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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA OOECNEYMBAET U3YYCHHUE JPYTUX JUCHUIUIMH KaK €CTeCTBEHHO-
HAay4YHOI'O, TaK W TYMAaHHTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO ISt
MpOJOKEHUS O00pa3oBaHWs W IS TOBCEAHEBHOW KW3HU. PazButue vy
OoOy4JaromMxcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanyecknux abCTpakiuii, crnoco0e OTpakeHUsi MaTeMaTH4YeCKOW Haykou
SBJICHMMA W TIPOLIECCOB B TMPHUPOJE M OOIIECTBE, pPOJIMA MATEMaTUYECKOTO
MOJICJIUPOBAHUS B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KAYECTB MBIIUICHUS, HEOOXOIUMBIX
JUIsL ajJanTallid B COBPEMEHHOM IHH(poBoM oOmiecTBe. M3ydenune anreOpsl
o0OecrieynBaeT  pa3BUTHE YMEHHMs  HaOIOIaTh, CpaBHUBATh, HAXOJMTH
3aKOHOMEPHOCTH, TpeOyer KPUTHIHOCTH MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JIEHCTBHUS, BBIBOJABI, (HOPMYIHPOBATH
yTBepkieHus. OcBoeHue Kypca anreOpbpl 00ecleurBaeT Pa3BUTHE JIOTUYECKOTO
MBIIICHUS OOYYalOIIUXCS: OHU HCIONBb3YIOT JEAYKTUBHBIE W WHIYKTUBHBIE
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe MpeanojaracT 3HAUYUTENIBHBIM OOBEM CaMOCTOSTEILHOM
NEeATEIbHOCTH O0YyYarolUXCs, MO3TOMY CaMOCTOATENIbHOE pEIICHHE 3a7ad
00y4aroLUMUCS SBJSIETCS pealn3aluen AesITeIbHOCTHOTO NPUHIUIA O0yYEeHHUS.

B cTpykrype mnporpammsl y4eOHOro Kypca «Anrebpa» yriyO0iaéHHOTOo
U3yYEHHUS OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JIMHUU:
«Yncna W BBIUMCICHUA», «AJreOpanyeckue BBIpaXEHUs», «YpaBHEHUA U
HEpaBeHCTBa», «DyHkimu». Kaxgas w3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JIMHUYN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET U3YUEHUSI Kypca, B3aUMOICUCTBYS C
JPYTUMHU €ro JUHUsSMU. B Xxome u3ydeHuss Kypca OOyYaroMIMMCSl TPUXOIUTCS
JIOTHYECKH PacCy AaTh, UCIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBs3M
C 3TUM B MPOTpaMMy Y4eOHOro Kypca «Ayredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTHYeCKOro
oOpa3oBaHHS M  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIIUMHUCS  OCHOB
YHUBEPCATHHOTO MaTeMaTH4YeCcKOTo s3bika. CopepikaTelbHOM € CTPYKTYpPHOU
OCOOEHHOCTBIO Y4YeOHOro Kypca «AJredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conepxkanve nuHUM «YWciia W BBIYHCICHUS CIYXUT OCHOBOW IS
JaNbHENUIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
CBSA3aHO C pAlMOHAJIBHBIMU W UPPANUOHATIBHBIMH YHCIaMHU, (HOpMUpPOBAHHEM



NPEACTABICHUI O JEHCTBUTEIBHOM 4YHUCIE. 3aBEpIICHHE OCBOEHUS YHCIOBOMU
JMHUHA OTHECEHO K CpeHeMYy o01ieMy 00pa3oBaHHIo.

Copnepkanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HeOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOTO 0011I€TO
oOpa3oBaHMsl y4eOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallMOHAIbHBIX
BbIp@XEHUI. Anredpa AEMOHCTPUPYET 3HAUEHME MATEMaTHKU Kak s3blKa Ui
IIOCTPOEHUSI MATEMATHYECKUX MOJIEIE, OINMCAHMS IPOLECCOB M  SIBICHUMI
peasibHOro Mupa. B 3amaun oOyueHuss anreOpe BXOIAT TakkKe AalibHEHIIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAWMOTO, B YaCTHOCTH, MJif
OCBOCHMSI Kypca HMH(POPMATUKH, M OBJIAJICHUE HABBIKAMU JEAYKTHBHBIX
paccyxnaenui. IlpeoOpazoBaHue CHUMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUK O (DYHKIMSIX KAaK BaKHEHIIeH MaTeMaThyecKol MOJAeNnn
JUTSL ONTMCAHUS M UCCIEA0BaHUs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHue marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CJIOBECHOTI'O, CMMBOJIMYECKOTO, I'paMuecKoro, BHOCUT BKJIaa B (PopMUpOBaHUE
MPEACTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

Yrny6néHnbiit KypcC anreopsl XapaKkTepUu3yeTcs U3yYECHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO ammapara M CBA3aHHBIX C HHUM METOJOB
pemieHuss 3amad. Ausrebpa SBISETCS SA3BIKOM IS ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KAT OCHOBOM MAaTE€MaTH4eCKOro MojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTHYECKUX YMO3AKIIOUEHHH M MPHUHATHIE B anredpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT —(OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBATh U JIOKA3bIBAaTh CYXACHUS, pa3BUBAIOT MATEMATUYECKYIO HHTYHUIHIO,
KpPaTKO M HAaIJISIIHO PAaCKPBIBAIOT MEXAHU3M JIOTMUYECKUX MOCTPOCHHUM W ydaT UX
npumeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO M3 BEAYLIMX MECT B
(bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YyUYarOIIUXCsl.

CornacHo yuyeOHOMYy MjaHy B 7-9 Kkjaccax u3ydaeTcss Y4eOHbBIH Kypc
«Anre0Opa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPAaBHEHHUS U
HEpaBEHCTBA», « DyHKLIUM.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoautcs 408 yacos: B 7 kiacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B HeAenwo), B 9
kiacce — 136 yacoB (4 4aca B HeJIeINIO).



KanenmpapHo- TeMaTUYeCKHU IJIaH BbIICICH B OTACIBHBIN ToKymMeHT (templan-
Microsoft Excel), pasmemién na caiite https://school.permkrai/ru.

COJAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucsia v BbIYMCJIEHUS

Pannonansabeie uyucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PAallMOHAJIBHBIMU YKcaaMy. YucioBas mpsiMasi, MOJ1yJIb YHCIIA.

CreneHb C HaTypaJbHBIM TOKa3aTeJleM M €€ CBOWCTBA. 3alKcCh 4YHCIa B
JECITUYHOW MO3ULIMOHHOW CUCTEME CUUCIIEHUS.

Pemenue TeKCTOBBIX 3a/1ayu apupMeTHYecKuM crocoOoM. Pernenue 3agau u3
peabHOM MPaKTUKU Ha 4acTH, Ha IpoOU, HA MPOIEHTHI, MPUMEHEHHE OTHOIICHUN
U TPOMOPIUN MpU pEelIeHUH 3a/ad, pEIIeHHe 3ajad Ha JIBIKEHHE, padoTy,
MOKYIIKH, HAJIOTH.

JlenmumocTs neabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie U cocTaBHble uucia. YETHble W HEYETHbIE uucia. [IpuzHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nOE€IMMOCTA CYMMBI U
MIPOU3BEACHUS LIEIIbIX YHCEII IIPU PELICHUU 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM.

HauGonpiuit o01mumii 1enuTesb 1 HauMeHblee 00111ee KpaTHOE IBYX YHUCE.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTaTKaAMHU.

AuredpanyecKue BbIPAKEHUA

BripakeHne ¢ mnepeMEHHbBIMU. 3HAUYCHUE BBIPAKECHHUS C TEPEMECHHBIMMU.
[IpencraBieHre 3aBUCUMOCTU MEXK]1y BEIMYMHAMU B BUJI€ (POPMYIIBI.

ToxnectBo. ToxaecTBEHHbIE TPe0OpPa30BaHUsl ANreOpanueCKUX BhIPAXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnnouwiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

MHorounensl. MHorousieH cTaHaapTHOro Bujaa. CTEneHb MHOTOWICHA.
CnoxeHue, BBIYUTAHUE, YMHOXEHUE U JiejeHne MHorowieHoB. [IpeoOpazoBanue
LEJIOTO BbIpaXkeHUs B MHOTOUWIEH. KOpHU MHOrO4JIeHa.

@opMyJibl COKPAIIEHHOTO YMHOKEHHUS: KBaAPAT CYMMbI U KBaJIpaT pa3HOCTU
JIBYX BBIpAXECHHH, Ky0 CyMMBI W KyO pa3sHOCTH ABYX BBIPOKECHUH, Pa3HOCTH
KBaJpaTOB JIByX BBIPp@XCHUH, TMPOU3BEICHHE PA3HOCTH U CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHIA.

Paznoxenue MHOTOWIEHA HA MHOXKHUTENN. BeiHeceHrne 00111ero MHOKHUTEIS 32
CKOOKH. MeTo 1 TpyIIupOBKH.

YpaBHeHUs U HEPABEHCTBA



VYpaBHeHue ¢ oiHOM nepemeHHol. Kopenb ypaBHeHus. CBOWCTBA ypaBHEHMI
C OJHOM TIEPEMEHHOW. PaBHOCWIBHOCTH ypaBHEHHH. YPAaBHEHHE KaK
MaTeMaTH4YECKasi MOJAEINb PEAIbBHOW CUTYaIINH.

JInHeHOE ypaBHEHHE C OJHOM MEPEMEHHOU. UMCIO KOpHEH JIMHEWHOIO
ypaBHEHUs. PenieHue TEKCTOBBIX 3a7a4 C IOMOINBIO JIMHEHHBIX YpPaBHEHMM.
JInneliHOE ypaBHEHME, COEpKaLIEe 3HAK MOYJIS.

VYpaBHeHUE ¢ IByMs IepeMEHHBIMU. ['paK TMHEHHOTO ypaBHEHUS C IBYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['paduyecknii MeToj pEIICHUS CHUCTEMbl JIMHEHHBIX YpaBHEHUH C JByMs
nepeMeHHbIMU. PellleHne cucTeM JIMHEWHBIX YPaBHEHUW C JBYMs IIE€PEMEHHBIMU
METOJOM TOJCTAHOBKM M MeETOAOM cioxeHusa. Cucrema ABYyX JIMHEHHBIX
YPaBHEHUU C IBYMS ITIEPEMEHHBIMHU KaK MOJENb PEAIBHON CUTYallNH.

DOyHKUIMHA

KooparHara Touky Ha npsiMoil. YuciaoBsle MPOMEXYTKH. PaccTosiHue Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[IpssmoyrosibHast cucTteMa KoopAuHAT. AOcuucca W OpJAuHATa TOYKMA Ha
KOOpPJIMHATHOM MockocTh. [Ipumepsl rpadukos, 3agaHHbix popmynamu. UteHue
rpaMKOB peasibHbIX 3aBUCUMOCTEH.

@OyHKIMOHAIBHBIE 3aBUCUMOCTU MEXIy BeanuuHamu. [loHsTHE (QyHKUMH.
OyHKIMS Kak MareMmaTrudeckas MoJeNb peajdbHoro mpouecca. OO0xacTh
omnpeneneHuss U o6macte 3HaueHW ¢QyHKkuuu. CrnocoObl 3agaHus (PYHKIUU.
I'padpux bynkuuu. [ToHsATHS MakCUMyMa ¥ MUHUMYMa, BO3PACTaHUS U YOBIBAaHUS
Ha [IPUMEpax peajbHbIX 3aBUCUMOCTEN.

Jlunentnass Qynkius, e€ cBoictBa. ['padux nunenHoit ¢ynkiuu. ['padux
¢ynknuu Y = |X|. Kycouno-3a1annbie GyHKIHN.

8 KUIACC

Yucaa v BIYMCICHUSA

KBaapartubeie kopHu. ApudmMeTrnueckuii KBaJApaTHBIN KOPEHb U €r0 CBOMCTBA.
[TonssiTne wWppanMoHAIBLHOrO 4Yuciaa. JeWCTBUS C HPPAlMOHAIBHBIMH YHUCIIAMHU.
CBoiicTBa IEUCTBUI C UPPALIMOHAIBHBIMY UKciamMu. CpaBHEHNE HPPALMOHAIBHBIX
quced.

[IpencraBiennss O pacIIMPEHUAX YMUCIOBBIX MHOXECTB. MHoOXkecTBa
HATypaJbHbIX, LEJbIX, PpalHOHAIbHBIX, JEHCTBUTEIBHBIX uHcel. CpaBHEHUE
yucesl. YUcoBbIe TPOMEKYTKHU.

HevictBuss ¢ ocratkamu. OctaTku crerneHe. [IpuMeHeHue ocTaTkoB K
PELICHNIO YPABHEHUN B LIENBIX YMCIAX U TEKCTOBBIX 3a]1a4.

Pasmepsl 0OBEKTOB OKpYXAlOUIET0 MHpa, AJUTEIBHOCTh IPOLIECCOB B
okpyxatomeM Mupe. CTaHIapTHBINA BT YHCIIA.



AJiredpanyecKue BbIpaKeHUs!

AnreOpanyeckas aApoOb. JlomyCTUMBbIE 3HAYEHHUS NEPEMEHHBIX B APOOHO-
paloHaNbHBIX BbIpaXkeHUsX. OCHOBHOE CBOWCTBO airedpanyeckoi Iapoou.
CnoxxeHue, BBIYUTAHUE, YMHOXEHUE U JCJICHHE allreOpanyeckux JpooOeil.
Brinenenue 1enoi yactu aaredpandeckoit 1poou.

PanunonansHbie BBIPAKCHU. ToxecTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKECHUU.

JonycTuMble 3HAa4Y€HUs] TMEPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apupMeTHYecKue KBaJpaTHble KOpPHH. TOXJIECTBEHHblE MpeoOpa3oBaHMS
BBIPKEHU, CoiepkKalnX apuhMeTUIECKUE KBAPATHbIE KOPHH.

CremmeHp ¢ TIeNBIM TIOKazaTeneM U e€ cBoicTBa. [IpeobpazoBanme
BBIPAKEHUH, COAECPIKAIINX CTECTICHHU.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHenue. @Dopmyna KOpHEH KBaJpaTHOTO YpPaBHEHMS.
Kosnm4ecTBO neNCTBUTENBHBIX KOPHEW KBAaJIpaTHOrO ypaBHeHMs. Teopema Buera.
YpaBHEHHUS, CBOAUMBIE K JIMHEWHBIM YPaBHEHUSAM WM K KBaJIpPaTHBIM
ypaBHeHUsAM. KBagpaTHOEe ypaBHEHHE ¢ mapaMeTpoM. PelieHne TEKCTOBBIX 3a/1a4 €
IIOMOILBIO KBAIPaTHBIX YPABHEHUI.

JpoOHO-pallnoHaNIbHBIE  ypaBHEHUs. PemieHue  JpoOHO-pallMOHAIBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padmueckas HHTEpIIpeTaLis YPABHEHHM C IBYMs IEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepageHcTBO ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. ClioxKeHue
U YMHOXXEHHME YHCIOBBIX HepaBeHCTB. OLEHMWBAHME 3HAYEHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O pEIIEHHMM HEPAaBEHCTBA C OJHOM NEpeMEHHOW. MHOXKECTBO
pelIEeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHenHOe HEpPaBEHCTBO C OJHOW MEPEMEHHOW M MHOKECTBA €r0 PELICHHM.
Penienne NMHENHBIX HEPABEHCTB C OHOU NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PelleHne TEeKCTOBBIX 3a1ad C
MTOMOILBIO JIMHEHMHBIX HEPABEHCTB C OAHON MEPEMEHHOM.

DyHKIUU

OO6acTh onpeeneHrsi 1 MHOXKECTBO 3HaueHHM (yHKImHA. CriocoObl 3a1aHus
bynkuumid. ['padux dynkunn. Urenue cBoiicTB ¢pyHkumu no e€ rpaduxy. [Ipumepsr
rpadukoB GyHKIHMA, OTPaXKAIOIMIUX PEATIbHBIE MPOLECCHI.

Jluneinas Qynkrusa. DYHKIUU, ONMHUCHIBAIOIIME TPIMYIO U OOpaTHYIO
IPONOPIUOHAIIEHBIE 3aBUCUMOCTH, UX TPapUKH.

Oyuxupn Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux cBoiicrsa.
Kycouno-3a1anabie PyHKIIUH.



9 KIIACC

Yucaa v BBIYMCICHUA

Kopenb n-i1 crenenu u ero cBoicrtBa. CTENEeHb C PalMOHAIBHBIM
IIOKa3aTeJIeM U €€ CBOMCTBA.

AJiredpanyeckue BbIpaKeHUs

ToxxecTBeHHbIE TPeoOpa3oBaHUsl BBIPAKEHHM, COJEpKaluX KOpeHb N-i
crenieHu. ToXIecTBEHHbIE MPEeoOpa30BaHUs BHIPAKEHUM, COAEPKAIIUX CTEIECHb C
palMOHAIIBHBIM ITOKA3aTENEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJpPaTHOTO TPEXUJICHA HA JIMHEWHBIE MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

bukBanpaTtHsle ypaBHeHUs. [Ipumepbl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHUid, 3aME€Hbl MEPEMEHHOM, rpaUyecKoro MeToJa IMpH PELICHUU
ypaBHEHUM 3-1 U 4-11 CTENICHEM.

Pemenue qpoOHO-paliuOHAIbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHHH C ABYyMsI IEPEMEHHBIMU. Penienue npocrenmux
CUCTEM HEJIMHEHHBIX YpaBHEHUU C ABYMs IEepeMeHHbIMH. ['paduueckuil MeTon
pELICHUs] CUCTEMbl HEJIMHEHHBIX ypaBHEHHH C JIByMs NepeMeHHbIMU. Cucrema
JBYX HEJIMHEVHBIX YPAaBHEHUM C ABYMsS NEPEMEHHBIMH KaK MOJEIb PEajJbHOU
CUTYaIINH.

HucnoBble HepaBeHCTBA. PenieHne JTMHENHBIX HEpaBEHCTB. J[OKa3aTenbCcTBO
HEPaBEHCTB.

KBanparneie HepaBeHCTBA € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEpaBEHCTB rpa)MyecKUM METOJIOM U METOJOM HMHTEpPBAJIOB. MeTo1 MHTEPBAJIOB
JUIsl pallMOHAIBHBIX HEPABEHCTB. IIpocTelinme HepaBeHCTBA C TapaAMETPOM.

Pemenune TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO C 11ByMs IepeMeHHbIMH. PellieHne HepaBEeHCTBAa C JBYMs
nepemMeHHbIMU. CHCTEMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METO/1 pEUIEHUS] CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMH.

DOyHKUIMHA

Oynkuma.  CpoifictBa  QyHKUMA:  HyId  (QYHKIUHM,  MPOMEKYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, TIPOMEKYTKHA BO3pACTaHMs M yObIBaHUSA (PYHKIUH,
4YETHBIC U HEYETHBIC (DYHKIIMK, HAUOOJIbIlIEE U HAUMEHbIIEE 3HaYEHUS (DYHKIIUH.

KBagpatnunass ¢ynknuss u  e€ cBoicTBa. Mcmonb3oBaHWEe CBOWMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemieHust  3amad.  [loctpoenme  rpaduka
kBagpatnyHo ¢GyHkumu. [lomokeHnwe rpaduka KBaapaTUIHOW (QYHKIIUUA B
3aBUCUMOCTH OT €€ koo dumenToB. I'paduku pynkumii y =ax2, y = a(X — m)?uy
= a(x — m)? +n. Ioctpoenue rpadpukoB QYHKIHI ¢ MOMOMIBIO IIPEOOPA3OBAHMIA.

Jpo6uo-nuueiinas Gyukmnus. MccnenoBanue QyHKIMA.



Oynkuus Y = X" ¢ HaTypaiabHBIM MOKa3zaTenaeM N u e€ rpadux.

YuciioBbIE MOCIEI0BATEILHOCTH U MPOrPecCum

[TonsiTue uymcnoBoil mocienoBatenbHOCTH. KoOHEuHble U OECKOHEUYHBIC
1oCJIeN0BaTeNbHOCTH.  OrpaHMyYeHHas  IOCJIENO0BATEIBbHOCTb.  MOHOTOHHO
Bo3pacramomas  (yOsiBatomiasl)  mociiefoBareabHOCcTh.  CrocoObl  3a1aHust
MOCIIEZIOBATEILHOCTH: OMUCATENbHBIN, TaOMUYHBINA, ¢ TOMOIIbIO (POpPMYIBI N-TO
YJI€HA, PEKYPPECHTHBIMN.

Apudpmernueckass U reomerpuyeckas mnporpeccud. (CBOHCTBa UJIEHOB
apupMETHIYECKOH U TEeOMETpHUeCcKol mporpeccuif. DopMmyibl N-ro YjeHa
apumeTnyeckol U reomeTpuyeckoi mporpeccuil. @opMysbl CyMMBbl MEPBBIX N
YJICHOB apu(PMETHUECKON U TeOMETPUUYECKOi mporpeccuil. 3aaun Ha MPOLIEHTHI,
OAHKOBCKHE BKJIAJbl, KPEAUTHI.

IIpencraBiieHue O CXOAMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHUPOBAaHUU
OECKOHEYHO yObIBaIOIIEH reOMETPUUECKON POTPECCHUH.

Meron maremarndeckor MHAYKIMH. [Ipocreiimme npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOT'PAMMbI YUEBHOI'O
KYPCA «AJITEBPA» HA VYIJIYBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B 4aCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXAEHUIO 3THUECKUX MPOOIIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HANpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MaTEMaTUYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM IS yCNEMHON MNpodeccrOHaIbHOM
JESTEJIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEel HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYeCKON HayKu Kak cdepbl UelI0BEYECKOM
NEATEIbHOCTH, TAaNoB €€ pa3BUTHA W 3HAYMMOCTHU JJI PA3BUTHS LUBUIU3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN 1€ATEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1aroNOJyYus:



FOTOBHOCTBIO MPUMEHSATh MATEMATUYECKUE 3HAHHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa peQICKCHH, NPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaloIleH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIIEHKM HX BO3MOJKHBIX MOCJEACTBHM IJIs OKPYXKAIOIIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOIeM U IMMyTeH UX pPeIIeHuUs;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEOINPEIACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JESITEIbHOCTh, B TOM YHUCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUTIOTE3bI 00 0OBEKTAX M SBIICHHSAX, B TOM YHCJIC paHEe HEH3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeWUCTBHUSA, (OPMYJIUPOBATh U OIEHUBATh PHUCKH W
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MpPOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y oo0ydaromierocss Oyayt chopMUpOBaHbl MeTaNpeaMeTHbIe
pe3yJbTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMU
MO3HABATEIbHBIMU  JEHCTBUSMH,  YHUBEPCAIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3zoBble JJornueckue aelicTBUA:

BBISIBJIATh M XApPaKTEPU30BATh CYIICCTBCHHBIE MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYJIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIESHHS M CPAaBHEHHSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (OPMYyJIHpPOBaTH U  NPEOOpPa3OBBIBATH  CYXKIACHHUS:
yTBEpAUTENIbHbBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAONIONCHUSIX U YTBEPKACHUSX, MpeiaraTb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNaTh BBIBOJBI C HCIOJIB30BAaHHWEM 3aKOHOB JIOTHUKH, JCAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIOUEHUH TI0 aHAJIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTU4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATENbCKUIT WHCTPYMEHT IO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHEe,  IMpoOiIeMy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh MCKOMOE M JlaHHO€, (hOpMUPOBATh THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOJAUTH IO CAMOCTOSITEIFHO COCTABJICGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4YeCKOro OOBEeKTa,
3aBHCUMOCTEN 00BEKTOB MEXKYy COOOM;

CaMOCTOATENFHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIlECCa, a TaKXKe BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH HWHGOPMANWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEIIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uHOOPMAITUIO PA3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BbIOMpaTh (popMy mpenacTaBieHUss UHGOPMAIMUM M WLIIOCTPUPOBATH
pelnraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOW TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU TIO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyIMPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHuKaTHBHBIC YHHBeEpPCaJIbHbIE Y4eOHbIE 1eHCTBUS



BOCIIPUHUMATH U (JOPMYITHPOBATH CYXKICHUS B COOTBETCTBUH C YCIOBUSIMH U
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THMCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJYy PEUICHUsS 3aJaud,
KOMMEHTHPOBATH TIOJTYYEHHBINA PE3yIbTaT;

B X0j¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI TIO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
auaiora, oOHapy)XUBaTh Pa3IMYUEe U CXOACTBO IMO3UIMN, B KOPPEKTHOH (opme
(dbopMyIMpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHIS,

IPEJICTABISITh Pe3yIbTaThl PEIICHUS 3a/1adM, SKCIICPUMEHTA, UCCIICOBAHHUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (OpMaAT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHH;

MOHUMAaTh M MCIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW U WHAUBUAYaJIbHOM
paboThl MpU pEIICHWHM Y4YEeOHBIX MaTEMaTHYECKUX 3aJad, NPUHUMATh IeJb
COBMECTHOW JEATEIHHOCTH, TUIAHMPOBATH OPTaHW3AIMI0 COBMECTHOH paboTHI,
pacnpenemnsaTh BUILI padOT, JOTOBAapHBATHCS, OOCYXKIATh MPOIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax padoThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpPMbD» W UWHBIE); BBINOJHATH CBOIO 4YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaHIbI, OIICHHBATH
KaueCcTBO pe3yibTaTa M KaueCTBO CBOETO BKJIaJa B OOMmMUNA pe3yabTaT 110
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUsl B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OpPUEHTHPOBATHCS B PA3IMUYHBIX MOAX0aX MPUHATUS pELICHUN (MHIUBUAYaTIbHOE,
IpyHIoOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEeHIeHUs 3aJaud (UJd €ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs € YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHuit ¢ y4éTOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOAMM CaMOMPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBAILIMU U pedIiekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE PE3yJbTaTa AEATEIBHOCTH MOCTABJIECHHOW LEIN U
YCIIOBUSIM, OOBACHSTh TPUYHUHBI TOCTHXKEHUS WU HEJOCTHXKEHUSI €N, HAXOUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BbIpaXaThb 3MOLMU IPU H3yYEHUU MaTEMaTHUYECKUX OOBEKTOB U (DAKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PELICHHUs 3a1a4u.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oO0ydyeHus B 7 kj1acce 0Oy4aromuics MOTYYUT CIASAYIONINE MPEeIMETHBIC
pe3yJIbTaTHI:

Yucsia v BbIYMCIEHUS

PammmonanesHbBIE UnCHa.

[lepexoauTh OT 0mHOM (OPMBI 3aMMKMCH YUCEN K JAPYyroi (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHSATHS MHOKECTBA HATYPAJIbHBIX YHUCEJI, MHOXKECTBA IIEJIBIX
Yyucell, MHOXXECTBAa pallMOHAJIBHBIX YHCEI MpHU pPEUIEHWU 3a/ad, IPOBEIACHUU
pacCcy)IEHUN U TOKA3aTEIbCTB.

[ToHumMaTh U OOBACHATH CMBICI MO3UITMOHHOMN 3aMMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

BrinonHATh, coueTas YCTHbIE W NMUCHbMEHHbBIE MPUEMBI, apu(DMETHUECKUE
JEUCTBUS C pallMOHATBHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA YKCEI U MPaBUIIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUH.

BbINONHATH NEMCTBUS CO CTETIEHSIMU C HATYpaIbHBIMU [TOKA3aTEISIMHU.

HaxoauTh 3Ha4YeHUs YMCIOBBIX BBIPAXEHUM, COAEPXKAIMX pallMOHAJIbHBIC
Yucia W CTENEHW C HaTypaJlbHBIM IIOKa3aTesieM, NPUMEHATh Pa3HOOOpa3HbIe
CIIOCOOBI ¥ TPUEMBI BBIUKCIICHUS, COCTABIIATh U OIEHUBATH YHCIIOBBIE BHIPAKCHHUS
IIPY PEIISHUH PAKTUYECKUX 3a7a4 U 3a/1a4 U3 JIPYTUX YYEOHBIX MPEIMETOB.

OkpyryisiTb  4yMclia C 33JaHHOM TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKOM CUTyallud, BBINOJHATh, MPUKUIKY U OIEHKY pe3ysibTaTa
BBIYMCJIEHUW, OLICHKY 3HAYEHUW YHCIIOBBIX BBIPAXKEHHM, B TOM YHUCJIE IMpHU
pELIEHNU MPAKTUYECKUX 3a/ady.

Pemate TekcTOBBIE 3amauu apu(PMETHUECKHUM CIOCOOOM, HCIOJIB30BaTh
TaOJUIbI, CXEMbI, YEPTEXH, JPyrHe CpeJCTBa TMPEJCTABICHHUS JIaHHBIX MPU
pelieHuu 3aaad.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJa4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPLHUOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yAbTaThl PEIICHHS 3a7a4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.



J1eTuMOCTb.

Jloka3pIBaTh U MPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEITUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YHCEN.

PacknaapiBaTh HA MHOKUTENIN HATYPaJIbHbBIC YUCIIA.

CBoOOMHO omepupoBaTh MOHATHSAMHU: YETHOE 4YHUCIO, HEYETHOE YHCIIO,
B3aHMHO ITPOCTHIE YUCIIA.

Haxonute HamOONBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00Inee KpaTHOE
YUCEN U UCIOJIB30BATh UX MPU PEUICHUH 3a/a4, IPUMEHSATh aaroputM EBkima.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOXYJIIO, TPUMEHATh CBOWMCTBA
CpPaBHEHMI IO MOJIYJIO.

AuredOpanveckue BbIPAKECHUS

BripaxxeHus ¢ nepeMeHHbIMU.

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOCHHS Y4eOHOT0 MaTepurara.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIPAXCHUW MpPH 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

HNcnonb30BaTh  MOHSATHE  TOXAECTBA,  BBINOJHATH  TOXICCTBECHHBIC
npeoOpa3oBaHus BHIPAKEHUH, TOKA3bIBATh TOKIECCTBA.

MHoOrouneHsl.

Breimonuate  mpeoOpa3oBaHUs — IIEJOTO  BBIPAXEHHUS B MHOTOWICH
MIPUBEJICHUEM TTOJO0HBIX CJIAraeMbIX, PACKPhITUEM CKOOOK.

BoimonHsTh neficTBUs (CI0KEHUEe, BBIUUTAHUE, YMHOKEHUE) C OJHOUYJICHAMU
¥ C MHOTOWICHAMH, IPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaJpaT U
KyO0 CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJIpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHUCJIE JJIsl YIIPOIIEHUS BBIUUCICHUM.

OcCylmecTBIsATh PA3JIOKEHUE MHOTOWICHOB HA MHOXHUTEIH C TMOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEr0 MHOXKHUTEJS, TPYNIUPOBKH CIAraeMbIX, MPUMEHSISI
bopMyIIbI COKPAIIEHHOTO YMHOXKEHUS.

[IpuMeHsTh MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
M3 MAaTE€MAaTUKH, CMEXHBIX TPEAMETOB, U3 PEATHLHOMN MTPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEM C HATYpAIbHBIMU IMOKAa3aTEIsIMHU IS
1peoOpa3oBaHUs BRIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IPaBUJIA
nepexojia OT UCXOIHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsiTh, sBisieTCA
JIM YKCJIO KOPHEM YpaBHEHUS.

[TogOupaTe npuMepsl Map 4YWCEN, SBISIONIMXCS PEIICHHEM JUHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMMU.



CtpouTh B KOOPAWHATHOW IJIOCKOCTU TpaduK JIMHEHHOTO YpaBHEHUS C
JByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
yYpaBHEHUSL.

Pemate cucteMsl 1ByX JIMHEWHBIX YPaBHEHUH C BYMs IEPEMEHHBIMHU, B TOM
quciie rpaduuecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJOBHUIO 3aJauyd, HWHTEPHPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN PEe3yJIbTaT.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N306paxaTh Ha KOOPIUHATHON MPSIMON TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3AMCHIBATh YACIOBBIE POMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OTmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpouts rpaduKu JTMHEWHBIX PYHKIUH.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJAUTENIHOCTD, BpEMS, 00bEM pabOTHI.

Haxonuth 3HaueHne (PyHKIIMHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACcTaBICHUS U aHaiIM3a WH(OpMaluu,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

Hcnonb3oBaTh CBOMCTBA (YHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HylIH (QYHKIUM, MPOMEXKYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
MIPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DYHKIMM, HAWOOJIbLIEE MU HAaUMEHbILIEEe
3HauYeHUs (PYHKITIN).

Hcnonp3oBath rpaduku A1 UCCIEA0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEH, IpU
pELIeHUH 3a7a4 U3 IPYTruX YUYEOHBIX IPEIMETOB U PEAIbHON KU3HU.

K konity oOyduenus B 8 kj1acce oOyJaromuiics MOTYIUT CIASTYIONTNE MPSIMETHBIC
pe3yabTaThl:
Yucjaa 1 BbIYUCJTIEHUA
HNppaunonanpHble YnCIIA.
[loHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CB00OOHO OIepHUpPOBATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, apU(PMETHUCCKUN
KBAJIPaTHbIM KOPEHb, UPPALMOHAIIBHOE YUCIIO, HAXOAWUTh, OLICHUBATh KBAJpPaTHbIC
KOpPHHU, HCTIOJIB3YSl pu HEOOXOINUMOCTH KaJIbKYJIATOD, BBINOJIHSITh



npeoOpa3oBaHMsl BBIPAKECHUM, COAEPIKAIIUX KBAaJAPAaTHbIE KOPHHU, HCHOIb3Ys
CBOMCTBA KOPHEMU.

Hcnonp30BaTh HadajabHbBIE IPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxaTh JIeHCTBUTEIIbHbBIE
4yycia TOUKaMU Ha KOOPAUHATHOM MPSMOM.

Hcrnonb30BaTh 3anmucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECATHYHBIX
npobeit m creneneld yucna 10, 3anuchIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
peabHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUI.

J1emuMoCTb.

CBoOOMHO omepupoBaTh MOHSATHEM OCTaTKa IO MOJYJII0, TPUMEHSThH
CBOMCTBA CPaBHEHMU 110 MOJYJIIO, HAXOJUTh OCTATKA CYMMBI U IPOU3BEIACHHUS 10
JTaHHOMY MOAYJIIO.

AuredpanvyecKue BbIPpAKEHUSA

JpoOHO-pallnOHAbHBIE BHIPAKEHUSI.

Haxonute A0OMyCTUMBbIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PAallMOHAILHON JIPOOH.

BrimonHaTe npuBeneHue anredpandeckux Ipodei K o0IieMy 3HaMEHaTeNto,
CJI0)KEHHE, YMHOKEHHUE, JeJIEHUE anreOpanueckux Apo0ei.

BBINIONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[TpumeHsTh npeoOpa3oBaHusl BEIPAXKEHHM JIs pEHICHUs] Pa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIBHOU MPAKTUKHU.

CrerneHu.

[IpyMeHATE IOHATHE CTENEHH C LEJNbIM II0Ka3aTeIeM, BbIIOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETBIM MOKa3aTesIeM.

HppanmoHanbHbIE BEIPAKEHUS.

Haxoaute nonycrumele 3Ha4€HNS IEPEMEHHBIX B BBIPAKECHUX, COAEPIKALLIMX
apu(meTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh npeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HCHOJIB3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

PemaTp kBaspaTHbIE ypaBHEHUS.

Pemarb 1poOHO-palioHaNbHbIE YpaBHEHHUS.

Pemlarb nuHElHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPABHEHUH C IapaMeTpaMu.

[IpoBoauTh KCCENOBaHNS YPAaBHEHUW M CUCTEM YPAaBHEHHH, B TOM YHUCIIE C
OpUMEHEHHEM TrpapUuecKuX MpeAcTaBlieHud (ycTaHaBIWMBaTh, HMEET JIU
YPAaBHEHME WM CUCTEMA YPAaBHEHHUW PEIIECHUSA, €CIIM HMEET, TO CKOJIbKO, U
npouee).



[lepexomuTe OT cioBecHOW (OPMYIMPOBKM 3a1adu K €€ anreOpandeckoin
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBbl YpaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IMOJTYyYEHHBII pe3ysbTarT.

[TpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB U CpPAaBHEHUS, OLIEHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM MEPEMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUIMHA

[TonnMathe ¥ UCHONB30BaTh (DYHKIMOHAIBHBIE MOHATHS U SI3BIK (TEPMHHBI,
CUMBOJIMYECKHE O003HAUYEHMs), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHUIO
apryMeHTa, OIpeIeIsITh CBOMCTBA QYHKIUH 1O €€ TpaduKy.

Crpouth rpaduku pyHKUUN , OMMUCHIBATh CBOMCTBA YMCIOBOW (YHKLIHUH IO
e€ rpaduky.

K xoHI1y oOyueHust B 9 ki1acce oOy4aromuiics MOIyYuT CIAEIYIONINE MPEIMETHBIC
PE3yJbTaTHI:

Yucaa v BBIYMCICHUA

CBOOOJHO oOmepupoBaTh MNOHATUSAMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIBHBIM I10KA3aTEJNEeM, MCIOJb3yd MNpPU HEOOXOJUMOCTH KaIbKYJISATOP,
IIPUMEHSTH CBOMCTBA KOPHSA N- CTEIIEHHU, CTEIIEHU C PALIMOHAIIBHBIM [10KA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTENBHBIX UYHUCEIN IPU PELICHUU
3a/1a4, IPOBEACHNUN PACCYKICHUN U 10KA3aTEIbCTB.

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJIA, OKPYIJIATH
JNEWCTBUTEIIBHBIE YUCIIA, BBINOJIHATh IPUKHUIKY PE3yJIbTaTa BBIYMCICHUMN, OLEHKY
YU CIIOBBIX BBIPAKCHUM.

AJredpanyeckue BbIpaKeHUs

CB0OOOIHO oOMEepUpOBaTH MOHATUEM KBAAPATHOTO TPEXUJIEHA, HAXOAUTH
KOPHM KBaJpaTHOI'O TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JTUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pewlars yiMHEMHBIE M KBaApATHBIE YPAaBHEHUS, YPABHEHMs, CBOLALIMECH K
HUM, APOOHO-pallMOHAIIbHBIE YPABHEHHS.

Pemrats HECOXKHBIE KBapaTHBIE YPABHEHUS C TAPAMETPOM.

Pewars nMHEVHBIE HEPAaBEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOH,
3aIMCBhIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucrtemsl ABYX JIMHEHHBIX YPAaBHEHHUH C JABYMsI IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

PemaTe HECOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C ITAPAMETPOM.



[IpuMeHATh METO/bI PABHOCHIIBHBIX MPE0Opa3oBaHUM, 3aMEHBI IEPEMEHHOM,
rpaduueckoro MeToja Mpu perieHny ypaBHeHu 3-i u 4-i cTeneHe.

PemaTe cucTeMbl JMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPAaBEHCTBO, M300pa)xkaTh PpEIIEHHUE CHUCTEMBbI
HEPABEHCTB HA YUCIIOBOM MPSMOM, 3alIMCHIBATh PELIEHUE C IOMOLIBIO CUMBOJIOB.

PemaTe ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHHSIMH, HAIPUMED, B LENbIX YHACTAX.

[IpoBOANTH WCCIIEIOBAHNS YPABHEHU U CUCTEM YPABHEHUM, B TOM YHCIIE C
npuMeHEeHueM Tpaduyueckux TMpeacTaBieHuid (ycTaHaBiIMBaTh, WMEET JIU
YpPaBHEHHE WM CUCTEMA YpPABHEHHUW PEMIECHUS, €CIH HMEET, TO CKOJIbKO, U
npouee).

Pemiath TeKCTOBbIE 3ajauu  aJireOpamndeckuM CrocoO0OM C  MOMOIUIBIO
COCTABJICHHsI YPAaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcronb30BaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI JUISl COCTABIICHHUS
MAaTEMATUYECKOW MOJEIN pPEATbHOM CHUTyalldd WM MPUKIAJHOW 3a/1a4H,
WHTEPHPETUPOBATH NOJYYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CBOOOJHO oOmepupoBaTh MOHATUSAMU: 3aBUCUMOCTb, (YHKUUSA, Tpapuk
GyHKIMM, TpsMas [PONOPLUUOHAIBHOCTb, JMHEHHass (QyHKUMsS, oOpaTHas
MPONOPLIUOHATIBHOCTD, Mapadosa, runep0osia, KyCouHo-3aAaHHas PyHKIUS.

HccnenoBarh QpyHKIMIO 10 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIL:
00JacTh OMNpENENICHUs], MHOXKECTBO 3HAUYEHUW, HYIM (PYHKIMH, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHUsl U yObIBaHMs, UETHOCTh U
HEYETHOCTh, HAauOOJIbIlIEEe U HAMMEHbIIIEE 3HAYSHHSI, ACUMIITOTHI.

Pacno3naBaTh KBajpaTHuyHyro (QYHKIHIO 110 (Gopmysie, TPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Omnpenensts noyiokeHue rpaduka KBaApaTUYHON (YHKIUU B 3aBUCUMOCTHU
oT ¢ K03 PUITUEHTOB.

Crpouth rpaduk KBagpaTMUYHOHM  (YHKUMH, ONKUCHIBATH  CBOWCTBA
KBaJpaTUYHON PYHKIMU 1O €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUYHOW (DYHKIIMU JJIs pEUISHUS 3a]1a4.

Ha mpumepe kBaapatuuHoit (GyHKIMH cTpouTh rpaduk dyaxiun y =af(kx +
b) + ¢ ¢ momosio peobpazoBanuii rpaduka Gpynkmun Y=Ff(X).

WnnmoctpupoBaTh € MOMOIIBIO TIpaduka peaibHYl0 3aBHUCUMOCTb WJIH
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApupmMernyeckass ¥ reoMeTPUYECKas MPOrpPeccuu

CB0OOOHO ONEpUPOBATH MOHATUSAMU: TIOCIEA0BATEIBHOCTD, apudMeTHIecKas
Y TEOMETPUYECKAst TPOTrPECCHH.



3amaBaTh TOCIIEOBATEILHOCTH PAa3HBIMH CIOCOOAMHU: OMUCATEILHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (POPMYJITBI N-TO WICHA, PEKYPPECHTHBIM.

BBITIONTHATS  BBIYMCIICHHWSI C  HCIOJAB30BaHMEM (OpMya N-TO  diieHa
apu(pMEeTHIECKON U TEOMETPUUECKOM MPOTrpecCcrii, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh WICHBI MOCIEIOBATCILHOCTH TOYKAMH Ha KOOPIWHATHOM
TUTOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH ITOCJICIOBATEILHOCTSIMHU, B TOM
qrCIie 3a/a4d U3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJbKyJIsATOpa, MUPPOBBIX
TEXHOJIOTHH).

Pacrio3HaBaTh W TPHUBOJUTH TPUMEPHl KOHEYHBIX M  OECKOHEYHBIX
MOCNIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTarolux (yObIBAIOIIUX ) MOCIEI0BATEIHOCTEH.

HMeTh npeAcTaBieHHe O CXOIMMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO YOBIBAIOIICH Tr€OMETPHUUECKOMN MPOTPECCUH.

[IpuMeHATh METOT MaTEeMAaTHYECKOW WHIYKIIUU TIPH PEIICHUH 3a]1a4.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
No /i HanmeHnoBaHue pa3ae/ioB U TeM Kontponssre  MpakTieckie (uudposBbie)
NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:

1 UNCJIA U BBIUNCJIEHHA. 11 1 bubnuorexa [JOK
PanmonansHbIe yncia (IOBTOPEHNUE) https://m.edsoo.ru/7f4131ce

) OYHKIHWU. KoopauHatsl u 17 1 bubnuoreka [IOK
rpaduxu. yHKIuu https://m.edsoo.ru/7f4131ce

3 AJITEBPAMYECKHWE BbIPAXKEHU . 7 0 bubmuorexa [JOK
Bripaxkenus ¢ nepeMeHHbIMU https://m.edsoo.ru/7f4131ce

4 YPABHEHI/I{I N CUCTEMBI 10 1 bubnuorexa [JOK
YPABHEHMWMU. JIunelinbie ypaBHEHUS https://m.edsoo.ru/7f4131ce

5 UUCJIA U BBIYMCJIEHUSI. Crenens ¢ 6 0 bu6nmoreka [JOK
HaTypaJbHbBIM [TOKA3aTeJIEM https://m.edsoo.ru/7f4131ce

6 AJITEBPAMYECKUE BBIPAKEHU . 23 9 bubnuoteka [JOK
MHorounenst https://m.edsoo.ru/7f4131ce

7 AJITEBPAMYECKUWE BBIPAYKEHU . 14 1 bubnuoteka [JOK
DopMyJIbl COKPAIIEHHOTO YMHOKEHUS https://m.edsoo.ru/7f4131ce

bubnnoreka [JOK

8 UNCJIA U BBIUNCJIEHUS. lenumocTs 10 1 httos://m.e dsogru 178413 1ce

9 OYHKIUUUN. JIuneitHas GyHKITUS 16 2 E;I[?:;I;T:;sa:)?g}; £4131ce
YPABHEHUA N CUCTEMbBI

10 YPABHEHMUM. Crcrembl IHHEHHBIX 14 1 bubmorera [JOK

ypaBHEHUH

https://m.edsoo.ru/7f4131ce




1 [ToBTOpeHME, 0600MIIEHNE, 8 1 bubnunoreka [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 11 0
8 KIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM (nudpossbie)
Ne n/m Konrpoubusie IIpakTuueckue
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecypebi
1 YPABHEHUA 1 HEPABEHCTBA. 20 1
HepasencrBa
5 UMCJIA 1 BBIYMCIIEHUA. KBaapaTHbiii 17 1
KOPCHB
3 YPABHEHUA 1 HEPABEHCTBA. 17 1
KBanpatHsie ypaBHeHUS
4 AJITEBPAMYECKUWE BBIPAYKEHU . 17 1
JpoGHo-palinoHaibHbIe BRIPAKECHUS
5 YPABHEHUWA 1 HEPABEHCTBA. 19 1
JIpoOHO-palnoHanbHble ypaBHEHUS
6 OYHKINU 15 1
. AJITEBPAMYECKUWE BBIPAYKEHU . 14
Crenenun
8 UNCJIA U BBIUMCJIEHUA. JlenumocTh 7 1
9 [ToBTOpEHME, 0606IH€HI:IC, 10 1
CUCTeMaTH3aIvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0




9 KUIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Konrpoanusie  IMpakruteckue o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 OYHKINN 25 1
5 YPABHEHUA 1 HEPABEHCTBA. 15 1
KBagparusle HepaBeHCTBA
3 YPABHEHUA N1 HEPABEHCTBA. 25 1
VYpaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI
4 UNCJIOBBIE ITOCJIENOBATEJIBHOCTHU o5 1
N IMPOI'PECCHUN
5 AJITEBPAMYECKUE BBIPAXXEHN . 12 1
Crenenb ¢ pallMOHAIBHBIM ITOKAa3aTEIEM
5 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 34 1
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 6 0




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Anre0pa (B 2 gactsax), 7 kinacce/ Mopakosudu A.I'., Hukomaes H.II.,
OG6mecTBO ¢ orpannueHHON 0TBeTCTBeHHOCThIO « IOl MHEMO3MNHA»

» AnreGpa (B 2 vactsx), 7 kinacc/ Yacte 1: Mopakosuy A.I'.; Hactb 2:
Mopakosuu A.I'. u npyrue; roa pegakuueit Mopakosuya A.I'., OO1IecTBO ¢
OorpaHr4eHHON 0TBETCTBEHHOCTHIO « MOl MHEMO3MHA»

» AnreGpa, 7 knacc/ MakapsiueB FO.H., Munnatok H.I'., Hemkos K.U. u
npyrue, AkuuonepHoe obiectBo «M3aarenscTBo «IIpocBeiienue»

» AnreGpa, 7 knacc/ Hukonbckuit C.M., [TotanoB M.K., Pemetnukos H.H. u
npyrue, AkunonepHoe odiectBo «M3aarensctBo «lIpocBemienre»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

1. Anre6pa. JIunaktuueckue Matepuansl. 7 Kiacc: yuel. mocodue s
ob1eoopazoBarenbHbiX opranuzanuit/ JI.M.3BaBuy, JI.B.Ky3Hnenos,
C.b.CyBopoga, - 27-¢ m3ganue,- M, : [IpocBemenue, 2020.

2.KoHTponbHO U3MepuTenbHbie MaTepuaisl. Anredpa: 7 kiacc/Coct. JLIO.
bab6omxkuna.- M.: BAKO, 2019

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. www. edu - "Poccuiickoe odopa3zoBanue” ®denepanbHbIi IOPTAIL.

2. www.school.edu - "Poccuiickuii o01ieo0pa3oBatebHbIN opTa'.

3. www.school-collection.edu.ru/ Enunast kosekius mudpoBbIx
00pa3oBaTeIbHBIX PECYPCOB

4. www.mathvaz.ru - doCbe IKOIBHOTO YUNUTENST MAaTEMAaTUK!
JlokymeHTarusi, paboune MaTepuabl sl YIUTENIS MaTeMaTUKU

5. www.it-n.ru"CeTb TBOpUYECKUX yuuTEICH"

6. www.festival.1september.ru decruBans megarornyecKux UacH
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