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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA OOECNEeYMBACT U3YUCHHUE IPYTUX TUCUHUILIINH KaK €CTeCTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO st
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanyecknux abCTpakiuii, crnoco0e OTpaxKeHUsT MaTeMaTH4YeCKOW HayKoul
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIM MATEMaTUYECKOTO
MOJICTTUPOBAHUS B HAYYHOM IMO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (DOPMHPOBAHUIO
HAYYHOTO MUPOBO33PEHUS U KaueCTB MBIIIICHUS, HEOOXOANMBIX IJISl afanTallud B
coBpeMeHHOM Liu(ppoBoM ob1ecTBe. M3yuenue anredpsl obecrieunBaeT pa3BUTHUE
yMEHMsI Ha0moAaTh, CpaBHHUBATh, HAXOJWUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTHYHOCTH MBIIUICHUS, CTIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOHU
JEHCTBUS, BBIBOJBI, (POPMYTUPOBATh yTBepkIeHUs. OCBOEHHE Kypca alreOpsl
o0ecrneunBaeT pa3BUTHE JIOTHUECKOTO MBITIICHUST 00YYAIOIINXCS: OHU HCTIONb3YIOT
JNEAYKTUBHBIE M HMHIYKTUBHBIE PpacCyKICHHs, OO0OOIIEHHE U KOHKPETU3aLUIO,
abctparupoBanue u aHajoruto. O0ydyeHue anreOpe mpeanojaraeT 3HaAUYUTEIbHbIN
00BEM CaMOCTOSITENIEHOM IEATEIFHOCTH 00YyJarOIINXCsl, TOITOMY CAMOCTOSTEIHHOE
pemieHrne 3amad  OOy4aroOUIMMUCS SBISCTCA peamu3aluell esTeTbHOCTHOTO
MPUHITUIA O0yUeHHUS.

B ctpykrype mnporpammsl y4eOHOro Kypca «Amnrebpa» yriyO0iaéHHOTO
U3Yy4EHHUS OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JIMHUU:
«Yncna W BBIYUCICHUA», «AJreOpanyecKkue BBIpXKEHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJIEHCTBYsI C
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMCsl MPUXOAUTCS
JIOTHYECKH PacCy AaTh, UCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIH SI3bIK. B CBs3M
C 9TUM B TpOTrpamMmy yueOHOTro Kypca «Anredpay BKIIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3eliax MaTeMaTHIeCKOro
oOpa3oBaHMsi W  CIOCOOCTBYIOIIME  OBJIAJEHUIO  OOYYaIOLIUMHUCS  OCHOB
YHUBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep’KaTeNbHOH M CTPYKTYpPHOU
OCOOEHHOCTBIO Y4eOHOro Kypca «AJredpa» SBISETCS €ro WHTErPUPOBAHHBIN
Xapakrep.

Conmepxxanne mnuHMA «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM st
JaNbHENIIEr0 U3yYeHUs] MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYaIOUIUXCS
JIOTHYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl IOBCEIHEBHOM
’KU3HU. Pa3BuTHE MOHATUS O YMCIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHMs
CBSI3aHO C PALMOHAIBHBIMH M HPPALMOHAIBHBIMU 4YHUCIaMH, (OpMHUpPOBAHUEM



MPEACTABICHUN O JEHCTBUTENHHOM YUCTIE. 3aBEPIICHUE OCBOCHHUS YHCIOBOUM JTMHUU
OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHHUIO.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUsS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHHUIO Y OOYUAIOIIMXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOIO 0011I€T0
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAUYEHHE MATEMaTUKH Kak s3bIKa s
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIEei, OMHUCAaHWsI TPOLECCOB U  SIBJICHUU
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOAST TakxKe NajdbHEHIIee pa3BUTHE
QITOPUTMHYECKOTO MBILIEHHS, HEOOXOIMMOT0, B YACTHOCTH, JJII OCBOEHHUS Kypca
WHPOpMATHKHA, W  OBJAJCHUE HaBbIKAMM  JICAYKTUBHBIX  PacCyXJICHUH.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIIMMUCS 3HAHUN O (PYHKIMSAX KaK BaKHEHIIe MaTeMaTHU4ecKOM MOJEIu
JUTSL ONMCAHUS U UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U SABJICHHUI B IPUPOE U
obmiecte. M3yueHue Mmatepuasna cnocoOCTByeT pa3BUTHIO Y 00YUaIOIINXCs YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CJIOBECHOTO, CMMBOJIMYECKOT0, Ipa)uyecKkoro, BHOCUT BKJIaJ B (HOPMHUPOBAHHE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

VYrinyOnéHHsiit Kypc anreOpbl XapakTepu3yeTcst U3y4YeHUEM JOTOTHUTEIbHOTO
TEOPETUUYECKOTO anmnapara ¥ CBSI3aHHBIX C HUM METOJIOB pelieHus 3aaa4d. Anredpa
SIBJIIETCS SI3BIKOM ISl OTIUCAaHUsl OOBEKTOB UM 3aKOHOMEPHOCTEH, CIYKUT OCHOBOM
MaTeMaTU4yecKkoro MojenupoBaHus. Ilpu 3ToM camu OOBEKTHI MaTEMaTUYECKHX
YMO3aKJIIOUEHU W TMPUHATbIE B anredpe npaBuia UX KOHCTPYHPOBAHUSA
C0COOCTBYIOT (POPMUPOBAHUIO YMEHUI OOOCHOBBIBATh U JOKa3bIBaTh CY)KJICHUS,
pa3BUBAIOT MaTEMAaTUYECKYI0 HWHTYHUIIMIO, KpPaTKO U HArJJIHO pPacKpbIBAIOT
MEXaHU3M JIOTHYECKUX MOCTPOCHUI U ydaT uX NpUMEHEeHHI0. TeM caMbIM anredpa
3aHMMAaeT OJHO M3 BEAyIIMX MeCT B (OPMHPOBAHMU HAYyYHO-TEOPETUYECKOTO
MBIILIEHUS 00YyYarOUXCsl.

CornacHo yueOHOMy IMaHy B 7-9 Kkjaccax wu3ydaeTcsi Y4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHUS U
HEpaBEHCTBA», « DYHKLIUM.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcs 408 yacos: B 7 kinacce —
136 yacos (4 yaca B Hezento), B 8 kitacce — 136 yacoB (4 yaca B HEZIEN10), B 9 kiacce
— 136 yacoB (4 Jaca B HeZIeNIO).

[TporpamMma coctapiieHa ¢ yueToMm paboyeil mporpaMmbl BOCIIUTAHUS.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucsia v BbIYMCIEHUS

Pannonansubeie uucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PallMOHAJIBLHBIMU YKcaaMy. YnciioBas mpsiMasi, MOJ1yJIb YHCIIA.

CreneHp C HaTypaJbHbIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YHCIA B
JECITUYHOW MO3ULMOHHON CUCTEME CUUCIICHUS.

Pemenne TeKCTOBBIX 3amad apupMEeTHIECKUM criocoOoM. Permenue 3agaq u3
peabHOM MPaKTUKKU HA YacTH, Ha APOOU, HA TIPOIIEHTHI, TPUMEHEHUE OTHOIICHUH U
MPOTIOPIIMI TIPY PEILICHUH 3a/a4, pElIeHUe 3a/1a4d Ha JBKEHUE, paboTy, MOKYIIKH,
HAJIOTH.

JlenmumocTs 1enbix yncell. CBOMCTBA JCIMMOCTH.

[IpocTeie m cocTaBHble yucia. YETHple M HE4yE€THBIE 4ucna. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
IIPOM3BEICHUS LIEJIBIX YMCEII IPU PEIIECHUHU 33/1a4 C IPAKTUYECKUM COAECPKAHUEM.

HanGomnpiuit o01mumii 1enuTesb 1 HauMeHbIee o011ee KpaTHOE JABYX YHUCET.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTaTKaAMHU.

AuredpanvyecKue BbIPpAKEHUA

BripakeHre ¢ NEpeMEHHBIMUA. 3HAUYEHUE BBIPAKECHHUS C MEPEMEHHBIMM.
[IpencraBieHre 3aBUCUMOCTH MEXK]Ty BETUYUHAMU B BUJIE (POPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3zaTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

Muorounensl. MHorousieH craHaapTHOro Bujaa. CTeneHb MHOTIO4YICHA.
CrnoxxeHue, BbIYMTaHUE, YMHOKEHHE U JieleHue MHorowieHoB. [IpeoOpazoBanue
1I€JIOr0 BBIpaXXEHHSI B MHOTOUWIEeH. KOopHr MHOTOYJIEHA.

@opMyJibl COKPAIIEHHOTO YMHOKEHHUS: KBaAPAaT CYMMbI U KBaJIpaT pa3HOCTU
JBYX BBIpAKEHUH, KyO0 CyMMBI U KyO pa3sHOCTH JBYX BBIpaXEHHH, Pa3HOCTH
KBaJIpaTOB JIBYX BBIPAXKEHUM, TPOU3BEICHUE PA3HOCTH U CYMMBI IBYX BBIPAXKCHHUIA,
CyMMa U Pa3HOCTh KyOOB JIByX BBIPQYKCHUI.

Paznoxenue MHOTOWIEHAa HA MHOXKHUTENN. BeiHeceHrne 00111ero MHOKHUTEIS 32
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMS U HEpaBeHCTBA

VYpaBuenue ¢ ogHoi nepemenHoil. Kopenb ypaBHenusi. CBOMCTBa ypaBHEHUI
C OJHOM TIEpEMEHHOW. PaBHOCWJIBHOCTL ypaBHEHHH. YPaBHEHHUE  Kak
MAaTEMATHYECKasi MOJIENIb PEAIbHOM CUTYaIlUU.



JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, CONEpKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PelieHne cucTteM JIMHEWHBIX YpaBHEHUW C JIBYMs IEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusd. Cucrema JAByX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKUIMHA

Koopaunara Touku Ha npssMoit. YncCIIoBbIE TPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHasi cucremMa KOOpAMHAT. AOcIucca M OpAMHATa TOYKM Ha
KOOpAMHATHOM Tu1ocKoCcTH. [IpuMepsl rpadukoB, 3agaHHbIX (opMynaMu. YreHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIMS Kak MareMmarhdeckas MoOJeNb peajdbHoro nmpouecca. OO0nacTh
orpeseneHus u 0oaacts 3HaueHui pyHkuuu. CriocoOsl 3a1anus GpyHkuuu. ['padux
¢ynkiun. [loHATHS MakcuMyMa W MUHUMYMa, BO3pacTaHus M yObIBaHUS Ha
IIPUMEPAxX PeAIbHBIX 3aBUCUMOCTEM.

JIuneiinas Qynkus, e€ cpoictBa. I'padux nauHeitHOM (QyHkuuu. ['padux
¢byuknuu y = |X|. Kycouno-3aganHbie QyHKIIHN.

8 KUIACC

Yucaa v BIYMCICHUA

KBaaparHbie kKopHU. ApudMeTHUeCcKUil KBaApaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsaTe wppammoHaNbHOrO 4Yucnaa. J{eUcTBUsS C UPPALMOHAIBHBIMHU YHUCIIAMMU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY UKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
YHUCell.

IIpencraBiennss O pacIIMPEHUSAX YMCIOBBIX MHOXKECTB. MHOXKecTBa
HaTypaJIbHBIX, LEJbIX, PAMOHAJIBHBIX, IEUCTBUTEIbHBIX Yncell. CPaBHEHHE YHCEIL.
YucnoBble IPOMEKYTKH.

HevictBusi ¢ ocrtatkamu. Ocrtatku cteneHe. lIpuMeHeHHe OCTaTKOB K
PELIECHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmeppl 0OBEKTOB OKPYXKAIOLIETO MHpa, JIWTEIbHOCTh TMPOIECCOB B
okpyxaromeM Mupe. CTaHIapTHBIN BUJI YHUCIIA.

AnredOpanveckue BbIPAKEHUS

Anrebpanueckass npoOb. JlomycTUMble 3HA4YEHHUS] NMEPEMEHHBIX B JAPOOHO-
paloHaNbHBIX BbIpaxeHUsX. OCHOBHOE CBOWCTBO airedpanyeckoi apoou.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHE U JCJICHUE anre0pamdeckux JIpoOeH.
Brienenue 1enoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXeCTBEHHBIE npeoOpa3zoBaHuUs
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTrnyeckue KBajApaTHble KOpHH. TOXJeCTBEHHbIE MpeoOpa3oBaHuUs
BBIPKEHU, COIEpkKAIMX apU(PMETUUECKUE KBAPATHBIE KOPHH.

CrerneHb ¢ 1IeNIbIM MOKa3aTesieM U e€ cBoiicTBa. [Ipeobpa3oBanue BoIpakeHUi,
COJIEpIKaIlX CTEIICHH.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAApPATHOTO YpPABHEHWS.
Konn4ecTBO neNCTBUTENIBHBIX KOPHEW KBAaJIPAaTHOTO ypaBHEeHMs. Teopema Buera.
YpaBHEHUSA, CBOJUMBIE K TUHEWHBIM YPABHEHHSIM WM K KBaAPATHBIM YPABHEHUSIM.
KBagpatHoe ypaBHEHHE C mmapaMeTpoM. PemeHne TEKCTOBBIX 3aay C MOMOILBIO
KBaJ[paTHBIX YPaBHECHUI.

JpoOHo-paninoHanbHble  ypaBHEHHs. PelieHue  IpoOHO-paIlMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIis YPaBHEHHM ¢ IBYMs TIEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepageHncTBo ¢ nepemenHoii. Ctporue u HecTporue HepaBeHCTBa. ClOKEHNE
U YMHOXEHHME YHUCIOBBIX HEpaBeHCTB. OILIEHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
peIIEeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOKECTBA €r0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM MNEPEMEHHOM. PemeHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIMHA

OO6uacTh onpeeNneHnsi 1 MHOXECTBO 3HaueHui pyHkuuu. CriocoObl 3a1aHus
bynkuunid. ['paduk dynkunn. Urenue cBoiicTB ¢pyHkumu no e€ rpaduxy. [Ipumepsr
rpadukoB GYHKIHMA, OTPAKAIOMINUX PEeATbHBIE MPOIECCHI.

Jluneinas Qynkrusa. DyYHKIUU, OMHUCHIBAIOIIME TPIMYIO U OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn Y = kx, y = kx + b, y = k/x, y = X3, y = VX, y = |X| # ux cBoiicTBa.
Kycouno-3aiannpie GyHKITHN.

9 KIIACC

Yucaa v BLIYUCJICHUSA



Kopens n-ii crenenu u ero cBoiictBa. CTENEHb C pallMOHABHBIM IT0Ka3aTeIeM
U €€ CBOMCTBA.

AJuiredOpanyecKue BbIPpaKeHUA

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpXKAIIUX KOpPEHb N-i
cTeneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUsl BbIPAKEHUM, COIEPHKALUX CTENEHD C
pPalMOHAJIBHBIM [T0KA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA JIMHEHHBIE MHOKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpaTtHsle ypaBHeHUs. [Ipumepbl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, rpaUyecKoro MeToAa MNpU PEIICHUU
ypaBHEHUM 3-1 U 4-i1 CTENICHEM.

Pemenne qpoOHO-palilnOHAIbHBIX YPaBHEHUH.

Pewienue cucrem ypaBHEHUM ¢ IBYMs IIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pelIeHNs CUCTEMBI HENIMHENHBIX YPAaBHEHHUN C IBYMsI ITIepeMEHHBIMU. CucTEMa ABYX
HEJIMHEWHBIX YPABHEHHUN C IByMs IEPEMEHHBIMM KaK MOJIENIb PEAJIbHON CUTYALIUH.

Hucnosele HepaBeHCTBA. PelieHue JIMHEMHBIX HEpaBEHCTB. JloKa3aTenbCTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBAa € OJHOM MEpeMEHHOW. PenieHne KBaapaTHBIX
HEpaBEHCTB rpa)MyecKUM METOJOM M METOJOM HMHTEpPBaJoB. MeTO/l MHTEPBAJIOB
IUIsl palliOHAJIbHBIX HEpaBeHCTB. [Ipocrelinne HepaBeHCTBa C TapaMeTPOM.

Pemienne TeKCTOBBIX 3a/1a4 € TIOMOILIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ AByms IlepeMEHHBIMH. PemieHue HepaBeHCTBA € JBYMs
nepeMeHHbIMU. CHCTEMBI HEPaBEHCTB C ABYMsI IEpeMEHHBIMHU. [ "paduueckuii MeTo
pELIEHNs CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

DOyHKIUU

Oynkuua.  CpoiictBa  QyHKUMA:  HyId  (QYHKIUHM,  MPOMEKYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, TTPOMEKYTKHA BO3pACTaHMs M yObIBaHUSA (PYHKIUH,
4YETHBIC U HEYETHBIC (DYHKIIMH, HAUOOJIbIlIEE U HAUMEHbIIEe 3HaYeHUsT (PYHKIIUH.

KBagparnunas ¢Qynkius u e€ cBoictBa. lcmonp3oBaHHe CBOMCTB
KBaJpaTHYHON (pyHKIMM 17151 perieHus 3a1a4d. [loctpoenune rpadrka KBaapaTHIHON
dbynkuuu. Ilonoxxenue rpaduka KBaapaTUIHOW (YHKIIMA B 3aBUCUMOCTH OT €€
ko> punuentos. I'padpuxn Gynxmmii y =ax2, y = a(X — m)2u y = a(X — m) +n.
[TocTpoeHue rpagukoB GyHKIIHMI C TOMOIIBIO TPE0OPa30BAHUIMA.

JHpobno-nuneitnas ¢pyukius. MccnenoBanue GyHKIIHIA.

Oynkuus Y = X" ¢ HaTypanbHBIM MOKa3aTeneM N u e€ rpaduk.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[Tonsitue uwcioBOM mocIenoBaTeNbHOCTH. KoOHeuHBIE W OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  MOCJIEA0BATEIBHOCT.  MOHOTOHHO
Bo3pacraromas  (yObIBaromiasi)  moclieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ MOMOIIBI0 (HOPMYIBI N-TO
4JIeHa, pEKyPPEHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccud. (CBOHCTBa YJICHOB
apudmeTnyecko W TreoMeTpuueckod mporpeccuil. DopMynbl N-TO  WieHa
apu(pMeTHYeCKOl U reomMeTpuyeckor mnporpeccuid. @opmysbl CyMMbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM Mporpeccuil. 3ajauyn Ha MPOIICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBiieHre O CXOAMMOCTH IOCIENOBATEIBHOCTH, O CYMMHPOBAaHHUH
O0ECKOHEYHO yOBbIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron matematuueckon nHaykuuu. [Ipocreimme npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA I[TPOT'PAMMbBI YUEBHOI'O
KYPCA «AJITEBPA» HA YIJIYBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJBI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMPEICTaBICHHUEM O MAaT€MaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAaHUs MHUPA, OBJIAJICHUEM HaBbIKAMH MCCIIEIOBATEIbCKON ACSITEIBHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHSI  3J0POBOTO  00pa3a JKM3HU  (30POBOE  IHTAHHE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MATEMATUYECKUX 3HAHUM JJIS1 PELICHHUS 33/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHHUEM TJI00aTBbHOTO
XapakTepa IKOJOTHUYECKUX MPOoOJIeM U IMyTel UX PEIICHUS;

8) ajanTanum K M3MEHAKINUMCH YCJIOBHAM COLHUAJBHON U NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OTbITA JIPYTHUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM UHCIIC paHEe HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeWCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre oCcBOEHHS MpOTrpaMMbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMHU M YHUBEPCATBLHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHNS TIOHATHI, YCTAHABIMBAThH CYIIECTBCHHBIN MPU3HAK KIIACCHU(DUKAIUH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBATb U  NPEoOPa3OBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUM, yMO3aKIIOUEHNUH TI0 aHAIOTHH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOM WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUpATh HauboJee MOIXOAIIUN C YIETOM CAMOCTOSITEIbHO
BEIJICIICHHBIX KPUTEPHUCB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh HCKOMOE M JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTaBICHHOMY IIJIaHY OKCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUSA, OKCIIEPUMEHTA, OILEHUBAThH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, a TakKXKE BBIIBUTATH
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(POPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHON TpaduKoi 1 UX KOMOMHALIUSAMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEIAMU OOIICHHUS, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHHSI B YCTHBIX
U TIMCBMEHHBIX TEKCTax, JaBaTh TOSICHEHUS TI0 XOJy peIICHUs 3a/1ayd,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJieMbl, pemaeMoOl 3aJaud, BBICKA3bIBaTh WJEH, HAICJICHHBIE Ha TOHUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEACTABIATh PE3yJbTAaThl PEIICHUS 3aJla4M, HKCIIEPUMEHTA, UCCIICIOBAHUS,
MPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHHS C YYETOM 3aaad
MPE3eHTAINN U 0COOCHHOCTEN ayIMTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOHM JESTEeNbHOCTH, IUIAHUPOBATh OPTraHU3allMI0 COBMECTHOH paloTHI,
pacmpenenatb BUABl paboT, TOrOBapUBaThCs, OOCYKIaTh MPOIECC U PEe3ybTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykIeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBITIOJIHATH CBOIO YaCTh PAOOTHI U KOOPJIAUHUPOBATh
CBOM JICWCTBUA C JPYTMMH YJ€HAMH KOMaH/bI, OIICHUBATh Ka4eCTBO pe3yibTara
KaueCTBO CBOETO BKJIAJa B OO pe3ysbTaT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pElIeHUs 3aJaud (UJId €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCoOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMH CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yJbTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU 3a]1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLIEHWBAaTh COOTBETCTBUE pPE3yJbTaTa JEATEIbHOCTH MOCTABICHHON €U U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEJOCTKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXaTh AMOLUHU TPU U3yYECHUH MaTeMaTHYECKUX OOBEKTOB M (PAaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLEHKY PEIICHUS 3a/IauH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oO0ydueHus B 7 kj1acce 0OyJarommics MOTYYUT CIASAYIONINE MPEIMETHBIC
pe3yJIbTaTHI:

Yucsaa 1 BBIYMCIEHUSA

PammmonansHbBIE UnCHa.

[TepexoauTh OT OHOM (OPMBI 3allUCH YHCENl K Jpyrou (ImpeoOpa3oBbIBATH
JECATHYHYIO Tp0Oh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCITUYHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO JACCATUUHYIO IPOOH).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYpPaJIbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
Yyucelsl, MHOXXECTBAa pallMOHAJIBHBIX YHCEI MpHU PEUIeHUWU 3a/ad, IPOBEIACHUU
PaCCYyXICHUN U JOKA3aTEIbCTB.

[TonrMaTh 1 OOBICHATH CMBICI TTO3UITMOHHOM 3aIUCH HATYPaJIbHOTO YHCIIA.

CpaBHUBATH U YIIOPSIOUYMBATH PallMOHAJIbHBIC YUCIIA.

BreinonHATh, coueras YCTHbIE U MHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHATBHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA YKCEI U MPaBUIIA
JIEVUCTBUI, MPUEMBI PAIIMOHAJIBHBIX BBIYMCIICHUM.

BBIMOTHATE NEHCTBUS CO CTEIICHSIMHU C HaTYpaJIbHBIMHU ITOKA3aTEIISIMHU.

HaxoauTh 3Ha4Y€HUs YUCIOBBIX BBIPAKEHUN, COAEpKAIIUX PallMOHAIbHBIC
Yucia W CTENEHW C HaTypaJlbHBIM IIOKa3aTesieM, NPUMEHATh Pa3HOOOpa3HbIe
CrIocOOBI M TPUEMBI BBIYHCIICHUSI, COCTABJISATh M OIEHUBATh YHCIIOBBIC BBHIPAKCHUS
IIPY PEIICHUH IPAKTUICCKUX 3a71a9 U 3a/1a4 U3 JIPYTUX YIEOHBIX MPEIMETOB.

OxpyTasTh YKCIIa C 33JJaHHON TOYHOCTHIO, & TAKXKE 110 CMBICITY MPAKTUIECKOM
CUTyalliy, BBITIOJIHATh MPUKUIKY WU OIEHKY pe3yjbTaTa BBIYUCICHUMN, OILICHKY
3HAYCHUH YUCIIOBBIX BBIPAKCHUH, B TOM UHCJIC TIPU PEIICHUH MPAKTUYECKUX 3a/1ad.

Pemare TekcToBBIC 3amaund  apUOMETHUYCCKHM CIOCOOOM, HMCIIOJIB30BATh
TaONHIIBI, CXEMBbI, YEPTEXKHU, IPYTHe CPEACTBA TMPEACTABICHHUS JaHHBIX MpU
pelieHuu 3aaa4.

Pemath mpakTUKO-OPUEHTUPOBAHHBIC 3aJ]a4l, CBS3aHHBIC C OTHOIICHHUEM
BEJIMYMH, MPOMOPIHUOHAIBHOCTBIO BEIMYMH, TMPOLEHTAMHU, HWHTEPIPETUPOBATH
pEe3yAbTaThl PEIICHHS 3a7a4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpUBAEMbIX 0OBEKTOB.

JlenuMocCTb.



Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npusHaku AEITMMOCTH CYyMMBI U TIPOU3BEICHUS IETTBIX YHCEIL.

PackiianpiBaTh HAa MHOYKHATENN HATYPaJIbHbBIEC YHCIIA.

CBoOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHBIEe 00IIee KpaTHOE
YHUCell U UCTIOJIB30BaTh UX MPU PEIICHUH 33]1a4, IPUMEHATh AIrOpuT™M EBKinaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOIYJII, TPUMEHATh CBOWMCTBA
CpPaBHEHMI IO MOJTIYJIIO.

AuredpanvyecKue BbIPpAKEHUSA

BripaxkeHus ¢ nepeMeHHBIMU.

Hcnonb3oBaTh anrebpandeckyro TEPMUHOIOTHUIO U CUMBOJIUKY, TPUMEHATH €&
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAKEHHM TPHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Hcnonb30oBaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXJIECTBEHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, TOKA3bIBaTh TOXKIECTRA.

MHoOrouneHsl.

BrImonHITh Mpeobpa3oBaHus 1IE0T0 BHIPAXKEHHUS B MHOTOWICH MTPUBEICHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BrinonHaTh 1elcTBUS (CI0KEHUE, BRIUUTAHUE, YMHOXKEHHE) ¢ OJHOUJICHAMHU
¥ C MHOTOWICHAMH, IPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaJpaT U
KyO0 CyMMBbI, KBaJipaT U KyO pa3sHOCTH, Pa3HOCTh KBAJPAaTOB, CyMMa U Pa3HOCTb
KyOOB), B TOM YHCJI€ JUIsl YIIPOIIICHUS BHIYUCIICHHM.

OcCylmecTBIsATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEINW C ITOMOILBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXHUTEJNSI, TPYIIUPOBKU CJIaraeMbIX, TPUMEHSIS
(bOopMyIIBI COKpPAIIEHHOTO YMHOXEHUS.

[TpumensaThs nmpeobpa3oBaHUs MHOTOWICHOB JJIsi PEIICHUS Pa3IUYHBIX 3a]1a4
13 MaTEMaTUKH, CMEKHBIX TIPEAMETOB, U3 pealIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU I10KA3aTEIsAMU LIS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHsS C OJHOM IEPEMEHHOM, NMPUMEHSSI NpaBHIIa
1epexojia OT UCXOITHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsiTh, sBIsieTCA
JIX YKCJIO KOPHEM YPaBHEHUS.

[longOupaTeh nOpuUMEpHl AP YKCEN, SBISIIOIIUXCA PEHICHUEM JIUHEWHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHON TUIOCKOCTU Tpa UK TMHEHHOTO YPaBHEHUS C IBYMSI
NepEMEHHBIMHU, MOJIB3YSCh TPapUKOM, MPUBOIUTH IPUMEPDI PEILICHUS YPABHEHUS.



Pemmath cucteMbl ABYX JHMHEMHBIX YpaBHEHHM C ABYMS MEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnaTh M peuiath JHWHEHHOE YpaBHEHHE WIM CHCTEMY JIMHEWHBIX
ypaBHEHUH MO YCIOBUIO 3a]]a41, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJlayyl TIOJIyYeHHBIN Pe3yJIbTar.

DyHKIUU

Koopaunate! u rpaduxmu.

N300pakath HaA KOOPAMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KU, MUHTEPBAJIbl, 3aMUCHIBATh YUCIOBBIE IPOMEKYTKU HA
aJreOpanvdeckoM s3bIKeE.

OTmeuaTh B KOOPAMHATHOM IIOCKOCTH TOYKH MO 3a/IaHHBIM KOOPIUHATAM.

OyHKIWH.

Crtpoutb rpaduku TUHEHHBIX (PYHKITHIA.

OnucelBaTh C TMOMOUIbIO (QYHKIMH HW3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMUMHAMHU: CKOPOCTh, BPEMsI, PACCTOSHUE, II€Ha, KOJIUYECTBO, CTOMMOCTD,
MIPOU3BOIUTENLHOCTD, BPEMSI, 00bEM PabOTHI.

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

[Tonumate rpadguueckuii cnoco® MpeAcTaBIEHUS U aHaIU3a UH(poOpMaluH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKUMN i1 aHanu3a TrpaduKoOB pealbHBIX
3aBUCUMOCTEH (Hyau (yHKLIMH, TPOMEXKYTKHM 3HAKOMOCTOSIHCTBA (DyHKLUH,
MPOMEKYTKHA BO3pacTaHusi ¥ yObIBaHWs (DYHKIIMHM, HAWOOJIbIIIEE U HAWMEHBIIIEEe
3HauYeHUS (PYHKIIN).

Hcnonp3oBath rpaduku A UCCIEAOBAHUS MTPOLIECCOB U 3aBUCUMOCTEH, TIpH
peleHny 3a7a4 U3 APYyrux y4eOHbIX MPEeIMETOB U PEAIbHOM KU3HH.

K koHniry 00y4yeHus B 8 ki1acce o0yyaromuics MoayyuT CIeayoIue NpeIMEeTHbIC
pe3yJIbTaThI:

Yuciia ¥ BBIYUCTICHUSA

HNppaunonanpHbIe YHCIIA.

[loHnMaTe W UCIONB30BATH NPEACTABICHHUS O PACIIMPEHUH YHCIIOBBIX
MHOYECTB.

CB0OOOIHO ONEpUPOBATH MOHATUSIMU: KBaJAPATHBIN KOPEHb, apu(METHUUECKUI
KBaJpaTHBIM KOPEHb, UPPALMOHAIBHOE YMCIIO, HAXOAWUTh, OLICHUBATHh KBAJIPATHbIC
KOPHHU, HCTIONB3Ys IPU HEOOXOAMMOCTH KaJbKYJISITOP, BBIMOIHITH IPE0Opa3oBaHus
BBIPAXEHUH, COAECPKAIMX KBAaIPATHBIE KOPHU, UCITOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp30BaTh HaydajabHbIE IIPEACTABICHUS O MHOMKECTBE JEHCTBUTEIBHBIX
YKCeNl ISl CPAaBHEHUS, OKPYIJIEHHUs U BBIYUCIICHUHN, U300paKkaTh 1€HCTBUTEIbHbBIE
YUCJla TOYKaMH HA KOOPJAMHATHOU MPSMOM.



Hcnonp3oBaTh 3amucu OONBIIMX W MaJbIX YHCEN C MOMOIIBIO JTECATUYHBIX
npobeit m creneneld yucna 10, 3anMchIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pEanbHBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1emuMocCTb.

CB0OOIHO OIEepUpPOBATH MOHSATUEM OCTATKA MO MOAYJIIO, MIPUMEHSTh CBOMCTBA
CPaBHEHMM IO MOJYIIO, HAXOAUTHb OCTaTKU CYMMBI U ITPOU3BEACHUS 110 JAHHOMY
MOZYJIIO.

AnredOpanveckue BbIPAKEHUS

JpoGHO-panimoHaIbHbIE BEIPAKEHUS.

Haxoauts pomycTuMble 3HAYEHUS MEPEMEHHBIX B JIPOOHO-pallOHATbHBIX
BBIPAKEHUSAX.

[IpuMeHsTh OCHOBHOE CBOMCTBO PallMOHAILHON IPOOH.

BoimonHaTe npuBeneHue anredpanyeckux apoOel K o0lieMy 3HaMEHaTeNto,
CJI0’)KEHHE, YMHOKEHHUE, JeJIEHUE anreOpanueckux apo0ei.

BBINONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[TpumeHsTh npeoOpa3oBaHusl BEIPAXKEHHM JIs peHICHUs] Pa3IMYHbIX 3a/1a4 U3
MAaTE€MaTUKH, CMEXHBIX MTPEIMETOB, U3 PEATBHON IPAKTUKH.

CrerneHu.

[IpyMeHATE TMOHATHE CTENEHH C LEJNbIM II0Ka3aTeJIeM, BbIIOJIHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETBIM MOKa3aTesIeM.

HppanmoHanbHbIE BEIPAKEHUS.

Haxoaute nonycrumele 3Ha4€HNS IEPEMEHHBIX B BBIPAXKECHUX, COAEPIKALLIMX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BemonusaTe npeoOpa3zoBaHUs HpPPALMOHANBHBIX BBIPAKEHUH, HCIONb3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

Pemars kBagpaTHbIC ypaBHEHUS.

Pemarb 1poOHO-paliMoOHaNIbHBIE YPaBHEHHUS.

Pewlare nuHEWHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPABHEHUH C ITapaMeTpaMH.

IIpoBoauTh HcCienOBaHNs YPaBHEHUNW U CUCTEM YPAaBHEHMM, B TOM YHUCIE C
IpUMEHEHHEM rpaUuecKux mpecTaBIeHni (yCTaHaBIMBATh, UMEET JIU ypaBHEHUE
WIM CUCTEMA YPaBHEHUI PEILICHMS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT cioBeCHON (HOPMYIMPOBKU 3amauu K e& anreOpanyeckoit
MOJENN C IIOMONIBIO COCTABJIECHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IOJIYYEHHBIN PE3yJIbTarT.

[IprMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH, PEIIATh
JMHENHBIC HEPABEHCTBA C OJTHOM MEPEMEHHON M UX CHCTEMBI, 1aBaTh rpad)uIeCcKyIo
WJUTIOCTPALMI0 MHOKECTBA PEILIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



DOyHKIUU

[TornmMaTh W WCMONB30BaTh (DYHKIIMOHAILHBIC TIOHITHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYCHMS), OMPENCIITh 3HA4YCHHE (QYHKIWH IO 3HAYCHHUIO
aprymeHTa, OrpeeiaTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

Crpouts rpaduku PyHKIUH , OMUCHIBATH CBOMCTBA YUCIOBOM (YHKIIUHU IO €€

rpaduky.

K koHIly 00y4yeHus B 9 kiacce 00y4aromuics MOJIy4UT CIETYIOIINE TPEIMETHBIE
pe3yibTaThl:

Yucsia ¥ BbIYMCICHUS

CBOOOIHO oONEpUPOBATh MNOHATUSMU: KOPEHb N-Ml CTENEHH, CTENEHb C
pallMOHAJIIBHBIM II0KAa3aTelIeM, HAaXOAWUTh KOPEHb N-i CTENEHU, CTEHEHb C
palMOHAJIbHBIM [IOKA3aTEJeM, HCIONb3ysl MpU HEOOXOJUMOCTU KaJbKYJISTOD,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENEHU, CTENIEHU C PALIMOHAIBHBIM ITOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXECTBA JACHMCTBUTENBHBIX YWCEN MPU PELICHUH
3a/1a4, MPOBEACHNUN PACCYKIECHUN U TOKA3aTEIbCTB.

CpaBHHBaTb M  yHOpAIOYMBATH JICUCTBUTENIBHBIC 4YHCIIA, OKPYIJIATH
JCHCTBUTEIIBHBIC YUCIIA, BBIIOJIHATh IPUKUIKY PE3yJIbTaTa BBIYMCICHUHN, OLEHKY
YUCIIOBBIX BBIPAKEHUM.

AJsiredOpanvecKue BbIPpAKEHUA

CB0OOHO OMEepUpPOBaTH MOHATHEM KBAPATHOTO TPEXUIEHA, HAXOAUTh KOPHU
KBaJpaTHOI'0 TPEXUJICHA.

PacknanpiBaTh KBaJIpaTHBIM TPEXWICH HA JIMHEWUHBIC MHOXKUTEH.

YpaBHeHHS U HEPABEHCTBA

Pewrats nuHelHbIE U KBaApaTHBIE YPABHEHHU S, YPABHEHHM S, CBOIAILIUECS K HUM,
JIPpOOHO-pallMOHANIbHBIE YPAaBHEHUS.

Pemrats HECIOKHBIE KBAapaTHBIE YPABHEHUS C ITAPAMETPOM.

Pewate nuHEVHbIE HEPAaBEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJOB, M300pakaTh pEIICHHE HEPABEHCTB HA YMCIOBON MpPSMOMH,
3alUChIBATh PELIEHUE C IOMOLIBIO CUMBOJIOB.

Pemare cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISICTCS JTMHEUHBIM.

PemaTe HECIOKHBIE CUCTEMBI HEJIMHEMHBIX YPAaBHEHUH C ITIApAMETPOM.

[IpuMeHsATh METO/bl PABHOCWIIBHBIX MPeoOpa30BaHMii, 3aMEHbI IEPEMEHHOM,
rpaduaeckoro MeTo/1a Py PeIieHUU YpaBHeHHM 3-11 1 4-i cTeneHel.

Pemlatb  cucTémMBbl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMBbl HEPABEHCTB,
BKJIIOYAIOIME KBAJpaTHOE HEPABEHCTBO, H300paxkaThb pEIICHHE CHUCTEMBI
HEPaBEHCTB HA YMCJIOBOM IIPSIMOM, 3alIMCBHIBATh PEILIEHUE C TIOMOLIBIO CUMBOJIOB.

Pemare ypaBHEHHMS, HEPABEHCTBA M HX CHUCTEMBI, B TOM 4YHUCIE C
OTPaHWYCHUSIMU, HAIIPUMEP, B LIEIIbIX YHCIIAX.



[IpoBOAUTE MCCIIETOBAaHNS YPABHEHUM U CUCTEM YPABHEHUH, B TOM YHCIIE C
IPUMEHEHHEM rpauuecKux MpecTaBIeHNi (YCTaHABINBATh, UMEET JIU ypaBHEHUE
WIM CHCTEMA YPaBHEHUI PEIICHMS], €CJIM UMEET, TO CKOJIBKO, U MPOYEE).

Pemarp TekcTOBBIE 3alauM  aJreOpanvyeckuM CIOCOOOM € MOMOIIBIO
COCTABJICHHsI YPAaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcrnonb30BaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI ISl COCTABIICHHUS
MAaTeMaTHYECKOW MOJENM pEaJbHOM CHUTyalluM WIM NPUKIAJIHOM 3a4auy,
MHTEPIPETUPOBATH NIOJyYCHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOrPECCHU

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, Trpapuk
GyHKUMH, TpsMas OPONOPLHMOHAIBHOCTb, JIMHEWHass (QyHKUMs, oOpaTHas
MPONOPLUOHATIBHOCTD, Mapadosa, rurnep0osia, KyCouHo-3aAaHHas PyHKIUs.

UccnenoBath pyHkuuio 1o e€ rpaduky, yCTaHaBIMBAaTh CBOMCTBA (DyHKLIMIA:
0o01acTh OMNPENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (PYHKIUH, MPOMEKYTKH
3HAKONOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHusi M YObIBaHUSA, YETHOCTh U
HEYETHOCTh, HAMOOJIbIIIEE U HAUMEHBIIEE 3HAYEHUSI, ACUMIITOTHI.

Pacnio3naBaTh KBajpaTUyHyI0 (QYHKIHIO 110 (opMyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

Omnpenensts nojiokeHue rpapuka KBagpaTuyHON GyHKIIMHN B 3aBUCUMOCTH OT
e€ ko puLIUEeHTOB.

Crpoutrb rpapuk KBagpaTMUYHOHM  (YHKUMH, ONHUCHIBATH  CBOWCTBA
KBaJIpaTUYHON PYHKIUHU TI0 €€ rpaduKy.

Hcnonb30oBaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU JIJI PEIICHHS 3a/1a4.

Ha nmpumepe kBaapatuunoit GyHKIMH cTpouTh rpaduk ¢yaxiuu y =af(kx +
b) + ¢ ¢ momomrkio peodpazoBanuii rpaduka Gyukuu y=Ff(x).

WnnmrocTpupoBaTh ¢ MOMOMIBIO TpaduKa peaabHyI0 3aBUCUMOCTbD W MPOLIECC
0 X XapaKTEPUCTHUKaM.

ApupmMernyeckass ¥ reoMeTpUYECKasi MPOrpeccuu

CB00OOIHO ONEPUPOBATH MOHATUAMMU: TOCIEIOBATENBHOCTD, apuMeTHUIECKAas
U T€OMETPUYECKasi TPOTPECCHH.

3ajaBaTh MOCJENOBATEIBHOCTH PAa3HBIMU CIIOCOOAMH: OIMMCATENbHBIM,
TaOJIMYHBIM, C TIOMOIIBIO0 (POPMYIIBI N-TO WIEHA, PEKYPPEHTHBIM.

BbINONMHATE  BBIUMCICHHUS C HUCHOJb30BaHUEM (GopMyln N-ro 4jeHa
apru(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N UJICHOB.

N300pakarh uYieHbl MOCIEI0BATEIBHOCTH TOYKAMU Ha KOOPJAWHATHOM
IJIOCKOCTH.

Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
qHCclie 337aui U3 pealbHON JKU3HH (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, [UPPOBBIX
TEXHOJIOTUH).



Pacro3naBaTh W TNPUBOAUTH TPUMEPHl KOHEYHBIX W OECKOHEYHBIX
MOCIEZIOBATEIbHOCTEH, OTPAaHMYEHHBIX  MOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBaIONIUX ) MOCIEI0BATEIbHOCTEH.

ViMeTh mpecTaBIeHrne O CXOIUMOCTH TTOCIIEA0BATEILHOCTH, YMETh HAXOIUTh
CyMMy 0€CKOHEYHO yOBIBAIOIICH I€OMETPHUECKOMN MPOTPECCHH.

[TpumMeHsATh METO MaTEeMaTHYECKOW WHTYKIIUU TIPU PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne /i HaumeHoBaHue pa3iesioB U TeM KounyecTBO 4yacoB DiexTponnbie (LU(POBLIE)

NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI

1 UNCJIA U BBIYUCJIEHMA. 1 bubmuoreka I{OK https://m.edsoo.ru/
PannonansHblie yncina (MOBTOpEHUE)

2 OVYHKIMU. KoopauHatel u 17 bubmuoreka [{OK https://m.edsoo.ru/
rpaduku. OyHKIIUU

3 AJITEBPAMYECKUE BBIPAXXEHU . 7 bu6mmoreka LIOK https://m.edsoo.ru/
Bripaxkenusi ¢ nepeMeHHbIMU

4 VPABHEHI/I{I N CUCTEMBbI 10 bu6mmoreka LIOK https://m.edsoo.ru/
YPABHEHMU M. Jlunelinble ypaBHEHUS

5 UNCJIA U BBIYUCJIEHMA. Crenenp 5 bubmuoreka [{OK https://m.edsoo.ru/
C HaTypaJbHbIM MOKa3aTeIeM

6 AJITEBPAMYECKUE BBIPAXXEHU . 93 bu6mmoreka LIOK https://m.edsoo.ru/
MHoro4sieHbI

7 AJITEBPAMYECKUE BBIPAXXEHU . 14 bu6mmoreka LIOK https://m.edsoo.ru/
DopMyITbl COKPAIIEHHOTO YMHOXKEHUS

8 UNCJIA U BBIYUCJIEHMA. 10 bubmuoreka I{OK https://m.edsoo.ru/
JlenuMoCTh

9 OYHKLWW. JTuneitnas bysxims 16 bu6mmoreka LIOK https://m.edsoo.ru/
YPABHEHUWA 1 CUCTEMbI bubmuoreka [{OK https://m.edsoo.ru/

10 YPABHEHWMU. CuctemMbl TMHEHHBIX 14
ypaBHEHUH

11 [ToBTOpenue, o600mEHNE, 3 bu6mmoreka IIOK https://m.edsoo.ru/

cucTeMaTH3aInsI 3HaHWI
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8 KVIACC

HaumeHoBaHue pa3iesioB M TeM

KoanyecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/

NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl

1 YPABHEHUA 1 HEPABEHCTBA. 20 bubmuoreka [{OK https://m.edsoo.ru/
HepasencrBa

5 UUCJIA U BBIUNCJIEHU . 17 bu6mmoreka LIOK https://m.edsoo.ru/
KBanpaTHbiii KOpeHb

3 YPABHEHUWSA 1 HEPABEHCTBA. 17 bu6mmoreka LIOK https://m.edsoo.ru/
KBagparssle ypaBHEHUS

4 AJITEBPAMYECKUE BbIPAXKEHU . 17 bubmuoreka [{OK https://m.edsoo.ru/
JpoOHO-palioOHAIEHBIC BRIPAKEHUS

5 YPABHEHHMA 1 HEPABEHCTBA. 19 bubmuoreka [{OK https://m.edsoo.ru/
JpobHO-palnmoHanbHble ypaBHEHUS

6 OYHKIN 15 bu6mmoreka LIOK https://m.edsoo.ru/

7 AJITEBPAMYECKUE BBIPAXXEHU . 14 bu6mmoreka LIOK https://m.edsoo.ru/
Crenenu

3 UNCJIA U BBIYUCJIEHMA. 7 bu6mmoreka LIOK https://m.edsoo.ru/
HenmumocTb

9 [ToBTOpEHwUe, 06o6meHIfe, 10 bu6nuoreka LIOK https://m.edsoo.ru/
CUCTEMaTH3aIus 3HAHUH
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9 KJIACC

No 11/ HaumeHoBaHUe pa3aeioB U TeM KoanuecTBo yacoB DileKTpoHHbIE (LA(POBDIE)
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE PeCypChl
1 OYHKIINU 25 bu6mmoreka LIOK https://m.edsoo.ru/
5 YPABHEHUW 1 HEPABEHCTBA. 15 bubnuorexa L{OK https://m.edsoo.ru/
KBanparHble HepaBEeHCTBA
3 YPABHEHUWA 1 HEPABEHCTBA. 25 bubnuoreka I{OK https://m.edsoo.ru/
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI
UNCJIOBBIE bubnuoreka [{OK https://m.edsoo.ru/
4 I[TOCJIEJJOBATEJIBHOCTU U 25
I[TPOI'PECCHU
5 AJITEBPAMYECKUE BbIPAXKEHUSI. 12 bubnuoteka [{OK https://m.edsoo.ru/
CreneHsb ¢ pallMOHAILHBIM ITOKa3aTeeM
6 [ToBTOpeHwMeE, 0606H1eH1:Ie, 34 bubnuoreka I{OK https://m.edsoo.ru/
cucreMarusanus 3HaHUN
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YYEBHO-METOINYECKOE OBECIIEYEHHUE

OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

«1.1.241.13
Auredpa: 7 kiaacc: 0a30Bblil YpOBEHb
Makaperues FO.H., Munatok H.I'., Hemkos K.W. u npyrue noxa peagakuuein

Tenskockoro C.A.
AxrmmmonepHoe o0rmiecTBo «M3marenbetBo «lIpocBemenne»y

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubmmoreka [{OK https://m.edsoo.ru/
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