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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA OOECIEeYMBAET U3YYCHHUE APYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCGHHE HEOOXOAUMO st
MpOJOKEHUS O00pa3oBaHWs W IS TOBCEAHEBHOW KW3HU. PazButue vy
OoOy4JaromMxcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanueckux aobCcTpakiuii, crmoco0e OTpakeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPHUPOJE M OOIIECTBE, pPOJIMA MATEMaTUYECKOTO
MOJICTTUPOBAHUS B HAYYHOM IMO3HAHUU U B IPAKTHKE CITIOCOOCTBYET (POPMHUPOBAHHUIO
HAYYHOTO MUPOBO33PEHUS M KaueCTB MBIIIJICHUS, HEOOXOAUMBIX ISl afanTallud B
coBpeMeHHOM Liu(ppoBoM ob1iecTBe. M3yuenue anredprl obecrieunBaeT pa3BUTHE
yMEHMsI Ha0noAaTh, CpaBHHUBATh, HAXOJWUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTHYHOCTH MBIIUICHHS, CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEHCTBUS, BBIBOJBI, (pOPMYIUpPOBaTh yTBepkaeHUs. OcBoeHHE Kypca anreOpbl
o0ecrneunBaeT pa3BUTHE JIOTHUECKOTO MBITIIICHUS! 00YYAIOIINXCS: OHU HCTIONb3YIOT
JNEAYKTUBHBIE M HMHIYKTUBHBIE pacCyKICHHs, O0OOIIEHHE U KOHKpPETU3aLUIO,
abctparupoBaHue U aHajgoruto. O0yueHue anredpe mpearnosiaraeT 3HauuTEIbHbIN
00BEM CaMOCTOSITENIEHOM IEATEIFHOCTH 00YyJaIOIINXCsl, TOITOMY CAMOCTOSITEIbHOE
pemieHre 3amad OOy4aroOUIMMUCS SBISCTCA peamu3aluell esTeTbHOCTHOTO
MPUHITUIA O0yUeHHUS.

B ctpykrype mnporpammbl y4eOHOro Kypca «AnreOpa» yriyOnéHHOTO
U3YyYEHHUS OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JIMHUU:
«Yncna W BBIYUCICHUA», «ANredpandecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimu». Kaxgas w3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JVHUH pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJCHCTBYS €
IpYTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMcCsi MPUXOAUTCS
JIOTHYECKH PacCy AaTh, UCIOIb30BaTh TEOPETHKO-MHOKECTBEHHEIH SI3bIK. B CBs3M
C 9TUM B TpOrpamMmy yueOHOTro Kypca «Anredpay BKIIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTHYeCKOTO
oOpa3oBaHMsi W  CIOCOOCTBYIOIIME  OBJAJEHUIO  OOY4YalOUIMUMHUCS  OCHOB
YHUBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTelbHOH M CTPYKTYpPHOMU
OCOOEHHOCTBIO Y4YeOHOro Kypca «AJredpa» SBISETCS €ro WHTErPUPOBAHHBIN
Xapakrep.

Copmepxxanne nuHMM «Yuclia W BBIYMCICHUS» CIYKUT OCHOBOW IS
JaNbHENIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaromIuXcs
JIOTHYECKOT0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJIsi IOBCEIHEBHOM
KU3HU. PazBUTHE MOHATHUS O YMCIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
CBSI3aHO C PAlMOHATBHBIMM WU HPPALMUOHAIBHBIMH YUCIaMH, (HOPMHPOBAHHEM



MPEJCTABICHUH O JEHCTBUTEILHOM YKCIie. 3aBEPILICHUE OCBOSHUS YUCIOBOM JTUHUU
OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandecKux JIMHAN — «AJIreOpandecKue BhIPaKEHUSD
U «YpaBHEHUsS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTH. Ha ypoBHE OCHOBHOTO 00ILIETO
oOpa3oBaHus y4E€OHBIH MaTepwal TPYNIUPYETCS BOKPYr  PaIlMOHAIBHBIX
BbIpaKEeHM. AnreOpa NEMOHCTPUPYET 3HAYEHHWE MATEMATHUKHU KakK s3bIKa JUJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJEH, OIMCAHUS TMPOLUECCOB U  SABJICHUU
peanpHOro Mupa. B 3amaun o0ydyeHus anreOpe BXOAAT TakKe ajdbHENIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIUICHUS, HEOOXOIMMOT0, B YaCTHOCTH, JIJISI OCBOCHHUS Kypca
MHPOpMATHKHA, W  OBJAJCHUE HAaBbIKAMM  JICAYKTUBHBIX  PacCyXJCHUH.
[IpeoOpa3zoBaHre CUMBOJIBHBIX (OPM CIHOCOOCTBYET Pa3BUTHUIO BOOOpaXKeHUS,
CIIOCOOHOCTEM K MaTEMaTHYECKOMY TBOPYECTRY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYeHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSl OTMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U ABJICHHUI B IPUPOE U
obmectBe. M3yueHue maTepuaa criocoOCTBYeT pa3BUTHIO Y 00YHaIOIUXCSl YMEHUS
UCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CJIOBECHOT'O, CMMBOJIMYECKOTO, IpauyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEACTABICHUM O POJIM MAaTEMATHUKHU B PA3BUTUU LIMBUJIU3AIMHU U KYJIbTYPBHI.

YrnyOnéHHbIi Kypce anreOpbl XapaKTepU3yeTcst U3y4eHUEM JIOTIOTHUTEIIHOTO
TEOPETUUYECKOTO anmnapara ¥ CBSI3aHHBIX C HUM METOJIOB pelIeHus 3a1ad. Anredpa
SBJIIETCSI SI3BIKOM JIJISl ONMCAaHUS OOBbEKTOB U 3aKOHOMEPHOCTEH, CITYKUT OCHOBOM
MaTteMaTu4eckoro mojenupoBanus. [Ipu 3ToM caMu OOBEKTHI MaTeMATHYECKUX
YMO3aKIIOUEHU U TPUHATBIE B ajiredpe mpaBuia HUX KOHCTPYUPOBAHUS
CIIOCOOCTBYIOT (DOPMHUPOBAHUIO YMEHHI OOOCHOBBIBATh U JIOKA3BIBATH CYKICHHS,
pa3BUBAIOT MaTEMAaTUYECKYI0 HWHTYUIIMIO, KpPaTKO U HArJJIHO PacKpbIBAIOT
MEXaHHU3M JIOTUYECKUX MOCTPOEHUN U ydaT uxX mpuMeHeHuto. Tem cambiM anredpa
3aHUMaeT OJHO W3 BEAYIIMX MeCT B (OPMUPOBAHWU HAYYHO-TECOPETHUYECKOIO
MBIIIJICHUST 00YUYaIOIINXCS.

CornacHo yuyeOHOMYy MjaHy B 7-9 Kkjaccax u3ydaeTcss Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYACT CIEAYIOIMINE OCHOBHBIC pa3/eiibl COJCp KAHMUS:
«Uucna u BBIUMCIEHUS», «AJNTeOpanyecKkue BBIPAKEHUA», «YPaBHEHHUS U
HEpPaBEHCTBA», « DyHKIUN.

Ha u3yuenue yuebHoro kypca «Anredpa» oroautcs 408 yacos: B 7 kiacce —
136 yacos (4 yaca B Hezenio), B 8 ki1acce — 136 yacoB (4 yaca B HEZIEN10), B 9 kiacce
— 136 yacoB (4 Jaca B HeZIeINIO).



COAEPXKXAHUE OBYUYEHUASA
7 KIIACC

Yucsia v BbIYMCIEHUS

Pannonanbsubeie uyucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PAallMOHAJIBLHBIMU YKcaaMy. YuciioBas nmpsiMasi, MOJ1yJIb YHCIIA.

CreneHp C HaTypaJbHbIM TIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YHCIA B
JIECITUYHOW MO3ULIMOHHON CUCTEME CUHUCIICHUA.

Pemenue TeKCTOBBIX 3a/1au apupMeTHYecKuM criocoOoM. Pernenue 3agau us3
peaabHOM MPaKTUKKU HA YacTH, Ha APOOU, HA TIPOIIEHTHI, TPUMEHEHUE OTHOIICHHUH U
MPOTOPIIMI TIPH PEIICHUH 3aja4, pEelIeHUe 3a/1ad Ha JBUKEHUE, paboTy, TOKYIIKH,
HAJIOTH.

JlenmumocTs Leabix uyncelsl. CBOMCTBA JICIMMOCTH.

[IpocTeie u cocraBHble 4ucia. UYETHble W HEYETHbIE uwncna. lIpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
MIPOU3BEACHUS LIEIIBIX YHUCEII IIPU PEUIEHUU 3a/1a4 C MPAKTUYECKUM COJIEPKAHHUEM.

HauGonpimuit o0mumii 1enuTens 1 HauMeHbIee o01ee KpaTHOE JIBYX YMCEN.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTATKAMHU.

AuredpanvyecKue BbIPpAKEHUSA

BripaxkeHre ¢ NEpeMEHHbBIMU. 3HAUYEHUE BBIPAKECHHUS C TEPEMEHHBIMM.
[IpencraBieHre 3aBUCUMOCTU MEK]1y BETMYMHAMU B BUJI€ (POPMYIIBI.

ToxnectBo. ToxaecTBEHHbIE TPe0OpPa30BaHUsl ANreOpanueCKX BhIPAXKEHUH.
Jloka3zaTenbCTBO TOXKIECTB.

Opnnowiensl. OqHOWIEH cTaHAAPTHOTO BUa. CTeneHb OAHOWICHA.

Muorounensl. MHorousieH crasaapTHOro Bujaa. CTeneHb MHOTIO4YICHA.
CrnoxxeHue, BbIYMTAHHE, YMHOXKEHHE U JiesieHre MHorouieHoB. [IpeoOpa3oBanue
1[€JIOr0 BBIPaXXEHHSI B MHOTOWIEeH. KOopHr MHOTOUJIEHA.

@opMyJibl COKPAIIEHHOTO YMHOKEHHS: KBaAPAT CYMMbI M KBaJIpaT pa3HOCTU
JIBYX BBIpQKEHUH, Ky0 CyMMBI U KyO pa3sHOCTH JBYX BBIpaXCHHH, Pa3HOCTH
KBaJIpaTOB JABYX BBIPAYKECHUM, MPOU3BEJCHUE PA3HOCTH U CYMMBI JIByX BBIpaKEHUM,
CyMMa ¥ Pa3HOCTh KyOOB JIByX BBIPQYKCHHI.

Paznoxenue MHOTOWIEHA HA MHOXKHUTENN. BhiHeceHrne 00111ero MHOKHUTEIS 3a
CKOOKH. MeTo 1 TpyIIupOBKH.

YpaBHeHMs U HEPpaBeHCTBA

VYpaBuenue ¢ ogHoi nepemenHoil. Kopenb ypaBHenusi. CBOMCTBa ypaBHEHU
C OJHOM TIEpEMEHHOW. PaBHOCWJIBHOCTL ypaBHEHWH. YPaBHEHHUE  Kak
MAaTEMATHYECKask MOJIENIb PEAIbHOM CUTYaIUU.



JIuneliHOE ypaBHEHME C OJHOM IIEPEMEHHOW. UMCIO KOpHEW JMHEWHOIOo
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
IIEpEMEHHBIMU. Penenne cucTeM JIMHEWHBIX YPAaBHEHHUU C IBYMs IEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusd. Cucrema JByX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KAaK MOJIEIIb PEAIBHON CUTYAIIMH.

DOyHKUIMHA

Koopaunara Touku Ha npssMout. YnciioBbIE TPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOH TiocKoCcTH. [IpuMepsl rpagukoB, 3agaHHbIX (popmynamu. UteHue
rpauKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauunHamu. lloHarue QyHKuuu.
OyHKIUs Kak MareMmarhdeckas MoJeNb peajdbHoro mpouecca. OO0xacTh
ornpeseneHus u 06aacts 3HaueHui pyHkuuu. CriocoOsl 3ananus pyHkiuu. ['padux
¢ynkiun. [loHATHS MakcMMyMa W MUHUMYMa, BO3pacTaHus M yObIBaHUS Ha
IIPUMEPAxX PeAIbHBIX 3aBUCUMOCTEM.

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

8 KUIACC

Yucaa v BIYMCICHUSA

KBaapatubie kopHU. ApudMeTHUeCKil KBaApaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsTe wppanmoHaNBLHOrO Yucnaa. J{eWCTBUS C UPPALMOHAIBHBIMHU YHUCIIAMMU.
CBoiicTBa IEUCTBU C UPPALIMOHAIBHBIMY YKciamMu. CpaBHEHNE HPPALHMOHAIBHBIX
YHUCell.

IIpencraBienuss O pacIIMPEHUSAX YMCIOBBIX MHOXKECTB. MHOXecTBa
HaTypaJIbHBIX, LEJbIX, PALMOHAJIBHBIX, IEUCTBUTEIbHBIX Yncell. CPAaBHEHHE YHCEIL.
YucnoBbIe IPOMEKYTKH.

HevictBust ¢ ocrtatkamu. Octatku cteneHei. lIpuMeHeHHe OCTaTKOB K
PELIECHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmepsl 0OBEKTOB OKPYXKAIOLIETO MHpa, JIUTEIbHOCTh TMPOIECCOB B
okpyxaromeM Mupe. CTaHIapTHBINA BUJ YUCIIA.

AnredOpanveckue BbIPAKEHUS

Anreb6panueckas npoOb. JlomycTuMble 3HA4YEHHUS NMEPEMEHHBIX B JAPOOHO-
paloHaNbHBIX BbIpaxkeHUsX. OCHOBHOE CBOWCTBO airedpanyecko apoou.



CnoxxeHre, BBIYUTAHWE, YMHOXEHHUE U JCJICHHE alreOpandecKux apoOei.
Brinenenue 1ienoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3zoBaHuUs
PalMOHAJIBHBIX BBIPAXKEHUMH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTnyeckue KBajApaTHble KOpHH. ToOXJeCTBEHHbIE MpeoOpa3oBaHuUs
BBIPKEHUI, COIEpKAIMX apU(PMETUYECKHE KBAPATHBIE KOPHH.

CrerneHb ¢ 1eNIbIM MOKa3aTesieM U e€ cBoiicTBa. [IpeobpazoBanue BoIpakeHUi,
COJZIEpIKaIlUX CTEIICHH.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAAPATHOTO YpPABHEHMS.
Kosnm4ecTBO neNCTBUTENBHBIX KOPHEW KBAaJIPAaTHOTO ypaBHEeHUs. Teopema Buera.
YpaBHEHUsA, CBOJUMBIE K TUHEWHBIM YPABHEHHSIM WM K KBaAPATHBIM YPAaBHEHUSIM.
KBagparHoe ypaBHeHUE C mmapaMeTpoM. PemeHue TEKCTOBBIX 3aay C MOMOILBIO
KBaJ[paTHBIX YPaBHECHUI.

HpoOHo-paninoHanbHble  ypaBHEHHs. PeleHue  IpoOHO-paIlMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pAllMOHAIBHBIX
ypaBHeHUH. ['paduyueckast HHTEpIIpeTaIis ypaBHEHHM ¢ IByMs TIEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nepemenHoii. Ctporue u HecTporue HepaBeHCTBa. CloKEHNE
M YMHOXEHHME YHUCIOBBIX HEpaBeHCTB. OILIEHUBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

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

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

DyHKIMHA

OO6uacTh onpeeNneHusi 1 MHOXECTBO 3HaueHui pyHkunu. CriocoObl 3a1aHus
bynkuumid. ['padux dynkunn. Utenue coiicTB ¢pyHkunu no e€ rpaduxy. [Ipumepsr
rpadukoB GYHKIHA, OTPAXKAIOMIUX PEATbHBIE MPOIECCHI.

Jluneinas Qynkus. DyYHKIUU, ONMHUCHIBAIOIIME TPIMYIO U OOpaTHYIO
MPOTNOPIIMOHANIbHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |X| u ux cBoiicTBa.
Kycouno-3aannpie GyHKITHN.

9 KITIACC

Yucaa v BLIYUCJICHUSA



Kopens N-ii crenenu u ero cpoiictBa. CTeNeHb ¢ pallMOHAIBHBIM [T0KA3aTEIEM
U €€ CBOMCTBA.

AuredOpanyecKue BbIPpaKEeHUA

ToxxecTBeHHbIE TPEoOpa3oBaHUsl BBIPAKEHHM, COIEpKalluX KOpeHb N-i
crenieHu. ToXIecTBEHHbIE MPEe0Opa30BaHUs BHIPAKEHUM, COAEPKAIIUX CTETECHb C
pPalMOHAIIBHBIM [T0KA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJpPaTHOTO TPEXUJICHA HA JINHEWHBIE MHOKUTEIH.

YpaBHeHUS U HEPABEHCTBA

bukBanpaTtHsle ypaBHeHUs. [Ipumepbl NpUMEHEHU METOJIOB PABHOCHIIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOH, rpaMyecKoro MeToAa MNpU PEIICHUH
ypaBHEHUM 3-i U 4-11 CTENICHEM.

Pemenue qpoOHO-paliOHAIbHBIX YPaBHEHUH.

Peienue cucrem ypaBHEHUM ¢ IBYMs IIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pEelIeHNs CUCTEMBI HENIMHENHBIX YPaBHEHHUN C IBYMsI ITepeMEeHHBIMU. CucTeMa ABYX
HEJIMHEWHBIX YPABHEHHUN C IBYMs IEPEMEHHBIMM KaK MOJIENIb PEAJIbHON CUTYALIUH.

HucnoBble HepaBeHCTBA. PenieHne JIMHENHBIX HEpPaBEHCTB. J[OKa3aTenbCTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEPaBEHCTB rpa)MyecKUM METOJOM U METOJOM HMHTEpPBaJoB. MeTOJl MHTEPBAJIOB
IUIsl palliOHAJIbHBIX HEpaBeHCTB. [Ipocrelime HepaBeHCTBa C TapaMeTPOM.

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

HepaBeHcTBO ¢ AByms IlepeMEHHBIMH. PemieHue HepaBeHCTBA € JBYMs
nepeMeHHbIMHU. CHCTEMBI HEPaBEHCTB C ABYMsI IEpeMEHHBIMU. [ 'paduueckuii MeTo
pELIEHNs CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

DyHKIUU

Oynkuua.  CpoiictBa  QyHKUMA:  HyId  (QYHKIUHM,  MPOMEKYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, IPOMEKYTKHA BO3pAacCTaHMsI M yObIBaHUSA (PYHKIUH,
4YETHBIC U HEYETHBIC (DYHKIIMH, HAUOOJIbIlIEE U HAUMEHbIIEE 3HaYeHUs (PYHKIIUH.

KBagparnunas ¢Qynkiaus u e€ cBoicTtBa. lcmonp3oBaHHe CBOMCTB
KBaJpaTUyHOUW (pyHKIMM 1151 perieHus 3a1a4d. [loctpoenune rpaduka KBaapaTHIHON
dbynkuuu. Ilonoxkenue rpaduka KBaapaTUIHOW (YHKIIMUA B 3aBUCUMOCTH OT €€
ko> punuentos. I'padpuxn Gynxmmii y =ax2, y = a(X — m)2u y = a(X — m) +n.
[TocTpoenue rpadgukoB GyHKIIHI C TOMOIIBIO TPE0OPa30BAHUM.

JHpobno-nuneitnas ¢pyukius. MccnenoBanue GyHKIIHIA.

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

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[Tonsitue wuwcioBoW mocienoBaTeIbHOCTH. KOHeuHble W OECKOHEUHBIE
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  MOCJIEA0BATENBHOCTh.  MOHOTOHHO
Bo3pacratomas  (yOwIBaromiasi)  moclieqoBaTenbHOCTE.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ MOMOUIBI0 (HOPMYIBI N-TO
YJIeHa, pEeKyPPEHTHBIN.

Apudmernueckas U reomeTrpuyeckas mnporpeccur. (CBOHCTBa YJICHOB
apudmeTnyeckoi W TreoMeTpuueckod mporpeccuil. DopMynbl N-TO  WieHa
apu(pMeTHYeCKOl U reomeTpuyeckor mnporpeccuid. @opmysbl CyMMbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM Mporpeccuil. 3aauyn Ha MPOILICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

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

Meron matematnueckon nHaykuuu. [Ipocreimme 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 TMPONUIOMY W HACTOSLIEMY POCCHUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
npaB, IMPEACTaBICHHEM O MaTeMaTUYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIIEHUU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
o0pa3oBaHUsI Ha MPOTSHKEHUHM BCEM JKU3HU NJIs YCHEIIHOM NpodeccuoHalIbHON
JESTEJIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIATAHMSI:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHW, pacCyXIECHUN, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEel HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Ipe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYeCKON HayKu Kak cdepbl UelI0BEYECKOM
JEATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOH KakK CPEACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HAaBBIKAMU MCCIIEIOBATEIBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :



FOTOBHOCTBIO TNPUMEHSATh MATEMATUYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pPOBBsl, BEICHHSI  3J0POBOTO  00pa3a JKM3HU  (3J0pOBOEC  IHTAHHE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), CPOPMUPOBAHHOCTHIO HaBbIKA pedhIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MATEMATUYECKUX 3HAHUM JUISl PELICHUS 33/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCIIEJICTBUI JJISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHHUEM TJI00aTBbHOTO
XapakTepa dKOJOTHUECKUX TPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanum K M3MEHAKIIUMCH YCJIOBUAM COLUAIBHON U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEOINPEIACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKM U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSX, B TOM UHCIIC paHEE HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIICTCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATDBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3zoBble JJornueckue aelicTBUA:

BBISIBJIATH U XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMU, (HOPMYIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCU(UKAIUH,
OCHOBaHWsI 711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIN3a;



BOCIPUHUMATH,  (OPMYyIUpPOBaTh U  NPeoOpa3oBBIBATH  CYKICHUS:
yTBEpIUTENbHbIC U OTPUIIATENIbHBIC, €AUHUYHbIC, YACTHBIC U OOIIUE, YCIOBHEIE,

BBISIBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpeiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNaTh BBIBOJBI C HCIOJIB30BAaHHWEM 3aKOHOB JIOTHUKH, JCAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUH, yMO3AKIIOUEHUH TI0 aHAJIOTHH;

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

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIECHUs, BEIOUpATh HauboJee MOIXOAIIUN C YYETOM CAMOCTOSITEIBHO
BEIJICIICHHBIX KPUTEPHUCB).

ba3oBble uccienoBareibckme 1eiCTBUSL:

UCTIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATENbCKUIT WHCTPYMEHT IO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIOIIUE  MPOTHUBOpEUUE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE W JaHHOE, (hOopMUpOBaTH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOJAUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IIJIaHy OKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4YeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHWSA, OKCIIEPUMEHTAa, OIICHHWBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIECCa, a TakKXKe BBIIBUTATH
MIPETNOJIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

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

BbIOMpaTh (popMy mpenacTaBieHUss UHGOPMAIMUM M WLIIOCTPUPOBATH
pelaemMsble 3a/1a4M CXeMaMu, IuarpaMmmMaMu, HTHOU rpaduKoi U uX KOMOMHALIMSIMU;

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

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiCTBHUSA



BOCIIPUHUMATH U (POPMYJIMPOBATH CYKICHHUS B COOTBETCTBHH C YCIOBUSMH H
HEeJISIMHA OOIIEHHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh TMOSICHEHHWS IO XOAYy pELICHUs 3ajaud,
KOMMEHTHUPOBATH MOJYYCHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAE€MOI TEMBI,
npoOsieMbl, pemaeMoOl 3aJayud, BBICKA3bIBaTh HJICH, HAICJICHHbIE Ha IOHUCK
peIlIeHHUs, COIMOCTABISATH CBOHM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

MPEACTABIIATh PE3yJbTAaThl PEIICHUS 3aJlauM, YKCIIEPUMEHTA, UCCIIEOBaHUS,
MPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHHS C YYETOM 3aaad
MPE3eHTAINN U 0COOCHHOCTEN ayTMTOPHUH;

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHUH Y4YEeOHBIX MaTEMAaTHYECKUX 3a7ad, NPUHUMATh Ielb
COBMECTHOHM JesTeNbHOCTH, IUIAHUPOBATH OPTraHU3alMI0 COBMECTHOH paboTHI,
pacmpenenats BUABl paboT, TOTOBapUBaThCs, OOCYXKIaTh MPOIECC U PE3yNbTar
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCyXaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBITIOIHSATH CBOIO YaCTh PaOOTHI U KOOPUHUPOBATH
CBOM JICWCTBUA C JPYTMMH YJ€HAMH KOMaH/bI, OIICHUBATh KaYeCTBO pe3yibTara
KaueCTBO CBOETO BKJIAJa B OOIIMI pe3ysbTaT Mo KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUsl B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pEHIeHUs 3aJaud (WU €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
pemIeHui ¢ y4éTOM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAJIBLHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMH CaMOMPOBEPKH, CAMOKOHTPOJIS TIpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBAILIMU U pedIiekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU 3aJ]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHHWBATh COOTBETCTBUE pe3yjbTaTa JEATEIbHOCTH MOCTAaBICHHOW IENId U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEJOCTKEHUS LEIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTBITY;

BBIPAXaTh AMOLUHU TPU U3yYECHUH MaTeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUs 3a/1a4H.

IMPEAMETHBIE PE3YJ/IBTATDBI

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

Yucaa 1 BBIYMCIEHUSA

PammmonanesHbBIE UnCHa.

[TepexoauTh OT OxHOM (OPMBI 3allUCH YHCENl K Jpyror (mpeoOpa3oBbIBATH
JECATHYHYIO Tp0Oh B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYpPaJbHBIX YHUCEII, MHOXKECTBA LEJIbIX
Yyucell, MHOXXECTBAa pallMOHAJIBHBIX YHCEI MpHU pPEUIEHWU 3a/ad, IPOBEIACHUU
PACCYXICHUN U JOKA3aTEIbCTB.

[ToHrMaTh 1 OOBSICHATH CMBICI TTO3UITMOHHOM 3aIUCH HATYPaJbHOTO YHCIIA.

CpaBHUBATH U YIIOPSIOUYMBATH PallMOHAJIbHBIC YUCIIA.

BrITIONTHSATE, coYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(DMETHUCCKHEC
JEUCTBUS C pallMOHATBHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA YKCEI U MPaBUIIa
JIEUCTBUI, MPUEMBI PAIIMOHAIIBHBIX BBIYMCIICHUM.

BBIMOTHATE TEHUCTBUS CO CTEICHSIMHU ¢ HaTYpaJIbHBIMU ITOKA3aTEIISIMHU.

HaxoauTh 3Ha4YeHUs YUCIOBBIX BBIPAKEHUN, COAEpKAIUX PalMOHAIbHBIC
yucjaa U CTEMEHM C HaTypaJbHBIM IIOKa3aTejieM, MPUMEHATh pPa3HOOOpa3HbIe
CrIocoOBI M TPUEMBI BBIYHCIICHUSI, COCTABJISATh M OIEHUBATH YKMCIIOBBIC BBIPAKCHUS
IIPY PEIICHUH IPAKTUICCKUX 3a71a9 U 3a/1a4 U3 IPYTUX YIEOHBIX MPEIMETOB.

OxpyTasTh YKCIIa ¢ 33JaHHON TOYHOCTHIO, & TAKXKE 110 CMBICITY MPAKTUIECKOM
CUTYaIlMH, BBITIOJHATH TPHUKUIKY M OICHKY pe3yibTaTa BBIYUCIICHHH, OIICHKY
3HAYCHUH YUCIIOBBIX BBIPAKEHUH, B TOM UHCIIC TIPU PEIICHUH MPAKTUYECKUX 3a/1a4.

Pemate TekcToBBIE 3amaund  apU(METHUYCCKHM CIIOCOOOM, HMCIIOJIB30BATh
TaONHIIBI, CXEMBbI, YEpPTEXH, IPYrHe CPEACTBA TMPEACTABICHHUS JaHHBIX MpU
pelieHuu 3aaa4.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJa4M, CBS3aHHBIC C OTHOIICHHUEM
BEJIMYMH, MPOMOPIHMOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pEe3yAbTaThl PEIICHUS 337a4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpUBAEMbIX 0OBEKTOB.

J1enmMMocCTb.



Jloka3pIBaTh U MPUMEHATH MPU PELICHUH 3a]]a4 TPU3HAKU JETUMOCTHU Ha 2, 4,
8,5,3,6,9, 10, 11, mpu3Haku AETMMOCTH CYMMBI U TIPOU3BEICHUS IIETBIX YHCEIL.

PacknaapiBaTh HA MHOKUTEIIM HATYpabHbIC YUCIIA.

CB0oOOMHO omepupoBaTh MOHIATHSAMHU: UYETHOE YHCIO, HEUYETHOE YHUCIIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHBIEe 00IIee KpaTHOE
YHUCell U UCTIOJIb30BaTh UX MPH PEIICHUH 3374, IPUMEHATh aropuT™M EBKinaa.

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

AaredpanvyecKue BbIPAKEHUSA

BripaxkeHus ¢ nepeMeHHBIMU.

Hcnonb3oBaTh anreOpanyecKyro TEPMUHOJIOTHUIO U CUMBOJIUKY, TPUMEHSITH €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAKEHUM TPU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

Hcnonb30BaTh  TMOHSATHE  TOXKIECTBA,  BBINOJHATH  TOXJIECTBEHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, JOKA3bIBaTh TOXKIECTRA.

MHoOrouneHsl.

BrImonHITh Mpeobpa3oBaHus 1IEI0T0 BHIPAXKEHHUS B MHOTOWICH MTPUBEICHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

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

OcCylmecTBIsATh PA3JIOKECHUE MHOTOWICHOB HAa MHOXMUTEINW C IOMOILBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXHUTEJSI, TPYIIIUPOBKU CJIaraeMbIX, TPUMEHSIS
(bopMyIIBI COKpPAIIEHHOTO YMHOXKEHUS.

[TpumensaTy mpeodpa3oBaHUsI MHOTOWICHOB JJIsi PEIICHUS Pa3IUYHBIX 33]1a4
W3 MaTEMaTUKH, CMEKHBIX TIPEAMETOB, U3 pEeaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU I10OKA3aTEIsAMU LIS
npeoOpa3oBaHUsl BRIPAKCHUI.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsS C OJHOW IEPEMEHHOM, NMPUMEHSS MpPaBHIIA
nepexoia OT UCXOJTHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsiTh, sBisieTCA
JIM YUCJI0 KOPHEM YPaBHEHUS.

[logOupaTe nOpuUMEpbl TAp YKCEN, SBISIIOIIUXCA PEIHIEHUEM JIUHEUHOIO
YpaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHON TUIOCKOCTH Ipa( UK TMHEHHOTO YPAaBHEHUS C IBYMS
NePEMEHHBIMHU, MOJIB3YSCh TPapUKOM, MPUBOIUTH IPUMEPDI PEILICHUS YPABHEHUS.



Pemmarh cucteMbl ABYX JUHEHHBIX YpaBHEHUH C ABYMS MEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnaTh M peuiath JHWHEHHOE YpaBHEHHE WIM CHCTEMY JIMHEWHBIX
ypaBHEHUH MO yCIOBUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3aJlayyl TIOJTyYeHHBIN Pe3yJIbTar.

DyHKIUU

Koopaunats! u rpaduxmu.

N306paxkath HA KOOPAUHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KU, MHTEPBAJIbl, 3aMUCHIBATh YUCIOBbIE POMEKYTKU HA
aJreOpanvyeckoM s3bIKeE.

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

OyHKIWH.

Crtpoutb rpaduku TUHEHHBIX (PYHKITHIA.

OnucelBaTh C MOMOUIbIO (QYHKIMA HW3BECTHBIE 3aBHUCUMOCTH MEXIY
BEJIMUMHAMHU: CKOPOCTh, BpPEMs, PACCTOSHUE, II€HA, KOJMYECTBO, CTOMMOCTb,
IPOU3BOIUTENEHOCTbD, BpEMSI, 00bEM pabOTHI.

Haxonuth 3HaueHHne (PyHKIIMMU M0 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHaln3a WHOOpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (PYyHKUMN i1 aHanu3a TrpaduKoOB pealbHBIX
3aBUCUMOCTEN (Hyau (yHKLIMH, TPOMEXKYTKHM 3HAKOMOCTOSIHCTBA (DYHKLUH,
MPOMEKYTKHA BO3pacTaHusi ¥ yObIBaHWs (DYHKIIMHM, HAWOOJIbIIEE U HAWMEHBIIIEEe
3HauYeHUs (PYHKITIN).

Hcnonp3oBathk rpaduku A UCCIEAOBAHUS MTPOLIECCOB U 3aBUCHMOCTEH, TIpH
peleHny 3a7a4 U3 APYyrux y4eOHbBIX MPEeIMETOB U PEAIbHOM JKU3HH.

K koHniry 00y4yeHus B 8 ki1acce o0yyaromuics MoayyuT CIeayoIue MpeIMEeTHbIC
pEe3yJIbTaThI:

Yuc/ia ¥ BBIYUCTICHUSA

HNppauronanpHbIe YHCIIA.

[loHnMaTe W UCIONB30BATh NPEACTABICHHUS O PACIIMPEHUH YHCIIOBBIX
MHOYECTB.

CB0OOIHO ONEpUPOBATH MOHATUSMU: KBaJIPATHBIN KOPEHb, apu(METUUECKHI
KBaJpaTHBIM KOPEHb, UPPALMOHAIBHOE YMCIIO, HAXOAWUTH, OLICHUBATHh KBAIPATHbIC
KOPHHU, HCTIONB3Ys IPU HEOOXOAUMOCTH KaJbKYJISITOP, BBIMOIHITH TPE0Opa3oBaHus
BBIPAXEHUH, COAECPIKAIMX KBAaIPATHBIE KOPHU, UCITOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp30BaTh HadajabHbIE IIPEACTABICHUS O MHOMKECTBE JEHCTBUTEIBHBIX
YKCeNl ISl CPAaBHEHUS, OKPYIJIEHHUs U BBIYMCIICHUHN, U300paKkaTh 1€HCTBUTEIbHbBIE
YHUCJla TOYKaMH Ha KOOPAWHATHOU MPSMOM.



Hcnonp3oBaTh 3amucu OONBIIMX W MANbIX YUCEN C MOMOIIBIO JECATUYHBIX
npobeit m creneneld yucna 10, 3anMchbIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pEeanbHBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1emMMoCTb.

CB0OOOHO OIIEpUPOBATH MOHATHEM OCTATKA IO MOYJIO, IPUMEHSATH CBOMCTBA
CPaBHEHMM IO MOJYIIO, HAXOAUTHh OCTaTKU CYMMBI U ITPOU3BEACHUS 110 JAHHOMY
MOZYJIIO.

AnredOpandecKkue BbIPAKEHUS

JpoOHO-pallnOHAIbHBIE BEIPAKEHUSI.

Haxoauts pomycTuMble 3HAYEHUS MEPEMEHHBIX B JIPOOHO-pallOHATbHBIX
BBIPAKEHUSAX.

[IpuMeHsATh OCHOBHOE CBOWMCTBO PAIllMOHAILHON APOOH.

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

BBINONHATB TOXKAECTBEHHBIE MPE0OPA30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[TpumeHsTh npeoOpa3oBaHUs BEIPAXKEHHM JIs pelIEHUs] Pa3IMYHbIX 3a/1a4 U3
MAaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKH.

CrerneHu.

[IpyMeHATE TIOHATHE CTENEHH C LEJNbIM II0Ka3aTeJIeM, BbIIOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LEIBIM 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 kBagpaTHbIEC ypaBHEHMS.

Pemarb 1poOHO-palioHaNbHbIE YPaBHEHHUS.

Pewlare nuHEWHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPaBHEHUH C ITapamMeTpaMH.

IIpoBoauTh McCCienOBaHNs YPaBHEHUNW U CUCTEM YPAaBHEHMM, B TOM YHUCIE C
IpUMEHEHHEM rpauuecKux mpecTaBiIeHni (yCTaHaBIMBATh, UMEET JIU ypaBHEHUE
WIM CUCTEMA YPaBHEHUI PEILICHMS, €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT cinoBecHON (OPMYIMPOBKH 3a7aud K €€ anreOpandeckoit
MOJEIN C IIOMOLIBIO COCTABJICHUS YPAaBHEHUSA WM CHUCTEMBbl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IOJIYYEHHBIN PE3yJIbTaT.

[IprMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH, PEIIATh
JMHENHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOMN 1 X CHCTEMBI, 1aBaTh IPaPUIECKYIO
WJUTFOCTPALIIO0 MHOXKECTBA PELLICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



DOyHKIUU

[TornmMaTh W WCMONB30BaTh (DYHKIIMOHAIBHBIC TIOHSITHS M SI3BIK (TEPMHUHBI,
CUMBOJIMYECKUE OOO3HAYCHWs), OMPEACIITh 3HAUYCHHE (YHKIMH IO 3HAYCHHIO
aprymeHTa, OrpeeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crtpouts rpaduku PyHKIUH , OMUCHIBATH CBOMCTBA YUCIOBOM (QYHKIIUHU IO €€

rpaduky.

K koHIly 00yuyeHus B 9 ki1acce 00y4aromuics MOJIy4UT CIETYIOIINE TPEIMETHBIE
pe3yibTaThl:

Yucsia ¥ BbIYMCICHUS

CBOOOIHO ONEpPUPOBATH NOHATUSMU: KOPEHb N-l CTENEHHW, CTENEHb C
pallMOHAJIBHBIM II0KAa3aTelIeM, HAaXOAWUTh KOPEHb N-U CTENEHU, CTEHEHb C
palMOHAJIbHBIM [IOKA3aTeJeM, HCIONb3ysl NpPU HEOOXOJUMOCTU KaJbKYJISATOD,
IIPUMEHSTH CBOMCTBA KOPHS N- CTENEHHU, CTETIEHU C PALIMOHAIIBHBIM MOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JAEHCTBUTENBHBIX YHCEN NPU PELICHHUU
3a/1a4, MPOBEACHNUH PACCYKIECHNUN U TOKA3aTEIbCTB.

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

AJsiredOpanvyecKue BbIPpAKEHUA

CB0OOHO ONEepUpPOBaThH MOHATUEM KBAJPATHOTO TPEXUWICHA, HAXOAUTh KOPHU
KBaJIpaTHOI'O TPEXUJICHA.

PacknanpiBaTh KBaJIpaTHBINA TPEXWICH HA JIMHEWUHBIC MHOXKUTEH.

YpaBHeHHS U HEPABEHCTBA

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

Pemrats HECIOKHBIE KBapaTHBIE YPABHEHUS C ITAPAMETPOM.

Pemare nuHeEVHbIE HEPAaBEHCTBA, KBAJpaTHHIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJOB, M300pakaTh pEIICHHE HEPABEHCTB HA YMCIOBOM MpPSMOH,
3aIUCHIBATh PELIEHUE C IIOMOIIBI0 CUMBOJIOB.

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

PeraTe HECIOKHBIE CUCTEMBI HEJIMHEMHBIX YPABHEHUH C [TApAMETPOM.

[TpuMeHsATh METO/bl PABHOCWIIBHBIX MPeoOpa3oBaHMil, 3aMEHbI IEPEMEHHOM,
rpaduaeckoro MeTo/ia Py pelieHUU YpaBHEHHM 3-11 U 4-i cTeneHel.

Pemlatb  cucTémMBl  JIMHEHWHBIX  HEPABEHCTB, CUCTEMBl HEPABEHCTB,
BKJIIOYAIOLME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CHUCTEMbI
HEPaBEHCTB HA YMCJIOBOM IIPSIMOM, 3alIMCBHIBATh PEIICHNE C IOMOIIBIO CHMBOJIOB.

Pemare ypaBHEHHMS, HEPABEHCTBA M HX CHUCTEMBI, B TOM 4YHUCIE C
OTPaHWYECHUSIMU, HAIIPUMEP, B LIEIIbIX YNCIIAX.



[IpoBOOUTE MCCIIENOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM YHCIIE C
IpPUMEHEHHEM rpauuecKux MpeICTaBiIeHN (YCTaHaBIMBATh, UMEET JIU YPaBHEHHE
WIM CHCTEMA YPaBHEHUI PEIICHMS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

Pemarp TekcTOBBIE 3aauM  aJreOpauvyeckuM CHOCOOOM € MOMOIIBIO
COCTABJICHHsI YPAaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI ISl COCTABIICHHUS
MaTeMaTHYECKOW MOJEIM pPEaJbHOM CUTyalMH WIM NPUKIAJHOM 3aJadu,
WHTEPIPETUPOBATH NIOJyYECHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOrPECCHU

CBOOOJHO oOmepupoBaTh MOHATUSAMU: 3aBUCUMOCTb, (YHKUUSA, Tpapuk
GyHKUMH, TpsMas MOPONOPLHOHATIBHOCTb, JIMHEWHas (QyHKUMs, oOpaTHas
MPONOPLUHUOHATIBHOCTD, Mapadosa, runep0osia, KyCouHo-3aAaHHas PyHKIUs.

Hccnenosats pyHKuuIo 1o €€ rpaduky, yCTaHABIMBATh CBOMCTBA (DYHKLIMIA:
001acTh OMNpENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (PYHKIUH, MPOMEKYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKM BO3pacTaHusd M yObIBaHWS, YETHOCTh U
HEYETHOCTh, HAMOOJIbIIIEE U HAUMEHBIIEE 3HAYEHUSI, ACUMIITOTHI.

Pacnio3naBaTh KBajpaTUyHyr0 (QYHKIHIO 110 (opmyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUIUKU, TEOMETPUH.

Omnpenensts nojiokeHue rpapuka KBagpaTuyHONH GyHKIIUU B 3aBUCUMOCTH OT
e€ ko PpULIHEHTOB.

Crpouth rpaduk KBagpaTMUYHOHM  (YHKUMH, ONKUCHIBATH  CBOWCTBA
KBaJPaTUYHON QPYHKIIMHU TI0 €€ rpaduKy.

Hcrnonb30oBaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU JIJI PEIICHHS 3a/1a4.

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

WnmrocTpupoBaTh ¢ MOMOMIBIO TpaduKa peaabHyI0 3aBUCUMOCTbD U MPOLIECC
0 X XapaKTEPUCTHUKaM.

ApupmMernyeckass ¥ reoMeTPUYECKas MPOrpPeccuu

CB00OOIHO ONEPUPOBATH MOHATUAMMU: OCIEIOBATENBHOCTD, apupMeTUIECKas
U T€OMETPUYECKasi TPOTrPECCHH.

3ajaBaTh MOCJENOBATEIBHOCTH pPAa3HBIMU CIIOCOOAMH: OINMKMCATENIbHBIM,
TaOJIMYHBIM, C TIOMOIIBIO0 (POPMYIIBI N-TO WIEHA, PEKYPPEHTHBIM.

BbINONMHATE  BBIUMCIACHHS C  UCHOJB30BaHUEM (GopMyln N-ro 4jieHa
apru(PpMETUYECKON U reOMETPUUECKON MPOTrPeCCUil, CyYMMbI MEPBBIX N YJICHOB.

N300paxaTh WIEHbl IOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPAWHATHOU
IJIOCKOCTH.

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



Pacrio3naBaTh W MPUBOAUTH TIPUMEPHI KOHEYHBIX H  OCCKOHEYHBIX
MOCIIEZIOBATEIBHOCTEH,  OTPAaHMYEHHBIX  MOCIEIOBATEIbHOCTEH, MOHOTOHHO
BO3pacTarolux (yObIBaIONIUX ) MOCIEI0BATEIbHOCTEH.

ViMeTh mpecTaBIeHrnEe O CXOUMOCTH TTOCIIEA0BATEILHOCTH, YMETh HAXOIUTh
CyMMy 0E€CKOHEYHO yOBIBAIOIICH I€OMETPHUECKOMN MPOTPECCHH.

[TpumMeHsATh METOT MaTEeMAaTHYECKOW UHTYKIIUU TIPU PEIICHUH 3a]1a4.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsunuyecTBO 4acos DJIeKTPOHHbBIE
HaumeHnoBaume pa3aesioB U TeM nudpoBbIe
Ne n/m P Kontpoabnbie IIpakTHueckue (mupp )
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl

YUCJIA U BBIUUCJEHUAL.

1 Cl I 11 1 https://myschool.edu.ru/
PanmonansHbIe ynciia (IOBTOPEHNUE)

2 ©YHKIIH. KoopmuHatsl n 17 1 https://myschool.edu.ru/
rpaduku. OyHKIIH
AJIT .

3 EBPAMAECKUE BbIPAKEHNS 7 https://myschool.edu.ru/
BripakeHus ¢ nepeMeHHBIMH
YPABHEHUS 1 CUCTEMBI

4 o 10 1 https://myschool.edu.ru/
YPABHEHMWMU. JIunelinbie ypaBHEHHUs : Y s
YUCJIA U BbIU .

5 CI CJIEHIL. Crenens ¢ 6 https://myschool.edu.ru/
HaATYypaJIbHBIM IIOKa3aTEIIEM
AJITEBPANYECKUE BBIPAKEHN .

6 ¢ 23 1 https://myschool.edu.ru/
MHuoro4ieHsl
AJITEBPANYECKUE BBIPAYXKEHN .

7 a1 c . 14 1 https://myschool.edu.ru/
DopMyJIbl COKPAIIEHHOTO YMHOXKEHUS
UNCJIA U BBIUNCJIEHUS. IenumocTs 10 https://myschool.edu.ru/
OYHKUUWU. JIuneiinas pyHKIus 16 1 https://myschool.edu.ru/
YPABHEHUS 1 CUCTEMBI

10 VPABHEHUM. CrcTeMbl THHENHBIX 14 1 https://myschool.edu.ru/
YpaBHEHUU
I1

11 OBTOpeHHe, 060dmenHC, 8 1 https://myschool.edu.ru/

CHCTeMaTHu3alus 3HaHuH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



8 KUIACC

KoanyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne i/m P Kourposbnbie IIpakTHyeckue (uubp )
NMpoOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchl
PABHEHUS 1 HEPABEHCTBA.

1 Y ¢ 20 1 https://myschool.edu.ru/
HepasencrBa

5 UNCJIA U BBIYMCJIEHUA. KBanpatHblii 17 1 https://myschool.edu.ru/
KOPCHB

3 YPABHEHIA M HEPABEHCTBA. 17 1 https://myschool.edu.ru/
KBanpatHsie ypaBHeHUs
AJITEBPAMYECKUE BBIPAXKEHN .

4 1 ¢ 17 1 https://myschool.edu.ru/
JpoOHO-paliOHAIEHBIC BRIPAKEHUS

PABHE .

5 Y HIWA 1 HEPABEHCTBA 19 1 https://myschool.edu.ru/
JIpoOHO-palnoHaNbHble YpaBHEHUS

6 OYHKIHWU 15 1 https://myschool.edu.ru/
AJITEBPAMYECKUE BBIPAXKEHNM .

7 1 ¢ 14 https://myschool.edu.ru/
CreneHu

8 UNCJIA U BBIYUCJIEHMA. [lenumocTh 7 1 https://myschool.edu.ru/
IT

9 OBTOPCHHE, 0606meHIiIe’ 10 1 https://myschool.edu.ru/
cucreMarui3anuvs 3HaHUU

OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 136 8 0




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Konrpoabnbsie IIpakrnyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 OYHKINNU 25 1 https://myschool.edu.ru/
2 YPABHEHIA 1 HEPABEHCTBA. 15 1 https://myschool.edu.ru/
KBanpartHbie HepaBeHCTBa
PABHEHNWA 1 HEPABEHCTBA.
3 Y ¢ 25 1 https://myschool.edu.ru/
YpaBHEeHUsI, HEPABEHCTBA U UX CUCTEMBI
UNCJIOBBIE ITOCJIENOBATEJIBHOCTHU
https:// hool.edu.
4 1 [IPOCPECCHI 25 1 ps://myschool.edu.ru/
AJITEBPAMYECKHWE BbIPAXKEHU .
5 ¢ 12 1 https://myschool.edu.ru/
CrteneHb ¢ pallMOHAJILHBIM TTOKa3aTesieM
5 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3AIIUS 34 1 https://myschool.edu.ru/
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 6 0




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anre6pa. 7 kiacc: yue0. aist o01ieodpa3oBart. opraHu3aluii: yriyos. ypoBeHb /
[FO.H. MakapsiueB, H.I'. Munatok, K.1. Hemikos, U.E. ®eoktuctoB]. — M.:
[Ipocsemenue.

Anrebpa. 8 kiacc: yue0. 1y o01ieodpa3oBaT. opraHu3alyii: yriryos. ypoBeHb /
[FO.H. MakapsiueB, H.I'. Munnatok, K.1. Hemkos, U.E. ®eoktructoB]. — M.:
[Ipocsemenue.

Anrebpa. 9 knacc: yue0. 1y o01ieodpa3oBaT. opraHu3aliyii: yriryoja. YpoBeHb /
[FO.H. MakapsiueB, H.I'. Munnatok, K.1. Hemkos, U.E. ®eoktructoB]. — M.:

[IpocBenienue

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Anrebpa. MeTonnueckrue peKoMeHaaIuu. 7 Kiacce : yued. mocooue s
obmeo6pazoBar. opranuzanuii / 1. E. deoktucros. — M.: IIpocsemienue.
Anrebpa. MeTonuueckue peKOMEHAAIMu. 8 Kiacc : yuel. mocooue ais
obmeo6pazosar. opranuzanuii / 1. E. deoktucros. — M.: IIpocsemienue.
Anrebpa. Metonuueckue pekoMeHaauu. 9 kiacc : yued. mocooue ais

obmreoopazosar. opranuzanuii / 1. E. ®eoktucros. — M.: [IpocsenieHue.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

®I'MC "Mos mikona" https://myschool.edu.ru/
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