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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHuUs: OHA 00ECIeYMBAET U3YUCHHUE IPYTUX TUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHMTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanueckux abCTpakiuii, crmoco0e OTpaKeHHs MAaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIM MATEMaTUYECKOTO
MOJE/IIMPOBAaHUS B HAYYHOM [IO3HAHMM M B TMPAKTHUKE CIOCOOCTBYET
(OpMHPOBAaHNIO HAYYHOTO MHUPOBO33PEHUSI U KAUE€CTB MBILUIEHUS, HEOOXOIUMBIX
JUIs ajanTaldd B COBPEMEHHOM IudpoBoM obmectBe. M3yduenue anredpsl
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBAaTh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JEUCTBUS, BBIBOIBI, (HOPMYIUPOBATH
yTBepkieHuss. OCcBOoeHHE Kypca anreOpbl 0O0ECHedMBAET Pa3BUTHE JIOTHYECKOIO
MBILUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenune anrebpe MpearnojgaracT 3HAYUTENBHBIM OOBEM CaMOCTOSTEILHOMN
NEATEIbHOCTH O0YyYalolUXCs, MO3TOMY CaMOCTOATENBHOE pEIICHUE 3aaad
00y4aroLUMUCS SBJSIETCS pealin3aluen AesiTeIbHOCTHOTO MPUHIUIA O0yYEeHHUS.

B ctpykrype mnporpammsl y4eOHOro Kypca «Amnrebpa» yriyO0iaéHHOTO
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOJAMYECKUE JIMHUU:
«Uucna # BBIUKCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkium». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJIEHCTBYsI C
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyarolUMCs MNPUXOIUTCS
JIOTUYECKU PACCYKJATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3n
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBJICHHbIE BO BCEX OCHOBHBIX pa3leiax MaTeMaTUYeCKOro
oOpa3oBaHMsi W  CIOCOOCTBYIOIIME  OBJIAJEHHIO  OOYYaIOIIMMHUCA  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4eCKOro s3blka. CopepKaTeabHOM W CTPYKTYpHOU
OCOOEHHOCTBIO Y4eOHOro Kypca «AJredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conmepxxanne mnuHMA «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM JJIst
JANbHENIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTHYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaK)Ke MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX JIJIsl IOBCEIHEBHOM
’KU3HU. Pa3BuTHE MOHATUS O YMCIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHMs
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUI O JEHCTBUTEIBHOM 4YHUCJE. 3aBEpIICHHE OCBOEHUS YHCIOBOMU
JMHUHA OTHECEHO K CpeHeMY 0011eMy 00pa30BaHUIO.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXXHBIX MPEMETOB U OKpYy:Karolel pearbHocTH. Ha ypoBHE OCHOBHOTO 00IIETO
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaXEHUN. Anredpa JAEMOHCTpUPYET 3HAUEHHE MAaTEMaTHKH KakK s3bIKa s
INOCTPOEHUS MaTeMaTHYECKUX MOJENEH, ONMUCaHUs TPOLECCOB U  SBJICHUMN
peanbHOro Mupa. B 3amaun oOyueHus anreOpe BXOIAT TaKXkKe JalbHEWIIee
pa3BUTHE AJITOPUTMHUYECKOTO MBILIUICHUS, HEOOXOIMMOIO, B YaCTHOCTH, MJIA
OCBOCHMSI Kypca HMHPOPMATUKH, M OBJIAJIEHUE HABBIKAMH JIETYKTUBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KeHUs, CIOCOOHOCTENW K MaTeMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne martepuana crocoOCTBYeT pPa3BUTHIO Y OO0y4arouuxcs
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, Ipa)UuyecKkoro, BHOCUT BKJIaJd B (HOPMUPOBAHHE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

Yriny6néHubii KypcC anreopsl XapakTepu3yeTcs U3YYEHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO ammapara M CBA3aHHBIX C HHUM METOJOB
pemieHus: 3amgad. Aunredpa SBISETCS A3BIKOM JJIi  ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MaTe€MaTH4eCcKOro MojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTUYECKUX YMO3AKIIOUEHHN U MPUHATHIE B airedpe
OpaBWia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAaIJISIIHO PAaCKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHHUM W ydaT UX
npuMeHeHuto. TeM cambpiM anrebpa 3aHUMAeT OJHO M3 BEOYIIUX MECT B
GbopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YyUYarOIIUXCSl.

CornacHo yueOHOMy MaHy B 7-9 kjaccax wu3ydaeTcsi Y4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKkue BBIPAKEHUS», «YPAaBHEHUS U
HEPAaBEHCTBA», « DYHKIIMW.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B Hezeno), B 9
Kkiacce — 136 yacoB (4 4aca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

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

CreneHp C HaTypaJbHbIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YHCIA B
JECSITUYHOW MO3ULIMOHHON CUCTEME CUHUCIICHUS.

Pemenue TeKCTOBBIX 3a/1a4u apupMeTHYecKuM crocoOoM. Pernenue 3agau us3
peabHOM MPaKTUKU Ha YacTH, HA IpoOU, HA MPOIEHTHI, MPUMEHEHHE OTHOIIECHUN
U TPOMOPIUN MpU pEelIeHUH 3a/ad, pEIIeHHe 3ajad Ha JIBIKEHHE, padoTy,
MOKYMKH, HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie u cocraBHble uucia. UYETHble M HEYETHbIE uwncna. lIpusHakm
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.

HauGonpimuii o0mumii 1enuTens 1 HauMeHblee o01iee KpaTHOE JIBYX YHCEN.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTaTKaAMHU.

AuredpanvyecKue BbIPpAKEHUA

BripakeHre ¢ NEpeMEHHBIMUA. 3HAUYEHUE BBIPAKECHHUS C MEPEMEHHBIMM.
[IpencraBieHue 3aBUCUMOCTH MEXAY BeTMUYMHAMU B BUJIE (DOPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

Muorounensl. MHorousieH craHaapTHOro Bujaa. CTeneHb MHOTIO4YICHA.
CrnoxeHue, BbIYMTAHUE, YMHOXKEHHE U JesieHre MHoroudieHoB. [IpeoOpas3oBanue
LIEJIOTO BBIpaXKeHUs B MHOTOUWIEH. KOpHM MHOrO4JIEHa.

@opMyIibl COKPAIEHHOTO YMHOXKEHHUS: KBAaJpaT CYMMbI U KBaJIpaT PasHOCTU
JBYX BBIpAKEHUH, KyO0 CyMMBI U KyO pa3sHOCTH JBYX BBIpaXEHHH, Pa3HOCTH
KBaJIpaTOB JIByX BBIPAXEHUM, TMPOU3BEACHUE PA3ZHOCTU U CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHIA.

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

YpaBHeHMS U HEpaBeHCTBA

VYpaBHenue ¢ ogHoi nepeMmenHoil. Kopenb ypaBHeHusa. CBONCTBA ypaBHEHUI
C OJHOM TIEpEMEHHOW. PaBHOCWJIBHOCTL ypaBHEHMH. YPaBHEHHUE Kak
MaTeMaTH4YECKasi MOJAEIb PEAIbBHOW CUTYallNH.



JIuneliHOE ypaBHEHME C OIHOM INEPEMEHHOU. YHCIIO KOPHEN JIMHEMHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWMHBIX YpPAaBHEHUMU.
JInneliHOE ypaBHEHME, COEpKaLIEE 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. PellieHne cucTteM JIMHEHMHBIX YpaBHEHHU € ABYMsI IIEPEMEHHBIMU
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 IIPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKoCcTH. [IpuMepsl rpadukoB, 3agaHHbIX (opMynaMu. YreHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIMs Kak MareMmaTudeckas MoOJeNb peajabHoro mpouecca. OO0nacTh
ompejienieHuss U obnacte 3HaueHW ¢GyHkuuu. CrocoObl 3amaHus (QyHKIUU.
I'padux dbynkuuu. [oHATHS MakCUMyMa ¥ MUHUMYMa, BO3PACTaHUS U YOBIBAaHUS
Ha IPUMEPaX peasibHbIX 3aBUCUMOCTEH.

JIuneiinas Qynkus, e€ cpoictBa. I'paduk nunelHoil ¢ynkuuu. ['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
yucel.

IIpencraBiennss O pacIIMPEHUSAX YMCIOBBIX MHOXKECTB. MHOXKecTBa
HAaTypaJbHBIX, LEIbIX, PALHOHAIBHBIX, JEUCTBUTENBHBIX uHcel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

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.



CrnoxxeHre, BBIYUTAHWE, YMHOXXEHHE U JEJICHHE anreOpandeckux ApoOei.
Brienenue 1enoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXeCTBEHHBIE npeoOpa3zoBaHuUs
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTnyeckue  KBajJpaTHble KOpHH. ToXkaecTBeHHbIE MpeoOpazoBaHUS
BBIPKEHU, COIEpkKAIMX apU(PMETUUECKUE KBAPATHBIE KOPHH.

Cremenb C 1enbIM MOKazaTenemM U e€ cBoicTBa. IIpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTECTICHHU.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @DopMyrna KOpHEW KBAJPAaTHOTO YpPABHEHMS.
KonnuecTBO neNCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHeHMs. Teopema Buera.
VYpaBHeHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsIM. KBasipaTHOE ypaBHEHHE C mapaMeTpoM. PellieHne TeKCTOBBIX 33/1a4 €
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-pannoHanbHble  ypaBHEHHs. PelieHue  apoOHO-pallMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIis ypaBHEHHM ¢ IByMs TIEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nepemennoi. Ctporue u HecTporue HepaBeHcTBa. CloKeHue
U YMHOXEHHME YHUCIOBBIX HEpaBeHCTB. OILIEHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

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

JIuHeliHOE HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OHOU NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM MNEPEMEHHOM. PemeHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIMHA

OO6usacTb onpeeneHusi 1 MHOXKECTBO 3HaueHui ¢pyHkunu. CrocoObl 3a1aHus
bynkuunid. ['paduk dynkunn. Urenue cBoiicTB ¢pyHkumu no e€ rpaduxy. [Ipumepsr
rpadukoB GYHKIHMA, OTPAKAIOMINUX PEeATbHBIE MPOIECCHI.

Jluneinas Qynkrusa. DyYHKIUU, OMHUCHIBAIOIIME TPIMYIO U OOpaTHYIO
MPONOPIMOHANIbHBIE 3aBUCUMOCTHU, UX TPapUKH.

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



Kopenp nN-i1 cremenn u ero cBoicTBa. CTeneHb ¢ panyMOHAIbHBIM
IIOKAa3aTelIeM 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 JIUHENHBIE MHOKHUTEIH.

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 ypaBHEHHM ¢ IBYMs IIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pelIeHns CUCTEMbI HEIMHEWHBIX YPAaBHEHUM C ABYMs IepeMeHHbIMU. Cucrema
JBYX HEJIMHEVHBIX YPABHEHUU C JBYMs NEPEMEHHBIMH KAK MOJIEIb PEATBHOU
CUTYyaLUU.

HucnoBble HepaBeHCTBA. PenieHne JTMHENHBIX HEpaBEHCTB. J[OKa3aTenbCTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEPAaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpPBajOB. MeToa MHTEpBaJOB
JUISl palliOHAIbHBIX HEpaBeHCTB. [Ipocrenine HepaBeHCTBA C MAPAMETPOM.

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

HepaBeHCTBO ¢ ABymMs IepeMEHHBIMH. PemieHne HepaBeHCTBA € JBYMs
nepemMeHHbIMU. CHCTEMBbl HEpPAaBEHCTB C JBYMsl IMEpEMEHHbIMU. ['paduyeckuit
METOJ| PELIEHUS CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DyHKIUU

Oyuknus.  CpoiictBa  (QyHKUMI:  Hyad  (QYHKIUH,  [OPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, TIPOMEKYTKHA BO3pACTaHMs M yObIBaHUSA (PYHKIUH,
4YETHBIC U HEYETHBIE (DYHKIIMK, HAUOOJIbIlIee U HAUMEHbIIIEE 3HaUYEHUS (PYHKIUU.

KBagpatnunas ¢ynknouss u  e€ cBoicTBa. Mcmonb3oBaHME CBOWMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienus  3amad.  [loctpoenme  rpaduka
kBaapatnyHol ¢yHkumu. Ilonokenue rpaduka KBaapaTUUHOW (PYHKUUKA B
3aBUCUMOCTH OT €& ko3 uunenTos. I'paduxu pynkimii y =ax2,y = a(x — m)?uy
= a(x — m)? +n. Ioctpoenue rpadpukoB QYHKIHI C MOMOIIBIO IIPEOOPA3OBAHMIA.

JHpob6no-nuneitnas ¢pyukius. MccnenoBanue GyHKIIHIA.

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

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOTPECCHU



[Tonsitne umCIOBOM mTocHenoBaTeIbHOCTH. KOHEUHbIE M OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IMOCJIEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacraromas  (yObIBaromiasi)  moclieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ MOMOIIBI0 (HOPMYIBI N-TO
YJIeHa, PEKyPPEHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccud. (CBOHCTBa YJICHOB
apudmeTnyeckoii W TeoMeTpuueckod mporpeccuil. Popmynbl N-TO  WieHa
apu(pMeTHYeCKOl U reomMeTpuyeckor mnporpeccuid. @opmysbl CyMMbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM mporpeccuil. 3aiauu Ha MPOIEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

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

Meron matematuueckon nHaykuuu. [Ipocreimme npumepsl.



IIJIAHUPYEMBIE PE3VJIbTATBI OCBOEHMS ITPOTPAMMBI YUEBHOI'O KYPCA «AJITEBPA» HA YIJIVBJIIEHHOM
YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJabTAThl OCBOCHUS MMPOrPaMMbI IO MATEMAaTUKE XapaKTEPU3YIOTCS B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

MPOSIBJICHUEM MHTEpEca K MPOILUIOMY M HACTOSIIIEMY POCCUMCKON MAaT€MAaTUKHU, [IECHHOCTHBIM OTHOIIEHUEM K JOCTHKECHUSIM
POCCHICKMX MAaTEMATUKOB M POCCHMCKOM MATEMATUYECKOM IMIKOJbI, K UCIOJB30BAHUIO 3TUX JIOCTHXKEHUW B JPYTHX HAYKax U
MPUKIAAHBIX cepax;

2) rpamJIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBITMOJIHCHHIO OOSI3aHHOCTEH I'pakJIaHWMHA M peajii3alldyd €ro IpaB, MPEACTaBICHUEM O MaTeMaTHYECKUX
OCHOBax (PYHKIIMOHUPOBAHMS PA3JIMUHBIX CTPYKTYp, SBJICHUH, MNPOLEAYp TPakKJaHCKOTO oOliecTBa (Hampumep, BBIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO dTUUECKUX MPOOJIeM, CBSI3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUN HAYKH,
OCO3HAHHUEM BaYKHOCTU MOPATbHO-3TUYECKUX MPUHIIUIIOB B ACSTEILHOCTH YUEHOTO;

3) TPy10BOr0 BOCTIUTAHUSA:

YCTAaHOBKOM Ha AKTHBHOE yYaCTHE B PEIICHUU MNPaKTUYECKUX 3a7ady MaTeMaTH4YeCKOW HaIpaBJICHHOCTH, OCO3HAHUEM
BAXXHOCTH MaTEMaTUYECKOTO 00pa30BaHMsI HA MPOTSHKEHUM BCEM KU3HU ISl YCHEITHOW MpodecCHoHaNbHON AESTEILHOCTH U
pa3BUTUEM HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U TMOCTPOCHHEM WHAMBUIAYAJIBHOW TpaeKTOopuu OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JTMYHBIX HHTEPECOB U OOIICCTBEHHBIX IMOTPEOHOCTEH;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

CITOCOOHOCTBIO K DMOITMOHAIBHOMY MW O3CTETHYCCKOMY BOCHPHSATHIO MAaTeMaTHYeCKUX OOBEKTOB, 3ajay, pelIeHUH,
paccyXaeHuN, YMEHUIO BUJIETh MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTEH HAYYHOTO MMO3HAHMSL:

OpUEHTAllUe B JEATEIHLHOCTH HA COBPEMEHHYIO CHCTEMY HAY4YHBIX MPEJCTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS YEJIOBEKAa, MPHUPOABI U OOIIECTBA, MOHUMAHUEM MAaTeMAaTHYEeCKOW HAyKH Kak c(epbl 4elOBEUeCKOW NeATeTbHOCTH,



ATaroB €€ pa3BUTHS W 3HAYMMOCTH JUIS PA3BUTHS IUBWIM3AIlMU, OBJAJEHUEM S3bIKOM MaTEMAaTHMKU U MaTeMaTU4eCKOM
KYJbTYpPOU Kak CpeICTBOM MO3HAHUS MUPA, OBJIaJICHUEM HABBIKAMH HCCIIEI0BATEIBCKON JEATEIbHOCTH;

6) pusnueckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJILTYPbI 310POBbS M IMOIMOHAJIBLHOTO 0JIATOMOJIYyYHS:

TOTOBHOCTBIO TIPUMEHATh MaTeMaTHYECKUE 3HAHWUS B HMHTEpPECaX CBOErO 3J0POBbs, BEACHHUS 3JI0POBOTO oOpasa >KU3HU
(3mopoBoe  TmUTaHHWE, COAJIAHCHUPOBAHHBIM  PEXKUM  3aHATHH W OTAbIXa, peryispHas (Qusnueckas aKTUBHOCTH),
c(hOpMHUPOBAHHOCTHIO HaBBIKA pe(IIeKCHH, MPU3HAHNEM CBOETO IIpaBa Ha OMTMOKY M TAKOTO JKE MpaBa IPYroro 4eI0BeKa;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

OpHUEHTalMel Ha TPUMEHEHUE MaTEeMaTUYECKUX 3HAHUM ISl pelIeHus 3a7a4 B 00JIaCTU COXPAaHHOCTHU OKPYKAIOIIEeH Cpeapl,
IJITAHUPOBAHMS TIOCTYNKOB W OIGHKH WX BO3MOXKHBIX IIOCJIEACTBUU JJII OKPY)KAIOIIEH Cpebl, OCO3HAaHHEM TI100aIbHOTO
XapakTepa IKOJOTHUECCKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanuu K U3MEHAIOIIUMCH YCIOBUAM COIUAIbHON U MPUPOIHOM CPeAbI:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3
MPAKTHYECKYIO JICATEIbHOCTh, B TOM YHCJIE YMEHHUE YUUTHCS Y APYTUX JIOJICH, MPUOOPETaTh B COBMECTHOM JICITEIIHHOCTH HOBBIC
3HAHMS, HABBIKA M KOMIIETCHIIMY U3 OMbITa APYTHUX;

HEO0OXOUMOCThIO B (JOPMHUPOBAHUHN HOBBIX 3HAHUH, (HOPMYJIUPOBATH UACH, TOHATHS, TUIIOTE3bI 00 0OBEKTAX U SBICHUAIX, B
TOM YHUCJIE paHee HEM3BECTHBIX, 0CO3HABATH AC(PUIIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, MIJIAHUPOBATH CBOE PAa3BUTHUE;

CITOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYallMIO, BOCIPUHHMATh CTPECCOBYIO CHUTYallMI0 KaK BBI3OB, TPeOYyrONIUi
KOHTPMEp, KOPPEKTHUPOBATh INMPHUHUMAEMBbIC PEIICHUS WU JCUCTBUSA, (OpMYJIUpPOBATh M OICHHWBATh PHUCKH M TIOCIICICTBUS,
(hopMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBOEHHUS MPOrpaMMBbl 10 MaTEMAaTHKE HA YPOBHE OCHOBHOTO 00I1IeT0 00pa3oBaHusl y oOydaromerocs 0yayT
chOpMHpPOBaHB MeTalNpeIMeTHbIe Pe3yJbTaThl, XapaKTCPU3YIOIIHUECS OBJIAJCHUEM YHHBEPCAIbHBIMUA IT03HABATCIIBHBIMU
JENUCTBUSAMH, YHUBEPCATHHBIMA KOMMYHUKATUBHBIMU JCHUCTBUSMU U YHUBEPCAIHHBIMU PETYIISITUBHBIMU JICHCTBUSMU.



Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUS
ba3oBble 1ornueckue aAeicTBUs:

BBISIBIIATh W XapaKTEPU30BaTh CYIIECTBCHHBIC NMPU3HAKH MATEMAaTUYECKUX OOBEKTOB, IMOHSATHN, OTHOIICHUH MEXKTY
HNOHATUSAMU, (POPMYIUPOBATH ONPECICHUS MOHATUN, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCU(PUKALIUU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIM3A;

BOCIIPUHUMATh, (HOPMYIUPOBATh M TPEOOPA30BBIBATH CYKICHHS: YTBEPAUTEIBHBIC W OTPHUIATCIbHBIC, €AMHUYHBIC,
YacTHBIE U 00III1E, YCIOBHBIE;

BBISIBIIATh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W TPOTHMBOpeursi B (akTax, MaHHBIX, HAONIOJACHHUSIX U
YTBEPKACHUAX, TPEAJIaraTb KPUTEPUU JJISI BBISIBIICHUS] 3aKOHOMEPHOCTEN U TPOTHUBOPEUHIA;

JIeJaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIOUEHUH 10
aHaJIOTUH;

pa3ouparh J0Ka3aTEIbCTBA MAaTEMaTHUYECKUX YTBEPXKACHUHN (MpsMble U OT MPOTUBHOTO), MPOBOJUTH CAMOCTOSATEIIHHO
JI0Ka3aTeNIbCTBA MAaTeMAaTHUECKUX (DAKTOB, BHICTPAWBATH APTYMEHTAIIUIO, MPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, TPUMEHSIThH
METO/I MaTeMaTHUYeCKON UHTYKIIUHU, 0OOCHOBBIBATH COOCTBEHHBIE PACCY>KICHUS;

BBIOMpATh CMoco0 pelieHus y4eOHOW 3azauu (CpaBHMBATh HECKOJIBKO BApUAHTOB pEIICHUs, BBHIOMpATh Haubosee
MOAXOAIINNA ¢ Y4ETOM CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPHUER).

Ba3oBble uccienoBarejbckue 1eMCTBUS:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIIENOBATEIbLCKUM WHCTPYMEHT TMO3HAHUSA, (OPMYyIHpPOBATH BOMPOCHI, (PUKCUPYIOITUE
MIPOTUBOpEYHE, MPOOJIEMY, CaMOCTOSITEIbHO YCTaHABJIUBATh MCKOMOE W JaHHOE, (OpPMHUPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHHUE;

MPOBOAUTH MO CAMOCTOSATEIBHO COCTaBJIEHHOMY IUIaHY JKCIEPUMEHT, UCCJIEAOBaHUE MO YCTAHOBJIECHUIO OCOOEHHOCTEH
MaTeMaTU4YECKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIAY COOOi;

CaMOCTOSTENbHO (POopMyIHUpoBaTh 0O0OOIIECHUS W BBIBOJABI MO pe3yjbTaTaM MPOBEAEHHOTO HAOIIOJCHUS, UCCIEIOBAHMUS,
AKCIIEPUMEHTA, OTICHUBATH JOCTOBEPHOCTh MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJOB M 00O0IICHUH;

IIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIECCA, a TAKKE BBIABUTATH MPEIOIOKEHUS O €T0 Pa3BUTUH B HOBBIX YCIOBUSX.

Pabora ¢ undpopmanmeii:



BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(OPMAITNH, TaHHBIX, HEOOXOAMMBIX JIJIsl pEeIICHUS 3aa4u;

BBIOMPATh, AHAIM3UPOBATH, CHCTEMATH3UPOBaTh W WHTEPIPETHPOBATH HHPOPMAIUIO PA3TUYHBIX BUIOB U (GopM
MIPEICTABIICHHS;

BbIOMpaTh (GOpMy TIpelCTaBiICHHUS WHGOPMAIMN W WJUTIOCTPUPOBATH pEIIaeMble 3aJadyd CXEeMaMH, AuarpaMMaM#, WHON
rpaduKoOi M X KOMOMHAIUSIMU;

OIICHUBATh HAAEKHOCTh HH(POPMAITUHU TIO KPUTEPHUSIM, MTPEIIIOKCHHBIM WU CHOPMYITUPOBAHHBIM CAMOCTOSITEIILHO.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe 1eicTBUSA

BOCIPUHUMATh U (POPMYIHPOBATh CYKIACHHSI B COOTBETCTBUHU C YCIOBUSMHU M LIEJSAMU OOILEHUS, SICHO, TOYHO, TPAMOTHO
BBIPAXKATh CBOIO TOYKY 3pEHHUA B YCTHBIX W NMCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS 1O XOJy PEIICHUs 3aJayd,
KOMMEHTHPOBATH MOJIyYeHHBIA PE3YINIbTAT;

B X0Jle¢ 00CYX/IE€HHUS 3a7aBaTh BONPOCHI MO CYIIECTBY OOCYKIaeMOU TeMbl, IPOOJIEMBI, PEIIaeMON 3aJauu, BBICKA3bIBATh
UJICY, HAIICJICHHbIE HA IOMCK pEIICHHS, COMNOCTAaBISATh CBOM CYXICHHUS C CYXICHUSAMHU OPYTMX YYaCTHUKOB JHAJIOra,
OoOHapyXUBaTh pa3IU4Me U CXOACTBO MO3UIIMIA, B KOPPEKTHON opme GOpMyIUpOBATh Pa3HOTIACHS, CBOM BO3PaXKECHMUS;

MPEACTABISATh PE3YJIbTaThl PEUICHUS 3aJa4M, SKCIEPUMEHTA, UCCIIEI0BAHUS, IPOEKTA, CAMOCTOSATEIBHO BBIOMpPATh opMar
BBICTYIUICHUS C YYETOM 3a/1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPUY;

MOHUMAaTh W WCIOJb30BaTh TNPEUMYIIECTBA KOMAHAHOM ¥ WHIUBUIYATIbHOW pabOThl TMPH PEIICHUH Y4eOHBIX
MaTeMaTUYeCKUX 3aj7a4, MPUHUMATh I11€Jb COBMECTHOW JESTEIbHOCTH, IJIAHUPOBATh OPTaHU3AIMIO COBMECTHOW paboOTHI,
pacnpenesnsaTh BUJIbl padoT, JOrOBapuBaThCs, 00CY AATh MPOLECC U pe3yabTaT padoThl, 0000111aTh MHEHUSI HECKOIBKUX JIHOJEH;

y4acCTBOBaTh B TPYNMOBBIX (popMax paboThl (00CYKIeHUsI, OOMEH MHEHUN, «MO3TOBBIE IITYpPMbD» W WHBIE); BBIIOIHATH
CBOIO 4YacTh padOThl M KOOPAMHHPOBATH CBOM JECUCTBHUS C JPYTUMHU YJ€HAMU KOMAaH]Ibl, OLICHMBATh KauyeCTBO pe3yibTaTa U
KaueCcTBO CBOETO BKJIa/ia B OOIIMI Pe3yIbTaT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YIACTHUKAMHU B3aUMOJICUCTBUSI.

PeryjisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



BBISBIISATH MPOOJIEMBI JJISi PEIIEHUS B JKU3HEHHBIX U Y4EOHBIX CHUTYalMsIX, OPUEHTHPOBATHCA B PA3NUYHBIX IOJXOAAX
NPUHATHA PEIIeHUH (MHIUBUYaTbHOE, TPYIIIOBOE);

CaMOCTOSITENIFHO COCTABJIATH IUJIaH, aIrOPUTM pPELICHUS 3aJaud (WM €ro 4acTh), BHIOMpATh CIOCO0 PELICHUS C y4€TOM
MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBATh BAPHAHTHI PEIICHUI C Y4ETOM
HOBOI HH(pOpMAIHH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJJIEKT:

BJAJIeTh CIIOCOOAMM CaMOIIPOBEPKH, CAaMOKOHTpOJII Hpolecca M pe3ylpTaTa pelleHHs MaTeMaTH4ecKoW 3ajauu,
CaMOMOTHBAIIUH U PEQIICKCHH;

OpEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPHU PELICHUM 33Ja4d, BHOCUTb KOPPEKTUBBI B JESITEIbHOCTh HA
OCHOBE HOBBIX 00CTOSITENIbCTB, HAICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OILICHHMBATh COOTBETCTBHUE pE3yNIbTaTa JEATEIBHOCTH MOCTABICHHON LN M yCIOBHIM, OOBSICHITh MPUUUHBI TOCTHXKEHUS
WJIA HEJOCTHKECHHUSI 11€TTH, HAXOUTh OLINOKY, 1aBaTh OICHKY MPUOOPETEHHOMY OIIBITY;

BbIpaXKaTh SMOILMH NIPU U3yUYEHUU MATEMAaTUYECKUX 0OBEKTOB U (PaKTOB, 1aBaTh SMOLMOHAIIBHYIO OLEHKY pPEUICHUS 3a/1a4u.

HPEIMETHBIE PE3YJIBTATDI

K xoniry oOydenus B 7 kjacce 00y4aronuics MOJYyUYUT CICAYIONMINE NPEIMETHBIC PE3yJIbTAaThI:

Yuciaa v BIYUCICHUA

PanunonansHbie yncna.

[lepexoauTs OT oxHOW (OpMBI 3amucu 4YMcenl K Jpyroil (mpeoOpa3oBhIBaTH JECATUYHYIO JPOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCITUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECITUYHYIO APOOB).

Ncnonb30BaTh NOHATUS MHOXKECTBA HATYpaJbHBIX YUCEJ, MHOXECTBA IETbIX YUCEJI, MHOKECTBA PAIIMOHAIBHBIX YUCEI TPU
pelIeHnH 3aa4, MPOBEJICHUH PACCYKICHUM U I0Ka3aTEbCTB.

[TorumaTh 1 OOBACHATH CMBICT TIO3UITMOHHON 3aMMCH HATYPAIBHOTO YHUCIIA.

CpaBHUBATH U YNOPSAIOYMBATH PAllUOHAJIbHBIC YUCIIA.



BbInonHATh, coueTass YCTHbIE U IHUCbMEHHbIE MNPUEMBI, apU(PMETHUYECKHE MICHCTBUS C PAlUOHAIBHBIMM YHUCIIAMH,
MCIIOJIB30BaTh CBOWCTBA YUCEN U IPABUJIA ACUCTBUM, MPUEMBI PALIMOHAJIBHBIX BEIYUCIICHUN.

BBINONHATE IEUCTBUS CO CTENEHSAMU C HATYPAJIbHBIMU MTOKA3aTENAMH.

HaxonnuTte 3HaY€HUsI YUCIIOBBIX BBIPAKEHUMN, COAEPKAINX PAMOHAIBHBIC YUCIIA U CTEIICHU C HATypaJbHBIM II0KA3aTENEM,
IPUMEHATh pa3HOOOpa3Hble CIOCOObI U MPUEMBI BBIYMCIEHUS, COCTABIISATh U OLIEHUBATh YUCIIOBBIE BBIPAXKEHUS IPHU PELICHUU
MPaKTUYECKUX 3aJ1a4 U 337a4 U3 IPYTrux y4eOHbIX IPEIMETOB.

OKpyTJsTh YKClia C 33JaHHOW TOYHOCTBIO, @ TAKXKE M0 CMBICTY PAKTUYECKON CUTYallMH, BBIIOJHATh IPUKUIAKY U OLEHKY
pe3ynbTaTa BBIYMCIEHUH, OLEHKY 3HAYEHHUI YMCIOBBIX BBIPAKEHUI, B TOM YHCJIE IPU PEIIEHUHU MPAKTUUYECKUX 3a7ad.

Pemarb TekcToBble 3a1auM apu(METUUYECKHM CIIOCOOOM, MCIOJB30BaTh TaOJMIIbI, CXEMBbI, YEPTEXKH, APYTUe CPElCTBa
IIPEICTABIICHUS] TaHHBIX [IPU PELICHNH 3a/1a4.

PemaTte MmpakTHKO-OPUEHTUPOBAHHBIE 3a/1a4d, CBS3aHHBIE C OTHOIICHHEM BEIUYHMH, MPONOPLHUOHAIBHOCTHIO BEJIMYUH,
MPOLICHTAMH, WHTEPIPETHUPOBATH PE3YNbTAThl PEIICHHUS 3a7ad C Y4YETOM OrpaHUYECHHI, CBS3aHHBIX CO CBONCTBaMHU
paccMaTpuBaeMbIX OOBEKTOB.

J1emuMOocCTb.

Jloka3piBaTh U MPUMEHSATH MPU PEIICHUU 3aJ]1a4 NMPU3HAKU JIEIMMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, npuzHaku AEIMMOCTH
CYMMBI U TPOU3BECHUS LEbIX YHCEIL.

PacknanpiBaTh Ha MHOKHUTENIM HATypaJbHbIE YKCTIA.

CB00OOHO ONEepUpPOBATh MOHATUSIMU: YETHOE YUCIIO, HEYETHOE YKCII0, B3AUMHO MPOCTHIE YKCIIA.

HaxoauTs Hanboabmuid oOIIMi AeTUTENb U HaMMEHblIee 001ee KpaTHOE YHCeNl U UCIOIb30BaTh UX MPHU PEIICHUU 3ajad,
MPUMEHSATH aIropuT™M EBKiunza.

OneprpoBaTh NOHATUEM OCTaTKa MO MOIYJII0, IPUMEHSITh CBOMCTBA CPABHEHUM 110 MOYJIIO.

AJire0OpanvecKue BbIPaKeHUs!

BeIpaxkeHus ¢ NepeMEeHHBIMHU.

Hcnonp30Bath anredpandeckyro TEpMUHOIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B MPOLIECCE OCBOCHUS Y4eOHOTO MaTepuaia.

Haxonuthb 3HaueHMs1 OyKBEHHBIX BBIPAKEHUI MTPH 33JaHHBIX 3HAYECHUAX IEPEMEHHBIX.

Hcnonb30BaTh MOHSATUE TOKIECTBA, BBIMOIHATH TOXKAECTBEHHbIE MPE0OpPa30BaHMS BBIPAXKEHUH, T0KA3bIBATh TOXKIECTBA.



MHOro4JIeHsl.

BrimonusaTe mpeoOpa3zoBaHus 1EI0T0 BRIPAXKEHNUS B MHOTOWIEH MPUBEICHUEM MOA00HBIX CIIaraéMbIX, PACKPBITHEM CKOOOK.

BoimonusaTe nelcTBUs (COXKEHUE, BRIYUTAHHE, YMHOXKEHHE) C OAHOWIEHAMH M C MHOTOWICHAMH, MPUMEHITH (POPMYJIbI
COKpaIIEHHOIO YMHOXKEHUS (KBaJpaT U KyO CyMMbI, KBaJpaT U KyO pa3HOCTH, pa3HOCTh KBaJpaToB, CyMMa U pa3HOCTb KyOOB), B
TOM YHCJIE JUIsl YIIPOILLEHUS BBIYMCIICHUM.

OCylIeCcTBIATh PA3JI0KEHHE MHOTOUJICHOB HAa MHOXXHUTEIH C TOMOINBIO BBIHECEHMS 3a CKOOKM OOIIEro MHOXKHTEINS,
IPYNIHUPOBKHU CIAraeMbIX, IPUMEHSS GOPMYIIBI COKPAIIEHHOTO YMHOXKECHUS.

[IpuMeHsATh npeoOpa3oBaHUsI MHOTOWIEHOB JJIs PELICHUS Pa3IWYHbIX 3a/a4 U3 MATEMAaTUKH, CMEXHBIX MPEIMETOB, U3
peanbHOM IIPAKTUKH.

Hcnonb30BaTh CBOICTBA CTENEHEHN ¢ HaTypalbHBIMU MOKA3aTEISAMHU JUIsl IPEOOPA30BAHUS BHIPAKEHUH.

YpaBHeHMs U HEPABEHCTBA

Pemars 5MHENHBIE ypaBHEHHS C OJHOM IIEPEMEHHOW, INMPUMEHSSA NPaBWIa IIEPEXoJa OT HMCXOJHOTO YpPAaBHEHHS K
paBHOCWIBHOMY eMy. IIpoBepsTh, ABIsETCA JIM YUCIIO KOPHEM YPaBHEHUS.

[TonGupath mpUMepsI Map YUCe, SBIAIOIUXCS PEIICHUEM JTUHEHHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOM IUIOCKOCTU TpauK JMHEHMHOrO ypaBHEHUS C JIByMsl IEPEMEHHBIMH, MOJIB3YSACh TpaduKOM,
MIPUBOJUTH IPUMEPHI PELIEHUS YPABHEHMUS.

PewaTe cucTteMbl IByX JIMHEHHBIX YPaBHEHUI C ABYMs IEPEMEHHBIMU, B TOM YHCIIE FPAPUUECKHU.

CocTaBisATh U pelaTh JUHEHHOE YPABHEHHUE UM CUCTEMY JIMHEHWHBIX YPABHEHUH IO YCIOBHIO 33/1a4d, UHTEPIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 3a/]1a4y ITOJIy4YECHHBIN PE3YJIbTaT.

DOyHKIUU

Koopnaunatel u rpaduku.

N300paxaThb Ha KOOPAMHATHOM NMPSMOM TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM KOOpAMHATAM, JIy4d, OTPE3KU, UHTEPBAJIBI,
3aMKChIBAaTh YMCIIOBBIE POMEKYTKHU Ha aNreOpanieckoM si3bIKe.

OtMeyaTh B KOOPAMHATHOM MIOCKOCTH TOYKH I10 33JaHHBIM KOOpJAHUHATaM.

DyHKINH.

Ctpouts rpadvku JIMHEUHBIX QYHKIUH.



OnuceiBaTh ¢ NOMOLIbIO (YHKIUI M3BECTHBIE 3aBUCUMOCTU MEX]Y BEJIMYMHAMH: CKOPOCTb, BPEMS, pacCTOSIHUE, LIEHA,
KOJIMYECTBO, CTOMMOCTh, IPOU3BOIUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apTyMEeHTa.

[Tonumats rpaduueckuii cnocod MmpeacTaBieHUs U aHauu3a WH(OPMaLMU, U3BJIEKAaTh U UHTEPIPETUPOBATh MH(OPMALIUIO
13 rpauKOB PEAIbHBIX MPOLECCOB U 3aBUCUMOCTEH.

Hcnonp3oBaTh cBOICTBAa (PYHKIMHA [JIs1 aHanu3a TpadUKOB peallbHbIX 3aBUCHUMOCTEH (HyIHW (YHKIUH, TPOMEXYTKH
3HAKOIMOCTOSIHCTBA (DYHKIIMM, MPOMEXKYTKHM BO3pacTaHusi U yObIBaHUS (PYHKIHMHM, HauOoOJblllee M HAUMEHbBIIEEe 3HAYCHUS
byHKIUN).

Hcnonp3oBath rpaduky A HMCCIEAOBAaHUS MPOLECCOB M 3aBUCUMOCTEH, MPH PEIICHUH 3aJad U3 JPYruX Y4eOHBIX
IIPEAMETOB U PEaIbHOM KU3HHU.

K xoniry o0y4yeHus B 8 kiiacce oOy4aroniuiicss MoJIy4duT CIASAYIOIMINE MPEAMETHBIE PE3yIbTaThl:

Yucaa 1 BBIYUCTCHUSA

HNppaumnonanpHbie uncna.

[ToHnMaTh ¥ UCTIOJIB30BATH MPEJICTABICHUS O PACIIMPEHUHN YUCIOBBIX MHOKECTB.

CBOOOHO OMEpHpOBaTh MOHATUAMM: KBAJIPATHBIM KOpPEHb, apU(METHUYECKHI KBaJpaTHbIA KOpPEHb, HPPALMOHAIBLHOE
YHCJIO, HAXOJIUTh, OIICHUBATh KBaJ[paTHbIE KOPHH, MCIOJIB3Ys MPU HEOOXOAUMOCTH KaJbKYJISTOP, BBIMIOJHITH IPEOOpa3oBaHuUs
BBIPAKEHUH, COJIEPKAIINX KBAAPATHBIE KOPHH, UCITOJIb3YsI CBOMCTBA KOPHEU.

Hcnonb30BaTh HaydalibHBIE MPEACTABICHUS O MHOXECTBE JICMCTBUTEIBHBIX YHCEN [JI1 CPAaBHEHHWS, OKPYIJCHUS U
BBIYMCIICHUM, N300paXKaTh IEUCTBUTEIbHBIC YUCIIA TOUKAMU Ha KOOPJUHATHOU MPSMOM.

Ncnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEI C MOMOIIBIO JECITUYHBIX poOeit u cteneHel uncia 10, 3anuceiBaTh U
OKPYIJISITh YHACIIOBBIE 3HAUEHUSI PEATIbHBIX BEJIMUYKH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUMU.

JlemuMocCTb.

CB00OOIHO OMEpUPOBATH MOHATHUEM OCTATKa MO MOJYII0, TPUMEHSTh CBOMCTBA CPAaBHEHUMN MO MOJYJIIO, HAXOJUTh OCTATKH
CyMMBbI ¥ IPOU3BEAECHHUS IO JAHHOMY MOJYJIIO.

AJire0panvecKue BbIPaKeHUs!



JpoOGHO-paliMOHaIbHbIE BBIPAXKEHUS.

Haxonuth momycTrMble 3HaYEHUS IEPEMEHHBIX B POOHO-PAMOHATBHBIX BBIPAKEHUSX.

[IpuMeHsITh OCHOBHOE CBOMCTBO PAIIMOHAIIBHOU JIPOOH.

BoinonHaTe mpuBeAeHUe anredpandeckux JpoOeld K oOleMy 3HaMEHATelo, CIO0XKEHHE, YMHOXKEHUE, JIeJIeHHe
anreOpanyeckux apooeit.

BrInonHATH TOXIECTBEHHBIE TPE0OpPa30BaHUSI PALIMOHAIBHBIX BIPAKEHUH.

[IpumensaTs mpeoOpa3oBaHMsl BRIPAKEHUN IS PEIICHUS PA3IMYHBIX 3a7ad U3 MaTEeMaTHUKH, CMEXKHBIX IMPEAMETOB, W3
peanbHOM ITPAKTUKH.

Crenenu.

[IpuMeHATh MOHATHE CTETEHH C IEIbIM IMOKa3aTeIeM, BBIMOJIHATh MPeoOpa30BaHMs BHIPAKEHUM, COJEPKAIUX CTEIICHU C
LIEJIBIM TTOKA3aTEIIEM.

HNppanmonanbHbie BIPaKEHHUS.

Haxonuth n1omycTrMblie 3HaY€HUs IEPEMEHHBIX B BBIPAXKECHUSX, COICPKAIINX apu(MEeTUUECKIE KBaIpaTHbIe KOPHHU.

BrinonHsaTh npeobpa3oBaHusi HPPaMOHATBHBIX BEIPAKEHUM, UCIIOJIb3YsI CBOMCTBA KOPHEH.

YpaBHeHUS U HEPABEHCTBA

Pemate kBagpaTHbie ypaBHEHUS.

Pewmate ApoOHO-paniuoHaIbHbIE YPABHEHHUS.

Pematp nuHENHbBIE ypaBHEHNUS C TapaMETPaMHU, HECJIOKHBIE CUCTEMBI JIMHEWHBIX YPABHEHUN C TapaMETPaMHU.

[IpoBoauTh HcceqO0BaHUS YPABHEHU M CUCTEM yYpaBHEHHM, B TOM YHKCIEe C MPUMEHEHUEM TpauuecKuX MpecTaBIeHUN
(ycTaHaBIMBaTh, UMEET JIU YPABHEHHE WJIM CUCTEMA YPABHEHUI pELIEHUSs, €CJIM UMEET, TO CKOJIKO, U TTPOYEe).

[lepexoauTh OT ciioBeCHON (POPMYIMPOBKH 3a/1auu K €€ anreOpandeckoil MOJIeNu ¢ TOMOILBIO COCTABIICHUS YPaBHEHUS WU
CHUCTEMBI YPABHEHU, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJTYUYECHHBIN PE3yJbTar.

[IprmMeHATP CBOMCTBA YHCIIOBBIX HEPABEHCTB JUISl CPABHEHMS, OLEHKH, pPEIIaTh JIMHEWHBIE HEPABEHCTBA C OJHOU
MEPEMEHHON U UX CUCTEMBI, JaBaTh IPAPUIECKYI0 WILTIOCTPAIIUIO MHOKECTBA PEIICHUI HEPaBEHCTBA, CHCTEMbI HEPABEHCTB.

DyHKUNHA



[ToHuMaTh ¥ KUCHONB30BaTh (PYHKIMOHAIbHbBIE MOHATHS U SI3bIK (TEPMHUHBI, CUMBOJHYECKHE O0O3HAYEHHMsI), ONpPENeNTh
3HaYeHUe (PYHKIIMU [0 3HAUCHUIO apTyMEHTa, ONPEACIATh CBOMCTBA (PyHKIINHU 1O €€ TpaduKy.
Crtpouts rpaduku GyHKIUN , OMUCHIBATH CBOMCTBA YNCIOBOM (PYHKIIHH 1O €€ rpaduky.

K konIty 00y4yenus B 9 kjiacce 00y4yarouuiics MOMYYHUT CIACAYIONINE IPEAMETHbIE PE3yIbTaThI:

Yucia ¥ BIYMCICHUSA

CB0OOOIHO OTEpUPOBATH MOHATUSIMU: KOPEHB N-l CTENEHH, CTENEHb C PallMOHATBFHBIM MOKa3aTeleM, HaXOAUTh KOpeHb N-i
CTENEHHU, CTENIEHb C PallMOHAJIbHBIM IOKA3aTeNIeM, UCIIOJIb3Ys IPU HEOOXOAUMOCTH KaJIbKYJISATOP, IPUMEHATh CBOMCTBA KOPHA N-
1 CTEIIEHU, CTEIICHU C PAllMOHAJIBbHBIM IT0KA3aTEIIEM.

Hcnonp30BaTh IMOHATHE MHOKECTBA JEHUCTBUTENBHBIX YHCEI NPU pPEIICHHH 3a7ad, IPOBEICHHM PpACCYKICHHU U
JIOKa3aTEIbCTB.

CpaBHHMBaTh M yHOPSAAOYMBATH JICHCTBUTENIBHBIE YHCIA, OKPYIJATH JACHCTBUTENBHBIE YHCIA, BBINOJIHATH HPUKUIKY
pe3yibpTara BbIYUCICHUM, OLIEHKY YMCIIOBBIX BBIPAKCHUM.

AJire0panvecKue BbIPAKEHUS

CB00OOAHO ONEepUPOBATH NOHATHUEM KBaIPATHOTO TPEXWICHA, HAXOIUTh KOPHHU KBAaIPATHOIO TPEXUIICHA.

PackianpiBaTh KBaApaTHBIN TPEXUWIEH HA JIMHEHHBIC MHOKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

Pemath nuHeiiHbIE ¥ KBaJpaTHBIC YPaBHEHUS, yPaBHEHUS, CBOJAIINECS K HUM, APOOHO-PAllMOHAIbHbBIE YPABHEHMUS.

Pemrats HECHOKHBIE KBaIpaTHBIE YPABHEHUS C MTAPAMETPOM.

Pemate nuHeliHbIE HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, MCIOJb30BaTh METOJ HHTEPBAJIOB, M300pakaTh pEIICHUE
HEPABEHCTB HA YMCIIOBOM NIPSMOM, 3aIIMChIBATh PEIIEHNUE C IOMOLIBIO CUMBOJIOB.

Pemars cucrembl AByX JIMHEHMHBIX YPABHEHHMM C JBYMs IEPEMEHHBIMU M CUCTEMBI JIBYX YPAaBHEHMM, B KOTOPBIX OIHO
YPaBHEHUE HE SBIIIETCS JIMHEHHBIM.

PemaTe HeCI0KHBIE CUCTEMBI HEJIMHENHBIX YPABHEHUH C ITAPAMETPOM.

[IpuMeHATh MeTOABbl PABHOCHIIBHBIX IMPE0Opa3OBaHUM, 3aMEHbl MEPEMEHHOH, TrpaUyecKoro MeTojJa MNpH pEeUIeHUU
ypaBHEHUH 3-i 1 4-i CTENEHEN.



Pemarb cucTembl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOUAIOLIUE KBaJApPAaTHOE HEPABEHCTBO, M300paKkaTh
pELIEHNE CUCTEMbI HEPABEHCTB HAa YMCIIOBOM MPSIMOM, 3alIUChIBATh PELIEHUE C TTIOMOIIBI0 CUMBOJIOB.

PemaTe ypaBHEHMs, HEPaBEHCTBA U UX CUCTEMBI, B TOM YUCJIE C OTPAHUYEHUSIMU, HAIIPUMEDP, B LIEJIBIX YUCIAX.

[IpoBoaUTH HCCIENOBAaHUS YPAaBHEHUH U CUCTEM YpaBHEHMM, B TOM YHUCIE C NPUMEHEHUEM IpadUuecKux NpeiCcTaBICHUN
(ycTaHaBnMBaTh, UMEET JIM YPaBHEHUE WM CUCTEMA YPABHEHUH PELICHUs], €CJIM UMEET, TO CKOJIBKO, U IpoUee).

Pemats TekcToBbIC 3a1auH anreOpandyeckuM CIocOOOM C TIOMOIIBIO COCTABJICHHS YPAaBHEHHI, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHMs, HEPABEHCTBA U MX CUCTEMBI ISl COCTABJICHUS MAaTEeMaTHYECKOW MOJENN PEAIbHOM CHTyaluu
WJIM TPUKIJIATHOM 3aJ]a4k, HHTEPIPETUPOBATH MOYUEHHBIE PE3YNIbTATHI B 3aIaHHOM KOHTEKCTE.

Yucii0BbIe NMOCTIEA0BATEILHOCTH M IIPOTPECCHHU

CB0OOOHO ONEpUpPOBATh MOHATHIMU: 3aBUCUMOCTh, (DYHKIUS, rpaduk QyHKUINH, IpsiMasi POIOPLHUOHAIBHOCTb, JINHEHHAs
(GyHKLHS, 00paTHas MPONOPUUOHAIBHOCTD, Tapadoa, runepOoia, KyCouHoO-3aAaHHast QPyHKIHUS.

Uccnenosars pyHkiuio o e€ rpaduky, ycTaHaBIMBaTh CBOMCTBA (YHKIIUN: 00JaCTh ONpe/eeH s, MHOXKECTBO 3HAUCHUH,
HyJU (QYHKUIUHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEKYTKH BO3pacTaHUsl U yObIBaHMSI, YETHOCTh U HEUYETHOCTh, HAUOOJIbILIEE
Y HauMEHbIIEE 3HAYEHUSI, AaCUMIITOTBHI.

Pacnio3naBaTh KBaJpaTHUHYIO (PYHKIHIO IO opMyJie, IPUBOIUTH IPUMEPHI KBaAPATUYHBIX (DYHKUUHN U3 peaJbHON KU3HHU,
(bU3UKH, TEOMETPUH.

Onpenenars nonoxeHue rpaduka KBaIpaTUIHOW (PYHKIIMU B 3aBUCUMOCTH OT €€ KO3(PPUIIUEHTOB.

Ctpoutsb rpaduk KBagpaTHIHON (HYHKIIMH, OTTUCHIBATH CBOMCTBA KBAIPAaTUYHOU (PYHKITUH 10 €€ rpaduKy.

Hcrnonp30BaTh CBOMCTBA KBAAPATUYHON (DYHKITUU JJI PEIICHUS 3a/1a4.

Ha npumepe kBaapatuuHoi GyHKIuu crpouts rpaduk Gynkiun y =af(kx + b) + ¢ ¢ momomipio npeoOpa3oBanuii rpadpuka
bynkun y=f(X).

NnnrocTprpoBath ¢ TOMOIIBIO rpadrKa peagbHyI0 3aBUCUMOCTb WIIM MPOLIECC M0 UX XapaAKTEPUCTUKAM.

Apudmernyeckasi U reoMeTpUYECKasA MPOrPecCHu

CB00OHO OMEpHpPOBATh MOHIATUSIMHU: MTOCJIEOBATENLHOCTD, apu(PMETUUECKAsI U TEOMETpUYECKasi IPOTPECCHUH.

3anaBaTh MOCJIEIOBATEIBLHOCTH PAa3HBIMH CIOCOOAMU: OINMUCATEIbHBIM, TaOJIMYHBIM, C MOMOIIBI (POPMYJIBI N-TO YieHA,
PEKYPPEHTHBIM.



BBITIONTHATE BRIYMCIICHHSI C UCTIONB30BaHUEM (GOopMYJT N-TO dieHa apu(PMETHIECKON U TEOMETPHUECKON MPOTPECCH, CyMMBI
MEPBBIX N YJICHOB.

N300pakaTh 4aeHBI TOCIEI0BATEILHOCTH TOYKAMHA Ha KOOPIUHATHOMN TIOCKOCTH.

Pemarp 3amaum, cBsI3aHHBICE C YWCIOBBIMHU TOCIEIOBATEIBHOCTSMH, B TOM YHCIE 3aJadyd W3 pEaTbHOH KU3HU (C
MCTIOJIb30BaHUEM KAIBKYJIATOPA, MU(PPOBBIX TEXHOJIOTUN).

Pacmo3HaBaTh W TPUBOAWTH TNPUMEPHI KOHEUHBIX W  OECKOHEUHBIX  IIOCJIEIOBATEIBLHOCTEH, OTPaHWYEHHBIX
MOCJEA0BATEILHOCTEN, MOHOTOHHO BO3pacTaloMIMX (yOBIBAOIIMX ) TOCIEA0BATEILHOCTEH.

NMeTp mpencraBieHHEe O CXOAMMOCTH TIOCIEIOBATEIBHOCTA, YMETh HAaXOAUTh CyMMYy OECKOHEYHO YObIBaromen
reOMETPUUYECKOIN MPOTrPECCHH.

[IpuMeHATh METO MaTEeMaTUUE€CKOW MHIYKIIUU MPU PEIICHUH 3a]1ay.



TemaTHueckoe MIIAHMPOBaHUE MO ajredpe 7 Kiaacc

Ne HaumenoBanwue KommaecTBo yacos DNEeKTPOHHBIC CIIMCOK MUTOTOBBIX TUTAHUPYEMBIX croco0 OIeHKH
n/m pa3aeon, TeM Bcero | KoHTposbHbBIE [TpakTHyeckue (uudpoBsbie) PE3yJIbTAaTOB C YKa3aHHEM JTarloB HUTOTOBBIX
paboThI paboThI o0pa3oBaTebHbIE uX (POpMUPOBAHUS TUTAHUPYEMBIX
pecypcehl pE3yIbTaTOB
1 Yucaau 11 1 2 bu6nuoreka [IOK CHUCTEMAaTHU3UPOBATh M 00OTaIATh YcrHBIN
BBIYMCIICHUSA: https://lesson.academ | 3ganmms o6 OIIpoc;
Pannonanshble y- OOBIKHOBCHHBIX M JICCATUYHBIX
qpciia content.myschool.edu IPOGX;
(mosTopemHe) 1uf02.2/07 CpaBHMBAThb M  YIOPAJIOYMBATH
IpoOu, mpeoOpa3oBbIBas IPU
HEOOXOIUMOCTH JECSITUYHBIC
IpoOu B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B JECSATHUYHBIC, B
YaCTHOCTH, B
OECKOHEUHYIO JECATUYHYIO
Apo0b;
MIPUMEHSITh pa3HooOpa3HbIe YcTHBIN
COCOOBI U TPUEMBI OIpoc;
BBIUMCIICHUS] 3HAYEHUH JPOOHBIX IncemenHbIH
KOHTPOJIb;

BBIPAYKEHUI, COJIEPKAINAX
OOBIKHOBEHHBIE U  JECATUYHBIC
IpoOu: 3aMeHsTh Ipu
HE00X0IMMOCTH JECSITUUHYIO
JIpoOb OOBIKHOBEHHOM U
OOBIKHOBEHHYIO JECATHUYHOM,
MIPUBOJIUTH BBIPAKEHHE K

dbopme, Hambonee yaoOHOW s
BBIYMCJICHUH,

peoOpa3oBbIBATH IpoOHBIE



https://lesson.academy-content.myschool.edu.ru/02.2/07
https://lesson.academy-content.myschool.edu.ru/02.2/07
https://lesson.academy-content.myschool.edu.ru/02.2/07
https://lesson.academy-content.myschool.edu.ru/02.2/07

BBIPQ)XEHUS HA YMHOXKCHHE U
JIeTICHHE JECATHYHBIX Jpobeilt K
JEUCTBHSAM C LEITBIMU

YHClIaMU;

pemiath  3aJayd  Ha  4acTH, | Y CTHBIHA OIpoC;
HPOIIEHTBI, IPOIOPIIMH, HA [TucbMeHHbIH
HaxoXkJIeHue IpoOu (IIPOLIeHTa) OT KOHTPOJIb,
BEJIMYMHBI U BEJTMYHHBI

mo e¢ apodu (TpoIeHTy), Apodu

(nporeHTa), KOTOPbII

COCTaBISiET OJIHA BEIWYMHA OT

npyroii. [IpuBoauTs,

pazbupath, OLIEHUBATh PA3JIMYHbIC

pelIeHus, 3aucu

pelIeHN TEKCTOBBIX 3a/1a4;

pacno3HaBaTb ¥ OOBSCHSTH, VYcTHbil
OITUPASICh HA OIPENICIICHUA, OIpoc;
IPAMO  MPONOPLUOHANbHBIE ¥ | 1CCTHPOBAHHE;

00paTHO MPOMOPIIMOHATIFHBIE

3aBUCUMOCTHU MEXIY
BEJINYNHAMUY; MIPUBOJUTH
IIPUMEPBI

9TUX 3aBUCUMOCTEN U3 PEaIbHOIrO
MHpa, U3 Ipyrux

y4eOHBIX MPEIMETOB;

pemarp MIPaKTHKO-
OpPUEHTUPOBAHHBIE 33J]a4H, Ha
pUMeHeHHe Jpolel, MPOLEHTOB,
MpsiMOi 1 oOpaTHOM
MIPONOPLUHOHAIBHOCTEM,




MIPOTIOPLIUH;

peuiaTh MPAKTUKO-
OpPUEHTUPOBAHHBIC 3a/layd, Ha
npUMEHEeHHEe IpoOeid, MPOLEHTOB,

psMOit " obpartHoi
IIPONOPLUOHAIBHOCTEM,
MIPOTIOPLIUI;

YcTHbIi onpoc;
Konrtposnbnas
pabora;

DyHKIUHU:
Koopaunatsl n
rpadukH.
DyHKIMHU

17
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n300pakaTh Ha KOOPIUHATHOM
IPSIMOHM TOYKH, COOTBETCTBYIOIIHE

3aJ]aHHBIM KOOPJIUHATAM, JIy4H,
OTpPE3KH, HHTEPBAJIbI; 3aIIMCHIBATh

UX Ha alNreOpanvecKkoM S3BIKE;

VYceTHBII 0npoc;

OTMEYaTh B KOOPJAMHATHON
INIOCKOCTH TOYKH IO 3aJIaHHEIM
KOOpPJIMHATaM; CTPOUTH TpadUuKu

HECJI0KHBIX 3aBUCHMOCTEH,

3aJlaHHBIX (OpMyTIaMu, B TOM
YHCJIE C TIOMOIIBIO ITU(PPOBBIX
nabopaTopuii;

YcTHBI onpoc;
[TucbmeHHbIM
KOHTpO!JIb;

O0TMEYaTh B KOOPJAMHATHON
IUIOCKOCTH TOYKH IO 33JaHHBIM
KOOpJIUHATaM; CTPOUTh IpaduKu
HECJIO)KHBIX 3aBUCUMOCTEH,
3a/laHHBIX (OpMyJIaMu, B TOM
YHCcIIe ¢ TOMOIIBIO IIU(PPOBBIX
nabopaTopuii;

MIPUMEHSTh, U3y4aTh
MIperMYIIEeCTBa,
UHTEPIPETUPOBATh IpadUuecKuit
croco0 MpecTaBIeHHs U aHaIu3a
pa3zHo00pa3HON KUZHEHHOU

YceTHBIN onpoc;
IInceMeHHBIN
KOHTPOJIb;




nHpopManuu;

HCITOJI30BaTh CBOMCTBA (DYHKITHI
JUTSL aHAHM3a TPaPUKOB peaTbHBIX
3aBUCUMOCTEH (HyIU (QYHKIIHH,
MIPOMEXYTKH 3HAKOTIOCTOSTHCTBA
(GyHKIIUU, TPOMEKYTKHI
BO3pacTaHUsl U yObIBaHUS
(dbyHKIIMHM, HaHOONBIIIEE U
HauMEHbBIIIee 3HAUCHUS QYHKITHIH);

YcTHbIi onpoc;
TectupoBanue;

HAXOJUTh 00JIaCTh OTIPE/ICICHUS 1
o0JacTh 3HaUCHUH (PYHKIIHH;
UCTIOJIb30BaTh Pa3IMIHbIC
crocoObl 3a71aHus PYHKIINH;
UCIIOJIb30BaTh CBOMCTBA (DYHKIIMIA
JUIs aHalI3a rpa(uKoB peanbHbIX
3aBUCUMOCTEH (HyH (QYyHKIHH,
IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
(GyHKINH, TIPOMEKYTKH
BO3pACTaHUs U YObIBAaHUS
¢yHKIMHU, HanbobIIee U
HauMeHblIee 3HaueHUs! QYHKIINH);

YcTHBIN o1poc;
KonTposbhas
pabora;

Anrebpanueckue
BBIPAKCHMSL:
Breipaxenus ¢
NIEPEMEHHBIMU

https://lesson.academ
y-
content.myschool.edu
.ru/02.2/07

OBJIQJIETH aNTreOpanyecKon
TEPMHUHOJIOTUEN U CUMBOJIUKOM,
IIPUMEHSATH €€ B IIpOLecce
OCBOEHHS y4eOHOT0 MaTepuana,

YcTHBIN onpoc;
IInceMeHHBIN
KOHTPOJIb;

HaXOJUTh 3HAYCHUS BBIPAKCHHM C
NepPEeMEHHBIMH TPH 33JaHHBIX
3HAUEHUSX ITEPEMCHHBIX;
BBITIONTHSATH BBIYUCIICHUS IO
dhopmynam, TOMyCTUMBIE
3HAYEHUS IEPEMEHHBIX;

YcTHBIN onpoc;
IInceMeHHBIN
KOHTPOJIb;




VYpaBHeHUS U 10 https://lesson.academ | perrats THHEHHOE ypaBHEHHE C Y CTHBIH ompoc;
CHUCTEMBI y- OJIHOYM IIEPEMEHHOM, IIPUMEHSS IInceMeHHBIH
YPaBHCHHIA: content.myschool.edu | npaBuia nepexoia OT UCXOIHOTO | KOHTPOJIb;
Jluneitapie .ru/02.2/07 YpaBHEHUS K PaBHOCHIIEHOMY €My
ypaBHEHHS OoJiee MpoCTOro BUJA,
IIPOBEPATH, SABIIACTCS JIU YcTHBIN o1poc;
KOHKPETHOE YMCIIO KOPHEM [TucbMeHHbIIH
ypaBHEHHUS; KOHTPOJIb;
OTIPENIENIATh YUCIIO KOPHEH
JIMHEHHOTO YPaBHEHUS,;
pemarhb JMHEHHOE YpaBHEHUE, YCTHBIH ompoc;
coJiepKaniee 3HaK MOJTJIs; KonrponbHas
COCTaBIIAATh M pelllaTh ypaBHEHHE | padoTa;
TI0 YCJIOBUIO 3aa4H,
UHTEPIPETHPOBATH B
COOTBETCTBUH C KOHTEKCTOM
3aJ]auu TOJTYYCHHBINA pe3yJIbTaT,
CreneHb ¢ 6 https://lesson.academ | mpuUBOIUTH YKCIOBBIC U Y CTHBIH ompoc;
HATYpaJbHBIM y- OYKBEHHBIC IIPUMEPBI CTECIICHU C [TucbMeHHBII
HoKa3aTeneM U eé content.myschool.edu | HaTypanbHBIM MOKa3aTeNEM, KOHTPOJIB;
CBONMCTBA. 3aNUCh .ru/02.2/07 OOBSICHSISI 3HAYCHHSI OCHOBAHUS
qrcia B CTETICHH M TI0Ka3aTeJsl CTeTeHH,
JeCATUIHOMN HaXOJUTh 3HAUCHUSI CTETIeHEN
MO3UIIMOHHOMN BHa an (a — moboe
cucreme palMoOHATIBHOE YUCIIO, N —
CUMCIICHUS HaTypaJIbHOE YHCJIO);
HOHUMATh CMBICI 3aIUCH
OO0JIBIINX YKCEN C TOMOIIbIO
JIeCATUYHBIX Apo0eil u cTeneHei
yucna 10, mpuMeHATh UX B
peabHBIX CUTYAIIUsIX;
Anrebpanyeckue 23 https://lesson.academ | oBnameTh aaredpandecKoit Y CTHBIH ompoc;

BBIPAXKCHUSA:

y_

TEPMHUHOJIOTUEN U CUMBOJIMKOM,

IIuceMeHHBIH




MHOTro4ICHBI content.myschool.edu | npumeHsTh €€ B mporecce KOHTPOJIb;
.ru/02.2/07 OCBOCHHS y4eOHOTO MaTepHaa; KonrpomnbHas
NPUBOJIUTH OJHOYWICH U pabora;
MHOTOIEH K CTAaHIaPTHOMY
BUJLY; OIIPECIISATh CTCIICHH
OJTHOYJICHA U MHOTOYJICHA,
BBITIOJIHATH YMHOKCHUE
OJIHOYJICHA Ha MHOTOYJICH;
BBITIOJTHSATH CJIOXKCHHUE,
BBIUUTAHUE, YMHOXKCHHUE U
JICJICHHE MHOTOYJICHOB;
HAXOJUTh KOPHH MHOTOYJICHA, YcTHBIN o1poc;
[TucbMeHHbli
KOHTPOJIb;
(bopMyIHpPOBATh OIPEIEICHUE Y CTHBIH ompoc;
TOXJIECTBEHHO PaBHBIX [TuceMenHbII
BBIPAKCHUIA, KOHTPOJIb;
UCIIOJIb30BATh TIPAaBHJIA JIJIS KonTponpHas
JI0Ka3aTeIbCTBA TOXKIIECTB; pabora;
Anredpanueckue 14 https://lesson.academ | oBnameTh aaredpandecKoit Y CTHBIH ompoc;
BBIPAKEHUS: y- TEPMUHOJIOTUEN U CUMBOJIMKOM, [InceMenHbIN
Dopmybl content.myschool.edu | npumeHnsTh e€ B porecce KOHTPOJIB;
COKpAILIEHHOTO .ru/02.2/07 OCBOEHHUS y4yeOHOro MaTepHuaa; KonTponbHas
YMHOKEHUS BBIMOJIHATE TOK/ICCTBEHHBIC pabora;

peoOpazoBaHus IENOT0
BBIpa)KCHI/IH B MHOT'OYJICH
pUBEIEHNEM TOJOOHBIX
cllaraeMbIX, pacCKpbITHEM CKOOOK,
C HCTOIBb30BaHUEM (popMyIT
COKPAIIEHHOTO YMHOKEHHUS,

OCYHICCTBJIATDH PA3JIOKCHUC
MHOT'OYJICHOB Ha MHOKHTCIIN
HyTCM BBIHECCHUS 3a CKOOKU

YCTHBIN 01Ipoc;
IIuceMeHHbBIH
KOHTPOJIb;




00I11€r0 MHOXKHTEISI, METOI0M
IPYIIIUPOBKH, IPUMEHEHHUS
(bopMyJIbl COKpAILIEHHOTO
YMHOKCHUS;

IPUMEHATH IpeoOpa3oBaHue
MHOT'OUYJICHOB JUISl PEILICHUS
pa3IUYHBIX 33a/1a4 U3 MATEMAaTUKH,
CMEXHBIX [IPEAMETOB, U3
peaJIbHOM NPAKTUKY;
3HAKOMUTBCA C UCTOPUEH
pa3BUTHUS MATEMAaTHKUY;

KonTponbhas
pabora;

Yucna u
BBIYMCIICHHUS:
JenumocThb

10

https://lesson.academ
y_
content.myschool.edu
.ru/02.2/07

HpI/IMeHSITI) CBOfICTBa JACIIMMOCTH,
MIPUBOJUTH TPUMEPHI U
pacno3HaBaTh MPOCTHIE U
COCTaBHBIE YHCla, YETHBIC U
HCUYETHBIC YMCIIA;

YcTHBIN o1poc;
[TucemMeHHbIit
KOHTPOJIb;

JIOKa3bIBaTh M IPUMEHSTH
MPU3HAKY JIETMMOCTH Ha 2, 4, §,
5,3,6,9,10, 11, npusnaku
JIEIMMOCTH CYMMBI 51
MIPOU3BEICHUS TENIbIX YHCET;
HaXOIUTh HanOOJIBIINH
OOIIMHA HEeNUTEIh U HaWMMEHbBIIIEE
o0111ee KpaTHOE JIBYX YHCEIT,
pemiath MPAKTHKO-
OPUEHTUPOBAHHBIE 3aJ1a4H,
UCTIONB3YSl HAWOOIBIIMKA  OOIIHIA
IeNuTeNb, HaUMeEHbIIee oOlee
KpaTHOE JIBYX YHCET;
pacro3HaBaTh B3aHUMHO
MPOCThIE  4YHUCIIAa;  MPUMEHSTH
anroputM EBkinnna;

YcTHbI onpoc;
[TucbmeHHbIM
KOHTpO!JIb;

(hopMynHupoBaTh ONPeIEICHUS

dbopmynupoBaTh




JIETUMOCTH HAIEJI0, YHCe]T,
CPaBHUMBIX 10 JaHHOMY MOAYJIIO;

onpeneaeHus
JICIIMMOCTH
HAIICJIO, YUCEeI,
CPaBHUMBIX T10

JAHHOMY
MOJIYJIIO;

9 OyHKIUH: 16 https://lesson.academ | pacrno3HaBaTh JTHHEHHYIO Y CTHBIH ompoc;
JIuneiinas y- ¢ynkuuto y = kx + b, onucsiBath | [IuceMeHHBIIH
byHKIHs content.myschool.edu | e€ cBoiicTBa B 3aBUCIMOCTH OT KOHTPOJIb;

.ru/02.2/07 3HayeHuit ko3dunuentos k u b; | Konrponbuas
pabora;
CTPOUTH TPaPUKH JTMHEHHON YcTHBIN onpoc;
¢byHkuu, yHKIUU y = [X|, [TuceMeHHBIN
KyCOYHO-3aJIaHHOH (DyHKIINY; KOHTPOJIb;
MCIIOJIb30BaTh LU(poBbIe pecypesl | KoHTponbHas
VTSI TIOCTPOCHHMSI TparKOB pabora;
(GyHKIUN ¥ U3y4eHHS KX CBOMCTB;
MPUBOIUTD TIPUMEPHI THHEHHBIX
3aBHCUMOCTEH B peabHbIX
MPOIIECCax U SBICHHSIX,
10 | YpaBHeHus u 14 https://lesson.academ | cTpouTh B KOOPANHATHOM YcTHBIH onpoc;

CHCTEMEI
YPaBHEHUU:
CucreMsl
JIMHEMHBIX
ypaBHEHU U

y_
content.myschool.edu
.ru/02.2/07

IJIOCKOCTH TpauK JMHEHHOTO
YPaBHEHUS C IBYMs
NEPEMEHHBIMU, ITOJIB3YACH
rpauKOM, IPUBOAUTH IPUMEPHI
pelIeHns ypaBHEHNS,

IIucebMeHHBIH
KOHTPOJIb;

HaXOJUTh PEIICHUE CUCTEMBI JBYX
JIMHENHBIX YPABHEHUH C ABYMS
IIEpPEMEHHBIMU;

COCTABJISITh U PEIIATh CUCTEMY
JBYX JIMHEUHBIX YPABHEHUN I10
YCIIOBHIO 33J]a4H,
MHTEPIPETUPOBATH B

Y CTHBIN 01Ipoc;
[TuceMeHHbII
KOHTPOJIb;
KoHntponbHas
pabora;




COOTBETCTBUH C KOHTEKCTOM
3a/1a4y IIOJIYYCHHBIN pe3ynbTarT;

11

IloBTOpEHME U
000011IEHNE

https://lesson.academ
y_
content.myschool.edu
.ru/02.2/07

BBIOMPATH, IPUMEHATH OLICHUBATh
CIOCOOBI CPaBHEHMSI YK CET,
BBIYHCIIEHUH, TOXKIECTBEHHBIX
npeoOpa3oBaHUil alTeOpandecKux
BBIPAKCHUM, pELICHUS YPAaBHECHUI
U CUCTEM ypaBHEHMH, 3a1aHus
¢GbyHKUMH, aHaMHM3a U

HOCTPOEHUS UX I'paUKOB;
UCIIOJIb30BaTh (QYHKIIMOHAIbHO-
rpaduyeckre npeacTaBIeHUs A
pelieHus 3a1ay;

OCYILECTBIATH CAMOKOHTPOJIb
BEIIIOJIHSIEMBIX JICUCTBUU U
CaMOIPOBEPKY pe3yJibTaTa
BBIYHMCIICHH, TIPE0Opa30BaHHIH,
MMOCTPOCHUN;

pemaTh 3a1a4u U3 pealbHON
KU3HU, IPUMEHSATD
MaTeMaTHYeCKHUe 3HAHUS JJIs
peleHus 3a1ad u3 Ipyrux
MIPEIMETOB;

pelaTh TEKCTOBBIE 3aJauH,
CpaBHMBATh, BHIOMPATh CIIOCOOBI
peleHus 3aa4u;

YcTHBIN 01poc;
[TucbmMeHHbIi
KOHTPOJIb;
KonTposnbhas
pabora;

OO0111e€ KOJIMYECTBO
9acoB M0 NMPOTpaMMe

136
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