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MOSCHUTEJBHASA 3AIINCKA

AnreOpa sBIAE€TCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa 00ECIIeYMBACT U3YUCHHUE APYTUX TUCIUIUIMH KaK €CTECTBEHHO-
HAy4YHOTO, TaK M TYMAHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO ISt
NPOJOJDKEHUS 00pa3oBaHMsl M JUIsl TMOBCEIHEBHOM JKM3HU. PaszButne vy
oOydarolmuxcs HAy4YHBIX TPEACTABICHUNA O TMPOUCXOKACHUH U CYIIHOCTH
anreObpandeckux aOCTpakIuii, crmoco0e OTpaKeHUS MaTeMaTHYeCKOW HayKoil
SBJICHMA W TIPOLIECCOB B TMPHUPOJE M OOIIECTBE, pPOJMA MATEMaTUYECKOTO
MOJICIMPOBAHUS B HAYYHOM IMO3HAHUU U B IPAKTUKE CIIOCOOCTBYET (HOPMUPOBAHUIO
HAy4YHOT'O MUPOBO33PEHUS U KAUECTB MBIILICHUS, HEOOXOUMBIX JIJIsl aJanTaluy B
coBpeMeHHOM IuppoBoM obO1IecTBe. M3yueHue anredpbl 00ecrieynBacT pa3BUTHE
yMEeHHsl Ha0moaaTh, CpaBHHMBATh, HAXOAWUTh 3aKOHOMEpPHOCTH, Tpedyer
KPUTUYHOCTH MBILUIEHHS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
NENCTBUS, BBIBOJBI, (POPMYJIUpPOBaTh yTBepkIaeHUs. OcBOoeHHE Kypca anreOpbl
o0ecrneunBaeT pa3BUTHE JOTHUECKOTO MBIIIUICHUSI 00YUYaIONINXCS: OHA UCTIOIB3YIOT
JEAYKTUBHBIE M WHIYKTUBHBIC PacCyXKICHUs, O0OOIIeHHEe W KOHKPETU3aIHIO,
abcTparupoBanue u a”ajoruto. OOydeHue anredpe mpeArnoiaraeT 3HauYuTeIbHbIN
00BEM CaMOCTOSITENIEHOM 1€ATEIHOCTH 00YyYaIOIINXCsl, TOITOMY CaMOCTOSITENIbHOE
pelieHre 3afad  OOy4arOLIUMUCS SIBISETCA peaju3aluedl  J1eATeIbHOCTHOTO
IpUHIUIA OOyUEHHUS.

B crpykType mnporpammsl ydeOHOTO Kypca «AnreOpa» yrayO0iaéHHOTO
U3y4YE€HHUS OCHOBHOE MECTO 3aHHUMAIOT COAEPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna u BBIUKCICHUSN», «ANTEOpandecKue BBIPAKEHUSN», «YPaBHCHUS W
HepaBeHCTBa», «DyHkiun». Kaxgas U3 3TUX colep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHUCTBYS C
IpYTMMH €ro JHHHUSIMH. B Xome m3ydeHHs Kypca OOydYarolmuMcsl MPUXOAUTCS
JIOTHYECKH pacCy’KAaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B cBsi3n
C 3TUM B Mporpammy yueOHOro Kypca «Ayredpay» BKIIOUEHbI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3ieliax MaTeMaTHYeCKOro
oOpa3oBaHUsT M  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOYYarOIIUMHUCS  OCHOB
YHUBEPCAJTBHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTeNbHOH M CTPYKTYpPHOMU
OCOOCHHOCTBIO y4eOHOro Kypca «Airedpa» ABISETCS €ro HHTETPUPOBAHHBIN
XapakTep.

Conmepxxanne mnuHMA «YWcCTa ¥ BBIYMCICHUS» CIYXUT OCHOBOW st
JATBHEUIIIETO M3YyYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYYaIOUIHXCS
JIOTHYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BAThCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCETHEBHOM
®KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopazoBaHus
CBSA3aHO C PALMOHAIBHBIMM M HUPPALUOHATBHBIMH YHCIaMHU, (HOPMUPOBAHHEM



MPEACTABICHUN O JEHCTBUTEIHLHOM YUCIIE. 3aBEPIICHUE OCBOCHUS YMCIOBOUM JTMHUU
OTHECEHO K CpeHEMY 00111eMy 00pa30BaHMUIO.

CopeprkaHue AByX anreOpandecKux JMHUN — « AIre0pandyecKue BhIPaKEHUsD»
U «YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y OOYyYarOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXXHBIX MPEJMETOB U OKpYyXKaroliel peabHocTH. Ha ypoBHE 0CHOBHOTO 00111€T0
oOpa3oBaHMsl y4eOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAYECHHWE MATEMAaTUKHU KakK s3bIKa JUJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJEH, OIMCAHUS IMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaun o0ydeHus anreOpe BXOAAT TaKKe NalibHENIIee pa3BUTHE
QITOPUTMHYECKOTO MBILUIEHHS, HEOOXOIMMOTO, B YACTHOCTH, JJII OCBOEHHUS Kypca
WHPOpMATHKHA, W  OBJAJCHUE HaBbIKAMM  JICAYKTUBHBIX  PacCyXKICHUMH.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPYECTBY.

Copnepxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUHM HALEIEHO Ha MOJIyYeHHUE
OoOy4JaronMMHCs 3HAaHUN O (PYHKUMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUI B IPUPOE U
obmiecte. M3yuenue Mmatepuasna cnocoOCTBYET pa3BUTHIO y O0yUaIOIUXCsl YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CJIOBECHOT'O, CMMBOJMYECKOT0, IpaUyecKkoro, BHOCUT BKIaJd B (HOPMUpPOBAHHE
MPEACTABICHUM O POJIM MAaTEMATHUKHU B PA3BUTUU LIMBUIIU3AIMU U KYJIbTYPBHI.

YrnyOn€éHHbIN Kypce anreOpbl XapaKTepru3yeTcs U3y4YeHUEM JIOMOJIHUTEITEHOTO
TEOPETUUYECKOTO anmnapara ¥ CBSI3aHHBIX C HUM METOJIOB pelIeHus 3a1ad. Anredpa
SBJISIETCSI SI3BIKOM JIJIS1 ONMCAaHUS 0OBbEKTOB U 3aKOHOMEPHOCTEH, CITY>KUT OCHOBOM
MaTeMaTuyeckoro MojaenupoBaHusi. IIpu 3ToM caMu OOBEKTHI MaTeMaTUYECKHX
YMO3aKJIIOUEHU U TMpPUHATBIE B anredpe npaBuwia UX KOHCTPYMPOBAHUSA
CIIOCOOCTBYIOT (DOPMHUPOBAHUIO YMEHH OOOCHOBBIBATH U JIOKA3bIBATH CYKICHHUS,
pa3BUBAIOT MaTEMAaTUYECKYI0 MHTYHUIIMIO, KPaTKO M HArJIHO pPacKpbIBAIOT
MEXaHU3M JIOTHYECKUX MOCTPOCHHUM U ydaT uX NpUMEHEeHHI0. TeM caMmbIM anredpa
3aHMMAaeT OJHO M3 BEAyHIMX MeCT B (OPMHPOBAHMU HAYUYHO-TEOPETUYECKOTO
MBIIIJICHUST 00YUYarOIIUXCS.

CornacHo yueOHOMY TMlaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CICAYIOIIUE OCHOBHBIC Pa3/elibl COMCPIKAHMS:
«Yucna u BBIUKCICHUN», «ANTeOpanyecKue BBIPAKEHUSN», «YPaBHEHUS W
HEpaBEHCTBA», « DyHKIIMM.

Ha u3yuenue yuebHoro kypca «Anredpa» orBogutcs 408 yacos: B 7 kiiacce —
136 yacos (4 yaca B Hezento), B 8 kinacce — 136 yacos (4 yaca B Heiento), B 9 kiiacce
— 136 yacoB (4 Jaca B HeZIeNIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Yucsia v BbIYMCIEHUS

Pannonansubeie uyucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PallMOHAJIBHBIMU YKcIaMy. YnciioBas nmpsiMasi, MOJIyJIb YHCIIA.

CreneHp C HaTypajJbHBIM TIOKa3aTeJleM M €€ CBOWCTBA. 3alKCh YHCIA B
JECITUYHOW MO3ULIMOHHON CUCTEME CUHUCIICHUS.

Pemmenne TekcTOBBIX 3a7au apudmeTnuecKuM crocoboM. Pemienue 3amau us3
peabHOM MPaKTUKKU HA YacTH, Ha APOOU, HA TIPOIIEHTHI, TPUMEHEHUE OTHOIICHHUH U
MPOTIOPIIMI TIPH PEILICHUH 3a/a4, pElIeHUe 3a/1a4d Ha JBWKEHUE, paboTy, OKYIIKH,
HAJIOTH.

JlenmumocTs Leabix uyncelsl. CBOMCTBA JICIMMOCTH.

[IpocTeie n cocraBHble uucia. UYETHble W HE4YETHbIE uwncna. lIpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
MIPOU3BEACHUS LIEIIbIX YHCEII IIPU PELICHUU 33/1a4 C MPAKTUYECKUM COJIEPKAHUEM.

HauOonpiuit o0mumii 1enuTens 1 HauMeHblee o011ee KpaTHOE JIBYX YHUCE.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTATKAMHU.

AnredpanvyecKue BbIPaKEHUSA

BreipakeHre ¢ NEpeMEHHbBIMUA. 3HAUYEHUE BBIPAKECHHUS C TEPEMEHHBIMM.
[IpencraBienue 3aBUCUMOCTY MEXAY BEIMYMHAMU B BUJIE (DOPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUS ANreOpanueCKUX BhIPAXKEHUH.
Jloka3aTenbCcTBO TOKIECTB.

Onnowiensl. OHOWIEH cTaHAAPTHOTO BUjia. CTENEeHb OJHOYICHA.

MHuorounensl. MHorowsieH crasgapTHoro Buzaa. CTeneHb MHOTOYIEHA.
CrnoxxeHue, BbIYMTaHUE, YMHOXKEHHE U JieieHrne MHorouieHoB. [IpeoOpa3oBanue
LIEJIOTO BBIpaXXeHUs B MHOTOWIEH. KOpHM MHOrO4JIEHa.

@opMyJibl COKPAIIEHHOTO YMHOKEHHUS: KBaJApaT CyMMbI M KBaJIpaT pa3HOCTU
JBYX BBIp@XKEHUH, KyO0 CyMMBI U KyO0 pa3sHOCTH JBYX BBIpaXCHHUH, Pa3HOCTh
KBaJ[paTOB JBYX BBIPAYKCHUM, MPOM3BECHUE PA3HOCTH U CYMMBI JIBYX BBIpaKEHUM,
CyMMa 1 Pa3HOCTh KyOOB JABYX BBIPAKCHUIA.

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

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHor. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUN
C OJHOM TIEpEMEHHOW. PaBHOCWJIBHOCTL ypaBHEHMH. YPaBHEHUE  Kak
MaTeMaTU4YeCcKasi MOJENb PEaJbHON CUTYyalUH.



JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YPABHEHHM.
JInHeliHOE ypaBHEHHE, CONEpIKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['padk TMHEWHOTO ypaBHEHUS C IByMs
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelieHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JByMS
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JBYMsI IEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M MeETOAOM cioxeHusd. Cucrema JAByX JMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHOM CUTYAIIHH.

DyHKUIMHA

Koopaunara Touku Ha npssMout. YnciioBbIe MPOMEXKYTKHU. PaccTosiHue Mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucremMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKoCcTH. [IpuMepsl rpaduxoB, 3agaHHbIX (opMyiaMu. YreHue
rpauKOB peasbHbIX 3aBUCUMOCTEN.

QOYHKIMOHAIbHBIE 3aBUCUMOCTH MEXJy BeauunHamu. [loHarne QyHKOuu.
OyHKIUS Kak MareMaThyecKkas MoOJeNb peanbHoro mnpouecca. O0nacThb
ornpeseneHus u 0oaacts 3HaueHui pyHkuuu. CriocoOsl 3a1anus GyHkuuu. ['padux
¢yakuun. [loHATHS MakcuMymMa M MUHUMYMa, BO3pacTaHus WU yObIBaHUS Ha
MIPUMEPAxX PeAbHBIX 3aBUCUMOCTEM.

JIuneiinas Qynkuus, e€ cpoictBa. I'padux nuHeitHOM (QyHkuuu. I'padux
bynkuuu y = |x|. Kycouno-3aganasie GpyHKIum.

8 KVIACC

Yucaa v BIYMCICHUSA

KBaapatHbie KOpHU. Apu(MeTHUECKHIl KBaAPaTHBI KOPEHb U €r0 CBOMCTBA.
[lonAaTHEe wWppannroHaIbHOrO yucia. J(eWcTBHS € HMppauMOHAIBHBIMUA YHCIAMHU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY YKciamMu. CpaBHEHNE HPPALUOHAIBHBIX
yucel.

[IpencraBiennss O pacIIMPEHUAX YHUCIOBBIX MHOXECTB. MHoOXkecTBa
HaTypaJbHBIX, LEJbIX, PALMOHAJIBHBIX, IEUCTBUTEIbHBIX Yncell. CPaBHEHHE YHCEIL.
YucnoBble IPOMEKYTKH.

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

Pasmeppl 0OBEKTOB OKpYXKAIOLIETO MHpA, AJIUTEIBHOCTh IPOLIECCOB B
OKpyskaromeM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AnredOpanveckue BbIPAKEHUS

Anrebpanueckas apoOb. JlomycTuMble 3HA4YEHHs] NMEPEMEHHBIX B JAPOOHO-
paloHaNbHBIX BbIpaxeHUsX. OCHOBHOE CBOWCTBO ajredpanvyeckoi apoou.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHUE U JCJICHHE alreOpandeckux JapoOei.
Brinenenue 1ienoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3zoBaHuUs
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HaY€HUs] TEPEMEHHBIX B  BBIPAKEHUAX, COJEPIKALIUX
apudmeTnyeckue  KBaApaTHbIE KOpPHH. TOXIEeCTBEHHbIE MpeoOpa3oBaHUs
BBIPKEHH, COIEpKAINX apU(PMETUYECKHE KBAPATHBIE KOPHH.

CrerneHb ¢ 1eNIbIM MOKa3aTesieM U e€ cBoiicTBa. [Ipeobpa3oBanue BoIpakeHUi,
COJZIEpIKaIlX CTEIICHH.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmysia KOpHEW KBAAPATHOTO YPABHEHWS.
Kosnm4ecTBO HeNCTBUTENBHBIX KOPHEW KBAaJIpaTHOrO ypaBHeHUs. Teopema Buera.
YpaBHEHUSA, CBOJUMBIE K TUHEWHBIM YPAaBHEHUSIM WM K KBaJAPATHBIM YPABHEHUSIM.
KBagpatHoe ypaBHeHHE ¢ mapaMeTpoMm. PemieHne TEeKCTOBBIX 3ajad ¢ MOMOUIBIO
KBa/IPAaTHBIX YPABHEHUM.

HpoOHo-panioHanbHble  ypaBHEHHsS. PeleHne  IpoOHO-paIlMOHATBHBIX
ypaBHEHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHATBHBIX
ypaBHeHU#. ['padnyueckast HHTEpIIpeTaIisl YpaBHEHHM ¢ TByMs ITE€PEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nnepemenHoii. CTporue n HecTporue HepaBeHcTBa. ClokeHue
M YMHOXECHHME YHUCIOBBIX HEpaBeHCTB. OILICHUBAHWE 3HAYEHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

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

JIuHeliHOEe HEPAaBEHCTBO C OJHOM MEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHOM NIEPEMEHHOM.

DyHKIMHA

OO6nacTh onpeeneHusi 1 MHOXKECTBO 3HaueHu ¢pyHkunu. CrocoObl 3a1aHus
bynkuunid. ['padux Gynkumn. Urenune croiictB ¢pyHkuuu no e€ rpaduky. [Ipumepsr
rpadukoB GyHKIHMA, OTPAXKAIOMIUX PEeATbHBIE MPOIECCHI.

Jluneninas Qyskiusa. DYHKIUU, OMHUCHIBAIOIINE TPSIMYH0 U OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn y = kx, y =kx + b, y =k/x, y = x3, y = VX, y = |x| # ux cBoiicrsa.
Kycouno-3anannsie GpyHKINN.



9 KIIACC

Yuciaa v BIYMCICHUA

Kopensb n-i1 crenenu u ero cBoicTBa. CTENEHb C pallMOHAIBHBIM [TOKA3aTeNIEM
U €€ CBOMCTBA.

AJireOpanveckue BbIpaKeHUs

ToxxecTBeHHbIE TPeoOpa3oBaHUsl BBIPAKEHHM, COIEp)KallUX KOpPEHb n-’
crenieHu. ToXIecTBEHHbIE MPEeoOpa30BaHUsl BHIPAKEHUM, COAEPKAIIUX CTEIECHb C
palMOHAJIBHBIM [TOKA3aTEIIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJpaTHOTO TPEXUIICHA HA JIMHEWHBIE MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

bukBanpatHsle ypaBHeHUs. [IpuMepbl NpUMEHEHUIT METOIOB PAaBHOCHIIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, rpa)MyecKoro MeToAa MNpU PEIICHUH
ypaBHEHUM 3-i U 4-11 CTENICHEM.

Pemenue qpoOHO-paliMOHAIBHBIX YPaBHEHU.

Pemenue cucreM ypaBHEHHH C IByMs IIEPEMEHHBIMU. Penienue npocrenmux
CUCTEM HEJIMHEHHBIX ypaBHEHUU C JABYMs NepeMeHHbIMU. ['paduueckuili meron
pELIEHMS CUCTEMBI HETMHENHBIX YpaBHEHUH € IBYMs llepeMeHHbIMU. CHcTeMa AByX
HEJIMHEHHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU KaK MOJIEb PEAIbHON CUTYALIUH.

HucnoBble HEpaBeHCTBA. PenieHne JIMHENHBIX HEpaBEHCTB. J[OKa3aTenbCTBO
HEPaBEHCTB.

KBanparHele HepaBeHCTBA € OJHOM IEpeMEHHOU. PenieHne KBaapaTHBIX
HEPaBEHCTB rpa)MyecKUM METOJOM U METOJOM HMHTEpPBaJoB. MeTOJl MHTEPBAJIOB
JUISl pallMOHAIbHBIX HEpaBeHCTB. [IpocTreliire HepaBeHCTBA C MAPAMETPOM.

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

HepaBeHcTBO C 1ByMs IepeMEHHbIMHM. PelleHne HepaBeHCTBa C JIBYMs
nepeMeHHbIMU. CHCTEMBI HEPABEHCTB C ABYMsI TepeMEeHHBIMHU. | 'paduueckuii MeTot
pElLIeHUs] CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DyHKUIMHA

Oynkuug.  CpoiictBa  QyHKUuA:  Hyldd  (QYHKIHHM,  TPOMEXKYTKH
3HAKOIOCTOSIHCTBA (DYHKIMHU, MPOMEXKYTKHA BO3pacTaHus U yObIBaHUS (DyHKLHUH,
4YETHBIC U HEYETHBIE (DYHKIIMK, HAUOOJIbIlIEE U HAUMEHbIIEe 3HaYeHUs (PYHKIIUH.

KBagpatnunas ¢ynkuus u e€ cBoicTBa. Mcnonb3oBaHHe CBOWCTB
KBaJpaTHYHOUW (pyHKIMM 17151 perieHus 3a1ad. [loctpoenune rpaduka KBaapaTHIHON
bynkuuu. Ilonoxxenue rpaduka KBaapaTUIHOW (YHKIUA B 3aBUCUMOCTH OT €€
koo duumentos. I'padpuxu pynkuuit y =ax2, y = a(x — m)J’uy = a(x — m)’ +n.
[TocTtpoenue rpadgukoB GyHKIIMI C TOMOIIBIO TPE0Opa30BaAHUM.

HpoOHo-nunerinas ¢pynkuus. MccnenoBanrue QyHKIINM.

®Oynkuusa y = x" ¢ HaTypaldbHBIM MOKa3aTesieM # U e€ Tpaduk.



YucaoBblie M0OCI€A0BATEILHOCTH U NIPOTPECCUH

[Tonsitue 4mcIOBON ToOCHenoBaTeNbHOCTH. KoOHeuHBIE W OECKOHEUYHBIC
nocjaeaoBaTeabHOCTH.  OrpaHuyeHHas  MOCIEIOBATENbHOCTh.  MOHOTOHHO
Bo3pacraromias  (yoObiBaromiasi)  mociiefoBaTesbHOCTh.  CrocoObl  3ajaHust
MOCJIEIOBATEILHOCTH: OMUCATEIbHBIA, TAOJUYHBIM, ¢ MOMOUIBI0 (HOPMYJIBI 7-TO
YJI€HA, PEKYPPECHTHBIN.

Apudmernueckas W reomeTpuueckas mnporpeccun. CBOWCTBAa UJICHOB
apupMETHIYECKOH U TEeOMETpHUeCKON mporpeccuif. DopMysibl #-r0  4JieHa
apu(pMETHYECKO U reomMeTpuyeckor mnporpeccuid. @opMyiibl CyMMBbI MEPBBIX 71
YJICHOB apu(PMETHUECKON M TeOMETPUYECKOM Mporpeccuil. 3ajadyn Ha MPOIICHTHI,
O0aHKOBCKHE BKJIAJIbI, KPEAUTHI.

[IpencraBieHne O CXOAUMOCTH IOCIEIOBATEIbHOCTH, O CYMMHPOBAHUH
0eCKOHEYHO yObIBAIOIIEH T€OMETPUYECKON TTPOTrPECCHH.

Meron matematuueckon mHaykuuu. [Ipocrenmme npumepsl.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMbI YUEBHOI'O
KYPCA «AJITEBPA» HA YIJYBJIEHHOM VYPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJbTATDBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K O0CYKICHHUIO 3TUYECKHUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCHEIMHON MNpodeccHuOHaTbHOM
JESTEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM HU
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LMBUINA3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HAaBBIKAMU MCCIIEOBATEIBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BoCHUTAHMA, (POPMHPOBAHUS KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOJY YU :



FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedhIeKCHH, TPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JPYroro 4ejioBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA IPUMEHCHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIICH CpeJibl, INIAHUPOBAHUS MTOCTYIIKOB U OIIEHKH
UX BO3MOXXHBIX MOCIICJICTBUI VISl OKPYXKAIOIIEH Cpejibl, 0CO3HAHHUEM TJI00aTbHOTO
XapakTepa IKOJOTHUECKUX MPOOJIeM U MyTeH WX PEIICHUS;

8) ajanranum K M3MEHAKINUMCH YCJOBHSAM COLMAJBLHON U NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCIIOBUAX HEOINPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YMCJIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, (HOPMYTUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 0OBEKTaX U SABJICHUSX, B TOM UYHCIIC paHEe HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMN M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeWUCTBHUSA, (OPMYJIMPOBATh U OICHUBATh PHUCKH W
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbrare ocBOCHHSI TpOTpaMMBI 10 MaTeMaTHKE HAa YPOBHE OCHOBHOTO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMETHbIe
pe3yJabTarhl, XapaKTePU3YIOIIHECs OBJIaJICHUEM YHUBEPCATbHBIMU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHBEPCAJIbHBIMH  KOMMYHHUKATHBHBIMHU
JNEHCTBUSMH M YHUBEPCATHLHBIMU PETYJIATUBHBIMH JICHCTBUSMHU.

Ilo3HaBare/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA
ba3oBble JJornueckue aAeicTBUA:

BBIBJIITD M XapAaKTEpPU30BaTh CYIIECTBEHHBIE IPU3HAKM MATEMATUYECKHUX
OOBEKTOB, TIOHATWUH, OTHONIEHWH MEXIy TMOHATUSAMH, (HOPMYIHPOBAThH



OTIpe/IeNICHUs TIOHATHI, YCTAHABIMBATh CYIIECTBEHHbBIN MPU3HAK KiIAacCU(PUKALINH,
OCHOBAaHMSI 111 0000IIEHHS U CPAaBHEHHSI, KDUTEPUHU ITPOBOIMMOIO aHAJIN3a;

BOCIIPUHUMATh,  (GOPMYyIHpPOBaTH U  NPEoOPa3OBBIBATH  CYXKJICHUS:
YTBEPAUTEIIbHBIE U OTPUIIATEIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHBOPEUHS
B (hakTax, AAHHBIX, HAONIONEHUSAX M YTBEPXKICHUSX, MPEAJaratb KpUTECPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHNIA;

JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
MHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUM (MpsSMble U OT
IPOTUBHOTO), TPOBOJUTH CAMOCTOSTEIBHO JOKA3aTEIbCTBA MAaTEMAaTHUYECKHX
(akToOB, BBICTpanBaTh apryMEHTAlMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTU4eCKOW WHIYKIUH, OOOCHOBBIBATH COOCTBEHHbBIE
paccyXIeHHs;

BBIOMpATh CMOCOO peleHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILIEHUs, BEIOMPATh HAanOO0JIee NOIXOIAIIUN C YYETOM CAMOCTOSITEIIBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbCKue 1eHCTBUA:

UCIIOJIB30BaTh BOIIPOCHI KAaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHMS,
bopMynupoBaTh  BONPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpoOsieMy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE U JaHHOE, (pOpMUpOBaTh THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3UL1IO, MHEHHUE;

IIPOBOJUTE [0 CaMOCTOSTEJIBHO COCTABICHHOMY IUIaHY 3KCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4YecKOro OOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

CaMOCTOSITeNIbHO (HOpMYyIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OpOBEAEHHOIO  HAOMIOACHMS, HCCIEAOBAaHUSA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3YJIbTaTOB, BIBOJAOB U 000OLICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOllecca, a TaKKE BbIABUTATH
MPEANOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJAOCTATOYHOCTh M HM30BITOUHOCTH HMH(POpPMAIUMHU, JAHHBIX,
HEOOXOUMBIX JIJISl peLIeHUs 3a1a4u;

BBIOMpATh, aAHAJU3UPOBATh, CHUCTEMATU3UPOBAaTH U HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHNUS,

BEIOWpaTh (popMy mpenctaBieHuss UWHGOPMAIMKM W WLTIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMMaMu, HHOU rpauKoi U MX KOMOWHAIIUSMU;

OLIEHMBATh HAAEKHOCTh MH(OpPMALMU MO KPUTEPHSM, MPEATIOKEHHBIM WU
c(hOpMYITUPOBAHHBIM CAMOCTOSITENILHO.



KoMMyHuKaTHBHBIE YHUBeEPCcAJbHbIE YueOHbIEe 1eiiCTBUSA

BOCIIPUHUMATH U (POPMYJIMPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSMU H
IEISIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPaKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh TMOSICHGHHWS [0 XOAy pCEIIeHUS 3aaud,
KOMMEHTHPOBATh TIOTYUYCHHBIN pe3yibTar;

B XOJIe¢ OOCYXKIIEHUS 3aJlaBaTh BOIMPOCHI TIO CYIIECTBY OOCYXIAaeMOUW TEMHI,
mpoOJeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUs, COIMOCTABIATh CBOM CYXKICHHUS C CYXACHUSAMU APYTUX YYACTHUKOB
auaiora, oOHapy)KMBaTh Pa3IMUUe U CXOJACTBO IMO3UIMH, B KOPpEeKTHOU (opme
(dbopMyIIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MIPEICTABIIATh PE3YyJIbTATHl PEIICHHS 3a/1aui, SKCIIEPUMEHTA, UCCIICOBAHUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4YETOM 3aaad
MPE3EHTAllUU U 0OCOOEHHOCTEN ayIMTOpHUU;

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaJIbHOM
paboOThl TPU pEIICHWH YYEOHBIX MaTEeMaTHYCCKUX 3adad, NPUHUMATh IeJhb
COBMECTHOW JEATEIHHOCTH, TUIAHMPOBATH OPTaHW3AIMI0 COBMECTHOH pabOTHI,
pacnpenensaTh BUILI padOT, JTOTOBApHUBATHCH, OOCYXKIATh MPOIECC W PE3yJIbTAT
paboThl, 0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U MHBIEC); BHITIOJHATH CBOIO YaCTh PaOOTHI 1 KOOPAUHUPOBATH
CBOM JICHCTBUS C IPYTUMHU WICHAMU KOMaH/bI, OIICHUBATh KA4eCTBO pe3yJIbTaTa
KaueCTBO CBOETO BKJIAJ[a B OOIIHI pe3yJIbTaT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC yHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusamnus:

BBISIBJIATH MPOOJIEMBl JJIsl PEIIECHUs] B JKU3HEHHBIX M YUEOHBIX CHUTYalUsX,
OpPUEHTUPOBATHCS B PA3TUYHbBIX MMOAXOAAX MPUHSITHS PEIIeHUN (MHAUBUAYAJIbHOE,
IpyIIIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEHIeHUs 3aJaud (UJId €ero
4acTh), BBIOMpaTh CHOCOO peEImIeHUs ¢ YYETOM HMEIOIIMXCS PECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
peuieHuii ¢ yuéToM HOBOM MH(MOpMAaIUu.

CaMOKOHTPOJIb, YMOIMOHAJILHBbIN HHTEJJIEKT:

BJI/IeTh CIIOCO0AaMU CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pedIiekcuu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHWBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIIOBUSIM, OOBSACHATH MIPUYUHBI JOCTHKCHUSI WIIM HEOCTKEHUS 1EH, HAXOIUTh
OLIUOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIpAXaTh AMOLUHU TPU U3yUYEHHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHU 3a/1auH.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIry 00yueHus B 7 kj1acce oO0y4aromuics MOIyYUT CIAETYIONINEe MPeIMETHBIC
pe3yJIbTaTHI:

Yucsia ¥ BbIYMCIEHUS

PammmonaneHbBIE UnCHA.

[lepexoauTh OT OHOM (OPMBI 3allUCH YHCENl K Jpyrod (mpeoOpa3oBbIBATH
JECATHYHYIO Ip0oOb B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JIECITUUHYIO, B YaCTHOCTHU
B 0€CKOHEYHYIO JCCATUUHYIO IPOOB).

Vcronp30BaTh MOHITHS MHOXECTBA HATYPaIbHBIX YHCEI, MHOYKECTBA IEIBIX
YuCel, MHOXXECTBA pAIlMOHANIBHBIX YHCET TPH pEHICHUW 3a7ad, TPOBEICHUU
paccyXIeHUN U JOKa3aTeIbCTB.

[ToHrMaTh U OOBICHATH CMBICIT TTO3UITMOHHOM 3aITMCH HATYPaJIbHOTO YHCIIA.

CpaBHHBATH M YIIOPSIOYMBATH PAIMOHATLHBIC YHCTIA.

BrITIONTHSTE, coYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(OMETHUCCKHC
JEHCTBUS C PAIIMOHATHLHBIMU YHCIIAMH, UCTIOJIb30BaTh CBOMCTBA YHCE M MPaBHUJIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBIMOTHATE NTEHUCTBUS CO CTENICHSIMHU ¢ HaTypaJIbHBIMU ITOKA3aTEIISIMHU.

HaxonuTh 3Ha4YeHHS YHMCIOBBIX BBIPAKCHHUH, COMAEPIKAIUX PAIMOHAIBHBIC
YuCcia W CTENCHH C HATypaJbHBIM IIOKa3aTeleM, NPUMEHSITh Pa3sHOOOpa3HbIC
CrIocOOBI ¥ TPUEMBI BBIYMCIICHUSI, COCTABJISATh M OIEHUBATh YHUCIIOBBIC BBIPAKCHHS
IIPU PEIICHUH MTPAKTHUCCKUX 3aJ1ad 1 3a/1a4 U3 APYTUX YU4eOHBIX MPEIMETOB.

OKpyTIATH YKCIIA C 33JJaHHON TOYHOCTHIO, & TAKXKE IO CMBICITY MPAKTHIECKOM
CUTYaIlMH, BBITIOJHATH NPUKUIKY M OICHKY pe3yjbTaTa BBIYUCIICHHH, OIICHKY
3HAYCHUH YHMCIIOBBIX BBIPAKCHHM, B TOM YHCJIC MPU PEIICHUN PAKTHICCKUX 3a1a4.

Pemare TekcToBBIE 3amaund  apU(YMETHUYCCKHM CIOCOOOM, HMCIIOJIB30BATh
TaONHIIBI, CXEMBbI, YEpPTEX U, IPYTHE CPEACTBA TMPEACTABICHHS IaHHBIX MpU
pelIeHuN 3a1a4.

PemaTte TpakTHKO-OPMEHTHPOBAHHBIC 3a7a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOTOPIIMOHANIBHOCTRIO BEJIMYMH, NPOICHTAMH, HWHTEPIPETUPOBATH
pe3ynbTaThl peIIeHUs 3a7a4 ¢ YYETOM OTPAaHWYCHHH, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBAEMbIX 0OBEKTOB.

JlenuMocCTb.



Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3HaKu AEITUMOCTH CYMMbI U MIPOU3BECHUS LIEJIbIX YHCEI.

PacknaapiBaTh HA MHOKUTEIIM HATYpaJbHbIC YUCIIA.

CBoOOMHO omepupoBaTh MOHATHSAMHU: YETHOE YHCIO, HEYETHOE YHUCIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonute HamOOnbIIMI OOIMUN AETUTEIh WU HaUMEHBIIEE 00IIee KpaTHOE
YHUCell U UCTIOJIb30BaTh UX MPH PELICHUH 33]a4, IPUMEHATH AIropuT™M EBKinaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOIYJI, IPUMEHATh CBOWCTBA
CpPaBHEHMI IO MOJTYJIIO.

AnredOpanveckue BbIPAKEHUS

BripaxkeHus ¢ nepeMeHHBIMH.

Hcnonb3oBaTh anreOpandecKyro TEPMUHOIOTHUIO U CUMBOJIUKY, TPUMEHSTH €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPAKEHWM NPHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Hcnonb30oBaTh  MOHSATHE  TOXKIECTBA,  BBINOJHATH  TOXIECTBEHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, TOKA3bIBaTh TOXKIECTRA.

MHoOrouneHsl.

BoInonHITh Mpeobpa3oBaHus 1IEIOT0 BHIPAXKEHHS B MHOTOWIEH TPUBEACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BrinonHaTh 1elcTBUS (CI0KEHUE, BRIUUTAHUE, YMHOXKEHHE) ¢ OJHOUJICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIEHHOTO YMHOKEHUS (KBaJpaT U
KyO0 CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJIpaTOB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHCJI€ JJIsl YIIPOIIICHUS BBIYUCIICHUH.

OcCymIecTBIATh PA3I0KEHUE MHOTOWICHOB HA MHOXUTEIU C TIOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXHUTENS, TPYIIUPOBKU CJIaraeMbIX, IPUMEHSIS
(bopMyITbI COKPAIIEHHOTO YMHOXKEHHUSI.

[IpumensTh npeodpa3oBaHsl MHOTOWICHOB JIJISl PEIICHHS Pa3jIMYHbIX 3a7a4
W3 MaTEMAaTUKH, CMEKHBIX TIPEAMETOB, U3 pEeaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBa CTEMEHEH C HATypajdbHBIMU TOKa3aTEIsIMU IS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OAHOM IEPEMEHHOW, NPUMEHSS IpaBUIIa
nepexo/ia OT UCXOAHOTO YpaBHEHHUS K PaBHOCUIILHOMY emy. [IpoBepsTh, sBIIsSIETCS
JIM YUCJIO KOPHEM YpaBHEHUS.

[TogOupaTe npuMepsl Map 4YWCEN, SBISIONIMXCS PEIICHHEM JHUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAWHATHON TIJIOCKOCTH Tpa UK TMHEHHOTO YPaBHEHUS C IBYMSI
NePEMEHHBIMHU, MOJIB3YSCh TPaPUKOM, MPUBOIUTH MIPUMEPDI PEIICHUS YPAaBHEHUS.



Pemmars cuctembl ABYX JMHEMHBIX YpaBHEHHM C ABYMS MEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnaTh M pewiath JHWHEHHOE YpaBHEHHE WIM CHCTEMY JIMHEWHBIX
ypaBHEHUH MO yCIOBUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJlayyl TIOJy4YEeHHBIN pe3yJIbTar.

DOyHKIUU

Koopaunats! u rpaduxmu.

N300paxkath Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KU, MHTEPBAJIbl, 3aMUCHIBATh YUCIOBbIE IIPOMEKYTKH Ha
anre0panyecKoM s3bIKe.

OTmeuaTh B KOOPAMHATHOM IIOCKOCTH TOYKH TIO 3aIaHHBIM KOOPIUHATAM.

OyHKINH.

Crpoutb rpaduku TUHEHHBIX (PYHKITHIA.

OnucelBaTh C MOMOUIbIO (PYHKIMM H3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMUMHAMHU: CKOPOCTh, BpPEMsS, PACCTOSHUE, II€HA, KOJIHYECTBO, CTOMMOCTD,
MIPOU3BOAUTENEHOCTD, BpeMsi, 00bEM pabOTHI.

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

[Tonnmate rpadguueckuii cnoco® mMpeAcTaBIEeHUS U aHaIu3a UH(poOpMaluH,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QPYHKUMH [ aHanu3a rpaduKoOB pealbHBIX
3aBUCUMOCTEN (HyJaM (YyHKIMH, TPOMEXKYTKHM 3HAKOMOCTOSIHCTBA (DyHKLUH,
MPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DYHKIIMHM, HAUOOJIbIIIEE U HAaWMEHBIIIEEe
3HauYeHUs (PYHKIHN).

Hcnonp3oBath rpaduku A1 UCCIEAOBAaHUS MPOLIECCOB U 3aBUCHMOCTEH, TpH
peleHny 3a7a4 U3 APYyTrux Y4eOHBIX MPEIMETOB U PEAIbHOM KU3HH.

K konIry oOyueHust B 8 kj1acce o0y4aromuiics: MOTyUYUT CIAETYIOUINE MPEIMETHBIC
pEe3yJIbTATHL:

Yuciia ¥ BBIYUCTICHUSA

HNppauronanpHbIe YHCIIA.

[IoHnMaTh W WCHOOJIB30BaTh IMPEACTABICHUS O PACIIMPEHUN YHCIOBBIX
MHOKECTB.

CB00OOHO OTEepUpPOBATh MOHSATUSIMU: KBaJPATHBIA KOPEHb, apU(PMETHUCCKUN
KBaJIpaTHbIM KOPEHb, UPPALMOHAIBHOE YUCII0, HAXOJAUTh, OLICHUBATH KBAIPATHbBIC
KOPHH, UCIIOJIB3YS PU HEOOXOUMOCTH KAJTbKYJISTOP, BBITIONHSATH IPEOOPa30BaHUS
BBIPAKECHUN, COJECPKAIINX KBAAPATHBIE KOPHH, UCITOJIb3YSI CBOMCTBA KOPHEM.

Hcnonp30BaTh HayaJdbHbIE IMPEACTABICHHUS O MHOXKECTBE IEHCTBUTEIBHBIX
YuCeN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIYUCIEHUH, U300paxaTh JIeWCTBUTEIIbHbBIE
YUCJ1a TOYKaMH HA KOOPJAWHATHOU MPSMOM.



Hcnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIUBIO JECATHUYHBIX
npobeit m creneneld yucna 10, 3anuchIBaTh M OKPYIVISITH YHUCIOBBIE 3HAYEHUS
pEanbHBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1emMMoCTb.

CB0OOIHO OIEepUpPOBATH MOHSATHUEM OCTATKA MO MOAYJI0, IPUMEHSITh CBOMCTBA
CPaBHEHMM IO MOJYJIIO, HAXOAUTh OCTATKU CyMMBI U IIPOU3BEACHUS 110 JAHHOMY
MOZYJIIO.

AnredOpanveckue BbIPAKEHUS

JpoGHO-panimoHaIbHbIEC BEIPAKEHHUS.

HaxonuTtb A0MyCTUMBbIE 3HAYEHHS TEPEMEHHBIX B JIPOOHO-PAIMOHATIBHBIX
BBIPAKEHUSAX.

[IpuMeHsTh OCHOBHOE CBOMCTBO PallMOHAILHON IPOOH.

BeimonuaTe npuBeneHue anredpandeckux Ipodeil K o0IiieMy 3HaMeHaTelto,
CJI0)KEHHE, YMHOXKEHHUE, JeJIeHUE anreOpandeckux apooei.

BBITIONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[IpumeHsTh npeoOpa3oBaHusl BEIPAXKEHHM JIs pEHICHUs] Pa3IMYHbIX 3a/1a4 U3
MAaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKH.

CrerneHu.

IIpyMeHATE IOHATHE CTENEHH C LEJNbIM  II0Ka3aTeIeM, BBIIOJIHATH
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIEJbIM MOKa3aTesIeM.

HppanmoHanbHbIE BEIPAKEHUS.

Haxoaute nomycrumele 3Ha4E€HUs IEPEMEHHBIX B BBIPAXKEHHUX, COAEPIKALLIMX
apu(meTnyecKkue KBaJpaTHble KOPHHU.

BemonusaTe npeoOpa3zoBaHUs HPPALMOHANBHBIX BBIPAKEHUH, HCIONb3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

Pemiars kBajpaTHbIC ypaBHEHMS.

Pemarb 1poOHO-palioHaNIbHbIE YPaBHEHMUS.

Pewlarb nuHEWHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPABHEHUH C ITapamMeTpaMH.

IIpoBoauTh HcCienOBaHNs YPAaBHEHUNW U CUCTEM YPAaBHEHMU, B TOM YHUCIE C
IpUMEHEHHEM rpauuecKux mpecTaBieHni (yCTaHaBIMBATh, UMEET JIU ypaBHEHUE
WIM CUCTEMA YPaBHEHUI PEILICHMS, €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT cioOBeCHON (HOPMYIMPOBKU 3a7aduu K €€ anreOpandeckoiu
MOJENN C IIOMONIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H IIOJIyYEHHBIN PE3ysIbTaT.

[IprMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH, PEIIATh
JMHENHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOMN M X CUCTEMBI, 1aBaTh rPaduIeCcKyIo
WJUTIOCTPALMI0 MHOKECTBA PEILIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



DOyHKIUU

[TornmMaTh ¥ WCIONB30BaTh (DYHKIIMOHAIBHBIC TOHITHS M SI3BIK (TEPMHUHBI,
CUMBOJIMYECKUE OO0O3HAYCHWsI), OMPEACNATh 3HAUYCHHE (YHKIMHA TIO0 3HAYCHUIO
apryMeHTa, OlpeAeiaTh CBOMCTBAa PYHKIUMU 1O €€ rpaduKy.

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

rpaduxky.

K xoHiry 00yuyeHus B 9 ki1acce 00ydaromuics MOIyYuT CIeyIOUue MpeIMETHbIC
pe3yJbTaTHhI:

Yucsa ¥ BbIYMCICHUS

CBOOOIHO ONEpUPOBATH NOHATUSMU: KOPEHb #-M CTENEHHU, CTENEHb C
pallMOHAJIBHBIM II0KAa3aTelIeM, HAaXOAWUTh KOPEHb H-U CTENEHU, CTEIEHb C
palMOHAJIbHBIM [IOKA3aTEJeM, HCIONb3ysl NpU HEOOXOJUMOCTU KaJbKYJISATOD,
IIPUMEHSITH CBOMCTBA KOPHS 71-M CTENIEHH, CTETIEHU C PALIMOHATBHBIM ITOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JACHCTBUTENBHBIX YHCEN NPU PEIICHHUU
3a/1a4, MPOBEACHNUH PACCYKIAECHUN U TOKA3aTEIbCTB.

CpaBHHBaTb M yHOpPAIOYMBATH JICUCTBUTENIBHBIC 4YHCIIA, OKPYIJIITH
JCHCTBUTEIIBHBIC YUCIIA, BBIIOJIHATh IPUKUIKY PE3ybTaTa BBIYMCICHUHN, OLEHKY
YUCIIOBBIX BBIPAKECHUM.

AnredpanvyecKue BbIPpaKEHUA

CB0OOHO OnEepupOBaThH MOHATUEM KBAJPATHOTO TPEXUWICHA, HAXOAUTh KOPHU
KBapaTHOI'0 TPEXUJICHA.

PacknanpiBaTh KBaJIpaTHBINM TPEXWICH HA JIMHEWUHBIC MHOXUTEH.

YpaBHeHHS U HEPABEHCTBA

Pemats nuHelHbIE U KBaApaTHBIE YPABHEHHUSI, YPABHEHHUS, CBOJAILNECS K HUM,
JIPOOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemrats HECIOKHBIE KBAapaTHBIE YPABHEHUS C IIAPAMETPOM.

Pewate nMHEVHBIE HEPABEHCTBA, KBAJIpaTHHIE HEPABEHCTBA, MCIOJIb30BAThH
METOJI MHTEPBAJOB, M300pakaTh pEIICHHE HEPABEHCTB HA YMCIOBOM MpPSMOH,
3aIUCBhIBATh PELIEHUE C IOMOLIBIO CUMBOJIOB.

Pemare cucremsl IBYX JIMHEMHBIX YPAaBHEHUU C JABYMS NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISICTCS JIUHECUHBIM.

PeraTe HECIOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C ITApAMETPOM.

[IpuMeHsATh METOABl PABHOCHIIBHBIX MPEe0Opa30BaHUil, 3aMEHbI IEPEMEHHOM,
rpaduaeckoro MeTo/ia Py PeIIeHUU YpaBHEHHUM 3-1 U 4-i cTeneHeH.

Pemlarb  cucTemMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM IIPSMOM, 3alIUCHIBATH PELIEHHUE C TIOMOLIBIO CUMBOJIOB.

Pemate ypaBHEHMs, HEpPaBEHCTBA M MX CHUCTEMBI, B TOM YHUCIE C
OTPaHWYCHUSIMU, HAIIPUMEP, B LIEIIbIX YHCIIAX.



[IpoBOAUTE MCCIIENOBAHNS YPABHEHUW U CUCTEM YPAaBHEHHUM, B TOM YHCIIE C
IpUMEHEHHEM rpauuecKux MpeIcTaBiIeHNi (YCTaHABINBATh, UMEET JIU ypaBHEHUE
WIM CHCTEMAa YPaBHEHUI PEIICHHUS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

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

Hcnonb30BaTh ypaBHEHMUS, HEPABEHCTBA M UX CHUCTEMBI ISl COCTABIICHHUS
MAaTEMATUYECKOW MOJEIN pPEAIbHOM CHUTyallMd WIM MPUKIAJHOW 3a/1a4H,
WHTEPIPETUPOBATH NIOJyYCHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOTPECCHU

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, TIpapuk
GyHKUMH, TpsMas MOPONOPLHUOHAIBHOCTb, JIMHEWHAas (QyHKUUS, OOpaTHas
MPONOPLHUOHANIBHOCTD, Mapadosa, rurnep0osia, KyCoOuHo-3adaHHas PyHKIUs.

Uccnenosath pyHKkuuIO 10 €€ rpaduky, yCTaHABIMBATH CBOMCTBA (DYHKLMI:
001acTh OMNPEIEIIEHUsI, MHOXKECTBO 3HAUEHUM, HYJIM (PYHKIHH, MPOMEKYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXYTKM BO3pacTaHusi M yObIBaHUSA, YETHOCTb U
HEYETHOCTh, HAMOOJIbIIIEE U HAUMEHBIIEE 3HAYEHUSI, ACUMIITOTHI.

Pacno3naBaTh KBajpaTUyHyr (QYHKIHIO 110 (opMyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPUU.

Omnpenensts nojiokeHue rpapuka KBagpaTuyHOW (yHKIIUU B 3aBUCUMOCTH OT
e€ ko pULIUEeHTOB.

Crpouth rpaduk  KBagpaTH4YHOHM  (YHKUMH, ONHUCHIBATH  CBOWMCTBA
KBaJIpaTUYHON PYHKIUU TI0 €€ rpaduKy.

Hcnonb30BaTh CBONCTBA KBAAPATUYHOW (PYHKITUU JIJIS PEIICHHUS 3a71a4.

Ha npumepe kBaapatuyHoil GyHKIMU cTpouTh rpaduk GyHkmuu y =af(kx +
b) + ¢ ¢ momMomikIo Mpeodpa3zoBanuil rpaduka GyHKuUM y=£(x).

NnmrocTpupoBaTh ¢ MOMOMIbIO Tpaduka peaabHy0 3aBUCUMOCTb UJIH MPOLIECC
10 X XapaKTEPUCTHUKaM.

Apudmernyeckass ¥ reoMeTpUYECKas MPOrpPeccuu

CB00OOIHO ONEPUPOBATH MOHATUAMHU: TOCIEIOBATENBHOCTD, apupMeTHUIECKAs
U T€OMETPUYECKasi TPOTrPECCHH.

3amaBaTh MOCJENOBATEIBHOCTH pPAa3HBIMU CIIOCOOAMH: OIMMCATENIbHBIM,
TaOJIMYHBIM, C TIOMOIIBIO0 (POPMYJIBI #-TO WIIEHA, PEKYPPEHTHBIM.

BBINONMHATE  BBIUMCIACHHUS C  UCHOJB30BaHUEM (OpMYyN #-rO0  4JeHa
apru(PpMETUYECKON U reOMETPUUECKONU MPOTrpeCCuil, CyMMbI IEPBBIX 71 YJICHOB.

N300pakath 4ieHbl MOCIEI0BATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOM
IJIOCKOCTH.

Pemate 3agaun, CBA3aHHBIE C YHCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
qHCclie 337a4i U3 pealbHON JKU3HH (C UCIIOJIb30BAHUEM KaJbKyJIATOPA, IU(PPOBBIX
TEXHOJIOTUH).



PacriosnaBaTh W NPUBOAUTH TPUMEPHl KOHEYHBIX M OCCKOHEYHBIX
MOCNIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIENIOBATEIbHOCTEH, MOHOTOHHO
BO3paCTaOMuUX (yOBIBAIOIINX ) TTOCIIEI0BATEILHOCTEH.

ViMeTs TipecTaBIeHrnEe O CXOIUMOCTH TTOCIIEA0BATEILHOCTH, YMETh HAXOIUTh
CyMMy O€CKOHEYHO YOBIBAIOIICH T€OMETPUUECKOM MPOTPECCHH.

[IpumMeHsATh METOT MaTEeMAaTHUECKOW UHTYKIIUU TIPH PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

VPABHEHUIA.

7 KJIACC
No HanMenonanme KoaunuecTBo yacoB DJIeKTPOHHbBIE
(undposbie)
n/ | pasiesioB H TeM Becer  Kourpoububl = IIpakTnyeckn
oOpa3oBaTejibHbIE
n NporpamMmbl 0 € padoThl e padoThbI
pecypchl
UUCIIA U
BEIUMCIEHIS. bubnunorexa LIOK
1 11 1 https://m.edsoo.ru/77e09b1
PanmonanbHbie 3
yucia (MMOBTOPEHHE) B
OVYHKIINN. bubnuorexa [JOK
2 Koopaunats! u 17 1 https://m.edsoo0.ru/77¢09b1
rpaduku. OyHKIUHU 3
AJITEBPAMYECKU
E BEIPAYKEHISL. bubnuoreka [{OK
3 7 https://m.edsoo.ru/77e09b1
Berpaxenus ¢ 3
MepeMEHHBIMHU
YPABHEHUS 1
CHUCTEMBI bu6nmorexa LIOK
4 YPABHEHHUI. 10 1 https://m.edsoo.ru/77¢09b1
JIuHelHbIe 3
ypaBHEHUs
YUUCIIA U
BBIUMCJIEHU L. bu6nmorexa LIOK
5 CreneHsb ¢ 6 https://m.edsoo.ru/77e09b1
HaTypaJbHBIM 3
MoKa3aTeaeM
AJI'EBPAYECKU bubnmorexa LIOK
6 E BEIPAXKEHN L. 23 1 https://m.edso0o.ru/77e09b1
MHOrouIeHbI 3
AJITEBPAMYECKU
E BBIPAXKEHU . bubnunorexa LIOK
7 DopMysl 14 1 https://m.edsoo.ru/77e09b1
COKpPAaIIEHHOTO 3
YMHOXEHHUS
UUCIIA U bubnunoreka LIOK
8 BBIYMCJIEHUWA. 10 https://m.edso0o.ru/77e09b1
HemumocTb 3
OYHKIAN. bubmuoreka [{OK
9 . 16 1 https://m.edso0o.ru/77e09b1
Jluneitnas GpyHKIUS 3
VYPABHEHUA U but6mmoreka [IOK
10 CHUCTEMBI 14 1 https://m.edso00.ru/77¢09b1

3
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https://m.edsoo.ru/77e09b13
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https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
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https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
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https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
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https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13

CucreMbl JUHERHBIX
ypaBHEHUH

[ToBTOpEHUE,
1 0000111eHNE,
cucTeMaTu3alus

3HAHUH

OBIIEE KOJIMYECTBO
YACOB I1O0
ITPOTPAMME

136

bubnunorexa LIOK
https://m.edsoo.ru/77¢09b1
3
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TEMATHYECKOE IINTAHUPOBAHHUE

I[TPOTPAMME

8 KJIACC
No HannMernopamme KoanuyecTBo yacoB DJIeKTPOHHbBIE
(ungposbie)
n/ | pasiesioB H TeM Bcer  Kourpoububl = IIpakTnyeckn
o0pa3oBaTe/ibHbIE
n NporpamMmbl 0 € padoThI e padoThbI
pecypchbl
YPABHEHUS U bubmuorexa [JOK
1 HEPABEHCTBA. 20 1 https://m.edsoo.ru/6d40b70
Hepasencraa 4
UUCIIA U bubnuorexa [JOK
2 BBIUNCJIEHU L. 17 1 https://m.edsoo.ru/6d40b70
KBanpatHblii KOpeHb 4
YPABHEHUS U Ent OK
HEPABEHCTBA. nommorexa 11
3 17 1 https://m.edsoo.ru/6d40b70
KBagpartusie 4
ypaBHEHUSA h
AJITEBPAMYECKU
E BBIPAXKEHU . bu6mmoreka [IOK
4 JHpobHo- 17 1 https://m.eds00.ru/6d40b70
palroOHaIbHBIE 4
BBIPKEHUS
YPABHEHUS U
HEPABEHCTBA. bu6mmoreka [JOK
5 Hpob6Ho- 19 1 https://m.edso0.ru/6d40b70
palOHAIbHbBIC 4
ypaBHEHUs
bu6mmoreka [IOK
6 OYHKIMHU 15 1 https://m.edsoo.ru/6d40b70
4
AJITEBPAMYECKHU bu6mmoreka [IOK
7 E BBIPAXKEHU L. 14 https://m.edso0o0.ru/6d40b70
Crenenu 4
UNCIIA U bu6mmorexa [IOK
8 BBIUMCJIEHU L. 7 1 https://m.edso0o.ru/6d40b70
JleTMMOCTh 4
[ToBTOpEHUE,
oGoGmeHe bu6mmorexa [IOK
9 ’ 10 1 https://m.eds00.ru/6d40b70
CUCTEMaTH3aIus A
3HaHUH h
OBIIEE KOJINMYECTBO
YACOB IIO 136 8 0



https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
N HanmMenoBamnme KoanyecTBO 4acoB DJIeKTPOHHbBbIE
(undposbie)
n/ | pa3sjgesioB H TeM Bcer  Kourtpoibu IpakTHyeck
oOpa3oBaTejibHbIE
1 nporpaMmMbl 0 ble padoThI ue padoTbl
pecypchl
bu6nmorexa [IOK
1 OYHKINHN 25 1 https://m.edsoo.ru/133de
aba
YPABHEHUS U bubnuorexa [JOK
2 HEPABEHCTBA. 15 1 https://m.edsoo.ru/133de
KBanpaTHble HepaBeHCTBA aba
YPABHEHUS U b OK
HEPABEHCTBA. nommotexa [
3 25 1 https://m.edsoo.ru/133de
YpaBHEHHMsI, HEPABCHCTBA aba
U UX CUCTEMBbI T
UHCJIOBBIE bu6nmorexa LIOK
4 I[MTOCJIEHJOBATEJIBHOC 25 1 https://m.edsoo.ru/133de
THU U ITPOT'PECCHUUA aba
AJITEBPAMYECKUE G OK
BBIPAKEHUSL. Crenenn nommotexa [
5 12 1 https://m.edsoo.ru/133de
C parMOHAILHBIM aba
oKaszarejeM o
bu6nmorexa LIOK
I 000 )
6 OBTOpEHHE, 0DO meHI:Ie 34 1 https://m.edsoo.ru/133de
cucTeMaTu3aIys 3HaHUI
aba
OBHIEE KOJIMYECTBO 136 6 0
YACOB I10 ITPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU TIPOI'PAMMBI

7 KIIACC
Koxn .
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTarta
1 Uucna v BBIYUCICHUS
L1 BrImonHATh, codyeras yCTHbIE M MHCbMEHHbIE MPHEMBI, apu(MeTHIecKue
' JEMCTBUS C pallMOHAIbHBIMU YHCIaMU
HaxonuTh 3Hau€HUs YUCIOBBIX BBIPAXKEHUH, IPUMEHATh pa3HOOOpa3HbIe
1.2 CrocoO0bl M TMPHUEMBI BBIYMCICHHUS 3HAUYCHWH JPOOHBIX BBIPAKECHUH,
coJiep KanIix OOBIKHOBEHHBIE U AECATUYHBIC APOOH
Ilepexoauth OoT 0ZHOM (hOpMBI 3amucH YKcen K Apyro (mpeodpa3oBbIBaTh
1.3 JECATUYHYIO JIpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECTHUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECATUYHYIO TPOOb)
1.4 CpaBHHBATh U yOPSAI0UYUBATH PAIIMOHATIBLHBIC YHCTIA
1.5 OxpyrisTh uncna
BbINONHATE OPUKUIKY M OLEHKY pe3yjbTaTa BBIYMCICHHUH, OLIEHKY
1.6 3HAYEHUH YUCIIOBBIX BBIPAXKEHUI. BBINONHAT AEHCTBUS CO CTENEHSIMHU C
HaTypaJbHBIMH ITOKA3aTENIIMU
L7 [IpumeHsaTh TpU3HAKK JEIUMOCTH, Ppa3JIOKEHHE HAa MHOXUTEIU
' HATypaJIbHBIX YUCEI
Pemarp mpakTHKO-OpHUEHTUPOBAHHBIE 3a/1a4M, CBA3AHHBIE C OTHOILIEHUEM
18 BEJIMYMH, MIPONOPLUOHATIEHOCTHIO BEJIMYUH, MPOLIEHTaMH,
' MHTEPIPETUPOBATh PE3YIbTAThI PELICHUsS 33/1a4 C YUYETOM OrpaHUuYEHUH,
CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTpUBAEMbIX 0OBEKTOB
2 Anrebpanyeckue BbIpaKeHUs
21 Hcnonp3oBath  anreOpandeckyr0  TEPMHUHOJOTHUI0O U CHUMBOJIUKY,
' MIPUMEHSTH €€ B IPOLIECCE OCBOCHMS y4eOHOT0 MaTepuala
27 Haxonuts 3HaueHus OyKBEHHBIX BBIPAKEHUN MPHU 33JaHHBIX 3HAYEHMSX
' MePEMEHHBIX
’3 BoimonHATe  mpeoOpa3oBaHus  LEJNOTO  BBIPAKEHHs] B MHOTOWIEH
' MIPUBEJICHUEM MOJOOHBIX CIIaraeMbIX, PACKPHITHEM CKOOOK
24 BbInonHATE yMHOXKEHHE OJHOYJIEHAa Ha MHOTOWIEH M MHOroWieHa Ha
' MHOTOYJIEH, TPUMEHATH POPMYJIBI KBaipaTa CyMMBI U KBaJipaTa pa3HOCTH
OcCylIecTBIATh Pa3ioKeHWE MHOTOWIEHOB HAa MHOMKHUTENIHU C TOMOIIBIO
2.5 BBIHECEHHS 3a CKOOKM OOIIEr0 MHOXKUTENS, TPYNIUPOBKH CJIaraeMbiXx,

pUMeHEeHUs (HOPMYIT COKPAIIEHHOTO YMHOKEHUS




[TpumensTh MpeoOpa3zoBaHUs MHOTOYICHOB JUISl PELICHHS PAa3IUYHBIX

26 3a/1a4 U3 MATEMaTUKH, CMEKHBIX ITPEIMETOB, U3 PealbHON IPAKTUKU
27 Hcnons30BaTk CBOMCTBA CTENEHEH C HATYpaJbHBIMM ITOKA3ATEISIMU IS
' npeoOpa3oBaHus BEIPAXKEHUH
3 VYpaBHEeHUSs 1 HEPABEHCTBA
Pemrate nMHeElHBIE YpaBHEHUS C OJHOM IIEPEMEHHOM, IIPUMEHSIS IIPaBUIIa
3.1 Iepexo/ia OT UCXOJHOTO YpaBHEHHUS! K paBHOCUIbHOMY eMy. IIpoBepsTs,
SBJIACTCS JIM YUCIIO KOPHEM YpaBHEHUS
39 [TpumensTh rpaduyeckre METOABI IPU PELICHUH JIMHEHHBIX ypaBHEHUN U
' UX CUCTEM
13 [TonGupath mpuMepbl Hap 4ucell, SBIAIOLIMXCS PElIeHHEM JIMHEHHOro
' YPaBHEHUS C IBYMs IEPEMEHHBIMU
CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpaMK JMHEHHOTO YPaBHEHUS C
34 IBYMsI TIEPEMEHHBIMH; IOJIb3YSCh Tpa(uKOM, NPUBOIUTH PUMEPHI
pelLlIeHNs] ypaBHEHUS
15 Pemarp cucreMpl IByX JTMHEWHBIX YpAaBHEHUH C JBYMs IEPEMEHHBIMH, B
' TOM YHCIIe TpapUIeCcKn
CocTaBiATh M pellaTh JIMHEHHOE YPABHEHHE WIM CHUCTEMY JIMHEHHBIX
3.6 YPaBHEHHUI IO YCJIOBMIO 3aJaud, MHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJYUYEHHbIN pe3ybTaT
4 Koopaunats! u rpaduku. @yHKkmu
N300paxaTh Ha KOOPIAMHATHOW MPAMON TOUYKH, COOTBETCTBYIOILIUE
4.1 3aJlaHHBIM KOOpJAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3alHChIBATh
YHCIIOBBIE TPOMEKYTKH Ha alNreOpandeckoM si3bIKe
4.2 OTmeuaTs B KOOPAMHATHOM MJIOCKOCTH TOYKH I10 33/1aHHBIM KOOpIUHATaM
4.3 Crpouts rpaduku TMHEHHBIX QyHKIMI. CTpoutsh rpaduk GyHKIUHU y = [X|
OnwuceiBaTh C TMOMOIIBIO (DYHKIMH HW3BECTHBIE 3aBHUCUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOpPOCTb, BpPEMs, pAaCCTOSHHE, LEHY, KOJHMYECTBO,
CTOMMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM padOThI
4.5 HaxonuTh 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa
[Tonumars rpaduueckuii crnocod npeacTapieHus U aHaIM3a HH(OpMaluy,
4.6 U3BJIEKaTh M MHTEPIPETUPOBATH MH(OpPMALMIO U3 IpadHUKOB peabHBIX

MPOLIECCOB U 3aBUCUMOCTEMN




8 KUIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJILHON MPOrPAMMbI OCHOBHOI'0 00111er0 00pa30BaHusA

1

1.1

1.2

1.3

Yucia ¥ BEIUMCIIEHUS

Hcnonb30BaTh HavYaIbHbIE IPEACTABIECHUS O MHOXKECTBE JCHCTBUTEIBHBIX
qyucen JUIsl CpPaBHEHMs, OKPYIJIEHHS U BBIUMCIEHUH, H300paxarh
JEHCTBUTEIILHBIE YHACIIA TOUKAMHU Ha KOOPJAMHATHOMN NPAMOU

HpI/IMCHHTB IIOHATHEC apI/I(l)MCTI/I‘ICCKOFO KBaApaTHOI'0 KOPHA, HAXOOUTb
KBaApPATHBIC KOpPHH, MUCIIOJIB3Yyd IIPpU HeO6XOI[I/IMOCTI/I KaJIbKYJIATOP,
BBIIIOJIHATD Hp606p330BaHI/IH BBIpa)KeHHﬁ, COACPIKAIIUX KBaJApaTHbLIC
KOpHH, UCITOJIB3Y:1 CBOMCTBa KOpHeﬁ

Hcnons3oBaTh 3anucu OOIBIINX U MaJIBIX YACEI ¢ HOMOIIBIO JECITUYHBIX
npo0Oelt u creneHel uncna 10

2.1

2.2

Anrebpanyeckue BbIpaXKEHUS

HpI/IMeHHTB INOHATHC CTCIICHU C LICJIbIM IIOKAa3aTCJIEM, BBIIIOJIHATD
Hp606pa3OBaHI/I$I BBIpa)KeHHﬁ, CoacpIKamnx CTCIICHHU C OCJIbIM
II0Ka3aTCJlIEM

BoImoaHaTs TOKECTBEHHBIE peoOpa3oBaHUS paIMoHaIbHBIX
BBIDOKEHUII Ha OCHOBE TMpaBWJI JCHCTBHI HaJ MHOTOYJICHAMH U
anredpanvdeckuMu IpoOsSMu

23

24

PacknanpiBaTte KBagpaTHbIA TPEXUIIEH HA MHOKHUTEIN

[TpumMeHsTH TpeoOpa3zoBaHus BBIPAKEHHUM AJIS peIlIeHUs pa3InYHbIX 3a7a4
U3 MaTeMaTHKHU, CMEXHBIX IPEJAMETOB, U3 PEeaTbHOM MPaKTUKH

YpaBHEHHUsI U HEPABEHCTBA

3.1

32

33

34

Pemrate nuHeNHbIE, KBapaTHbIE YPABHEHUS U pallUOHAJIbHBIC YPABHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIByX YPaBHEHUH C IBYMsI [IEPEMEHHBIMA

HpOBOI[I/ITI) HpOCTCﬁH.IPIC HUCCICcaJ0BaHus ypaBHeHI/Iﬁ Hn CUCTEM ypaBHeHHfI,
B TOM quCJie C NPpUMCHCHUCM Fpa(l)I/ILICCKI/IX HpeI[CTaBJ'ICHI/Iﬁ
(yCTaHaBJ'II/IBaTB, HUMECT JIN YPABHCHUC HUJIM CUCTEMA ypaBHCHI/Iﬁ peuicHus,
€CJIM UMECT, TO CKOJIBKO, 1 npoqee)

IlepexoauTh OT cI0BEeCHON (POPMYIHMPOBKU 337a4H K €€ anreOpandeckoi
MOZICJIA C IIOMOUIBIO COCTaBJICHUs YPAaBHEHUs WIA CUCTEMbl YPABHEHUH,
MHTEPIPETUPOBATE B COOTBETCTBUU C KOHTEKCTOM 3aJa4yM IOJy4YECHHBIN
pe3yabTar

[IpyMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIsl CPaBHEHMs, OICHKH,
pelars JMHENHHbIE HEPAaBEHCTBA C OAHOM NEPEMEHHOM U HMX CHUCTEMBI,
JaBaTh TpapUUECKyI0 MILTIOCTPAIIMI0 MHOXKECTBA PELICHUN HEpaBeHCTBA,
CHCTEMBI HEPABEHCTB

OyHKIUU




4.1

[TornMaTh 1 UCTIONBH30BaTh (PYHKIIMOHABLHBIC TTOHSTHSI U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAuUEHUs), OMNPENeNATh 3HadeHHe (QYHKIUU IO
3HAYEHUIO apTryMEHTa, ONPeAeTsATh CBOMCcTBa (DyHKIMU 1O e€ rpaduKy

4.2

Ctpouts rpaduku eMEHTapHbIX GYHKUUH BUIA: Y = k/x

v=k/x , y =x?y=x3y = [X|, OlUCBIBaTh CBOMCTBA YUCIOBOH (PYHKLINH I1O

e€ rpaduky

9 KJIACC

Kox
NpoBEePsSIEMOro
pe3yJbTaTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOI
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

Yucna 1 BRIYUCICHUS

1.1

1.2

CpaBHUBaTh U YIIOPAI0UYMBATH PALIMOHAIBHBIE U HPPALlMOHATIbHBIE YK CIIa
BoimonHaTe apudmernyeckue AEUCTBUS C PALMOHAIBHBIMU YHCIIAMU,
coueras YCTHBIE U INHUCbMEHHBIC IIPUEMBI, BBIIIOJHATL BBIUHCICHUSA C
HPPALMOHAIIBHBIMU YUCIIAMU

1.3

Haxonute 3HaueHust creneHerd C LENbIMM MOKa3aTeIsIMH U KOPHEM,
BBIUMCIIATH 3HAYECHUS YUCIIOBBIX BBIPAKECHUI

1.4

OxpyrisTh JEHCTBUTENIbHBIE YHCIIA, BBINOJHATH MPUKUAKY pe3yJibTaTa
BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAXKECHUMN

YPaBHCHI/IH " HCPABCHCTBA

2.1

2.2

23

24

Pemrate iMHENHBIE M KBAJAPATHBIC YPAaBHEHHUs, YPABHEHMS, CBOJALINECS K
HUM, IPOCTENIINE TPOOHO-pallMOHAIbHbIE YPaBHEHUS

Pemares cucremsl AByX JIMHEHWHBIX YPaBHEHUHN C IBYMs IIEPEMEHHBIMU U
CHUCTEMBbI JIByX YpPaBHEHHI, B KOTOPBIX OJHO YpPAaBHEHHE HE SIBJISETCA
JIMHENHBIM

Pemate TeKCTOBBIE 3adaud aHFC6paI/I‘-ICCKI/IM CIIOCOOOM ¢ IIOMOIIBIO
COCTaBJICHHUA YPAaBHCHUA UM CUCTEMbI JOBYX ypaBHCHI/Iﬁ C JByMHA
NMEPpCMCHHBIMU

[IpoBouTH MpoCTEIINE HCCAEA0BAHUS YPABHEHUI U CHCTEM YPaBHEHUN,
B TOM YHCJIE€ C TIPUMEHEHHEM TpapHUuecKuX MpeaCTaBICHUN (Hampumep,
YCTaHaBJIUBATh, UMEET JIU YPABHEHUE WIN CUCTEMA YPABHEHUMN pELICHUS,
€CJIN UMEET, TO CKOJIBKO)

2.5

Pemarp nuHeliHbIe HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300paXxaTh
pelIeHue HEPAaBEHCTB HA YHMCIIOBOM MPSMOW, 3allMCHIBATH DPEIICHHE C
IIOMOILIbI0 CUMBOJIOB

2.6

Pemarp cucTtemMbl JHMHEWHBIX HEPABEHCTB, CHCTEMbl HEPaBEHCTB,
BKJIIOYAIOIIME KBAJPAaTHOE HEPABEHCTBO, N300pakaThb pPelIeHUuEe CHCTEMBbI




HCPAaBCHCTB Ha YHUCIOBOM HpHMOfI, 3alUCbIBATh PCHICHUC C IMOMOIIBIO
CHMBOJIOB

2.7

Hcnonbs30BaTh HEpAaBEHCTBA MIPU PELLICHUH PA3JIMYHBIX 3a/1a4

OyHKIMU

3.1

Pacnio3naBath (pyHKIMHM W3y4eHHBIX BHUIOB. IIOKa3pIBaTh CXeMaTHUECKU
pacroio’keHrue Ha KOOPAMHATHOW IJIOCKOCTH TpadukoB (PpyHKIMH BUa:
y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCHMOCTH OT 3HAYCHHU
K02(pPUITMEHTOB, ONMMMCHIBATH CBOMCTBA (DYHKIIUIA

3.2

33

[Toka3pIBaTh CXEMaTHUECKU PACIIONOKEHHE Ha KOOPAMHATHON TIOCKOCTH
rpadukoB QyHKIMI Buga y = VX, y = |X| ¥ OIHUCHIBaTh CBOMCTBA (PYHKUIUI
Ctpoutb 1 n300pakaTh CXeMaTHYECKH IpadMKu KBaIpaTUYHbIX QYHKLNH,
OIUCHIBATH CBOIMCTBA KBAIPATHUHBIX (DYHKIMH MO MX rpaduKam

3.4

Pacnio3naBate KkBagpaTHuHyto (yHKIOUIO 1O ¢dopMmyse, TPHUBOAUTH
IpUMEPHl KBaJApPAaTHYHBIX (YHKIMHA W3 peaJbHON JKU3HU, (U3WKH,
F€OMETPUHU

4.1

Apudmerndeckast 1 reoMeTpUIECcKas IPOTrPecCuu

Pacnio3naBath apI/I(i)MeTI/I‘ICCKy'IO U TCOMCTPUUCCKYHO IIPOrpeCcCHUU IIpU
Pa3HbIX crocobax 3aJaHusg

4.2

BEBIMONHAT BBIYMCIEHUS € HWCHOJB30BaHHWEM (OpMYyN 7-TO UICHA
apu(METHUECKOW W TEOMETPUYECKOH MPOTpeccHii, CyMMBI IEPBBIX N
YJICHOB

4.3

4.4

N300pakaTh YICHBI MOCIENOBATEIHHOCTH TOYKAMH Ha KOOPJAMHATHON
TUIOCKOCTH

Pemiate 3aauu, CBsI3aHHbBIE C YUCIOBBIMH TOCIIEJOBATEIBHOCTSAMH, B TOM
qucie 3a7a4d U3 peajbHOM KM3HM (C MCIOJIb30BAHUEM KaJbKYJIATODA,
U(POBBIX TEXHOJIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT COAePKAHUSA
1 Yucna ¥ BBIYUCIICHUS
JpoOu 0OBIKHOBEHHBIE U IECATHYHBIC, IEPEX0 OT 0JTHOU (popMBbI 3anmcu qpodeit
1.1 K apyroil. IloHsATHe  panMOHAJIBHOTO  YHUCJIA, 3alUCh, CpPAaBHEHUE,
YIOPSAA0YMBAHUE PALIUOHAIBHBIX YUCEI
12 Apudmernueckue AEHCTBHUS C palMOHAIBHBIMU yuciamu. Permenue 3amay w3
' peaJibHOM MPAaKTUKK HA YacTH, Ha IpOOH
13 CreneHb C HaTypajJbHbIM IIOKa3aTeJIeM: OIpeJesieHue, IpeoO0pa3oBaHue
) BBIPQ)KEHUI Ha OCHOBE ONpPEIEICHNUS, 3aMCh OOIBIINX YHCEll
L4 [IponeHThI, 3anMCh MPOIEHTOB B BUAE APOOU U APOOH B BUAE NPOLEHTOB. Tpu
' OCHOBHBI€ 3a/1a4Ml Ha MIPOLIEHTHI, PELLICHUE 334a4 U3 PEaJIbHOU PaKTUKU
L5 [IpumeHeHne MpU3HAKOB JAETUMOCTH, Pa3I0KEHNE HA MHOKHUTENIN HaTypaJIbHbIX
' qHcel
1.6 PeanbHble 3aBUCMOCTH, B TOM YHUCIIE ITPsIMast ¥ 00OpaTHasi IPOIOPLHOHAIBHOCTH
2 Anrebpanyeckue BbIpaXKEHUS
)1 IlepemeHHBIE, YMCIIOBOE 3HAUEHUE BBIPAXKEHUS C NEepeMEHHOM. JlomycTumele
’ 3HAYEHUS TIEPEMEHHBIX
29 [IpencraBieHre 3aBUCMMOCTH MEXIY BEIMYMHAMH B BUAE (OPMYJIBL.
’ Brraucnenus no ¢popmynam
23 [IpeoOpa3oBanne OYKBEHHBIX BBIPAXKEHUMN, TOXKAECTBEHHO PaBHbIE BHIPAKEHUS
24 CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM
)5 OpHowieHbl U MHOrowieHbl. CteneHb MHOrowieHa. CiokeHue, BbIYUTaHHE,
’ YMHOKEHHE MHOTOUJICHOB
r 6 @opMyJIbl COKPAIIEHHOTO YMHOMKEHUS: KBaJIpaT CyMMBbl M KBaJpaT Pa3HOCTH.
’ ®dopmysia pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTENH
3 VYpaBHeHUs
31 VYpaBHeHHe, KOpEHb YpaBHEHHUs, TpaBuwia NpeoOpa3oBaHUS YypaBHEHUS,
PaBHOCHJIBHOCTh YPaBHEHUM
39 JIuneliHOE ypaBHEHHE C OJHOM IIEPEMEHHOW, YMCIO KOPHEW JIMHEHHOIO
' YPaBHEHUS, PELIEHUE JIMHENHBIX YPaBHEHUM
313 CocraBieHrue ypaBHEHHI IO YCIOBHIO 3aJadyd. PernieHne TEKCTOBBIX 3a/lad C
' MOMOIIBIO YPaBHEHHUI
34 JIuHeltHOE ypaBHEHUE C JBYMs IEPEMEHHBIMU U €To rpaduk
Cucrema 1ByX JTUHEHHBIX YPaBHEHUHU C IByMs IEpeMEHHBIMU. Pemenne cucrem
3.5 ypaBHEHHH CIOCOOOM TOACTAHOBKH. IIpuMepsl pemieHus: TeKCTOBBIX 3adad C

IIOMOILBIO CUCTEM YPAaBHEHUI




Koopaunats! u rpadpuku. OyHKImMu

4.1 Koopaunara Touku Ha npsMoi
49 Uucnossle npomMexyTku. PaccrosHue Mexay AByMS TOYKaMH KOOpPIMHATHOU
' IpsAMOi
43 [IpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuncca v OpAMHATA TOUKH
' Ha KOOPMHATHOM IIIOCKOCTH
44 [Ipumepsl rpadukoB, 3agaHHBIX GopMynaMu. UreHue rpaduKOB peallbHBIX
) 3aBUCHMOCTEH
4.5 [onsarue Gpynkuuu. ['papuk ¢pynkunu. CroricTBa GyHKIMIA
4.6 Jluneiinas pynkmus, e€ rpaduk. ['paduk GyHkum y = [X|
4.7 I'paduueckoe penieHne IMHEWHBIX YPaBHEHUHN U CUCTEM JIMHEHHBIX ypaBHEHUN
8 KJIACC
Kon IIpoBepsieMbI 3JI€MEHT COAEPIKAHMS
1 Yucna v BBIYUCICHUS
11 KBanparusiii kopeHb u3 uucia. [lonstue 00 wuppauuMoOHaIBLHOM 4MHCIIE.
' JecsTuunble NpUOIMKEHNUS UPPALMOHAIBHBIX YHCET
CpoiicTBa apu(MeTHYECKUX KBAAPATHBIX KOpPHEM W HX TNPUMEHEHUE K
1.2 MpeoOpa3OBaHUI0 YWCIOBBIX BBIPAKEHUH W BbIYMCICHUSAM. JlelicTBUTEIbHBIC
qucia
1.3 Crenens C 1eNbIM TTOKa3zaresieM U e€ cBoiicTtBa. CTaHaapTHas 3alUCh YHCIIa
2 Anrebpanyeckue BbIpaKeHHs
2.1 KBagpatHblii TpEXusieH, pa3ioKeHUE KBAIPATHOTO TPEXWIEHA Ha MHOXKHUTEIH
2.2 Anrebpanueckast ApoOb. OCHOBHOE CBOMCTBO anredpandeckon qpoou
2.3 CrnoxeHue, BBIYMUTaHUE, YMHOXKEHHE, JeJIeHNE alre0pandeckux Ipooei
24 PanmonanbeHblie BEIpaKEHUS U UX IpeoOpa3oBaHue
3 VYpaBHEHUS U HEpaBEHCTBA
31 KBanpatHoe ypaBHeHue, ¢popMynia KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema
’ Buera
3.2 Pelenue ypaBHeHUM, CBOASIIMXCA K JIMHEWMHBIM U KBaJAPATHBIM
3.3 [Tpocreiimue ApoOHO-palliOHAIbHBIE YPaBHEHUS
['padmyeckas wHTEpHpeTallMs ypaBHEHUH C ABYMsI MEPEMEHHBIMH H CHUCTEM
3.4 JIMHEMHBIX YpPaBHEHUW C AByMsA NEpeMeHHbIMHU. [Ipumepsl pelieHus: CUcTeM
HEJTMHEHHBIX YPaBHEHUH C IBYMsI TIEPEMEHHBIMH
3.5 Permenue TekCcTOBBIX 3a1au alreOpandeckuM crocoOom
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0JHON ITEpEMEHHON




3.8

PaBHOCHIBHOCTH HCPAaBCHCTB

3.9 JIvHeitHbIe HEpaBEHCTBA ¢ OJHOM MTEPEMEHHOI
3.10 CucreMbl TUHEINHBIX HEPABEHCTB C OJIHOM IIEPEMEHHOM
4 OyHKIUU
41 [Tonsatue ¢pynkuuu. OONaCTh ONpENEIeHUs] 1 MHOXKECTBO 3HAUYCHUH (DyHKIUH.
' CnocoOsI 3a1anus QyHKIHMA
4.2 I'padux Gpynkuuu. YreHre cBOWCTB GYHKINU 10 €€ TpauKy
43 [Tpumeps! rpadukoB PyHKIUHN, OTPAKAIOMIUX PeaTbHbIE MPOIECChI
44 @OyHKIMM, ONUCHIBAIOIIME MpsAMYI0 U OOpaTHy!0 IpOINOPLUOHAIbHBIE
' 3aBHCHMOCTH, X IpaduKu
4.5 @yHKIUU y =x?% y = x7
4.6 Oynkn y = [x, y = |x|
4.7 ['paduueckoe pelieHrne ypaBHEHUH U CUCTEM YpaBHEHUH
9 KIIACC
Kon IIpoBepsiemMblii 31eMEHT COAEPKAHUSA
1 Yucna v BIYUCICHUS
11 PanmonanbHble 4YMcia, MPpAlMOHANBHBIE YHCIA, KOHEYHble M OECKOHEUHbIe
’ JeCATUYHbIE TpooU
MHO€ecTBO AEUCTBUTEIbHBIX YMCEN, JEUCTBUTENbHbIE YMCIa KaK OECKOHEYHbIE
12 JeCSITUUHbIE ApoOU. B3anMHO 0JHO3HAYHOE COOTBETCTBHE MEXIY MHOKECTBOM
' JNEHCTBUTENBHBIX YHCEN M KOOPAMHATHOM mpsiMoil. CpaBHEHME NEHCTBUTEIbHBIX
qrcen
1.3 Apudmerndeckue AeMUCTBUS C ACUCTBUTEILHBIMHU YUCIAMU
W3mepenus, npuOIMKEeHUs, OLUEHKH. Pa3mepsl 0OBEKTOB OKpYXKAroIEero Mupa,
L4 JUINTENIBHOCTh TPOLIECCOB B OKpyXkaromem wmupe. IlpubnmxéHHoe 3HaueHHE
’ BEJIMYMHBI, TOYHOCTh MNpuOMKeHus. Okpyrienue uucen. [Ipukunka u oueHka
pE3yJIbTaTOB BBIYUCICHUIN
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUSI C OJHON NTEPEMEHHON
2.2 JIunelinoe ypaBHeHue. PelieHne ypaBHeHUH, CBOAAIIMXCA K JIMHEWHBIM
23 KBaaparHoe ypaBHeHMe. Pemienne ypaBHEHNH, CBOAAIIMXCS K KBaJIPaTHBIM
24 bukBanparHoe ypaBHeHue. IIpuMepsl pellleHUs YpaBHEHUH TPETbEH U YETBEPTOMN
' CTENEHEN pa3I0KEHUEM Ha MHOKUTEIH
2.5 Pemenne npoOGHO-paliiOHANBHBIX YPaBHEHUN
2.6 CucreMsl ypaBHEHUH
2.7 VYpaBHeHHE ¢ AByMs IEPEMEHHBIMU U €r0 Tpaduk




2.8

Pewienne cucreM IByX JIMHEWHBIX YPABHEHUM C IBYMS [IEPEMEHHBIMU

Pemienue cucrteM AByX ypaBHEHUM, OTHO U3 KOTOPBIX JJMHEMHOE, a APYroe — BTOPOH

2.9
CTENIEHU

2.10 I'padpuaeckast mHTEpIpETALIHMS CHCTEMBI YPAaBHEHUH C ABYMS IEPEMCHHBIMH

2.11 Pemienne TeKCTOBBIX 33724 alreOpanyecKuM crocooom

2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Peuienne nuHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU

2.14 Pemienue cucrem JIMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM

2.15 KBagparusie HepaBeHCTBa

)16 ['padmyeckas uHTEpIpeTalnus HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
' HepeMEHHBIMU
3 OyHKIMU

31 Kanparnunas Qynkuus, e€ rpaguk u cBoiictsa. [lapaboina, KOOpAWHATH BEPIINHBI

napaboJibl, 0Cb CHMMETPHUH 11apadoIIbl

3.2 ['paduku bynkuumit y=kx, y=kx+b u ux cBoiicrBa

33 I'paduku Gynkuumit y=~k/x, y = x° 1 ux cBOMCTBa

34 ['paduku pyHKUUH , 1 UX CBOHCTBA
4 UucnoBsle NOCIE10BaTENbHOCTH

41 Omnpenenenne U crnocoObl 3aJaHUSl YUCIOBBIX IOCIENOBAaTENbHOCTEH. 3anaHue
’ MOCJIEI0BATEIbHOCTH PEKYPPEHTHOM (hopMyIoi U popmMyIioil #-ro uieHa

49 Apudmernueckass mnporpeccus. DopMynbl  n-ro  4wieHa apupMeTHYECKON
’ IIPOIPECCUH, CYMMBI IIEPBBIX /1 YWIEHOB

43 I'eomerpuueckas nporpeccusi. @opMyIibl #-r0 4jieHa F€OMETPUUECKON MPOTPECCUH,
’ CYMMBI IEPBBIX 7 YIEHOB

44 N300pakeHne 4ieHOB apu(pMETUYECKON M T€OMETPUUECKON MpOrpeccuii ToukaMu
' Ha KOOPJAMHATHOM INIOCKOCTH. JINHENHBIN U SKCITIOHEHIIMAIBHBINA POCT

4.5 Crno’xHbIe MPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsSIeMOro
TpedoOBaHMS

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3yJ1bTAaTaAM O0CBOECHHS
OCHOBHOM 00pa30BaTe/JIbHOM MPOrpaMMbl OCHOBHOT'0 001IIEro
oOpa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATHUSAMH: MHOYKECTBO, IOJMHOYKECTBO,
orepanuu HaJ MHOXXECTBaMHU; YMEHHE ONEpUPOBATh MOHATUSAMU: Tpad,
CBSI3HBIN rpad, 1epeBo, LIUKII, IPUMEHATH UX MIPH PEILICHUU 33/1a4; YMEHUE
UCIIONIb30BaTh rpauueckoe MpeACTaBICHUE MHOXKECTB MJISi OMUCAHUS
peabHBIX MPOILIECCOB U SIBJICHUHN, IPU PEIICHUH 33124 U3 IPYTHX yUeOHBIX
IIPEIMETOB

YMeHue OIICPUPOBATL IMOHATHAMMH: OIPCACICHUEC, AKCHMOMad, TCOpEMa,
J0Ka3aTCJIbCTBO, YMCHUC paciio3HaBaThb HCTHUHHBIC n JIOXKHBIC
BbBICKA3bIBAHUA, IMPUBOAUTL IIPUMEPbBI W KOHTPIIPHUMCPBI, CTPOUTH
BBICKA3bIBAHUA U OTPpULIAHUA BBICKA3bIBaHUU

YMeHHe omnepupoBaTb IOHATUSAMU: HATYpPaIbHOE YHUCIO, IPOCTOE U
COCTaBHOE YHUCIIO, IETMMOCTh HATYPAJIbHBIX YHCEI, IPU3HAKHU JIE€ITUMOCTH,
LEJIOE YUCII0, MOJTYJIb YHCIIa, OOBIKHOBEHHAsS ApoOb U JAeCATHYHAs APOOb,
CTaHJAPTHBIN BUJ YMCIIA, PALlHOHAIBHOE YHCIIO, UPPALIMOHATIBHOE YHUCIIO,
apu@MeTnyecKuil KBaJpaTHbII KOPEHb; YMEHHUE BBINOJIHATH JEUCTBUS C
YUCJIaMH, CPABHUBATH M YHOPSAI0YMBATh YUCIIA, MPEICTABIATh YMCIA Ha
KOOPJMHATHOW IPSIMOM, OKPYTJIATh YMCIIA; YMEHUE JeNIaTh NPUKUIKY U
OLICHKY pe3yJibTaTa BbIYMCICHHI

YMeHue onepupoBarTh MNOHATHUSMHU: CTENEHb C LEINbIM IIOKA3aTEeIIEM,
apudMeTUYECKH KBaJpaTHBIH KOpPEHb, MHOTOYJIEH, alreOpanyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOM CTENEHH OO0JbIlIe
€MHUIIBI, YMEHHUE BBITIOJIHATH pacuéThl 1o GopmysiaM, peoOpa3oBaHus
HEJBIX, TPOOHO-PAIMOHATBHBIX BBIPAKEHUN M BBIPAKEHUU C KOPHSIMHU,
Pa3JIO)KEHUE MHOTOUYJIEHA HA MHOKUTEIH, B TOM YMCIIE C UCIIOJIb30BAHUEM
dbopMyI pa3HOCTH KBAJIPATOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATHSIMH: YUCIOBOE PABEHCTBO, YpaBHEHHE C
OJIHOI MepeMeHHOM, YNCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOII;
yMEHHE peliaTh JUHEHHbIe W KBagpaTHbIE YpaBHEHHs, JIpPOOHO-
paloOHaJIbHBIE YpPaBHEHUS C OJHOW TIEPEMEHHOM, CHUCTEMBI JABYX
JUHEWHBIX YpaBHEHUH, JHMHEWHbIE HEPAaBEHCTBA U UX CHCTEMBI,
KBaJpaTHbIE U IPOOHO-pallMOHAIbHBIE HEPABEHCTBA C OJJTHON IePEeMEHHOH,
B TOM YHCJIE IIPU PELIEHUH 3a/1a4 U3 IPYTUX NPEAMETOB U MPAKTUUECKUX
3aJa4; YMEHHE HCIOIb30BaTh KOOPAUHATHYIO MPSAMYIO0 U KOOPAUHATHYIO
IJIOCKOCTh 17151 U300pakeHUs pellieHni ypaBHEHU, HEpaBEeHCTB U CUCTEM




YMeHue onepupoBath HOHATHAMH: (QyHKIMS, rpaduk (yHKIUH, HYIHA
(GYHKIMH, MTPOMEXKYTKH 3HAKOIIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHWS,
yObIBaHMsI, HanOoJblllee M HAaUMEHbIIEC 3HAuCHHA (DYHKINHU; yMEHHE
OIEpUpPOBATh MOHSATHUAMH: TpsIMasi MPOIOPIHMOHATBHOCTh, JIHMHEIHASA
byHKkius, kBagpaTuyHas (yHKOMSA, oOpaTHas MPOIOPLIHOHAIBHOCTS,
napabosa, runepoosa; yMeHue CTpouTh rpaduku GyHKUIUH, UCTIONb30BaTh
rpaduKy A7 OTMpeAeTICHUs CBOWCTB IPOLECCOB M 3aBUCUMOCTEH, s
pemieHus 3a1a4 W3 JPYrux Y4eOHBIX NPEIMETOB W PEalTbHOM JKU3HU;
yYMEHHE BBIpaKaTh (POpMyJiaMH 3aBUCUMOCTH MEXIY BEIMYMHAMHU

Ymenue OIIEpUPOBATH HMOHSTHAMM: IIOCJIEI0BATEIBHOCTb,
apudMeTHUecKas U TeOMETPUIECKasi MPOrPEeCcCUH; YMEHHE UCIIOIb30BaTh
CBOICTBA IOCIIEIOBATEIBLHOCTEH, POPMYIIBI CyMMBI M OOLIETO YJIeHA TIPU
pellleHnu 3a7ady, B TOM YHUCIE 3aa4 U3 JPYIuX Y4eOHBbIX IPEIMETOB U
peanbHON KU3HU

VYMeHue peuarth 3a/1aud pa3HbIX TUIIOB (B TOM YMCIIE HA MIPOLEHTHI, JOJIH
Y 4acTH, IBUJKEHUE, padoTYy, LIEHy TOBapOB U CTOUMOCTb IOKYIIOK U YCIIYT,
HaJIOTH, 3a7auyd K3 o0O0JacTU YIpaBICHUS JIMYHBIMU U CEMEWHBIMHU
(¢uHaHCaMM); YMEHHUE COCTABIISITh BHIPAYKEHUS], yPAaBHEHHU S, HEPABEHCTBA U
CHUCTEMBI II0 YCIIOBHUIO 3aJa4d, HCCIEIOBATh IIOJyYEHHOE pEIICHUE U
OLIEHUBATh MPABJIONOA00HOCTh NOJYUYEHHBIX Pe3yJIbTaToOB

10

11

YMeHue onepupoBaTh NOHATUAMU: (PUTrypa, TOUKa, OTPE3OK, IpsAmasi, JIyd,
JIOMaHasi, Yroj, MHOTOYTOJIbHUK, TpPEYTrOJbHHUK, PaBHOOEAPEHHBIN U
PaBHOCTOPOHHUI  TPEYroJbHUKH,  MPSIMOYTOJbHBIH  TPEYroJbHUK,
MearaHa, OHMCCEeKTpHuca M BbBICOTA TPEYTOJIbHUKA, YEThIPEXYTOJIBHUK,
napajjieniorpaMM, — poM0,  TIpSMOYTOJBHUK,  KBajapar, Tpareuus;
OKPYXXHOCTb, KpYI, KacaTeilbHas; 3HaKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢burypamu; yMeHue penath 3a/1a4i, B TOM YHCIIE U3 TIOBCEAHEBHOM JKU3HU,
Ha HAXOXKJIEHUE IN€OMETPUYECKHUX BEJIWYUH C NPUMEHEHUEM H3YUYEHHBIX
CBOICTB Quryp u ¢pakroB

VYMeHue onepupoBaTh IOHATUSAMHU: PABEHCTBO (QUIYp, PaBEHCTBO
TPEYTrOJIbHUKOB; MapajlIeIbHOCTh U MEPIEHANUKYISAPHOCTD MPAMBIX, YIOJI
MEXIY NpSIMbIMH, HEPHEHAUKYJSAP, HAKJIOHHAs, MPOEKIUs, oaooue
¢uryp, nmogoOHbIE TPEYTOJbHUKU, CUMMETPHUS OTHOCHUTENBHO TOYKU H
MpsIMOM; yMEHHUE Paclio3HaBaTh paBEHCTBO, CHMMETPHUIO U IIoj1o0ue (uryp,
MapaJJIEIbHOCTD U NMEPIIEHINKYJIISIPHOCTD MPSAMBIX B OKPY’KAOIIEM MHUpE

YMeHue onepupoBarh MOHATUAMU: JUIMHA, PACCTOSIHUE, Yroil (BeIU4MHA
yIia, CAHYC U KOCUHYC yTJjla TPE€yTOJIbHHUKA), IUIOIIA/b; YMEHHE OLIEHUBATh
pasMepsl TMpPEIMETOB M OOBEKTOB B OKPYXAlOIIEM MHpPE;, YMEHHE
PUMEHSTh (POPMYJIbl IEPUMETPA U IUIONIAI MHOTOYTOJIbHUKOB, JTMHbI
OKPYXXHOCTH W  IUIOWAQAM  Kpyra, o0ObemMa  MPSIMOYTOJbHOTO
napajuiejenunena;  yMEHUE  IPUMEHATh  INPU3HAKH  PaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TpPEYTrOJbHHKA, TEOPEMY




[Tucdparopa, TPUTOHOMETPUYECKUE COOTHOIICHUS ISl BHIUMCICHUS JJIUH,
pacCTOAHUH, TJIOIIAACH

12

YMmenne wu300paxkare IUIOCKME GUTYpbl M HX  KOMOWHAIMH,
IPOCTPAaHCTBEHHBIE (UTYpPBl OT PYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U AJIEKTPOHHBIX CPEJICTB MO TEKCTOBOMY MJI CHMBOJIBHOMY
OIHCAHUIO

13

YMeHue onepupoBaTh IMOHATUAMU: IPSAMOYTOJIBHAS CUCTEMA KOOPJIUHAT;
KOOPJHMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA Ha
YHCII0, CKAIPHOE IIPOU3BEACHUE BEKTOPOB; YMEHHE MCIIOIb30BATh
BEKTOPBI U KOOPIAMHATHI JJIs MPEICTABICHUS JaHHbBIX U PELICHU 3a1a4, B
TOM YHCIIE U3 IPYIHX yUYEOHBIX IPEAMETOB U pealbHON KU3HU

14

YMeHue onepupoBaTh MOHATUSIMU: CTOIOMKOBBIC U KPYTOBBIE AHArpaMMBbl,
TaOJIMIBI, cpeaHee apupMeTHYeCcKoe, MeauaHa, HauOoiblmee U
HaUMEHbIIIee 3HAYCHHSI, pa3Max YMCIOBOTO HAOOpa; YMEHHE HM3BIICKATh,
UHTEPIPETHPOBATH U MPEOOPA30BEIBATH HHPOPMAIIHIO, MPEACTABICHHYIO
B TaOJMIaX ¥ HA TUarpaMMax, OTPaKAOIIy 0 CBOMCTBA U XapaKTEPUCTHKU
peaibHBIX MPOIECCOB M SIBICHHI, YMCHHUE pPacIO3HABATh M3MCHUUBBIC
BEJIMYMHBI B OKPYKAFOIIEM MUPE

15

YMeHne ornepupoBaTh MOHSATHSMU: CIYYaMHBIA OMNBIT (CIy4alHBINA
AKCIIEPUMEHT), JJIEMEHTapHO€ COObITHE  (2JEMEHTAapHBIH  HCXON)
CIIy4aifHOTO ONBITa, CIy4yailHOoe COObITHE, BEPOSATHOCTD COOBITUS; YMEHUE
HaXOJUTh  BEPOSATHOCTH  CIOy4YalHbIX  COOBITUH B ONBITaxC
PaBHOBO3MOXHBIMH AJIEMEHTAPHBIMH COOBITUSIMH; YMEHHE PEeIIaTh 3a/1a4n
METOZIOM OpraHU30BAHHOTO Mepedopa W C HCHOJIb30BAHHWEM IpaBHIIA
YMHOXXEHUS; YMEHHE OIICHHBATh BEPOSITHOCTU PEANbHBIX COOBITHH W
SBJICHUH, IOHUMATh POJIb IPAKTUUECKU JOCTOBEPHBIX U MAJOBEPOSATHBIX
COOBITHI B OKpY)KAlOIIEM MHUpPE M B KU3HU; 3HAKOMCTBO C IOHATHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX

16

YMmenue BLI6I/IpaTI> HO,Z[XOI[SII_HI/II\/'I H3y‘leHHLII>i METOJ AJIA PCIICHU 3aa1H,
MNPUBOJAUTE NPUMEPLI MAaTEMATUYCCKUX 3aK0H0MepHOCTeI\/II B IIpupoac u
KM3HHU, pacClio3HaBaTb IPOSABICHUC 3aKOHOB MATCMATHKH B HCKYCCTBC,
OMMUCBIBATh OTACIIBHBIC BBIJAIOMIUCCA PE3YyJIbTAaThbl, IMOJYUCHHBIC B XOA€
Pa3BUTHA MAaTEMATUKHN KaK HAYKHU, IPUBOAUTE MPHUMEPHEI MATEMATHYCCKUX
OTI(pLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HUCTOpUHN




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Hucna u BIYUCICHUS

1.1 Harypanbnsle u nensie yncna. [Ipu3Haky qenumMocTy HeablX YUCe

12 OOBIKHOBEHHBIC M JCCATUYHBIC TPOOH, TPOICHTHI, OECKOHEUHBIC MEPHOTUICCKIC
' apoou

1.3 Pannonaneubie yncna. Apudmernyeckue onepanuu ¢ palruoHaIbHBIMU YUCIaMU

L4 JleiicTBuTenbHBIC 4YHcla. ApU(METHYECKHE ONepalud C JICHCTBUTEIBHBIMU
' JHCIIaMU

L5 [TpuOnm>kEHHBIE BBIYMCIICHUS, TpPaBWIA OKPYIJICHHUS, TPUKUAIKA W OICHKA
' pe3ybTaTa BBIYUCIEHU
2 AnreOpandecKkue BbIpaKCHUS

2.1 bykBeHHbIe BbIpaXeHUsI (BBIPAXKEHUS C IEPEMEHHBIMU )

29 Crenenp ¢ wnenbiM TnokazatenieM. CTeneHb € palMOHAIBHBIM IIOKa3aTeleM.
' CBoiicTBa cTeNIeHU

2.3 MHorouneHsl

24 Anrebpanyeckast 1poOb

)5 ApudmeTnueckuii KOpeHb HaTypajdbHOU creneHu. JleicTBusic apudmeTnyecKkumMu
' KOPHSIMH HaTypaJbHOU CTEICHH
3 VYpaBHEHUs U HEPABEHCTBA

31 Lensle u apoOHO-panMoHaNbHbIE ypaBHEeHUA. CHCTEMBI U COBOKYMHOCTH
' ypaBHEHUI

39 Lensie u npoOHO-palOHANIbHBIE HepaBeHCTBAa. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

33 Pemrenne TekcTOBBIX 337124
4 Uucnoble NOCIIET0BATENbHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs TOCIEI0BATEILHOCTEH

4.2 Apudmerndeckast 1 reoMeTpuueckas mporpeccuu. opmyina CI0KHBIX MPOIICHTOB
5 OyHKINH

®Oynk1us, crocoOsl 3aaanus GyHkun. ['paduk pynkunu. Obmactb onpeneneHus u

51 MHOKeCTBO 3HaueHu# Gpynkuuu. Hymm ¢pynkiuu. [IpoMexyTku 3HaKOIIOCTOSHCTBA.

o [TpoMexyTK MOHOTOHHOCTH (YHKIIUH. MaKCHUMyMbl U MHHHUMYMBI (YHKIIHH.
Haubonpiiee u HauMeHbIlIee 3HAaUCHHE (PYHKIIMN HA TTPOMEKYTKE

6 Koopaunatsl Ha TpsiMOil U TNTIOCKOCTH

6.1 Koopaunarnas npsmas

6.2 JlexapToBbI KOOPINHATHI HA TNIOCKOCTH
7 I'eometrpus




7.1 I'eomerpuueckue GpUrypsl 1 UX CBOMCTBA
7.2 TpeyroiapHuk
7.3 MHOroyrojapHIUKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3MepeHne reoMeTpruieCcKrX BETUYUH
7.6 Bexkropsl Ha m10CKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OrnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padm




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremaruka. BeposITHOCTb U CTaTUCTUKA: 7-U KJAcC: yriyOJIeHHbINA
ypoBeHb: yueOHuK; 1-e uznanve bynumosuu E.A., bynsiueB B.A.
AxkrmmonepHoe o6miectBo «M3marensctBo «IIpocBemenue

» Maremaruka. ['eomeTpus: 7 - 9-¢ kacchl: 0a30BbIM YPOBEHb: YueOHUK; 14-¢
uznanue, nepepaboranHoe Aranacsas JI.C., byryzos B.®., Kagomues C.b. u

np. AxunonepHoe oomectBo «M3narensctBo «IIpocBeiiennes

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

buomoteka LIOK https://m.edsoo.ru/133deaba

MunucrepctBo oopazoBanus PD, — https://edu.gov.ru

2. ®enepanbhbiii opTai. Poccuiickoe oopazoBanue, - https://www.edu.ru
3. Poccwuiickas anekTpoHHas mkoja, - https://resh.edu.ru

4. luctaHIIMOHHOE 00pa30BaHUE JJI MKOJIHLHUKOB U JIETEH B MHTEPAKTUBHOMN
dbopwme, - https://uchi.ru

5. Enunas xomiekuuys nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB, -
http://schoolcollection.edu.ru

6. O6ako 3HAHUHN — 00PA30BATENBHBINA CEPBUC JJIA YUAIUXCS U
npenoiaBarenei ko, - https://oblakoz.ru

7. CoBpeMeHHOE 00pa30BaHKE Ha OCHOBE TeXHoJorui SHnekca. Saaekc
VYuebnnk, — https://education.yandex.ru

8. Lludgporoit o6pazoBarenbHbIN pecypc A mkoit. AKmace, -
https://www.yaklass.ru

9. Menuateka u3narenbcTBa «IlocBemnienuey, - https://media.prosv.ru

11. Pemry BIIP 6 knacc, - https://math6-vpr.sdamgia.ru/

12. Poccwuiickast anekTpoHHas 1mKona, - https://resh.edu.ru/


https://m.edsoo.ru/133deaba

