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MNOACHUTEJBHASA 3AIINCKA

Anrebpa sABIsE€TCSs OJHHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIETo
oOpa3oBaHMs: OHA 00ECIIEYMBAET U3YUEHHUE APYTUX TUCLUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
MpOJOKEHUS O00pa3oBaHWsT W IS TOBCEJHEBHOW KW3HU. PazButue vy
oOydaroluxcs HAay4YHbIX HPEACTABICHUN O MPOUCXOXKAECHUU U CYIIHOCTH
anreOpandeckux aOCTpakIMil, crnoco0e OTPaKEHUS MaTeMaTH4YECKOW HayKon
SBJICHUH M TPOLECCOB B NpHUpPOJe M OOILIECTBE, POJIM MaTEeMaTH4YECKOIO
MOJICJTMPOBAHUS B HAYYHOM IMO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAYYHOTO MUPOBO33PEHUS U KaUECTB MBIILICHHUS, HEOOXOAUMBIX IJIS afanTaliy B
coBpeMeHHOM Liu(ppoBoM ob1iecTBe. M3yuenne anredpsl odecrieunBaeT pa3BUTHE
yMEHMsI Ha0noAaTh, CpaBHHUBATh, HAXOJWUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTHYHOCTH MBIIUICHUS, CTIOCOOHOCTA apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEHCTBUS, BBIBOJBI, (pOPMYIUpPOBaTh yTBepkaeHUs. OcBoeHHE Kypca anreOpsl
o0ecrneunBaeT pa3BUTHE JOTHYECKOTO MBIIUICHUS O0YUYaIOIUXCS: OHH UCTIONB3YIOT
JNEAYKTUBHbIE M HMHIYKTUBHBIE PpacCyXKIEHUs, O0OOIIEHHE U KOHKpPETU3aLUIO,
abctparupoBanue u aHajoruto. O0ydyeHue anreOpe mpeanojaraeT 3HaYUTEIIbHBIN
00BEM CaMOCTOSITETEHOM IEATEIFHOCTH 00YJaIOIINXCsl, TOITOMY CaMOCTOSITEIbHOE
pemieHrne 3adad  OOyYaIOUIUMUCS SBIACTCA peamu3aluedl JeATeIbHOCTHOTO
MPUHITUIIA O0yYECHHUS.

B cTpyktype mnporpammbl y4eOHOro Kypca «Anrebpa» yriayO0ia&éHHOTro
U3Y4YEeHHUS OCHOBHOE MECTO 3aHHUMAIOT COAEPKATEIbHO-METOANYECKUE JIMHUU:
«Uncna W BBIYUCICHUA», «AJNTreOpandyecKkue BBIPAXKCHHS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxmas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUsl Kypca, B3aUMOJIEHUCTBYS €
IpyrMMH €ro JUHMSIMH. B Xone u3yueHHs Kypca OOydaroluMCsi MPUXOAUTCS
JIOTHYECKH PacCyKAaTh, UCIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBs3M
C 9TUM B MpOTrpamMmy yueOHOro Kypca «Anredpay BKIIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTHYeCKOro
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJIAJEHUIO  OOY4YalOUIMMHCS  OCHOB
YHHUBEPCAJIBbHOTO MaTeMaTH4ecKoro s3bika. Coaep>KaTeNbHOM M CTPYKTYpHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Anredpa» SBISETCS €ro WHTErPUPOBAHHBIN
Xapakrep.

Conmepxxanne mnuHMM «Yucna W BBIYMCICHUS» CIYXUT OCHOBOM ISt
JaNbHENIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYyYarOLIUXCs
JIOTUYECKOr0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BaThCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOIO OOWIEro 0Opa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YHKCIaMH, (HOPMHUPOBAHUEM



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

Conepkanue JByX anreOpanyeckux JUHUN — « AJIreOpaniecKue BhIPaKCHUS
U «YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y OOYyYarOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXXHBIX MPEJAMETOB U OKpYXKaroliel peaibHOCTH. Ha ypoBHE OCHOBHOTO 00IIIEro
oOpa3oBaHus y4eOHBI MaTepwal TPYNIUPYETCS BOKPYT  paIlMOHAIBHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMAaTUKH Kak s3bIKa JJis
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJEH, OIMCAHUS IMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaun o0ydyeHus anreOpe BXOAST TakxKe NajbHEHIee pa3BUTHE
QITOPUTMHYECKOTO MBILUIEHHS, HEOOXOIMMOTO, B YACTHOCTH, JJII OCBOEHHUS Kypca
uHpOpMATHKU, W  OBJAQJCHUE HAaBbIKAMU  JICAYKTHUBHBIX  PaCCYXICHUM.
[IpeoOpa3zoBaHue CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTUIO BOOOpaxeHUS,
CHOCOOHOCTEN K MaTEMaTHYECKOMY TBOPYECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUH HALEIEHO Ha MOJIyYeHHUE
oOy4JaronMMUCs 3HAaHUK O (PYHKIMSIX KaK BaKHEHIIeH MaTeMaTHyecKol MOJAeNIn
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUI B IPUPOE U
obmiectse. M3yuenue Mmatepuasna cnocoOCTBYET pa3BUTHIO Y 00YUaIOIINXCs YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CJIOBECHOT'O, CMMBOJMYECKOT0, Ipa)MuecKkoro, BHOCUT BKJIAJI B (popMupoBaHHE
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
SBJIIETCSI SI3BIKOM JIJISl ONMCAHUS OOBEKTOB U 3aKOHOMEPHOCTEH, CITY>KUT OCHOBOM
MaTeMaTU4yecKkoro MojenupoBaHus. Ilpu 3ToM camMu OOBEKTHI MaTEMaTUYECKHX
YMO3AKJIIOUCHUM U TPUHATBIE B ajiredpe TmpaBuia HUX KOHCTPYUPOBAHUS
CIIOCOOCTBYIOT (DOPMHUPOBAHUIO YMEHHUI OOOCHOBBIBATH U JIOKA3bIBATH CYKICHUS,
pa3BUBAIOT MaTEMAaTUYECKYI0 MHTYHUIIMIO, KPaTKO M HArJIHO pPacKpbIBAIOT
MEXaHU3M JIOTUYECKUX MOCTPOEHUN U ydaT uX mpuMeHeHuto. Tem cambiM anredpa
3aHMMAaeT OJHO M3 BEAyHIMX MeCT B (OPMHPOBAHMU HAYYHO-TEOPETUYECKOTO
MBIIIJICHUST 00YUYarOIIUXCS.

CornacHo yueOHOMY TMaHy B 7-9 kjaccax 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 kitacce —
136 yacos (4 yaca B Hezento), B 8 kinacce — 136 yacos (4 yaca B Heiento), B 9 kiiacce
— 136 yacoB (4 Jaca B HeZEINIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Yuciia 1 BbIYMCICHUS

Panmonaneupie umcia. CpaBHEHHE, yHOPSAOYMBAaHUE U apUPMETHUECKHE
JEUCTBUS C PallMOHAJIBHBIMU YKcIaMy. YucioBas mpsiMasi, MOJIyJIb YHCIIA.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alUCh YHCIA B
JNECATUYHON IMO3ULMOHHON CUCTEME CUHUCIICHMUS.

Pemmenne TekcTOBBIX 3a7au apudmeTnuecKuM crocoboM. Pemienue 3amau us3
peaabHOM MPaKTUKKU HA YacTH, HA APOOU, HA MPOLIEHTHI, IPUMEHEHUE OTHOIICHUH U
IPONOPLUH IIPU PELICHUHN 33/1a4, pEeLIeHUE 3a7au Ha JBUKEHHE, padoTy, MOKYIKH,
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 AEIMMOCTH CYMMBI H
IIPOU3BEACHUS LEJBIX YHCEII IIPU PELICHUU 33124 C IPAKTHYECKUM COJIEP)KAHUEM.

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

Jlenenue ¢ octaTkoM. ApupMETHUECKHUE ONepalluy HaJl OCTATKaMH.

AJiredpanyeckue BbIpaKeHUS

BelpaxkeHre C IEepeMEHHbIMU. 3HAYEHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBienue 3aBUCUMOCTY MEXAY BEIMYMHAMU B BUJIE (DOPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUS ANreOpanueCKUX BhIPAXKEHUH.
Jloka3aTenbCcTBO TOKIECTB.

Opnnounensl. OqHOUsIEH CTaHAAPTHOTO BHUJA. CTENEeHb OHOUYIEHA.

MHuorounensl. MHorowsieH crasgapTHoro Buzaa. CTeneHb MHOTOYIEHA.
CrnoxxeHue, BbIYMTaHUE, YMHOXKEHHE U JieieHrne MHorouieHoB. [IpeoOpa3oBanue
L[EJI0T0 BhIpaKeHUs1 B MHOTOwIeH. KopHu MHOrowIIeHa.

DopMyJIbl COKPAIIEHHOTO YMHOXEHUS: KBaIpaT CYMMBI M KBaJpaT pa3HOCTH
JBYX BBIp@XKEHMH, KyO0 CyMMbl M KyO pa3HOCTH JBYX BBbIpaXXEHHIl, pa3HOCTb
KBaJIpaTOB ABYX BBIPAKEHUM, TPOU3BEECHUE PA3HOCTH U CYMMBI JIBYX BBIPQXKEHUH,
CyMMa M pa3HOCTb KyOOB JABYX BBIPKEHHM.

PasnoxeHne MHOrouIeHa Ha MHOXKUTENU. BbiHeceHne 001ero MHOXHUTENS 3a
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHor. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUN
C OIHOW IIepeMEHHOW. PaBHOCWIIBHOCTH ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTU4YecKasi 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 JIMHEHWHBIX YPAaBHEHMM C JBYMs II€PEMECHHBIMHU.
['padmyeckuii MeToa pelieHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JByMS
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JBYMsI IEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusd. Cucrema JAByX JIMHEHMHBIX
YPAaBHEHUH C IBYMsI IEPEMEHHBIMU KAK MOJIEIIb PEAIBHON CUTYAILH.

DyHKUIMHA

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

[TpsimoyronbHas cucremMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM TuiockocTH. [IpuMepsl rpadukos, 3agaHHbX (Gopmynamu. UrteHue
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 MakcMMymMa M MHUHUMYyMa, BO3pacTaHMsi M yObIBaHUS Ha
IIPUMEPAX PEANBHBIX 3aBUCUMOCTEM.

JIuneiinas Qynkuus, e€ cpoictBa. I'padux nuHeitHOM (QyHkuuu. I'padux
¢byukuuu y = |X|. Kycouno-3aganubie GyHKIIHN.

8 KVIACC

Yucaa v BIYMCICHUSA

KBaaparHbie KOpHU. Apu(MEeTHUECKUI KBaJPATHBI KOPEHb U €r0 CBOMCTBA.
[lonAaTHEe wWppannroHaIbHOrO yucia. J(eWcTBHS € HMppauMOHAIBHBIMUA YHCIAMHU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY YKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
yucel.

[IpencraBiennss O pacIIMPEHUAX YHUCIOBBIX MHOXECTB. MHoOXkecTBa
HaTypaJbHBIX, LEJbIX, PALUOHAIIBHBIX, IEUCTBUTEIbHBIX YKcesl. 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.

AnredpanvyecKue BbIPpAKEHUA

AnreOpandeckas apoOb. JlomycTuMble 3HAYEHUS TEPEMEHHBIX B JPOOHO-
paloHaNbHBIX BbIpaxeHUsX. OCHOBHOE CBOWCTBO ajredpanvyeckoi apoou.



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

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3zoBaHuUs
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HaY€HUs] TEPEMEHHBIX B  BBIPAKEHUAX, COJEPIKALIUX
apudmeTnyeckue  KBaApaTHbIE KOpPHH. TOXIEeCTBEHHbIE MpeoOpa3oBaHUs
BBIPXEHH, ColepKaluX apupMeTHUIECKIE KBaIpaTHbIE KOPHHU.

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

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmysia KOpHEW KBAAPATHOTO YPABHEHWS.
Kosm4ecTBO NeMCTBUTENBHBIX KOPHEW KBaJpaTHOTO ypaBHEeHMs. Teopema Buera.
YpaBHEHUSA, CBOJUMBIE K TUHEWHBIM YPAaBHEHUSIM WM K KBaJAPATHBIM YPABHEHUSIM.
KBagpatHoe ypaBHeHuEe C mapaMeTpoM. PemeHne TEKCTOBBIX 3aay C MOMOILBIO
KBa/IPAaTHBIX YPABHEHUM.

HpoOHo-pannoHanbHble  ypaBHEHHs. PelieHue  IpoOHO-pallMOHATBHBIX
ypaBHEHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHU#. ['padnyueckast HHTEpIIpeTaIisl YpaBHEHHM ¢ TByMs ITE€PEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nnepemenHoii. CTporue n HeCTporue HepaBeHcTBa. ClokeHue
U YMHOXEHHME YHUCIOBBIX HEpaBeHCTB. OILICHUBAHHME 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

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

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

DOyHKIUU

OO6nacTb onpeaeneHusi 1 MHOXKECTBO 3HaueHu ¢pyHkuuu. 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| u ux cBoiicTBa.
Kycouno-3anannsie GpyHKINU.

9 KITIACC

Yucaa v BLIYUCJICHUSA



Kopens N-ii crenenu u ero cBoiictBa. CTENEHb C pallMOHAIBHBIM IT0Ka3aTeIeM
U €€ CBOMWCTBA.

AuredpanyecKue BbIpaKeHUA

ToxxecTBeHHbIE TPeoOpa3oBaHUsl BBIPAKEHHM, COIEp)KalluX KOpeHb N-i
crenieHu. ToxaecTBEHHbIE MPEeoOpa30BaHUsl BHIPAKEHUM, COAEPKAIIUX CTEIECHb C
pPalMOHAIIBHBIM [T0KA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJpaTHOTO TPEXUJICHA HA IMHEWHBIE MHOKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBaaparHsie ypaBHeHUS. [IpuMepbl TPUMEHEHHIT METOA0B PABHOCUIBHBIX
npeoOpa3oBaHuii, 3aMEHbl MEPEMEHHOM, rpaMyecKoro MeToAa MNpU PELICHUH
ypaBHEHUM 3-i U 4-11 CTENICHEM.

Pemenue qpoOHO-palinOHAIbHBIX YpPaBHEHUH.

Peuienue cucrtem ypaBHEHHM ¢ IBYMs ITIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHHWI ¢ IByMs nepeMeHHbIMH. ['paduueckuii meron
pEelIeHNs CUCTEMBI HENIMHENHBIX YPABHEHNN C IBYMsI IEpEMEHHBIMU. CUCTEMA ABYX
HEJIMHEWHBIX YPABHEHU C IBYMs IEPEMEHHBIMH KaK MOJIEINIb PEAJIbHON CUTYaLHUH.

Hucnosele HepaBeHCTBA. PelieHue JIMHEMHBIX HEpaBEHCTB. JloKa3aTenbCTBO
HEPABEHCTB.

KBanparHeie HepaBEeHCTBA € OJHOM MEpeMEHHOW. PemieHne KBaapaTHBIX
HEpaBEHCTB rpa)MyecKUM METOJIOM U METOAOM HHTEpPBAJIOB. MeTOa MHTEPBaAIOB
JUISl palliOHaIbHBIX HEpaBeHCTB. [Ipocreninne HepaBeHCTBa C MAPAMETPOM.

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

HepaBeHcTBO ¢ aAByms IlepeMEHHBIMH. PemeHue HepaBeHCTBA € JBYMs
nepeMeHHbIMHU. CHCTEMBI HEPaBEHCTB C IBYMsI IepeMeHHbIMHU. [ 'paduueckuii MmeTot
pEelIEeHNs CUCTEM HEPABEHCTB C JBYMs IEPEMEHHBIMU.

DOyHKUIMHA

Oynkrusa.  CpoiictBa  (QyHKOM:  Hyad  (QYHKIUH,  [OPOMEXKYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, TIPOMEKYTKHA BO3pAacTaHHsl M yObIBaHUA (PYHKIUH,
4YETHBIC U HEYETHBIE (DYHKIMK, HAUOOJIbIlIEe U HAMMEHbIIIEE 3HAYCHUS (PYHKIUU.

KBagpatnunas ¢ynkuus u e€ cBoicTBa. Mcnonb3oBaHHe CBOWCTB
KBaJpaTUyHOUW (PyHKIMM 17151 perieHus 3a1ad. [loctpoenune rpaduka KBaapaTHIHON
bynkuuu. Ilonoxkenue rpaduka KBaapaTUIHOW (YHKIUUA B 3aBUCUMOCTH OT €&
ko> punuentos. I'padpuxn Gynxmmii y =ax2, y = a(X — m)2u y = a(X — m)? +n.
[TocTpoeHue rpagukoB GyHKIMI C TOMOIIBIO TPE0Opa30BaAHUIA.

JHpobno-nuneitnas ¢pynkius. MccnenoBanue QyHKIIHIA.

®Oynkius Y = X" ¢ HaTypaIbHBIM MOKa3aTesneM N u e€ rpaduxk.

YuciioBbIe MOCI€10BATEILHOCTH U MPOrPecCum



[Tonsitue uwcioBOM ToOcHenoBaTeNbHOCTH. KoOHEuHBIE W OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IOCJIEN0BAaTEIbHOCTb.  MOHOTOHHO
Bo3pacTtaromas  (yObIBaromiasi)  mocieqoBaTebHOCTE.  CHocoOBl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ MOMOIIBI0 (HOPMYJIBI N-TO
4JIeHa, pEeKYPPEHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccun. (CBOHCTBa YJICHOB
apudmeTnyeckoil W TeoMeTpuueckod mporpeccuil. PopMynbl N-TO  WieHa
apupMeTHYecKoil u reomeTpuueckor mnporpeccuir. opmyibl CyMMbl TEPBBIX N
YJICHOB apu(PMETHUECKON M TeOMETPUYECKOM Mporpeccuil. 3aauyn Ha MPOIICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBiieHre O CXOAUMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHPOBAaHHH
0ECKOHEYHO yOBIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron matematuueckon nHaykuuu. [Ipocreimme 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  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaskIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp IPaKAaHCKOTo oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM HAa aKTHMBHOE Y4YacCTHE€ B PELICHUH NPAKTUYECKUX 3adad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCHEIMHON MNpodeccHuOHaTbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/lay, PELICHWH, PacCyXIECHUH, YMEHHUIO BHUIETbH
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, MOHUMAHUEM MaTEeMaTHUECKONM HayKu KakK cQepbl 4YeIoBeuecKOn
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN I€ITEIbHOCTH;

6) ¢puznyeckoro Bocnutanusi, GOpMHPOBAHHMS 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 ), CPOPMHUPOBAHHOCTHIO HaBbIKA PedICKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JPYroro 4ejioBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA IPUMEHCHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00J1aCTH COXPAaHHOCTH OKPYIKAOIIEH Cpelibl, IUIAHUPOBAHUS IMOCTYIIKOB M OLICHKHU
UX BO3MOXXHBIX MOCIICJICTBUI VISl OKPYXKAIOIIEH Cpejibl, 0CO3HAHHUEM TJI00aTbHOTO
XapakTepa dKOJOTHUECKUX TTPOOJIeM U IMyTel UX PEIICHUs;

8) ajanranum K M3MEHAKINUMCH YCJOBHSAM COLMAJBLHON U NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSAM B YCIIOBUAX HEOINPEACIEHHOCTH, IMOBBIIICHUIO
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;

HEOOXOIUMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWUU, (DOPMYJIUPOBATH UJEH,
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 CHTYAaIlMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEpP, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeWUCTBHUSA, (OPMYJIMPOBATh U OICHUBATh PHUCKH W
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare 0CcBOEHHUS MPOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0yyaroierocsi OyayT copMupoBaHbl MeTaNpeaAMeTHbIE
pe3yJabTaThl, XapaKTEPU3YIOITUECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMHM M YHUBEPCATbHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE y4eOHbIE eiicCTBUSA
ba3oBble JJornueckue aeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYLICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHSAMHU, (HOPMYIUPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIAcCHU(UKAIUH,
OCHOBAHUS JIJIs1 000OIICHHS U CPAaBHECHHS, KPUTESPUH ITPOBOAMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (GOPMYyIHpPOBaTb U  NPeoOpa3OBBIBATH  CYXKJIEHUS:
YTBEPAUTENIbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS
B (akrTax, JaHHBIX, HAOIIONACHUSIX U YTBEPKIACHUSX, Mpejaratb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUU (MpsMble U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MATEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMOCO0 peleHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB pPEIIEHUs, BEIOUpPATh HanOoJee MOIXOAIIUN C YIETOM CAMOCTOSITEIIbHO
BEIJICIICHHBIX KPUTEPHCB).

ba3oBble uccienoBareibckue 1eiCTBUS:

UCTIONB30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT ITO3HAHUA,
dopMyinpoBaTh ~ BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE W JaHHO€, (hOpMHUpOBATh THUIOTE3Y,
apryMEHTHUPOBATH CBOIO TO3UIINIO, MHEHHE;

IPOBOJAUTH TO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHYy JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMaTH4YecKOoro OOBEeKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NpOBEAEHHOTO  HAOMIOACHMS, HMCCIEIOBAHMS, OKCIEPUMEHTa, OIICHUBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJOB U 000OIICHHIA,

MPOTHO3UPOBATh BO3MOXXKHOE pAa3BUTHE IIPOIECCa, a TaKXKE BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

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

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

BbIOMpaTh (QopMy mpenacTaBieHUss UHGOPMAIMUM M WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHON TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM HWIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHuKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUS



BOCIPUHUMATH U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEJISIMHA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh TMOSCHEHHWS IO XOAYy pELICHUs 3ajaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3ysbTar;

B X0/ 00CYXXIIEHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOU TEMBI,
npoOsieMbl, pemaeMol 3a7aud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE HAa IOHCK
peIIeHHUs, COIMOCTABISATH CBOHM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYACTHUKOB
uaora, oOHapy)KUBaTh Pa3IMUUe U CXOACTBO IMO3WIIMH, B KOPPEKTHOH Gopme
(dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTaBISITh Pe3yIbTaThl PEIICHUS 3a/Ja4H, YKCIIEPUMEHTA, UCCIICIOBAHMUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C Y4YETOM 3aaad
MPE3eHTAINN U 0COOCHHOCTEN ayINTOPHUH;

NOHMMATh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIUBUIYaJIbHOU
paboThl HpU pEUIEHHH Y4eOHBIX MaTEeMaTHUYECKUX 3a/]ad, NpPUHUMATh LEib
COBMECTHOHM JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0O COBMECTHOH paloTHI,
pacmpenenatb BUABI paboT, IOTOBAapHBATHCS, OOCYKIATh MPOIECC M PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPyHmHoBbIX Gopmax paboThl (0OCykaeHHS, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbD) U UHBIE); BBIIIOJIHATH CBOIO YacTh PadOThl U KOOPAUHUPOBATh
CBOM JICWCTBUA C JPYTMMH YJeHAMH KOMaH/bI, OIICHUBATh KaYeCTBO pe3yibTara
KaueCTBO CBOETO BKJIAJa B OOIIMI pe3yJibTaT MO KPUTEPUSIM, CPOPMYITHMPOBAHHBIM
y4aCTHUKaMU B3aUMOJECHCTBUSL.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKU3HEHHBIX M YUEOHBIX CHUTyalUsX,
OpPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIBHOE,
IpyIIoBOE);

CaMOCTOATENILHO COCTABJIAThH IJIaH, aJTOPUTM pEIICHHs 3aJadd (WId €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4ETOM UMEIOIIUXCS PECYpCoOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHuit ¢ y4éToM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMH CaMOMPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3yJibTara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pedIiekcuu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUM 3a7a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX 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 PEIIeHUs 3a/1auH.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIry o0yueHus B 7 kj1acce oOy4aromuiics MOTyYUT CIASTYIONINEe MPEeIMETHBIC
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
YuCed, MHOXXECTBA paAIllMOHANBHBIX YHCET TPH PEUICHWH 3a7ad, IPOBEICHUU
paccyXIeHUN U JOKa3aTeIbCTB.

[ToHrMaTh U OOBICHATH CMBICIT TTO3UITMOHHOM 3aIMCH HATYPaJIbHOTO YHCIIA.

CpaBHHBATH M YIIOPSIOYMBATH PAIMOHATLHBIC YHCTIA.

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

BBIMOTHATE NTEHUCTBUS CO CTENICHSIMHU ¢ HaTypaJIbHBIMU ITOKA3aTEIISIMHU.

HaxonuTh 3Ha4YeHHS YHMCIOBBIX BBIPAKCHHUH, COMAEPIKAIUX PAIMOHAIBHBIC
YuCcla W CTEMCHH C HaTypalbHBIM IIOKa3aTeleM, NPHUMEHSITh Pa3HOOOpa3HbIC
CrIocOOBI ¥ TPUEMBI BBIYMCIICHUSI, COCTABJISATh M OIEHUBATh YHUCIIOBBIC BBIPAKCHHS
MIPU PEIICHUH MPAKTHUECKUX 3aJ1a4 U 3a/1a4 U3 APYTUX YUYSOHBIX MMPEIMETOB.

OKpyTJISTh YKMCIa ¢ 3aJJaHHOM TOYHOCTBIO, @ TAKXKE 110 CMBICTY IMPAKTUYSCKOM
CUTYAaIlMH, BBITIOJHATh TPUKUIKY M OICHKY pe3yibTaTa BBIYUCICHHH, OIICHKY
3HAYCHUH YHMCIIOBBIX BBIPAKCHHM, B TOM YHCJIC MPU PEIICHUN PAKTHICCKUX 3a1a4.

Pemare TekcToBBIE 3amaund  apU(YMETHUYCCKHM CIOCOOOM, HMCIIOJIB30BATh
TaONHIIBI, CXEMBbI, YEPTEXHU, IPYrHe CPEACTBA TMPEACTABICHHS JaHHBIX TIPH
pelIeHuN 3a1a4.

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

J1enmuMocCTb.



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.

PackiianpiBaTh HAa MHOYKHATENMN HATYPaJIbHBIEC YHCIIA.

CBoOOMHO omepupoBaTh MOHATHAMHU: YETHOE YHCIO, HEUYETHOE YHCIIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonute HamOOnbIIMI OOIMUN AETUTEIh WU HaUMEHBIIEE 00IIee KpaTHOE
YHCEJ U UCITOJIb30BaTh UX NP PELIEHUHN 3a]1a4, IPUMEHATH anroput™M EBkima.

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

AnredOpanveckue BbIpaKeHUs!

BripaxxeHust ¢ nepeMeHHBIMU.

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

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

Hcnonb30oBaTh  MOHATHE  TOXKAECTBA,  BBINNOJHATH  TOXICCTBECHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, TOKA3bIBaTh TOXKIECTRA.

MHoOrouneHsl.

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

Breinonuats neicTBus (CI0KEHUE, BRIUUTAHUE, YMHOXKEHHE) ¢ OJTHOUJICHAMU
¥ 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.

OCylLIEeCTBIATh PA3IOKEHUE MHOTOWICHOB HAa MHOXMUTEINW C IOMOILBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXHUTENS, TPYIIUPOBKU CJIaraeMbIX, IPUMEHSIS
(bopMyITbI COKPAIIEHHOTO YMHOXKEHHUSI.

[IpumensTh npeodpa3oBaHsl MHOTOWICHOB JIJISl PEIICHHS Pa3jIMYHbIX 3a7a4
13 MAaTE€MAaTUKH, CMEXHBIX TPEAMETOB, U3 PEATLHOMN MTPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYypPAJIbHBIMU II0KA3aTEIsAMHU LIS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OAHOM IEPEMEHHOW, NPUMEHSS IpaBUIIa
Mepexojia OT UCXOITHOTO YPABHEHUSI K PABHOCUILHOMY eMy. [IpoBepsiTh, siBsieTCA
JIX YKCJIO KOPHEM YPaBHEHUSI.

[TogOupaTes mnpuMepsl Map 4YWCEN, SBISIONIMXCS PEIICHHEM JHMHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON TJIOCKOCTH Tpa UK TMHEHHOTO YPaBHEHUS C IBYMSI
MePEMEHHBIMH, MOJIb3YSICh TPaUKOM, MPUBOJAUTH IPUMEPHI PEIICHUS] YPABHEHUS.



Pemmars cucteMbl ABYX JTUHEMHBIX YpaBHEHHM C ABYMsI IEPEMEHHBIMH, 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.

N300pakath Ha KOOPAUHATHOU MPSMOM TOYKH, COOTBETCTBYIOILIUE 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 (PYHKIIMM H3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMUMHAMHU: CKOPOCTh, BpPEMsS, PACCTOSHUE, II€HA, KOJIHYECTBO, CTOMMOCTD,
MIPOU3BOAUTENEHOCTD, BpeMsi, 00bEM pabOTHI.

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

[Tonumate rpadguueckuii cnoco® MpeACTaBICHUS U aHaIW3a MHPOpMaIUH,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QPYHKUMH [ aHanu3a rpaduKoOB pealbHBIX
3aBUCUMOCTEN (HyJaM (YyHKIMH, TPOMEXKYTKHM 3HAKOMOCTOSIHCTBA (DyHKLUH,
MIPOMEKYTKA BO3pacTaHusi M yObIBaHMS (DYHKIIMH, HAWOOJIbIlIee W HAWMEHbIIIEEe
3HauYeHUs (PYHKIHN).

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

K konIity oOyuenust B 8 kj1acce oOy4aromuiics OJTyYUT CIASAYIONTUE MPEIMETHbBIC
pPE3YJIbTATHL:

Yuciia ¥ BBIYUCTICHUSA

HNppauronanpHbIe YHCIIA.

[IoHnMaTh W WCHOOJIB30BaTh IMPEACTABICHUS O PACIIMPEHUN YHCIOBBIX
MHOKECTB.

CB00OOHO OTEepUpPOBATh MOHSATUSIMU: KBaJPATHBIA KOPEHb, apU(PMETHUCCKUN
KBaJIPaTHbIM KOPEHb, UPPALMOHAIIBHOE YHUCII0, HAXOAUTh, OLICHUBATh KBAJIPATHBIC
KOPHH, UCIIOJIB3YS PU HEOOXOUMOCTH KAJTbKYJISTOP, BBITIONHSATH IPEOOPa30BaHUS
BBIPAKECHUH, COJAEPKAIINX KBAAPATHBIE KOPHH, UCITOJIB3YsI CBOMCTBA KOPHEU.

Hcnonb30BaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE JAEHCTBUTEIIBHBIX
quces U1 CPAaBHEHUS, OKPYTJICHUSI M BBIUUCIICHUH, N300pakaTh I€UCTBUTEIbHbBIC
YUCJ1a TOYKaMH HA KOOPJAWHATHOU MPSMOM.



Hcnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIUBIO JECATHUYHBIX
npobeit m creneneld yucna 10, 3anuchIBaTh M OKPYIVISITH YHUCIOBBIE 3HAYEHUS
pEeanbHBIX BEJIUYUH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

J1emMMoCTb.

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

AnredOpanveckue BbIPAKEHUS

JpoGHO-panimoHaIbHbIE BEIPAKEHUS.

Haxonuth A0mMyCTUMBbIE 3HAYEHUSI TEPEMEHHBIX B JIPOOHO-PAIMOHATIBHBIX
BBIPAKEHUSAX.

[IpuMeHsTh OCHOBHOE CBOMCTBO PallMOHAILHON IPOOH.

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

BBITIONHATB TOXAECTBEHHBIE MPE0OPa30BaHMUs PALIMOHAIBHBIX BBIPAXKECHUI.

[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 BbIPAXKEHUI, COAEPKAIUX CTEIIEHH C LIETBIM MOKAa3aTeIeM.

HppanmoHanbHbIE BEIPAKEHUS.

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

BemonusaTe npeoOpa3zoBaHUs HPPALMOHANBHBIX BBIPAKEHUH, HCIONb3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

Pemrars kBajpaTHbIC ypaBHEHUS.

Pemarb 1poOHO-palioHaNIbHbIE YPaBHEHMUS.

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

IIpoBoauTh HcCienOBaHNs YPAaBHEHUNW U CUCTEM YPAaBHEHMU, B TOM YHUCIE C
IpUMEHEHHEM IrpaUuecKux MpeICTaBIeHH (yCTaHaBIMBATh, UMEET JIM YPABHEHHE
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 COOTBETCTBUM C KOHTEKCTOM 3a/J1a4y IIOJIyYEHHBIN PE3YJIIbTAaT.

[IprMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH, PEIIATh
JMHENHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh rpaduIeCcKyIo
WJUTFOCTPALIMI0 MHOYKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.



DOyHKIUU

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

Crtpoutsb rpaduku QyHKIUH , OMKUCHIBATH CBONCTBA YMCIOBON (DYHKIIUU 11O €€

rpaduxky.

K xoHniry 00yuyeHus B 9 ki1acce o0y4aromuics MOIyYuT CIeyIoUue IpeIMEeTHbIC
pe3yJbTaTHhI:

Yucsa ¥ BbIYMCICHUS

CBOOOIHO ONEpUPOBATH NOHATHUSAMU: KOPEHb N-Ml CTENEHHW, CTENEHb C
pallMOHAJIIBHBIM II0KAa3aTelIeM, HAaXOAWUTh KOPEHb N-i CTENEHU, CTEHEHb C
palMOHAJIbHBIM [IOKA3aTEJeM, HCIONb3ysl NpU HEOOXOJUMOCTU KaJbKYJISATOD,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENEHU, CTENIEHU C PALTMOHAIBHBIM ITOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JACHCTBUTENBHBIX YHCEN NPU PEIICHHUU
3a/1a4, MMPOBEICHUH PACCYKICHAN U I0KA3aTEIIbCTB.

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

AuredpanvyecKue BbIPpaKEeHUA

CB0OOHO OnEepUpPOBaTh 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.

Perrars HECIOKHBIE KBAaIpaTHBIE YPABHEHUS C IAPAMETPOM.

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

Pemlare cucremsl IBYX JIMHEMHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU M
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 3-11 U 4-i cTeneHeH.

Pemlarb  cucTemMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CUCTEMBbI
HEPABEHCTB HA YUCJIOBOM NPSAMOM, 3alUCHIBATh PELIEHUE C IOMOIIBIO CHMBOJIOB.

Pemlatb ypaBHEHHs, HEpPABEHCTBA M HX CHCTEMBI, B TOM 4YHCIE C
OTPaHWYECHUSIMU, HAIIPUMED, B LIEJIbIX YNCIIAX.



[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 3ajauM  aJreOpamvyeckuM CIOCOOOM C  MOMOIIBIO
COCTABJICHHsI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcnonb30BaTh ypaBHEHMUS, HEPABEHCTBA M UX CHUCTEMBI ISl COCTABIICHHUS
MAaTeMaTHYECKOW MOJEIM pPEaJbHOM CUTyalMW WIM NPUKIAJHOM 3a1adu,
MHTEPIPETUPOBATH NIOJyYECHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOTPECCHU

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, TIpapuk
GyHKUMH, TpsMas MOPONOPLHUOHAIBHOCTb, JIMHEWHAas (QyHKUUS, OOpaTHas
MPONOPLUOHANIBHOCTD, Mapadosa, rurnep0osia, KyCoOuHo-3aAaHHas (PyHKIUS.

Hccnenosats pyHkuuio 1o e€ rpaduky, yCTaHABIMBATh CBOMCTBA (DyHKLMII:
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 PpULIUEHTOB.

Crpoutb rpaduk KBagpaTU4YHOM  (YHKLIHMH, OMNHUCHIBATH  CBOMCTBA
KBaJIpaTUYHON PYHKIUU TI0 €€ rpaduKy.

Hcnonb30BaTh CBONCTBA KBAAPATUYHOW (PYHKITUU JIJIS PEIICHHUS 3a71a4.

Ha nmpumepe kBaapatudHoit GyHKimu cTpoutsh rpaduk dynkimu y =af(kx +
b) + ¢ ¢ momomrkio mpeoOpazoBanuii rpaduka GyHkuu y=Ff(X).

NnmrocTpupoBaTh ¢ MOMOMIBIO Tpadrka peaabHy0 3aBUCUMOCTb UJIH MPOIIECC
10 X XapaKTEPUCTHUKaM.

Apudmernyeckass ¥ reoMeTpUYECKas MPOrpPeccuu

CB0OOIHO ONEPUPOBATH MOHATUAMHU: MOCIEAOBATEIBHOCTD, apu(pMeTUYECKAS
U T€OMETPUYECKasi TPOTrPECCHH.

3amaBaTh MOCJENOBATEIBHOCTH PA3HBIMU  CIIOCOOAMHU: OINMCATEIbHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (POPMYIIBI N-TO YWIEHa, PEKYPPEHTHBIM.

BbINONMHATE  BBIUMCIACHHUS C UCHOJB30BaHUEM (GopMyn N-ro 4jieHa
apru(PpMETUYECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300pakath 4ieHbl MOCIEI0BATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOM
IJIOCKOCTH.

Pemate 3agaun, CBA3aHHBIE C YHCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
qHCclie 337]aui U3 pealbHON JKU3HU (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, [UPPOBBIX
TEXHOJIOTUH).



PacriosnaBaTh W NPUBOAUTH TPUMEPHl KOHEYHBIX M OCCKOHEYHBIX
MOCIIEIOBATEBHOCTEH, OTPAaHMYEHHBIX  TOCIEAOBATEIBHOCTEH, 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

7 KJIACC

Ha3zBanue pa3znena
(Temsl) Kypca

OcHoOBHOE COICPIKAHUC

OCHOBHBIE BHJIBI JICATSIIBHOCTH
00yJaroImuxcs

Yucna v BEIYUCIIEHAS: 11
paImoHaIbHBIC YHCIIa
(moBTOpEHUE)

Panmonanbnbie uncna.
CpaBHeHue, yropsiiounuBaHue

1 apuMeTuyecKue 1eUCTBUS

C pallMOHAJIBLHBIMH YHCIIaAMHU.
YucnoBas npsimMasi, MOAYJIb YHCIIA.
[IporeHThI, 3aMUCh MPOIEHTOB

B BUJIE IpoOu 1 1poOu B BHJIE
MpOIEHTOB. Tpy OCHOBHBIE 3a/1a4u
Ha TPOLICHTHI.

Perrenne TekcTOBBIX 3a1a4
apru(PMETUIECKUM CTTIOCOOOM.
Pemenune 3amau u3 peanpHOU
MPaKTUKHU HA YaCTH, IpoOH,
MPOIEHTHI, IPUMEHEHHE
OTHOLIEHHUW Y TPOTIOPIIUI

MIpH pelieHuu 3aaad. Peanbpabie
3aBHCHUMOCTH; PEIICHHE 3a]1a4

Ha JIBIKEHUE, pa0doTy, MOKYIIKH,
HAJIOTH

CucteMaTu3upoBaTh U 000OTaAThH
3HaHUS 00 OOBIKHOBEHHBIX U JECATHYHBIX
JPOOSIX.

CpaBHUBATH U YIIOPSAI0UYMBATH IPOOH,
peoOpa3oBbIBas MPU HEOOXOIUMOCTH
JIeCATHYHBIC APOOH B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B JICCITHUYHEIE,

B YaCTHOCTH, B OCCKOHEUHYIO JECATUYHYIO
JIPOOK.

[IpuMeHsTH pa3HOOOpPa3HBIE CITOCOOBI

Y TIPUEMBbI BBIYUCIICHUS 3HAYEHUN
JPOOHBIX BBIPAKEHUM, COACPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE TPOOHU:
3aMEHATh MPH HEOOXOJUMOCTH
JECATUYHYIO Ip0O0h 0OBIKHOBEHHOM

1 OOBIKHOBEHHYO JICCATUIHOM,
MIPUBOJIUTH BBIPAKCHUE

K popme, Hanbosee yno0HOM

JIJIS1 BBIYUCJICHUMN, TPE0Opa30BhIBATh
JTPOOHBIC BEIPAKEHUS HA YMHOKEHNE
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U JIeJIEHUE JIECSITUYHBIX TpOoOeit

K JICHCTBUSM C LIEJILIMU YUCITAMH.
Pemate 3a1auun Ha yactu,

MPOLICHTHI, MPOMOPLIUH,

Ha HaXO0XJeHHe IpoOu (TIpoIIeHTA)

OT BEJIMYUHBI U BEIIMIUHBI

1o ee ApoOu (IIPOLEHTY), Ipodu
(mpo1ieHTa), KOTOPBIN COCTABIIAET OAHA
BEJIMYMHA OT JPYTOM.

[TpuBoaUTH, pa3dupaTh, OLICHUBATH
pa3NUYHbIC PEIICHUS, 3aITUCH PEIICHUI
TEKCTOBBIX 3a]1a4.

W cnosb30Bath Ta0IHIIbI, CXEMBI, YEPTEHKH,
JpYTUE CPEACTBA IPEICTABICHUS JTAHHBIX
MIPU pELICHUU 3a]1a4H.

Pacnio3HaBaTh 1 OOBSCHATh, ONUPASICh

Ha ONpeJeIeHUs, MPIMO
MPOMOPIMOHAIIBHBIE U O0OPaTHO
MPOMOPIIMOHAIIBHBIE 3aBUCUMOCTH MEXTY
BEITMYMHAMU; TIPUBOJIUTH IPUMEPHI ITUX
3aBUCUMOCTEN U3 peaibHOTO MUpa,

U3 IPYTUX YYEOHBIX MPEIMETOB.

PemaTte nmpakTHKO-OpHUEHTUPOBAHHBIC
3aJlauu, Ha MPUMEHEHHE IPOOeH,
MIPOIICHTOB, MIPSMOI 1 0OpaTHON
[IPOIIOPLUOHAIBHOCTEN, IPOIOPLIUI
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OyHKIUHN: KOOPIUHATHI
u rpaduku. OyHKIUN

17

Koopaunarta Touku Ha NpsIMOil.
Yucnosele MPOMEKYTKH.
PaccTostHue Mexny IByMsi TOUKaMU
KOOPJAMHATHOW MPSIMOM.
[IpsiMoyroJibHast cucTeMa
KOoopJuHat. AOcuucca u opauHaTa
TOYKHM Ha KOOPJIMHATHOM
wiockoctu. [Ipumepsl rpadukos,
3aJIaHHBIX (POPMYIIaAMH.

Urenue rpadukoB peaibHbIX
3aBUCUMOCTEMN.

OYyHKIMOHAJIBHBIE 3aBUCUMOCTH
Mex 1y BenmnunHami. [loHsitue
bynkuun. OyHKIUSA KaK
MaTeMaTH4YECKask MOJAECIIb
peasibHOTO nporecca. O61acTh
ONpeaeeHus U 00J1acTh 3HAYECHU I
dbyukiuu. CiocoOsl 3a1aHus

bynkuuu. ['paduk byakmm

N3o0pakaTh Ha KOOPAMHATHOMN MPSIMOi
TOYKH, COOTBETCTBYIOILLME 33JaHHBIM
KOOpJIMHATaM, JTy4d, OTPE3KU, UHTEPBAJIbI;
3aMKChIBATh UX HA aNre0OpanvdeckoM S3bIKe.
OtMeyaTh B KOOPJAMHATHOM MIIOCKOCTH
TOYKHU T10 33JJaHHBIM KOOPJIMHATAM; CTPOUTH
rpauKy HECIOKHBIX 3aBUCUMOCTEH,
3aJlaHHbIX (POpMYJIaMH, B TOM YHCIIE

C TIOMOIIBI0 U(PPOBBIX JTAOOPATOPHUIA.
[IpuMeHsTh, U3y4aTh MIPEUMYIIIECTBA,
WHTEPHPETUPOBATH Ipaduueckuii crnocod
MIPEICTABICHUS U aHAJIN3a Pa3HOOOPa3HOM
KU3HEHHOU MH(}OpManuu.

OcBauBaTh MoHsATHE (DYHKITNH, OBJIA/IEBAThH
(yHKIHMOHAJIBHON TEPMUHOJIOTHEN.
Haxoaute 001acTh onpeeneHus u 001acTh
3HauYCHUN (DyHKIIHH.

Hcnonb30BaTh pa3aryHbIe CIIOCOObI 331aHUS
byHKUIUU.

Hcnonb3oBaTh cBOKCTBA GyHKIUN

JUJISL aHaJiM3a TpauKoB peaibHbIX
3aBUCUMOCTEH (HyH (PYHKITUH,
MPOMEKYTKH 3HAKOIIOCTOSTHCTBA (DYHKITHH,
MIPOMEXKYTKU BO3paCTaHUs U YObIBAHUS
byHKIIMH, HanOOJIbIIIee ¥ HAUMEHBIIIEe
3HAYEHUA (PYHKIIIH)
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Anrebpandeckue
BBIPAKCHHSI: BEIPAKCHHS
C IepeMEHHBIMU

BrIpaxkeHue ¢ IepeMEeHHBIMHU.
3HaueHUE BHIPAKEHHUSI

¢ mepeMeHHBIMU. [IpencraBinenue
3aBUCHUMOCTH MEKY BeTMUNHAMH
B BUjie (hopMyJibl. BeraucieHust
o ¢popMynam

OBnaners anredpandeckon
TEPMHUHOJIOTHEN U CUMBOJIMKOM,
IIPUMEHSATH €€ B IPOLIECCE OCBOCHHUS
y4eOHOro Marepuara.

HaxoauTe 3Ha4eHNs BBIPAKECHUN

C IICPCMCHHBIMHU IIPU 3aJaHHBIX 3HAUYCHUAX

IICPCMCHHBIX; BBIIIOJHATH BBIYUCIICHHA
110 (1)OpMYJ'IaM, AOITYCTHUMBIC 3HAUCHU S
IICPCMCHHBIX

YpaBHEHUS U CUCTEMBI
YPaBHECHUI: JIMHEUHBIC
YpaBHCHHUS

10

YpaBHEHHUE C OTHOMN IEPEMEHHOM.
Kopens ypaBHeHus. CBoucTBa
YPAaBHEHHUM C OJTHOU IIEPEMEHHOM.
PaBHOCMIBHOCTD ypaBHEHHI.
YpaBHEHHE Kak MaTEMaTHYECKas
MOJENb PEATBHON CUTYAIUH.
JInHenHoe ypaBHEHHE C OJTHOU
nepeMeHHon. Yucno kopHei
JIMHEMHOI 0 ypaBHeHHUs. Pelienue
TEKCTOBBIX 337124 C [IOMOILBIO
JIMHENHBIX ypaBHEHUN. JIMHEHHOE
yYPaBHEHHE, COJIEepKaLIee 3HAK
MOAYJIS

Pemate 1MHEHHOE ypaBHEHHUE C OJTHOU
IIEPEMEHHOW, IPUMEHSIA ITpaBuia
[epexoia OT UCXOAHOIO0 YPaBHEHUS

K PaBHOCWJIBHOMY €My 0oJiee IpOCTOro
BHJIA.

[TIpoBepsTh, ABISIETCS JIM KOHKPETHOE
YUCIIO KOPHEM YPaBHEHUS.
OnpenensTe YUCI0 KOPHEN TUHEMHOTO
YPaBHEHUSL.

Pemats nuHerHOE ypaBHEHUE,
coAepKallee 3HaK MOJYJIS.
CocTtaBnsTh U peniaTh

YPaBHEHHE IO YCIOBUIO 33/1a4U,
WHTEPIPETUPOBATH B COOTBETCTBUU

C KOHTEKCTOM 3a/1a4M I10JIyYECHHBIN
pe3yJbTar
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Yucna v BBIYUCICHUS:
CTCIICHDb C HATYPAJIbHbIM
ITOKa3aTCICM

CreneHb ¢ HaTypaJbHBIM
MMOKa3aTeJIEM U €€ CBOMCTBA.
3anuch Yynucia B JeCATUIHOU
MO3HUIIMOHHON CUCTEME CUMCIICHUS

[TpuBOIUTH YNCIOBBIE U OYKBEHHBIE
IIPUMEPHI CTENIEHU C HATYPaJIbHBIM
noKazaresnem, OObsCHSS 3HaYCHMUSI
OCHOBAHUs CTEIICHU U ITOKa3aTelsd
CTEIICHH, HAXOIUTh 3HAYEHUS CTENICHEN

syjia all (a — ar000€e parroHanIbEHOe
YHCII0, N — HaTypaIbHOE YHCIIO).
[ToHMMATH CMBICT 3aMKUCH OOJIBITUX YHCE
C TIOMOIIIBIO JIECATUIHBIX APOOCH

u creneHeit yucia 10, mpumeHsTh ux

B PCATBHBIX CUTYAIUSIX

AnreOpanyeckue
BBIPKEHUSI: MHOTOWICHBI

23

Opnouniensl. OgHOYICH
cTta”aaptTHoro Buaa. CTeneHb
OJIHOYJIEHa. MHOTOUYJICHHI.
MHorousieH cTaHAapTHOTO BU/A.
Crenens mHOrowieHa. Cnoxxenue,
BBIYUTAHUE, YMHOKCHUE U JICJICHUE
MHorousieHoB. [IpeoGpa3zoBanue
[EJIOTO BBIPAKEHHUSI B MHOTOUJIEH.
KopHu MHOTO4IIEHA.

ToxnectBo. ToXIeCTBEHHBIE
npeodpa3zoBaHusl alreOpandecKux
BBIpKEHUU. [[oKa3aTenbCTBO
TOXISCTB

OBnazeTs aredpanyeckon
TEPMHUHOJIOTHEN U CUMBOJIMKOM,
IIPUMEHSTH €€ B ITPOLIECCE OCBOCHUS
y4eOHOro Matepuaia.

[IpuBOIUTH OAHOUJIEH K MHOTOUJIEH
K CTaHAApPTHOMY BUJY.

OnpenensaTs CTENEHN OJHOYJIEHA

Y MHOTOYJICHA.

BbINONHATS yMHOKEHUE OJJHOUJIEHA
Ha MHOTOYJIEH.

BrINONMHATH ClIOXKEHUEe, BHIYUTAHUE,
YMHOXEHHUE U JEJIEHNE MHOTOWICHOB.
HaxoauTh KOpHU MHOTOWJICHA.
PopMyIUpPOBATH OIIPEACIICHUE
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TOXKJICCTBEHHO PABHBIX BBIPAYKEHHIA.
Vcnons30Bath npaBuiia

JUTSL TOKA3aTeIbCTBA TOXK/IECTB.
BBITIONTHATE TOX/IECTBEHHBIC
peoOpa30BaHUs 1EJIOTO BBIPAKEHUS

B MHOTOYJICH MTPUBEACHUEM MTOA00HBIX
CJIaraeMbIX, PaCKPBHITHEM CKOOOK.
OCyIIECTBIATH Pa3IoKEHUE MHOTOUJICHOB
HA MHOXKUTEIIN TIyTEeM BBIHECCHUS

3a CKOOKHM OOIIEro MHOXKHUTEISI, METOI0M
IPYIITAPOBKH.

[IpumensTh npeoOpazoBaHue
MHOTOYJICHOB JIJISl PEIICHHUS Pa3IUIHbIX
3aJ1a4 U3 MaTeMaTUKH, CMEKHBIX
MIPEIMETOB, U3 PEATBHOMN MPAKTUKH.
3HAKOMHTBHCS C UCTOPHEH Pa3BUTHS
MaTeMaTHKH

AnreOpanyeckue
BBIpKEHHUS: (OPMYJIBI
COKPAIIICHHOTO YMHOXCHUS

14

@opMyJIbI COKPALIEHHOTO
YMHOXEHHUS: KBaAPAT CyMMBI

Y KBaJpaT pasHOCTH ABYX
BBIPAKEHUI, KBaJIpaT CyMMBI
HECKOJIbKUX BBIPaKEHUH, KyO
CYMMBI U Ky0 pa3HOCTH JIByX
BBIPAKEHUH, Pa3HOCTH KBAIPaTOB
JIBYX BBIPQKECHUU, IPOU3BEICHUE

OBnanets anredpanyeckon
TEPMUHOJIOTUEN U CUMBOJIUKOM,
MIPUMEHSITH €€ B ITPOIIECCE OCBOCHUS
y4eOHOTr0 MaTepHaia.

BBITIONHSTH TOXKACCTBEHHBIC
peoOpa30BaHUsI 1IEJIOTO BHIPAKEHUS

B MHOTOYJICH ITPUBEICHUEM TI0TOOHBIX
CJIaraeMbIX, paCKPhITHEM CKOOOK,
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Pa3HOCTH ¥ CYMMBI JIBYX
BBIpaXEHU, CyMMa U pa3HOCTh
KyOOB JIBYX BbIpa)KCHUH.
Paznosxenne MHOro4jIeHa

Ha MHOXKHUTenH. BeiHecenue
00IIeET0 MHOKHUTEIIS 32 CKOOKH.
Merton rpynmnupoBKu

C MCTIOJIb30BaHUEM (OPMYT
COKPAICHHOTO YMHOXCHHSL.
OcCyIecTBIATh Pa3JIOKECHUE MHOTOYWICHOB
Ha MHOXXHMTEIIN ITyTEM BBIHCCCHUS

3a CKOOKH OOIIEro MHOKHUTEIS, METOIOM
TPYHITAPOBKH, IPUMEHEHUS (POPMYJIBI
COKPAIIICHHOTO YMHOKCHHS.

[IpumensTh npeoOpazoBaHue
MHOTOYWICHOB JIJISL PEIICHUS Pa3IMYHbIX
3aJ1ay U3 MaTeMaTHKH, CMEIKHBIX
IIPEIMETOB, U3 PEATBHOMN MPAKTHUKH.
3HAKOMUTBCS C UCTOPUEH pa3BUTHUS
MaTEMaTHKU

Yucia v BBIYUCIICHUA
JIEITUMOCTD

10

JleIMMOCTh LIEIBIX YHCe.
CaoiictBa nenmumoctu. [Ipoctoie

Y COCTaBHbIC unciia. YeTHbie

Y HeueTHble uncna. [Ipusnaku
nexnMocti Ha 2, 4, 8,5, 3,6, 9, 10,
11. Ilpu3Haku AEIUMOCTH CYMMBI
Y TIPOU3BEACHUS LIEIIbIX YHCET
npu peieHnu 3a1a4. Hanbombmmii
OoOIINI NeIUTENTh U HAUMEHBIIIEE
o011iee KpaTHOE JIBYX YUCEI.
B3auMHO nipocTsle yncia.
Aunroputm EBknnaa. Jlenenue

[IpumMeHSTh CBOMCTBA NEITUMOCTH.
ITpuBOAUTH TPUMEPHI U PACIIO3HABATH
MPOCTHIE U COCTABHBIC YHCIIA, YETHBIE
1 HEYETHBIC YHCIIA.

Jloka3pIBaTh U MPUMEHSITh MPU3HAKU
nenumoctu Ha 2, 4, 8,5, 3,6, 9, 10, 11,
MIPU3HAKU JICTMMOCTH CYMMBI

Y TIPOU3BEICHUS 11EJIbIX YHCElL.
Haxoaute HanOobIInii 00U JETUTEND
¥ HauMeEHbIIee o0Iee KpaTHOE BYX
YHCel.

Pemath mpakTUKO-OpUEHTUPOBAHHbIC
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C OCTaTKOM. CpaBHCHHH OCIbIX
YUCCII 11O MOAYJIIO HATYPAJIBHOTI'O
quciia

3aJ1a4uM, UCIOJIb3Ysl HAauOOIbIINI OOIIHA
JIeJIATENb, HAUMEHBILIEE O0IIee KpaTHOE
JBYX YUCENI.

Pacnio3HaBaTh B3aMMHO IIPOCTHIE YHUCIIA.
[IpumensaTs anroput™ EBkina.
@opMyJIMPOBATH ONPEIEIICHUS AETUMOCTH
HAIIEJIO, YHCEI, CPABHUMBIX 110 JAHHOMY
MOZYJIIO.

BBINONIHATH I€JIEHHE ¢ OCTATKOM

QyHKIMU: TUHEUHAS
byHKIMS

16

Jluneiinas pyHKIUs, €€ CBOMCTBA.
['pacdux nuueHON QyHKIMH.
I'paduk Gyukuuu y = | X |.
KycouHo-3a1annblie (yHKIMH

Pacnio3naBaTh THMHEIHYIO QYHKIIHIO

y = kx + b, onuceiBaTh ee cBoicTBa

B 3aBUCUMOCTH OT 3HaYEHUU

k03 durreHToB K u b.

Crpouts rpaduiky IMHEWHON QYyHKIUH,
GyHKIMU Y = | X |, KyCOUHO-3aJaHHOM
byHKUIUU.

Hcnonp3oBath HUPPOBBIE pECYPCHI
JUTSl TIOCTPOEHUs rpaduKOB PyHKIMI
Y U3yYEHUsI UX CBOWCTB.

IIpuBOAUTE pUMEPHI JIMHEUHBIX
3aBUCUMOCTEH B peajbHbIX MpoIeccax
U SIBJICHUSAX

YpaBHEHHUS U CUCTEMBI
YPaBHEHU: CUCTEMBI
JIMHEWHBIX YPABHEHUU

14

YpaBHEHHE C ABYMs
nepemMeHHbIMU. ['paduk TuHeHOTO
YPaBHEHHUS C IBYMs [IEPEMEHHBIMU.

CTpouTh B KOOPJAMHATHOW INIOCKOCTH
rpaduK JIMHEHHOTO YPAaBHEHHUS C IBYMS
NEPEMEHHBIMU; MOIb3YSICh TPAPUKOM,
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CucTeMbl TMHENHBIX YPABHEHHM
C ABYMsI IIEPEMEHHBIMM.
['paduyeckuii MmeToa peneHus
CHUCTEMBbI JIMHEMHBIX YPABHEHUMN
C IByMs IEpeMEHHbIMU. Pemenne
CUCTEM JINHEWHBIX YPABHECHUM

C IByMs IEPEMEHHBIMHU METOI0M
MOJICTAHOBKHU U METOJIOM
cnoxenus. Cucrema AByX
JIMHEMHBIX YPABHEHUH C IBYMS
MIEPEMEHHBIMU KaK MOJIEIIb
pEATBHOU CUTYAIlUH

MIPUBOJUTH IPUMEPHI PEIICHUS
YPaBHEHUS.

HaxoauTsk pelienre cucTeMsl AByX
JIMHEWHBIX YPAaBHEHUM C IByMsI
IIEPEMEHHBIMHU.

CocTaBisaTh U pemiaTb CUCTEMY JIBYX
JIMHEWHBIX YPABHEHUH I10 YCIOBHIO
341441, UHTEPIIPETUPOBATH

B COOTBETCTBHUU C KOHTEKCTOM 3a7a41
IIOJIyYEHHBIN pe3yJIbTaT

[ToBTOpEeHue, 06061ICHUE,
cucTeMaTH3anus 3HAaHUU

[ToBTOpEHNE OCHOBHBIX MMOHITUI
Y METOJOB Kypca 7 Knacca,
0000111eHe 3HAaHU I

Br16upaTh, NpuMEHSTh OLIEHUBATh
CIOCOOBI CPAaBHEHHUS YMCET, BBIYUCIICHUH,
TO>JIECTBEHHBIX NIPE0Opa30BaHUI
areOpanveckux BbIpaXEHUM, peleHus
YPaBHEHUH U CUCTEM YPABHEHHM, 3aaHUS
GbyHKIMH, aHaIM3a U MOCTPOSHUSI UX
rpaduKoB.

Hcnonb3oBaTh PyHKIIMOHAIBHO-
rpadudeckue mpeacTaBICHUs

JUIS PELIeHUS 3a1a4.

OcylecTBIATE CAMOKOHTPOJIb
BBINOJIHAEMBIX IEUCTBUN U CAMOIIPOBEPKY
pe3yJIbTaTa BbIYNUCICHNH,
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peoOpa3oBaHUM, TOCTPOCHUH.
Pemats 3agaun U3 peaqbHOM KU3HH,
MIPUMEHATh MaTEeMaTUYECKHE 3HAHUS

AL pCHICHUA 3aa4 U3 APYTUX ITPCAMCTOB.

PemaTe TeKCTOBBIE 3a/1a4M, CDAaBHUBATD,
BBIOHpATh CIIOCOOBI pelieHUs 3aauu

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME
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8 KVIACC

HEepaBeHCTBA

Haszpanwue paznena KosmuectBo OcHOBHBIE BUIbI ACSTEILHOCTH
OcHOBHOE coJIep/KaHue
(Temnl) Kypca 9JacoB oOydJaronuxcs
YpaBHEHUS U HEPABEHCTBA! 20 UucnoBeie HEPABEHCTBA. @opMyIMPOBATH CBOMCTBA YMCIOBBIX

CBOICTBA YHCIIOBBIX HEPABEHCTB.
Jloka3zaTenbCTBO HEPABEHCTB.
HepaseHncTBO ¢ nepeMeHHOM.
Crporue 1 HeCTpOorue HEpaBEHCTBA.
CroxeHne 1 yMHOKEHHE
YUCJIOBBIX HEPABEHCTB.
OuecHrMBaHWE 3HAYECHUS
BBIPAKCHUS.

[TonsiTue O peleHnn HEpaBEHCTBA
C OAHOM mepeMeHHOU. MHOXKECTBO
peLIECHN HEPABEHCTBA.
PaBHOCHITEHBIEC HEPABEHCTBA.
HepaseHncrtBo-cnencraue.
Yucnoseie npoMeKyTKH. JInHeHOE
HEPABEHCTBO C OJHOM ITEPEMEHHOU
Y MHOXECTBO €T0 PEIIECHUM.
Pemenne nuHeHBIX HEPABEHCTB

C OJTHOW NIEPEMEHHOM.

CucTeMbl TMHEHHBIX HEPABEHCTB

C OZTHOM mepemMeHHou. Pemenue
TEKCTOBBIX 3371a4 C IIOMOILBIO

HEPABEHCTB, WJUTKOCTPUPOBATH UX
Ha KOOPJAWHATHOU IIPSIMOM, TOKA3bIBATh
areOpanvyecKu.

OueHnBaTh 3HAYEHUSI BEIPAXKEHUS,
WCIIOJIb3Ys HEPABEHCTBA.

IIprMeHATH CBOMCTBA HEPABEHCTB B X0/
peneHus 3aaad.

OnpenensaTs paBHOCHUIIBHBIE
HEPABEHCTBA.

[IpuBOINTH IPUMEPHI PELLIEHUI
HEPABEHCTB.

PemaTe nMHElHBIE HEPABEHCTBA C OJTHOU
MIEPEMEHHOM, CUCTEMBI JINHEUHBIX
HEPABEHCTB, U300paxkaTh pelIeHNe

HA YUCJIOBOM MPSIMOM, IOKA3bIBaTh
HEPaBEHCTBA.

Pemars TEKCTOBBIE 337]a4H € TOMOILBIO
JIMHEWHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

HccnenoBath TMHEMHOE HEPABEHCTBO

C OZHOM IIEPEMEHHOMU C apaMeTPOM.
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JIMHEWHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOU

3HaKOMUTBCS C UCTOPUEH pa3BUTHUSA
anreopsl

Yucna ¥ BEIYUCIIEHUS
KBaJIpaTHbIN KOPEHb

17

KBagpaTHbie kopHHU.
ApudmeTnueckuii KBaJIpaTHBIN
KOpPEHb U ero cBorcTBa. [londaTue
HWppalMOHAIBLHOIO YHCIIA.
JlelicTBHS ¢ UppAIMOHAIBHBIMU
yuciiamu. CBoiicTBa IeHCTBHI

C MppalMOHATbHBIMH YHCJIaMH.
CpaBHeHUE UpPALIMOHATIBHBIX
yucea. MHOXKECTBO
JIEMCTBUTEIILHBIX YHCEI.
[IpencraBienus o paclIMpEHUAX
YHUCIJIOBBIX MHOXKECTB.
JlonycTrmple 3HaUEHUS
MIEPEMEHHBIX B BBIPAKEHUSIX,
cojiepKammux apumeTnyeckue
KBaJIPATHBIE KOPHHU.
ToxxnecTBEHHBIE MPEOOPA30BAHMS
BBIPAKECHUH, COJIEPKaAIINX
apudMeTHYECKHUE KBaIpaTHbHIC
KOPHH

@opMyJIMpPOBATH ONPEIAECTICHUE
KBaJIPaTHOTO KOPHS U3 YKCIIA,
apu(PpMETUYECKOTO KBaJAPATHOTO KOPHSI.
[TpumeHTh Onepanuio U3BJICUCHUS
KBaJIPaTHOTO KOPHS U3 YUCJIIA, UCTIOb3YS
PU HEOOXOJUMOCTH KaTBKYJISTOP.
OueHnBaTh KBaJPATHBIE KOPHU LIEIBIMU
YUCIaMU U JECATUYHBIMU IPOOSMHU.
CpaBHHBATh ¥ yHOPSIAOYUBATH
paLMOHaIbHbIEC U UPPALIMOHAIBHBIC YUCIIA,
3allMCAHHBIE C MIOMOIIBIO KBAAPATHBIX
KOPHEW.

BreimonHsaTh onepanuu

C UPPALMOHAIBHBIMU YHUCIIAMU.

UccnenoBath ypaBHEHUE x2 = a, HaXOJUTh
TOYHBIE U MPUOJIMKEHHbIC 3HAYCHUS
KopHeit nipu a > 0.

HccnenoBars CBOMCTBA KBAIPATHBIX
KOpPHEH, TPOBOJS YNCIIOBBIE
AKCTIIEPUMEHTHI C UCTIOJIh30BAaHUEM
KaJIbKYJIATOpa (KOMITBIOTEPA).
JlokaspIBaTh CBOMCTBA apU(hMETUUECKHUX
KBaJIpaTHBIX KOPHEW; MPUMEHSTh X
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JUJIs1 TpeoOpa30oBaHUsI BRIPAKCHU.
BrimonHaTe mpeoOpa3oBaHus BEIpaXKCHUH,
coAepKalIMX KBaJIPAaTHbIE KOPHHU.
Bripaxkats nepeMeHHbIe 3 popmMyI.
BpancnsaTe 3Ha4CHUS BBIPAXKEHU,
coAepKalluX KBaJIpaTHbIC KOPHHU,
HCIIOJIB3YSI PU HEOOXOMMOCTH
KQJIBKYJISATOP.

Hcnonb30BaTh B X0/1€ peUICHUA 3a7a4
3JIEMEHTAPHBIE MTPEICTABIICHHUS,
CBSI3aHHBIC C MMPUOIMKEHHBIMU
3HAUYCHUSIMU BEJIMYHH.

3HAKOMUTHCS C UICTOPUEN PA3BUTHUS
MaTeMaTHUKH

YpaBHEHHS U HEPABEHCTBA!
KBAJIpATHBIC YPABHECHUS

17

KBanparnoe ypaBaeHue. Popmyna
KOPHEH KBaJIpaTHOTO YPABHECHMUSI.
KonunyecTBo 1eMCTBUTENBHBIX
KOpPHEMN KBaJIpaTHOIO YPABHECHMUS.
Teopema Buera.

YpaBHEHHUS, CBOJIUMBIE

K JINHEHHBIM YPaBHEHUSIM

WJIY K KBAJPATHBIM YPABHECHHUSIM.
KBanparnoe ypaBHeHue

¢ mapameTpoM. Perienue
KBaJIPATHBIX YPAaBHEHUI

Pacnio3HaBate ypaBHEHUs C OJTHOU
IIEPEMEHHOM, KBAJIPATHBIE YPABHEHUS.
Onpenensats paBHOCWIBHBIE YPaBHEHMUS.
IIpumeHsTh CBOKMCTBA YPABHEHUN C OJHOMU
IIEPEMEHHOM.

3anuceIBaTh GOpMYITy KOpHEH
KBaJpaTHOTO YPABHEHUSI; pEIIATh
KBaJpaTHbIE YPABHEHHUSI — [TOJTHBIE

Y HETIOJIHBIE.

OnpenensiTe KONMYEeCTBO AEHCTBUTEIBHBIX
KOpHEH KBaJpaTHOI'O yPABHEHMSI.

32




¢ nmapameTrpamu. Pemenue
KBaJpaTHbIX YPaBHECHUH,
coZepKalMX 3HAK MOJTYJIS.
YpaBHEHHE KaK MaTEMaTUYECKas
MOJIEIb PEATIBHOU CUTYalUH.
Pemenne TeKCTOBBIX 3a/1a4

C IIOMOIIIBIO KBaPaTHBIX
YpPaBHEHUH

HabmoiaTe 1 aHaTU3UPOBATh CBS3b
MEX]Ty KOPHIMH U KodpduiineHTamu
KBaJIPAaTHOTO ypaBHEHHUSI.
dopmynupoBaTh TeopeMy Buera, a Takxke
00paTHYyIO TeOpeMy, TPUMEHSTh 3TH
TEOPEMBI ISl pEIICHUS 3a/1a4.
[TpoBoaUTH MpoCTENIIINE UCCIIEIOBAHUS
KBaJIpaTHBIX YPABHEHUIA.

Pematb TekcTOBBIE 3a/1aUH.
3HAKOMUTBCS C HICTOPHUEH pa3BUTHS
MaTeMaTUKU

Anrebpanueckue
BBIPAKEHHUS: TPOOHO-
parrioHaIbHBIC BRIPAKEHUS

17

PanmonanbHbIC BRIpOKCHHUS.
ToxxnecTBeHHbIE TPe0Opa30BaHUS
PaIlMOHAIBHBIX BBIPAKECHUH.
AnreOpaundeckast JpoOb.
JlomycTumble 3HaYCHUSA
NEePEMEHHBIX B APOOHO-
PaIMOHATILHBIX BBIPAKECHUSIX.
OCHOBHOE CBOMCTBO
anredpandeckoit 1poou.
Crnoxxenune, BRBIYUTAHHE,
YMHOKCHHE U JICTICHHE
anre0pandecKux IpoOei.
Bo3zBenenue anredpandeckoit
JpoOHU B CTENEHb

3anuceIBaTh aNre0OpandyecKue BhIPaKEHHS.
HaxoauTe nomyctrmble 3HaYEHUS
MEPEMEHHBIX B JPOOHO-pALlMOHATBHBIX
BBIPAKCHUSX.

BBINOMHATE YMCIOBBIE OJACTAHOBKH

Y BBIYKCIIATH 3HAYEHUE APOOU, B TOM
YHUCJIE C TOMOIIBIO KAJIBKYIATOPA.
PopMyIUpPOBaTH OCHOBHOE CBOMCTBO
anredpandecKkoi ApoOou U MPUMEHSTH €TO
JIJIs1 TpeoOpa3oBaHust IpooOei.
BBINOTHATH TOXKIECTBEHHBIE
npeoOpa3oBaHMs paliOHAIBLHBIX
BBIPAYKECHUM.

BbInonHATH NedCTBUS ¢ anredpandecKuMu
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JIPOOSIMH.

[TpumensTh mpeoOpa3zoBaHUs BEIPAXKECHHIA
JUTSL pEIIeHUs 3a/ad.

BripakaTs mepeMeHHbIC U3 GOpMYIT
(bu3mYecKnX, TEOMETPUICCKUX,
OTMCHIBAIOIIUX OBITOBBIE CUTYAIIUN )

VYpaBHEHUS 1 HEPABEHCTBA! 19 JpoOHo-paninoHabHbIE Pacno3naBaTh 1poOHO-palinoHaIbHbIC
JpOOHO-palIMOHAIIbHEIE ypaBHeHus1. Pemenue npoOHo- YPaBHEHUS.
ypaBHEHUS pallMOHAJILHBIX YPaBHEHUH, Pemate 1poO6HO-paIimoHaibHbIE
CBOJISAIIUXCA K JIMHEHHBIM YpaBHEHMUS, CBOJIAIINECS K IMHEHHBIM
WM K KBAJIPaTHBIM YPaBHEHUSM. WJIU K KBAJIPATHBIM YPAaBHEHHUSIM,
Pemenne npoOHO-panimoHaIbHBIX MCII0JIb30BaTh METOJ 3aMEHBI IEPEMEHHOI.
YPaBHEHUN METOJA0M 3aMEHbI PemaTte TekcTOBBIE 3a/1aUn
NIEPEMEHHOU. Penenne TeKCToBbIX anredpandyeckuM croco0oM: NepexXoaUTh
3a/1a4 ¢ MOMOUIBIO IPOOHO- OT CJIOBECHOM (POPMYJIUPOBKH YCIOBUS
palMOHAJIBHBIX YPABHEHUN. 3a/1a4d K anreOpanyecKko MoJIeNu myTeM
I'paduueckas uaTEpHIpeTays COCTABJICHMS YPAaBHEHUS;, pelIaTh
YPaBHEHUM ¢ IBYMsI IEPEMEHHBIMU | COCTAaBJIEHHOE YPaBHEHUE;
UHTEPHPETUPOBATH PE3YJIbTAT.
Hcnonb3oBath rpaduuecKyro
MHTEPIPETALUIO YPABHEHUH C IBYMsI
MEPEMEHHBIMU
OyHKIUU 15 OGnacTb onpeaeneHus Ncnonw3oBath GyHKIIMOHAIBHYIO

¥ MHOXECTBO 3HaU€HUH (PYHKITUH.
CnocoOsI 3a1anust GyHKITUH.

TEPMUHOJIOTHIO U CUMBOJIHKY.
Haxoaute o06aacTh onpeaeneHus
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I'paduk ¢pynkmuu. UreHue cBOMCTB
¢ynxkun no ee rpaduky. [Ipumepsr
rpaduKoB QYHKIUN, OTPAKAFOITUX
peanbHbIE MPOIIECCHI.

OyHKIMH, OMUCHIBAIOIINE MPSIMYIO
¥ 00paTHYIO POMOPIIMOHATIEHBIC
3aBUCUMOCTH, UX TpapUKH.

Oynxmun y = X2,y = X3, y=+x,

Y=_ W UX CBOMCTBa
X

¥ MHO>XECTBO 3HAUCHUM QPYHKIUU.
Boeraucists 3HadueHus GyHKINNA, 3aJaHHBIX
dbopmyamu (Ipu HEOOXOAMMOCTH
HCII0JIb30BATh KAJIBKYJISITOP); COCTABISATh
TaOJIMIBI 3HAUCHUHN (PYHKITHH.
OmnuceiBaTh CBOKWCTBA PYHKIIMHA HA OCHOBE
ee rpauyecKoro NpeICTaBICHUS.
Haxonutb ¢ momoipto rpaduka GpyHKIUNA
3HAYEHUE OJIHOW U3 pacCMaTPUBAEMBbIX
BEJIMYMH T10 3HAYCHUIO JIPYTOM.
UccnenoBars npumepsl rpaukos,
OTPAKAOIIUX PEATbHBIC TPOLECCHI

U SIBJICHUSL.

IIpuBOAUTE IPUMEPHI IPOLIECCOB

Y SIBJICHUU C 38JITaHHBIMU CBOVICTBAMM.
Bripaxkats (opMyioit 3aBUCUMOCTb
MEX]ly BeJIMYNHAMM.

OnuceIBaTh XapaKkTeP U3MEHEHUS OJHON
BEJINYMHBI B 3aBUCUMOCTH OT U3MEHECHUS
JIPYTOH.

Pacrno3naBaTh BU/IbI M3ydaeMbIX (PYHKITUH.

Crpouts rpadguku GpyHKIuiA y = X2,y = x5,
K

y=Jx, y=—.
X

Hcnonp30BaTh PyHKITMOHAIBHO-
rpadudecKkue npecTaBIeHUs
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JUUISL pEIICHUSI ¥ UCCIICIOBAaHUS YPaBHEHUM
Y CHCTEM YPaBHEHUMU.

[TpumeHsaTh IUGPOBBIE PECYPCHI

JUJIS1 TIOCTPOCHHMS TpauKOB

Y UCCJIEOBAaHUS CBOUCTB (PYHKITUMN

AnreGpanueckue
BBIPKEHMUSI: CTEIICHU

14

Crenens ¢ 11e1bIM TOKa3aTeaeM

U €€ CBONCTBA.

Cranpaptablii BUJ uncia. Pazmepsl
00BEKTOB OKPY>KAIOIIET0 MUPAa,
JUTATEIIBHOCTD MPOLIECCOB

B OKPY’KAIOIIIEM MUPE

DopMyIUPOBATH ONIPEACTICHNUE CTETICHU
C LICJIBIM ITOKA3aTeJICM.

DopMyIUpPOBaTh, 3AMTUCHIBATH

B CUMBOJIMYECKOH hopme

Y WUTIOCTPUPOBATH MPUMEPAMU CBOMCTBA
CTETICHHM C IICJIBIM ITOKA3aTEIICM.
[IpuMeHATH CBOMCTBA CTENICHU

TSl IPe0Opa30BaHUsI BBIPAKEHUM,

COJICp KAIIUX CTEMECHH C LEJIbIM
ToKa3aTesIeM.

BrInoaHITE ASUCTBUS ¢ YMCIIAMU,
3alMCaHHBIMM B CTAHIAPTHOM BHU/IE
(YMHOX€EHUE, IeJICHNE, BO3BEICHUE

B CTCIICHD).

[Tony4yats npeicTaBiICHUE O 3HAUUMOCTH
JICICTBUTEILHBIX YUCEII B TPAKTUYECKON
JICSTCIIbHOCTH YeJIOBEKA.
AHaIU3UpOBaTh U JIeJIaTh BHIBOBI

0 TOYHOCTHU MPUOJIMKEHUS
HppalMoOHAIBLHOIO YHCIIa TIPU PEIICHUN
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3a1a4.
OKpyTIsATh UPPALMOHAJIBHBIE YNCIIA,
BBITIOJIHATH IPUKUIKY PE3YJIbTATA
BBIYMCIICHU, OLICHKY 3HAaYEHU I YUCIIOBBIX
BBIPaKECHUIN

Yuca v BEIYUCIICHUS: 7 Jlenenue ¢ ocraTkom. DopMyIUPOBATH ONIPEACTICHUS IETUMOCTH
JICITUMOCTh CpaBHEHUS 1LIEJIBIX YHCET HalIeJIO, YUCEJI, CPABHUMBIX 110 JAHHOMY
110 MOAYJIIO HATYpaJbHOTO YMCIIa. MOJTYJTIO.
CBolicTBa CpaBHEHMI IO MOAYJIIO. BEINOnHATE AeIeHNE C OCTaTKOM.
OcTtaTku CyMMBbI U IPOU3BEACHUS Jloka3bIBaTh U MPUMEHSTH CBOMCTBA
110 JAHHOMY MOJIYJIIO CpaBHEHHUM MO MOAYJIIO.
Haxoauts ocTaTku CyMMBbI
Y TIPOU3BEICHUS 110 TAHHOMY MOJTYJTIO
[ToBTOpEnue, 06001IEHNE, 10 [ToBTOpEHNE OCHOBHBIX MOHATUI Bb16upars, MpUMEHATh OLIEHUBATh

cucTeMaTH3alus 3HaHUI

M METOZIOB KypcoB 7 1 8 KJIaccoB,
0000111eH1e 3HaHU

CIIOCOOBI CPABHEHUS YU CEI, BRIUUCIICHUH,
TO/IECTBEHHBIX NIPE0Opa30BaHUM
BBIPAKCHUU, PEILICHUS YPABHEHU

Y CCTEM YPaBHEHUI, HEPABEHCTB,
MOCTPOEHUS TPaPUKOB.

OcyniecTBIATH CAMOKOHTPOJIb
BBINOJIHAEMBIX IEUCTBUN U CAMOIIPOBEPKY
pe3yJbTaTa BEIYUCIIEHUN,
npeoOpa3oBaHU, MOCTPOCHUH.

PemaTe 3agaum u3 peanbHOM )KU3HH,
IIPUMEHSTh MATEMAaTUYECKUE 3HAHUS
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JUIS PEICHHUS 3a]1a4 U3 APYTUX MPEIMETOB.

PemaTe TekCTOBBIE 3a]a4H, CPABHUBATb,
BBIOMPATH CIIOCOOBI PELICHUS 3a/1a4U.
Hcnonp3oBath PyHKIMOHAIBHO-
rpaduyeckue npeCcTaBICHUs

JUTSL peLIeHUs 3a]1a4

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

136
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9 KVIACC

HYJIM QYHKIMH, TPOMEXKYTKH
3HAKOMOCTOSIHCTBA (PYHKIIUH,
IPOMEKYTKH BO3pACTaAHUS

U yObIBaHUS (PYyHKIIMHU, YETHBIC

U HeueTHbIe QyHKIUU, HAanOOoJIbIIIee
Y HauMEHbITIee 3HAYCHUS (PYHKITIH.
[TocTpoenue rpadukoB PyHKIUN
C TIOMOIIBI0 TPE0OPa3OBAHMIA.
KBanparneiit tpexunes. Kopau
KBaJIPaTHOTO TPEXUJICHA.
Paznoxxenue kBagpaTHOTO
TPEX4JIEHA HA JINHEHUHbIE
MHOKUTEJH.

KBagparuunas pyHkius u ee
cBoiicTBa. [lapabona, KoOopAuHATHI
BEPIIMHBI 1TapadoJIbl, OCh
CUMMETPHUU NapaloIbl.
[Toctpoenue rpaduka
KBaIPaTUIHON (QYHKITUH.
[Tonoxxenue rpaduka
KBaIpaTUIHOU (PYHKITUU

Haszpanwue paznena KosmuectBo OcHOBHBIE BUIbI ACSTEILHOCTH
OcHOBHOE coJIep/KaHue
(TemnI) Kypca 9JacoB oOydJaronuxcs
QyHKINN 25 Oynkuus. CBOMCTBa PYHKITHIA: OnuceIBaTh MOHATHE «(PYHKITH.

[IpuMeHsTh cBOMCTBA (DYHKITUIN: HYJIH
GyHKIAA, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
GyHKIHMH, TPOMEKYTKUA BO3PACTAHUS

1 yObIBaHUS! QYHKIIUU, YETHBIC

U HeueTHbIe QyHKIINU, HAanOOoIbIIIee

Y HauMEHbBITIee 3HAYCHUS (PYHKITHH.
Pacmo3naBaTh KBaJipaTHBIN TPEXUIEH,
yCTaHABIUBATh BO3MOKHOCTh €TI0
Pa3IoKCHHS HA MHOYKUTEJIH,
pacKJIaJbIBaTh Ha TMHEWHBIE MHOKHUTENN
KBaJIPAaTHBIN TPEXUICH

C HCOTPHUIATEIBHBIM TUCKPUMHHAHTOM.
Pacrio3naBate kBaipaTuuHyt0 HyHKITUIO
o ¢opmyie.

[IpuBOANTH IPUMEPHI KBAAPATUIHBIX
3aBUCUMOCTEMN U3 pEATIbHOW KU3HH,
(bU3UKH, TEOMETPUH.

BoisBiaTh 1 0000111aTh 0COOEHHOCTH
rpaduka KBaApaTUIHOU (PYHKITUN

y = ax? + bx + c.

Onpenensatb KOOPAUHATHI BEPIITHMHBI
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B 3aBUCHUMOCTH OT €€
koahdunrenToB. Mcmonb3oBanne
CBOWCTB KBaJAPAaTHYHOU (PYHKIIUH
JUISL PELLICHUS 3a/1a4.

Crenennbie GyHKIUN

C HaTypaJbHbIMU I1IOKA3aTEIISIMHU,
uX rpaduKu U CBOWCTBA.

Ipaduxu dynkmmii: y = Vx, y=3¥x,
y =1x|

napaboJibl, 0Cb CHMMETPUH NapadoJIbl.
Crtpouts rpaduKu KBaIpaTHUYHBIX
(dbyHKIUH, 3a1aHHBIX (popMyIaMu

BUJIA!

y = ax,

y=ax+q,y=(x+h)?+c,
y=ax?+bx +c.

BrImonHsATs mocTpoeHue rpaduKoB
GyHKIMIA C TOMOIIBIO TPeoOpa3zoBaHU
BUJIA:

f(x) = f(x) + a; f(X)=>f(x + a); f(x) =
kf(x), 1) = 1(| x ), T(x) = [f(x)].
Pacno3naBaTh creneHnHble QyHKIUN

C HaTypaJIbHbIMH TIOKa3aTeJIIMU, CTPOUTD
rpaduKy cCTeNeHHBIX (QYHKIHMA

C mokasaressiMu 2 u 3.

Hcnonb30BaTh CBOMCTBA IpaUKOB
CTETICHHBIX (DYHKIIHIA C HATypalbHBIMH
MOKa3aTeJSIMU TPH PEIICHUH 3a]1a4.
Crpouts rpaduky GyHKIHMH Y = v/X
y=3¥x, y=1x|.

AHanu3upoBaTh U MPUMEHSITH CBOWCTBA
M3YYEHHBIX (PYHKIIUH 1J1 MX IOCTPOCHHUS,
B TOM YHCJIE C TIOMOIIBIO U(PPOBBIX

pecypcoB
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ypaBHeHI/ISI N HCPABCHCTBA!
KBa/IpaTHbBIC HCPABCHCTBA

15

[TonsiTHe O pelIeHUH HEPABEHCTBA
C OHOU mepeMeHHON. MHOXECTBO
pellIeHU HEepaBEHCTRBA.
KBanparHbie HEpaBeHCTBA C OHOM
IIepEMEHHON. Pelienne HepaBeHCTB
rpaguIecKuM METOIOM U METOJIOM
nHTepBaioB. HepaBeHCTBa,
coAepkKaIlre 3HAK MOJTYJIS.
CucTeMbl HEpaBEHCTB C OJTHOU
IIEpEMEHHOM. Perenne TeKCTOBBIX
3a71a4 C MTOMOIIbIO HEPABEHCTB,
CHUCTEM HEPABEHCTB.

HepaBencTso ¢ nByms
nepeMeHHbIMU. Penienue
HEPABEHCTBA C JIByMsI
nepemeHHbIMU. ['paduueckuit
METO/I PELICHUSI CUCTEM
HEPABEHCTB C JIBYMsI
nepeMeHHbIMU. CUCTEMBI
HEPABEHCTB C ABYMsI IEPEMEHHBIMU

Yurars, 3aUCHIBATh, [IOHUMATh,
MHTEPIPETUPOBATH HEPABEHCTBA;
UCIIOJIB30BAaTh CUMBOJIUKY

Y TEPMHHOJIOTHIO.

BrInonHATE NpeoOpa3zoBaHrs HEPABEHCTB,
UCIIOJIb30BaTh JIJIsl IpeoOpa30BaHUs
CBOMCTBA YMCJIOBBIX HEPABEHCTB.
Pacnio3HaBaTh KBaJpaTHbIE HEPABEHCTBA
C OHOM NIEPEMEHHOM.

Pemats kBagpaTHOE HEPABEHCTBO
rpauyecKuM METO/I0M U METO/IOM
HUHTEPBAJIOB.

Pemate kBagpaTHbIE HEPABEHCTBA,
UCIIOJIb3Ys TpapruecKre NpeICcTaBICHHUS.
PemaTte HepaBeHCTBA, ColepKAIIME 3HAK
MOYJIS.

N306paxaTh penieHre HepaBeHCTBa

C OJJHOW MEPEMEHHOMN U CUCTEMBI
HEPABEHCTB Ha KOOPAUHATHOM MPAMOW,
3aMKCBIBATH PELIEHUE C TOMOLIBIO
CUMBOJIOB.

OcBauBaTh ¥ IPUMEHATHh HEPABEHCTBA
P PELICHUH Pa3IMYHbIX 33/1a4, B TOM
YUCJIE MPAKTUKO-OPUEHTUPOBAHHBIX.
Pacnio3HaBaTh HEpPABEHCTBO C IBYMs
NIEPEMEHHBIMU.
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[IpumensTh rpaduyeckuii METO1 peleHus
CUCTEM HEPABEHCTB C ABYMs
NePEeMEHHBIMU

YpaBHEHUS U HEPABEHCTBA:!
YpPaBHEHHSI, HEPABEHCTBA
Y X CHCTEMBI

25

bukBanpaTHbIe ypaBHEHUS.
[IpuMepsl TPUMEHEHU METOIOB
PaBHOCWJIBHBIX TPEOOpPa30BaHUM,
3aMEHBI IIEPEMEHHOMN,
rpaguuecKkoro MeTo1a

IIPU PELIEHUH YPaBHEHUN

3-ii u 4-11 creneHen.

Pemenue n1poOHO-paliiOHaIbHBIX
YPaBHEHUI U HEPABEHCTB.
Pemenue cucrem ypaBHeHu

C ABYMs IIEPEMEHHBIMU.
Pemenune npocrenmmx cuctem
HEJIMHENHBIX YPABHEHUU C IByMs
nepemeHHbIMU. ['paduueckuit
METOJ PEIICHUS] CUCTEMBI
HEJIMHEWHBIX YPABHEHUH C IByMS
nepeMeHHbIMU. Crctema aByX
HEJIMHEWHBIX YPaBHEHUN

C IByMs IEPEMEHHBIMU KaK MOJEINb
pEAIbHOM CUTYALUU.

CucreMa HEIMHENHBIX YPaBHEHU I
C IapaMeTpoM.

Pemate OMKBaipaTHBIE YpaBHEHUS.
[IpuMeHATh METOIbI PABHOCUIIBHBIX
npeodpa3oBaHUii, 3aMEHbI IEPEMEHHOM,
rpauyecKkoro MeToa MpH perieHuu
ypaBHEHHM 3-i1 U 4-i1 CTEIICHEN.
Pemate 1poOHO-paninoHanbHbIE
YpaBHEHUS U HEPABEHCTBA.
Pacnio3HaBaTh TMHEWHbBIE YPABHEHUS
C IBYMsI IEPEMEHHBIMH.

Ctpouts rpaduku ypaBHEHUH, B TOM
YHCJI€ UCHOJB3YS U POBBIE PECYPCHI.
Pemars npocreiimme CUCTEMBI ABYX
HEJINHEWHBIX YPAaBHEHUU C IByMs
NEPEMEHHBIMHU.

[IpuBoauTh rpaduyecKyro
MHTEPIPETALNIO PEUICHUS YPaBHEHUS
C IBYMsI IEPEMEHHBIMU U CUCTEM
YpaBHEHUH C IBYMsI IEPEMEHHBIMU.
Pemmath TEKCTOBEBIE 3a/1aUH
anredpandecKuM CriocoOOM.
HccnenoBath CUCTEMBI HETMHEMHBIX
YPaBHEHUU C TapaMETPOM.
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[Ipocrelimme HepaBEHCTBA C ABYMS
MIEPEMEHHBIMU U UX CHCTEMBI

Pemats npocreiime HEpaBeHCTBA
C IBYMS IEPEMEHHBIMU U UX CUCTEMBI

YucnoBeie
IMOCJIENOBATEILHOCTH
Y MPOTPECCUA

25

[TonATHE YnCIOBOM
nocienoBaTenbHOCTH. KoHeuHbIe
1 OECKOHEUHbIE
MOCJIEIOBATEIbHOCTH.
OrpanndeHHas
MOCJIeA0BaTEIbHOCTh. MOHOTOHHO
BO3pacTatoias (yObIBaroIasi)
nocjaeaoBaTeabHOCTh. CIoCOObI
3a1aHus TTOCIEA0BATEIbHOCTH:
OIMCATEIIbHBINA, TAOTUYHBIN,

C OMOIIIBIO POPMYJIBI N-TO YJICHa,
PEKYPPEHTHBIN.
Apudmernueckas

Y FeOMETPUYECKasi TPOTPECCUH.
CBoliCTBa YJICHOB
apudMeTUIecKon

Y TEOMETPUYECKON TPOTPECCHI.
@opmyJIbl N-TO YJIeHA
apudMeTUIecKon

Y TEOMETPUUYECKOU MPOTPECCUM.
dopMyJIbI CyMMBI TIEPBBIX

N 4JIEHOB apuU(PMETUIECKON

Y TEOMETPUUYECKON MPOTPECCUM.

OcBauBaTh ¥ MPUMEHATh UH]IEKCHBIC
0003HauYEHUs1, CTPOUTH PEUEBBIC
BBICKA3bIBaHUS C UCIIOJIb30BaHUEM
TEPMHUHOJIOTHH, CBI3aHHOU C IOHATHEM
NOCJIEI0BATEIbHOCTH.

OnpenensaTe BUABI TOCIEN0BATENBHOCTEN:
OrpaHUYEHHAs OCIEA0BATEILHOCTD,
MOHOTOHHO Bo3pacTaroiias (yObIBaromias)
MOCJIEI0BATEIBHOCTb.

AHanuzupoBath (GopMyIly N-TO djeHa
MOCJIEI0OBATEIbHOCTH WIIM PEKYPPEHTHYIO
dbopMyITy ¥ BBIYHCIIATH YICHBI
MOCJIe0BATEIBHOCTEH, 3a/JaHHBIX ATUMHU
dhopmynamu.

YcTaHaBnuBaTh 3aKOHOMEPHOCTD

B IOCTPOECHHUH MOCIIEA0BATEIBHOCTH,
€CJIM BBIMKICAHBI MIEPBbIE HECKOIBKO

€€ YJICHOB.

Pacno3naBath apudmeTnyeckyro

Y TEOMETPUYECKYIO ITPOTrPECCUU

IIPU pa3HbIX CIOCO0aX 3aJaHMUs.

Pemate 3a1auu ¢ HCHOJIB30BaHUEM
dbopmyn N-ro wieHa apuPMeTHIecKom
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3aiauu Ha MPOIEHTHI, 0AHKOBCKUE
BKJIAJIbl U KPEIUTHI.
[IpencraBiienne o CXOIUMOCTH
MOCJIETIOBATEIBHOCTH,

0 CYMMHPOBaHUU OECKOHEYHO
yOBIBAIOIIICH F€OMETPUICCKON
IIPOTPECCUM.

Meton MaTeMaTHYEeCKOUN
nHaykuuu. [Ipocrenmme npumepsl

1 T€OMETPUUYECKOM ITPOTPECCUI, CyMMBI
MEPBBIX N YJICHOB.

N300pakaTh 4ieHbI OCIEI0BATEILHOCTH
TOYKaMH Ha KOOPJAMHATHOMN

MIJIOCKOCTH.

PaccmaTpuBath mpuMephl IPOIIECCOB

Y SIBJICHUW U3 pEaJIbHOM KU3HU,
WUTIOCTPUPYIOLINE U3MEHECHHE

B apu(pMEeTHUECKOU IPOrpeCCHH,

B F€OMETPUYECKON MPOrPECCUMU;
M300pakaTh COOTBETCTBYIOIIUE
3aBUCUMOCTH rpaduyeCKHu.

Pemars 3a1aun Ha NPOLIEHTHI,
0aHKOBCKHE BKJIA bl

1 KpEJIUTOBAHHE.

[IpencraBiaTh 6€CKOHEUHBIE
NepuoANYEeCcCKue ApoOu B BUJIC
OOBIKHOBEHHBIX.

3HAKOMUTHCS C TIOHATUEM CXOJIMMOCTH
MOCJIeA0BATEILHOCTH, HAXOIUTh CYMMY
OECKOHEYHO YOBIBAIOIICH TEOMETPUICCKOM
MIPOTPECCHUH.

[IpuMeHATH METOT MATEMATHYECKOU
WHITYKITAH.

3HAKOMUTKCS C UCTOPUEH pa3BUTHS
MaTeMaTUKH
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Anrebpandeckue
BBIPKCHHUSI: CTETICHB
C paruoHaIBLHBIM
nokazaresem

12

Kopens n-ii crenenn. CBoiicTBa
KOpH$ N-i crenenu. CTeneHb

C pallMOHAJIbHBIM MOKA3aTEIEM

Y €€ CBOMCTBA.

ToxaecTBeHHbIE TPeoOpa30BaHUS
BBIpAKEHUH, COJIEpKAIINX KOPEHD
N-i creneHu. ToXaeCTBEHHBIC
npeoOpa3oBaHus BHIPAKECHUM,
COJICpIKAIlIUX CTEICHb

C pallMOHAJIBHBIM TOKa3aTeNIEM

DopMyIMPOBATH OIIPEACIICHUS KOPHS
N-U CTENEHU U CTENIEHU C PAllMOHAJIBHBIM
ITOKA3aTEIIEM.

[IprMeHATH ONepannio U3BICYEHUS
KOPHS N-i CTENEHU, UCTIOJIb3Y I

IpU HEOOXOJUMOCTHU KaJIbKYJIATOP.
BbIunciATh 3Ha4EHHUE CTENIEHU

C pallMOHAJIBHBIM IOKA3aTENEM.
OneHnBaTh 3HAYEHUE KOPHS N-11 CTENIEHU,
3HA4YEHUE CTEIECHH C PAllMOHAIBHBIM
II0KA3aTeJIEM LIEJIBIMUA YUCIIaMU

U IECATUYHBIMU JIPOOSIMHU.

CpaBHHBATh U YIIOPSIOYMBATH
palMOHAIIbHBIE U UPPALMOHAJIBHBIC YUCIIA,
3aIIMCaHHbIE C IOMOIIBIO KOPHS N-1
CTEIICHH, CTEIIEHU C PALIMOHATIBHBIM
ITOKA3aTENEM.

BBINOSTHATH TOXKIECTBEHHBIE
peoOpa3oBaHusl BEIPAKCHUS,
COJZEpIKAIEr0 KOPEHb N- CTETIEHU,
CTEIIEHb C PALlMOHAJIbHBIM I10KA3aTEJIEM.
3HAKOMUTBCS C UCTOPUEN Pa3BUTHS
MaTeMaTUKH

IToBTOpEeHue, 06006IICHNE,
cUCcTeMaTHu3alysl 3HaHU!

34

Uucna v BEIYKMCICHUS (3a1UCh,
CpaBHEHUE, ICUCTBUS

OnepupoBaTh NOHATUEM YHCIOBOTO
MHO>KECTBA.

45




C IEMCTBUTEILHBIMU YU CIIAMH,
YUCJIOBas MpsAMast; MPOIEHTHI,
OTHOIIICHUS, TIPOTIOPIINH;
OKpYTJICHHUE, MPUOIHKEHUE,
OIICHKA)

AKTyanmm3upoBaTh TEPMUHOJIOTHIO

Y OCHOBHBIE JICUCTBUS, CBA3aHHBIC

C YMCJIAMM: HaTypAJIBHOE YUCIIO, IPOCTOE
U COCTABHOE YUCIIO, JECIUMOCTD
HaTypaJIbHBIX YUCEI, IPU3HAKU
JEIUMOCTH, LIEJIOE€ YUCIIO, MOLYJIb YHCIIA,
OOBIKHOBEHHAs U JA€CATUYHAs JIpO0b,
CTaHAAPTHBIN BUJ YHCIIA,
apu(pMeTUYECKU KBaJAPATHBINA KOPEHb.
BbINOIHATH NeUCTBUSA, CPABHUBATH

U yIIOPSI0YMBATH YKCIIA, IPEACTABIIATh
yyCiIa Ha KOOPAUHATHOM NPSIMOH,
OKPYIJISITh YUCJIA; BBIIOJIHATD IPUKUAIKY
Y OLICHKY pe3yJIbTaTa BbIYUCICHUM.
Pemars npaktrueckue 3anauu,
COJZIepIKalllie IPOLIEHTHI, 10JI1, YaCTH,
BBIPAXKAIOIINE 3aBUCUMOCTH:

CKOPOCTBb — BPEMS — PACCTOSIHUE,

LIEHA — KOJIMYECTBO — CTOUMOCTD,

00BbeM paboThl — BpeMsl —
IIPOU3BOIUTENIBHOCTD TPYAA.

Pa30bupath peanbHble )KU3ZHEHHbBIE
CUTyaluu, GopMyIHpOBaTh UX Ha S3bIKE
MaTeMaTUKH, HAaXOJUTh PELICHHUE,
MIPUMEHSISI MAaTEMaTUUYECKHAN anmnapar,
MHTEPIIPETUPOBATH PE3YJILTAT
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TekcToBbIe 3a1auu (perieHne
TEKCTOBBIX 33]1a4 apu(HMETHUICCKUM
U aareOpandecKuM CrocooamMu)

PemmaTe TeKCTOBBIE 3aaUH
apu(PMETHIECKUM CITOCOOOM; U3BJICKAThH
HE00XO0AMMBbIE JTAHHBIE, TPE/ICTaBICHHbBIE
B BepOAJIbHOM, rpayuuecKoM

Y TaOJIMYHOM BUJIE.

PemaTe TEKCTOBBIC 33/1a4H C TTOMOIITHIO
BBCJICHHSI ICPEMEHHBIX, COCTABIISATh
ypaBHEHUS, HEPABEHCTBA, CUCTEMBI
YpaBHEHUH U HEPABCHCTB TI0 YCIIOBHIO
3a1aun

Anrebpanyeckue BbIpaKCHUS
(mpeoOpa3zoBaHue anredpandecKux
BBIPKEHUIM, TOMTYCTUMBIE
3HAYCHUS)

OnepupoBatTh MOHATUSIMU:

CTEIIECHb C LIEJIBIM MIOKA3aTENEM,
apu(pMeTHYeCKUd KBaIpaTHbI KOPEHb,
MHOTOYJICH, ajireOpandeckas Ipoob,
TOXJECTBO.

BEIITOIHATE OCHOBHBIE IEUCTBUS:
BBITIOJTHSATH PacyeThl o GopmyJiam,
npeoOpa3oBbIBATH IIENbIe, APOOHO-
pallMOHAJIbHBIC BBIPAKEHUS

Y BBIPAXKEHUS C KOPHIMHU,
peann30BbIBaTh PA3JI0KEHHE
MHOT'OYJIEHa Ha MHOHUTEIIH,

B TOM YHCJI€ C UCHOJIb30BAHUEM (HOPMYIT
Pa3HOCTH KBAJIPATOB, CYMMBbI U Pa3HOCTH
KyOOB, KBaJpaTa CyMMBI U Pa3HOCTH,
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Ky0a CyMMBI U Pa3HOCTH; HAXOAUTh
JIOITYCTUMBIE 3HAYCHUS IEPEMEHHBIX

JUTSL APOOHO-pAIMOHAIIBHBIX BEIPAKEHUH,
KOpPHEH.

MonenupoBaTh ¢ IOMOIIbIO GOpMyJT
peaAIbHBIE TPOLECCHI U SIBIICHUS

OyHKIMH (TOCTPOSHUE, CBOKWCTBA
M3YUYCHHBIX (DYHKITU;
rpaduyecKoe pelIeHne ypaBHEHUM
1 UX CUCTEM)

OneprpoBarh NOHATUSIMU: QYHKILINS,
rpaduk GyHKIMH, HYJIH QYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA,
IPOMEXKYTKH BO3PACTaHUS, IPOMEKYTKU
yObIBaHUS, HAUOOJIbIIIEE U HAUMEHBIIIEE
3HaYeHUs PYHKIIUH.

AHann3upoBaTh, CPABHUBATb,
00CyX/1aTh CBOMCTBA (DYHKIIUI1, CTPOUTH
uX rpaukH.

OmnepupoBaTh MOHATHIMHU: TIpsIMast
MIPOTIOPIIMOHANIBHOCTD, OOpaTHAas
IPONOPLUUOHAIBHOCTD, JIMHEWHAs
byHKLMS, KBaipaTU4HAas QyHKIIMS,
napabo:a, runepooa.

Hcnons3oBatek rpaduku

JUTSL OTIPEICJIEHHS CBOMCTB, MPOLIECCOB

Y 3aBUCHMOCTEH, JJIs PEeIIeHUs 3a1a4
U3 JPYTUX y4eOHBIX MPEIMETOB

U peabHOM JKU3HH, MOJIETUPOBATh
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C IOMOIIBIO Ipa)UKOB peaabHbIE
MPOIIECCHI U SIBJICHHUA.

Bripaxats popmymnamu
3aBHCHUMOCTH MEX]y BETMUYUHAMH,
MOJICIIUPOBATh peasbHbIC

MPOLIECCHI
OBUIEE KOJIMYECTBO 136
YACOBIIO ITPOI'PAMME
TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrtpoubnbsie IIpakTnueckme
NPOrpamMMbl Bcero o0pa3oBaTenbHbIC
padoThI padoThI pecypenr
1 YMCJIA 1 BBIYNCIIEHUAL. 11 1 bubmuoreka [JOK
PanmonansHbie yncna (MOBTOpEHNUE) https://m.edso0.ru/77e09b13
) OYHKIUWU. KoopnuHaTs! u 17 1 bubmuoreka [JOK
rpaduxu. OyHKIUU https://m.edsoo.ru/77e09b13
3 AJITEBPAMYECKHWE BBIPAXXEHWM . 7 bubmuoreka [{OK
BripaxkeHus ¢ nepeMeHHbIMH https://m.edsoo.ru/77e09b13
4 YPABHEHI/I}E N CUCTEMBI 10 1 bu6muoreka [JOK
YPABHEHUMN. JIuneiinbie ypaBHEHUS https://m.edsoo.ru/77e09b13



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

5 UUCJIA U BBIYUCJIEHUSL. Crenens ¢ 6 bubnunoreka LIOK
HaTypaJbHbIM [MOKA3aTEIEM https://m.edsoo.ru/77e09b13
6 AJITEBPATYECKUNE BBIPAXXEHN . 23 bub6nmoreka [IOK
MHoOrouyieHsl https://m.edso0.ru/77e09b13
7 AJITEBPAMYECKUE BBIPAXKEHU . 14 bubnuorexa [JOK
DopmyJibl COKPAILIEHHOTO YMHOXKEHUS https://m.edso0.ru/77e09b13
bubnuorexa [JOK
8 UHUCJIA U BBIYUCJIEHHMS. [lenumocth 10 https://m.e dsoi_.[ru 177609513
9 OYHKIUU. Jluneitnas pyHKius 16 ﬁggﬁ;&fgﬁ)gﬁﬁh 09b13
YPABHEHI/I{{ N CUCTEMBI ) BuGmorexa LOK
10 YPABHEEH/II/I. CucreMbl TUHEHHBIX 14 https://m.edso0.ru/77e09b13
ypaBHEHUN
1 [ToBTOpeHue, 06001IEHNE, 3 bubnunoreka LIOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/77e09b13
OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOT'PAMME
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8 KUIACC

KosnvecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/mn Konrpoabnbie IIpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 YPABHEHUSA 1 HEPABEHCTBA. 20 1 bubnunoreka [HOK
HepaBencrtpa https://m.eds00.ru/6d40b704
5 YNCJIA U BBIYNCJIIEHUAL. 17 1 bubnuorexa [JOK
KBanpaTHbiii KOpeHb https://m.edso00.ru/6d40b704
YPABHEHUWA 1 HEPABEHCTBA. bubnnoreka [JOK
3 17 1
KBanpatHbsie ypaBHEHUS https://m.eds00.ru/6d40b704
4 AJITEBPAMYECKUE BbIPAXKEHUSI. 17 1 bubmuorexa [JOK
Jpo6Ho-paniioHallbHbIE BBIPAKEHUS https://m.eds00.ru/6d40b704
5 YPABHEHUA 1 HEPABEHCTBA. 19 1 bubnuorexa [JOK
JpoOHo-paninoHa bHbIE ypaBHEHUS https://m.eds00.ru/6d40b704
bu6mmoreka [IOK
OVYHKINN 1 1
6 YHKI > https://m.eds00.ru/6d40b704
AJITEBPAMYECKUWE BBIPAXKEHU . bubnunorexa [JOK
7 14
Crenenun https://m.eds00.ru/6d40b704
bu6nmoreka [JOK
8 UNCJIA U BBIYUCIIEHUSA. lenumocTh 7 1 httos://m.edsoo.ru/6d40b704
9 [ToBTOpenue, o6odIIEHNE, 10 1 bu6mmoreka [JOK
cucTeMaTn3anus 3HaHUI https://m.eds00.ru/6d40b704
BIIIEE KOJIMYECTBO YACOB II
OBbII{ O CTBO HACOB I1O 136 3 0

I[TPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
bu6nmmorexa [IOK
! OYHKLMH 25 L https://m.edsoo.ru/133deaba
5 YPABHEHHMA 1 HEPABEHCTBA. 15 1 bubmuoreka [{OK
KBagparusle HepaBeHCTBA https://m.edsoo.ru/133deaba
3 YPABHEHUA 1 HEPABEHCTBA. o5 1 bubmmoreka [JOK
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 UNCJIOBBIE ITOCJIEAOBATEJIBHOCTHU o5 1 bubmmoreka [JOK
N IMPOI'PECCHUHN https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKHWE BbIPAXKEHU . 12 1 bubmuoreka [{OK
Crenens C palliOHATBHBIM ITOKa3aTeIeM https://m.edsoo.ru/133deaba
IToBTOpenue, 00001IEeHNE, CUCTEMATH3ALIS bubmmnoreka HOK
6 - 34 1
3HAHUU https://m.edsoo.ru/133deaba
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 6 0
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ITOYPOYHOE IIVTAHUPOBAHUME

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
aTa nudpoBbie
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue A p
Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl

[ToBTOpenue. PaninonasibHbIe

1 1 https://m.edsoo.ru/d348281e
qHciIa
[ToBTOpenue. CpaBHEHUE,

IOPSAIOYNBAHUE U

2 YHOPAR . 1 https://m.edsoo.ru/5df6d55¢
apudMeTHYECKHE JICHCTBHS C
palMOHAIBHBIMU YUCJIaMU
IToBTOopenue. YUucnona. as,

3 BTOpCHiE. TNCIOoBa HpAMas 1 https://m.edsoo.ru/7daf1949
MOJYJIb YHCIIa
[ToBTOopenue. IIponeHTsl, 3anuCh

4 MIPOIICHTOB B BUJE ApoOU U Ipodu 1 https://m.edso0.ru/71988326
B BH/JIE MTPOIICHTOB
IToBTOpenue. Tpu oCHOBHBIE

5 p p 1 https://m.edso0.ru/47e26b56
3a/1a4d Ha MIPOIICHTHI
I1 LT

6 OBTOPCHHC. 1 pH OCHOBHHIC 1 https://m.edsoo.ru/dcac493c
3a/1a4M Ha MPOLIEHTHI
[ToBrOpenue. Pemenune

7 TEKCTOBBIX 3a/1a4 1 https://m.edsoo.ru/d5df95ed
apupMeTUIECKUM CI0OCOOOM
IToBTOpenue. Pemenue 3agau u3

8 peaTbHOM TIPAKTHKHU HA YaCTH, 1 https://m.edsoo.ru/1812dac7

JIpo0OH, MPOLIEHTHI, TPUMEHEHNE
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OTHOILEHUN U IIPOIIOPLIUM IPH
pellIeHnN 3a1a4

[ToBTrOpenue. Pemenue 3anay us
peanbHOM NPAKTUKU HA YaCTH,
IpoOu, POLEHTHI, TPUMEHEHHE
OTHOLLEHUN U IIPOIIOPLIUM IPH
pelIeHnN 3a1a4

https://m.edsoo.ru/712d9e9a

10

[ToBTrOpenue. Peanbusie
3aBUCHMOCTH; PELICHHUE 3a/1a4 Ha
JBWDKEHUE, padoTy, MOKYIIKH,
HaJIOTu

https://m.edsoo.ru/aeaeflf5

11

12

KonTponbHas padoTa 1o Teme
"Pamuounanpabie yucia'

Koopaunara Touku Ha mpsiMoi

https://m.edsoo.ru/14dd713f

https://m.edsoo.ru/d912d86d

13
14

Hucnossle IPOMEKYTKH

YucnoBble IPOMEXYTKH

https://m.edsoo.ru/af99f7e8

https://m.edsoo.ru/8f19e476

15

16

17

18

Paccrosinue mexnay nByms
TOYKaMU KOOPJAMHATHON IIPSAMOM

[IpssiMmoyronbHas cuctema
KoopauHat. AGciucca u
OpJIMHATa TOYKHU Ha
KOOPAWHATHOM IIOCKOCTH

IIpssmoyrosibHas cucrema
KoopauHat. AGcicca u
OpJMHATa TOYKH HA
KOOPJAMHATHOM IIOCKOCTH

[Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu

https://m.eds00.ru/63187218

https://m.edsoo.ru/fc45fa3e

https://m.edsoo.ru/2e34136¢

https://m.edsoo.ru/ed4a8e33
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[Tpumeps! rpadukoB, 3a1aHHBIX

bubmuorexa [JOK

19 bopmynamu https://m.eds00.ru/8e566725

20 Hrerne rpa(bl:lKOB PEAIPHBIX https://m.edsoo.ru/e57ald5c
3aBUCUMOCTEN

21 OYHKIMOHAIIBHEIE SABHCHMOCTH https://m.edsoo.ru/71al8efb
MEX]ly BEIMYMHAMHU
[onsarue pynkunu. OyHKIUS KaK

22 MaTeMaTU4YecKasi MOIEIb https://m.edsoo.ru/de2d47c9
peaibHOTO MpoIiecca
[onsarue pynkunu. OyHKIUS KaK

23 MaTeMaruyeckas MOIEIb https://m.edsoo.ru/f6eef2eb
peabHOr O Ipolecca
[Tonsitue pynkunu. OyHKIKA KaKk

24 MaTeMaTU4YeCKasi MOJEIIb https://m.edsoo.ru/4ac763cf
peabHOr O Ipolecca

25 O6HaCTLVOHpeHeHeHHH H obnacts https://m.edsoo.ru/e6ce779a
3HauUeHUHN PYHKINH

26 O6HaCTBUOHp CACTICHKL 1 00M1ACTS https://m.edsoo.ru/e2b63e61
3HauYeHUHN QPYHKINH

27 CnocoOsl 3a1anus GyHKUIUN https://m.eds00.ru/36a6d868

28 I'paduk pynkunu https://m.edsoo.ru/c8c2a3fd
KonTposabHas pabora no teme

29 "KoopauHatsl 1 https://m.edsoo.ru/fb8eb9f9
rpadpuxu.dynkuun"
Bripaxenue ¢ nepeMeHHBIMH.

30 3HaveHHEe BBIPAKEHUS C https://m.eds00.ru/946543af

NEPEMECHHBIMU
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BrIpaxenue ¢ nepeMeHHbIMH.

31 3HavYeHHE BBIPAKECHUS C https://m.edsoo.ru/af6d4ade
NIEPEMEHHBIMH
Brlpaxenue ¢ nepeMeHHbIMHU.

32 3HaueHUE BBIPAXKEHUS C https://m.edsoo.ru/3e61643d
MIEPEMEHHBIMHU
[IpencraBieHne 3aBUCIMOCTH

33 MEX]Ty BEIMYMHAMH B BH]IC https://m.edsoo.ru/4cbdcc85
bopmybl
[IpencraBieHne 3aBUCIMOCTH

34 MEX]ly BEIMYMHAMHU B BHJIE https://m.edsoo.ru/63f392a5
dbopMyibI

35 Boruncnenus no popmynam https://m.edso00.ru/a6245673

36 Brrancnenus no ¢popmynam https://m.edsoo.ru/21fd9dc8

37 ¥/PABHEHIE C OO MEPEMEHHON. https://m.edsoo.ru/9462ea%
Kopenb ypaBHeHus
Croil . .

38 pouctsa y? ABHCHI € OAHOu https://m.eds00.ru/3a33f656
MePEeMEHHOM
Croii . .

39 BOHCTBA yPaBHeHHH © oAHon https://m.edsoo.ru/cfa9e87e
MePEeMEHHOM

40 PaBHOCUIIBHOCTD YpaBHEHUI https://m.edso00.ru/5dch59d5

41 ¥/PABHCHHNE KAk MaTCMATH IeCKas hitps://m.eds00.ru/67b549fc
MOJIEJTh PEATbHON CUTYaIluu
q . .

42 FCILO ROPHCH JIHEIHOTO https://m.edsoo.ru/f85f9dal
ypaBHEHUS
q . .

43 HEIIO ROPHCH JHHEHHOTO https://m.edsoo.ru/a4e61bb2

ypaBHEHHS
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44

Pemenne TEKCTOBBIX 3aj1a4 C

MIOMOUIBIO JINHEHHBIX YpaBHEHUM

https://m.edsoo.ru/f3fd499c

45

46

47

JIunelinoe ypaBHeHuE,
coJeprKaliee 3HaK MOy JIs

KonTponbhas pabota no remam
"BeipaxkeHus ¢ nepeMeHHbIMU",

"JIuneitnple ypaBHeHUS"

CrermneHnb ¢ HaTypaJbHBIM
MoKazaresiem

https://m.edsoo.ru/bf9b924a

https://m.edsoo0.ru/1873ef27

https://m.edsoo.ru/481ded26

48

49

50

CBoiicTBa CTENEHH C
HAaTypaJIbHBIM I10Ka3aTeIeM

CBolicTBa CTEIICHU C
HATYpaJIbHBIM MOKa3aTeleM
CBO¥CTBa CTEIICHH C
HATYpaJIbHBIM MOKa3aTeleM

https://m.edsoo.ru/9c8e7d9d

https://m.edsoo.ru/36e278c5

https://m.edsoo.ru/928c17fd

51

52

53

54

3anuce 4ynucia B JeCITUYHON
MMO3UITMOHHOM crcTeME
CUHCIIEHUS

3amuch Ynucia B JECITUUHON
HO3UIIMOHHOU CUCTEME
CUYUCIIECHUS

Onnowrensl. OaHOYIEH
ctanaapTHoro Buja. CTemneHb
OJHOYICHA

OnnHournensl. OnHOYIEH
ctanaapTHoro Buja. CTemneHb
OHOYIEHA

https://m.edsoo.ru/819b18a2

https://m.eds00.ru/61935811

https://m.edsoo.ru/11727ach

https://m.edsoo.ru/8c3a7f53
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Muorouiensl. MHOTrOUJIEH

55 crangapTHoro suaa. CTeneHnb https://m.edsoo.ru/fd948dea
MHOTOYJIEHA
Muorouiedsl. MHOTrOUIEH

56 crtangaptHoro Bujaa. CteneHnb https://m.edsoo.ru/fa7c91c3
MHOTOWIEHA
C eHue e

57 JIOPKCHHIE 1 BRIHUTAH https://m.eds00.ru/8fd54e11
MHOI'OYJICHOB

58 CHoXeHHE K BEMHTAHHE https://m.edsoo.ru/3733bf4a
MHOT'OYJICHOB
C

59 JIOCHHC 1 BHITHTAHHC https://m.edsoo.ru/3a2714bb
MHOI'OYJICHOB
Yy

60 MHONKCHHC 1 AICTICHIC https://m.edsoo.ru/62b7f5eb
MHOI'OYJICHOB
Yy

61 MHOMCHHE H ACTCHUC https://m.edsoo.ru/489d7f85
MHOTOYJICHOB
vy

62 MHOKCHHE 1 ACTCHHE https://m.edsoo.ru/2d6c9c7d
MHOI'OYJICHOB
vy

63 MHONKCHHC 1 AICICHHIe https://m.edsoo.ru/b6577ff1
MHOI'OYJICHOB
IIpeo6

64 PEODPASOBATHE HETOTO https://m.edsoo.ru/c7a7fb42
BBIPAKEHHS] B MHOTOWIEH
ITpeo6

65 DEODPAOBAHIE HETOTO https://m.edso0.ru/c2a26ad8
BBIpa)KeHI/ISI B MHOI'OYJICH
TIpeo0

66 PEODPA3OBAHME TENOTO https://m.edsoo.ru/b4c45124
BBIPAKEHHS] B MHOTOWJICH

67 KopHuu MHOrOunena https://m.edsoo.ru/8438231d

68 Kopau MHOTOWITIEHA https://m.edsoo.ru/d5d18e54
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69

ToxnaectBo. ToXKIECTBEHHBIE
npeoOpa3oBaHusl ATeOpanyecKux
BBIPAXKEHUM

https://m.edsoo.ru/9b737dd9

70

ToxnaectBo. ToXKIECTBEHHBIE
npeoOpa3oBaHus ANreOpanIecKux
BBIPAKCHUI

https://m.edsoo.ru/5b3c9399

71

72

73

ToxnectBo. TOXKIECTBEHHBIE
npeoOpa3oBaHus ANreOpanIecKux
BBIPAKECHUI

ToxnectBo. ToXxnecTBEHHBIE
npeoOpa3oBaHMsl AreOpanyecKux
BBIPAXKEHUM

ToxnectBo. ToxnecTBEHHBIE
npeoOpa3oBaHusl AreOpanyecKux
BBIpAXKEHUM

https://m.edsoo.ru/abe9629¢

https://m.edsoo.ru/a4be2e94

https://m.edso00.ru/9dd98d82

74

75

76

JlokazaTenbCTBO TOXKJIECTB

KonrponbHas pabora no remam
"CreneHp ¢ HaTypaJlbHbIM
nmokasarejieM", "MuorouneHs!"

KBanpat cymmbl 1 kBagpar
Pa3HOCTH JBYX BBIPAKCHUM

https://m.edsoo.ru/5b989ef1

https://m.edsoo.ru/b6ae474e

https://m.edsoo.ru/fb565ffb

77

KBagpar cyMMBI HECKOIBKHX
BBIPAKECHU

https://m.edsoo.ru/b9f67615

78

79

Ky6 cymmbI 1 Ky pa3sHOCTH ABYX
BBIPAKEHUI

Pa3zHoCTh KBapaTOB ABYX
BBIPAKECHUI

https://m.edsoo.ru/bf42d8b7

https://m.edsoo.ru/3b3c8cd2
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[IpousBenenue pasHOCTH U

80 N https://m.edsoo.ru/a31c7e85
CYMMBI JIBYX BBIpOKCHUN
IT

81 POM3BEACHIE paSHOCTIﬁ 1 https://m.eds00.ru/9263d265
CYMMBI JBYX BBIpAXKEHUU
C 0

82 yMman pf SHOCTD KYDOB ABYX https://m.edsoo.ru/fa43caef
BBIPKCHUI
C 0

83 ymma i pfl SHOCTD KYDOB ABYX https://m.edsoo0.ru/a97811f1
BBIPKCHUI
P

84 A3NIOICHHE MHOTOHIICHA Ha https://m.edsoo.ru/al64a83c
MHOXHUTCJIN
[Tpou3sBeneHne pa3HOCTH CYMMBI

85 JIBYX BBIpQXXEHHI, cCymMMa U https://m.edsoo.ru/f77d6914
Pa3HOCTh KyOOB JIBYX BBIPAXKCHUN
P

86 ASTOACHHE MHOTOHICHa Ha https://m.edsoo.ru/535f26ee
MHOKUTEIN
B §

87 PIFICCEHIE OBIIETO MHOMMITEIA https://m.edsoo.ru/al1568c9e
3a CKOOKH

88 Meroa rpynnupoBKu https://m.edso0o.ru/8d842fea
KonTposabHas pabora no teme

89 "DopMyIIbI COKPAIIEHHOTO https://m.edsoo.ru/ce55b746
yMHOXKeHuUs"

90 I[eHI:IMOCTB HEIBIX Jreet. https://m.edsoo.ru/f215e992
CBoOMCTBa EIUMOCTH

91 I[emeOCTL HEIBIX HHCE. https://m.edsoo.ru/d776fdb7
CBoiCTBa AETUMOCTH
IT )

92 POCTRIC H COCTABHBIC HACIA https://m.edsoo.ru/dd5b7226

YETHbBIE U HEUETHLIE YHMCIIA
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[Ipu3naku nenumoctu Ha 2, 4, 8,

93 5.3.6 9 10 11 1 https://m.edsoo.ru/c19cd52f

94 15_Ip; ZHZKP; (;1, effMOCTH Ha2,4,8, 1 https://m.edsoo.ru/e8d6854d
[Tpu3Haku AETUMOCTH CYyMMBI U

95 MIPOM3BEICHUS LIEIBIX YUCEIN MPU 1 https://m.edsoo.ru/e4ca3234
pelLIeHUH 33124
HauOomnpmmii o0Immi qeIurens U

96 HavMMeEHbIIIee 00111ee KpaTHOE 1 https://m.edsoo.ru/978e31bc
JIBYX YUCEI

97 BzauMHoO nipocTeie uncia 1 https://m.edsoo.ru/fccafafd

98 Anroputy Epiotua. lleneuue ¢ 1 https://m.edsoo.ru/1d5c33c4
OCTaTKOM

99 CpaBHEHHS UCIBIX HHCEII 11O 1 https://m.edsoo.ru/8dfclbdl
MO/TYJIF0 HATYpPaJIbHOTO YKCIIa

100 Jluneitnas GyHkmus, e€ cBoiicTBa 1 https://m.edso00.ru/8bf17854

101 Jluneiinas QyHkius, e€ cBoicTBa 1 https://m.edsoo.ru/5a5b98c4

102 Jluneiinas QyHkius, e€ cBoMCTBa 1 https://m.edso00.ru/17e74616

103 I'padux nuHeiHOM QyHKINM 1 https://m.edsoo.ru/bd9b9a97

104 I'paduk nuneitHoN QyHKIIMN 1 https://m.edsoo.ru/27ad3a6f

105 I'padux nuHeiHOM QyHKINM 1 https://m.edsoo.ru/8aa52d23

106 I'paduk nuneitHoN QyHKIIMN 1 https://m.edsoo.ru/d857c5ca

107 I'padux pyHkMH y = | X | 1 https://m.edso00.ru/7b986e97

108 I'paduk byakmum y = | X | 1 https://m.edso00.ru/83142da8

109 I'padux pyHkMH y = | X | 1 https://m.edsoo.ru/cbfd91ce

110 I'paduk pyHkmn y = | X | 1 https://m.eds00.ru/174d5832

111 Kycouno-3anannpie GyHKIuN 1 https://m.eds00.ru/395f6817
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112

Kycouno-3agannsie GyHKINN

https://m.edsoo.ru/dd7d53f4

113 Kycouno-3anannpie GyHKIIHH https://m.eds00.ru/89d67e44

114 Kycouno-3agannsie GyHKINN https://m.eds00.ru/441d54b6
KonTtponbHas pabora o Temam

115 "lenmumocts", "Jlunerinas https://m.edsoo.ru/b9751294
bysakus"
v eHue

116 PABHEHHE © ABYMA https://m.edsoo.ru/9e8d98ce
IIEPEMEHHBIMU
Y

117 PABHCHIE € ABYMA https://m.edsoo.ru/abac3fab
IIEPEMEHHBIMU
r .

118 PAGUK JIHHEHHOIO YpaBHeHis ¢ https://m.edso0o.ru/489ec4c2
JBYyMsI IEPEMEHHBIMU
r .

119 PAGHIC IHMHEHHOrO ypaBHEHH ¢ https://m.edsoo.ru/11e7¢825
JBYMsl IEPEMEHHBIMU
C . .

120 VICTEMBL JHCHHBIX YPABHCEHMIL € https://m.edsoo.ru/6dd472eb
JBYMsI IEPEMEHHBIMU
C . .

121 MICTEMPI THHCHHRIX YPABHCHIHT © https://m.eds00.ru/73894feb
JBYMsI IEpEMEHHBIMU
I'paduueckuii MeTo]] pereHus

122 CUCTEMBI JINHEWHBIX YPAaBHEHUH C https://m.edsoo.ru/e567a682
JBYMsI IEPEMEHHBIMU
I'paduueckuii MeTo]] pereHus

123 CUCTEMBI JINHEHHBIX YPAaBHEHUMH C https://m.edsoo.ru/cd3f73f5
JBYMsI IEPEMEHHBIMU
Pemenne cucrem MMHENHBIX

124 YpaBHEHUH C IBYMs https://m.edsoo.ru/bcc43c88

MNEPpEMCHHBIMU METO/IOM
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NOoACTaHOBKH U METOAOM
CJIOKCHHUA

125

Pemenne cucremM TUMHEHMHBIX
YPaBHEHUU C IBYMsI
MEePEMEHHBIMU METOJIOM
IIOJICTAHOBKH M METOJIOM
CIIOJKCHMSA

https://m.edsoo.ru/b4cf997d

126

Pemenne cucremM TUMHEHMHBIX
YpPaBHEHUU C JBYMsI
MepEMEHHBIMH METOJIOM
IIOJICTAHOBKH M METOJIOM
CIJIOJKEHMSA

https://m.edsoo.ru/b73c7335

127

Cucrema 1ByX JIMHEHHBIX
YpPaBHEHUH C JBYMsI
IIEPEMEHHBIMU KaK MOJIEIb
peaIbHON CUTYyalluH

https://m.edsoo.ru/d8abbh171

128

129

130

KonTponbhas pabota mo Teme
"CucTeMbl THHEHHBIX
ypaBHeHui"/ Beepoccuiickas
poBepoyHas paborta

HToroBas KOHTpOJIbHAsA paboTa /
Bceepoccuiickas npoBepoyHas
paborta

[ToBTOpenue u o6o0IIEHNE.
Pemrenne cucreM TMHEHHBIX
YpaBHEHUII ¢ IByMs
MNEPEMEHHBIMU METO/I0M
IIOACTAaHOBKH U METOJ0M
CITOYKCHUS

https://m.edso0.ru/d958c73f

https://m.edsoo.ru/25246e48

https://m.edsoo.ru/72d8cbc6
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131

[ToBTOpenue u o6o0IIeHNE.
CrerneHp ¢ HaTypaIbHbIM
HoKa3aresieM

https://m.edsoo.ru/c28a96f9

132

[ToBTOpenue u o6o0IIEHNE.
OI[HO‘IJICHBI 1 MHOI'OYJICHHI.

ToxnecTBeHHbIE TPeoOpa3oBaHus

anredpanvdeckux BHIPAKECHUN

https://m.edsoo.ru/4bd4ef49

133

134

135

[ToBTOpenue u o6o0IIEHNE.
DopMyIIbl COKPAIEHHOTO
YMHOXKEHUS

[ToBTOpEeHME B 0OOOIIEHNE.
KoopauHatel u rpaduku.
[ToBTOpEeHME B 00OOMIIEHNE.

Jluneitnast pynkuus u e€
CBOMCTBaA

https://m.edsoo.ru/78c92bce

https://m.edsoo.ru/13a9adc3

https://m.edsoo.ru/4f3a3a7f

136

[ToBTOpeHue u 060061IEHNE.
Pemenne cuctem THHEHHBIX
YpaBHEHUH C IBYMs
MePEeMEHHBIMHI

https://m.edsoo.ru/2b6c24bd

137

[ToBTOpeHue u 060061IEHNE.
Pemenue cucrem TMHEHHBIX
YpaBHEHUU C JIBYMsI
epEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ac20936a

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME

137
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka KonTpoabubie IlpakTuueckue p
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
1 YuciioBbie HEPABEHCTBA 1 https://m.edsoo.ru/a5c7f248
2 CBoiicTBa YHMCIIOBBIX HEPABEHCTB 1 https://m.edsoo.ru/ach35975
3 CBoiicTBa YHMCIIOBBIX HEPABEHCTB 1 https://m.edsoo.ru/fc2dae92
4 JlokaszaTenbCcTBO HEPABEHCTB 1 https://m.edsoo.ru/b22d4aed
HepaBeHcTBO ¢ mepeMeHHOI.
5 P P 1 https://m.edsoo.ru/b2862a7c
Crtporue 1 HeCTpOorue HepaBEHCTBA
HepaBeHcTBO ¢ mepeMeHHOIH.
6 P P 1 https://m.edsoo.ru/e54bccbb
Ctporue u HeCTpOrue HepaBeHCTBa
CrnoxxeHue 1 yMHOXKEHHE
YHUCJIOBBIX HEPABEHCTB.
7 P 1 https://m.edsoo.ru/e6651a2d
OrnieHnBaHUE 3HAYEHUS
BBIPKEHUS
CrnoxxeHue 1 yMHOXKEHHE
YHUCJIOBBIX HEPABEHCTB.
8 P 1 https://m.edsoo.ru/acda7312
OrnieHnBaHUE 3HAYEHUS
BBIPKEHUS
[TonsaTue o pemeHnn HEpaBEHCTBA
9 C OJIHOM IepeMEeHHO. MHOKECTBO 1 https://m.edsoo.ru/82bcde3e
peleHni HepaBEeHCTBA
[TonsaTHE O pelIeHnH HepaBEHCTBA
10 C OJIHOM TIepeMeHHO. MHOXeCTBO 1 https://m.edsoo.ru/9bac518d

peleHni HepaBEeHCTBA
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PaBHOCHIIBHBIE HEPABEHCTBA.

11 https://m.edsoo.ru/39a81992
HepaBeHcTBo-criencTaue

12 UucnoBble IPOMEXYTKH https://m.edsoo.ru/23c9a331
JIvuHeitHoe HEPaBEHCTBO C OJIHOM

13 MePEMEHHON 1 MHOKECTBO €r0 https://m.edsoo.ru/11c413ac
peuieHuit
Pemenne e €paBEHCTB C

14 t f{ He it HHHUXH PaABCHCTE https://m.edsoo.ru/53e9a6e6
OJIHOU TIepEMEHHOM
Pemenne e €PaBEHCTB C

15 . fI v i HHHVXH PaBeHETE https://m.eds00.ru/676f865f
OJIHOY TIEpEMEHHOMN
Pemenne mnuHEeNHBIX HEPABEHCTB C

16 . . P https://m.edsoo.ru/c7a7adfe
OJIHOM TIepEMEHHOM
CI/ICTCMBI J'II/IHef/'IHI)IX HCPABCHCTB C

17 . . p https://m.edsoo.ru/596facae
OJIHOY TIEpEMEHHOMN
Cucre e €paBEHCTB C

18 " TUMH i HHBfXH PapeHCTs https://m.edso0.ru/994851d5
OJIHOY TIEpEMEHHOM
Pernrenne TEKCTOBBIX 3a7a4 C

19 MTOMOILIBIO JIMHEUHBIX HEPABEHCTB https://m.edsoo.ru/d2e18b84
C OJIHOM IIEPEMEHHOMN
Kontpoabnas padora 1mo Teme

20 " P E’ https://m.edsoo.ru/f23eeea7?

Hepasencrtsa

21 KBanparusie kopHu https://m.edsoo.ru/f9e6ald3
A N N

22 qu)MeTquCKHIE KBaTpaTHRH https://m.edso0.ru/8831eec4
KOPEHb U €ro CBOMCTBA
A eTUYEeCKHH KBagpa 7|

23 PHMETHHECKHH KBa/paTHbIH https://m.edsoo.ru/5df132c8

KOpPEHb M €ro CBOMCTBA
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24

[TonsiTHE MppALIMOHAIBHOTO YKCIIA.

JelicTBUA ¢ HUppallMOHAIBHBIMU
YyHCIIaMU

https://m.edsoo.ru/9al6bef6

25

26

27

CBolicTBa AEHCTBUH C
UPPALMOHATILHBIMU YU CIIAMU
CBoiicTBa IEUCTBUH C
HUPPALMOHATLHBIMU YHCIIAMA

CBoiicTBa IEUCTBUH C
HUPPALMOHATILHBIMU YHCIIAMA

https://m.edsoo.ru/a747d292

https://m.edsoo0.ru/14¢1d635

https://m.edsoo.ru/8523cd27

28

29

30

CpaBHeHME UppaMOHATBHBIX
qrcen

CpaBHeHue UpparroHaIbHbIX
yucel

MHOKeCcTBO I[CﬁCTBHTGJII:HI:IX
YUCCII. Hpe,I[CTaBJ'IeHI/ISI (6]
pacInpeHUAX YU CIIOBBIX
MHOX>KCCTB

https://m.edsoo.ru/51dc5f5b

https://m.edsoo.ru/5b9f184c

https://m.edsoo.ru/46ada2al

31

JomycTrumMble 3HaYEHUS
MEPEMEHHBIX B BBIPAKEHUSX,
coJiepKaux apumMeTuiecKre
KBaJpaTHbIE KOPHU

https://m.edsoo.ru/9fff1adb

32

JomycTrumMble 3HaYEHUS
MEPEMEHHBIX B BBIPAKEHUSX,
coJiepKanux apumeTuiecKkme
KBaJpaTHbIE KOPHU

https://m.edsoo.ru/3dae614b

33

ToxaecTBeHHbIE MpeoOpa3oBaHUs
BBIPAKEHHI, COAEPIKALUX

https://m.edsoo.ru/473b1931
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apudmeTHuecKre KBapaTHBIE
KOpHHU

34

ToxnecTBeHHbIE TPeoOpa3oBaHuUs

BBIPAKECHUM, COAECPIKALUX
apudmeTHuecKre KBapaTHBIE
KOpHHU

https://m.edsoo.ru/57f3d7da

35

36

37

ToxaecTBeHHble MpeoOpazoBaHuUs

BBIPAKECHUM, COAECPIKALUX
apu(dMeTHUECKUE KBaIpaTHbIC
KOpHU

ToxaecTBeHHBIE Hp606p330BaHI/IH

BBIPAXECHHI, COJIepIKaLINX
apudmMeTHIeCKre KBaIpaTHBIC
KOpHU

KonTponbhas pabota no Teme
"KBanparHblii KOpeHb"

https://m.edsoo.ru/4c553d28

https://m.edso00.ru/85a9599c¢

https://m.edsoo.ru/45f265a7

38

KBanparHoe ypaBHeHUE

https://m.edsoo.ru/bdd83aee

39

40

41

®dopMyia KOpHEW KBaIpaTHOTO
ypaBHeHus. KonnuecTBo
JIEUCTBUTEIIBHBIX KOPHEH
KBaJPaTHOTO yPAaBHEHUS

®dopMyia KOpHEW KBaIpaTHOTO
ypaBHeHHus. KonnuecTBo
JIEUCTBUTEIIBHBIX KOPHEH
KBaJPaTHOTO yPAaBHEHUS

®dopMya KOpHEW KBaIpaTHOTO
ypaBHeHus. KonnuecTBo

https://m.edsoo.ru/96e659fa

https://m.edsoo.ru/fb58c78a

https://m.edsoo.ru/a7b66e78
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JICHCTBUTEIIBHBIX KOPHEH
KBaJpaTHOI'O ypaBHEHUS

dopMyia KOpHEW KBaIpaTHOTO
ypaBHeHus. KonnuecTBo

42 N N https://m.eds00.ru/984375a9
ACUCTBUTCIIbHBIX KOPHECU
KBaJpaTHOI'0 ypaBHEHHUS

43 Teopema Buera https://m.edsoo.ru/f12ed3e3

44 Teopema Buera https://m.edso00.ru/a99162a7
YpaBHEHUsI, CBOAUMBIE K

45 JIMHEVHBIM YPABHEHHUSM UJIU K https://m.edsoo.ru/d6bcc4fa
KBaJIpaTHBIM YPaBHEHUAM
YpaBHeHUs, CBOJUMBIE K

46 JUHEHHBIM YpaBHEHUSIM HIIU K https://m.eds00.ru/8b265928
KBaJIpaTHBIM YPaBHEHUAM
K

47 BAAIPATHOC ypanHenue ¢ https://m.edso0.ru/78e7149b
napaMeTpoM
P .

48 CICHHE KBAIPATHRIX YpaBHeHin https://m.edso00.ru/56fb1558
C TIapaMeTpaMu
P .

49 SHICHHC KBA/PATHBIX YPABHCHIH https://m.edsoo.ru/4efdf939
C TIapaMeTpaMu
P .

50 CHICHHE KBA/PATHbIX YPABHEHIH, https://m.edsoo.ru/e43a717d
COJIep>KalINX 3HaK MOIYJIS
P .

51 CIICHHC KBANPATHEX YPABHCEHHI, https://m.edsoo.ru/d66c7c3b
COJIepIKaIINX 3HAK MOIYJIS
v

52 PABHEHHIE KaK hfaTeMaTquCKaﬂ https://m.edsoo.ru/e3ff753d
MOJIeJIh peaTbHON CUTYaIluu
P

53 CIICHHUE TCKCTOBBIX 337134 C https://m.edso00.ru/a2a6aac2

MMOMOIIBIO KBAAPAaTHBIX ypaBHCHI/Iﬁ
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54

KonTtponbHast pabora o Teme
"KBanparusie ypaBHeHUS"

https://m.edsoo.ru/d2bc4d59

55

56

PaLII/IOHaJIBHbIe BBIPpAXKCHUA

ToxaecTBeHHbIe MpeoOpazoBaHuUs
paloHaIbHBIX BBIPAKEHUN

https://m.edsoo.ru/2bl6eelc

https://m.edsoo.ru/ede67487

57

ToxnecTBeHHbIE TPeoOpa3oBaHuUs
paLMOHATIbHBIX BBIPAXKEHUI

https://m.edsoo.ru/e8e379ad

58

59

TO)I(,I[CCTBGHHBIC Hp606p330BaHI/I5{
panuoOHaJIbHBIX BI)Ipa)KeHI/Iﬁ

ToxxaecTBeHHbIE TpeoOpazoBaHuUs
paloHaIbHBIX BBIPAKEHUN

https://m.edsoo.ru/329beefd

https://m.edsoo.ru/4af839b3

60

Anrebpanueckast 1poOb.
JonmycTrumMble 3HaYEHUS
IIEPEMEHHBIX B APOOHO-
paLMOHATIBHBIX BBIPAKEHUSIX

https://m.edsoo.ru/8f1d3298

61

Anrebpanyeckasi 1poOb.
JomycTrumMble 3HaYEHUS
NEPEMEHHBIX B APOOHO-
PalMOHATIBHBIX BBIPAXKEHUAX

https://m.edsoo.ru/83f25525

62

Anrebpanueckasi 1poOb.
JomycTrumMble 3HaYEHUS
NEPEMEHHBIX B APOOHO-
PalMOHATIBHBIX BBIPAXKEHUAX

https://m.edsoo.ru/a68c4763

63

64

OCHOBHOE CBOMCTBO
anredpandeckoi 1poou

OCHOBHOE CBOMCTBO
anreOpandeckoit 1podu

https://m.edsoo.ru/fe4b68e9

https://m.edsoo.ru/2e93dc3e
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https://m.edsoo.ru/d2bc4d59
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Clo)XeHU€e U BEIYUTAHUE

65 N https://m.edso0.ru/466ff95f
anreOpanvecKux apooeit
C

66 plomeHme BHqHTaHH? https://m.edsoo.ru/6ef41cf9
anreOpandecKux aApooeit
vy

67 MHOZCHHC 1 HeneHHev https://m.edsoo.ru/c89ed952
anreOpanvecKkux apooeit
v

68 MHOICHHE 1 HeﬂeHHev https://m.edsoo.ru/778f45e7
anreOpanvecKkux apooeit
v

69 MHOmCHHIE 1 HeneHHeu https://m.edsoo.ru/fff87252
anreOpandecKux Apodei
B 0 7

70 O3BCAICHAC arebparieckon https://m.edsoo.ru/e5167eab
JpoOH B CTEIICHb
KonTtponsHas pabora no Teme

71 " JIpoOHO-palmoHaIbHbIE https://m.edsoo.ru/7c4fcd8a
BbIpakeHus"
HpoOHo-paninoHaabHbIe

72 https://m.eds00.ru/5443f982
ypaBHECHHUS
Pemenne npoOGHO-paliOHaIbHBIX

73 YpaBHEHUM, CBOASAIINXCS K https://m.eds00.ru/92db6d91
JTUHEHHBIM YpaBHEHUSIM
Pemenne npoOGHO-palioHaIbHBIX

74 YpaBHEHUM, CBOASAIINXCS K https://m.edsoo.ru/c9148d25
JUHEHHBIM YpaBHEHUSIM
Pemenne npoOHO-panoHaIbHBIX

75 YpaBHEHUH, CBOJAIINXCS K https://m.edsoo.ru/c6ab635f

JUHEWHBIM YPaBHEHUSM
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76

Pemenune npoOGHO-paiOHATBHBIX
YpaBHEHUH, CBOAALINXCS K
KBaJIpaTHBIM YPaBHEHUSAM

https://m.edsoo.ru/9d454df9

7

Pemenne npoOGHO-paiOHATBHBIX
YpPaBHEHUH, CBOJALLIMXCS K
KBaJIpaTHbIM YpaBHEHUSIM

https://m.edsoo.ru/ddafc3el

78

79

80

Pemenne npoOHO-palinoOHaIbHBIX
YpPaBHEHUH, CBOJALLIMXCS K
KBaJpaTHbIM YPaBHEHUSIM

Pemenne npo6HO-paioHaIbHBIX
YpaBHEHUI METOJIOM 3aMEHbI
NepeMeHHOMN

Pemenne npo6HO-paliioHaIbHBIX
YpaBHEHUI METOJIOM 3aMEHbI
NepeMeHHOMN

https://m.edsoo.ru/e35f362f

https://m.edsoo.ru/194da57d

https://m.edsoo.ru/cf9ed5c4

81

Pemenne npoOHO-panoHaIbHBIX
ypaBHEHUN METOJOM 3aMEHBI
IIEPEMEHHOMN

https://m.edsoo.ru/562ah158

82

83

84

Pemenne npoOHO-panioHaIbHBIX
YpPaBHEHUI METOJIOM 3aMEHbI
MePEMEHHOMN

Pemienne TeKCTOBBIX 337124 C
MOMOIIIBIO APOOHO-PAITMOHATIBHBIX
ypaBHEHUU

Pemienne TeKCTOBBIX 337124 C
MOMOIIIBIO APOOHO-PAITMOHATTBHBIX
YpaBHEHUU

https://m.edsoo.ru/6d5a2554

https://m.edsoo.ru/54752eb9

https://m.edsoo.ru/d1ee47b7
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https://m.edsoo.ru/9d454df9
https://m.edsoo.ru/ddafc3e1
https://m.edsoo.ru/e35f362f
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Pemienne TEKCTOBBIX 3aj1a4 C

85 MTOMOIIBIO APOOHO-PAITMOHATBHBIX https://m.edsoo.ru/ae1329eb
ypaBHEHU U
Pernienue TEKCTOBBIX 3a1a4 C

86 MIOMOIIBIO APOOHO-PAITMOHATTEHBIX https://m.edso0.ru/d82a7917
YpaBHEHU I
Pemrenne TeKCTOBBIX 337134 C

87 MIOMOIIBIO APOOHO-PAITMOHATTEHBIX https://m.edso00.ru/615d1277
YpaBHEHUU
Pemienue TeKCTOBBIX 3a/1a4 ¢

88 MTOMOIIBIO APOOHO-PAIMOHATBHBIX https://m.edsoo.ru/72713c94
ypaBHEHUU

89 rpaqmqecfaﬂ HHTCPHPETAtA https://m.edsoo.ru/belad8e8
YpaBHEHUI ¢ ABYMS MIEPEMEHHBIMU
KonTtponsHast pabora o Teme

90 " JIpoOHO-paInOHAIEHBIC https://m.edsoo.ru/b9ca755¢
ypaBHEeHHUA"

91 Obnacte OHpe,I[eHeHIiI'}I 1 https://m.edsoo.ru/e11fc472
MHO>KECTBO 3HAUYCHUN (DYHKITUU

92 Obnacre onpez[eneHIi;I 1 https://m.edsoo.ru/fc6ced7c
MHO>KECTBO 3HAUCHUN (QYHKIIUU

93 CriocoOw1 3a1anust QyHKIAN https://m.edsoo.ru/3cc842h5

94 I'paduk pynkunu https://m.edsoo.ru/f44al4e3
UreHue cBOICTB PYHKIMHU IO €€

95 rpacuky. Tpimeper rpagikos https://m.eds00.ru/488864ch

(GYHKINH, OTpakaloLUX peabHbIe
IIPOLIECCHI
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DyHKIMHU, ONUCHIBAIOLIUE MTPIMYIO

96 1 00paTHYIO MPOIOPITMOHAIbHBIC 1 https://m.edsoo.ru/99ccce3a
3aBHCHMOCTH, X TpapuKu
ODYHKINH, OMICHIBAIOIIUE PIMYIO
97 ¥ 00paTHYIO IPONOPITUOHATIFHBIC 1 https://m.edsoo.ru/4d6b37db
3aBHCUMOCTH, UX Irpaduku
ODYHKIMH, OMMCHIBAIOIUE MPAMYIO
98 ¥ 00paTHYIO IPONOPITUOHATIFHBIC 1 https://m.edsoo.ru/5e42e35a
3aBHCHUMOCTH, UX rpaduKu
99 OyHk1Ms Y = X2 U €€ cBOiCTBa 1 https://m.edsoo.ru/c4e68f52
100 OyHkuus Y = X2 u e€ cBoiCcTBa 1 https://m.edsoo.ru/77fe4532
101 OyHk1ms Y = X3 u e€ cBoiicTBa 1 https://m.edsoo.ru/5173d5ca
102 OyHKIHS Y =K/X ¥ €€ CBOHCTBA 1 https://m.edsoo.ru/b4adc89a
103 OyHKIHSA Y =K/X U €€ CBONCTBA 1 https://m.edsoo.ru/1d25fdfe
104 OyHKIUS Y =VX 1 €€ CBOMCTBA 1 https://m.edsoo.ru/de54ba68
105 Konrponsuast pabora no Teme 1 https://m.edsoo.ru/4cle7624
"OyHkIIn"
106 CreneHs c IeNbIM ITOKa3aTeaeM 1 https://m.edsoo.ru/954b776e
107 CBojicTBa CTEMEHI ¢ IeMkM 1 https://m.edso0.ru/53ce2912
MoKa3aTeyeM
108 gjg;‘iiig;enelm © HEbIM 1 https://m.edsoo.ru/e61ledee
109 (BOHCTBA CTEICHM C [ICTBIM 1 https://m.edsoo.ru/2d35eafc
MoKa3aTeyieM
[IpeoOpazoBanme BBIpaKEHUH,
110 COJIEpXKAIINX CTETICHH C HEITBIM 1 https://m.edso0.ru/248e9c6h

IIoKa3aTecjiemM
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https://m.edsoo.ru/4d6b37db
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[IpeobpazoBanue BoIpaXeHUH,

111 COJIEpKAIINX CTEIICHH C LEITbIM https://m.edsoo.ru/94e8829c
IoKa3aTeyieM
[IpeobpazoBanue BoIpaxeHUH,

112 COJIEpXKAIINX CTEIIEHU C LETbIM https://m.edsoo.ru/6a79a32a
IIOKa3aTeJieM

113 CranmapTHBIN BU Ynca https://m.edsoo.ru/5d6a6b1f

114 CranmapTHBIN BU Ynca https://m.edsoo.ru/868a837b
JlefcTBUS ¢ YUCIIaMH,

115 3allMCAHHBIMU B CTAaHAAPTHOM https://m.eds00.ru/6417c35f
BHJIC
JlelicTBUS ¢ YKCIIaMH,

116 3alIMCaHHBIMU B CTaHIAPTHOM https://m.edsoo.ru/987d815f
BHJIC
Pa3mepbl 00bEKTOB OKPYKAIOIIETO

117 MUpa, JJIUTEIbHOCTh MPOLECCOB B https://m.edsoo.ru/2a4b7a7b
OKpYXKaroIeM MUPe
Pa3Mepsr 00bEKTOB OKPYIKAIOIIETO

118 MUpa, IJTUTETLHOCTH MPOIECCOB B https://m.edsoo.ru/93bc2dba
OKpPYXKAaroIeM MUPe
Pa3Mepsr 00bEKTOB OKPYIKAIOIIETO

119 MUpa, IJTUTETLHOCTH MPOIECCOB B https://m.edso0.ru/33fb16ed
OKPYXKaroIeM MUPE

120 Jlenenue ¢ ocraTkom https://m.edsoo.ru/a4ee3ecf

121 CpaBHCHI LEIIBIX HHCCI 110 https://m.edsoo.ru/85b1e5f3
MOJIyJIO HaTypadbHOTO YHCIIa

122 CpaBHCHNA LCTBIX HHCEN 110 https://m.eds00.ru/29327c5f

MOJIYJIF0 HATypaJIbHOTO YHCia
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123

CBolicTBa CpaBHEHUH 110 MOAYJIIO

https://m.edsoo.ru/b896bbas

124

125

CBolicTBa CpaBHEHUH 110 MOAYJIIO

OcTaTKu CyMMBbI U IPOU3BEACHHUS
10 JaHHOMY MOJYJIIO

https://m.edsoo.ru/d88824eb

https://m.edsoo.ru/7398dbcl

126

KonTtponbHas pabora mo Temam
"Crenenn", "Jlenumocts"/
Bcepocculickas npoBepoyHas

pabora

https://m.edsoo.ru/d29769b5

127

128

129

130

131

Wrorosast koHTpOIBHAS paboTa /
Bceepoccuiickas npoBepoyHas
pabora

[ToBTOpEeHME B 00OOIIEHNE.
Pemrenne muHeHHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U CUCTEM
JTUHEHHBIX HEPABEHCTB C OJTHOMN
MePEMEHHOMN

[ToBTOpenue u o6oOIIEeHHE.
Pemenue nuHEMHBIX HEPABEHCTB C
OJIHOW ITIEPEMEHHOMN U CUCTEM
JUHEWHBIX HEPABEHCTB C OHOM
MePEMEHHOMN

[ToBTOpenue u o6oOIIEeHHE.
ToxnecTBeHHbIe TPeoOpa3oBaHus
BBIPAKEHHI, COAEPIKALUX
apudmeTnyecKkue KBaJapaTHbIe
KOpHHU

[ToBTOpenue u o6oOIIeHNE.

Peuienne kBagpaTHbIX ypaBHEHUM.

https://m.edsoo.ru/1blabf68

https://m.edsoo.ru/9f6528ad

https://m.edsoo.ru/ble4c22f

https://m.edsoo.ru/6ad5d171

https://m.edsoo.ru/732cleda
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Pemienne TEKCTOBBIX 3aj1a4 C
MOMOUIBIO KBaJPaTHBIX YpaBHEHUI

132

133

134

135

136

[ToBTOpenue u o6o0IICHNE.
Pewenue 3anau u3 peanbHON
KHU3HHU

[ToBTOpeHuEe 1 0600IIEHNE.
ToxaecTBeHHBIE PeoOpa3oOBaHUs
paIMOHATLHBIX BBIPAKECHUN

[ToBTOpEeHME K 00OOIIEHNE.
Pemienue 1poOHO-paiMOHATBHBIX
YPaBHEHHIA, CBOJISIIUXCS K
JUHCHHBIM WA K KBaJPaTHBIM
ypaBHEHHSIM. PeleHre TeKCTOBBIX
3a/1a4 ¢ TOMOIIBIO IPOOHO-
PaIMOHATILHBIX YPaBHEHUI

[ToBTOpEeHME B 00OOIIEHNE.
Pernrenne TeKCTOBBIX 3a7a4
pa3IMYHBIMU CIIOCOOAMU

[ToBTOpenue u oboObIIEeHHE.

Pemenue 3anau u3 peanbHon
KU3HU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

https://m.edsoo.ru/3fb5bfc9

https://m.edso0.ru/14937711

https://m.edsoo.ru/7a7e3b3d

https://m.edsoo.ru/d43a8444

https://m.edso0.ru/394a534c
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9 KUIIACC

Ne
n/n

Tema ypoka

Oynknusa. CBocTBa QYyHKIIHMA:
HyJH QYHKIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA (PYHKIIUH,
MIPOMEKYTKH BO3pACTaHUS U
yObIBaHus (HyHKIMU, YETHBIE U
Heu€THBIC QYHKINHU, HAaUOOoIIbIIee U
HaMMeHbIIIee 3HAUCHUST QYHKIMN

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHust

JJIeKTPOHHBbIE

uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

https://m.edsoo.ru/8227eb3c

Oyukmwmst. CBoiicTBa QYHKINI:
HYJTH (QYHKIIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA (PYHKITUH,
MPOMEXYTKH BO3pPACTaHUS U
yObIBaHUs (YHKIMH, YETHBIE U
Heu€THbIE PYHKLNHU, HauboJIblIee U
HauMEHblIIee 3HaYeHUs! PYHKLIUU

https://m.edsoo.ru/4947f6¢cf

[Toctpoenue rpadukoB pyHKINH C
MTOMOIIIBbIO TTPeoOpa30BaHUM

https://m.edsoo.ru/911e3d8d

IToctpoenue rpadukoB GpyHKIHIL ¢
MTOMOIIIBIO TIPeoOpa30BaHUMA
KBanpatnsiii Tpéxunes. Kopuu
KBaJ[paTHOTO TpEXuJIeHa

https://m.edsoo.ru/de933ddb

https://m.edso0.ru/33541754

Pasnoxenne kBagpaTHoOro
TpEXWICHA HA JTUHEWHBIC
MHO>KUTEIN

https://m.edsoo.ru/91711alc
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Pasnoxxenune kBagpaTHOro
TpEXUJIeHa Ha JTMHEHHBIE
MHOKHUTEIN

https://m.edsoo.ru/f7384b61

10

KBagparuunas ¢pyHkuus u eé
CBOMCTBA

[Tapaboma, KOOPAMHATHI BEPIITHHBI
napaboJibl, 0Cb CHMMETPHUH
napaboJIb

[TocTpoenue rpaduka
KBaIpaTUYHOMN (PYHKIIHH

https://m.edso00.ru/83232941

https://m.edsoo.ru/de52fad8

https://m.edsoo.ru/5ed96cfe

11

[Toctpoenwue rpaduka
KBaJ[paTUIHON (pyHKITHH

https://m.edsoo.ru/9ede777d

12

13

[TocTpoenue rpaduka
KBaJ[paTUIHON (pyHKITHH
[Tonoxxenue rpadurka KBaApaTUIHON
(GYHKIMU B 3aBUCUMOCTH OT €€

KO3 PHUIIHEHTOB

https://m.edsoo.ru/9ef67e9c

https://m.edsoo.ru/6¢c3c4c73

14

[Tonoxxenue rpaduka KBaApaTUIHOMN
(GyHKIIMU B 3aBUCUMOCTH OT €€
KO3 PHUIIHEHTOB

https://m.edsoo.ru/c31fde51

15

Wcnonk30Banne CBOUCTB
KBaJIpaTUYHON QYHKIMU JUIs
perieHus 3aia4y

https://m.edsoo.ru/4f58ea55

16

Hcnonk3oBanne cBOUCTB
KBaJpaTUIHON QYyHKIIUH TSI
pelIeHus 3a1a4

https://m.edsoo.ru/7a454e6¢
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17

Hcnonk3oBanue cCBOUCTB
KBaJpaTUIHON QYyHKIIUH TS
perieHus 3a1a4y

https://m.edsoo.ru/9543ef25

18

Crenennble QyHKIMH C
HATYypaJbHBIMH ITOKA3aTEISIMU, UX
rpaduKu U CBOICTBa

https://m.edsoo.ru/584a3f6c

19

20

21

Crenennble QyHKIUH C
HATYypaJbHBIMH ITOKA3aTEISIMU, UX
rpaduKy U CBOICTBa

CrenenHble QYHKIUU C
HATypaJbHBIMU MOKA3aTeNsIMU, UX
rpaduKku U CBOKCTBA

CrenenHble QYHKIUU C
HATypaJbHBIMU MOKA3aTeNsIMU, UX
rpaduKku U CBOKCTBA

https://m.edsoo.ru/383ca48f

https://m.edso00.ru/4387f596

https://m.edsoo.ru/7c3429cc

22

Ipadukn QyHKmmic: y = Vx , y = 3Vx
Y =[x

https://m.edsoo.ru/cfe518fd

23

24

I'paduku Gymkmmit: y =Vx , y = *Vx
Y =1X]
I'paduxu Gymkmmit: y = Vx , y = 3Vx
Y =1x]

https://m.edsoo.ru/f8c73c8d

https://m.edsoo.ru/65f46bff

25

KonTponbhas padbota no teme
"Oyukun"

https://m.edsoo.ru/aeae22a9

26

27

[ToHsATHE O pEllIEHNH HEPABEHCTBA C
OJIHOM ITepeMEHHOI. MHOXKeCTBO
pelIeHn HEPABEHCTBA

KBanpaTHble HEpaBEHCTBA C OJJHOM
IIEpPEMEHHOM

https://m.edsoo.ru/88be8f25

https://m.edsoo.ru/3fed8ee3
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28

KBagparnbsie HepaBeHCTBA ¢ OAHOM
MepEeMEHHON

https://m.edsoo.ru/e418d57b

29

30

Pemienue HepaBeHCTB TpapUUECKUM
METOJIOM U METOJIOM UHTEPBAJIOB
Pemenue HepaBeHCTB rpaduuecKiuM
METOJIOM U METOJIOM HHTEPBAJIOB

https://m.edsoo.ru/586a5d3f

https://m.edsoo.ru/f7ea9d47

31

HepaseHnctBa, coaeprkaiiue 3HaK
MOIYJIsSt

https://m.edsoo.ru/93fadfe4

32

33

HepasenctBa, coaeprkaiiue 3HaK
MOIYJIsS

CucreMbl HEpaBEHCTB C OJTHOM
MepeMEHHON

https://m.edsoo.ru/c82a459c¢

https://m.edsoo.ru/94e8h796

34

CucreMbl HEPaBEHCTB € OJIHOMN
MePEMEHHOMN

https://m.edsoo.ru/ce879338

35

36

37

38

Perienue TEKCTOBBIX 33/1a4 C
MMOMOIIBI0 HEPABEHCTB, CUCTEM
HEPaABEHCTB

Pemenue TekCcTOBBIX 3a1a4 €
IIOMOIIBIO HEPABEHCTB, CUCTEM
HEpPABEHCTB

HepaBenctBo ¢ aByms
nepeMeHHbIMU. Pemenne
HEPaBEHCTBA C IByMs
MepeMEHHbIMU

I'paduaeckuit MmeToa pereHus
CUCTEM HEPABEHCTB C ABYMS
NepeMEHHbIMU

https://m.edsoo0.ru/193d8b29

https://m.edsoo.ru/d65825bd

https://m.edsoo.ru/3b2279f7

https://m.edsoo.ru/a89f85ae
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39

CucreMbl HEPaBEHCTB € JBYMsI
[IEpEMEHHBIMU

https://m.edsoo.ru/fd9548c5

40

41

KonrponsHas pabora o teme
"KBanpaTHble HEpaBeHCTBA"

bukBaapaTHbie ypaBHEHUs

https://m.edsoo.ru/d59da3b5

https://m.edsoo.ru/a9f46bla

42

IIpuMepsl IpUMEHEHU METOI0B
PaBHOCHIIBHBIX MPEOOpa30BaHMIA,
3aMEHbI TIEPEMEHHO,
rpaduyecKkoro MeToaa npu
peuieHuu ypaBHeHU 3-i u 4-i
cTeneHen

https://m.edsoo.ru/c93cala4

43

44

45

[IpuMepsl IpUMEHEHHU METOI0B
PaBHOCHUIIBHBIX IIPE0Opa3OBaHUM,
3aMEHbI IEPEMEHHOM,
rpaduyecKoro MeToaa npu
peuieHuu ypaBHeHU 3-i u 4-i
CTeneHen

IIpuMepsl IpUMEHEHH METO0B
PaBHOCWJIBHBIX NPEOOpa30BaHMA,
3aMEHBI IEPEMEHHOM,
rpaduuecKkoro MeToja Mpu
pelieHny ypaBHeHu# 3-it u 4-i
CTETICHEH

Pemienue 1po6HO-paiMOHATBHBIX
YpaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/a2d31aeb

https://m.edsoo.ru/275e8a89

https://m.edsoo.ru/76ce2adl

46

Pemenue npoOHO-paninoHaIbHBIX
YpPaBHEHUI U HEPABEHCTB

https://m.edso00.ru/683c9e16
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Pemenue npo6HO-parimOHATBHBIX
YpaBHEHUI1 1 HEPABEHCTB

https://m.edsoo.ru/fccdc6bc

48

49

Pemenue 1po6HO-paimOHATBHBIX
YPaBHEHUI U HEPABEHCTB

Pemenue cucrem ypaBHEHHI C
IBYMsI IEpEMEHHBIMU

https://m.edsoo.ru/bdea8284

https://m.edsoo.ru/ddf1f176

50

Pewenue cucreM ypaBHeHuUl ¢
IBYMsI IEPEMEHHBIMU

https://m.edsoo.ru/978f8a5c¢c

51

52

53

Pemenne npocrenmmx cucrem
HEJIMHENHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMU

Pemenue npocreimx cucrem
HEJIMHEUHBIX YPaBHEHUH C ABYMS
[IEpEMEHHBIMU

Pemenue HpOCTGﬁHIHX CHUCTEM

HEJIMHEUHBIX YPaBHEHUN C ABYMS
[IEPEMEHHBIMU

https://m.edsoo.ru/d1c6bbe7

https://m.edsoo.ru/d4bad9al

https://m.edsoo.ru/deb99a41

54

Pemenne npocrenmmx cucrem
HEJIMHENHBIX YPaBHEHUH C ABYMS
[IEPEMEHHBIMU

https://m.edsoo.ru/72b4acce

55

I'paduueckuit Mmerona pereHus
CUCTEMBI HEJINHEWHBIX YPABHEHUI C
JBYMsI IEpEMEHHBIMU

https://m.edsoo.ru/dcad3b14

56

I'padmyeckuit MmeTos pereHus
CUCTEMBI HEJIMHEVHBIX YPABHEHMI C
JBYMsI IIEPEMEHHBIMHU

https://m.edsoo.ru/9afa428a
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57

Cucrema IByX HEJIMHEHHBIX
YpaBHEHHH C IByMsI IEPEMEHHBIMU
KaK MOJICJIb PeaJIbHON CUTYyalluu

https://m.edsoo.ru/c13c84al

58

Cucrema IByX HEJIMHEHHBIX
YpaBHEHHH € IByMsI IEpEeMEHHBIMU
KaK MOJIEJIb PEaIbHOW CUTyaluu

https://m.edsoo.ru/b31ff8a7

59

60

61

CucreMa IByX HEJTMHEMHBIX
ypaBHEHUM C JBYMS IEPEMEHHBIMU
KaK MOJIEJIb PEAIbHOW CUTyallun
Cucrema IByX HEJIMHEHNHBIX
YpaBHEHUH C ABYMS IIEPEMEHHBIMU
KaK MOJIeJIb pealbHOM CUTyaluu

Cucrema HETMHENHBIX YPaBHEHUH €
napaMmeTpom

https://m.edsoo.ru/41de92cf

https://m.edsoo.ru/888a5df1

https://m.edsoo.ru/126c4a62

62

63

64

Cucrema HETMHENHBIX YpaBHEHUH C
rapamMeTpoM

Cucrema HETMHENHBIX YPaBHEHUH ©
rapaMeTpoM

[Ipocreiime HEpaBEHCTBA C ABYMSI
[IEPEMEHHBIMU U UX CUCTEMBI

https://m.edso0o.ru/13891d9f

https://m.edsoo.ru/6dff8ac6

https://m.edsoo.ru/544a4fc5

65

Kontponbnas paboTa mo teme
"VpaBHeHMs1, HEpaBEHCTBA U UX
cUCTEeMBbI"

https://m.edsoo.ru/e26de842

66

67

IlonsaTne yncnoBoi
nocienoBaTeIbHOCTH. KoHeuHble n
OECKOHEUYHBIE ITOCJIEN0OBATEIILHOCTH

OrpanunyeHHas
II0CJIE0BATENBHOCTE. MOHOTOHHO

https://m.edsoo.ru/3176¢18f

https://m.edsoo.ru/f87d259b
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Bo3pacTarotias (yObIBaromiasi)
MOCJIEI0BATEIbHOCTh

68

CriocoOsI 3a1anus
MOCJIe/I0BATEILHOCTH:
OIUCATENIbHBIN, TAOJUYHBIH, C
MOMOIIBIO (hOPMYJIBI N-TO UYICHA,
PEKYPPEHTHBIN

https://m.edsoo.ru/3d85e255

69

70

Apudmernueckas u
reOMETPHYECKas IPOTPECCHH

Apudmerrnueckas u
reoMeTpHuUecKas Iporpeccuu

https://m.edsoo.ru/a996f566

https://m.edsoo.ru/7fa5247d

71

CBoiicTBa 4JIeHOB apu(METHUECKON
Y F€OMETPUUYECKON pOorpeccuid

https://m.edsoo.ru/ff32c8c7

72

73

74

CBoiicTBa 4IeHOB apu(METHUECKON
U TEOMETPUYECKON ITPOTrPECCUi

@opMybl N-T0 YIeHa
apu(pMeTHIECKON 1
T€OMETPUYECKON ITPOrPECCUIt
@opMyIIsl N-TO YIeHa
apu(pMeTHIECKON 1
T€OMETPUYECKON ITPOrPECCUIt

https://m.edsoo.ru/c898ecd6

https://m.edso00.ru/83f15133

https://m.edsoo.ru/eb3375ff

75

@opMyIIsl N-TO YIeHa
apudmeTnyeckoil u
T€OMETPUYECKON ITPOrPECCUI

https://m.edsoo.ru/4e4246b2

76

@DopMyJIbl CyMMBI IEPBBIX N YJIEHOB
apudmeTnyeckoil u
Tr€OMETPUYECKON ITPOTPECCUI

https://m.edsoo.ru/4e7e6d86
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DopMyITBI CyMMBI TIEPBBIX N YJICHOB
apupMETHIECKON U
F€OMETPUYECKON MpOrpeccuid

https://m.edsoo.ru/c7bbde59

78

@opMyIIbl CyMMBI IIEPBBIX N YICHOB
apu(pMeTHIECKON U
Tr€OMETPUYECKON ITPOrPeECCUit

https://m.edsoo.ru/d786bach

79

80

3ajaun Ha MIPOIICHTHI, OAHKOBCKHUE
BKJIQ/Ibl U KPEIUTHI

3ajaun Ha MIPOIICHTHI, OAHKOBCKHUE
BKJIQJIBl U KPEIUTHI

https://m.edsoo.ru/b7a43889

https://m.edsoo.ru/1b395f36

81

3ajauu Ha MPOLICHTHI, OAHKOBCKHUE
BKJIAJIBI U KPEUTHI

https://m.edsoo.ru/9fd729cc

82

83

3ajaun Ha MIPOIICHTHI, OAHKOBCKHUE
BKJIAJIBI U KPEIUTHI

3ajaun Ha MIPOIICHTHI, OAHKOBCKHUE
BKJIAJIbI U KPEAUTHI

https://m.edsoo.ru/79ad6469

https://m.edsoo.ru/8423f4cc

84

85

86

87

3ajaun Ha MIPOIICHTHI, OAHKOBCKHUE
BKJIAJTBI U KPEUTHI

3&,[[8.‘11/1 Ha MMPOUCHTHI, OaHKOBCKHE
BKJIaZIbl U KPCJAUTHI

IIpencrasnenue 0 CXOAUMOCTH
IIOCJIEI0BATEIBLHOCTH, O
CYMMHUPOBaHUU OECKOHEUHO
yOBIBaIOIIEH reOMEeTPpUIECKOit
IIPOrpeCcCUu

IIpencrasnenue o CXOAUMOCTH

II0CJIEZI0BATEIBHOCTH, O
CYMMHUPOBaHUU OECKOHEUHO

https://m.edsoo.ru/9b6b9587

https://m.edsoo.ru/def7ee3d

https://m.edsoo.ru/5b8c3c39

https://m.edsoo.ru/75b867de
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yObIBaroIei reoMeTpruIecKoi

MPOTPECCUH

88 MeTo MaTeMaTUYeCKON HHTyKITUU https://m.edsoo.ru/76c218be

89 Meroa MaTeMaTH4YeCKON MHAYKITUH https://m.edsoo.ru/b9f7988d
KonrponsHas pabora o teme

90 "YuCoBEIE MIOCIIEN0BATEIHLHOCTH U https://m.edso00.ru/d217¢375
nporpeccun”
Kopens n-ii ctenenu. CBoiicTBa

91 P . https://m.edsoo.ru/3c9aad2c
KOpHSI N-# cTerneHn
Kopens n-it crenenn. CoiicTBa

92 . https://m.edsoo.ru/ef3cb4b4
KOpHs N-# CTeTeHH
Kopens n-i crenenu. ColicTBa

93 p . https://m.edsoo.ru/f73ab7ec
KOpHSI N-# cTerneHn
CreneHs ¢ pallMOHAILHBIM

94 patl . N https://m.edsoo.ru/1e8eb9c9
IIOKa3aTelleM U €€ CBOMCTBa
CreneHb ¢ palOHAILHBIM

95 patl . N https://m.edsoo.ru/88cf283f
IIOKa3aTelleM U €€ CBOMCTBA
CreneHb ¢ pallMOHAJILHBIM

96 pall . N https://m.edsoo0.ru/625c218f
IIOKa3aTelieM U €€ CBOMCTBa
ToxaecTBeHHbIE TPpeoOpa3zoBaHU

97 BBIPAXXEHUI, COAEPIKALIUX KOPEHb https://m.edsoo.ru/67fd8fdb
N-# cTereHn
ToxaecTBeHHbIE TpeoOpa3zoBaHUs

98 BBIPAXEHUH, COIEPKALUX KOPEHD https://m.edsoo.ru/7243cec6
N-i cTereHu
ToxaecTBeHHBIE MPpeoOpa3oBaHUs

99 BBIPAXEHUH, COIEPKALUX KOPEHD https://m.edsoo.ru/fbed7169

N-1 cTeneHn
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ToxnecTBeHHbIE TPeoOpa3zoBaHUs
BBIPQ)XEHUIH, COoJlepKallluX CTEEHb
C pallMOHAJIbHBIM II0Ka3aTeleM

https://m.edsoo.ru/4f46516d

101

ToxnecTBeHHbIE TPeoOpa3zoBaHUs
BBIPAKEHUH, COIEPIKALUX CTEIIEHD
C pallMOHAJILHBIM [T0OKA3aTeIeM

https://m.edsoo.ru/192a9c6c¢c

102

103

104

105

KonTtpomnbHas pabora 1o Teme
"CreneHp ¢ paloOHaIbHBIM
nokasaresiem"

[ToBTOpenue u o6obmenue. Yncna u
BBIYMCIICHHS (3aIIUCh, CPAaBHEHHUE,
NEUCTBUS C NEUCTBUTEIHLHBIMUA
YHCIIaMH, YACIIOBAS MIPsiMast )

[ToBTOpenue u o6obmenue. Yucna u
BBIYMCIICHHS (3aIIUCh, CPAaBHEHHUE,
NEUCTBUS C NEUCTBUTEIHLHBIMA
YHCIIaMU, YUCIIOBas MpsiMasi)

[ToBTOpenue u 0606menue. Yncna u
BBIYHCIICHHS (TTPOLIEHTHI,
OTHOIICHHUS, TIPOTIOPIIUH )

https://m.edsoo.ru/76bebea8

https://m.edsoo.ru/7df5ddb9

https://m.edsoo.ru/87a269c1

https://m.edsoo.ru/6b4675ee

106

[ToBTOpenue u 06061menHue. Yucna u
BBIYHCIICHUS (ITPOLIEHTHI,
OTHOILIEHHMS, TPOTIOPLIUH)

https://m.edsoo.ru/lelfea54

107

[ToBTOpenue u 0606menue. Ynucna u
BBIUMCIICHUS (pellieHue 3a1a4 u3
peabHOM JKU3HH)

https://m.edsoo.ru/9fa7656d
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[ToBropenue u o6o0menue. Yucna u
BBIYHCIICHUS (PEIICHHE 33134 U3
peanbHOM KU3HU)

https://m.edsoo.ru/4e8dc678

109

[ToBropenue u o6o0menue. Yucna u
BBIYUCIICHUS (OKPYTJICHHE,
npuOIMKEHNE, OIICHKA)

https://m.edsoo.ru/96bc28fc

110

111

112

113

114

115

[ToBTOpEeHME M 00OOIIECHNE.
TekcToBble 3a1auu (penicHue
TEKCTOBBIX 3324 apU(PMETHUCCKIM
1 anre0panvecKuM Crioco0ammu)

[ToBTOpeHME 1 0000IIEHNE.
TekcToBbIe 3a7aun (pelICHHE
TEKCTOBBIX 3371a4 apUPMETHICCKIM
1 anre0panvecKkuM Crioco0ammu)

[ToBTOpEeHME M 0OOOIICHNE.
TekcToBbIe 3a7aun (pelICHHE
TEKCTOBBIX 3371a4 apUPMETHIESCKUM
1 aredpanvyeckumM crocodamm)

[ToBTOpenue u o6oOIIEeHHE.
TekcroBbIe 3a1aun (peneHne
TEKCTOBBIX 33124 apU(PMETHICCKUM
1 aredpanvdeckumM croco0amm)

[ToBTOpenue u o6oOIIEeHHE.
TexcroBble 3a1aun (peuieHue
TEKCTOBBIX 33124 apU(PMETHICCKUM
U anredpanveckuM crocooamm)

[ToBTOpeHue u 06odIIEeHNE.
TexcToBble 3aauu (perieHue

https://m.edsoo.ru/e8868ac8

https://m.edsoo.ru/6427bc68

https://m.edsoo.ru/93acclc4

https://m.edso0.ru/92d1d593

https://m.edsoo.ru/4f744412

https://m.edsoo.ru/fdc361b5
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TEKCTOBBIX 3371a4 apUPMETHICCKIM
1 anreOpanvyecKuM crocodammu)

116

[ToBTOpenue u o0oOIIEHHE.
AnreOpanueckre BbIpaXeHHUs
(mpeoOpa3oBaHue anreOpandecKux
BBIPQKCHUH, COJICPIKAIUX CTEIICHb
C LIEJIBIM TTOKa3aTesIeM)

https://m.edsoo.ru/3ad358c7

117

[ToBTOpenue u o0oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue anredOpanvdecKux
BBIPAYKECHH, COIEPKALLUX CTENIEHb
C LIEJIBIM TTOKa3aTesIeM)

https://m.edsoo.ru/1943b93e
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[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBanue anredOpanvdecKux
BBIPAYKECHH, COIEPKALLUX CTENIEHb
C LIEJIBIM TT0KA3aTeNIeM)

https://m.edsoo.ru/7cdc34f7

119

[ToBTOpEeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue anredOpanvdecKux
BBIPAKEHUH, COAEPIKALNX
apu(pMeTHYECKUI KBapaTHBIN
KOPEHb)

https://m.edsoo.ru/966ac472

120

[ToBTOpEeHune u 060061IEeHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBanme anredpanvaecKux
BBIPAKEHUH, COEpIKALUX
apu(pMeTHYECKUI KBaIpaTHBIN
KOPEHb)

https://m.edsoo.ru/abae21de
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123

[ToBTOpenue u o0oOIIEHHE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIpXEHUI, COIepKaIUX
apru(METUUECKUI KBaIpaTHBIN
KOPEHb)

[ToBTOpEeHME U 000OIICHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBaHue IENBIX U IPOOHO-
paIoHaIbHBIX BBIPAKEHUN)

[ToBTOpenue u o6oOIIEHHE.
AnreOpanyecKkue BhIpaKCHUs
(mpeobpazoBaHue IENBIX U IPOOHO-
palMoOHAIBHBIX BBIPAKCHUH )

https://m.edsoo.ru/97f46e5a

https://m.edsoo.ru/1e39bd3f

https://m.edsoo.ru/8d9d394a

124

[ToBTOpenue u o6o0IICHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHMe LENBIX U JPOOHO-
palMOHAIBHBIX BBIPAKESHUI )

https://m.edso0.ru/117f7d66

125

[ToBTOpEeHue u 060061IeHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeoOpa3oBaHue LETBIX U IPOOHO-
palMoHaIbHBIX BBIPAXKEHUI)

https://m.edsoo.ru/d556bd7a

126

[ToBTOpeHue u 060061IeHNE.
Anrebpanyeckue BbIpaXKeHUS
(pa3noxxeHne MHOTOWICHA Ha
MHOYHUTEJIH, B TOM YHCIIE C
UCMOJIb30BaHUEM (hopMyIT
COKpAILlEHHOT'O YMHOKEHHS)

https://m.edsoo.ru/473afa9e
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129

130

[ToBTOpenue u o0oOIIEHHE.
AnreOpanueckue BBIPaKESHUS
(pa3yioykeHrne MHOTOYJICHA Ha
MHOXXHTEIH, B TOM YHCJIE C
UCTIOJIb30BaHUEM (HOPMYIT
COKPALIEHHOI'0 YMHOXEHHUS)

[ToBTOpEeHME U 000OIICHNE.
AnreOpanyeckue BEIpaKCHUs
(pa3noXeHrue MHOTOYICHA Ha
MHOYHUTEJIH, B TOM YHUCIIE C
HCIOJIb30BaHUEM (hOPMYIT
COKPALIEHHOI'0 YMHOXEHHUS)

[ToBTOpEeHME M 00OOIICHNE.
AnreOpandecKkue BbIpaKCHUS
(MozleTMpoOBaHUE C ITOMOIIBIO
(hopMyJT peasTbHBIX TIPOIECCOB U
SIBIICHU)

@yHKIUY (MOCTPOCHHE, CBOMCTBA
M3YyYEHHBIX (DyHKITHIA)

https://m.edsoo.ru/39d944cc

https://m.edsoo.ru/242dfbcb

https://m.edsoo.ru/35efc98d

https://m.edsoo.ru/884ch9bd

131

[ToBTOpeHue u 060061IeHNE.
@®yHKIMH (IOCTPOEHUE, CBONCTBA
M3YyYEHHBIX (DyHKITHIA)

https://m.edsoo.ru/9ec2a359

132

133

[ToBTOpeHue u 060061IeHNE.
@®yHKIMH (IOCTPOEHUE, CBONCTBA
M3YYEHHBIX (PYHKIINN)
[ToBTOpenue u o0oO0IIEHHE.
Oynkumu (rpaduyeckoe pereHne
YpaBHEHUN U UX CHCTEM)

https://m.edso00.ru/364b8128

https://m.edsoo.ru/77bd7a83
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[ToBTOpenue u o0oOIIEHHE.

134 Oynknuu (rpadgudeckoe peneHue 1 https://m.edso0.ru/f337159d
YpaBHEHHH U X CHCTEM)
135 HroroBast kKoHTpoOIJIbHAsE paboTa 1 https://m.edsoo.ru/9c379a41
[ToBTOpEeHME M 00OOIICHNE.
136 OyHKIMU (MOAETUPOBAHUE 1 https://m.edsoo.ru/dcb47dca
peabHBIX MPOIIECCOB)
OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsieMble peAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTeIbHON NPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
1 Yucna u BBIYUCIIECHUSA
11 BrImonssTh, coyeras ycTHbIC M MUCbMEHHBIE MPUEMBI, apu(mMeTniecKne
' JEICTBUS C pallMOHAIbHBIMU YHCIIAMU
HaxoauTe 3Ha4Y€HUST YUCIOBBIX BBIPAKEHUH, IPUMEHATH pa3HOOOpa3HbIe
1.2 CcrocoObl M NpPUEMBI BBIYMCIIECHHUS 3HAYEHUH JPOOHBIX BbIPAKEHUM,
coJiepKalX OObIKHOBEHHbBIE U JIECATUYHbIE IPOOU
[TepexoauTs OT 0AHOM (hopMBI 3anUCcH YKcen K Apyroi (mpeodpa3oBbIBaTh
1.3 NECATUYHYIO IpO0bh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUHYIO, B
YaCTHOCTH, B OECKOHEUHYIO ICCATUYHYIO JIPOOH)
14 CpaBHMBATh U yHOPSI0YMBATh pallMOHAJIbHbIE YUCIIA
1.5 OKpyriaTh uncna
BbINONHATE NPUKUAKY M OLIEHKY pe3ysibTaTra BbIYMCICHHUH, OLIEHKY
1.6 3HAQYECHUI YUCIIOBBIX BBIPAKEHUMN. BBINIOIHATH JEHCTBUS CO CTEIECHIMHU C
HaTYpaJIbHBIMU MOKa3aTeNsIMU
17 [TpuMeHATh TpU3HAKK ~ JEJIMMOCTH, Ppa3JIOKEHUE Ha MHOXHUTEIU
' HaTypaJIbHBIX YUCEIl
Pemarb npakTMKO-OPUEHTUPOBAHHBIE 3a]1a4H, CBA3AHHBIE C OTHOLIEHUEM
18 BEJIMYMH, IPONOPLHOHAIBHOCTHIO BEJIMYMH, IIPOLIEHTAMH,
' MHTEPIPETUPOBATh PE3YNIbTATHI PELICHMs 33134 C YYETOM OTpaHUYEHUH,
CBSI3aHHBIX CO CBOMCTBaMHU pacCMaTpUBAEMBIX 0OBEKTOB
2 Anrebpanueckue BhIpaXKEeHUs
51 Hcnonp3oBaTh  anreOpandeckyr0  TEPMHUHOJOTHIO U CHUMBOJIUKY,
' MPUMEHSTH €€ B IPOLIECCE OCBOCHUSI y4eOHOT0 MaTepHrala
59 HaxonuTe 3HaueHHs OyKBEHHBIX BBIPDOKEHHH MPHU 33JaHHBIX 3HAUCHHSIX
' HIEPEMEHHBIX
53 BomonHaTe  mpeoOpa3oBaHMs  LIEJIOTO  BBIPQKEHUS B MHOTOWIEH
' NPUBEJCHUEM MOJAO0OHBIX ClIaraéMbIX, PACKPBITHEM CKOOOK
54 BbINONMHATE YMHOXKEHHE OJHOYJIEHAa Ha MHOTOWIEH M MHOIOWIEHa Ha
' MHOTOYJIEH, TPUMEHATH (POPMYJIBI KBaJIpaTa CyMMBI M KBaJipaTa pa3HOCTH
Ocy1ecTBISITh Pa3sioKEHUE MHOTOWIEHOB HAa MHOXKUTEIH C IOMOIIbIO
2.5 BBIHECEHHS 32 CKOOKM OOIIEro MHOXXWUTENS, TPYNIUPOBKH ClaraeMbiXx,

pUMEHEHUs (HOPMYJT COKPAILIEHHOTO YMHOKEHUS




[TpumeHsATh TIpeoOpa3oBaHUs MHOTOYICHOB JUISI PELICHHUS PAa3TUYHBIX

26 3aJa4 U3 MaTeMaTUKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKHU
57 Hcnonb30BaTh CBOMCTBA CTENEHEH C HATyPaJbHBIMU MOKA3ATEIAMM IS
' peoOpa3oBaHus BHIPAKEHUI
3 VYpaBHEHHS U HEPABEHCTBA
Pemuiats uHeiiHbIE YpaBHEHUS C OJIHOM MEPEMEHHOM, MPUMEHSIS MTpaBUIa
3.1 Iepexo/ia OT UCXOJHOIO YpaBHEHMS K paBHOCHIbHOMY emy. IIpoBepsTs,
ABJIAETCS JIA YUCIIO KOPHEM YPABHEHMS
39 [TpumensTH rpaduyeckre METOABI IPU PEIICHUH JIMHEHHBIX YpaBHEHUN U
' UX CHCTEM
33 [TonOupars mpuMepsl Tap YUCEN, SBISIOMIMXCS PEIICHHEM JIMHEHHOTO
' YpaBHEHHUS C ABYMs [IEPEMEHHBIMU
Crpouth B KOOPAMHATHOM IJIOCKOCTU IpadUK JMHEHHOIO YpaBHEHHUS C
3.4 OBYMs TIEPEMEHHBIMH; TOJNB3YSACh TPaQUKOM, TPUBOIUTH TMPUMEPHI
pelIeHNs ypaBHEHUS
35 Pemarp cucremsl JBYX JIMHEHHBIX YPAaBHEHUH C JBYMsl IEPEMEHHBIMU, B
' TOM 4HcJe rpadpuiecKu
CocraBiaATh M pelIaTh JIMHEHHOE YPABHEHHME WIM CHCTEMY JIMHEHHBIX
3.6 YPaBHEHUH IO YCIOBHMIO 3aJa4yd, MHTEPIPETHUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yM MOIy4ECHHBIN pe3ybTaT
4 Koopaunats! u rpapuku. @yHkunn
N300paxarb Ha KOOpPIMHATHOW MPSMOM TOYKH, COOTBETCTBYIOILIUE
4.1 3a/laHHbIM KOOpJIMHATaM, Jy4H, OTpPE3KH, WHTEpBAJIbl, 3alKChIBAaTh
YHCIIOBBIE TPOMEKYTKH Ha alNredpandeckoM si3bIKe
4.2 OtmeydaTs B KOOPAMHATHOM MJIOCKOCTH TOYKH 110 33JaHHBIM KOOpAMHATAM
4.3 Crpourts rpaduku TMHEHHbIX QyHKIUN. CTpouTh rpaduk QyHKINU Y = [X]|
OnuceiBaTh ¢ TOMOIIbIO (YHKIMI H3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEIIMYMHAMU: CKOpPOCTb, BpEMsl, pacCTOsSIHHUE, LEHYy, KOJHNYECTBO,
CTOUMOCTb, IPOU3BOIUTEIILHOCTD, BpeMsl, 00bEM padbOThI
4.5 Haxonuth 3HaueHue (GyHKIIMU 1O 3HAYEHUIO €€ apryMeHTa
[Tonumats rpaduueckuii cnocoO npeacTaBIeHUs U aHaIU3a HHPOpPMaIIUHY,
4.6 U3BJIEKaTh M HMHTEPIPETUPOBATh MH(OPMAIMIO U3 TPapUKOB pealbHBIX

MPOLECCOB U 3aBUCUMOCTEN




8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMme NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUS OCHOBHOI1
06pa30B3TeJ’IbH0ﬁ nporpaMmmsbl OCHOBHOI'O oﬁmero 06pa30BaHl/Iﬂ

1

Uuncna 1 BEIUKUCICHUS

1.1

Hcmonp30BaTh HayaJbHEIC MMpEaACTaBICHUA O MHOXKECTBEC HCﬁCTBHTGJ’IBHHX
YuCcell jid CpaBHCHHUA, OKPYIJICHUA H BBIHHCHGHHﬁ, I/1306pa}KaTb
HeﬁCTBHTeHBHBIe qucijia TOYKaMH Ha KOOpI[HHﬂTHOﬁ HpHMOfI

1.2

[IpumeHsTh MOHATHE apU(PMETHYECKOTO KBAJAPATHOTO KOPHS, HAXOIWUTH
KBaJpaTHble KOPHH, WUCIOJIb3ys MPU HEOOXOAUMOCTH KaJIbKYJATOP,
BBINOJIHATh IPe0Opa3oBaHUsl BBIPAKEHUH, COJEpKAILUX KBaJpaTHbIE
KOPHHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH

1.3

Hcnonp3oBarts 3amucu OONBIINX U MaJIBIX YHCET C IOMOIIBIO TECITUYHBIX
npobOeit u crenenel yucna 10

AnredpanuecKue BEIPAKCHHS

2.1

HpI/IMeHHTb NOHATHUC CTCIICHHM C LOCJIbIM IIOKAa3aTCJICM, BBIIIOJIHATH
npeo6pa30BaHI/I${ BHpa)KeHPIfI, coACpiKalux  CTCIICHH C OCJIbIM
IIoKa3arcjiemM

2.2

BBIMONMHATE ~ TOXIEGCTBEHHBIE  NPEoOpa3oBaHHs  PAaMOHAIBHBIX
BBIDAKCHUI Ha OCHOBE MpaBWJ JCHCTBUII HAJ MHOTOWICHAMH U
anreOpanyeckKuMHU ApoOsIMu

2.3

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIN

2.4

[IpumensTs npeoOpa3zoBaHMsI BBIPAKEHUH JIUIS pEIICHUs pa3IMUHBIX 3a7a4
13 MaTEeMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEATbHOM TPAKTUKHU

YPaBHeHI/IH 1 HECPABCHCTBA

3.1

Pemrate nuHeliHbIE, KBalpaTHBIE YPAaBHEHHUSI U PallHOHAIbHBIE YPaBHEHNS,
CBOJSIINECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMs [IEPEMEHHBIMU

3.2

[IpoBOoAMTH MpOCTENIINE HUCCIENOBAHNUS YPABHEHUM U CUCTEM YPaBHEHHH,
B TOM 4HCI€ C TPUMEHEHHUEM TrpapUuecKux MpeaAcTaBIeHUI
(ycTaHaBnuBaTh, UMEET JIM YpAaBHEHUE WM CUCTEMA YPAaBHEHUN pelleHus,
€CJIM UMEET, TO CKOJIBKO, U ITPOYEE)

3.3

[TepexoauTs OT cioBeCHOU (HOPMYIUPOBKH 3a/1auu K €€ anreOpanyeckon
MOJIEJIA C TIOMOUIBIO COCTABJICHUS YPaBHEHUs WM CHCTEMBI YPaBHEHUH,
HHTEPHNPETUPOBATE B COOTBETCTBHU C KOHTCKCTOM 3aJdadu HOHy‘IeHHBII;'I
pe3ynbTat

3.4

[IprMeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB [IJI1 CPAaBHEHUSI, OLICHKH,
pemaTh JUHEWHbIE HEPABEHCTBA C OJIHOM NMEPEMEHHOM M UX CHCTEMBI,
JlaBaTh TPaPUIECKYI0 WILUTFOCTPAIMI0 MHOXKECTBA PEIICHU HEPaBEHCTBA,
CHCTEMBI HEPABEHCTB

DyHKIUU




IToHuMAaTh ¥ UCIIOJIL30BATh (bYHKL[I/IOHaJ'H:HBIG IIOHATHUA U A3BIK (TepMI/IHBI,

4.1 CUMBOJIMYECKHE OO0O3HAYCHHMs), ONPEACIATh 3HA4YCHHE (YHKIUUA 10
3HAYEHUIO apryMEHTa, OIPEeIIATh CBOMCTBA (PYyHKIMH 110 €€ rpaduky
CrpouTtsb rpaduku 3eMeHTapHbIX (YHKIUN BUIA:
y=k/x
4.2
, Y =X%,y = X3, Yy = |x|, onmuChIBaTh CBOWCTBA YUCIOBOW (DYHKIHMH IO €€
rpaduky
9 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3YJbTATHI 0CBOCHHS OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111ero 00pa3oBaHusA
pe3yjabTarta
1 Yucna ¥ BIYUCIIECHUS
11 CpaBHUBATh U YIIOPSIOUMBATH PAllMOHAIbHbBIE U HPPALIMOHAJIbHBIE YUCIIA
BemonsaTe apupmeTnyeckre ACUCTBUS C PAlMOHAIBHBIMH YHCIAMHU,
1.2 coyerass YCTHbIE M TUCHMEHHBIC NPHUEMBI, BBITOIHATH BBIYUCICHHS C
UpPpaMOHATLHBIMHU YUCIIAMH
13 HaxonuTh 3HadyeHus cTemeHeH ¢ LeNbIMM I10Ka3aTesIIMU U KOpHEH,
' BBIYUCIIATH 3HAUEHUS YUCIIOBBIX BBIPAKEHUI
14 OKpyrisiTh JI€HCTBUTENbHBIE YMCIIA, BBINOIHATH MPUKHUIKY pe3yJbTara
' BBIYMCIICHUH, OLIEHKY YMCIIOBBIX BBIPa)KEHUI
2 VYpaBHeHUs U HEpaBEHCTBA
21 Pemate nuHelHbIEe U KBaJpaTHbIE YPaBHEHUs, YPaBHEHUs, CBOJIAIINECS K
HUM, IPOCTEUIIHE APOOHO-PAITMOHAIBHBIE YPAaBHEHHS
Pemate cucrembl ABYX JUHEHHBIX YpaBHEHUH C ByMs E€PEMEHHBIMU U
2.2 CHUCTEMBI JBYX YpaBHEHHUI, B KOTOPBIX OJIHO ypaBHEHHE HE SIBIISETCS
JIMHEVHBIM
Pemate TeKCTOBbIE 3ahauM alreOpandeckUM CIIOCOOOM C TOMOIIbIO
2.3 COCTaBJIGHUS] ypaBHEHHs] WJIM CHCTEMBl JIByX YpaBHEHUH C JBYyMs
HepEeMEHHBIMU
[IpoBOINTH MpOCTENIINE NCCIAEA0BAHNS YPABHEHUI U CHCTEM YPABHEHUH,
54 B TOM YHCJIE€ C IPUMEHEHHEM TpapHUuecKuX MpeIcTaBIeHUH (Hampumep,
' yCTaHaBJIMBaTh, UMEET JIM YpaBHEHUE WM CUCTEMa YPaBHEHUI pelleHus,
€CIIM UIMEET, TO CKOJIBKO)
Pemrate nMHEIHBIE HEPaBEHCTBA, KBAIPAaTHBIE HEPABEHCTBA, N300paKaTh
2.5 pellleHre HEPaBeHCTB Ha YHCIOBOM MpPsSMO, 3amHChIBaTh pEIICHUE C
MOMOIIBI0 CHMBOJIOB
26 Pemrate cuCTeMBl JHMHEHHBIX HEPAaBEHCTB, CHCTEMBl HEPAaBEHCTB,

BKJIIOYAIOLIUE KBAJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CUCTEMBI




HCPAaBCHCTB Ha YHCIIOBOM HpHMOfI, 3alMUCbIBaTh PCHICHUC C MMOMOIIBIO

CHMBOJIOB
2.7 Hcnonb30BaTh HEPABEHCTBA MPH PEIICHUH Pa3IMYHbIX 3a7a4
3 DOyHKIHMH
Pacno3naBare (yHKUIMU HM3Y4YEeHHBIX BHIOB. Il0Ka3bIBaTh CXeMaTHUECKU
31 pacIoyio’KeHHEe Ha KOOPJIMHATHOW IJIOCKOCTH rpadukoB (QyHKIMA BHIA:
' y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBHCHMOCTH OT 3HaYCHHI
K03(PUITMEHTOB, ONMUCHIBATh CBOKWCTBA (PYHKITUI
3.9 [Toka3pIBaTh CXEMaTHUECKH PACMOJIOKEHHE Ha KOOPAUHATHON TIOCKOCTH
' rpadukoB QyHkIui Buga y = VX, Y = |X| 1 onuchIiBaTh cBOKMCTBA (PYHKITUI
33 CtpouTtsh U n300pakaTh CXeMaTHUECKH I'paMKN KBAAPATUIHBIX (PYHKIINH,
' OIKCHIBATH CBOMCTBA KBAIPATUYHBIX (DYHKIMIA 1O UX TpaduKam
Pacnio3HaBaTh KBajpaTHuHyr0 (QYHKIHIO 10 QopMmye, TPUBOIUTH
3.4 OpUMEpbl  KBAJApPAaTHYHBIX (QYHKIMH W3 pEalbHON JKW3HHW, (U3UKH,
TeOMETPHH
4 Apudmerndeckas ¥ reOMETpUIECKas IPOrPecCcun
41 Pacno3naBare apuMeTHUECKYyI0 M T€OMETPHUECKYIO HPOTPECCHU TpHU
' pa3HbIX crioco0ax 3aJaHus
BBINONMHATE BBIYMCICHUS C HCIOIB30BaHMEM (opMyl N-TO dJeHa
4.2 apu@MeTUYeCKOil M TeOMETPUYECKONW MPOrpeccui, CyMMBbI IMEPBBIX N
YJICHOB
43 N300pakaTh 4JIEHBI TOCIEIOBATEIBHOCTH TOYKAMH Ha KOOPAWHATHOMN
' IUIOCKOCTH
Pemiate 3agaun, cBsI3aHHbIE C YMCIOBBIMU I1OCJIE0BATEILHOCTAMH, B TOM
4.4 qucie 3aJa4d M3 pealbHOM KHM3HMU (C UCIOJIb30BaHUEM KaJIbKYJSATOPA,

U(POBBIX TEXHOJIOTHI)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Hucna 1 BIYMCICHUS
JlpoOu 0OBIKHOBEHHBIE U IECATHYHBIE, IEPEX0 OT 0JJHON (hopMBI 3anvcu qpodeit
11 K gpyroi. IloHATHEe  palMOHAIBHOIO  4YMCJIA, 3allUCh, CPaBHEHUE,
YHOPSA0YMBAHUE PALIMOHATIBHBIX YHCEI
12 Apudmernueckue AEHCTBHS ¢ pallMOHATIbHBIMHM uHuciaamu. PerieHue 3amad w3
' peanbHON MPAaKTUKU HA YaCTH, Ha IpooH
13 CreneHb C HaTypajJbHbIM IIOKa3aTeJeM: OIpeJesieHue, NpeoOdpa3oBaHue
' BBIpQ)XEHUI Ha OCHOBE ONpPEIEICHNUs, 3aMCh OOIBIINX YHCEel
14 [IponeHThI, 3aMCh MPOIICHTOB B BUAE APOOH U ApoOH B BUAE MPOLEHTOB. Tpu
' OCHOBHBIE 3a/1a4M Ha IIPOLIEHTHI, PELLIEHUE 33/1a4 U3 PEaIbHOU IPAKTUKU
15 [IpumeHeHne NpU3HAKOB JAEIUMOCTH, Pa3JI0KEHNE HA MHOKHUTENIN HaTypaJIbHbIX
' qHCcen
1.6 PeasibHbIe 3aBUCUMOCTH, B TOM YHUCIIE ITPsiMast ¥ 00paTHas IPONOPIHOHAIILHOCTH
2 Anrebpanyeckue BEIpaKESHUs
51 IlepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEpEeMEHHOM. JlomycTumele
' 3HAYEHHS IEPEMEHHBIX
59 [IpencraBneHre 3aBUCUMOCTH MEXAYy BEIMYMHAMU B BHAE (OPMYIIbI.
' Brraucnenus no gopmynam
2.3 [IpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUMN, TOXKAECTBEHHO PaBHbIE BHIPAKEHUS
2.4 CBolicTBa CTENIEHU C HATYpaJIbHBIM ITOKa3aTeIeM
95 OpnowieHnbl 1 MHorowieHsl. CreneHb MHorowieHa. Cio)keHue, BBIYMTAHHE,
' YMHOXXEHUE MHOTOWIEHOB
26 @opMyJIbl COKPAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
' dopmysa pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOrO4JIEHOB HA MHOXKUTEIN
3 VYpaBHeHUs
31 VYpaBHEeHHE, KOpEHB ypavBHeHI/m, npaBuUia MpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHUI
39 JInHeliHOE ypaBHEHHE C OJHOM IEPEMEHHOW, YMCIO KOPHEW JIMHEHHOIO
' YPaBHEHUS, PELIEHUE JIMHENHBIX YpaBHEHUM
33 CocraBieHrue ypaBHEHHI MO YCIOBHIO 3aJladd. PenieHrne TEeKCTOBBIX 3aJad C
' HOMOIIBIO YPaBHEHUIA
3.4 JIuneiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduK
Cucrema AByX JIMHEWHBIX YPaBHEHUH ¢ JBYMsI IEpeMEHHBIMU. Pernenne cucreM
3.5 YpaBHEHHMH cIocoOOM MOACTaHOBKH. IIpumepsl pemieHus: TEKCTOBBIX 3a7ady C
IIOMOILBIO CUCTEM YPAaBHEHUI




4 Koopaunats! u rpadpuku. @yHKmu
4.1 Koopaunara Touku Ha mpsmMoi
4 YucnoBele npoMexyTKu. PaccrosiHue Mexay ABYMs TOYKAMU KOOPAMHATHOM
' psAMOit
43 [IpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca v OpAMHATA TOUKH
' Ha KOOPJMHATHON IIOCKOCTH
44 [Tpumepsr rpadukoB, 3agaHHbIX GopMmyidamMu. UTeHue TrpapuKoB peaTbHBIX
' 3aBHCHMOCTEH
4.5 [Tonstue pynkiuu. 'paduk Gynkiun. CpoiicTBa PyHKIIUN
4.6 Jluneiinas pynkmus, e€ rpaduk. ['paduk Gynkum y = [X|
4.7 I'paduueckoe penieHne JINHEHHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHHHA
8 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA
1 Yucna ¥ BIYUCIICHUS
11 KBagpatHslii kopeHb u3 umcna. IloHaTue 00 MppaMOHAIBHOM YHCIIE.
' Jecatuunble NpUOIMKEHNS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apu(pMETHYECKHX KBaJPATHBIX KOPHEH M WX MPHUMEHEHHE K
1.2 peoOpa30BaHNI0 YMCIOBBIX BBIPAKEHUN W BbIYMUCICHUSAM. JlelicTBUTEIbHBIE
qucia
1.3 Crenens C 1eNbIM TTOKa3ateneM 1 e€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIa
2 Anrebpanueckue BhIpaXKEeHUs
2.1 KBanpaTHblii TpEXUIieH, pa3iokeHNe KBaIpaTHOTO TPEXWICHA HA MHOXKHUTEIH
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO anredpanyeckoi Apoou
2.3 CrnoxeHue, BBIYMTaHUE, YMHOXKEHHE, JeJIeHUE allre0pandeckux JIpooei
2.4 PannonanbHble BeIpakeHUs U UX IpeoOpa3oBaHue
3 YpaBHEHUS U HEpPAaBEHCTBA
31 KBanpatHoe ypaBHeHHe, dopMysa KOpHEH KBaIpaTHOTo ypaBHEeHHWs. Teopema
' Buera
3.2 Pemienue ypaBHeHHMi, CBOAAIMXCSA K JIMHEHHBIM U KBAJIPATHBIM
3.3 [Tpocreiimme 1poOHO-pallMOHATbHbBIE YPAaBHEHUS
['paduueckass wHTEpHpeTaIsi YpPaBHEHHH C JABYMsI TIEPEMEHHBIMH H CUCTEM
3.4 JUHEWHBIX YpaBHEHUH ¢ AByMs NepeMeHHbIMH. [IpuMepbl perieHus cucrem
HEJIMHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU
35 Pemenne TekCTOBBIX 3a7a4 anreOpandecKumM CrocoooM
3.6 YucnoBble HEpaBEHCTBA U MX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOI TepeMEHHON




3.8 PaBHOCMIIBHOCTD HEPABEHCTB
3.9 JIuneiiHble HEpAaBEHCTBA C OJHOW NIEPEMEHHON
3.10 CucTemMbl TUHEHHBIX HEPABEHCTB C OHOM IMEPEMEHHON
4 OyHKIUU
41 [Tonsatue gpynkuuu. OOnaCTh ONpENEIEHUsT 1 MHOKECTBO 3HAYCHUH (DyHKIUH.
' Crioco0bl 3a1anust QYHKIHIA
4.2 I'padux pyskmuu. UteHue cBOMCTB GyHKIMH 110 €€ TpaduKy
4.3 [Tpumeps! rpadukoB GyHKIMN, OTpaXKAIOMUX PeaTbHbBIE TPOLIECCHI
44 @DyHKLMY, ONUCHIBAIOLIME INPAMYI0 U OOpaTHYK IpPONOPLHOHAIBHBIE
' 3aBHCHMOCTH, X IpaduKu
45 OyHKIMH Y =X?,y = X3
4.6 Oyukimu y = [IX, Y = |x|
4.7 ['paduueckoe pelieHrne ypaBHEHUH U CUCTEM YpaBHEHUIN
9 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT coAepKAHUA
1 Yucna ¥ BIYUCIECHUS
11 PanmonanbHble 4YMcia, HMPPAMOHANBHBIE YHCIA, KOHEYHBIE M OECKOHEUHBIC
' JECSATHYHBIE POOH
MHOXeCTBO JEHCTBUTEIBHBIX YHCEN, JEHCTBUTENBHBIC YHCIa KaK OCCKOHEUHBIC
12 JeCATUYHbIe JApoOH. B3auMHO OIHO3HAYHOE COOTBETCTBHE MEXKAY MHOKECTBOM
' JNEHCTBUTENBHBIX YHCEN M KOOPAMHATHOM mpsiMoil. CpaBHEHHME NEHCTBUTEIBHBIX
yucel
1.3 Apudmerndeckne 1eHCTBUS ¢ 1EHCTBUTEIbHBIMHI YUCIAMU
W3mepenus, npuOIMKEeHUs, OLEHKH. Pa3meppl 0OBEKTOB OKpYXKarollero Mupa,
14 JUINTENIBHOCTh TPOLIECCOB B OKpyXkarwomem wmupe. IlpubnmxéHHoe 3HaueHHE
' BEJIMYMHBI, TOYHOCTh MNpUOMKeHus. OkpyrieHue uucen. [Ipukuaka u ouneHka
pe3yJIbTaTOB BHIYUCICHUIN
2 VYpaBHEHUS U HEpAaBEHCTBA
2.1 VYpaBHEHHUsI C OHOW TEPEMEHHON
2.2 JIunelinoe ypaBHeHue. PelieHne ypaBHeHUH, CBOAAIIMXCA K JIMHEWHBIM
2.3 KBagpatHoe ypaBHeHMe. Pemienne ypaBHEHNH, CBOAAIIMXCS K KBaJIPaTHBIM
24 bukanpatHoe ypaBHeHMe. [Ipumepsl penieHus ypaBHEHUW TPETbe M 4eTBEPTOM
' CTeTIeHE! pa3ioKeHHEM Ha MHOKHTEIH
2.5 Pemenune npoOGHO-paIiOHAIBHBIX YPaBHEHHH
2.6 CucreMbl ypaBHEHUH
2.7 VYpaBHeHUe ¢ ABYMsI IEPEMEHHBIMH U €ro rpaduk
2.8 Pewienne cucreM IByX JIMHEWHBIX YPABHEHUM C IBYMS [IEPEMEHHBIMU




Pemenue cucrem nByX ypaBHEHHI, OJHO U3 KOTOPBIX JIMHEHHOE, a IPYTroe — BTOPOU

2.9
CTETEeHH

2.10 ['paduueckast MHTEPIIPETAIMS CUCTEMbI YPaBHEHHH € IBYMS IEPEeMEHHBIMU

2.11 Pemenne TekcTOBBIX 3a7a4 anreOpandecKumM CrocoooM

2.12 UYucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenue nuHeRHBIX HEPABEHCTB C OAHON IEPEMEHHOMN

2.14 Pemenne cucreM TMHEHHBIX HEPABEHCTB C OJIHOU MTEPEMEHHOMN

2.15 KBanparHble HepaBeHCTBa

516 ['padmyeckas uHTEepIHpeTalus HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
' HIEPEMEHHBIMU
3 OyHKIIH

31 KBanparnunas pynkius, e€ rpadguk u cBoiictsa. [Tapaborna, KoOOpIHHATHI BEPIIUHBI

napaboIIbl, 0Cb CHMMETPHH MapadoIbl

3.2 I'paduku Gynkimii y=Kx, y=kx+b u ux cpoiicrsa

3.3 I'padukn Gyukimii y=K/X, y = X3 u ux cBoiicTsa

3.4 I'paduxu QyHKIHMI , ¥ UX CBOICTBA
4 YucnoBble OCIEA0BATEIHHOCTH

41 Omnpenenenre U CrnocoObl 3aJaHUSl YUCIIOBBIX IOCIENOBAaTENbHOCTEH. 3anaHue
' MOCIIEA0BATEIBHOCTH PEKYPPEHTHOM hopmyoi u popmMyIoil N-ro uaeHa

42 Apudmernueckass mnporpeccus. Dopmynbl  N-T0  wieHa apuPMETUYECKON
' MIPOTPECCHH, CyMMBI TIEPBBIX N YWICHOB

43 ['eomerpuueckast mporpeccus. @opMyITel N-ToO YiIeHa TeOMETPUUYECKON TIPOTPECCHH,
' CYMMBI TIEPBBIX N YWICHOB

44 N300pakeHne 4ieHOB apu(pMETUYECKONH M T€OMETPHUUECKON MpOrpeccuii ToukaMu
' Ha KOOPJAMHATHOM INIOCKOCTH. JINHENHBIN U DKCITIOHEHIIMAIBHBINA POCT

4.5 Crno’xHble 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/IbHOI MPOrpaMMbl OCHOBHOI0 00111ero
oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATHUSAMHM: MHOYECTBO, IOJMHOYKECTBO,
orepanuu HaJ MHOXKECTBaMHU; YMEHHE ONEpUPOBATh MOHATHUSAMU: Tpad,
CBSI3HBIU rpad, 1epeBo, LIUKII, IPUMEHATH UX MIPH PEILICHUU 33/1a4; YMEHUE
UCIIONIb30BaTh rpaduueckoe MpeACTaBICHHE MHOXKECTB MJISl OMUCAHHS
peaJIbHBIX IPOLIECCOB U SIBJIEHUI, IPU pPELIEHUHU 3a7a4 U3 JPYTuX y4eOHbIX
IPEIMETOB

YMeHue OmnepupoBaTh IOHATUAMH: OIPEAEICHUE, aKCUOMa, TEOpeMa,
JI0Ka3aTelIbCTBO; yMEHUE  PACHO3HAaBATb MUCTUHHBIC U JIOXKHBIC
BBICKA3bIBaHUSA, IIPUBOAUTH IIPUMEPBI M KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHMS BBICKA3bIBAHUI

YMeHue onepupoBaTh INOHATHAMM: HATyPaJIbHOE 4YHUCIO, NPOCTOE U
COCTaBHOE YHUCIIO, IETMMOCTh HATYPAJIBHBIX YNCEI, IPU3HAKHU JIE€IUMOCTH,
LEJIOE YUCII0, MOyJIb YHCIIA, OOBIKHOBEHHAs APOOb U AeCATUYHAs ApOoOb,
CTaHJAPTHBIN BUJ YHCIIA, PALlMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIIO,
apu@MeTUYecKuil KBaJpaTHbIN KOPEHb; YMEHHUE BBINOJIHATH JEUCTBUS C
YUCJIaMH, CPABHUBATH M YNOPSA0YMBATh YMCIIA, NMPEJICTABIATh YMCIA Ha
KOOPJMHATHOM NIPSIMOM, OKPYTJIATh YMUCIIA; YMEHHUE AENaTh NMPUKHUIKY U
OLICHKY PE3YyJIbTaTa BBIYUCICHUI

YMeHue onepupoBaTth MOHATHSAMHU: CTEIEHb C LEIbIM I[OKa3aTeleM,
apudMeTUYECKH KBaJpaTHBIH KOPEHb, MHOTOYJIEH, alreOpanyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOM CTENEHH OO0JbIle
€MHHUIIBI; YMEHHE BBIMIOJHATH pacuéThl Mo (popmyrnam, nmpeoOpa3zoBaHUs
HENbIX, TPOOHO-PAIlMOHANBHBIX BBIPAXKEHUW M BBIPAKEHUN C KOPHSIMH,
Pa3JIO)KEHUE MHOTOUYJIEHA HA MHOYKUTEIIH, B TOM YHMCJIIE C UCIIOIB30BAHUEM
dbopMyI pa3HOCTH KBaJIPaTOB U KBaapaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBarh IMOHSATUSMH: YHMCIOBOE PAaBEHCTBO, YPABHEHHE C
OJHOM MEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C MIEPEMEHHOM;
yMEHHE peliath JUHEHHBbIE U KBaJgpaTHBIE YpaBHEHHs, JIpPOOHO-
palMOHAIIBHBIE YpPAaBHEHHMS C OJHOM IEPEMEHHOM, CHCTEMBI JBYX
JMHEWUHBIX ypAaBHEHHM, JIMHEWHBIE HEPABEHCTBA U WX CHCTEMBI,
KBaJIpaTHBIE U APOOHO-pAIlMOHATBHBIC HEPABEHCTBA C OJTHON MIEPEMEHHOM,
B TOM YHUCJIE€ MIPU PEUICHUH 3a/1a4 U3 APYTUX MPEIMETOB U MPAKTHYECKHUX
3a/1a4; YMEHUE HCMOJIb30BATh KOOPAMHATHYIO MPSIMYIO0 U KOOPJAHHATHYIO
TUIOCKOCTH JIJIs1 H300pakeHus pelieHUu YypaBHEHU, HEPaBEHCTB U CUCTEM




YMeHue onepupoBaTh NOHATHAMH: (QYHKIMS, Tpaduk (YHKIUH, HYIHA
(GYHKIMH, MPOMEXYTKH 3HAKOIIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHWS,
yObIBaHMs, HauOoJblllee W HaUMEHbIIEe 3HAUCHHA (DYHKINHU; yMEHHE
OIIEpUPOBATh TOHATUSAMH: MpsMas TNPONOPHHUOHANBHOCTD, JHHEIHAsA
GyHKIMs, KBagpaTHyHas (yHKOWsA, OOpaTHas MHPOMOPIHOHAIBHOCTS,
napaboua, runepoosia; yMeHre CTpouTh rpaduku pyHKIU, NCTIOIb30BaTh
rpaduKd 1751 OTpEAETICHUsS CBOWCTB IPOLECCOB M 3aBUCUMOCTEH, s
peleHns 3a1a4 U3 JIPYrux Y4eOHBIX NMPEIMETOB U PEaJbHON >KU3HH;
yYMEHHE BBIpaXKaTh (HOpMyJiaMH 3aBHCUMOCTH MEXKAY BEIMUMHAMHU

YMmenue OIIepUpPOBAThH HOHSTUSMU: [I0CJIEI0BATEIBHOCTb,
apudMeTHUecKas U TeOMETPUYECKasi MPOTrPEeCcCUH; YMEHHUE HCIIOJIb30BaTh
CBOWCTBA IOCIIEIOBATEIBHOCTEH, JOPMYIIBI CyMMBI M OOLIETO YJIeHA TIPU
pelIeHnn 3a7ad, B TOM YHUCIIe 33/1a4 U3 JAPYTHX Y4eOHBIX MPEIMETOB U
peaJbHOM KU3HU

YMeHue pemaTh 3aja4i pa3HbIX TUIIOB (B TOM YHCJI€ HA IPOLEHTHI, JOJIU
Y 4acTH, IBUJKEHUE, padoTy, LIeHy TOBApOB U CTOUMOCTb MOKYIIOK U YCIYT,
HaJIOTHM, 3a7aud M3 O0O0JacTU YINpaBJICHUS JIMYHBIMU M CEMEHHBIMU
(buHaHCAMM); YMEHHE COCTABIIATh BHIPAXKEHHUS, ypaBHEHMsI, HEPAaBEHCTBA U
CUCTEMBI II0 YCJIOBHUIO 3aJayM, UCCICAOBATH IIOJyYEHHOE DEIICHUE U
OLIEHUBATh MIPABJIONOA00HOCTh NOJYUYEHHBIX Pe3yJIbTaToOB

YMeHue onepupoBaTh NOHATUAMU: (PUTypa, TOUKA, OTPE3OK, Ipsmasi, JIyd,
JOMaHasl, Yroj, MHOTIOYTOJbHHK, TpPEYrOJbHUK, PAaBHOOEIPEHHBIH W
PaBHOCTOPOHHUI  TPEYTrOJbHUKH,  IPSIMOYTOJBHBIA  TPEYrOJbHUK,
MenuaHa, OHMCCEeKTpHca M BBICOTA TPEYrOJbHHUKA, YETBIPEXYTOJbHUK,
napajjienorpaMM,  poM0O,  TIpPSMOYTOJIBHUK,  KBajapar, Tparenus;
OKPYXXHOCTb, KpYI, KacaTelbHas; 3HaKOMCTBO C IPOCTPaHCTBEHHBIMHU
¢durypamu; yMeHHe pemaTh 3a7auu, B TOM YHUCIIE U3 TOBCEIHEBHOM KU3HHU,
Ha HAXOXKJEHHE IN€OMETPUUYECKUX BEJIMYUH C MPUMEHEHUEM H3yUEHHBIX
CBOICTB Quryp u ¢pakroB

10

YMeHue omnepupoBaTh TMOHSATHSAMU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIbHUKOB; MMAPAJLIEIbHOCTh U MEPIIEHINKYIISIPHOCTD MPAMBIX, YIOJI
MEXy NpSIMbIMHU, NEPHEHAMKYJSAp, HAKIOHHAs, TNPOEKIHs, Mogodue
¢buryp, nogoOHbIE TPEYTONbHUKH, CUMMETPHUS OTHOCHTEIBHO TOYKH H
NpsIMOM; yMEHHE paclio3HaBaTh PaBEHCTBO, CHMMETPHUIO U Toj1o0ue duryp,
[apaJuIeIbHOCTD U NEPIIEHIUKYIIIPHOCTD NPAMBIX B OKPYIKAOIIEM MUpE

11

YMeHue onepupoBarh MOHATUSMU: JUIMHA, PACCTOSTHUE, YroJl (BelIMYnHa
yTj1a, CHHYC U KOCUHYC yTJja TPEyToJIbHHUKA), IJIOLa/lb; YMEHHUE OLIEHUBATh
pa3Mepbl IpeIMeTOB M OOBEKTOB B OKpPYXKAlOIIeM MHpPE; YMEHHUe
OPUMEHATH (HOPMYJIBI IEPUMETPA U TUIOIIAAN MHOTOYTOJBHUKOB, JJTUHBI
OKpY)KHOCTH M  IUIomagd  Kpyra, oObemMa  MIpSIMOYTOJbHOTO
napajuleJienuInena;  yMEHME  NPUMEHATb  NPU3HAKM  pPaBEHCTBA
TPEYrOJbHUKOB, TEOPEMY O CyYMME YIJIOB TpPEYTrOJbHHKA, TEOPEMY




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

12

YMmenue wu300pakarth IUIOCKME GUTYphl M HX  KOMOWHAIHH,
OPOCTPAaHCTBEHHBbIE (UTYpPBl OT PYKH, C TIOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U AJIEKTPOHHBIX CPEJICTB MO TEKCTOBOMY MJIM CHMBOJIBHOMY
OITMCAHUIO

13

YMeHue onepupoBarh MOHITHSAMU: MPSMOYTOJIbHAS CUCTEMa KOOPMHAT;
KOOPJIMHATHI TOYKH, BEKTOpP, CYMMa BEKTOPOB, IIPOU3BECHUE BEKTOpA Ha
YHCII0, CKAJIPHOE IIPOU3BENECHUE BEKTOPOB; YMEHHE MCIIOIb30BaTh
BEKTOPBI U KOOPIMHATHI JJIs [IPE/ICTABICHUS JaHHBIX U PEIlleHus 3a/1a4, B
TOM YHUCIIE U3 IPYTUX yUYeOHBIX MPEAMETOB U peaibHOU KUIHU

14

VYmMmenne ONCpHUPOBATH IIOHATHAMMU: CTOJI6I/IKOBI)IC N KPYI'OBBIC IUArpaMMBbl,
TaOnuIBl, cpeaHee apudMeTnueckoe, MeauaHa, HauOoJblee U
HaMMEHbBIIICE 3HAUCHMS, pa3MaxX YHUCIOBOro Habopa; YMEHHUE HM3BJICKATH,
UHTEPIPETHUPOBATH M MPEOOPa30BbIBATh HH(DOPMAIIHIO, TPEICTABICHHYIO
B TaOJIMIaX ¥ HA JarpaMmmax, OTPakarollyto CBOWCTBA U XapaKTEPUCTUKU
peabHBIX MPOIECCOB M SIBJICHHI, YMEHHUE pPAcIO3HABATh M3MCHUUBBIC
BEJIMYUHBI B OKPYIKAIOLIEM MUPE

15

YMeHHE ONepupoBaTh TMOHSATHSIMU: CIIyYalHBIA ONBIT (CITy4YalHBIN
SKCIIEPUMEHT), DJICMEHTapHOE COOBITHE  (JIEMEHTApHBIA  HMCXOJ)
CJIy4aifHOTO OIIbITA, CIYYaiiHOE COOBITHE, BEPOSTHOCTh COOBITHS; YMCHUE
HAaXOJWTh  BEPOSATHOCTH  CIYYalHBIX  COOBITMI B OIBITaxC
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU COOBITHSIMH;, YMEHUE PEIIATh 3aa91
METO/ZIOM OpPraHW30BaHHOTO Tepedopa W C HUCIOJIH30BAHWEM IpaBHUIIA
YMHOXKEHUS; YMCHHE OIICHWBATh BEPOSTHOCTH PEATBHBIX COOBITUHA W
SIBIICHUH, IIOHUMATh POJIb IPAKTHYECKH JOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITHII B OKpY)KaIOIIEeM MHpPE M B KH3HU; 3HAKOMCTBO C IMOHSTHEM
HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJBIINX YHUCENl U €ro
POJIBIO0 B MACCOBBIX SIBICHUSX

16

YMeHnue BbIOMpaTh NOIXOAAIMINN H3YUEHHBIN METO/ U1 PEeLeHus 3a71auH,
IPUBOAUTH IIPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U
JKU3HHM, PACIO3HABATh IIPOSIBJICHUE 3aKOHOB MAaT€MAaTHKU B HUCKYCCTBE,
OIUCBIBATh OTHAEIBHBIC BBINAIOIIMECS PE3YJIbTATHI, MIOJYYEHHBIE B XOJ€
pPa3BUTHUSA MaTEMAaTUKHU KaK HAyKU, IPUBOAUTH IIPUMEPBI MATEMATUYECKUX
OTKPBITHH U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHON HCTOPUHU




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Hucna u BIYUCICHUS
1.1 Hatypanbuble u uensie yncina. [I[pu3Haky 1eIMMOCTH HENbIX YHCeT
12 OOBIKHOBEHHBIC M JCCATUYHBIC TPOOH, TPOICHTHI, OECKOHEUHBIC MEPHOTUICCKIC
npodu
1.3 Panmonanshbie uncna. Apudmerndeckue onepamnuy ¢ paiuoOHAILHBIMEI YUCIIaMU
14 JleiictBuTenbHbIE uHcla. ApudMETHYECKHE Olepalud ¢ JICHCTBUTEIBHBIMHU
' YUCTIaMH
15 [Tpubnuxénnbie BBI‘II/IUCJ'ICHI/I}I, mpaBWJia OKPYTJIEHUs, MPUKHAKA M OLIEHKa
pe3ysbTata BRIYUCICHUN
2 Anrebpanyeckue BEIpaKESHUs
2.1 BykBeHnHble BbIpakeHHsI (BbIPaXKEHUS C IEPEMEHHBIMHU )
59 Crenenp c wnenbiM TnokazatesnieM. CTeneHb € palMOHAIBHBIM IOKa3aTeleM.
' CaoiicTBa cTeneHu
2.3 MHorouieHsl

24 Anrebpanyeckas 1po0b

ApudmeTrrueckuil KOpeHb HaTypaibHOU creneHu. JlelicTBusc apudmMeTndecKumMu

25 KOPHSIMU HAaTypaJIbHOW CTETIEHU
3 VYpaBHEHUS U HEPAaBEHCTBA
31 Ilensie u apoOHO-panMoOHadbHbIE ypaBHeHHMA. CHCTeMBl M COBOKYIHOCTH
' ypaBHEHU
39 Ilenbie u JOpoOHO-panMOHaNbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
' HEPaBCHCTB
3.3 Pemrenune TekcToBBIX 331249
4 YucnoBele NOCIEI0BATEIBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHUs TIOCIIE0OBATEILHOCTEH
4.2 Apudmerndaeckas u reomeTpuaeckas mporpeccun. @opMyIia CII0KHBIX TPOIIEHTOB
5 OyHKIMH
OyHk1Ms, criocoos! 3ananus GyHkun. I'paduk pynkun. O6macTs onpeaeneHus u
51 MHOkecTBO 3HaueHui pyHkuuu. Hymm ¢pynkunu. [TpomesxyTk1 3HaKOIOCTOSTHCTBA.
o [IpoMeXyTKH MOHOTOHHOCTH (PYHKIUH. MaKCUMyMbl M MHHUMYMBI (YHKIHH.
HauOonbiiee n HanmeHblee 3Ha4YeHUE (PYHKIIMU Ha TPOMEKYTKE
6 KoopanHatsl Ha mpsiMO#l ¥ TIIIOCKOCTH
6.1 Koopnunarnas npsimast

6.2 JlexapToBbI KOOPINHATHI HA TNIOCKOCTH




I'eomerpus

7.1 I'eomerpuueckue GpUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojabHUKu
7.4 OKpyXHOCTh M KPYT
7.5 N3mepenne reoMeTpruiecKux BeTUIHH
7.6 Bexkropsl Ha m10cKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OmnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Marematuka. BeposiTHOCTh U CTaTUCTUKA: 7- KIIAacC: yriayOJeHHBIA YPOBCHB:
yueOHuK; 1-e n3nanue bynumoruu E.A., BynbiueB B.A. AkimonepHoe o0111ecTBO
«3narensctBo «IIpocBemeHue

* Maremaruka. BeposiTHOCTb U cTaTUCTUKA: 8-i KJlacc: yriayOJeHHBIH YPOBEHb:
yueOHuK; 1-e n3nanue bynumoruu E.A., BynbiueB B.A. AkiimonepHoe o0111ecTBO
«3narenbctBo «IIpocBemeHue

* Maremaruka. BeposiTHOCTh U cTaTucTUKa: 9- Kiacc: yriayOJeHHBIH YPOBEHb:
yueOHuk; 1-e uznanue bynumosuu E.A., bBynbsiueB B.A. AkunonepHoe 00111ecTBO
«3narensctBO «lIpocBemenne»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

® I/IH(bOpMaIIPIOHHO-MGTO,Z[PI‘lCCKOC IIMCBMO 06 OCO6CHHOCTHX MMpCIIoJaBaHuA
yueOHoro npeamera «Marematuka» B 2025/2026 yuyeOHOM roty
https://edsoo.ru/wp-content/uploads/2025/08/matematika .pdf

e MeToauuecKkue peKOMEHAAIUH MO CO3JJaHHUI0 KJIACCOB TEXHOJIOTUYECKOTO U
€CTEeCTBEHHO-HAYYHOT'0 MPO(HIICH B KJIACCOB ¢ YIIIyOJICHHBIM U3yYEeHUEM
MaTeMaTUuKH, PU3NKUA, XUMUU, OUOJIOTHUU B 001Ie00pa30BaTEIbHbBIX
OpraHU3alUsIX C UCTOIb30BaHNEM UHGPACTPYKTYPhI, CO3IaHHOU B paMKax
HalMoHanbHOro npoekra «Oodpazosanue» (KBantopuymsl, [T-kyosl, Touku
pocrta u z1p.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i_en_profile] 2025.pdf

o (COOpHHK THUTIOBBIX 3aJIaHUM VISl TEKYIIETO OIEHUBAHUS O YY€OHBIM
npeameram «Marematukay u « Mapopmatuka». (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank zadanij _matematika informatika 2024.pdf

e Meroauueckue pekoMeHaanu. ClieHapuy KOMIIJIEKTOB yqe6HLIx 3aJaHUM-
KOHTEKCTHBIX 33/]a4 K yueOHOMY Kypcy «BeposiTHOCTb U CTaTUCTUKAY. 7
kiacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/mr_veroyatnost_i_statistika komplekty uchebny
h zadanij 2024.pdf

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH
HMHTEPHET
1. bubmmoreka I{OK https://m.edsoo.ru/
2. https://uchitelya.com/matematika/
3. https://urok.1sept.ru/
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4. https://resh.edu.ru/
5. https://4ege.ru/gia-matematika/
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