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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECNEYMBACT U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHHTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanuecknux aOCTpakiuii, crmoco0e OTpakKeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIA MATEMAaTUYECKOIO
MOJE/IIMPOBAaHUS B HAYYHOM [IO3HAHMM M B TMPAKTHUKE CIOCOOCTBYET
(OpMHPOBAaHNIO HAYYHOTO MHUPOBO33PEHUSI U KAUE€CTB MBILIIEHUS, HEOOXOIUMBIX
JUIs aJanTaldd B COBPEMEHHOM IudpoBoM obmectBe. M3yduenue anreOpsl
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTh CBOU JICMCTBUS, BBIBOJIBI, (HOPMYIUPOBATH
yTBepkeHus. OcBoeHHEe Kypca anreOpbl 00eCHeurBaeT Pa3BUTHE JIOTUYECKOTO
MBILUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenune anrebpe MpearnojgaracT 3HAYUTENBHBIM OOBEM CaMOCTOSTEILHOMN
NEeATEIbHOCTH O0YyYalolUXCs, MO3TOMY CaMOCTOATENbHOE pEIICHUuE 3aaad
00y4aroLUMUCS SBJSIETCS pealin3aluen AesiTeIbHOCTHOTO MPUHIUIA O0yYEeHHUS.

B cTtpykrype mnporpammbl y4eOHOro Kypca «AnreOpa» yriyOnéHHOTO
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOJAMYECKUE JIMHUU:
«Uucna u  BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkium». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJCHCTBYS €
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMCsl MPUXOAUTCS
JIOTUYECKU PACCYKJATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3n
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBJICHHbIE BO BCEX OCHOBHBIX paszfenax MaTeMaTH4ecKoro
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJIAJEHUI0  OOYYaIOUIUMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4eCKOro s3blka. CopepKaTeabHOM W CTPYKTYpHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Auredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Copmepxxanne auHMM «Yucia W BBIYMCICHUS» CIYXKUT OCHOBOW MJis
JANbHENIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTHYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TIOBCEIHEBHOM
KU3HU. PazBUTHE MOHATHUS O YMCIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copeprkanue AByX anreOpandecKux JIMHAN — «AJreOpandecKue BhIPaKEHUSD)
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTH. Ha ypoBHE OCHOBHOIO 00ILIETO
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaXEHUN. Anredpa JAEMOHCTpUPYET 3HAUEHHE MAaTEMaTHKH KakK s3bIKa s
IIOCTPOEHUSI MATEMATHYECKUX MOJIEIE, OIMCAHMS IPOLECCOB M  SIBICHUMI
peanbHOro Mupa. B 3amaun oOyueHuss airedOpe BXOIAT TakkKe AalibHEHIIee
pa3BUTHE AJITOPUTMHUYECKOTO MBILIUICHUS, HEOOXOIMMOIO, B YaCTHOCTH, MJIA
OCBOCHMSI Kypca HMHPOPMATUKH, M OBJIAJIEHUE HABBIKAMH JIETYKTUBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Conepxxanue GyHKIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne marepuana crnocoOCTBYET PAa3BUTHIO Yy OOyYaroIMXxcs
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, Ipa)UuyecKkoro, BHOCUT BKJIaJd B (HOPMUPOBAHHE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

Yriny6néHubii Kypc anreopsl XapaKkTepU3yeTcs U3YYEHHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJIOB
pemieHus: 3amgad. Aunredpa SBISETCS A3BIKOM JJIi  ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEHN, CIIY)KUT OCHOBOM MaTe€MaTH4eCKOro mojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTUYECKHUX YMO3AKIIOUEHHI W MPUHATHIE B airedpe
OpaBWia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM M yyaT MX
npuMmeHeHuto. Tem cambiM anreOpa 3aHUMAeT OJHO U3 BEIYIIMX MECT B
GbopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YyUYarOIIUXCSl.

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

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 408 yacos: B 7 kiacce
— 136 yacoB (4 vaca B HeJeNI0, U3 HUX 3 4aca Mo y4eOHOMY TUIaHy B MpPEIMeTe
«Anrebpa» um | wac mo yueOHOMy IUIaHy B mpeamere «lIpakTukym 1o
MaTeMaTHKe»), B 8 kiacce — 136 dacoB (4 vaca B HeJENIO, M3 HUX 3 yaca IO



yueOHOMY IUTaHy B mpeaMere «Anredpa» u 1 yac o yueOHOMY IJIaHy B MpEAMETE
«IIpakTHKyM IO MaTteMaTtuke»)), B 9 kimacce — 136 dacoB (4 yaca B HENIENIO , U3
HUX 3 Yaca mo yuyeOHOMYy IJIaHy B mpeamere «Ainrebpa» u 1 yac mo yueOHOMY
ia”y B npeamere «[I[pakTHKyM 1o MaTeMaTHKe»)).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Pannonansubeie uucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PallMOHAJIBLHBIMU YucaaMu. YuciioBas nmpsiMasi, MOJlyJib YUCIIa.

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

Pemenne TeKCTOBBIX 3amad apupMEeTHIECKUM criocoOoM. Permenue 3agaq u3
peabHOM MPaKTUKU Ha YacTH, HA IpoOU, HA MPOIEHTHI, MPUMEHEHHE OTHOIIECHUN
U TPOMOPIUN MpU pEelIeHUH 3a/ad, pEIIeHHe 3ajad Ha JIBIKEHHE, padoTy,
MOKYMKH, HAJIOTH.

JlenmumocTs 1enbix yncell. CBOMCTBA JCIMMOCTH.

[IpocTeie u cocraBHble uucia. YErHble W Hedy€THblE uncna. [IpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
IIPOM3BEICHUS LIEJIBIX YMCEII IPU PEIIECHUHU 33/1a4 C IPAKTUYECKUM COAECPKAHUEM.

HauGonpimuit o0mumii 1enuTens 1 HauMeHbIlee o0lllee KpaTHOE JBYX YHUCET.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTaTKaAMHU.

AuredpanvyecKue BbIPpAKEHUA

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

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3zaTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

Muorounensl. MHorou/ieH cTaHaapTHOro Bujaa. CTEneHb MHOTO4WICHA.
CrnoxxeHue, BbIYMTaHUE, YMHOKEHHE U JieleHue MHorowieHoB. [IpeoOpazoBanue
1I€JIOr0 BBIpaXXEHHSI B MHOTOUWIEeH. KOopHr MHOTOYJIEHA.

@opMyIibl COKPAIEHHOTO YMHOXKEHHUS: KBAaJpaT CYMMbI U KBaJIpaT PasHOCTU
JBYX BBIpAKEHUH, KyO0 CyMMBI U KyO pa3sHOCTH JBYX BBIpaXEHHH, Pa3HOCTH
KBaJIpaTOB JIByX BBIPAXEHUM, TMPOU3BEACHUE PA3ZHOCTH M CYMMBI JBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHIA.

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

YpaBHeHMS U HEpaBeHCTBA

VYpaBuenue ¢ ogHoi nepemenHoil. Kopenb ypaBHenusi. CBOMCTBa ypaBHEHUI
C OHHOM TEpEMEHHOW. PaBHOCWJIBHOCTL ypaBHEHWH. YPaBHEHUE Kak
MAaTEMATHYECKasi MOJIENIb PEAIbHOM CUTYaIlUU.



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

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

DOyHKUIMHA

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

[TpsimoyronbHasi cucremMa KOOpAMHAT. AOcIucca M OpAMHATa TOYKM Ha
KOOpAMHATHOM Tu1ocKkocTH. IIpuMepsl rpadukoB, 3agaHHbIX popMynaMu. YreHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIMS Kak MareMmarhdeckas MoOJeNb peajdbHoro nmpouecca. OO0nacTh
omnpejeneHuss U obnacte 3HaueHW ¢GyHkuun. CrnocoObl 3amaHus (QYHKIUU.
I'padux dbynkuuu. [oHATHS MakCUMyMa ¥ MUHUMYMa, BO3PACTaHUS U YOBIBAaHUS
Ha IPUMEPaX peasibHbIX 3aBUCUMOCTEH.

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

8 KUIACC

Yucaa v BIYMCICHUA

KBaaparHbie kKopHU. ApudMeTHUeCcKUil KBaApaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsaTe wppammoHaNbHOrO 4Yucnaa. J{eUcTBUsS C UPPALMOHAIBHBIMHU YHUCIIAMMU.
CBoiicTBa IEWCTBUN C UPPALIMOHAIBHBIMY YKciamMu. CpaBHEHNE UPPALMOHAIBHBIX
yucel.

[IpencraBiieHnss O pacIIMPEHUAX YMUCIOBBIX MHOXECTB. MHoOXecTBa
HAaTypaJbHBIX, LEIbIX, PALHOHAIBHBIX, JEUCTBUTENBHBIX uHcel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

HevictBusi ¢ ocrtatkamu. Ocrtatku cteneHe. lIpuMeHeHHe OCTaTKOB K
PELICHNIO YPABHEHUH B LIEJIBIX YMCIIaX U TEKCTOBBIX 3a/a4.

Pasmeppl 0OBEKTOB OKPYXKAIOLIETO MHpa, JIUTEIBHOCTh MPOIECCOB B
okpyxaromeM Mupe. CTaHIapTHBIN BUJI YHUCIIA.

AnredOpanveckue BbIPAKEHUS

Anrebpanueckas apoOb. JlomycTUMble 3HA4YEHHUS NMEPEMEHHBIX B APOOHO-
paloHaNbHBIX BbIpaxeHUsX. OCHOBHOE CBOWCTBO airedpanyeckoi apoou.



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

Panmonanenbie BBIPAXKEHUS. ToxnecTBEeHHbIE npeoOpa3oBaHuUs
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTnyeckue KBaApaTHbIE KOpHH. TOXIeCTBEHHBIE MpeoOpa3oBaHUs
BBIPKEHU, COIEpkKAIMX apU(PMETUUECKUE KBAPATHBIE KOPHH.

Cremenb cC 1enbIM TOKazaTenemM U e€ cBoicTBa. [IpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTECTICHHU.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAApPATHOTO YpPABHEHWS.
KonnuecTBO neNCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHeHMs. Teopema Buera.
VYpaBHEeHUsA, CBOJWMBICE K JIMHEMHBIM YpPaBHEHUSAM WIH K KBaJpaTHbIM
ypaBHeHUsAM. KBagpaTHoe ypaBHEHHE C TapaMeTpoM. PeneHne TeKCTOBBIX 3a1a4 C
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-paninoHanbHble  ypaBHEHHs. PelieHue  IpoOHO-paliMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIisl YpaBHEHHM ¢ IByMs IEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaBeHncTBo ¢ nepemenHoii. CTporue u HecTporue HepaBeHcTBa. CloKeHue
U YMHOXEHHME YHUCIOBBIX HEpaBeHCTB. OILIEHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCcTBO HEPABEHCTB.

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

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

DyHKIMHA

OO6usacTb onpeeneHusi 1 MHOXKECTBO 3HaueHui ¢pyHkunu. CrocoObl 3a1aHus
bynkuunid. ['padux dynkuun. Urenue coiictB pyHKuuu no e€ rpapuky. [pumepst
rpadukoB GYHKIHMA, OTPAKAIOMINUX PEeATbHBIE MPOIECCHI.

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

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

9 KIIACC

Yucaa v BLIYUCJICHUSA



Kopenp nN-i1 crenenn u ero cBoicTtBa. CTeneHb C pPaLMOHAJIbHBIM
IIOKAa3aTelIeM U €€ CBOMCTBA.

AJuiredOpanyecKue BbIPpaKeHUA

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

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA JIMHENHBIE MHOXKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanparusie ypaBHeHUsA. [IpuMepbl IPUMEHEHUN METOA0B PAaBHOCUIIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, rpaUyecKoro MeToAa MNpU PEIICHUU
ypaBHEHUM 3-1 U 4-i1 CTENICHEM.

Pemenne qpoOHO-palilnOHAIbHBIX YPaBHEHUH.

Pewienue cucrem ypaBHEHHM ¢ IBYMs IIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEWHBIX ypaBHEHWH ¢ JABYMs IepeMeHHbIMU. ['paduueckuii meton
pelIeHns CUCTEMbI HEIMHEWHBIX YPAaBHEHUM C ABYMs IepeMeHHbIMU. Cucrema
JBYX HEJIMHEWHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMH KaK MOJENb PEajbHOU
CUTYyaLUU.

HucnoBble HepaBeHCTBA. PemeHne JIMHEHHBIX HEpaBEHCTB. Jl0Ka3aTesbCTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajoB. MeTon MHTEpBaJIOB
JUISl palliOHAIbHBIX HEpaBeHCTB. [Ipocrenine HepaBeHCTBA C MAPAMETPOM.

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

HepaBeHCTBO ¢ ABymMs IepeMEHHBIMH. PemieHne HepaBeHCTBA € JBYMs
nepemMeHHbIMU. CHCTeMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJ| PELIEHUS CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DyHKIUU

Oyukiusa.  CpoiictBa  (QyHKUMI:  HynM  (QYHKIUH,  [OPOMEXYTKH
3HAKOMOCTOSIHCTBA (DYHKI[MU, TIPOMEKYTKH BO3pACTaHUsI M YObIBaHUS (PYHKIUH,
4YETHBIEC U HEYETHBIC (DYHKIIMK, HAUOOJIbIlIEE U HAUMEHbIIEe 3HaYeHUsT (PYHKIIUH.

KBagpatnunas ¢ynknouss u  e€ cBoicTBa. Mcmonb3oBaHME CBOWMCTB
KBaJpaTuyHOW  GyHKIMKM s pemieHust  3amad.  [loctpoenwe  rpaduka
kBaapatnyHol ¢yHkumu. Ilonokenue rpaduka KBaapaTUUHOW (PYHKUUKA B
3aBUCUMOCTH OT €& koo puumenTon. I'papuku pyHkumii y =ax2, y = a(X — m)?uy
= a(x — m)? +n. Ioctpoenue rpadpukoB QYHKIHI C MOMOIIBIO IIPEOOPA3OBAHMIA.

Hpobno-nuneiinas ¢pyukius. Mccnenoanue GyHKIU.

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

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOTPECCHU



[Tonsitue uwcioBOM mocIenoBaTeNbHOCTH. KoOHeuHBIE W OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IMOCJIEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacraromas  (yObIBaromiasi)  moclieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ TMOMOUIBI0 (HOPMYIBI N-TO
YJIeHa, PEKyPPEHTHBIN.

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

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

Meron matematuueckon nHaykuuu. [Ipocreimme npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YUHEBEHOI'O
KYPCA «AJTEBPA» HA YIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W  HACTOSIIEMY POCCHUHCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJHEHUIO 00S13aHHOCTEN TpaXKIaHUHA U PEAIU3ALUU €r0
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTM MAaTEMaTUYECKOIrO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMeld B [JEATETbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATENBCKOMN NEATEIBHOCTH;

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



FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO e IIpaBa JIPyroro 4yeaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIpHOTO XapaKTepa SKOJOTMYECKUX MTPOOJIeM U IyTEeH UX PEIICHNS,

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

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

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHSATHUSI, TUTIOTE3bI 00 00BEKTAX M SBJICHHUSIX, B TOM YHCIIC paHEE HEM3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUs] W JeHUCTBHUSA, (OPMYJIHPOBATH M OICGHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XApPaKTEPU30BATh CYIIECTBCHHBIE MPU3HAKU MaTEMATHYECKUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIPUHUMATh,  (OpPMYyIUMPOBaTb U  MPeoOpa3OBBIBATH  CYKJICHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

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

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

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

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KakK HCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHHS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh HCKOMOE M JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJAOB U 0000IIEHUIA;

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

Pabora ¢ unpopmanmeii:

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

BBIOWpATh, aHAJTU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(OPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIH
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THMCHMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOIy PEUICHUsS 3a/Jaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTAaBIATh CBOM CYXICHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEACTABIIATh PE3YJbTAaThl PEIICHUS 3aJlayu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
MIPOCKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yyd4ETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JEATEIBHOCTH, TUIAHUPOBATH OPTAHHM3AIIMI0 COBMECTHOW palOTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYXIeHMs], OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE); BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMH KOMAaHIbI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIada B OOMmUA pe3yiabTaT 10
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISTH MPOOJIEMBI JJIsl PEIICHUs B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pElIeHUs 3aJaud (UJId €ero
4acTh), BBIOMpATh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMH U peIIeKCUH;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKCHHS WM HETOCTHXKEHUS 1IN, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXAaTh AMOLUHM TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAJIBHYIO OLIEHKY PEIICHUs 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oO0ydueHus B 7 kj1acce 0OyJarommics MOTYYUT CIASAYIONINE MPEIMETHBIC
pE3ybTaThI:

Yuciia 1 BBIYUCTIEHUSA

PammmonansHbBIE UnCHa.

[TepexoauTh OT OHOM (OPMBI 3allUCH YHCENl K Jpyrou (ImpeoOpa3oBbIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYID B JICCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHITUS MHOKECTBA HATYPAIBHBIX YHCEN, MHOKECTBA 1EJIBIX
YHCEJ, MHOXECTBA PAIMOHAIBHBIX YHCEN IPU PEIICHUM 3a/1a4, MPOBEACHUU
PaCCYyXICHUN U JOKA3aTEIbCTB.

[TonrMaTh U OOBICHATH CMBICIT TTO3UITMOHHOM 3alMCH HATYPaJbHOIO YHCIA.

CpaBHHBATh M yHOPSIAOUYUBATH PALIMOHAIBHBIE YUCIIA.

BreinonHATh, coueras YCTHbIE U MHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JICUCTBHS C PAllMOHAIBHBIMU YWCIIAMU, UCIIOJIb30BATh CBOMCTBA YKCEN M IPaBHIIA
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BHIYUCIICHUH.

BBITIONTHATE 1EUCTBHS CO CTEMEHSIMU C HATYPaJIbHBIMH ITOKA3aTEIISIMH.

Haxonuts 3HaY€HMSI YMCIIOBBIX BBIPAXKEHHM, COAEPKAIIMUX PAILMOHATBHbBIC
Yucia W CTENEHW C HaTypaJlbHBIM IIOKa3aTesieM, NPUMEHATh Pa3HOOOpa3HbIe
CIIOCOOBI M TTPUEMBI BBIUYHCIICHHSI, COCTABIIATh U OLICHUBATH YHCIIOBBIC BBHIPAKCHUS
IIPY PEIICHUH IPAKTUICCKUX 3a71a9 U 3a/1a4 U3 JIPYTUX YIEOHBIX MPEIMETOB.

OkpyrJisiTh  4YMClia C 33JaHHOW TOYHOCTBIO, a TaKXe IO CMBICIY
MPAKTUYECKOM CUTYyallMW, BBINOJHITh TPUKUIKY M OLIEHKY pe3yJibTaTa
BBIUHCIICHUN, OLICHKY 3HAYEHWM 4YHCIIOBBIX BBIPAKEHUNW, B TOM YHCIE IIPU
PEILICHUM MTPAKTUYECKUX 3a]1a4.

Pemare TekcToBBIE 3amaund  apU(YMETHUYCCKHM CIIOCOOOM, HMCIIOJIB30BATh
TaOJUIbI, CXEMBbI, YEpPTEeXH, JPyrue CpeACTBa NPEACTaBICHUS ITaHHBIX MpHU
pellIeHuu 3a1ay.

Pemate npakTHUKO-OPUEHTHUPOBAHHBIE 33/1a4M, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYUH, MPOMOPUAOHAIBHOCTBI) BEIWYMH, MPOLEHTAMH, HWHTEPHIPETUPOBATH
pe3yJIbTaThl PEIICHU 3aa4 C YYETOM OIPAHUYEHHM, CBA3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.



J1eIMMOCTb.

Jloka3bIBaTh U MPUMEHATH NPU PELICHUH 337a4 MPU3HAKU JEIUMOCTHU Ha 2, 4,
8,5,3,6,9,10, 11, mpu3HaKu TETUMOCTH CYMMBI ¥ TIPOU3BEIACHUS TEITBIX YHACEIT.

PackiianpiBaTh HAa MHOYKUATENU HATypajbHbIC YHCIIA.

CB0oOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aMMHO IIPOCTHIE YHCIIA.

Haxonute HamOONBIIMI OOIIMIA ACITUTETh W HAUMEHBIIEE OOIee KPaTHOE
YUCeJl U UCII0JIB30BAaTh UX IPU PELICHUH 3a1a4, IPUMEHATh alnroputM EBknuaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOXYJIIO, TPUMEHATh CBOWMCTBA
CPaBHEHUM 110 MOAYJIIO.

AJuiredOpanyecKue BbIPaKEeHUA

BrIpakeHus ¢ nEpEMEHHBIMH.

Hcnonp30BaTh aiaredpandeckyro TEPMUHOJIOTUIO M CUMBOJIUKY, IPUMEHSATH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHHM NPH 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

Hcnonp30BaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXICCTBEHHBIC
peoOpa3oBaHus BhIPaXKEHUH, TOKa3bIBaTh TOXK/IECTBA.

MHOrouneHs!.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM NTOJIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.

BoImonHTh eficTBUs (CI0KEHNE, BEIUUTAHNUE, YMHOKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaJpaT U
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJApaTOB, CyMMa U Pa3HOCTb
KyOOB), B TOM YHCJIE JUIsl YIIPOILIEHUS BHIYMCICHHI.

OCyIIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMXKHTEIH C IOMOIIBIO
BBIHECEHUS 3a CKOOKHM OOIIEro MHOXKHUTEIS, TPYNIUPOBKU CIaraeMbIX, MPUMEHSIS
(bopMyIIbl COKPAIIEHHOTO YMHOKEHUS.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB JUJISl PEIICHUS Pa3jIMYHbIX 3a7ad
13 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEATbHOW MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU I10KA3aTEIsAMU LIS
peoOpa3oBaHUs BRIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nUMHENHBIE ypaBHEHHsS C ONHOM IIEPEMEHHOWN, NPUMEHSs MpaBUIIa
Iepexoia OT UCXOAHOTO YPABHEHUS K PAaBHOCUIIBHOMY eMmy. [IpoBepATs, sABISIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TonOupaTe npuUMepbl Map 4YHCEN, SBIAIOLNIMXCS PEILICHHEM JMHEHHOrOo
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.



CTpouTh B KOOPIMHATHOW IUIOCKOCTU TpauK JIMHEWHOTO ypaBHEHUS C
JByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH TMPUMEPHI PEIICHHUS
YpaBHEHUS.

Pemate cucTteMsl IByX JIMHEWHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
quciie rpaduuecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUWE WM CHCTEMY JIMHEHHBIX
YpaBHEHUH 1O YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN PEe3yJIbTar.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KU, MHTEPBAJIbL, 3aAMUCHIBATh YUCIOBbIE TPOMEKYTKU Ha
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKku JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, II€HA, KOJHWYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonute 3HaueHne PyHKIIMM MO 3HAYEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cocod MpeACTaBICHHUS W aHalIW3a MHMOpManuwy,
U3BJIEKAaTh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIH (DYHKIMM, MPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
MIPOMEKYTKHA BO3pacTaHusi U yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE MU HAaUMEHBILEE
3HauYeHUS (PYHKITIN).

Hcnonp3oBath rpaduku A UCCIAEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEH, IpU
pelIeHuN 3a7a4 U3 APYTruX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH.

K xoniry 00y4yeHus B 8 ki1acce 00y4aromuics MOTYYUT CIEAYIONUE TPEIMETHBIC
pe3yabTaThl:
Yucjaa 1 BLIYUCJIEHUA
HppaunonanpHble YnCIIA.
[ToHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CBOOOMHO OTEpUPOBATHh MOHATUSMU: KBAAPATHBIN KOPEHB, apu(METHISCKHIMA
KBaJPaTHbIM KOPEHb, UPPALMOHAIIBHOE YHCIIO, HAXOJAUTh, OLICHUBATh KBAJPAaTHbIC
KOpPHH, HCTIOJIb3YSl pu HEOOXOINMOCTH KaJIbKYJIATOP, BBINIOJIHATh



npeoOpa3oBaHusl BBIPAKEHUHN, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEU.

Hcnonp30BaTh HadajabHBIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YKCeNl ISl CPAaBHEHUS, OKPYIJIEHHUS U BBIYUCIICHUHN, U300pakaTh 1€HCTBUTEIbHbBIE
YKCJIa TOYKAaMU Ha KOOPJAMHATHOM MPSMOM.

Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATHYHBIX
npobeit m creneneld yucna 10, 3anMchbIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
peanbHBIX BEJIUYMH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

J1emMMocCTb.

CBOOOJHO oOmepupoBaTh MOHATHEM OCTAaTKa IO MOJYJI0, HPUMEHSTH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJIUTh OCTATKA CYMMBI U IIPOU3BENCHUS 110
JTaHHOMY MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoOHO-palinOHAbHBIE BHIPAKEHUSI.

Haxonuthe AOMyCTUMBbIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PAIIMOHAIBHOM JIPOOH.

BemonuaTe npuBeneHue anredpandeckux Ipobeil K o01ieMy 3HaMeHaTelto,
CIIO’KEHHE, YMHOXKCHHE, JICJICHHE aJlreOpandecKuX IpoOei.

BBINONHATH TOXKAECTBEHHBIE MPE0OPa30BaHUs PALIMOHATIBHBIX BEIPAKEHU.

[TpumensTh npeoOpa3oBaHus BEIPAXKEHHUM JIs peIeHUs Pa3IMYHbIX 3a7a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IPAKTUKH.

CrerneHu.

[IpyMeHATE TIOHATHE CTENEHHW C LEJNbIM II0Ka3aTeJIeM, BBIIOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTeseM.

HppanmoHanbHbIE BEIPAKECHUS.

HaxonuTte 1omycTUMbIE 3HAYEHUS IEPEMEHHBIX B BBIPAKEHUSAX, COAEPIKAILNX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh npeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HUCHOJIB3YS
CBOMCTBA KOPHEH.

YpaBHeHHs U HEPABEHCTBA

PemaTp kBajpaTHbIE ypaBHEHUS.

Pemarb 1poOHO-panioHaNbHBIE YpaBHEHHUS.

Pewlarb nuHEWHBIE YpaBHEHUA C MAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPaBHEHUH C ITapamMeTpaMH.

[IpoBOAUTE HCCIIEIOBAaHNS YPABHEHUU U CUCTEM YPABHEHUM, B TOM YHCIIE C
NpPUMEHEHHEM TrpapuuecKuX MpeAcTaBleHUuN (ycTaHaBIWMBaTh, HMEET JIU
YPAaBHEHUE WM CUCTEMA YpPABHEHHWW PEIICHUS, €CIM HMEET, TO CKOJBbKO, H
npouee).



[lepexoauTh OT crmoBecHOW (GOPMYITMPOBKH 3amadul K €€ anreOpandeckoi
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBbl YpaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM 3aJa4M IMOJTYyYEHHBII pe3ysbTarT.

[TpuMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB [UIsl CpPaBHEHMS, OLICHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[TornMaThe ¥ UCHONB30BaTh (DYHKIMOHAJIBHBIE MOHATHUS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O003HAUYEHMSI), ONPEIENATh 3HAUCHHE (PYHKIMH O 3HAYECHUIO
aprymMeHTa, OIpeAeaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crpouth rpaduku pyHKUUN , OMMHUCHIBATH CBOMCTBA YMCIOBOW (YHKLIHUH IO
e€ rpaduky.

K koHiy 00y4yeHus B 9 ki1acce o0y4aromuics MOIyYuT CIEeAYIOIUE TPEIMETHbIE
PE3YJbTaTHI:

Yuciia ¥ BbIYHCICHUSA

CBOOOJHO oOmepupoBaTh MNOHATUSIMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAaXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIBHBIM MOKA3aTeNeM, HCIOJb3Yys MNpH HEOOXOJUMOCTH KaJbKYJATOD,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENEHU, CTEIIEHU C PALMOHAIBHBIM IIOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTENBHBIX UYHUCEIN IPU PELICHUU
3a/1a4, IPOBEACHNUN PACCYKICHUN U TOKA3aTEIbCTB.

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJA, OKPYIJIATH
JEWCTBUTEIBHBIE YUCIIA, BBIOJIHATh NIPUKHUJIKY PE3YJIbTaTa BBIUUCICHHUM, OLIEHKY
YU CIIOBBIX BBIPAKCHUMU.

AJiredpanyeckue BbIpaKeHUs

CB0OOOIHO oOMEepUpOBaTH MOHSATUEM KBAAPATHOTO TPEXUJIEHA, HAXOAUTh
KOPHM KBaJpaTHOI'O TPEXUWICHA.

PackiianpiBaTh KBaJApaTHBIN TPEXWIEH HA JIMHEMHBIE MHOKUTEIU.

YpaBHeHMs U HEPABEHCTBA

Pewlars JiMHEMHBIE U KBaApPATHBIE YPAaBHEHUS, YPaBHEHUs, CBOMSIIMECSH K
HUM, APOOHO-paIlMOHAIIbHBIE YPABHEHHS.

Pemrate HECOKHBIE KBaApaTHBIE YPABHEHUS C TAPAMETPOM.

Pewlars nmHEVHBIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPAaBEHCTB HAa YHCIIOBOM MpPSIMOH,
3aIMCBHIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pewate cucremsl IBYX JIMHEWHBIX YPAaBHEHUN C ABYMS I[IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIISCTCS JTUHEUHBIM.

Pemats HECIOKHBIE CHCTEMBI HEIMHENHBIX YPABHEHUH C TapaMETPOM.



[TpuMeHsTh METO/IbI PAaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbI MIEPEMEHHOM,
rpaduueckoro MeToja Mpu perieHny ypaBHeHU 3-i u 4-i cTeneHe.

Pemate cucTeMBl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbI
HEPABEHCTB HA YMCJIOBOM NMPSAMOM, 3alUCHIBATh PELIEHUE C IOMOIIBI0 CHMBOJIOB.

PemaTe ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHHSIMH, HAIPUMED, B LEJbIX YHACTAX.

[IpoBOANTH MCCIIEIOBAHNS YPABHEHUN M CUCTEM YPAaBHEHUH, B TOM YHCJIE C
npuUMEHEHUEeM Tpaduueckux TMpeAcTaBlieHuid (ycTaHABIMBaTh, WMEET JIU
YpPaBHEHUE WM CHCTEMA YPAaBHEHWM PEIICHHs, €CIM HMEET, TO CKOJbKO, WU
npouee).

Pemiath TeKCTOBbIE 3ajayu  aJireOpamndeckuMm CrocoO0OM C  MOMOIUIBIO
COCTABJICHHsI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcnonb30BaTh ypaBHEHHSI, HEPABEHCTBA MU HMX CHUCTEMBI JIsI COCTABJICHUS
MAaTEMATUYECKOW MOJEIN pPEATbHOM CHUTyalldd WIM MPUKIAJHOWA 3a/1auH,
MHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CBOOOMHO oOmepupoBaTh TMOHSITHUSAMHU: 3aBUCUMOCTh, (YHKIUS, Tpaduk
byHKIMKA, TpsMas MOPONOPIMOHATIBLHOCTh, JIMHEWHAs QYyHKIUS, oOpaTHas
MPONOPLHUOHANIBHOCTD, Mapadosa, runep0osia, KyCouHo-3aAaHHas PyHKIUS.

HccnenoBarh QpyHKIUIO 10 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIA:
00JacTh OMpeneeHNsl, MHOXKECTBO 3HAYCHHM, HYIM (YHKIHH, MPOMEXYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHus ¢ YyObIBaHUSA, YETHOCTh U
HEYETHOCTb, HAaUOOJIbIlIEE U HAMMEHbILIEE 3HAYEHHSI, ACUMIITOTHI.

Pacno3naBaTh KBajpaTHyHy0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (PYHKIIUN U3 peaibHOM XU3HU, PUZUKU, TECOMETPUH.

Onpenensaty MoyoxkeHue rpaduka KBaapaTUIHOW (PYHKIIMU B 3aBUCUMOCTH
oT e€ K03 PUITUEHTOB.

Crpoutrh rpaduk  KBagpaTMUHOH  (YHKUMH, ONHUCHIBATH  CBOWMCTBA
KBaJpaTUYHON PyHKIMU 1O €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMU J1JIsI PEILICHUS 3a]1a4.

Ha mpumepe kBaapatuuHoit (GyHKIMH cTpouTh rpaduk dyaxiuu y =af(kx +
b) + ¢ ¢ momorsio peobpazoBanuii rpaduka pyukmun Y=Ff(X).

WnnmocTpupoBaTh € MOMOIIBIO TIpaduka pealbHyl0 3aBUCUMOCTb WJIH
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApudmeTuyeckas ¥ reoMeTpHYeCKas NPOrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MOCIEAOBATEIBLHOCTD, apupMeTHUIecKas
Y T€OMETPUYECKasi TPOTrPECCHH.



3amaBaTh TOCJENOBATEIBLHOCTH PAa3HBIMH CIIOCOOAMH: OIMKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (POPMYJITBI N-TO WICHA, PEKYPPEHTHBIM.

BEBITIONHATS  BBIYMCIICHHWSI C  HCIOJAB30BaHWEM (opMya N-To  dieHa
apu(pMEeTUIECKON U TEOMETPUUECKOM MPOTrPEeCcCHid, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh YICHBI IOCIEIOBATCILHOCTH TOYKAMH HAa KOOPJWHATHOM
TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH ITOCJICIOBATEILHOCTSIMHU, B TOM
qrCIie 33a4d U3 PEATbHOMN JKU3HM (C MCIIOJIBb30BAHUEM KalIbKYJIATOPA, IIU(PPOBBIX
TEXHOJIOTHH).

Pacrio3HaBaTh W TNPUBOAUTH TMPUMEPHl KOHEUHBIX M OCCKOHEYHBIX
MOCIIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAIOIINX ) MOCIEI0BATEIHOCTEH.

HmeTh nipeacTaBieHUe O CXOUMOCTH MOCIIEIOBATEILHOCTH, YMETh HAXOUTh
CyMMY O€CKOHEYHO yOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUH.

[IpuMeHATh METOT MaTEeMAaTHYECKOW WHIYKIIUU TIPH PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsusre  MpaxTmseckie (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI pecypenI
1 UMCJIA U BBIYUCJIEHU . 3 1
PanmonaneHble uncna (MOBTOpEHUE)
5 OVYHKIMU. Koopaunatel u 13 1
rpaduku. OyHKIIUU
3 AJITEBPAMYECKUWE BBIPAXKEHU . 5
Bripaxkenust ¢ nepeMeHHBIMH
4 YPABHEHI/I}E N CUCTEMBI 7 1
YPABHEHMU M. Jluneiinble ypaBHEHUS
5 UNCJIA U BIUNCJIEHUA. Crenens ¢ 4
HaTypaJbHBIM NIOKa3aTelieM
5 AJITEBPAMYECKUWE BBIPAYKEHU . 17 1
MHoOro4yieHsl
7 AJITEBPAMYECKUE BBIPAKEHU . 10 1
@opMyIIbl COKPAIIEHHOTO YMHOXKEHUS
8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 7
9 OYHKUUWU. Jluneiinas GyHKIUS 12 1
YPABHEHUA U CUCTEMbBI
10 YPABHEHUMMU. CucreMbl IMHEHHBIX 12 1
ypaBHEHUH
11 [ToBTOpenue, 0600MIIEHNE, - 1

cHCTEMAaTH3aInsI 3HaHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 YPABHEHUA 1 HEPABEHCTBA. 15 1
HepaBenctBa
5 UNCJIA U BBIUMCJIEHUW . KBaapaTtHbrit 13 1
KOPEHb
3 YPABHEHUA 1 HEPABEHCTBA. 13 1
KBagparssle ypaBHeHUSA
4 AJITEBPAMYECKUE BBIPAKEHU . 13 1
JpoOHO-palinoHalbHbIe BHIPAKEHUS
5 YPABHEHUA 1 HEPABEHCTBA. 1 1
JIpoOHO-palmoHanbHbIe ypaBHEHUS
6 OYHKINU 11 1
7 AJITEBPAMYECKUE BBIPAKEHU . 11
Crenenu
8 UNCJIA U BBIYUCJIEHU . [lenumocTth 5 1
9 [ToBTOpenue, 060061IeHNE, 7 1
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undgposbie)
n/n NPOrpamMmbl Bcero Konrpoaririe  Hpakruieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 OYHKINU 18 1
) YPABHEHUA N1 HEPABEHCTBA. 11 1
KBagparHsle HepaBeHCTBA
3 YPABHEHUSA 1 HEPABEHCTBA. 19 1
VYpaBHEHMsI, HEpaBEHCTBA U UX CUCTEMBI
4 YMCJIOBBIE ITOCJIEAOBATEJIBHOCTU 19 1
N ITPOI'PECCHH
5 AJITEBPAMYECKUE BBIPAXXEHU . 9 1
CreneHb ¢ pallMOHAJIBHBIM [T0KA3aTEIEM
5 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 26 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 6 0







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne n/m Tema ypoxka Kontpoabubl  [IpakTHueckue Aara unpposbie
Bcero U3ydeHusi oOpa3zoBaTe/ibHbIE
e padoThlI padoThI pecypest
1 [ToBTOpenue. ParmonanbHbpIe YKcia 1
[ToBTOpenue. CpaBHeHue,
2 YIOPSA0YMBAHUE U apUPMETHUECKHE 1
JEHCTBUS C palliOHATBHBIMU YHUCIaAMH
3 [ToBTOopenue. Hucmosas npsimas, MOJ1yJlb 1
qucna
IToBTOpenue. [IponeHTsl, 3aMuch
4 MIPOIICHTOB B BUJIE APOOU U TpOOHU B BUJIE 1
MIPOIICHTOB
5 IToBTOpenue. Pemienue TeKCTOBBIX 3a1a4 1
apu(pMeTHYECKIM CIIOCOO0M
[ToBropenue. Pemenne 3anay u3
5 peanbHON MPAaKTUKU HA YacTH, Apo0H, 1
MPOLIEHTHI, TPUMEHEHNE OTHOIICHUN U
MIPOTIOPLIUI TIPU PEIICHUH 3a7a4
[ToBTOpeHue. PeanbHble 3aBUCUMOCTH;
7 pellieHre 3a1a4 Ha JIBH)KEeHue, padboTy, 1
MTOKYIIKH, HAJIOTH
3 KonTponbhas pabota no teme 1 1
"Panmmonanbupie yrcna"
9 Koopaunata Touku Ha npsiMoit 1




10

YucoBble IPOMEKYTKH

Paccrosnaue MECXKAY ABYMS TOYKaMU

11 KOOPAMHATHOU MPSIMOM
[IpsimoyronbHas cucreMa KOOpJUHAT.

12 AOcnycca 1 opJIMHaTa TOYKH Ha
KOOPAMHATHOH MJIOCKOCTH

13 [Tpumeps! rpaduKoB, 3a1aHHBIX
dhopmynamu

14 Urenue rpa)ukoB peabHBIX
3aBUCHUMOCTEHN

15 OyHKIMOHAIBHBIE 3aBUCUMOCTH MEX]Y
BEIMYMHAMU
[onsarue GpyHkmn. OyHKIUS KaK

16 MaTeMaTH4ecKasi MOJIEeNb PEabHOTO
npoiecca
[Tonstue @pynkunu. OyHKIKSA KaK

17 MaTreMaTh4decKas MOJIENb PEATbHOTO
npotecca

18 Ob6nacTh onpeneneHus U 006JI1acTh
3HaYeHUN PYHKINH

19 CrniocoOblI 3a1aHust PyHKIUH

20 I'padux pyHKIIIN

91 KonrtponsHas pabora o teme
"Koopaunats! u rpadpuku. Oyaximm”

29 BripakeHue ¢ nepeMeHHBIMH. 3HAYCHHE
BBIPXEHUS C TEPEMEHHBIMHU

93 BripaxkeHue ¢ nepeMeHHbIMU. 3HaYeHHE

BBIPpAXKXCHUSA C IEPEMCHHBIMHA




HpCHCTaBJIeHI/Ie 3aBUCHUMOCTU MCIKIY

24 BEIMYMHAMU B BUI€ (HOPMYIIbI

25 Beruncnenus o hopmynam

26 YpaBHeHuUEe ¢ OJHON TEPEMEHHOM.
Kopens ypaBHeHUst

97 CaolicTBa ypaBHEHMI ¢ OTHON
MEPEMEHHOM

28 PaBHOCUIIBHOCTH YpaBHEHHIA

29 YpaBHEHHE KaK MaTeMaTu4ecKas MOJIENb
peanbHOi CUTyaluu

30 Yucno KopHEH TMHEHHOTO ypaBHEHUS

31 Perienue TeKCTOBBIX 3a/a4 C TOMOIIBIO
JIMHEWHBIX YpaBHEHUN

39 JIuHenHoe ypaBHEHHE, COJIEpHKAIIEE 3HAK
MOJTYJIS
KonrtponbHas paboTta o remam

33 "BrIpakeHus1 ¢ mepeMeHHbIMU ",
"JIuneiiHble ypaBHEHUS"

34 CreneHb ¢ HaTypaJlbHBIM IOKa3aTeleM

35 CBolicTBa CTENEHU C HATYPAIbHBIM
rokaszaresem

36 CBoiicTBa cTENeHH ¢ HaTypalbHbIM
rokazareseM

37 3anuce yucna B 1eCATHUHON
MO3UIIMOHHOM CUCTEME CUMCIICHUS

38 Opnownenbl. OJHOWIEH CTaHAAPTHOTO

Bruga. CreneHp OqHOWIEHA




MHorowieHsl. MHOrO4wieH CTaHJapTHOIO

39 1
Buja. CTeneHb MHOIOWIEHA
40 CroXCHHE U BRIUNTAHHE MHOTOUYJICHOB 1
41 CrokeHne U BRIYMTAaHHE MHOTOYJICHOB 1
42 VYMHOKEHHUE U ICIICHUE MHOIOWICHOB 1
43 VYMHOXKEHME U IeJIEHUE MHOTOWIEHOB 1
44 VYMHOXKEHHE U JCIICHHE MHOTOYJICHOB 1
45 [IpeobOpaszoBaHme EIOTO BRIPAKCHHS B 1
MHOT'OYJIEH
46 [IpeoOpa3oBaHme IEIOTO BHIPAKCHHS B 1
MHOT'OYJIEH
47 Kopuu MHOrOousI€Ha 1
48 Kopuu MHOTOUWICHA
ToxnaectBo. ToxxaeCTBEHHBIC
49 peoOpa3OBaHUs ANreOpandecKux 1
BBIPA)KCHU I
ToxnecTBo. ToxxIeCTBEHHBIE
50 peoOpa3oBaHUs ANreOpanIecKux 1
BBIPA)KCHU I
ToxnecTBo. ToxkIeCTBEHHbBIE
51 npeoOpa3oBaHus anredpandeckux 1
BBIPAKEHUI
ToxnectBo. ToXXIEeCTBEHHBIE
52 npeoOpa3oBaHus anredpandecKux 1
BBIPAKCHUIN
53 Jloka3aTenbCTBO TOXKIECTB
54 KonrtponsHas pabora no remam "CreneHb 1




C HaTypaJbHBIM MOKa3aresaem",
"MHorouIeHbI"

KBanpaT cymMBl 1 KBaJipaT pa3HOCTH

> JIBYX BBIpa)KCHUI

56 KBagpat cyMMbl HECKOJIBKMX BBIpayKEHHUH

57 Ky6 cymMBI 1 Ky0 pa3zHOCTH ABYX
BBIPAKCHUIN

58 Pa3zHOCTb KBaJpaTOB JBYX BBIPAXKEHUN

59 [IpousBeneHne pa3HOCTH M CyMMBI IBYX
BBIPAYKEHU I

60 CymMa 1 pa3HOCTh KyOOB JIBYX
BBIPAKCHUI
IIpousBeneHne pa3HOCTH CyMMBI ABYX

61 BBIpQXXEHUI, CyMMa U Pa3HOCTh KyOOB
JIBYX BBIpa)KCHUHN
PaznoxeHne MHOTO4JIeHa Ha MHOKUTEIH.

62 BriHecenue o011ero MHOKHUTENS 3a
CKOOKH

63 Mertox rpynmupoBKH

64 KontponbHas padora no teme "Popmyibl
COKPAaILICHHOI'O0 YMHOXECHHUS"

65 JemumocTh nenbix uncel. CBoMcTBa
JeTUMOCTH

66 [Ipocteie u cocTaBHBIE uyncia. YETHBIE U
HEUYETHBIC YUCIIa
[Tpu3naku genumoctu Ha 2, 4, 8, 5, 3, 6,

67
9,10, 11

68 [Tpu3HaKH JETUMOCTH CYMMBI U




MMPOU3BCACHUS LCIIbIX YHUCCI ITPU
PEIICHUHU 3aJa4

69 B3aumMHo mpocTbie yncna

70 AnroputMm EBxinna. Jlenenue ¢ octaTkom 1

71 CpaBHEHUS IETBIX YUCET 110 MOAYIIO 1
HATYpaJIbHOT'O YUCIIa

72 Jluneiinas GyHknus, e€ cCBOMCTBa 1

73 Jluneiinas QyHKIus, e€ CBOHCTBA 1

74 I'paduk nuneitHON QyHKIIUU 1

75 I'padux nmuHeHOHN QyHKIIH 1

76 I'paduk nuneitHON QyHKIIUU 1

77 I'padux pyHknmm y = | X | 1

78 I'paduk pyHkIum y = | X | 1

79 I'paduk pynkuun y = | X | 1

80 Kycouno-3ananusie QyHKINU 1

81 KycouHo-3aanHble QyHKIUU 1

82 KonTponbHas padora no temam 1
"Nenumocts", "JIuneinast pynkuns"

83 VYpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU

84 VYpaBHeHHE ¢ IBYMsI TIEpEMEHHBIMHU

85 I'paduk TMHEHHOTO ypaBHEHUS C ABYMS 1
MIepEMEHHBIMH

86 I'padux TMHEHHOTO ypaBHEHUS C ABYMS 1
NIEPEMEHHBIMU

87 CucreMbl TMHEHHBIX YpaBHEHUH C ABYMS 1
MIepEMEHHBIMH

88 CucreMpl TMHENHBIX YPaBHEHUH C IBYMS 1




MEPpCMECHHBIMU

89

90

91

I'paduueckuii MeTO peIICHUS] CUCTEMBI
JIMHEWHBIX YPABHEHUN C ABYMs
[IEpEMEHHBIMU

Pemienue cuctem JIMHEHHBIX YPAaBHEHUM C
JBYMsI IEPEMEHHBIMU METOJIOM
MOJICTAHOBKU ¥ METOJIOM CJIOKECHHUS

Pemienue cuctem JIMHEHHBIX YPAaBHEHUM C
JBYMsI IEPEMEHHBIMU METOJIOM
MOJICTAHOBKU ¥ METOJIOM CJIOKECHHUS

92

Pemenne cucreM TMHEHHBIX YpaBHEHUH C
JBYMS IEPEMEHHBIMU METOJIOM
IIOJICTAHOBKU ¥ METOAOM CJIOKECHHUS

93

94

95

Cucrema 1ByX JUHEHHBIX YpaBHEHUI ¢
JBYMS IEPEMEHHBIMHU KaK MOJIEIb
peanbHON CUTyalluH

KonTtponbHas padora o teme "Cucrembl
JIMHENHBIX YpaBHEHHUN"

[ToBTOpeHue u 06061eHue. Bripaxkenus
C IIEpEMEHHBIMU

96

97

98

[ToBTOpenue u 06o61eHue. CTenexs ¢
HaTypaJIbHBIM II0KA3aTeIeM

[ToBTOpenue u 0606menue. OTHOUICHBI
¥ MHOTOUJIeHBI. TOXK/IeCTBEHHBIE
npeoOpa3oBaHus areOpandecKux
BBIPAKCHU I

IToBTrOopenue u o6o0eHue. PopMyIIbl
COKpAIEHHOT'O YMHOKEHUS




[ToBTropenue u o6o0menue. Koopannatst

%9 U rpaduky. L

100 [ToBTOpenue u 0600menue. Jluneitnas 1
¢byHKIUs U €€ CBOHCTBA

101 Hrorosas koHTpoabHas paboTa 1
[ToBTropenue u o6o0mmenue. Pemenue

102 CUCTEM JIMHENHBIX YPaBHEHUH C ABYMS 1
MIEPEMEHHBIMH

OBUIEE KOJIMYECTBO YACOB I1O 102

[NPOTPAMME




8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne /i Tema ypoxka Kontpoabnsie IlpakTuueckue Aara tupposkie
Bcero u3y4eHusi  oOpa3oBaTeJbHbBIC
padoThI padoTshI pecypes:
YucnoBble HEPABEHCTBA
CBolicTBa YUCIOBBIX HEPABEHCTB
Jloka3aTesbCTBO HEPABEHCTB
4 HepasenctBo ¢ nepemenHoii. Ctporue u 1
HECTPOTHE HEPABEHCTBA
CrnoxeHue 1 yMHOKEHHUE YHCIOBbIX
5 HepaBeHCTB. OlIEHUBAaHUE 3HAUCHUS 1
BBIPAKEHUS
[lonsTHE O pelIeHUH HEPABEHCTBA C
6 OJIHOM NepeMEeHHON. MHOXeCTBO 1
pelIeHn HEPABEHCTBA
7 PaBHOCHIIbHBIE HEPABEHCTBA. 1
HepaseHnctBo-ciencreue
8 YucaoBbie TPOMEKYTKH 1
9 JInHeliHOE HEPABEHCTBO C OJHOMI 1
IIEPEMEHHON U MHOXECTBO €T0 PELICHUN
10 Pemrenne nuHENHBIX HEPABEHCTB C OJHOU 1
MEPEMEHHOM
11 Penrenne nuHENHBIX HEPABEHCTB C OJHOU 1
MepeMEHHOMN
12 CucreMbl TMHENHBIX HEPABEHCTB C OAHOMN 1

IIEpPEMEHHOM




CucreMbl TMHENHBIX HEPABEHCTB C OJHOMN

13 .
IIepEMEHHOMN
Pemrenue TeKCTOBBIX 3aJa4 C TOMOIIBIO

14 JIMHEWHBIX HEPABEHCTB C OJJHOMI
MEPEMEHHOM

15 KontponbHas pabora no teme
"HepaBencrna"

16 KBanparusie kKopHU

17 Apudmerndecknii KBaapaTHBII KOPEHb U
€ro CBOMCTBA

18 [ToHATHE UPPALIMOHAIIBHOTO YHCIIA.
JlelicTBUS ¢ HppalMOHAIHBIMU YHCIIaMU

19 CaoiicTBa A€HCTBUI C UppallMOHAIbHBIMU
YHCIaMU

20 CaoiicTBa AelCTBUI C UppallMOHAIbHBIMU
qHCIaMA

21 CpaBHeHUE UPPALMOHAIBHBIX YHCEell

22 CpaBHeHHUe UppallMOHAIbHBIX YHCEN
MHOXecTBO JIeHICTBUTENBHBIX YHCEIL.

23 IIpencraBieHus 0 pacIMPEHUAX
YHCIIOBBIX MHOXECTB
JlonmycTUMBble 3HAYSHHsI IEPEMEHHBIX B

24 BBIPXKEHUSX, COACPKALIUX
apupMeTHYECKUe KBaIpaTHbIE KOPHU
JlonmycTHMBIe 3HAYSHHS IEPEMEHHBIX B

25 BBIPAKEHUSX, COJIEPKAITIX
apu(pMeTHYeCKUe KBaIpaTHbIe KOPHU

26 ToxnaecTBeHHbIE TpeoOpa3zoBaHUs




BBIPAYKEHH, COJIEPKAILUX
apudMeTHYECKHE KBapaTHbIC KOPHU

ToxnecTBeHHbIE TPeoOpa3zoBaHUs

27 BBIPXKECHUH, COJEPIKALIUX
apu(pMeTHYECKIe KBaIpaTHbIE KOPHU

28 KontponbHas pabora no teme
"KBanpartHbliif KOpeHb"

29 KBagparnoe ypaBHeHHE
@opMyita KOpHEH KBaJPATHOIO

30 ypaBHeHHS. KOTM4ecTBO IeHCTBUTEIBHBIX
KOpHEH KBaJpaTHOTO YpaBHEHUS
dopmysa KOpHEN KBaJpaTHOTO

31 ypaBHeHus. KonnuecTBo JeiCTBUTENbHBIX
KOpHEH KBaJpaTHOTO YpaBHEHUS

32 Teopema Buera

33 Teopema Buera
VYpaBHEHMSI, CBOAMMBIE K IMHEWHBIM

34 YPaBHEHUSM WM K KBaJPaTHBIM
YPaBHEHUSAM

35 KBagparHoe ypaBHEeHHE C mapaMeTpom

36 Pemrenne kBagpaTHBIX YPaBHEHUH C
rapameTpamu

37 Pemrenne kBagpaTHBIX YpPaBHEHUM C
napameTpamu

38 Pemrenne kBagpaTHBIX YpaBHEHHH,
coJiepKallux 3HaK MOAYJIS

39 Pemrenne kBagpaTHBIX YpaBHEHUH,

coJiepKaIIux 3HaK MOIYJIS




YpaBHeHHe KakK MaTéMaTH4CCKasa MOJCIIb

40 pealibHOM cUTyaluu

41 KonTponbHas pabota mo teme
"KBanpaTHbsle ypaBHeHuUs"

42 PanmonansHbIe BhIpaKeHUS

43 ToxnecTBeHHBIE TpeoOpa3zoBaHUs
paIMOHATBLHBIX BRIPAKCHUN

44 ToxnaecTBeHHbIE TPpe0Opa3zoBaHUs
paIMOHATBFHBIX BRIPAKCHUN

45 ToxnaecTBeHHbIE TPpeoOpa3zoBaHUs
paIMOHATIBbHBIX BRIPAKEHUN
Anrebpandeckas a1po0b. JlomycTumelie

46 3HAa4YEHUs IEPEMEHHBIX B IPOOHO-
paIMOHATIBHBIX BBIPAKCHUSIX
Anrebpandeckas q1po0b. JlomycTumelie

47 3HAYEHUS IEPEMEHHBIX B ApOOHO-
paIMOHATIFHBIX BBIPAKECHUSIX

48 OcHOBHOE CBOHCTBO anredpanyeckon
napobu

49 CrnoxeHue ¥ BRIUUTAHUE alITreOpandecKux
npo0eit

50 CrnoxeHue ¥ BRIUUTAHUE alTreOpandecKux
npobei

51 YMHOKEHUE U JIeTICHHE alreOpandecKux
npo0eit

59 YMHOXEHUE U ICTICHUE alreOpandecKux
npoOeit

53 BosBenenue anredpandeckoii 1podu B




CTCIICHDb

Kontponbnas padota nmo teme "J[pobHo-

>4 alMOHAJIbHBIC BbIpOXKEHUS"
P P
55 JpoGHO-palnnoHanbHbIC YpaBHEHUS
Pemenue 1poOHO-paimOHaTBHBIX
56 YPaBHEHUH, CBOSIIMXCS K JIMHEUHBIM
YpaBHEHUSM
Pemenne npoOGHO-paliioHaNbHBIX
57 ABHEHHH, CBOJIAIIMXCS K KBAJPATHBIM
b
YpaBHEHUSIM
Pemenne npoOHO-paliioHaNTbHBIX
58 ABHEHUH, CBOJSIINXCS K KBaIpaTHBIM
b
ypaBHEHUSAM
Pemenue npoOHO-paliioHaNbHbBIX
59 ypaBHEHUH, CBOJIALINXCSA K KBAAPATHBIM
YpaBHEHUSIM
60 Pemenue npoOGHO-paninoHaIbHBIX
YpPaBHEHU METOJIOM 3aMEHbI TIEPEMEHHOMN
61 Pemenne npoOHO-paiioHaNbHBIX
YPaBHEHUI METOJIOM 3aMEHbI IEPEMEHHON
62 Pemenne npoOHO-paiioHANbHBIX
ypaBHEHUN METOJ0M 3aMEHBI IEPEMEHHON
63 Pemenne TeKCTOBBIX 3a/1a4 C TOMOIIIBIO
IpOOHO-pallMOHANILHBIX YpaBHEHUN
64 Perrenne TeKCTOBBIX 33/1a4 C TOMOIIbIO
IpOOHO-pallMOHANILHBIX YpaBHEHUN
65 Perrenne TeKCTOBBIX 33/1a4 C MOMOIIbIO

JIpoOHO-pallMOHATIBHBIX YPAaBHEHUH




Pemenne TeKCTOBBIX 3aaa4 ¢ IOMOIIBIO

66 . 1
IpOOHO-pallMOHANILHBIX YpaBHEHUN
67 I'paduueckas uHTEpIIpETANS YPaBHEHHHA 1
C IByMS IEpEMEHHBIMH
68 Kontponbnas padota o teme "J[pobHO- 1
palMoOHaIbHBIC YpaBHEHUA"
69 OO6nacTh onpeneneHus] © MHOXKECTBO 1
3HAYCHHUH PYHKITUN
70 CriocoOb1 3aanust pyHKIHIA
71 I'paduk pynkumm
Urenue cBOWCTB pyHKIINHU 110 €€ TpaduKy.
72 [Tpumeps! rpadukoB GyHKINH, 1
OTPaXKAMOIIUX PeaTbHBIC TIPOIECCHI
OYHKIHMH, OMUCHIBAIOLINE MPAMYIO U
73 00paTHYIO IPOMOPIIUOHAILHEIC 1
3aBUCHUMOCTH, UX TpaduKu
74 OyHKUA Y = X2 U e€ cBOICTBa 1
75 Oyukuus Y = X3 u e€ cBoiicTBa 1
76 OyHKIMs Y =K/X U €€ CBOICTBa 1
77 OyHKIMS Y =K/X U €€ CBOICTBa 1
78 @yHKIUA Y =VX U €€ CBOMCTBA 1
79 KonrtponsHas pabora o teme "dyHkumn" 1
80 CreneHsb C 11eJIbIM TTOKa3aTeneM 1
81 CBolicTBa CTETIEHH C IIeJIBIM MTOKa3aTeaeM 1
82 CBoiicTBa CTENEHU C LIEJIBIM MTOKa3aTelleM 1
83 [Ipeobpa3oBaHue BbIpaXKEeHUH, 1

COoACpIKAINX CTCIICHU C LCIIbIM




IIOKa3aTcjiIcM

[IpeobOpazoBanue BhIpaXKEHUH,

84 COJIEpIKaINX CTETICHH C EJIBIM
MOoKa3areieM

85 CraHmapTHBIN BU YKCIa

86 JlecTBUs ¢ ynciaMu, 3alIMCaHHBIMU B
CTaHJapTHOM BHUJIC

87 JlelicTBUS ¢ YMCIaMHU, 3aITUCAHHBIMU B
CTaHJapTHOM BHUJIC
Pa3zMepbl 00bEKTOB OKPYKAIOIIETO MUPA,

88 JUTUTEIILHOCTH TPOLIECCOB B OKPYIKAIOIIEM
MUpE
Pa3mMepbl 00bEKTOB OKPYXKAOIIETO MUPA,

89 JUTATEITHFHOCTH TIPOIIECCOB B OKPYKAIOIIEM
MUpE
Pa3Mepbl 00bEKTOB OKPYXKAIOIIETO MHPa,

90 JUTATEITLHOCTH TIPOIIECCOB B OKPYKAIOIIEM
MHUpE

91 Jlenenue ¢ ocTaTkoM

92 CpaBHEHHS IEJBIX YUCET 10 MOAYITIO
HATYPaJIbHOTO YUCIIA

93 CBoiicTBa CpaBHEHUH TI0 MOJTYITIO

04 OcTaTky CyMMBI U TIPOU3BEICHUSI 110
JTAHHOMY MOJIYJTIO
KonTponbHas padbora no remam

95 " W "

Crenenn", "JlenruMocCTh
96 IToBTropenue u o6o0menue. Pemenue

JINHEHBIX HEPABEHCTB C OJTHOM




MEPEMEHHOMN U CUCTEM JIMHEWHBIX
HEPABEHCTB C OJTHOM NMEPEMEHHON

97

[ToBTropenue u o6o0menue. Pemenue
JMHENHBIX HEPABEHCTB C OAHOMN
MEPEMEHHOM U CUCTEM JIMHEWHBIX
HEPABEHCTB C OJAHOU IIEpEMEHHOMN

98

99

100

[ToBTOpEeHME M 00OOIICHNE.
ToxnecTBeHHBIE TpeoOpa3oBaHUs
BBIPAYKEHHI, COJIEPIKAILNX
apudmeTHUecKre KBaIpaTHBIE KOPHU
[ToBTOpenue u o6odmeHue. Pemenue
KBaJIpaTHBIX YpaBHEeHUIA. Perenue
TEKCTOBBIX 33]1a4 C TTIOMOIIbIO KBaIPATHBIX
YpaBHEHUU

[ToBTOpenue u o6odmeHue. Pemenue
3a/1a4 U3 peanbHON KU3HH

101

Wrorosas koHTpoJsibHas paboTa

102

IToBTropenue u o6o0mmenue. Pemenue
3a7a4 U3 peajgbHOU KU3HU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Nen/m  Tema ypoka Kontpoabubie IlpakTnueckue Aara unpposbie
Bcero u3yueHHusi oOpa3oBaTe/bHbIE
padoThI padoTshI pecypen
Oynkius. CroicTBa QYHKINNA: HYITH
(GyHKLINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
1 (GyHKINH, TPOMEKYTKH BO3PACTAHUS 1
yObIBaHus (HYHKIMH, YETHBIC U HEYETHBIC
¢byHKIMM, HaMOOJIbIIIEe U HANMEHbBIIIEEe
3Ha4YeHUs1 QYHKIUU
5 [Toctpoenue rpadukoB GyHKUIUN C 1
MOMOIIIBIO TTPe0Opa3oBaHUit
3 KBanpatubiii TpéxuwieH. Kopuu 1
KBaJIpaTHOIO TPEXUJIEeHA
4 Paznoxenne kBaJpaTHOTO TpEXUIIEHA HA 1
JTMHEWHBIE MHOXHUTEIH
5 PaznoxeHue KBaJpaTHOrO TpEXUWIeHa Ha 1
JTMHEWHBIE MHOXHUTEIH
6 KBagparuunas ¢pyHKuus 1 €€ CBOHCTBA 1
7 [TapaGosa, KOOpAMHATHI BEPIIMHBI 1
napaboIIbl, 0Ch CHMMETPHUH 1apadoIbl
3 [TocTpoenue rpaduka KBaApaTUYHON 1
byHKIIUU
9 IToctpoenue rpadurka KBaaApaTHIHON 1
byHKIIUN
10 [Tonoxxenue rpaduka KBaApaTUIHOMN 1




(GyHKINMU B 3aBUCIMOCTH OT €€
ko3 purmeHToB

Hcnons3oBanue CBOMCTB KBaIpaTUYHOU

1 (GyHKIMU 1715 pelIeHus 3a1a4

12 Hcnonp30BaHne CBOMCTB KBaAPaTUYHON
(GyHKLIMU 1715 pelleHus 3a1a4

13 Crenennblie (yHKIIMU C HATYpaTbHBIMHU
[OKa3aTessIMH, UX rpaMKH U CBOWCTBA

14 Crenennblie (YHKIMU C HATYpPaTbHBIMU
MOKa3aTeIsIMH, UX TpapyKH U CBOWCTBA

15 Crenennble (yHKIMU C HATYpaJIbHBIMU
MoKa3aTessIMU, UX rpaMKU U CBOKWCTBA

16 Ipadukn Gyskmmit: y=Vx , y=3x , y=|
x|

17 |Fpa¢)141<14 dyskmmit: y =Vx , y=Vx , y =] x

18 KonTtponsHas padora o teme "®yHkuun"
[TonsiTHe o pereHnH HEpaBeHCTBA C OJIHOM

19 nepeMeHHOH. MHOYKECTBO peleHuit
HEpaBEHCTBA

20 KBanpaTHble HEpaBEHCTBA C OJJHOU
MepPEMEHHOMN

91 Perienue HepaBeHCTB rpapUUECKUM
METOZIOM M METOZIOM UHTEPBAJIOB

22 HepaBeHctBa, comepikaiiye 3HaK MOTYIIs

23 HepaBeHncTBa, cofepxaniue 3HaK MOAYJIs

24 CucreMbl HEpaBEHCTB C OJHOM MepeMeHHOM




Pemenne TeKCTOBBIX 3aaa4 ¢ IIOMOIIBIO

25 HEpPaBEHCTB, CUCTEM HEPaBEHCTB
HepaBeHCTBO ¢ 1ByMsl IEPEMEHHBIMU.

26 Pemienue HepaBeHCTBA C IBYMS
[IEpEMEHHBIMU

97 I'paduaeckuii MeToa peIeHUs: CUCTEM
HEpPaBEHCTB C IBYMs [IEpEMEHHBIMU

98 CucTteMbl HEpaBEHCTB C JIBYMs
NEePEMEHHBIMU

29 KonTponbhas padota no teme
"KBanparHble HepaBeHCTBA"

30 bukBaapaTHbie ypaBHEHUS
[IpuMepsl IpUMEHEHHU METOI0B

31 PaBHOCHUJIbHBIX TPE0Opa30BaHUM, 3aMEHBI
IEepEMEHHOMH, rpa)u4eckoro MeTo1a npu
peleHnn ypaBHeHui 3-i u 4-i creneHen
[IpuMepsl IpUMEHEHH METOI0B

39 PaBHOCUJIBHBIX IIPe0Opa30BaHuil, 3aMEHbI
MIEPEMEHHOM, rpaguuecKkoro MeToa npu
peleHnn ypaBHeHui 3-i u 4-i1 creneHen

33 Pemenue npoOGHO-paninoHaIbHBIX
YPaBHEHUW U HEPABEHCTB

34 Pemenue 1po6HO-paliMoOHaTbHBIX
YPaBHEHUI U HEPABEHCTB

35 Pemenne npoOGHO-paliiOHaNbHBIX
YPaBHEHUI U HEPABEHCTB

36 Pemenue cuctem ypaBHEHHI ¢ JByMs

MNEPEMEHHBIMU




37

Pewenne cucreM ypaBHEHUN ¢ ABYMsI
[IEPEMEHHBIMU

38

39

40

Pemenne npocrenimmx cucrteM
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

Pemenue npocrelmux cucrem
HEJIMHEHHBIX YPaBHEHUH C IBYMSI
MepeMEHHBIMU

Pemenue npocreimx cucrem
HEJIMHENUHBIX YPABHEHUH C ABYMS
NIEPEMEHHBIMU

41

I'padmyeckuii METO peIICHHS CUCTEMBI
HEJIMHENHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

42

Cucrema 1ByX HEJIMHEMHBIX YpaBHEHUN C
JBYMS IIEPEMEHHBIMU KaK MOJIEIIb
peanbHON CUTyalluH

43

44

45

Cucrema 1ByX HEJTMHEWHBIX YPaBHEHUH C
ABYMA IEPEMCHHBIMHA KaK MOJICJ/Ib
peanbHON CUTyalluH

Cucrema 1ByX HEJTMHEWHBIX YPaBHEHUH C
JBYMS IIEPEMEHHBIMU KaK MOJIEb
peanbHON CUTYallun

Cucrema HETMHENHBIX YPaBHEHHH €
rapaMeTpoM

46

47

Cucrema HEIMHEVHBIX YPABHEHHM C
apaMeTpoM

IIpocreiiimme HEpaBeHCTBA € ABYMs




NEPECMCHHBIMU U UX CUCTCMbI

KontposbHas padota mo teme "YpaBHEHHS,

48 HEPAaBEHCTBA U UX CUCTEMBI"
[ToHsTHE YUCIIOBOM MOCIIEOBATEILHOCTH.

49 Koneunblie 1 GeckoHeuHbIE
MOCJIeI0BATEIHLHOCTH
OrpaHudeHHas 10CIeA0BATEIbHOCTb.

50 MonoTOHHO BO3pacTatomas (yObIBaro1Iasi)
MOCIIeI0BATEILHOCTD
Crioco0bl 3a/1aHus IOCTIE10BATEILHOCTH

51 OIUCATEIbHBIN, TAOJUYHBIHN, C TTOMOIILIO
(bopMyIIBI N-TO YiIeHa, PeKypPEHTHBIN

59 ApudmeTrrueckas U reoMeTpudecKas
IIPOrpeccuu

53 CaoiicTBa 4ieHOB apupMETHIECKON U
T€OMETPUYECKON ITPOrPECCUIt

54 ®opmyIbl N-ro wieHa apuPpMeTHIecKoi 1
r€OMETPUYECKON ITPOTPECCUI

55 dopmybl N-To YieHa apuPMETHIECKON U
r€OMETPUYECKON ITPOTPECCUI

56 @dopmybl N-To YieHa apuPMEeTHIECKON U
T€OMETPUYECKON ITPOrPECCUIt
DopMyITBl CYMMBI TIEPBBIX N YJICHOB

57 apu(METHIECKON U TEOMETPUIECKOM
Iporpeccuit

58 3aaun Ha MIPOLIEHTHI, OAHKOBCKUE BKJIA/IbI
Y KPEIUTHI

59 3aiaun Ha MPOLIEHTHI, OAHKOBCKUE BKJIAIbI




U KPEAUTHI

3ajaun Ha IPOIICHTHI, OAHKOBCKHUE BKJIA B

60
U KPEJIUThI

61 3agaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA/IbI
U KPEIUThI

62 3a1aun Ha IPOIIEHTHI, OAHKOBCKUE BKJI/IBI
U KPEJIUThI
IIpencraBneHue o CXOAUMOCTH

63 MOCJIeIOBATEIBHOCTH, O CYMMHPOBAHUN
0ECKOHEYHO yOBIBAIOIIECH reOMETPHUIECKOM
porpeccuu
IIpencraBnenue o CXOAUMOCTH

64 [10CJIeI0BATEIbHOCTH, O CYMMHUPOBAHUU
0ECKOHEYHO yOBIBAIOIIECH reOMETPHUIECKOM
porpeccuu

65 Meroa mareMaTH4eCKON MHAYKIIMU

66 MeTo MaTeMaTUYECKON HHTYKITUU

67 KonrtponsHas pabora o teme "Yucnossle
MOCJe10BaTeNbHOCTH U Mporpeccuu”

68 Kopens n-it crenenu. CoiicTBa KOpHS N-i
CTETeH!

69 Kopens n-it crenenu. CoiicTBa KOpHS N-i
CTETIeH!

70 CreneHb ¢ paliOHAJILHBIM TIOKa3aTeleM U
e€ CBOICTBA

71 CreneHb ¢ palioHAILHBIM TIOKa3aTeneM U
e€ CBOICTBA

72 CreneHsb ¢ pallMOHaJIbHBIM MTOKA3aTeNeM U




€€ CBOICTBa

73

74

75

ToxnaecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAKCHU, COAEPKAILUX KOPEHb N-I
CTENEHU

ToxnaecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAXKEHMI, COJIEpKALIMX KOPEHb N-ii
CTEIIEHU

ToxnaecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAXKEHU, COJIEpKALIMX KOPEHb N-i
CTEIIEHU

76

KonTponbhas padora no teme "CreneHs ¢
panoHaIBHBIM MOKa3aTenem"

77

78

79

[ToBTOpenue u o6o0menue. Yucna u
BBIYHCIICHUS (3aIHCh, CPABHCHHE, JICUCTBUS
C ICHCTBUTEIPHBIMU YHCIIAMH, YUCIIOBAS
npsimast)

[ToBTOpenue u 0606menue. Yucna u
BBIYHCIICHHS (TTPOLIEHTHI, OTHOIICHHUS,
MIPOIIOPLINHN)

[ToBTOpenue u 0606menue. Yucna u
BBIYHCTICHUS (pEIleHre 3a7a9 U3 peabHOM
KU3HU)

80

[ToBTOpenue u 06061menue. Yucna u
BBIUUCIICHUS (peLIeHre 3a1a4 U3 peabHON
KHU3HHU)

81

[ToBTOpenue u 0606menue. Ynucna u
BBIUHCIICHUS (OKpYTJIEHUE, TPUOIINKEHHE,
OIICHKA)




82

[ToBTOpenue u 0606menHue. TekcToBbIie
3ajauu (pereHne TEKCTOBBIX 3a1a4
apu(METUYECKUM H aJIreOpandecKum
crocobamu)

83

[ToBTOpenue u 0606menHue. TekcToBbie
3a/aun (pereHne TeKCTOBBIX 3314
apu(METUYECKUM H aJIreOpandecKuM
crocobamu)

84

[ToBTOpenue u 06001meHue. TekcToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3a/1a
apuMeTHIECKUM U alreOpandecKuM
crocobamu)

85

[ToBTOpenue u 0600meHue. TekcToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3a1au
apuMeTHIECKUM U alreOpandecKuM
crocobamm)

86

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue anredOpanvdecKux
BBIpOXEHUH, COJIEPIKAIINX CTETICHD C
L[EJIbIM TIOKAa3aTeJIeM)

87

[ToBTOpEeHue u 06001IEeHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBanue anredpanvaecKux
BBIpOXEHUH, COJIEPIKAIIUX CTETICHD C
L[EJIBIM TIOKa3aTeJIeM)

88

[ToBTOpeHue u 06obIIEeHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue anredpanvaecKux




BBIPAYKEHH, COJIEpKAILUX
apruMETHIECKUIA KBAIPATHBIA KOPEHB)

[ToBTOpenue u o0oOIIEHHE.
AnreOpanueckre BbIpaXeHUs
(mpeoOpa3oBaHue anreOpanIecKux
BBIPAYKEHH, COJIEPKAILUX
aprupMETHUECKUIA KBAIPATHBIA KOPEHB )

[ToBTOpenue u o0oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(npeoOpa3oBaHue LETBIX U IPOOHO-
palOHaIbHBIX BBIPAXKEHU )

[ToBTOpEeHME M 00OOIICHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeoOpa3oBaHue LETBIX U IPOOHO-
panMoOHaIBHBIX BBIPAKECHUH )

[ToBTOpenue u o6o0IIEHHE.
AnreOpanueckue BBIpaKESHUS
(mpeoOpa3oBaHue LETBIX U IPOOHO-
palOHaIbHBIX BBIPAXKEHUN )

[ToBTOpeHUe u 06001IeHNE.
AnreOpanueckue BIpaXeHuUs (Pa3oKeHUe
MHOTOYWICHA Ha MHOYKHTEIH, B TOM YHUCIIE C
UCII0JIb30BaHUEM (POPMYJT COKPALLIEHHOTO
YMHOKEHUS)

[ToBTOpeHUe u 06001ICHNE.
AnreOpandecKie BRIpaKeHHUs (pa3lioKeHne
MHOTO4YICHA HA MHOYKHTEIH, B TOM YHUCIIE C
UCIIOJIb30BaHUEM (HOPMYJT COKPALLIEHHOTO
YMHOKEHUS)




95

96

[ToBTOpenue u o0oOIIEHHE.

Anrebpanyeckue BeIpakeHUs! (pa3ioxKeHHe
MHOTOYJIEHa Ha MHOKUTEJH, B TOM YHUCIIE C

UCIOJIb30BaHUEM (POPMYIT COKpAIIEHHOTO
YMHOXKCHHS)

[ToBTOpenue u o0oOIICHHE.
AnreOpanyeckue BEIpaKCHUS
(MozeTMpoBaHME C MOMOIIBIO (hopMyiT
peabHBIX MPOIECCOB U SBJICHUN)

97

@yHKIMH (IOCTPOEHUE, CBONCTBA
M3YYEHHBIX (DYHKITHIA)

98

99

100

[ToBTOpenue u 0606meHue. OyHKIUU
(moctpoeHue, CBOMCTBA U3YUCHHBIX
yHKLHiH)

[ToBTOpenue u 0606meHue. OyHKIUU
(rpacduyeckoe perieHue ypaBHEHUH U UX
CUCTEM)

IToBTOopenue u o6o0meHue. PyHKIUU

(rpacduyeckoe perieHue ypaBHEHUH U UX
CUCTEM)

101

102

WroroBas koHTpoJsibHAs paboTa

IToBTOopenue u o6o0mmeHue. PyHKIUU
(MozenMpoBaHue peallbHBIX MPOLIECCOB)

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







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

Anreb6pa 7 kinacc, (aBT. A.I'. Mepainsk, B.M. [1onskoB) cucteMbl « AITOpuT™M
ycnexay». 4-e uznanue, nepepaboTaHHOE.
Anrebpa 8 kiacc, (aBT. A.I'. Mepainsk, B.M. [TonsikoB) cucteMbl «ANropuT™M
ycnexa». 4-e u3nanue, nepepaboTaHHOE.
Anrebpa 9 kiacc, (aBT. A.I'. Mepainsk, B.M. ITonsikoB) cucteMbl «AIroputM

ycrnexay. 4-e u3aaHue, nepepadoTaHHoe.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






