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MNOACHUTEJBHASA 3AIINCKA

Anrebpa SBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA O0ECIEYMBACT U3YYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO ISt
NPOJOJDKEHUS 00pa3oBaHMsl M JUIsl TOBCEIHEBHOM JKM3HU. PaszButne y
OOy4arolmuxcs HAy4YHBIX TPEACTABICHUNH O TMPOUCXOKACHUH U CYIIHOCTH
anrebpandecknx aOCTpakIuii, crmocobe OTpakeHUS MaTeMaTH4YeCKOW HayKou
SBJICHMMA W TPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIM MATEMATUYECKOTO
MOJICIMPOBAaHUSI B HAYYHOM [IO3HAaHUM M B TMPAKTUKE CIOCOOCTBYET
(GhOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KaYECTB MBIIUICHUS, HEOOXOIUMBIX
JUISL  ajanTalid B COBPEMEHHOM mH¢poBoM oOmiecTBe. M3ydenne anreOps
o0ecrieunBaeT  pa3BUTHE yMEHHUS  HAOIIOAaTh, CpaBHUBATh, HAXOJIUThH
3aKOHOMEPHOCTH, TpeOyeT  KPUTHYHOCTHU MBILUICHHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATh CBOU JIEHCTBUS, BBIBOJABI, (HOPMYIUPOBAThH
yrBepxacHus. OcBoeHHE Kypca anreOpsl o0ecrnednBaeT pa3BUTHE JIOTHYECKOTO
MBIIUICHUST OOYYAIOMIMXCS: OHH HCIONB3YIOT NEAyKTHBHBIE W WHIYKTHBHBIC
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3alluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anreOpe NpeanoyiaraeT 3HAYUTENbHBIM O00BEM CaMOCTOSTENBHOM
JESATEIIBHOCTH  OOYYaroIIMXCsl, IOITOMY CAMOCTOSATEIBHOE pEIICHHE 3aJad
00yJaIOIUMHUCS SBISIETCS pealn3alnen AesITeTbHOCTHOTO MPUHITUIIA O0YUICHHUS.

B cTpykrype mnporpamMmsl y4eOHOro Kypca «AnreOpa» yriayOn€HHOro
U3YyYEHUS OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna W BBIUUCICHUSA», «Adredpanyeckue BbIpaXKEHUs», «YpaBHEHUA U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYSI C
IpYTMMH €r0o JHHHUSIMH. B Xome m3ydeHHs Kypca OOydarolmuMcsi MPUXOAUTCS
JIOTHYECKH pacCyAaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH sI3bIK. B cBsi3n
C 3TUM B MIporpammy yuyeOHOro Kypca «Anredpa» BKIIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTHYeCKOro
oOpa3oBaHUs UM  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOY4YarOIIMMHUCS  OCHOB
YHHMBEpPCAJIbHOIO MaTeMaTH4ecKoro s3bika. CoJep:KaTelNbHOM M CTPYKTYpHOMU
OCOOCHHOCTBIO y4eOHOro Kypca «AnredOpa» SBISETCS €ro HHTETPUPOBAHHBIN
XapakTep.

Conmepxxanne mnuHMA «YuWcna ¥ BBIYHCICHUS» CIYKHT OCHOBOW st
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOr0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX AJIsI IOBCEIHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOWIEro 0Opa3oBaHUs
CBSI3aHO C PAalMOHAIBHBIMH WM HMPPANMOHAIBHBIMU 4YHCIaMH, (OpMUpOBaHHEM



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

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOIO 0011I€T0
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMAaTUKH Kak s3bIKa JJis
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH, OINUCAHMUS TMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaum oO0yuyeHus anreOpe BXOIAT Takke JanbHeiIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAWMOTO, B YaCTHOCTH, MJif
OCBOEHHUS Kypca UHGOPMATUKHA, U OBJAJCHHE HABbIKAMU JEIYKTHUBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4aroIIMMUCS 3HAHUK O (PYHKLIMSIX KAaK BaKHEHIIeH MaTeMaThdecKol MOoJaeNnu
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJIMYECKOTO, TIpaMuecKkoro, BHOCUT BKJIaa B (PopMUpOBaHUE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

VYrinyOnéHHbIi KypcC anreopsl XapaKTepU3yeTCs U3Y4YECHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJIOB
pemieHuss 3amad. Ausrebpa SBISETCS S3BIKOM IS ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEHN, CIIY)KUT OCHOBOM MaTe€MaTH4eCKOro mojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTHYECKUX YMO3AKIIOUEHHH M MPHUHATHIE B anredpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBATh U JIOKA3bIBATh CYXACHUS, pa3BUBAIOT MATEMATUYECKYIO HHTYHUIHIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM M yyaT HX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO M3 BEAYLIMX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00yUYarOIIXCsl.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHUS U
HEpaBEHCTBA», « DYHKLIUM.

Ha uzyuenue yueOHoOro kypca «Anredpa» orBoautcs 408 vacoB: B 7 kiacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B HeAenwo), B 9
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucsia v BbIYMCIEHUS

Pannonansubeie uucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PallMOHAJIBbHBIMU yucaaMu. YucioBas npsiMasi, MOJIyJIb YHCIIA.

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

Pemenne TekcToOBBIX 3a7au apudmeTnueckuM crocoboMm. Pemienue 3amau u3
peanabHOM MPaKTUKU HA YacTH, HA IpoOU, HA MPOLEHTHI, TPUMEHEHUE OTHOIICHUM
U TPONOpUUH MpU pEelIeHUH 3a/ay, pelIeHHe 3ajad Ha JIBIKEHHE, padoTy,
MOKYIIKH, HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie u cocraBHble uucia. YErHble W Hedy€THblE uncna. [IpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku AEIMMOCTH CYMMBI H
IIPOU3BEIACHUS LEIBIX YHCEII IPU PEIICHUU 3a]1a4 C IPAKTHYECKUM COJIEP)KAHUEM.

HanGomnpiuit o01mumii 1enuTens 1 HauMeHblee o011ee KpaTHOE IBYX YHUCE.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. Apu(pMeTHUECKHUE ONepallui HaJl OCTaTKAMHU.

AaredpanvyecKue BbIPAKEHUSA

BreilpaxkeHne ¢ NEpPEeMEHHBIMUA. 3HAUYEHUE BBIPAKECHHUS C IEPEMEHHBIMM.
[IpencraBienne 3aBUCUMOCTH MEXAY BETUUMHAMU B BUJE (OPMYJIbL.

ToxnectBo. ToxaecTBEeHHbIE TPE0OPa30BAHMS ANreOpanueCKuX BbIPAKEHUM.
Jloka3aTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

Muorounensl. MHoOroujieH cTaHaapTHOro Bujaa. CTENneHb MHOTIOWICHA.
CrnoxxeHue, BbIYMTAHUE, YMHOXKEHHE U JeieHre MHorouieHoB. [IpeoOpa3oBanue
LIEJIOTO BBIPAXXEHNs B MHOTOUJIEH. KOpHM MHOTrO4IEHA.

@opMyJibl COKPAIIEHHOTO YMHOKEHHS: KBaAPaT CYMMbI U KBaJIpaT pa3HOCTU
JIBYX BBIpQKEHUH, KyO CyMMBI U KyO pa3sHOCTH JBYX BBIpaXEHHH, Pa3HOCTb
KBaJIpaTOB JIBYX BBIPD@KECHUI, NPOU3BEIACHUE PA3HOCTU U CYMMBI JIBYX
BBIPQKEHMI, CyMMa U pa3HOCTb KyOOB JIBYX BbIpaKEHUH.

PasnoxeHne MHOroulIeHa Ha MHOKUTENN. BbiHeceHne o01ero MHOKUTENS 3a
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHon. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OIHOW IIepeMEHHOW. PaBHOCWIBHOCTH ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTH4YeCKasi MOJEINb PEAIbHOW CUTYaIlNH.



JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7a4 C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['padyk TMHEHHOTO ypaBHEHUS C ABYMsI
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M MeETOAOM cioxeHus. CucremMa JAByX JIMHEHHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKIMHA

Koopaunara Touku Ha npssMou. YnciioBble IPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM TiockocTH. [lpumMepsl rpadukos, 3agaHHbIX GpopMynaMu. YteHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
omnpejenieHuss U o6nacTh 3HadyeHW ¢yHkiuu. CrocoObl 3amaHus (QYHKIUU.
I'paduk pynkunu. IloHaTHs MakcuMymMa U MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha MMPUMEPAxX PeaNbHBIX 3aBUCUMOCTEMN.

JIuneininas Qynkuus, e€ cpoictBa. ['padux nuHeitHOM (QyHkuuu. I['padux
¢dynkuu y = |X|. Kycouno-3a1anubie (GyHKIIHN.

8 KUIACC

Yucaa v BBIYMCICHUA

KBaapatHbie KOpHU. Apu(MeTHUECKUl KBaAPaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsiTne uppanMoHaIbHOrO uMcia. JleHCTBUA C HPpPALMOHATIBHBIMU YHUCIAMH.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY UYKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
qucel.

IIpencraBienuss O pacIIMPEHUSAX YUCIOBBIX MHOXKECTB. MHOXKecTBa
HAaTypaJbHBIX, LEIbIX, PALMOHAIBHBIX, JIEUCTBUTENBHBIX uHncel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

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

Pasmeppl 0OBEKTOB OKpYXAlOUIEr0 MHpa, JJIUTENBHOCTh IPOIECCOB B
OKpyaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AsredOpanvyecKue BbIPpAKEHUA

Anrebpandeckas apoOb. JlomycTuMble 3HAUYE€HUS TEPEMEHHBIX B JPOOHO-
palMOHAIBHBIX  BBIpaKeHUsIX. (OCHOBHOE CBOMCTBO anreOpandeckod apoOwu.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHUE U JCJICHHE alreOpandeckux JapoOei.
Brinenenwne menoit gactu anredOpandeckoit 1poomu.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUH.

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

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

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @DopMyrna KOpHEW KBaJpaTHOTO YpPAaBHEHWS.
KosmmuecTBO neNCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHeHMs. Teopema Buera.
VYpaBHeHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
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 HHTEpIIpeTaIis YPaBHEHHM ¢ IBYMs TIEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nepemennoi. CTporue u HecTporue HepaBeHcTBa. CloKeHne
M YMHOXECHHME YHUCJIOBBIX HEpaBeHCTB. OLICHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

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

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JVMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIUU

OO6usacTh onpeaeneHuss 1 MHOXKECTBO 3HaueHU (pyHkunu. CriocoObl 3a1aHus
¢bynkuumid. ['padux dynkunn. Utenue cBoiicTB pyHKumu 1o e€ rpaduky. [Ipumepsr
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEATbHBIE MPOIECCHI.

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

Oynxupn Y = kx, y = kx + b, y = k/x, y = X3, y = VX, y = |X| u ux cBoiicTBa.
Kycouno-3anannsie GpyHKINN.

9 KIIACC

Yuciaa v BLIYUCJICHUSA



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

AJireOpanyecKkue BbIpaKeHUs

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

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPAaTHOTO TPEXWICHA HA JIUHENHBIE MHOKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpartHsle ypaBHeHUs. [Ipumepsl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHui, 3aMEHBl TMEPEMEHHOH, IpaHUuecKoro MeToja MpU pPELICHUH
ypaBHEHU 3-ii U 4-11 CTENEeHE.

Pemenne qpoOHO-palilnOHAIbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHHH C ABYyMs IEPEMEHHBIMU. Penienue npocrenmux
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pEIICHUs] CUCTEMbl HEJIMHEHHBIX ypaBHEHHMU € JOByMsi nepeMeHHbIMH. Cucrema
JIBYX HEJIMHEWHBIX YPAaBHEHUM C JABYMS INEPEMEHHBIMU KaK MOJENb PEATBHOU
CUTYaIINH.

UucnoBele HepaBeHCTBA. PellleHne JTMHEMHBIX HEPaBEHCTB. J[[oka3aTesbcTBO
HEPABEHCTB.

KBanparHeie HepaBeHCTBA € OJHOM MEpeMEHHOW. PemieHne KBaapaTHBIX
HEPAaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpPBajoB. MeTon MHTEpBaJIOB
JUISl pallMOHAJIBHBIX HEpaBeHCTB. [IpocTeliue HepaBEeHCTBA ¢ TAPaMETPOM.

Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO C 1ByMs IepeMeHHbIMH. PellleHHe HepaBEeHCTBa C JBYMs
nepemMeHHbIMU. CHCTeMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJI PELIEHUS] CUCTEM HEPABEHCTB C JABYMsI [IEPEMEHHBIMU.

DyHKUIMHA

Oyuknusa.  CpoiictBa  (QyHKUMI:  Hyldd  (QYHKIUH,  [OPOMEXYTKH
3HAKOMIOCTOSIHCTBA (DYHKI[MU, TIPOMEKYTKM BO3pACTaHUsI M YObIBaHUS (PYHKIUHU,
YETHBIE U HEUETHBIE (PYHKIMHU, HAMOOIbIIIEE U HAUMEHbILIEE 3HAUCHUS (PYHKIUU.

KBagpatnunas ¢Qynkmaus wu e€ cBoicrtBa. Vcmonb3oBaHHEe CBOMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienus  3amad.  [loctpoenme  rpaduka
kBaapatnyHol ¢yHkumu. Ilonokenue rpaduka KBaapaTUUHOW (PYHKUUKA B
3aBHCHMOCTH OT & koo duirentoB. [padukn byHkiumii y =ax2, y = a(x — m)?u 'y
= a(x — m)? +n. [Toctpoerne rpaduxoB HYHKIHIT ¢ TOMOIIBIO PEOOPa30BAHHIL.

JpoGHo-nuueiinas Gyukmnus. MccnenoBanue QyHKIMIA.

®yHKus Y = X' ¢ HaTypaIbHBIM TIOKa3aTesteM N U eé rpaduk.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum



[Tonsitue uwcioBOM mocIenoBaTeNbHOCTH. KoOHeuHBIE W OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IMOCJEN0BATEIbHOCTb.  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(pMeTHYeCKOil U reomeTpuueckor mnporpeccuid. Gopmysbl CyMMBbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM mporpeccuil. 3aauu Ha MPOIEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBieHre O CXOAMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHPOBAaHHUH
OECKOHEYHO yObIBAIOIIECH reOMETPHUUECKON MPOTPECCHH.

Meron matematuueckon nHaykuuu. [Ipocreimme npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYHEBHOI'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 HMHTEpeca K TMPONUIOMY W HACTOSIIEMY POCCHUHCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJHEHUIO 00S13aHHOCTEN TpaXKIaHUHA U PEAIU3ALUU €r0
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYXACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM 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:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalMel B JEATETbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :



FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEPECAX CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIMIMOKY 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
1J100aJILHOTO XapaKTepa SKOJOTMYECKUX MPOOJIeM U MMyTEeH UX pPelIeHNs,;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
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,
MOHATHUSI, TUTIOTE3bI 00 00BEKTAaX U SABJICHUSX, B TOM YHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUs] W JeHUCTBHUSA, (OPMYJIHPOBATH M OICGHHBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMU
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBIIATH M XapPaKTEPU30BATh CYLICCTBCHHBIE MPU3HAKH MAaTEMATUYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (OpPMYyIUMPOBaTb U  MPeoOpa3OBBIBATH  CYKJICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, 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 apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEICHUSA, BbIOMpaTh HauOoJiee MOAXOASIMMUA ¢ y4ETOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh HCKOMOE M JlaHHO€, (OpMUPOBATh TUIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOT0 OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENLHO (POPMYJIMPOBATH OOOOIICHHS W BBIBOJBI MO PE3YJIbTaTaM
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W M30BITOYHOCTH HMHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeUIeHUs 3a1a4u;

BBIOWpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHUuss HWHPOpPMAMKM W WIUIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHuKaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE 1eHCTBUS



BOCIIPUHUMATH U (POPMYJIMPOBATH CYXKIACHHUS B COOTBETCTBHH C YCIOBUSIMH U
IEeIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
GbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAXKCHIS,;

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3amad
MIPE3EHTAIUN U OCOOEHHOCTEH ayIUTOPHUH;

MOHUMATh M MCIOJIH30BaTh MPEUMYINECTBA KOMAHJAHOW W MHAUBUIYTbHOU
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W UWHBIE); BBINOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaH[bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIaJa B OOMmUA pe3yiabTaT 10
KpUTEpHsiM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IPyHIIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEelIeHUs 3aJaud (WJId €ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs ¢ YYETOM HMEIOIIMXCA pPECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, 3MOIMOHAJIbHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUM 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTUKEHHS WM HEJTOCTHXKEHUS LIeTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXaTh AMOLUHM TPU U3yUYEHUH MaTeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oO0ydueHus B 7 kj1acce 0OyJarommics MOTYYUT CIASAYIONINE MPEIMETHBIC
pe3yJIbTaTHI:

Yucsia v BbIYMCIEHUS

PammmonansHbBIE UnCHa.

[lepexoauTh OT 0mHOM (HOPMBI 3aMKCH YUCEN K JAPYro (mpeoOpa3oBhIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYpPaJIbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
Yyucell, MHOXXECTBAa pallMOHAJIBHBIX 4YHCENT MpPH PEIICHUH 3a7ad, MPOBEICHUU
pacCcy X IeHUN U JOKa3aTEIbCTB.

[ToHumaTh U OOBACHATH CMBICI MO3UITMOHHOMN 3aMMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

BrinonHATh, coueras YCTHbIE U NMHUChbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHATBHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA YKCEI U MPaBUIIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BbINONHATH 1EMCTBUS CO CTETIEHSIMU C HATYpaJIbHBIMU [TOKA3aTEISIMHU.

HaxoauTh 3Ha4Y€HUs YUCIOBBIX BBIPAKEHUN, COAEpKAIIUX PallMOHAIbHBIC
Yyucia M CTENEHW C HaTypaJlbHBIM I[OKa3aTesieM, MPUMEHSITh pa3HOOOpas3HbIe
CIIOCOOBI ¥ TPUEMBI BBIUKCIICHUS, COCTABIIATh U OIEHUBATH YHCIIOBBIE BHIPAKCHHUS
MIPU PEIICHUHU PAKTUIECKUX 3a71a4 U 3a/1a4 U3 JIPYTUX YUEOHBIX MPEIMETOB.

OkpyryisiTh  4YMclia C 33JaHHOM TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKOM CHUTyallud, BBINOJHATh MPUKUIKY U OIEHKY pe3yjbTara
BBIYMCJIEHUW, OLIEHKY 3HAYEHUU YHCIIOBBIX BBIPAXKEHHM, B TOM YHUCJIE IMpHU
pELIEHNU MPAKTUYECKUX 3aady.

Pemate TekcTOBBIE 3amauu  apu(PMETHUECKHUM CIOCOOOM, HCIOJIb30BaTh
TaOJUIbI, CXEMBbI, YEpPTEeXH, JPyrue CpeACTBa NPEACTaBICHUS ITaHHBIX MpHU
pelieHun 3aaad.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPILHUOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pEe3yAbTaThl PEIICHUS 3a7a4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0ObEKTOB.



J1eIMMOCTb.

Jloka3pIBaTh U MPUMEHATH MPU PEILICHUU 3aJ1ay MIPU3HAKU JIEIUMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEIUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YHCEN.

PacknaapiBaTh HA MHOKUTENIN HATYpaJIbHbBIC YUCIIA.

CB0oOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aHMHO ITPOCTHIE YUCIIA.

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00Inee KpaTHOE
YUCeN U UCIIOJIB30BATh UX MPU PEUICHUH 3a/1a4, IPUMEHSATh alroputM EBkima.

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

AuredOpanveckue BbIPAKECHUS

BripaxxeHust ¢ nepeMeHHbIMU.

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIpQXCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

Hcnonb30oBaTh  MOHSATHE  TOXKAECTBA,  BBINOJHATH  TOXICCTBECHHBIC
npeo0pa3oBaHus BHIPAXKEHUH, TOKAa3bIBATh TOXKICCTBA.

MHoOrouneHsl.

Beimonuate  mpeoOpa3oBaHus — II€JOTO  BBIPAXEHHUS B MHOTOWICH
MIPUBEICHUEM MTOJAOOHBIX CJIAraeMbIX, PACKPhITUEM CKOOOK.

BoInonHTh efcTBUs (CI0KEHNE, BEIUUTAHUE, YMHOXKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYIIbI COKPAIIEHHOTO YMHOXKEHU (KBajpaT U
KyO CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHUCJIE JJIsl YIIPOIIECHUS BBIYUCICHUM.

OcCylmecTBIsATh PA3JIOKECHUE MHOTOWICHOB HAa MHOXMUTEINW C ITOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEr0o MHOXHUTEJNS, TPYNIUPOBKHU ClIaraeMblX, IPUMEHSS
bopMyIIbI COKPAIIEHHOTO YMHOXKEHUSI.

[IpuMeHsTh MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
M3 MAaTE€MAaTUKH, CMEXHBIX TPEAMETOB, U3 PEATHLHOMN MTPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJdbHBIMU IOKa3aTEISIMH IS
npeoOpa3oBaHUs BHIPAKCHUI.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpPaBUJIA
Mepexoia OT UCXOJITHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsiTh, sBIsieTCA
JIX YHCJIO KOPHEM YPABHEHUS.

[TogOupaTes mnpuMepsl Map 4YUCEN, SBISIONIMXCS PEIICHHEM JUHEHHOTO
YPaBHEHHUSI C ABYMsI IIEPEMEHHBIMU.



CTpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JIByMsI TIEPEMEHHBIMH, MOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHUS.

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

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

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTh Ha KOOPIAUHATHON NMPSIMON TOYKH, COOTBETCTBYIOIINE 33 JAHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMCHIBATh YACIOBBIE IPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKku JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C TMOMOMIbIO (YHKUHUA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM pabOTHI.

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

[lonumate rpaduyeckuil cnocod MpEeACTABICHHUS W aHAIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMAIINIO U3 TPapUKOB PEAsIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIH (DYHKIIMH, TMPOMEXYTKH 3HAKOMOCTOSHCTBA (DYHKLIHH,
MIPOMEKYTKHA BO3pacTaHusi U yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE MU HAaUMEHBILEE
3HauYeHUs (PYHKITHN).

Hcnonp3oBath rpaduku A1 UCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH, IIpU
pELIeHUH 3a7a4 U3 IPYTruX YUYEOHBIX IPEIMETOB U PEAIbHON KU3HHU.

K xonIiry o0ydueHus B 8 kj1acce 00yJarommiics MOTYYUT CIASTYIONINE MPESIMETHBIC
pE3YJIbTATHI:
Yucjaa 1 BLIYUCJIEHUA
HppaunonanpHble YnCIIA.
[ToHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CB00OOHO OIEepHUPOBATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, apU(PMETHUCCKUN
KBAJIpaTHbIM KOPEHb, UPPALMOHAIBHOE YHCIIO, HAXOAWUTh, OLICHUBATh KBAJPaTHbIE
KOpPHHU, HCTIOJIB3YSl pu HEOOXOINMOCTH KaJIbKYJIATOD, BBINIOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUHN, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh HadajabHBIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
qucel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIUYMCICHUH, U300paxaTh JIeWCTBUTEIIbHbBIE
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATHYHBIX
npobeit m creneneld yucna 10, 3anMchbIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOJIb30BAaHUEM Pa3HBbIX CUCTEM U3MEPEHUM.

J1emMMocCTb.

CBoOOIHO oOmepupoBaTh TMOHSATHEM OCTaTKa IO MOJYJIIO, TNPUMEHSThH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJUTh OCTATKM CYMMBI U IIPOU3BENCHUS 110
JQHHOMY MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoOHO-palinOHAbHBIE BHIPAKEHUSI.

Haxonute AOMyCTHUMBbIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

BemonuaTe npuBeneHue anredpandeckux Ipobeil K o01ieMy 3HaMeHaTelto,
CJI0’)KEHHE, YMHOKEHHUE, JeJIeHUE anreOpanueckux Apo0ei.

BBITIONHATB TOXKAECTBEHHBIE IPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHHM.

[IpumeHsTh MpeoOpa3oBaHMs BEIPAXKEHHUM JIs peHICHUs Pa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKU, CMEXHBIX IIPEIMETOB, U3 PEAIBHON MPAKTUKHU.

CrerneHu.

[IpyMeHATE TIOHATHE CTENEHHW C LEJNbIM II0Ka3aTeJIeM, BBIIOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPIKAIIMX CTENEHH C LIEJbIM MOKa3aTeJeM.

HppanmoHanbHbIE BEIPAKECHUS.

HaxoauTe nonycrumele 3Ha4€HKS IEPEMEHHBIX B BBIPAXKECHUX, COAEPIKALLIMX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh NpeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HUCHOJIB3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

Pematp kBaspaTHbIE ypaBHEHUS.

Pemarb 1poOHO-panioHaNbHBIE YpaBHEHHUS.

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

[IpoBoauTh HCCENOBaHNS YPAaBHEHUM U CUCTEM YPAaBHEHHH, B TOM YHUCIIE C
OpUMEHEHHEM TpapuyecKuX TpeACTaBlIeHUN (yCTaHABIMBATh, WMEET JIU
YPAaBHEHHME WJIM CUCTEMA YPAaBHEHHUW PEIIEHUSA, €CIIM HMMEET, TO CKOJIbKO, U
npouee).



[lepexoauTh OT crmoBecHOW (GOPMYITMPOBKH 3amadul K €€ anreOpandeckoi
MOJIEIM C TIOMOIIbIO COCTaBJICHMSI YpPaBHEHHMS WJIM CHUCTEMBbl ypaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJIa4M MOJIYYCHHBIN pe3ylbTarT.

[TpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB U CpPAaBHEHUS, OLIEHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyr0 WILTIOCTPAIIMI0 MHOXECTBA pEHICHUHA HEpPaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

DyHKIMHA

[TornMaThe ¥ UCHONB30BaTh (DYHKIMOHAJIBHBIE MOHATHUS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O003HAUYEHMS), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHHIO
apryMeHTa, OIpeIeIsITh CBOMCTBA QYHKIUH 10 €€ TpaduKy.

Crpouts rpaduku QyHKIUN , OMUCHIBATH CBOMCTBA YHCIOBOW (PYHKIIMH TIO
e€ rpaduky.

K xoHIiry oOyueHus B 9 ki1acce oOy4aromuiics MOTyYuT CIAEAYIONINE MPEIMETHBIC
PE3YJbTaTHI:

Yucaa v BBIYMCICHUA

CBOOOJHO oOmepupoBaTh MNOHATUSIMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIBHBIM IIOKA3aTEJNIEeM, HCIHOJb3yd NpPU HEOOXOJUMOCTH KaJIbKYJISATOP,
IIPUMEHATH CBOMCTBA KOPHS N-M CTENIEHU, CTEIIEHHU C PALMOHAIBHBIM II0OKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTEIBHBIX YUCEIN IPU PELICHUU
3a/1a4, IPOBEACHNUH PACCYKICHUN U 10KA3aTEIIbCTB.

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJA, OKPYIJIATH
JEWCTBUTEIBHBIE YUCIA, BBIOJIHATh NPUKHUJIKY PE3yJbTaTa BBIUUCICHHUM, OLIEHKY
YU CIIOBBIX BBIPAKCHUMU.

Auredpanyeckue BbIpaKeHUs

CBOOOIHO oOMNEpUpOBaTH MOHATUEM KBAAPATHOIO TPEXUJIEHA, HAXOAUThH
KOPHM KBaJpaTHOI'0 TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JTUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pewars JIMHEWHBIE U KBAaJApPAaTHBIC YPABHEHMS, YPaBHEHUSA, CBOISILIMECH K
HUM, APOOHO-paIlMOHAIIbHBIE YPABHEHHS.

Pemiats HECIOKHBIE KBAIPAaTHBIE YPABHEHUS C TAPAMETPOM.

Pewlars nmHEVHBIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOMH,
3aIMCBhIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucremel ABYX JIMHEHHBIX YPAaBHEHHUH C ABYMsI IIEPEMEHHBIMU WU
CUCTEMBI IBYX YPABHEHUI, B KOTOPBIX OJJHO YPABHEHUE HE ABJISETCS JTUHEUHBIM.

PemaTe HECOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C ITAPAMETPOM.



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

Pemate cucTeMBbl JMHEHHBIX HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPAaBEHCTBO, M300pa)xaTh pEIICHUE CHUCTEMbI
HEPABEHCTB HA YMCJIOBOM NMPSAMOM, 3alUCHIBATh PELIEHUE C IOMOIIBI0 CHMBOJIOB.

PemaTe ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHHSIMH, HAIPUMED, B LEJBIX YHCIIAX.

[IpoBOANTH KCCIIEIOBAHNS YPABHEHU M CUCTEM YPABHEHUM, B TOM YHCIIE C
npuUMEHEHUEeM Tpaduueckux TMpeAcTaBlieHuid (ycTaHABIMBaTh, WMEET JIU
YpPaBHEHHE WM CUCTEMA YpPABHEHHUW PEIIECHUS, €CIH HMEET, TO CKOJIbKO, U
npouee).

Pemath TekcTOBBIE 3ajauM  anreOpaMvyeckuM CHOCOOOM C  MOMOIIBIO
COCTABJICHHsI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcronb30BaTh ypaBHEHUS, HEPABEHCTBA M HX CHUCTEMBI JUISl COCTABIICHHUS
MAaTeMaTHYECKOW MOJEIM pPEaJbHOM CUTyalHH WIH NPUKIAJHOM 3a1adu,
MHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, Tpauk
GyHKIMM, TpsMas [PONOPLUUMOHANBHOCTb, JHMHEWHas (yHKUMA, oOpaTHas
MPONOPLUOHANIBHOCTD, Mapadosa, rurnep0osia, KyCouHo-3adaHHas PyHKIUs.

HccnenoBarh QpyHKIMIO 1O €€ rpauKy, yCTaHABIMBATH CBOKMCTBA (DYHKIIUIA:
001acTh OMNPENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (QYHKIUH, MPOMEKYTKH
3HAKOIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHusi M YObIBaHMSA, 4YETHOCTh U
HEYETHOCTb, HAaUOOJIbIlIEE U HAMMEHbILIEE 3HAYEHHSI, ACUMIITOTHI.

Pacno3naBaTh KBaapaTUyHYO (PYHKIHUIO 1O (popmysie, IPUBOAUTH TPUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Omnpenensars MmojiokeHue rpaduka KBaJpaTUUYHON (PYHKLHMHM B 3aBUCUMOCTHU
oT ¢ K03 PUITUEHTOB.

Crpoutrb rpapuk KBagpaTMUYHOHM  (YHKUMH, ONHUCHIBATH  CBOWCTBA
KBaJpaTUYHON PYHKIMU 1O €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUYHOW (DYHKIIMM J1JI pEUISHUS 3a]1a4.

Ha nmpumepe kBaapatudnoit GyHKIMH cTpouth rpaduk dyaxiuu y =af(kx +
b) + ¢ ¢ momosio peobpazoBanuii rpaduka pyukmun Y=Ff(X).

WnnmrocTpupoBaTh € MOMOIIBIO Tpaduka peaibHYI0 3aBUCUMOCTH WIIU
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApupmMernyeckasi ¥ reoMeTpUYECKasi MPOrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MOCIEAOBATEIBLHOCTD, apu(pMeTHIECKast
Y TEOMETPUYECKAsl TPOTrPECCHH.



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

BBITIONTHATS  BBIYMCIICHHSI C  HCIOJAb30BaHMEM (OpMya N-TO  diieHa
apu(pMEeTUIECKON U TEOMETPUUECKOM MPOTrPEeCcCHid, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh YICHBI IOCIEIOBATCILHOCTH TOYKAMH HAa KOOPJWHATHOM
TUIOCKOCTH.

PemaTte 3amaum, CBS3aHHBIC C YHCIOBBIMH IIOCJIEIOBATEIBLHOCTSIMH, B TOM
qHCIie 3a/1a4U U3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJIbKyJsATOpa, MU(PPOBBIX
TEXHOJIOTHH).

Pacrio3naBaTh W TPHUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCNIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIENIOBATEIbHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAIOIIUX ) MOCIEI0BATEIbHOCTEH.

HMmeTh nipeAcTaBieHUe O CXOJMMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY O€CKOHEYHO yOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUH.

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



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHBbIE (LM pPOBbLIE)

Ne ni/m KoHTpoJbHbIe
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoTshI

1 UNCJIA U BBIYUCJIEHMA. 11 1
PanmonaneHele uncina (MOBTOpEHUE)

5 OVYHKIMU. Koopaunatel u 17 1
rpaduxu. OyHKIuu

3 AJITEBPAMYECKUE BBIPAXXEHNW . 7
BripakeHus ¢ nepeMeHHBIMH

4 YPABHEHI/I{I N CUCTEMBI 10 1
YPABHEHMUMN. Jlunelinble ypaBHEHUS

5 UNCJIA 1 BBIYUCJIEHMA. Crenens ¢ 5
HaTypaJIbHBIM MOKa3aTeleM

5 AJITEBPAMYECKUE BBIPAXXEHUW . 23 1
MHoro4yieHbI

7 AJITEBPAMYECKUWE BBIPAXXEHNW . 14 1
DopMyITbl COKPAIIEHHOTO YMHOKEHUS

8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 10

9 OYHKIUUN. Jluneiinas pyHKIHSL 16 1
YPABHEHUA U CUCTEMBI

10 YPABHEHUWU. CucteMbl THHEHHBIX 14 1
YpaBHEHUI

11 [ToBTOpenue, 060061IeHNE, 8 1

cUCTeEMAaTH3al s 3HaAaHUU




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIE (LM POBbLIE)

Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoTshI

1 YPABHEHUSA 1 HEPABEHCTBA. 20 1
HepasencrBa

5 UNCJIA U BIUMCJIEHHMS. KBaapatHbrit 17 1
KOPEHb

3 YPABHEHUA 1 HEPABEHCTBA. 17 1
KBanpatnsle ypaBHEHUS

4 AJITEBPAMYECKUWE BBIPAYKEHU . 17 1
JpoOHO-paliiOHAIEHBIC BEIPAKEHUS

5 YPABHEHUA 1 HEPABEHCTBA. 19 1
JIpoOHO-palmoHanbHbIe ypaBHEHUS

6 OYHKINN 15 1

; AJITEBPAMYECKUE BBIPAKEHU . 14
Crenenu

8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 7 1

9 [ToBTOpEHME, O606IH€HI:I€, 10 1
CUCTEeMAaTH3aIHsl 3HAHHUHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8




9 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM dyeKkTpoHHbIe (LM pPOBbLIE)
n/n NporpamMmbl Bcero Kourpoasunie o0pa3oBaTejibHbIE PeCypChl
padoThI
1 OVYHKINHU 25 1
5 YPABHEHUMSA U HEPABEHCTBA. 15 1
KBanparnbeie HepaBeHCTBA
3 YPABHEHUMS U HEPABEHCTBA. o5 1
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI
4 YUHUCJIOBBIE ITOCJIIEAOBATEJIBHOCTHU o5 1
U ITPOT'PECCHUUA
5 AJITEBPAMYECKUE BBIPAXKEHU . 12 1
CreneHs ¢ paluOHaIBHBIM MTOKA3aTeIeM
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 34 1
3HAHUUN
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 6




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJsbHbie padoTsl

1 [ToBrOopenue. PanmonainsHele yncia 1
[ToBropenue. CpaBHEeHUE, YIOPSIOUUBAHUE U

2 apuMeTUYECKHE ICUCTBUS C pallHOHATLHBIMHU 1
qHUCIaMU

3 IToBTOopenue. Hucopas npsimMasi, MOIyJIb YUCIIa 1

4 [Toropenue. IIponeHThl, 3aUCh IPOLIEHTOB B BHUJIE 1
JIpoOu 1 IpoOH B BHJIC TIPOIICHTOB
[ToBTOpenue. Tpu OCHOBHBIE 331a4 HA NIPOLIEHTHI

6 [ToBTOpenue. Tpu oCHOBHBIE 3a7jaUl Ha MPOLIEHTHI

7 [ToBTOpeHue. Penenre TEKCTOBBIX 3a1a4 1
apru(METHYECKUM CII0COO0M
[ToBTOpenue. Pemenne 3ana4d n3 peaabHON

8 MPAKTUKU Ha YaCTH, JPOOU, TPOLEHTHI, IPUMEHEHUE 1
OTHOLICHHUH U IPONOPLUI NPU PEIIEHUH 3a1a4
IToBTOpenue. Pemenne 3ana4d u3 peaabHON

9 MPAKTUKU Ha YaCTH, JPOOU, IPOLEHTHI, IPUMEHEHNE 1
OTHOILIEHHUH W ITPONOPLUHI IPU PELICHUU 33]1a4

10 [ToBTOpEeHue. PeanpHble 3aBUCUMOCTH; PELIEHHE 1
3aJa4 Ha JABM)KEHUE, paboTy, MOKYIKHU, HAJIOTH

11 KonTtponbHas padora o Teme "PanmonanbHble 1 1
guciaa'

12 Koopannara ToYku Ha TIPSIMOMA 1




13

Hucnossle IPOMEKYTKH

14 YuciioBbIe TPOMEKYTKH

15 PaccrosiHre Mexy IByMsI TOYKaMHM KOOPAMHATHOU
pAMO

16 [IpsimoyromnbpHas cucrema koopauHar. Adcucca u
OpAMHATa TOYKU Ha KOOPAWHATHOH IJIOCKOCTH

17 [TpsamoyronbHas cucrema KoopAuHatT. AbGcuucca 1
OpAMHATa TOYKHU Ha KOOPAMHATHOMN IJIOCKOCTH

18 [Tpumeps! rpadukoB, 3axaHHBIX GopMyTamMu

19 Urenue rpad)uKoB peaibHbIX 3aBUCHUMOCTEH

20 @DyHKIMOHAIbHbIE 3aBUCUMOCTH MEXY
BEJIMYMHAMU

21 [HonsTne pynkunn. @yHKIMS KaK MaTeMaTu4yecKas
MoOJIeJ b pealbHOT O Ipolecca

99 [Tonstue QyHxuu. OyHKIUA KaKk MaTeMaTHyecKast
MOJIEJIb PEAIbHOTO IIpoLecca

93 [Tonstue QyHkuyu. OyHKIUA KaKk MaTeMaTHyecKast
MOJIEJIb PEAIbHOTO IIpoLecca

24 OO6nacth omnpezeneHus 1 001acTh 3HAYCHU N
byHKIIUA

o5 Ob6nacTh onpeaeneHus ¥ 00IaCTh 3HAYCHUIA
byHKIIUN

26 Crioco0b! 3a1aHust PYHKITUH

27 I'paduk pynkunu

28 KonTtponbhas padora no Teme "Koopannats! u
rpadpuku. OyHKIIH"

29 BripakeHue ¢ mepeMeHHbIMU. 3HAYCHHE




BBIPpAXKCHUA C ICPCMCHHBIMU

Bripaxkenue ¢ nepeMeHHbIMU. 3HaYCHUE

30 BBIPAXEHUS C IEPEMEHHBIMU

31 Bripaxkenue ¢ nepeMeHHbIMU. 3HAaYCHUE
BBIPA)KEHUS C IEPEMEHHBIMU

32 [IpencraBneHue 3aBUCMMOCTH MEX]ly BETMYMHAMU
B BUJIE POPMYJIBI

33 [IpencraBiaeHne 3aBUCUMOCTH MEX/ly BETMUYMHAMU
B BUJIE POPMYJIBI

34 Boruncnenus no gopmynam

35 Beraucnenus mo ¢popmynam

36 VYpaBHeHue ¢ oaHOM nepeMeHHol. Kopenb
YPaBHEHHUS

37 CaolicTBa ypaBHEHUH C OHON IIEpEMEHHOM

38 CBolicTBa ypaBHEHUH C OAHON IIEPEMEHHOU

39 PaBHOCHIIBHOCTD ypaBHEHHIHA

40 VYpaBHEHME KaKk MaTEMATUYECKast MOJIENb PEAIbHON
CUTyalluu

41 Yucno KopHEN JTMHENHOTO ypaBHEHUS

42 Yucno KopHEH TMHENHOTO YpaBHEHUS

43 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO JIMHEHHBIX
yYpaBHEHUN

44 JIuHeitHoe ypaBHEHUE, coaepKallee 3HaK MOTYJIst

45 KonTtponbHast pabora o Temam "BripaxkeHus ¢
nepeMeHHbIMH", "JIMHEHbIE ypaBHEHUS"

46 CreneHsb ¢ HaTypajabHBIM [10KA3aTEIEM

47 CBoOIICTBa CTETNIEHU C HATYPAIbHBIM IMOKa3aTeJIeM




48

CBoiicTBa CTENEHU C HATYPaJIbHBIM [MOKa3aTEIeM

49 CBOIICTBA CTETNICHU C HATYPAJIbHBIM ITOKa3aTEIeM

50 3anuch 4yKucia B ASCATHYHON MTO3UIIMOHHOM CUCTEME 1
CUHCIIEHUS

51 3anuch 4yKucia B ASCATHYHON MO3UIIMOHHOM CUCTEME 1
CUHCJICHHS

59 Onuounenbl. OTHOWICH CTaHIAPTHOTO BUJIA. 1
CreneHp OHOYIEHA

53 Onuounensl. OMHOWIEH CTaHAPTHOTO BUJIA. 1
CreneHp OTHOYIEHA

54 MuorowieHsl. MHOTO4IEH CTaHJAPTHOTO BUAA. 1
CrelneHp MHOIOWICHA

55 MHuorousneHbsl. MHOTOUJIEH CTaHAAPTHOTO BUIA. 1
CTerneHb MHOTOUJICHA

56 CioKeHne U BEIYUTaHUE MHOTOYJIEHOB 1

57 CrnokeHne U BEIYUTaHUE MHOTOYJICHOB 1

58 CrnokeHne ¥ BEIYUTaHUE MHOTOYJICHOB 1

59 YMHOXKEHUE U JICIICHHE MHOTOYJICHOB 1

60 YMHOKEHUE U JIeJIEHHE MHOTOUYJICHOB 1

61 VYMHOXEHHUE U JIeJIEHNE MHOTOWIEHOB 1

62 YMHOKEHHUE U JIeJIEHHE MHOTOYJICHOB 1

63 [TpeoOpazoBaHUe MEIOTO BBIPAKCHHSI B MHOTOWICH 1

64 [IpeobpazoBanue 11eI0T0 BRIPaKEHUSI B MHOTOUJIEH 1

65 [IpeoOpazoBanme 1ETOTO BEIPAKEHHS] B MHOTOWICH 1

66 Kopau mHOrOwIeHa 1

67 Kopau MHOTOWICHA 1

68 ToxnectBo. ToxxaecTBeHHBIE TIPe0OPa30BaHU 1




anreOpanyecKuX BhIPaKEHHI

ToxnectBo. ToxknecTBeHHBIE TPEOOpPa30BaAHUS

o9 anreOpanyecKuX BhIPaKEHHUH

70 ToxnectBo. ToxxaecTBeHHbIe IPeoOpa3oBaHuUs
ayireOpanyecKux BbIpaKeHUI

71 ToxnaectBo. ToxaecTBEHHBIE MPEOOPA3OBAHHS
anreOpanyecKrX BhIPasKEHHI

79 ToxnectBo. ToxxaecTBeHHbIe IPeoOpa3oBaHUs
anreOpanyecKnX BhIPaKEHHUIH

73 Jloka3aTenbCcTBO TOXKIECCTB

74 KonTtponpsHast padora no Temam "Crenens ¢
HaTypaJIbHbIM Moka3zateneM", "MHorowieHs!"

75 KBagpaTt cymMMbI M KBaJpaT pa3HOCTH ABYX
BBIPAKECHUI

76 KBagpar cyMMBI HECKOIBKHX BBIPAKEHUN

77 Ky0 cyMMBI 1 Ky0 pa3HOCTH JABYX BbIpaXKEHUH

78 Pa3zHoCTb KBaJpaTOB JABYX BBIpAXKEHUN

79 [IpousBenenne pa3HOCTH U CYMMBI JIBYX
BBIPKECHUI

80 [Ipou3sBenenne pasHOCTH U CYMMBI JIBYX
BBIPAXKECHUM

81 CymMa 1 pa3HOCTh KyOOB JIBYX BbIpa)KEHUI

82 CymMa U pa3HOCTb KyOOB JIBYX BBIpa)KE€HHIt

83 Pasnoxenre MHOTOWIIEHA HA MHOKHTEIH

84 [Ipou3sBenenne pa3HOCTH CYMMBI IBYX BBIpaXKEHUH,

CyMMa U Pa3HOCTh KyOOB JIBYX BBbIpaXKEHHM

85

Paznoxxenne MHOro4ieHa Ha MHOXKHUTEIH




86

Brinecenue O6IJ_[CI‘O MHOJKHTEIIS 32 CKOOKHU

87 MeTtoa rpynmnupoBKH

88 KonTtponsHas padora no teme "®dopmyIst 1
COKpAILIEHHOTO YMHOKEHUS"

89 JenumocTb nenbix yncea. CBoMCTBA ISTUMOCTH

90 JenmumocTs 1enbix ynceil. CBOMCTBA ASIMMOCTH

91 [IpocTtsie 1 cocTaBHbIe yncna. YETHBIE U HEUETHBIE 1
qrcia

92 [Tpusnaku genumoctu Ha 2, 4, 8, 5,3, 6,9, 10, 11

93 [Ipu3naku nenmmmocTw Ha 2, 4, 8, 5, 3,6, 9, 10, 11

94 [Tpy3Haku AETUMOCTH CyMMBI U TIPOU3BEIECHUS 1
IEJIBIX YMCEeIT TIPU PEIICHUH 3a/1a4

95 HauGonpmmii o0muit 1enurens 1 HaMMeHbIlee 1
o0111ee KpaTHOE JABYX YUCEI

96 B3anmHO mpocThie uncna

97 Anroput™ EBknmna. [lenenue ¢ octatkom

08 CpaBHEHHS EITBIX YUCEI 10 MOAYIIO HaTypallbHOTO 1
qrcia

99 Jluneiinas QyHkius, e€ cBoiicTBa 1

100 Jluneiinas QyHkius, e€ cBoiicTBa 1

101 Jluneitnast pynkuus, e€ cBoiicTa 1

102 I'paduk nuneitHoON QyHKIIUN 1

103 ['paduk nmuHeHON QyHKIIH 1

104 I'paduk nuneitHoON QyHKIIUN 1

105 I'padux nuHEHHON QYyHKITUN 1

106 I'paduk pyHkumm y = | X | 1




107 I'paduk pynkumm y = | x | 1
108 I'paduk yakmmm y = | X | 1
109 I'paduk pynkuum y = | X | 1
110 Kycouno-3anannsie GyHKINN 1
111 Kycouno-3aannpie ¢ yHKIIMH 1
112 Kycouno-3anannbie GyHKuun 1
113 Kycouno-3anannsie GpyHkuuu 1
114 KonTtponsHast padora no Temam "JlenmumocTs",

"Jluneitnas GyHKImIS"
115 VYpaBHeHuUE ¢ IBYMs IEPEMEHHBIMU
116 VYpaBHeHME ¢ ABYMsI IEPEMEHHBIMU
117 I'padux TMHEHHOr0 ypaBHEHHs C ABYMS

TIepEMEHHBIMH
118 I'padux TMHEHHOr0 ypaBHEHHS C ABYMS

HepEeMEHHBIMU
119 CucreMbl TUHEHHBIX YpaBHEHUN € ABYMS

TIepEMEHHBIMH
120 CucteMbl TUHEHHBIX YPaBHEHUH C ABYMS

HepPEeMEHHBIMU
121 I'paduueckuit MeTo1 pelIeHns: CUCTEMbI JIMHEHHBIX

YPaBHEHMH C IByMsI TE€pEMEHHBIMHU
199 ['paduaeckuii MeTox perIeHUsT CUCTEMBI IMHEWHBIX

YpaBHEHHI C IBYMsI TEPEMEHHBIMHU

Pewienne cucreM TUHEHHBIX YPaBHEHUN C IBYMsI
123 NEPEMEHHBIMH METOIOM TOJCTAHOBKH U METOI0M

CJIOKEHUS
124 Pewienne cucreM TUHEHHBIX YPAaBHEHUN C IBYMsI




MNEPEMCHHBIMU METOIOM IMOJCTAHOBKHU U METOJOM
CJIOKCHHUA

Pewienne cucreM TMHEHHBIX YPAaBHEHUH C IBYMsI

125 MIEPEMEHHBIMU METOJIOM MMOJCTAHOBKH U METOJIOM
CJIO’KEHUS
Peuienue cucrtem JIMHEHHBIX YPaBHEHUM C IByMs

126 HEPEMEHHBIMHU METOJIOM IOJCTAHOBKH U METO0M
CIIO’KEHUS

127 Cucrema 1ByX JTUHEHHBIX YPABHEHUN C ABYMs
HEPEMEHHBIMH KaK MOJIENb PeabHON CUTYalluu

128 KonTponpHas padota o Teme "CrucTeMbl THHSHHBIX
ypaBHEHUI"

129 [ToBTOpenue u o6o01enHue. Beipaxxenus ¢
TIepEMEHHBIMH

130 [ToBTopenue n o606mmenune. CreneHs ¢
HaTypaJbHbBIM ITOKa3aTelIeM
[ToBTOpenue u o6odmenne. OHOUTIECHBI U

131 MHoOrousieHbl. ToX/1ecTBeHHbIE TPe0Opa30BaHUS
anredpandeckux BbIPAKEHUN

132 [ToBTOpenue u 06001eHNEe. DOpMYITHI
COKPAILLIEHHOTO YMHOXEHHUS

133 [ToBropenue u o600mmenue. Koopaunatsl u
rpaguKy.

134 [ToBTOpenue u o6odmenue. Jlnneitnas GyHkuus u
€€ CBOICTBa

135 Wrorosast kKoHTpoJbHAS paboTa

136 [ToBTropenue u o6o0menue. Perenue cucrem

JIMHEUHBIX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



8 KVIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJsbHbie padoThl

Jdara nzyyenus

YucnoBeie HEPaAaBCHCTBA

CBolicTBa YMCIIOBBIX HEPABEHCTB

A WD -

CBolicTBa YHUCIOBBIX HEPABEHCTB

I[OKaSaTeJ'IBCTBO HCPABCHCTB

e

HepagenctBo ¢ nepemennoit. Ctporue u
HECTPOTHE HEPABEHCTBA

HepasenctBo ¢ nepemenHnoii. Ctporue u
HECTPOT'HE HEPABEHCTBA

CroxxeHue 1 YMHOKEHUE YHCIIOBBIX

HCPAaBCHCTB. OI_ICHI/IBaHI/Ie 3HA4YCHUA
BBIPpAXKCHUA

Crnoxenue u YMHOXCHHUEC YUCIIOBBIX
HepaBeHCTB. OlleHNBaHUE 3HAYCHUS
BBIPpAXKCHUA

10

11

ITonsATHE O pELICHUN HEPABEHCTBA C
OJIHOM ITEpeMEHHOI. MHOXeCTBO
peleHui HepaBEHCTBA

[IoHsATHE O pelIeHNH HEPAaBEHCTBA C
OJHOM nepeMeHHON. MHOKeCTBO
pELICHUI HEPABEHCTBA
PaBHOCWIIbHBIE HEPABEHCTBA.
HepasencrBo-cneacraue

12

UucnoBbie TPOMEKYTKH




JIuneliHOE HEPABEHCTBO C OHOU

13 MEPEMEHHON U MHOYKECTBO €r0 pelIeHUuN

14 PeuieHne nuHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOMN

15 Pelmenne MTMHENHBIX HEPABEHCTB C
OJHOI epeMEHHOM

16 Pemienne nuHENHBIX HEPABEHCTB €
OJHOU epeMEHHOM

17 CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOMN

18 CucTembl TUHENHBIX HEPABEHCTB C
OJHOU MepeMEeHHOM
Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO

19 JIMHENHBIX HEPABEHCTB C OJTHOU
IIEpEMEHHOMN

20 KonTposnbHas pabora no teme
"HepaBenctpa"

21 KBanparsble KopHU

99 ApudpmeTnueckuii KBaJpaTHbIH KOPEHb
Y €ro CBOMCTBA

93 Apudmernueckuil KBaApaTHbIM KOPEHb
Y €ro CBOMCTBA
[lonsiTHE MppALMOHAIBHOTO YKCIIA.

24 JleiicTBus ¢ MppalliOHAIBLHBIMU
qucIaMu

o5 CBolicTBa AJEHCTBUH C
VpPPaLMOHAIbHBIMU YU CIIAMHU

26 CBoMCTBa OECTBUHA C




HppanuoOHaJIbHBIMU YN CJIaMU

27

28

CBoiicTBa IEUCTBUH C
UPPALMOHATLHBIMU YU CIIAMU

CpaBHeHue UppaloHaIbHBIX YUCEI

29

30

31

CpaBHeHuE UppalMOHAIbHbBIX YUCEI

MHOXeCTBO NE€HCTBUTEIBbHBIX YHCEIT.
[IpencraBneHus o pacCIIMPEHHUIX
YUCIIOBBIX MHOKECTB

I[OHYCTI/IMBIC 3HA4YCHHA IICPEMCHHBIX B

BBIPAXECHHSX, COJIEPKAIINX
apudmeTHuecKre KBaJIpaTHbIE KOPHU

32

JlonycTrMble 3Ha4YEHHUsI IEPEMEHHBIX B
BBIPAKECHUSIX, COACPKALINX
apu@meTnyecKre KBaJpaTHble KOPHU

33

34

35

ToxnecTBeHHbIE MpeoOpa3oBaHUs
BBIPAKEHUM, COAEPIKALIUX
apu@meTnyecKre KBaJipaTHble KOPHU
ToxnecTBeHHbIe TPeoOpa3oBaHus
BBIPAXKECHUM, COAECPIKALUX
apudmeTHyecKre KBaJpaTHbIe KOPHU
ToxnecTBeHHbIe TpeoOpa3oBaHus
BBIPAKECHUM, COAECPIKALUX
apudMeTHYECKUe KBaIpaTHbIe KOPHU

36

ToxaecTBeHHbIE TpeoOpazoBaHUs
BBIPAKEHHI, COAEPIKALUX
apudMeTHYECKUe KBaIpaTHbIe KOPHU

37

KoHnTtponbHas pabota 1o teme
"KBanpaTHblii KOpeHBb"




38

KBanparHoe ypaBHeHUE

39

40

41

42

43

dopmylia KOpHEH KBaJIPpaTHOTO
ypaBHeHus. KonudecTsBo
JIEUCTBUTEIIbHBIX KOPHEW KBaJIPATHOTO
ypaBHEHUS

dopmyiia KOpHEH KBaJIPaTHOIO
ypaBHeHus. KonuyecTBo
JICUCTBUTEIIbHBIX KOPHEW KBaJPATHOTO
ypaBHEHUS

®dopmyna KOpHEH KBapaTHOTO
ypaBHeHus. KonnuecTBo
JEHCTBUTENIBHBIX KOPHEH KBaIPaTHOIO
yYpaBHEHUS

dopMya KOpHEH KBapaTHOTO
ypaBHeHus. KonnuecTBo
JIEHCTBUTEIIBHBIX KOPHEU KBaJAPAaTHOIO
ypaBHEHUs

Teopema Buera

44

45

Teopema Buera

YpaBHEHUS, CBOAUMBIE K JIMHEHHBIM
YPaBHEHMSIM WM K KBaJPAaTHBIM
YpaBHEHHSIM

46

VYpaBHeHUs, CBOAUMBIE K TUHEHHBIM
YPaBHEHMSIM WM K KBaJPATHBIM
YpaBHEHHSIM

47

48

KBanpaTtHoe ypaBHEHHE ¢ TapaMeTpOM

Pewienne kBagpaTHbIX YpaBHEHUM C
napameTpamu




Pewienne kBagpaTHbIX YpPaBHEHUI C

49
napameTpamu

50 Pemienne kBagpaTHbIX YpaBHEHU,
CoJIeprKalIiX 3HaK MOIYJIs

51 Pelienue kBagpaTHBIX YpaBHEHU,
CoJiepKalLUX 3HAK MOJTYJIs

59 VYpaBHeHHE KaKk MaTeMaTu4yecKas
MO/IeJIb PEANBbHOM CUTYyaIH

53 Pemenue TekcToBbIX 3aU11aq C IIOMOILIBIO
KBaJPaTHBIX YpaBHEHHHA

54 Konrponbnas pabora no reme
"KBagparuble ypaBHeHUS"

95 PannonanbHble BoIpaskeHUs

56 ToxnecTBeHHbIe TpeoOpa3oBaHus
palMOHATIbHBIX BBIPAXKEHUN

57 ToxnecTBeHHbIe TpeoOpa3oBaHus
palMOHAIBLHBIX BBIPAXKEHUH

58 ToxnecTBeHHbIE TpeoOpazoBaHUs
palMOHATIbHBIX BBIPAXKEHUN

59 ToxnecTBeHHbIe TPeoOpa3oBaHus
palMOHATIBHBIX BBIPAXKEHUH
Anrebpanueckas 1poob. JlomycTrumble

60 3Ha4YeHUs IEPEMEHHBIX B IPOOHO-
palMOHATIBHBIX BBIPAXKEHUSIX
Anrebpanyeckas n1po0b. JlomycTumMblie

61 3HauYEHUs IEPEMEHHBIX B APOOHO-
palMOHAIBHBIX BBIPAXKECHUAX

62 Anrebpanyeckas n1po0b. JlomycTumbie




3HAYCHHUA IICPEMCHHBIX B I[p06HO-
panrOHAJIBHBIX BBIPAXKCHUAX

OCHOBHOE CBOWCTBO alredpanyecKon

63
npodu

64 OCHOBHOE CBOMCTBO aJIreOpandecKoi
Ipodu

65 CroxeHue 1 BbIUUTAHUE
anreOpanvecKux apooei

66 CroxxeHue 1 BbIUUTAHUE
anreOpanvdecKux Ipooei

67 YMHOKEHHUE U JIeJICHHE anredpandeckux
npobei

68 YMHOKEHUE U JIeJIeHHE alredpandeckux
npo0Oei

69 YMHOKEHUE U JIeJIeHHe anredpandeckux
npoOei

70 Bossenenue anredpandeckoit 1podu B
CTEIEHb

71 KonTponsnas pabora no teme "J[poOHo-
palroOHaIbHBIE BBIpAXKEHUA"

72 JpoOHo-paninoHa bHbIe ypaBHEHHS
Pemenune npoOGHO-paIiOHATBHBIX

73 YpaBHEHUM, CBOJALINXCS K TUHEHHBIM
YpaBHEHUSIM
Pemenne npoOHO-panmoHaIbHBIX

74 YpaBHEHUH, CBOJAIIMNXCS K TUHEUHBIM
yYpaBHEHHSIM

75 Pemenue npoOHO-paninoHaIbHBIX




YpaBHEHUH, CBOJIALLIMNXCS K JTUHEUHBIM
YPaBHEHUSAM

76

77

78

Pemenune npoOGHO-paiOHATBHBIX
YpaBHEHHIA, CBOJAIINXCSA K KBaIPaTHBIM
yYpaBHEHHM

Pemenue npoOHO-panimoHaIbHBIX
YpaBHEHUM, CBOAIIUXCS K KBAJAPAaTHBIM
YpaBHEHUSAM

Pemenne 1poOHO-panimoOHaIbHBIX

ypaBHCHI/Iﬁ, CBOIAINNXCA K KBaApaTHBIM
YpPaBHCHUAM

79

Pemenne npoOHO-paiOHATBHBIX
yYpaBHEHUI METO/IOM 3aMEHBI
IIEpEMEHHOMN

80

Pemenne npoOHO-panoHaIbHBIX
YpaBHEHUN METOJOM 3aMEHBI
MePEMEHHOMN

81

82

83

Pemenne npoOGHO-palioHaIbHBIX
YpaBHEHUN METOJIOM 3aMEHbI
MePEMEHHOMN

Pemenne npoOGHO-paliMOHAIBHBIX
YpaBHEHUN METOJIOM 3aMEHbI
MIEPEMEHHOM

Pemenue TeKCTOBBIX 3a/1a4 ¢ TOMOLIBIO
JIpOOHO-PAMOHANBHBIX YPaBHEHUH

84

Pemienne TeKCTOBBIX 3a/1a4 C IIOMOIIIBIO
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN

85

Penienne TeKCTOBBIX 3aga4 C IIOMOIIIbIO




JIpOOHO-pallMOHATILHBIX YPaBHEHUN

Penrenne TekCcTOBBIX 3aJa4 C IIOMOIIBIO

86 JIpOOHO-pallMOHATILHBIX YPaBHEHUN

87 Perienue TeKCTOBBIX 3ajay C NOMOILBIO
JIPpOOHO-pallMOHATIBHBIX YPaBHEHUI

88 Pemienne TeKCTOBBIX 3a/1a4 C TOMOIIBIO
JIpOOHO-pallMOHATIFHBIX YPaBHEHUN

89 ['paduueckas uHTEpIIpETALIUSL
YpaBHEHHI C IByMsI TIEPEMEHHBIMHU

90 KoHnTtpoinbhas padota mo teme "J[pobHo-
panuoHalbHbIC ypaBHEHUS"

01 OO6nacth onpeAesieHus] © MHOYKECTBO
3HaYeHUN QYHKIUU

92 OO6nacTp onpeneneHuss 1 MHOKECTBO
3HauYeHUN QYHKIUU

93 Crioco0b! 3a1aHus PYHKIUI

94 I'padux pynkmm
YreHue cBOMCTB QyHKIMHU MO €€

95 rpa¢uxy. [Tpumeps! rpadukon
(GyHKLUH, OTpaXKaIOUINX peallbHbIe
IPOLIECCHI
@DyYHKIUH, ONMHMCHIBAIOIIUE MPSIMYIO U

96 00paTHYIO MPONOPIHOHAIEHBIE
3aBHCUMOCTH, UX IrpaduKu
OyHKIINY, OMIMCHIBAIOIINE MTPSMYIO U

97 00paTHYIO IPOMIOPITUMOHATIEHBIC
3aBHCUMOCTH, UX rpaduKu

98 DYHKIIUH, OTTUCHIBAIOITUE TIPSIMYIO 1




00paTHYIO TPOMOPIIUOHATIbHBIE
3aBUCUMOCTH, UX TpaduKu

99 Oynkus Y = X2 u e€ cBoiicTBa 1
100 OyHkusa Y = X2 u e€ cBoiCTBa 1
101 ®yHkuMs Y = X3 u e€ cBoiicTBa 1
102 DyHKIUA Y =K/X 1 €€ CBOWCTBA 1
103 OyHKIUA Y =K/X 1 e€ CBOICTBa 1
104 OyHKIHS Y =VX U e€ CBONCTBA 1
105 KonTpomnpHas padboTa mo Teme 1
"OyarIun"
106 CreneHs c IeNbIM ITOKa3aTeleM 1
107 CBoiiCcTBa CTENIEHU C IIEJIBIM 1
MoKazarenem
108 CBolicTBa CTENEHH C LETIBIM 1
MOKa3areieM
109 CBolicTBa CTETIEHHU C IEJIBIM 1
MoKazareneM
[IpeobpazoBanue BhIpa)eHUH,
110 COJIEpIKalINX CTENEHU C LEIBIM 1
MoKa3areiaem
[IpeoOpazoBanme BBIpaKEHUH,
111 COAEpKAINX CTENEHHU C LIEJIBIM 1
MoKa3aTeyeM
[IpeoOpazoBanme BBIpaKEHUH,
112 COEpKAIINX CTENEHHU C LIEJIbIM 1
MoKazaresnem
113 CranpapTHbI BUI yKcia 1




114

CranpapTHbIi BUJ yncia

I[CﬁCTBHX C yucCjaMu, 3allMCaHHbBIMHU B

115
CTaHJapTHOM BHJIE
116 JleiicTBus ¢ yrcIamMu, 3alTMCAaHHBIMH B
CTaHJApTHOM BHJIC
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
117 MHpa, JIMTEIBbHOCTH IPOLECCOB B
OKpY’KarolieM MUpe
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
118 MUpA, JJINTEIBHOCTh MPOLIECCOB B
OKpY’KaloIIeM MUpe
Pa3Mepbl 00bEKTOB OKPYKAIOIIETO
119 MHpa, JJTUTEILHOCTh MPOIECCOB B
OKpY’KaloleM MUpe
120 Jlenenue ¢ ocraTtkoM
121 CpaBHEHUS EIBIX YUCEI TI0 MOYITO
HATYpaJIbHOTO YHUCIIA
122 CpaBHEHUS LENBIX YUCEI 10 MOAYIIIO
HaTypaJbHOTO YUCIIa
123 CBoiicTBa CpaBHEHUH TTO MOJTYJIIO
124 CBolicTBa CpaBHEHUI IO MOZYJIIO
125 OcTtaTky CyMMBI ¥ IPOU3BEICHHS 10
JTAHHOMY MOJYJTIO
126 KonTponbhas paboTa no remam
"Crenenn", "JlenumocTs"
[ToBropenue u o6o0mmenue. Permenne
127 JIMHENHBIX HEPABEHCTB C OJIHOMN

MEPEMEHHOM U CUCTEM JIMHEHHBIX




HEPaBEHCTB C OJIHOU IIEPEMEHHON

128

129

130

131

[ToBTOpenue u 0600mIeHNE. Permenune
JMHEHWHBIX HEPABEHCTB C OJTHOM
MEPEMEHHOMN U CUCTEM JIMHENHBIX
HEPaBEHCTB C OJIHOW IIEPEMEHHOMN

[ToBTOpeHME B 0000IIEHNE.
ToxxnecTBeHHBIC TPEOOPa3OBAHUS
BBIPAXKEHHUI, COJIEPHKALIIUX
apudMeTHIECKHe KBaIpaTHbIC KOPHU
[ToBTOpeHue u 06001IeHNE. Permenune
KBaJIpaTHBIX ypaBHEeHUU. Pemienue
TEKCTOBBIX 3a7a4 C IIOMOILBIO
KBaJPaTHBIX YPaBHEHUU

[ToBTOopenue u o6o61meHue. Pemenue
3aj1a4 U3 peaNbHON )KU3HH

132

[ToBTOpeHue u 06061IEHNE.
ToxaecTBeHHbIE TpeoOpa3oBaHUs
palMOHATIBHBIX BBIPAXKEHUH

133

[ToBTOpenue u 0606meHue. Pemenue
JTpOOHO-pallMOHATIBHBIX YPAaBHEHUH,
CBOIAIIIUXCSA K JIMHENHBIM UJIH K
KBaJPaTHBIM ypaBHEHUAM. Pemenue
TEKCTOBBIX 33J1a4 C MOMOILBIO APOOHO-
palMOHATILHBIX YPaBHEHUN

134

[ToBTOpenue u 0600mIeHNE. Permenune
TEKCTOBBIX 3a1a4 paSJ'II/I'-IHBIMI/I
cnocobamu

135

Wrorosast KoHTpoJbHASA paboTa




136

[ToBTropenue u o6o0mmenue. Pemenune
3a/1a4 U3 PEAIbHOM )KU3HH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




9 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJbHbie padoTsl

Oynknus. CoiicTBa GyHKIMN: HYIU QYHKIIHAH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA (DYHKITHH,
IPOMEKYTKH BO3PACTaHHS U YOBIBAaHUS (DYHKITUH,
4YETHBIC U HEYETHBIC (DYHKIMH, HAMOOJIbIIEE 1
HauMEeHbIlIee 3HAYEHUS PYHKIIMU

Oynkuus. ColicTBa PyHKIMHI: HYyIU QyHKIUY,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA (DYHKITHH,
POMEKYTKH BO3PACTaHUS U YOBIBAaHUS (DYHKITHH,
4YETHBIC U HEYETHBIC (DYHKIMH, HAMOOJIbIIEE 1
HauMEHbIlIee 3HAYEHUS PYHKIINH

[Hoctpoenue rpadukoB QpyHKINN C TOMOILBIO
npeoOpa3oBaHUi
[Toctpoenue rpagukoB GyHKIHN C TOMOIIBIO
npeoOpa3oBaHui

KBanparssiii Tpéxunes. Kopau kBagpaTHoro
TpEXWIeHa

PaznoxeHune kBapaTHOro TpEXUsieHa HA JINHEMHBIE
MHOKXHUTEHN

PaznoxeHune kBapaTHOro TpEXUJIEHa HA JINHEMHBIE
MHOXXHUTEIHN

KBanparuunas ¢pyHKIMS 1 €€ CBOMCTBa

[Tapabona, KoOOpAMHATHI BEpPIIMHBI TAPaOOIIbI, OCh
CUMMETpPHUHU NTapadoIIb

10

[TocTpoenue rpaduka KBaapaTHIHON (HYHKIIUHA




11

[Toctpoenue rpaduka KBaApaTUIHON PYHKIUU

12 [TocTpoenue rpaduka kKBaapaTUIHON (HYHKIIUH

13 [Tonoxenne rpaduka KBaApaTUYHON QYHKIIUH B 1
3aBUCUMOCTH OT €€ Kod(hPuImeHToB

14 [Tono>xenne rpaduka KBaApaTUYHON QYHKIIUH B 1
3aBHCUMOCTH OT €€ K03 punmenTon

15 Hcnonb3oBaHue cBOMCTB KBaIpaTUYHON (PyHKIIMM 1
JUIS PeLIeHus 3a1a4

16 Hcnonp3oBanne CBOWCTB KBAAPATUYHON (PYHKIIUU 1
JUIS peLIeHus 3a1a4

17 Hcnonp3oBanne CBOWCTB KBAAPATUIHON (QYHKIIUU 1
JUTSL pEeLICHUs 3a1a4

18 CrenenHble (PyHKIMU C HATypaJbHBIMU 1
noKa3aTessiMH, UX rpadMKu U CBOMCTBA

19 CrenenHble QyHKINU C HATYpaIbHBIMU 1
noKa3aressiMM, UX rpayKi U CBOWCTBA

20 CrenenHble QyHKINU C HATYpaIbHBIMU 1
MOKa3aTeJsIMH, UX TpapUKH U CBOWCTBA

21 CrenenHble (PyHKIMU C HATypaJbHBIMU 1
noKa3aTessiMH, UX rpadMKi U CBOMCTBA

22 I'padukn dyskmmit: y=Vx , y=Vx , y=| x| 1

23 I'paduxu Gpymkmmii: y =Vx , y=*Vx,y=|x | 1

24 I'padukn dyskmmit: y=Vx , y=Vx , y=| x| 1

25 KonTponbhas pabota no reme "®dynkuun" 1

26 [TonsATuHe O perIeHny HepaBEeHCTBA ¢ OJTHOU 1
IepeMEHHOM. MHOKECTBO PEIICHNUI HEPAaBEHCTBA

27 KBaapatHbie HEpaBEHCTBA C OJHON MTEPEMEHHOMN 1




28 KBanpaTHble HEpaBEHCTBA C OJJHOW ITEPEMEHHOMN 1

29 Pemienue HepaBeHCTB rpaduueckuM METOIOM U 1
METOJIOM UHTEPBAJIOB

30 Pemienue HepaBeHCTB rpaduueckuM METOIOM U 1
METO/I0M UHTEpPBAJIOB

31 HepaseHnctBa, conepikaiine 3HaK MOYJIA 1

32 HepaBenctBa, conepskaliue 3HaK MOTyIs 1

33 CucTeMbl HEpaBEHCTB C OJTHOM MEpEeMEHHON 1

34 CucTembl HEpaBEHCTB C OHOM EPEMEHHON 1

35 Pemenne TeKCTOBBIX 3a/1a4 ¢ HOMOIIbIO 1
HEpPaBEHCTB, CUCTEM HEPaBEHCTB

36 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO 1
HEPABEHCTB, CUCTEM HEPABEHCTB

37 HepaBeHcTBO ¢ 1ByMs iepeMeHHbIMU. Penienne 1
HEpPaBEHCTBA C IBYMsI IEPEMEHHBIMU

38 I'padmueckuit MmeTos pernieHus CUCTEM HEPABEHCTB 1
C IByMsI TI€pEMEHHBIMU

39 CucTeMbl HEpaBEHCTB C IBYMs IEpEMEHHBIMH 1

40 Konrtponbnas padora no reme "KBagpaTHsie 1
HepaBeHcTBA"

41 bukBapaTHble ypaBHEHUS 1
[Tpumeps! npuMeHEeHU METOI0B PAaBHOCHIIBHBIX

42 npeoOpa3oBaHuil, 3aMeHbl IEPEMEHHOI, 1
rpaduyeckoro MeToja rnpu peuieHu: ypaBHeHui 3-
1 1 4-1i creneHen

43 [IpuMepsl IpUMEHEHN METO0B PABHOCUIIBHBIX 1

npeoOpa3oBaHuil, 3aMEHBI IEPEMEHHOM,




rpaduueckoro MeToa Mpu pelieHN: ypaBHEHUH 3-
U U 4-11 crerieHen

[Ipumepsl MpUMEHEHHI METOA0B PABHOCUJIIbHBIX
npeoOpa30BaHUil, 3aMEHBI IEPEMEHHOM,

44 rpau4ecKoro MeToia Mpy peleH ypaBHEeHUN 3-
i 1 4-i1 crenenei

45 Pentenune 1poOGHO-paliMOHANIBHBIX YpaBHEHUH U
HEPaBEHCTB

46 Pentenune 1poOGHO-paliMOHANIbHBIX YpaBHEHUH U
HEPABEHCTB

47 Pemenne npoOHO-paniMOHAIBHBIX YpaBHEHUH U
HEPaBEHCTB

48 Pentenune 1poOGHO-paliMOHANIbHBIX YpaBHEHUH U
HEPaBEHCTB

49 Peienue cucreM ypaBHEHUN ¢ ABYMs
[IEPEMEHHBIMU

50 Pemenne cucrem ypaBHEHUH ¢ ABYMS
NIEPEMEHHBIMU

51 Pelienne npocTenmmx cUCTeM HETUHENHBIX
YPaBHEHUH € ABYMS IEPEMEHHBIMU

59 Peenne npocTenimmx CUCTEM HETMHENHBIX
YPaBHEHUH C ABYMs IEPEMEHHBIMU

53 Pemenne npocTenmmx cucTeM HETMHENHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

54 Peienne npocTenImmx CUCTEM HETMHENHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

55 I'paduueckuit MeTON pEIICHUsI CHCTEMBI

HEJIMHENHBIX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU




I'paduueckuii METO pEIICHHS] CUCTEMBI

o6 HEJIMHEHHBIX YpaBHEHUH C IByMs IEPEMEHHBIMU

57 Cucrema 1ByX HEJTMHENHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMU KaK MOJIEJIb pEalbHON CUTYyalluu

58 CucremMa JIByX HEJIMHEHHBIX YPABHEHUN C IByMsI
IIEPEMEHHBIMH KaK MOJIENb PealbHON CUTYaLluu

59 Cucrema 1ByX HEJTMHEHHBIX YPAaBHEHUN C ABYMS
IEPEMEHHBIMH KaK MOJIENb PeaIbHON CUTYalluu

60 Cucrema 1ByX HEJTMHEHHBIX YPAaBHEHUN C ABYMS
IIEPEMEHHBIMH KaK MOJIEJIb pEalbHON CUTYalluu

61 Cucrema HEJIMHEMHBIX YPAaBHEHU C TapaMeTpoM

62 CucreMa HeJIMHENHBIX ypaBHEHUI C MapaMeTpoM

63 CucreMa HEJIMHENHBIX ypaBHEHUH C TapaMeTPOM

64 [Ipocreiimme HepaBeHCTBA C IBYMsI IEPEMEHHBIMHA
U UX CUCTEMBI

65 KonrtponbHas pabora no reme "YpaBHeHus,
HEPaBEHCTBA U UX CUCTEMBI"

66 [ToHsiTHE YMCIIOBOM MOCIIEOBATEIBLHOCTH.
KoneuHsle 1 6ecKOHEUHbIE OCIE0BATEIbHOCTH

67 OrpaHndeHHast NOCIeA0BaTeIbHOCTh. MOHOTOHHO
BO3pacratomas (yObIBaroIIas) mocjae0BaTeIbHOCTh
CriocoObI 3a/1aHUs MTOCIEI0BATEILHOCTH:

68 OTHCATENBHBIN, TAOIUYHBIN, C TOMOIIBI0 (HOPMYJTBI
N-ro WIeHAa, PpEKYPPEHTHBIN

69 Apudmerndeckas 1 reoMeTpuUecKas Iporpeccuu

70 Apudmerndeckast 1 TeOMeTpUIECKast MPOTPECCUU

71 CBoiicTBa 4IeHOB apu(METHUECKON U




r€OMETPUYECKON ITPOrPeECCUit

CBoiicTBa WieHOB apruMETUIECKON 1

72 r€OMETPUYECKON ITPOrPeECCUi

73 ®dopmybl N-To YieHa apuhMEeTUIECKON 1
FeOMETPUUYECKON TPOrpeccuid

74 @opmyIiel N-To wieHa apu(pMeTHIEeCKON 1
r€OMETPUYECKON ITPOTrPECCUI

75 @opmynbl N-T0 YieHa apupMETHIECKON 1
r€OMETPUYECKON ITPOTrPECCU

76 @opMyIbl CyMMBI IEPBBIX N UJIEHOB
apupMeTUYECKON U TEOMETPUUICCKON ITPOrPECCHit

77 @®opMyJibl CyMMBI IEPBBIX N YWIEHOB
apu(METHIECKON U TE€OMETPUIECKOM MPOTPECcCHid

78 @opMyspl CyMMBI IEPBBIX N YWIEHOB
apupMeTUYECKOl U FeOMEeTPUUECKOI Mporpeccuii

79 3a1auu Ha MPOLEHTHI, 0AHKOBCKUE BKJIAIbI U
KpPEAUTHI

80 3aauy Ha IPOLEHThI, 0AHKOBCKHUE BKJIA/Ibl U
KpPEeAUTHI

81 3amauu Ha MPOIEHTHI, 0AHKOBCKUE BKJIAIbI U
KpPEAUTHI

82 3amauu Ha MPOILEHTHI, 0AHKOBCKUE BKJIAIbl U
KpPEAUTHI

83 3aauu Ha IPOLEHThI, 0AHKOBCKUE BKJIA/Ibl U
KpPEAUTHI

84 3ama4yn Ha TPOIEHTHI, 0AHKOBCKUE BKJIAIBI U
KpPEAUTHI

85 3ajaun Ha IPOIICHTHI, OAHKOBCKHUE BKJIAIBI U




KPEIUTBI

Hpe,I[CTaBJ'IeHI/Ie 0 CXOOAMMOCTH
MMOCJICA0OBATCIIBHOCTU, O CYMMHUPOBAHNN

86 0eCKOHEUHO yOBIBAIOIICH reOMETPUIECKOM
IIPOrpeccuu
IIpencraBieHne 0 CXOAUMOCTH

87 II0CJIEZI0BATENBHOCTH, O CYMMUPOBAaHNN
0eCKOHEUYHO yObIBAIOLIEH r€OMETPUUECKON
IIPOrpeccuu

88 MeTton MaTeMaTUYeCKON UHTYKITUH

89 MeTtoa MaTeMaTH4eCKOi MHIYKIINN

90 KoHnTtpoinbHas pabora o teme "HucinoBbie
IIOCJIEI0BATENBHOCTH U ITporpeccun’

91 Kopens n-it crenenu. CBoiicTBa KOpHS N-i CTENEeHN

92 Kopens n-it crenenu. CBoiicTBa KOpHS N-i CcTeNeHN

93 Kopens N-ii crenenu. CBoiicTBa KOpHS N-I CTENEHN

94 CreneHsb ¢ paliluOHAIBHBIM [TOKA3aTeNeM U e€
CBOMCTBA

95 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U €€
CBOMCTBA

96 CTeneHb C pallMOHAIBHBIM MTOKA3aTeNIeM U €€
CBOMCTBA

97 ToxxaecTBeHHbIE TpeoOpa30BaHUs BBIPAXKEHUH,
coAepKalx KOpeHb N-i CTENEeHN

08 ToxnecTBeHHbIE TPeoOpa30BaHUsl BEIPAKEHUIH,
CoZiepKaIIMX KOPEHb N-11 CTEIIEHU

99 ToxxnecTBeHHBIC TPEOOPA30BAHMSI BRIPAXKEHUH,

coAepKaluX KOpeHb N-i CTENEeHU




100

ToxnecTBeHHbIE TPe0OpPa30BaHUs BEIPAKECHUIH,
COJIepKALUX CTENEHb C PALlMOHATIBHBIM
HoKa3aresneM

101

ToxnecTBeHHbIE TPe0OpPa30BaHUs BEIPAKEHUH,
COJIeprKaliX CTENEHb C PallMOHAIbHBIM
noKa3areneM

102

103

KonTponbhas pabota no teme "CreneHs ¢
palMoHaIbHBIM MOKa3areaem"

HOBTOpeHI/IC nu O606H16HI/IC. Yucna ¥ BRIYUMCICHUS

(SaHI/ICL, CpaBHCHHUC, ﬂeﬁCTBHH C ILCIZCTBHTGHBHBIMH
qucjiaMu, 4YuCJI0Bas1 HpHMaﬂ)

104

[ToBTOpenue u 0600meHue. Uncna 1 BEIYUCICHUS
(3anuch, cpaBHEHHE, JEHCTBUS C JCHCTBUTEIbHBIMU
YHCIIaMH, YHUCIIOBAs MpsiMasi )

105

106

107

[ToBTOpenue n o6obmeHre. Yncna U BEIYUCIECHUS
(IpOLIEHTHI, OTHOLIEHMUSI, TPOIIOPLINH)

[ToBTOpenue u 06o6meHue. Yrcna 1 BEIYUCIECHUS
(TIPOLIEHTHI, OTHOIICHHSI, TPOTIOPIINH )
[ToBTOpenue n o6obmeHre. Yncna U BEIYUCICHUS
(pemieHue 3a1a4 U3 peabHOMN KU3HH )

108

109

110

[ToBTOpenue u 0600meHne. Yncna v BEIYUCICHUS
(pemieHue 3a1a4 U3 pealbHON KU3HH)

[ToBTOpenue u 06061menHue. Uncna u BEIYUCICHUS
(okpyrieHue, npuOImKeHUE, OIICHKA)
[ToBTOpenue u 06o0meHne. TexcToBbIe 3a1aun

(peleHre TEKCTOBBIX 3a7a4 apU(PMETUICCKUM U
anredpanvdeckuM croco0amm)

111

[ToBTOpenue u 06o00meHne. TexcToBbIe 3a1aun




(pemeHre TEKCTOBBIX 3a7a4 apu(PMETUIECKUM U
anreOpanvdecKuM Crocodamm)

112

113

114

[ToBTOpenue u 06001meHue. TekcToBbIC 3a1a4n
(pereHre TEKCTOBBIX 3a7a4 apu(PMETUIECKUM U
anredpanvdecKuM croco0amm)

[ToBTOpenue u 0do0meHne. TeKkcToBbIE 3a1aUn
(pelieHre TeKCTOBBIX 337124 apU(PMETHICCKUM H
anreOpandecKuM crocobamm)

IToBTOpenue u 0600meHne. TeKkcToBbIC 3a1a4n

(peleHre TEKCTOBBIX 3a1a4 apU(PMETUICCKUM U
anreOpanvyecKuM CriocodaMm)

115

[ToBropenue u o6o0mmenue. TeKkCTOBbIE 3a1a9u
(peleHre TEKCTOBBIX 3a7a4 apU(PMETUICCKUM U
anredpanvdeckuM croco0amm)

116

[ToBTOpenue u 06061eHNe. AnredOpanyeckue
BbIpaXkeHUs (IIpeoOpa3oBaHKe anredpanyecKux
BBIPQXEHUM, CO/IEpXKaLNX CTENEHb C LIEIbIM
MOKa3aTeJIeM )

117

[ToBTOpenue u 06061meHne. Anredpanueckne
BbIpaXkeHUs (IIpeoOpa3oBaHKe aNredpanyecKux
BBIPKEHUH, COJIEPKAINX CTETIEHB C IEJTbIM
MOKa3aTeJIeM )

118

119

[ToBTOpenue u o6o0ImeHue. Anredpanyeckue
BbIpaxkeHUs (IpeoOpa3oBaHKe anredpandecKux
BBIPKEHUH, COJIEPKAINX CTETIEHB C IEJTbIM
MOKa3aTeJIeM )

[ToBTOpenue u o6o0IeHue. Anredpanyeckue
BhIpa)keHUs (IIpeoOpa3oBaHue anredpandeckux




BBIP)KEHUH, CoJlepKaIUX apupMeTHIecKuit
KBaJpaTHBIN KOPEHb)

120

[ToBTropenue u o6o0meHue. Anredpanyeckue
BhIpakeHUs (IIpeoOpa3oBaHue anredpandecKux
BBIPAKEHUH, collepKamux apupMeTuaecKuit
KBaJIpaTHbIN KOPEHb)

121

122

123

[ToBTOpeHHE 1 0000IIEHUE. ANredpandecKue
BhIpakeHU (IIpeoOpa3oBaHue anredpandecKux
BBIPKEHUH, COMIepKAIuX apu(pMeTHIecKuit
KBaJIpaTHbIN KOPEHb)

[ToBTOpeHKE 1 0000IIeHNE. ANredpandecKue

BBIpKEHHS (MMpeoOpa3oBaHue IENbIX U IPOOHO-
PaAIMOHATILHBIX BBIPAKCHUN )

[ToBTOpenue n o6obmeHue. Anredbpanyeckue

BbIpa)keHUs (IIpeoOpa3oBaHue LEIbIX U APOOHO-
palMOHATIBHBIX BBIPAXKEHUIN)

124

[ToBTOpenue u 06061eHNEe. AnreOpanueckre
BbIpa)keHUs (IIpeoOpa3oBaHue LEIbIX U APOOHO-
palMOHATIBHBIX BBIPAXKEHUIN)

125

[ToBTOpenue u 06061eHNEe. AnreOpanueckue
BbIpakeHUs (MpeoOpa3oBaHKe LEIbIX U JPOOHO-
paIMOHAEHBIX BBIPAKCHUN )

126

127

[ToBTOpenue u o6o0ImeHue. Anredpanyeckue
BBIPXKCHUS (Pa3I0KEHUE MHOTOYJICHA Ha
MHOXKUTEITH, B TOM YHCJIE C UCTIOJIb30BAHUEM
(GhOpMYyJT COKPAIIEHHOTO YMHOKECHHS)

[ToBTOpenue u o6o0IeHue. Anredpanyeckue
BBIPXKCHUS (Pa3I0KEHUE MHOTOYJICHA Ha




MHO>KUTEJIH, B TOM YHUCJIE C UCIIOIH30BAaHUEM
(hOopMYyJT COKPAIIEHHOT'O YMHOKCHHS )

[ToBTropenue u o6o0meHue. Anredpanyeckue
BBIPXKCHUS (Pa3I0KEHUE MHOTOYJICHA Ha

128 1
MHOXHTEJIH, B TOM YHCJIE C UCIOJIb30BaHUEM
(bopMyIT COKPAIIEHHOTO YMHOXKEHUS)
[ToBTOpeHHE 1 0000IIEHUE. ANredpandecKue

129 BBIPKEHUS (MOJEITHUPOBAHKE C TIOMOIIBIO (hOpMYyIT 1
peabHBIX MPOLECCOB U SIBIICHHIA)

130 OyHKIMY (MOCTPOSHKE, CBOMCTBA N3YYCHHBIX 1
yHKIHiT)

131 [ToBTOpenue u 0606menne. yHKIUYN (TTOCTPOSHUE, 1
CBOICTBA U3YYEHHBIX (PYHKIIHI)

132 [ToBTOpenue n o6odmenne. PyHKIUU (TOCTPOSHUE, 1
CBOICTBa MU3YYEHHBIX (PYHKIIHI)

133 [ToBTOpenue n 06061meHne. OyHKIUH 1
(rpacuyeckoe perieHue ypaBHEHUH U UX CHCTEM)

134 [ToBTOpenue u o6odmenrne. GyHKITUN 1
(rpaduueckoe perieHre ypaBHEHUN U UX CUCTEM)

135 Hrorosast koHTpOIBHAS paboTa 1

136 [ToBTOpenue u 0606menne. DyHKIUU 1
(MozIenMpoBaHUE peabHBIX MPOLECCOB)

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Aunrebpa, 8. Mepsnsik A.I'., [lonskor YrayonenHnoe ooyuenue. OOO U3gaTenbckuii IEHTP
"BEHTAHA-I'PA®", 2020

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

1. Aunre6pa, 8. Mepansak A.I'., [Tonsako Yrinybnennoe odyuenue. OOO Usparensckuit
nentp "BEHTAHA-TPA®", 2020

2. AureOpa: 8 Kjlacc: caMOCTOSITEIbHbBIE U KOHTPOJIbHbIE Pa0OThI: Tocodue A
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