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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA OOECNEYMBACT U3YYCHHUE JPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHMTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
NpPOJOKEHUS O00pa3oBaHWs W IS TOBCEAHEBHOW KW3HU. Paszputue y
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanuecknux aoOCTpakiuii, croco0e OTpakeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIM MATEMaTUYECKOTO
MOJICMPOBAHUS B HAYYHOM T[IO3HAaHHUM W B TMPAKTHKE CHOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KaYECTB MBIIUICHUS, HEOOXOIUMBIX
JUIs aJanTaldd B COBPEMEHHOM Iu¢poBoM obmectBe. M3yduenue anredpsl
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBAaTh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTh CBOU JIEMCTBUS, BBIBOJIBI, (HOPMYIUPOBATH
yTBepkeHus. OcBoeHHe Kypca anreOpbpl 0OecrneurnBaeT pPa3BUTHE JIOTMYECKOIO
MBILUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0oOLIeHHNEe M KOHKpPETH3allnio, aOCTparupoBaHHWE M aHAJOTHIO.
OOyuenue anrebpe MpeanojaracT 3HAUYUTENBHBIM OOBEM CaMOCTOSTEILHOM
NEeATEIbHOCTH OO0YyYalolUXCs, IO3TOMY CaMOCTOATEIBHOE pEIICHUE 3aaad
00y4aroLUMUCS SBJSIETCS pealin3aluen AesiTeIbHOCTHOTO MPUHIUIA O0yYEeHHUS.

B ctpykrype mnporpammbl y4eOHOro Kypca «Anrebpa» yriayOn&éHHOTO
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIIbHO-METOJAMYECKUE JIMHUU:
«Uucna u  BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkiun». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUsI Kypca, B3aUMOICHCTBYS €
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMcCsi MPUXOAUTCS
JIOTUYECKU PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBs3U
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBJICHHbIE BO BCEX OCHOBHBIX pa3Jenax MaTeMaTHYecKOoro
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJIAJEHUIO  OOYYalOUIUMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4eCKOro s3blka. CopepKaTeabHOM W CTPYKTYpHOU
OCOOEHHOCTBIO Y4eOHOro Kypca «AJredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conmepxxanne nuHMM «Yucia M BBIYMCICHUS» CIYXKUT OCHOBOM JJIst
JaNbHENIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTHYECKOTI0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Xe IPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAMUMBIX JIJIsl IOBCEIHEBHOM
’KU3HU. Pa3BuTHE MOHATUS O YMCIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHMs
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM
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NPEACTABICHUI O JEHCTBUTEIBHOM 4YHUCJE. 3aBEpIICHHE OCBOEHUS YHCIOBOMU
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepkanue JByX alre0panyecKux JUHUN — « AIreOpandecKue BhIPAKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOTO 00LIETO
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaXEHUN. Anredpa JAEMOHCTpUPYET 3HAUEHHE MAaTEMaTHKH KakK s3bIKa s
IIOCTPOEHUSI MATEMATHYECKUX MOJIEIE, OIMCAHMS IPOLECCOB M  SIBICHUMI
peasbHOrOo Mupa. B 3agaun oOyueHus anreOpe BXOIAT TakXkKe JajlbHEWIIee
pa3BUTHE AJITOPUTMHUYECKOTO MBILIUICHUS, HEOOXOIMMOIO, B YaCTHOCTH, MJIA
OCBOCHMSI Kypca HMHPOPMATUKH, M OBJIAJIEHUE HABBIKAMH JIETYKTUBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KeHUs, CIOCOOHOCTEN K MaTeEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHune marepuana crnocoOCTBYET Pa3BUTHIO Y OO0yYaroluxcs
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, IpauyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

Yriny6néHubii Kypc anreopsl XapaKkTepu3yeTcs U3yYEHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO ammapara M CBA3aHHBIX C HHUM METOJOB
pemieHus: 3amgad. Aunredpa SBISETCS A3BIKOM JJIi  ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MaTe€MaTH4eCcKOro MojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTUYECKUX YMO3AKIIOUEHHI W MPUHATHIE B airedpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAaIJISIIHO PAaCKPBIBAIOT MEXAHU3M JIOTMUYECKUX MOCTPOCHHUM M ydaT UX
npuMmeHeHuto. Tem cambiM anrebpa 3aHUMAeT OJHO U3 BEIYIIMX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YUYarOIIUXCSl.

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

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

Yuciia 1 BbIYMCICHUS

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

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

Pemenne TekcToOBBIX 3a7au apudmeTnueckuM crocoboMm. Pemienue 3amau u3
peabHOM MpaKTUKU HA YacTH, HA IpoOU, HA MPOIEHTHI, TIPUMEHEHUE OTHOIICHUN
U TIpONOpUMH MpH pelIeHUM 3ajad, pellieHue 3ajad Ha JABMXKEHue, paloTy,
MOKYTKHU, HAJIOTH.

JlenmumocTs 1enbix yncell. CBOMCTBA JCIMMOCTH.

[IpocTeie u cocraBHble uucia. UYETHble M HEYETHbIE uwncna. lIpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
IIPOU3BEIACHUS LEIBIX YHCEII IPU PEIICHUU 3a]1a4 C IPAKTHYECKUM COJIEP)KAHUEM.

HanGomnpiuit o01mumii 1enuTesb 1 HauMeHbIee o011ee KpaTHOE JABYX YHUCET.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. Apu(pMeTHUECKHUE ONepallui HaJl OCTaTKAMHU.

AJredpanyeckue BbIpaKeHHs

BelpaxkeHre C IEepeMEHHbIMU. 3HAYEHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBienue 3aBUCUMOCTH MEXAY BETUUMHAMU B BUJIE (DOPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

Muorounensl. MHorousieH cTaHaapTHOro Bujaa. CTEneHb MHOTO4WICHA.
CrnoxxeHue, BbIYMTaHUE, YMHOKEHUE WU JieleHue MHorowieHoB. [IpeoOpa3oBanue
LIEJIOTO BBIpaXXEHUs B MHOTOWIEH. KOpHM MHOrO4JIEHA.

DopMyJIbl COKPAIIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JBYX BBIpAKEHUH, KyO0 CyMMBI U KyO pa3sHOCTH JBYX BBIpaXEHHH, Pa3HOCTH
KBaJpaTOB JIByX BBIPQXCHUM, TMPOU3BEICHHE PA3HOCTH M CYMMBI JBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHIA.

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
MaTeMaTU4YecKasi MOJENb PEaJbHON CUTYallUH.
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JIuneliHOE ypaBHEHME C OIHOM INEPEMEHHOU. YHCIIO KOPHEN JIMHEMHOTO
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 cioxeHusd. Cucrema JAByX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKIMHA

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

[TpsimoyronbHasi cucremMa KOOpAMHAT. AOcIucca M OpAMHATa TOYKM Ha
KOOpAMHATHOM Tu1ocKoCcTH. [IpuMepsl rpadukoB, 3agaHHbIX (opMynaMu. 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'paduk pynkunu. IloHaTHs MakcuMymMa U MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha MMPUMEPAxX PeaNbHBIX 3aBUCUMOCTEMN.

JIuneiinas Qynkus, e€ cpoictBa. I'padux nauHeitHOM (QyHkuuu. ['padux
dbynkuuu y = |x|. Kycouno-3aganasie QpyHKIum.

8 KUIACC

Yucaa v BIYMCICHUA

KBaapatHbie KOpHU. Apu(MeTHUECKUl KBaAPaTHBIN KOPEHb U €ro CBOMCTBA.
[lonaTHe wuppanroHaIbHOrO yucia. JeWcTBHS € HWppauMOHAIBHBIMUA YHCIAMHU.
CBoiCTBa IEWCTBUN C UPPALIMOHAIBHBIMY YnciamMu. 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.

Pasmepsl 0OBEKTOB OKpYXAIOUIETO MHpA, AJUTEIBHOCTh IPOLIECCOB B
OKpyaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AsredOpanvyecKue BbIPpAKEHUA

Anrebpandeckas apoOb. JlomycTuMble 3HAUYE€HUS TEPEMEHHBIX B JAPOOHO-
paloHaNbHBIX BbIpaxeHUsX. OCHOBHOE CBOWCTBO airedpanyeckoi apoou.
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CrnoxxeHre, BBIYUTAHWE, YMHOXXEHHE U JEJICHHE anreOpandeckux ApoOei.
Brienenue 1enoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKECHUS. ToxnecTBEeHHbIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUH.

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

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

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAApPATHOTO YpPABHEHWS.
KonnuecTBO neNCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHeHMs. Teopema Buera.
VYpaBHEeHUs1, CBOAUMMBIE K JIMHEWHBIM YpPaBHEHUAM WIH K KBaJpPAaTHBIM
ypaBHeHUsAM. KBagpaTHoe ypaBHEHHE C TapaMeTpoM. PeneHne TeKCTOBBIX 3a1a4 C
MOMOILBIO KBAJIPATHBIX YPABHEHUI.

JpoOHo-pannoHanbHble  ypaBHEHHs. PelieHue  aIpoOHO-paIlMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pAIMOHATBHBIX
ypaBHeHUH. ['padnueckast HHTEpIIpeTaIis ypaBHEHHM ¢ IByMs IEPEMEHHBIMU.

Uucnosele HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nepemenHoii. CTporue u HeCTporue HepaBeHcTBa. CloKeHue
U YMHOXEHHME YHUCIOBBIX HEpaBeHCTB. OILIEHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

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

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

DyHKIUU

OO6usacTb onpeeneHusi 1 MHOXKECTBO 3HaueHui ¢pyHkunu. CrocoObl 3a1aHus
bynkuumii. ['paduk Gynkumrn. Utenue cBoicTB pyHkumu 1o e€ rpaduxy. [Tpumepst
rpadukoB GYHKIHMA, OTPAKAIOMINUX PEeATbHBIE MPOIECCHI.

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

Oynkupn y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x| # ux cBoiicrBa.
Kycouno-3anannbie GpyHKINU.

9 KIIACC

Yucaa v BLIYUCJICHUSA
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Kopenp n-i1 cremeHn u ero cBoicTBa. CTeneHb ¢ panUMOHAIbHBIM
IIOKAa3aTelIeM U €€ CBOMCTBA.

AJireOpanyeckue BbIpaKeHUs

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpPXKAIIUX KOPEHb n-U
cTeneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUsl BbIPAKEHUM, COIEPHKALUX CTENEHD C
pPalMOHAJIBHBIM [T0KA3aTEJIEM.

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

YpaBHeHUs U HEPABEHCTBA

bukBanpatHsle ypaBHeHUs. [Ipumepsl IPUMEHEHUN METOIOB PaBHOCHIIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, rpaUyecKoro MeToAa MNpU PEIICHUU
ypaBHEHUM 3-1 U 4-11 CTENICHEM.

Pemenue qpoOHO-palinOHAIbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHHH C ABYyMs IEPEMEHHBIMU. Penienue npocrenmux
CUCTEM HEJIMHEWHBIX ypaBHEHWH ¢ JABYMs IepeMeHHbIMU. ['paduueckuii meton
pEIICHUs] CUCTEMbl HEJIMHEHHBIX ypaBHEHHMU € JOByMsi nepeMeHHbIMH. Cucrema
JBYX HEJIMHEWHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMH KaK MOJENb PEajbHOU
CUTYaIINH.

UucnoBele HepaBeHCTBA. PelleHne NMHENHBIX HEpaBEHCTB. J0Ka3aTesnbCcTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajioB. MeToJl MHTEPBAJIOB
JUIsl pallMOHAIBHBIX HEPABEHCTB. IIpocTelinme HepaBeHCTBA C TapaAMETPOM.

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

HepaBeHCTBO ¢ ABymMs IepeMEHHBIMH. PemieHne HepaBeHCTBA € JBYMs
nepemMeHHbIMU. CHCTeMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJI pEUIEHUS] CUCTEM HEPABEHCTB C ABYMSI IEPEMEHHBIMH.

DyHKUIMHA

Oyuknusa.  CpoiictBa  (QyHKUMI:  Hynd  (QYHKIUH,  HOPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, TIPOMEKYTKHA BO3pACTaHMs M yObIBaHUSA (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
3aBUCHMOCTH OT €€ Koo duuuentos. I'paduxu dynkumii y =ax2, y = a(x —m)’u y
= a(x — m)? +n. [Tocrpoenne rpapukoB GyHKIHUI ¢ MOMOIIBLIO TPeoOPa30BaHUIA.

Hpo6uo-nuneiinas gyukmus. Mccnenoanve GyHKITii.

®OyHkuus y = x" ¢ HaTypaJlbHBIM TOKa3aTelieM # U €€ Tpaduk.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOTPECCHU
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[Tonsitne umCIOBOM mTocHenoBaTeIbHOCTH. KOHEUHbIE M OECKOHEUYHBIC
nocjaeaoBaTeabHOCTH.  OrpaHuyeHHass  MOCJIENIOBATENbHOCTh.  MOHOTOHHO
Bo3pacraromas  (yObIBaromiasi)  moclieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ MOMOUIBI0 (HOPMYIBI 71-TO
YJIeHa, PEKyPPEHTHBIN.

Apudmernueckas W reomeTpuueckas mnporpeccun. CBOWCTBa UJICHOB
apu(METHIECKON © TeoMeTpudeckoil mporpeccuit. Dopmynsl 7-TO dieHa
apu(pMeTHYeCKOl U reomMeTpuueckor mnporpeccuid. @opMmysbl CyMMbl MEPBBIX 71
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM mporpeccuil. 3aiauu Ha MPOIEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBieHne O CXOAUMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHUPOBAHUU
O0ECKOHEYHO yOBbIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron matematuueckon nHaykuuu. [Ipocreimme npumepsl.
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[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYEGEHOI'O
KYPCA «AJITEBPA» HA YIJIYBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY M HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  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 BBIMOJTHEHUIO 00SI3aHHOCTEN IpakIaHWHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO 3TUYECKHUX MPOOJIeM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMaTUYECKOIro
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIBHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LMBUJIA3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :
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FOTOBHOCTBIO MPUMEHSTh MAaTEMATUYECKHWE 3HAHHWS 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 OMMOKY 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
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MPoOJIeM U IMMyTeH UX pPeIIeHNUs;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
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 00OBEKTAX M SBJICHUSIX, B TOM YHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUs] W JeHCTBHUS, (OPMYJIMPOBATH M OIEHUBATh 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 OBJIQJICHHEM YHUBEPCAITbHBIMU
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBIIATH M XapPaKTEPU30BATh CYLICCTBCHHBIE MPU3HAKKM MaTEMATUYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;
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BOCIPUHUMATh,  (GOPMYJIHpPOBaTH U  MPeoOpa3oBBIBATh  CYXKJCHUS:
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 MPOTUBOPEUUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUM, yMO3aKIIOUEHNUH TI0 aHAIOTHH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOM WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBareabckue AelCTBUS:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTaBICHHOMY IIJIaHY OKCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUSA, OKCIIEPUMEHTA, OILEHUBAThH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

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

Pa6ora ¢ unpopmaunmeii:

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

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

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHON TpaduKoi 1 UX KOMOMHALIUSAMU;

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

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA
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BOCIIPUHUMATH U (POPMYITHPOBATH CYXKJACHUS B COOTBETCTBUH C YCIOBUSIMH U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3PCHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3aJadd, BBICKA3bIBATh HJEH, HAIICIICHHBIE Ha ITOUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTaBISITh Pe3yIbTaThl PEIICHUS 3a/1a4H, YKCIICPUMEHTA, UCCIICIOBAHUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, IUTAHMPOBATH OPTaHW3alUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykIeHHs, 0OOMEH MHEHUH,
«MO3TOBbIE IITYPMbl» W HWHBIE); BBIOJHITH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaH[bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIada B OOMmUA pe3yiabTaT 10
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEelIeHUs 3aJaud (WJId €ero
4yacTh), BBIOMpAaTh CHOCOO peleHUuss ¢ Y4ETOM HUMEIOIIUXCA PECYpCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

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

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;
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OLICHUBATh COOTBETCTBUE pPE3yJbTaTa JEATEIBHOCTH MOCTABICHHOMN ILIEIU U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEJOCTKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXaTh AMOLUHM TPU H3YyYCHHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

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

Yucsaa 1 BBIYMCIEHUSA

PammmonansHbBIE UnCHa.

[TepexoauTh OT OHOUN (OPMBI 3allMCH YHUCEN K Apyrou (ImpeoOpa3oBLIBATH
JEeCATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYPaJIbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
YyuCcell, MHOXXECTBAa pallMOHAJIBHBIX 4YHCEI MpU PEHIEHUWU 3a/ad, MPOBEICHUU
pacCyXJIEHUM U 10Ka3aTEIbCTB.

[TonrMaTh U OOBICHATH CMBICIT TTO3UIIMOHHOM 3aIMCH HATYPaJbHOIO YHCIA.

CpaBHUBATH U YIIOPSIOUYMBATH PallMOHAJIbHBIC YUCIIA.

BreinonHATh, coueras YCTHbIE U MHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHAIBHBIMHU YHUCJIaMU, UCIIOJIB30BaTh CBOMCTBA YKMCE U MpaBUIIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBINoMHATH 1EMCTBUS CO CTENIEHIMU C HATYpaJIbHBIMU IMOKA3aTEIsIMHU.

HaxoauTh 3Ha4Y€HUs YUCIOBBIX BBIPAKEHUN, COAEpKAIIUX PallMOHAIbHBIC
Yyucia W CTENEHM C HaTypaJIbHBIM IIOKa3aTesieM, NPUMEHATh Pa3HOOOpa3HbIC
CrIoCOOBI ¥ TPUEMBI BBIYMCIICHUSI, COCTABJISATh M OIEHUBATh YHUCIIOBBIC BHIPAKCHHS
MIPU PEIICHUHU MPAKTHUCCKUX 3aJ1a4 U 3a/1a4 U3 APYTUX YICOHBIX MPEIMETOB.

OkpyrJisiTh  4YMClia C 33JaHHOW TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKONM CHUTYyallud, BBIMOJHIAThL MPUKUIKY U OIEHKY pe3yjbTara
BBIUHCJICHUN, OLIEHKY 3HAYEHUM 4YHCJIOBBIX BBIPAKEHUN, B TOM UHCIE IIPU
PEILICHUH MPAKTUYECKUX 3a7ad.

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

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJa4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, TPONOPIHUOHAIBHOCTbIO BEIMYUH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pEe3yabTaThl PEIICHUS 3a7a4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.
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J1eTuMOCTb.

Jloka3bIBaTh U MPUMEHATH NPU PELIEHUH 3a]a4 PU3HAKU JETUMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEIUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YHCEN.

PackiianpiBaTh HAa MHOYKUATENU HATypajbHbIC YHCIIA.

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

Haxonute HamOONBIMI OOIMMIA JETUTETh U HAaUMEHBIEE O0INee KpaTHOE
YUCeJl U UCII0JIB30BAaTh UX IPU PELICHUH 3a1a4, IPUMEHATh alnroputM EBknuaa.

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

AJuiredOpanyecKue BbIPaKEeHUA

BrIpakeHus ¢ nEpEMEHHBIMH.

Hcnonp30BaTh aiaredpanyeckyro TEPMHUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

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

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

MHoOrouneHsl.

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

BoimonHaTe neficTBus (CI0KE€HUE, BHIYMTAHNUE, YMHOKEHHUE) C OJJHOUICHAMU
U C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOXKEHHUS (KBaJlpaT U
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBaJpaToB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHCJIE JUIsl YIIPOILIEHUS BHIYMCICHHI.

OCyIIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMXKHTEIH C IOMOIIBIO
BBIHECEHUS 3a CKOOKHM OOIIEr0 MHOXKUTEJNS, TPYNIUPOBKH ClIaraéMbIX, MPUMEHSs
(bopMyJIbl COKPAIIEHHOTO YMHOKEHUSI.

[IpumeHsTh nMpeoOpa3oBaHKUsI MHOTOWICHOB ISl PEIICHMS Pa3iMYHbIX 3a]ady
13 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEATbHOW MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU I10KA3aTEIsAMU LIS
peoOpa3oBaHUs BRIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpPaBUJIA
Iepexoia OT UCXOAHOTO YPABHEHUS K PAaBHOCUIIBHOMY eMmy. [IpoBepATs, sABISIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TonGupate mnpumepbl Map 4YHCEIN, SBIAIOIMIMXCS pPEIIeHUEM JUHEHHOro
YPaBHEHHUSI C ABYMsI IIEPEMEHHBIMU.
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CtpouTh B KOOPAWHATHOW IJIOCKOCTU TpadUK JIMHEHHOTO YpaBHEHUS C
JByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHUS.

Pemate cucteMsl 1ByX JIMHEMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMH, B TOM
quciie rpaduuecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH IO YCJOBHUIO 3aJauyd, 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, MHTEPBAJIbI, 3aAMKCHIBATh YACIOBBIE MPOMEKYTKHU 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, BpPEMs, PACCTOSHHE, LEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM pabOTHI.

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

[lonnmate rpaduyeckuil cocod MpeACTaBICHHUS W aHalIW3a MHMOpManuwy,
U3BJIEKAaTh U UHTEPIPETUPOBATH HHPOPMAIIUIO U3 TPaUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynH (QYHKIMH, MPOMEXYTKH 3HAKOMOCTOSAHCTBA (DYHKILIHH,
MIPOMEKYTKHA BO3pacTaHusi U yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE MU HAaUMEHBILEE
3HauYeHUs (PYHKITHN).

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

K xoniry 00y4yeHus B 8 ki1acce 00y4aromuics MOJIYyYUT CIEAYIONHE TPEIMETHBIC
pe3yabTaThl:
Yucjaa 1 BLIYUCJIEHUA
HppaunonanpHble YnCIIA.
[ToHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CB00OOHO OIEepHUPOBATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, apU(PMETHUCCKUN
KBAJIpaTHbIM KOPEHb, UPPALUOHAIIBHOE YHCIIO, HAXOAWUTh, OLICHUBATh KBAJPAaTHbIE
KOpPHH, HCTIOJIb3YSl pu HEOOXOINMOCTH KaJIbKYJIATOP, BBINOJIHSTh
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npeoOpa3oBaHMsl BBIPAKEHUM, COIEPXKAIIUX KBaJpaTHbIE KOPHU, HCIOIb3Ys
CBOMCTBA KOPHEU.

Hcnonp30BaTh HadajabHbBIE IPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YuCcel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxaTh JIeWCTBUTEIIbHbBIC
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 UCIIOJIb30BAHUEM Pa3HBIX CHCTEM U3MEPEHUM.

J1emMMocCTb.

CBoOOMHO omepupoBaTh MOHSATUEM OCTaTKa IO MOJYJIO, TPUMEHSThH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJIUTh OCTATKA CYMMBI U IIPOU3BENCHUS 110
JTaHHOMY MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoOHO-palilnOHAIbHBIE BHIPAYKEHUSI.

Haxonuth AOMyCTUMBbIE 3HAYEHUS 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 PALIMOHAIBHBIX BBIPAXKEHHIM.

[IpumeHsTh npeoOpa3oBaHus BEIPAXKEHHUM JIs pelICHUs! Pa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEATBHON MPAKTUKH.

CrerneHu.

[IpyMeHATE TIOHATHE CTENEHHW C LEJNbIM II0Ka3aTeJIeM, BBIIOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPIKAIIMX CTENEHU C LIEJIbIM MOKa3aTeJIeM.

HppanmoHanbHbIE BEIPAKECHUS.

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

BoInonHATh npeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HCHOJIB3YS
CBOMCTBA KOPHEH.

YpaBHeHUs U HEPABEHCTBA

Pemars kBagpaTHbIE ypaBHEHUS.

Pematb 1poOHO-palioHaNbHBIE YPaBHEHHUS.

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

[IpoBoauTh HCCENOBaHNS YPAaBHEHUM U CUCTEM YPAaBHEHHH, B TOM YHUCIIE C
OpPUMEHEHHEM TpapuuecKuX NpeCTaBIeHUN (yCTaHABIMWBATh, HMEET JIU
YPAaBHEHHME WJIM CUCTEMA YPAaBHEHHUW PEIIEHUSA, €CIIM HMMEET, TO CKOJIbKO, U

npouee).
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[lepexoauTh OT cloBeCHOW (OPMYIUPOBKM 3amadu K €€ aireOpamdecKoi
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBbl YpaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4H IMOJYyYEHHBIN pe3yJbTarT.

[TpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB U CpPAaBHEHUS, OLIEHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[TornMaThe ¥ UCHONB30BaTh (DYHKIMOHAJIBHBIE MOHATHUS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O003HAUYEHMs), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHUIO
aprymMeHTa, OIpeAeaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crpouth rpaduku pyHKUUN , OMMUCHIBATH CBOIMCTBA YMCIOBOW (DYHKIHMH IO
e€ rpaduky.

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

Yuciia ¥ BbIYHCICHUSA

CBOOOJHO oOmepupoBaTh MNOHATUSAMM: KOPEHb A-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAXOOUTh KOPEHb H-U CTENEHU, CTEIEHb C
palMOHAIBHBIM IIOKA3aTEJNIEeM, HCIHOJb3yd NpPU HEOOXOJUMOCTH KaJIbKYJISATOP,
IIPUMEHSTH CBOMCTBA KOPHS 11-M CTEIIEHU, CTEIIEHU C PALMOHAIBHBIM IIOKA3aTEIIEM.

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

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJA, OKPYIJIATH
JNEWCTBUTEIIBHBIE YUCIIA, BBIINOJIHATh IPUKUIKY PE3yJIbTaTa BBIYMCICHUHN, OLEHKY
YU CIIOBBIX BBIPAKCHUMU.

Auredpanyeckue BbIpaKeHUs

CBOOOIHO oOMEepUpOBaTH MOHATUEM KBAAPATHOTO TPEXUJIEHA, HAXOAUTH
KOPHM KBaJpaTHOI'0 TPEXWICHA.

PackiianbiBaTh KBaJApAaTHBIN TPEXWIEH HA JIMHEHHBIE MHOKUTEIU.

YpaBHeHMs U HEPABEHCTBA

Pewlars JiMHEMHBIE U KBaApPATHBIE YPAaBHEHUS, YPaBHEHUs, CBOMSIIMECSH K
HUM, IPOOHO-pAIlMOHAJIHBIE YPABHEHHS.

Pemiats HECIOKHBIE KBAIPATHBIE YPABHEHUS C TAPAMETPOM.

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

Pemate cucremel ABYX JIMHEHHBIX YPAaBHEHHUH C ABYMsI IIEPEMEHHBIMU WU
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJJHO YPABHEHUE HE ABIIACTCSA JIMHEUHBIM.

Pemats HECIOKHBIE CHUCTEMBI HEIMHEMHBIX YPABHEHUH C TapaMETPOM.
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[TpuMeHsTh METOIbI PABHOCUIIBHBIX MIPeoOpa3oBaHuil, 3aMEHbI IEPEMEHHOM,
rpaduueckoro MeToja Mpu perieHny ypaBHeHU! 3-i u 4-i cTeneHe.

Pemate cucTeMbl 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 LEJIBIX 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).

Pemiath TeKCTOBbIE 3ajauu aJireOpaudeckuM Croco0oOM C  TOMOIIBIO
COCTABJICHHsI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcronb30BaTh ypaBHEHUS, HEPABEHCTBA M HX CHUCTEMBI JUISl COCTABIICHHUS
MAaTEMATUYECKOW MOJEIN pPEATbHOM CHUTyalldd WIM MPUKIAJHOWA 3a/1auH,
MHTEPHPETUPOBATH NOJYUYCHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, Tpauk
byHKIMU, TpsMas MOPONOPIHUOHATIBHOCTh, JIMHEWHas GyHKIUS, oOpaTHas
MPONOPLHUOHATIBHOCTD, Mapadosia, rurnep0osia, KyCouHo-3aAaHHas PyHKIUs.

HccnenoBarh pyHKIUIO 10 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMI:
00JacTh OMNpENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (PYHKIMH, MPOMEKYTKH
3HAKOIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHusi M YObIBaHMSA, 4YETHOCTh U
HEYETHOCTb, HAaUOOJIbIlIEE U HAMMEHbILIEE 3HAYEHHSI, ACUMIITOTHI.

Pacno3naBaTh KBaApaTUyHy0 (QYHKIMIO 110 (Gopmysie, IPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Onpenensaty MoyioxeHue rpaduka KBaapaTUIHOW (PYHKIIUU B 3aBUCUMOCTH
oT ¢ K03 PUITUEHTOB.

Crpoutrb rpapuk KBagpaTMUYHOHM  (YHKUMH, ONHUCHIBATH  CBOWCTBA
KBaJpaTUYHON QPYHKIMU 10 €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMM JJI pElIeHUs 3a/1a4.

Ha npumepe kBaapatnyHoit GpyHKIMM cTpouTh rpaduk GyHkmuu y =af(kx +
b) + ¢ ¢ momomipio IpeoOpazoBanuii rpaduka GyHKIMH y=f(X).

WnnmroctpupoBaTh € MOMOIIBIO Tpaduka pealbHyl0 3aBUCUMOCTH WIU
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApupmMernyeckasi ¥ reoMeTpUYECKasi MPOrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MOCIEA0BATEIBLHOCTD, apupMeTHIecKas
Y TEOMETPUYECKAsl TPOTrPECCHH.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 33 ot 04.06.2024. UcnonHutens: Bnvkun A.U. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 18 s 62. CTpaHuua cosaaHa: 04.06.2024 09:45 =¥ TATAPCTAH



3amaBaTh TOCIIEIOBATEILHOCTH PAa3HBIMH CIOCOOAMHU: OMUCATEILHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (DOPMYJIBI 72-TO WICHA, PEKYPPESHTHBIM.

BBITIONTHATS  BBIYMCIICHHWSI C  HCIOJIB30BaHHEM (OpPMYJ 7-TO  dJieHa
apu(pMEeTHIECKON U TEOMETPUUECKOMN MPOTPECCHid, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxaTh YICHBI IMOCIEIOBATEILHOCTH TOYKAMH Ha KOOPIWHATHOM
TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIC C YHUCIOBBIMH IIOCJICIOBATEILHOCTSIMHU, B TOM
qHCIie 3a/1a4U U3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJIbKyJsATOpa, MU(PPOBBIX
TEXHOJIOTHH).

Pacrio3naBaTh W TPHUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCTIEZIOBATEILHOCTEH, OTPAaHMYEHHBIX  IOCIEAOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAIOIINX ) MOCIEI0BATEIHOCTEH.

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

[IpuMeHATh METOT MaTEeMAaTHYECKOW WHIYKIIUU TIPH PEIICHUH 3a]1a4.
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TEMATHYECKOE IIJNTAHUPOBAHHUE
7 KIIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbIl

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JIeKTPOHHbIE
(undposbie)

oOpa3oBaTe/ibHbIE

pecypchl

UNCJIA U BIUNCJIEHUA.
PanmonaneHble uncna (MOBTOpEHUE)

OVYHKIMU. Koopaunatel u
rpaduku. OyHKIIUU

11

17

AJI'EBPAMYECKUE BBIPAXKEHU .
BeIpaxxeHus ¢ nepeMeHHbIMU

YPABHEHUA 1 CUCTEMbI
YPABHEHUI. JIuneiinbie ypaBHeHus

YUCJIIA U BBIUNUCJIEHUSA. Creniens ¢
HaTypaJbHBIM NIOKa3aTelieM

10

AJITEBPANMYECKUWE BBIPAKEHUN .
MuorouieHsl

AJITEBPAMYECKUE BBIPAKEHU .
@opMyIbl COKPAIIEHHOTO YMHOXEHUS

UNCJIA U BBIYUCJIEHUA. [lenumocTh

23

14

10

10

OYHKIUUN. Jluneiinas pyHKIHSL

VYPABHEHU U CUCTEMBI
VPABHEHUM. CrcTeMbl TMHEHHBIX
ypaBHEHUH

16

14

11

[ToBTOpenue, 0600MIIEHNE,
cHCTEMAaTH3aInsI 3HaHUH
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
MpPOrpaMmMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI pecypen

1 YPABHEHHMA 1 HEPABEHCTBA. 20 |
HepaBenctBa

) UNCJIA U BBIUMCJIEHUW . KBaapaTtHbrit 17 1
KOPEHD

3 YPABHEHUA N1 HEPABEHCTBA. 17 |
KBagparssle ypaBHeHUSA

4 AJITEBPAMYECKUE BbIPAXKEHU . 17 1
JIpoOHO-paliioHaIbHBIC BEIPAKCHUS

5 YPABHEHUA N1 HEPABEHCTBA. 19 |
JIpoOHO-palmoHanbHbIe ypaBHEHUS

6 OVYHKINMN 15 1

7 AJITEBPAMYECKHUE BBIPAXXEHU . 14
Crenenu

8 UNCJIA U BBIUNCJIEHUS. IenumocTs 7 1

9 [ToBTOpEHuUe, 06o6meHIfe, 10 1
cucTeMaTu3anus 3HaHUN

OBILIEE KOJIMYECTBO YACOB I1O I[TPOT'PAMME 136 8 0
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrpoarieie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 OYHKINU 25 1
) YPABHEHUA N1 HEPABEHCTBA. 15 1
KBagparHsle HepaBeHCTBA
3 YPABHEHUA 1 HEPABEHCTBA. ’s |
VYpaBHEHMsI, HEpaBEHCTBA U UX CUCTEMBI
4 YMCJIOBBIE ITOCJIEAOBATEJIBHOCTU 25 |
N ITPOI'PECCHH
5 AJITEBPAMYECKUE BBIPAXXEHU . 12 1
CreneHb ¢ pallMOHAJIBHBIM [T0KA3aTEIEM
6 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 34 i
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0

[okymeHT co3aaH B anekTpoHHon chopme. Ne 33 ot 04.06.2024. NcnonHutens: bnnknH A.N.
Ctpanuua 23 u3 62. CtpaHuua cosgara: 04.06.2024 09:45

Il INIEKTPOHHBIN
=¥ TATAPCTAH



[okymeHT co3aaH B anekTpoHHon chopme. Ne 33 ot 04.06.2024. NcnonHutens: bnnknH A.N. 0 INEKTPOHHbIA
Ctpanuua 24 13 62. Ctpanuua cosaaHa: 04.06.2024 09:45 =¥ TATAPCTAH



HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

IToBTOpenue. PannonanbHbie ynca

[ToBTOpenue. CpaBHeHue,
YIOPSI0UMBAHNE U apU(PMETHUECKHE
JICWCTBHS C PAllMOHAIBHBIMH YHCIIAMH

[ToBrOpenue. Yucnosas npsmas,
MOJyJb YHClIa

[ToBTOopenue. [IponeHThI, 3aNTUCh
MIPOLICHTOB B BUJIE ApOoOU U IpoOH B
BHJIE MIPOLICHTOB

IToBrOpenue. Tpu OCHOBHBIE 3a/1aun HA
MIPOLIEHTHI

[ToBrOpenue. Tpu ocCHOBHBIE 3a1a4n Ha
IIPOLICHTHI

[ToBTOpenue. Perenre TeKCTOBBIX
3a/1a4 apuhMETHUYECKUM CTIOCOOOM

[ToBTOpenue. Pemenue 3a1ay u3
peabHOI MPAaKTUKK Ha YacTH, IpooH,
MIPOLEHTHI, TPUMEHEHUE OTHOLIEHUI U
MIPONOPLMHI P PEHIEHUH 33124
[ToBTOopenue. Pemenue 3a1ay us3
peabHOM MPaKTUKK HA YacTH, IpOO0H,
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MPOLICHTHI, TPUMEHEHUE OTHOILIEHUHN U
MIPONOPUUI IPYU PELICHUH 3314

10

11

12

IToBTOpeHue. PeanbHble 3aBUCUMOCTH;
pelIeHne 3aa4 Ha JABIKCHUE, padoTy,
MOKYIIKH, HAJIOTH

KoHnTponbHas pabota 1mo Teme
"PanonanbpHele ynuciaa'

Koopaunara Touku Ha nmpsiMoi

13
14

Hucnossle IPOMEKYTKH

YucnoBbie IMPOMEIKYTKHU

15

16

17

PaccrosiHne Mexy 1ByMsl TOUKaMH
KOOPJIMHATHOMU IIPSMOM

[IpsiMmoyrosibHas cucTeMa KOOpAMHAT.
Aflcmucca v opuHaTa TOUKH Ha
KOOPAMHATHOM IIOCKOCTH

HpﬂMOYFOJ'IBHaSI CUCTCMA KOOPpAHHAT.

A6CHI/ICCEI " OpJAuHAaTa TOYKU Ha
KOOpﬂHHaTHOﬁ INJIOCKOCTH

18

[Ipumeps! rpagukoB, 3aJaHHBIX
bopmynamu

19

20

Urenue rpadMKoB pearbHbIX
3aBUCUMOCTEN

(DYHKI_[I/IOHaJ'IBHLIC 3aBUCUMOCTH MCIKIY
BCJINYHUHAMH

21

[Tonstue pynkuuu. OyHKIUSA Kak
MaTeMaTH4YeCKast MOJEIb PEaIbHOTO
nporecca

22

[Tonstue pynkuuu. OyHKIUSA Kak
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MaTeMaTU4ICCKasA MOJCJIb PCAJIbHOI'O
mponecca

23

24

25

[onsarue pynkunu. OyHKIUS KaK
MaTeMaTHYeCKast MOJIeTb PeaTbHOTO
mporecca

OO6nacth onpeaesieHus ¥ 00J1acTh
3HAYCHUH PyHKITUH

OO6nacth onpeaesieHus ¥ 00J1acTh
3HAYCHUU PYHKIIUU

26
27

Crioco0sI 3a1aHus PYHKIIUU

I'paduk pynkuuu

28

29

30

KonTtponpHas pabora o Teme
"Koopnunats! u rpadpuku. Oyaxmm”
BripaxkeHue ¢ nepeMeHHbIMU. 3HAYCHHE

BBIPpAXKCHUA C ICPEMCHHBIMU

BBIpa)KeHI/IC C IICPEMCHHBIMU. 3HadeHUe
BBIPpAXKCHUA C IEPECMCHHBIMU

31

32

33

BolpakeHue ¢ nepeMeHHbIMU. 3HaUCHHE
BBIPAKEHHUS C IEPEMEHHBIMA

[TpencraBieHne 3aBUCUMOCTH MEXY
BEJIMYMHAMU B BUJI€ (HOPMYIIbI

[TpencraBieHne 3aBUCUMOCTH MEXY
BEJIMYMHAMU B BUJI€ (HOPMYIIBI

34
35

Beraucnenus mo popmynam

Brruucnenus no popmynam

36

YpaBHEHHE C OJTHON MEPEMEHHOM.
Kopenp ypaBHeHUs
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37

CBoiicTBa ypaBHEHHI C OJJHOM
MepEeMEHHOMN

38

39

CBoiicTBa ypaBHEHHI C OJTHOM
MEPEMEHHOM

PaBHOCHUIIBHOCTD YpaBHEHUI

40

YpaBHEHHE KaK MaTeMaTU4YeCKast
MOJIEJIb PEAIbHOM CUTyalluu

41
42

Yucno KopHEH TUHEHHOTO ypaBHEHUs

Hucno KopHeH JIMHEMHOTO YpaBHEHUS

43

44

Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOLIBIO
JIMHEWHBIX YPaBHEHUN

JluneitHOE ypaBHEHHE, CoepKaIlee
3HAK MOJYJIS

45

KonTtponpsHas pabora mo Temam
"BoIpakeHus ¢ nepeMeHHbIMU",
"JIuHelHbIE ypaBHEHUS"

46

47

CreneHb ¢ HaTypaJbHBIM [TOKa3aTeIeM

CBolicTBa CTENIEHU C HATYPaJIbHBIM
MOKa3aresieM

48

CBolicTBa CTENEHU C HATYpaJbHbIM
HOKa3aTeneM

49

50

CBolicTBa CTENIEHU C HATYPaJIbHBIM
nokasaresjaeM

3ammch uncna B JECATUYHOMI
MO3UIIMOHHOM CHCTEME CUHCIICHUS

51

3anuce Yncia B JECITUYHON
MMO3UIIMOHHON CUCTEME CUUCIIEHUS
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5 Opnnowienbl. OJHOUIEH CTaHAAPTHOTO 1
Buaa. CTeneHb OJHOYICHA
53 OpnnHowienbl. OJHOUIEH CTaHAAPTHOTO 1
Buja. CTeleHb OJJHOWICHA
MmuorouseHsl. MHOTro4ICH
54 cTaHaapTHoro Buja. CteneHb 1
MHOTOYJIeHa
MmuorouseHsl. MHOTro4ICH
55 cTraHaaptHoro Buja. CTeneHb 1
MHOTOYJIEHA
56 CioKeHHe 1 BEIYUTaHUE MHOTOYJIEHOB 1
57 Crno)keHHe U BRIYMTAHHE MHOTOUYJIEHOB 1
58 CioKeHHe U BBIMUTaHHE MHOTOYJIEHOB 1
59 VYMHOKEHUE U [eJIEHHE MHOTOYIEHOB 1
60 VYMHOXEHUE U ICICHHE MHOIOYICHOB 1
61 YMHOXEHHE U AeJIEHNe MHOTOUYJICHOB 1
62 YMHOXEHHE U AeJIEHNe MHOTOUYJICHOB 1
63 [IpeobpazoBanue 11€10T0 BHIpAKECHUS B |
MHOTOYJICH
64 [TpeoOpa3zoBaHue IENOTO BBIPAKECHUS B |
MHOTOYJICH
65 [Tpeobpa3zoBanue 11€I0T0 BHIpAXKECHUS B |
MHOTOYJICH
66 KopHau MHOTOUIEHA 1
67 Kopau mHOrowieHa 1
68 ToxnectBo. TOXKIECTBEHHBIE |
npeoOpa3oBaHusl ATeOpandecKux
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BBIPAKCHUI

69

70

71

ToxnectBo. TOXKIECTBEHHBIE
npeoOpa3oBaHus ANreOpandecKux
BBIPAKCHUI

ToxnectBo. TOXKIECTBEHHBIE
npeoOpa3oBaHusl ATreOpanyecKux
BBIPAXKEHUI

ToxnectBo. TOXKIECTBEHHBIE
npeoOpa3oBaHusl AreOpanyecKux
BBIPAXKEHUM

72

ToxnaectBo. ToXKIECTBEHHBIE
npeoOpa3oBaHUsl AreOpanyecKux
BBIPAXKEHUM

73

74

JlokazaTenbCTBO TOXKJIECTB
KoHTposbHas pabota 1mo Temam

"CreneHp ¢ HaTypaJIbHBIM
nokazarenem", "MHuorouieHs!"

75

KBagpar cyMMBI 1 KBajipaT pa3HOCTH
JIBYX BBIpaXKCHUUN

76

77

KBampar cymMMBl HECKOTBKUX
BBIPAKECHUI

Ky0 cyMMBI 1 Ky0 pa3HOCTH JIBYX
BBIPAKECHUI

78

79

80

Pa3HOCTB KBapaToOB ABYX BBIPAKEHUI
[IpousBenenuie pa3HOCTH U CYMMBI IBYX
BBIPAKECHUI

[IpousBenenuie pasHOCTH U CYMMBI IBYX
BBIPAKECHUI
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81

CymMa u pa3HOCTh KyOOB IBYX
BBIPAXKECHUI

82

83

CymMa u pa3HOCTh KyOOB IBYX
BBIPAKCHUI

PaznoxeHue MHOro4eHa Ha
MHOXHTEIH

84

[IpousBeneHne pa3HOCTH CyMMBI IBYX
BBIpQXEHHI, CyMMa U Pa3HOCTh KyOOB
JIBYX BBIPQXECHUMI

85

86

87

PaznoxxeHue MHOro4jieHa Ha
MHOXHUTCIIN

BriHecenne 001Iero MHOKHUTENA 3a
CKOOKU

Meroa rpynnupoBKu

88

89

KonTtponpHas pabora o Teme
"®opMyJbl COKpAIlEHHOTO YMHOKEHuUs"
JemumocTs 1enbix uucen. CBoicTBa
JIETUMOCTH

90

JemumocTh nensix uncen. CBoiicTBa
JETUMOCTH

91

92

IIpocTeie u cocTaBHbIE uynciia. YETHBIE U
HEeYETHBIE YHCiIa

[Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3, 6,
9,10, 11

93

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

94

HpI/ISHaKI/I ACIIMMOCTU CYMMBI U
MPOU3BCACHUSA LCIIbIX YHUCECII ITPU
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peleHnn 3aaa4
HauOosnpmmii o0Imui 4eIuTens U
95 HaMMEHbIIIee 00I1Iee KpaTHOE ABYX 1
yucel
96 B3anmHo nipocThie uncina 1
97 Anroputm EBknupa. Jlenenue c 1
OCTaTKOM
08 CpaBHEHUS LEIIBIX YUCEIl 10 MOYIIIO 1
HATYpaJIbHOTO YHUCIIa
99 Jluneitnas pynkuus, e€ cBoiicTBa 1
100 Jlunetinas QyHkims, e€ cBoiicTBa 1
101 Jluneitnas pynkuus, e€ cBoiicTBa 1
102 I'paduk nuneitHON QyHKIINN 1
103 ['paduk nuHeHON GyHKITUN 1
104 I'paduk nuneitHoN QyHKIIMN 1
105 I'padux nuHeiHOM QyHKIMM 1
106 I'padux pynkuun y = | x | 1
107 I'padux pyHKIMU Yy = | X | 1
108 I'padux pynkuun y = | x | 1
109 I'padux pyHKIMU Yy = | X | 1
110 KycouHno-3anannble GpyHkunu 1
111 Kycouno-3anannsie GpyHkuuu 1
112 Kycouno-3aiannbie GyHKINN 1
113 Kycouno-3anannsie GpyHkuuu 1
114 KonTponbHas pabota o Temam |
"eaumocts", "Jluneitnas ¢pyHkuus"
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115

YpaBHEHHE € IBYMS [IEPEMEHHBIMU

116

117

YpaBHEeHUE C IBYMS IEPEMEHHBIMU

I'paduk 1MHEHHOTO ypaBHEHUS C ABYMS
IIEPEMEHHBIMU

118

119

120

I'paduk 1MHEHHOTO ypaBHEHUS C ABYMS
NIEPEMEHHBIMU

CucreMbl TUHEUHBIX YPABHEHH C
JBYMsI IEpEMEHHBIMU

CucreMbl TUHENHBIX YPAaBHEHUH €
JBYMsI IEPEMEHHBIMU

121

122

123

124

I'paduueckuii MeTos perieHus: CUCTEMBI
JIMHEHHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU

['paduueckuii MeTo]| pelieHus: CUCTEMbI
JIMHEHHBIX YPABHEHUN C ABYMS
NIEPEMEHHBIMU

Peienne cucreM TUHENHBIX YPaBHEHUN
C ABYMs IIEPEMEHHBIMU METOJIOM
MIOJICTAHOBKHU U METOJIOM CJIOKEHUS
Pemrenne cucreM TMHENHBIX YpaBHEHUI
C ABYMs IIEPEMEHHBIMU METOOM
MIOJICTAHOBKHU U METOJIOM CJIOKEHUS

125

Pemenne cucreM TMHENHBIX YpaBHEHUI
C ABYMs IEPEMEHHBIMH METOJIOM
MTOJICTAHOBKHU ¥ METOJIOM CJIOKEHUS

126

Pemenue cucreM IMHENHBIX ypaBHEHUN
C IByMs1 IEPEMEHHBIMH METO/I0M
MOJICTAHOBKU M METO/IOM CIIOXKEHHUS
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127

Cucrema 1ByX JUHEHHBIX YPaBHEHUH €
JBYMsI IEPEMEHHBIMU KaK MOJEIIb
pealbHOM CUTYyalluH

128

129

130

KonTtponbHast pabora o Teme
"CucreMbl TUHEHHBIX ypaBHEHUI"

[ToBTOpenue u 0600meHne. Boipakenus
C MepeMEeHHBIMU

[ToBTOopenue u 0600menne. CTeneHs ¢
HATYpaJbHBIM ITOKA3aTEIIEM

131

[ToBTOpenue u 0606menue. OTHOUICHBI
¥ MHOTOWICHBI. TOX/IeCTBEHHBIC
npeoOpa3oBaHUsl AreOpanyecKux
BBIPAXKEHUM

132

133

[ToBTOpenue u 060061meHue. opMyITbI
COKPAILLEHHOTO YMHOXKEHHUS

[ToBTOpenue n obobIIEeHHE.
Koopaunats! u rpaduku.

134

[ToBTOpenue u o6odmenue. JlnneiHas
byHKIMS U €€ cBOMCTBa

135

136

Wrorosas koHTposibHasA paboTa

[ToBTOopenue u o6061meHue. Pemmenue
CHCTEM JINHEHHBIX YPaBHEHUI C IByMs
nIepeMEHHBIMH

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

136
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8 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Nen/m Tema ypoka Kontpoabnbie  IlpakTuueckue Aara tupposkie
Bcero U3yYCHUS o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypes:
1 YucnoBbie HEpaBEHCTBA 1 0 0 02.09.2023
2 CBolicTBa YHUCIOBBIX HEPABEHCTB 1
CBoiicTBa YHMCIIOBBIX HEPABEHCTB 1
4 JlokazaTenbCTBO HEPABEHCTB 1
5 HepasenctBo ¢ nepemenHoii. Ctporue u | 0 0
HECTPOTHUE HEPABEHCTBA
6 HepaBenctBo ¢ nepemenHoil. Ctporue u 1 0 0
HECTPOTUE HEPABEHCTBA
CrnosxeHue 1 yMHOKEHUE YHCIOBBIX
7 HepaBeHCTB. OlleHNBaHUE 3HAYCHUS 1 0 0
BBIPKEHUS
CrnosxeHue 1 yMHOKEHUE YHCIOBBIX
8 HepaBeHCTB. OlleHNBaHUE 3HAYCHUS 1 0 0
BBIPKECHUS
[ToHsiTHE O pelIeHNN HEPABEHCTBA C
9 OJHOI epeMeHHO. MHOKeCTBO 1 0 0
peleHni HepaBEeHCTBA
[TonsaTHE O pelIeHnn HEPAaBEHCTBA C
10 OJIHOM TIepeMeHHO. MHOXkeCTBO 1 0 0
pelIeHNI HEpaBEeHCTBA
11 PaBHOCWIIBHBIE HEPAaBEHCTBA. 1 0 0
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HepasencrtBo-ciencraue

12

13

YucnoBble TPOMEXYTKU

JIuneliHOE HEPABEHCTBO C OHOU
MEPEMEHHON U MHOYKECTBO €r0 pelIeHUuH

14

15

16

Pemienne nuHENHBIX HEPABEHCTB C OAHOU
MEPEMEHHOM

Pelienue TMHEHHBIX HEPABEHCTB C OJAHOM
NepeMeHHOMN
Pemienne nuHENHBIX HEPABEHCTB C OAHOU
MepeMeHHON

17

18

19

CucTtembl TUHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOMN

CucreMbl TUHEUHBIX HEPABEHCTB C
OJHOU MepeMEeHHOM

Penienne TeKCTOBBIX 33124 ¢ TOMOIIBIO

JIMHEVHBIX HEPABEHCTB C OJTHOU
IIEPEMEHHOMN

20

21

KonTponbHas padora no teme
"HepaBenctpa"

KBanpaTtHble KOpHU

22

ApudmeTnueckuil KBaapaTHbIA KOPEHb U
€ro CBOMCTBA

23

24

ApudmeTnueckuil KBaapaTHbIA KOPEHb U
€ro CBOMCTBA

[lonsTHE MPPALIMOHAIIBHOTO YKCIIA.
JleiicTBYs ¢ MppallMOHATILHBIMY YU CIIaMU

25

CBolicTBa AEHCTBUH C
UPPAIMOHATEHBIMA YU CIIAMHU

[okymeHT co3aaH B anekTpoHHon chopme. Ne 33 ot 04.06.2024. NcnonHutens: bnnknH A.N.

CtpaHunua 36 n3 62. CtpaHuua cospaHa: 04.06.2024 09:45

Il INIEKTPOHHBIN
=¥ TATAPCTAH



26

CBoiicTBa IEHCTBUHA C
UPPAIMOHATLHBIMU YHCIIAMHU

27

28

CBoiicTBa IEHCTBUHA C
UPPAIMOHATIEHBIMU YHCIIAMU

CpaBHeHue UppaloHaIbHbIX YUCEI

29

30

31

CpaBHeHuE UppalOHAIbHbBIX YUCEI

MHOXeCTBO NE€HCTBUTEIbHBIX YHCEII.
[IpencraBneHus o0 pacIIMPEHHUIX
YHCIIOBBIX MHOYKECTB

JlonycTrMble 3HAaYEHUS IEPEMEHHBIX B
BBIPAXEHHX, COJIEPKAIINX
apudmeTHyecKre KBaJIpaTHbIE KOPHU

32

JonycTtuMblie 3HaUYEHUS TEPEMEHHBIX B
BBIPAKEHUSIX, COACPIKAIIIX
apudmeTHyecKre KBaJIpaTHbIE KOPHU

33

34

35

36

ToxaecTBeHHbIE TpeoOpa3oBaHUs
BBIPAKECHUM, COAECPIKALUX
apu@meTHyecKre KBaJpaTHble KOPHU
ToxnecTBeHHbIe TpeoOpa3oBaHus
BBIPAKECHUM, COAECPIKALUX
apu@meTHyecKre KBaJpaTHble KOPHU
ToxnecTBeHHbIe TpeoOpa3oBaHus
BBIPAKECHUM, COACPIKALUX
apupMeTHUECKUe KBaIpaTHbIe KOPHU
ToxaecTBeHHbIE MpeoOpa3oBaHUs
BBIPAKEHUM, COACPIKALUX
apupMeTHUECKHEe KBaIpaTHbIe KOPHU

37

KonTponbhas pabota no teme
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"KBaznparHbliii KOpeHb"

38

39

KBanparHoe ypaBHeHHE

dopMmyna KOpHEH KBaIpaTHOTO
ypaBHeHusA. KonnuecTBo
JEHUCTBUTEIIBHBIX KOPHEH KBaJIPaTHOIO
YPaBHEHHUS

40

dopMmyna KOpHEH KBaIpaTHOTO
ypaBHeHusA. KonnuecTBo
JEHCTBUTENIBHBIX KOPHEN KBAaIPATHOTO
YPaBHEHHUS

41

dopMmyna KOpHEW KBaIpaTHOTO
ypaBHeHus. KonmnuecTBo
JENCTBUTENIBHBIX KOPHEN KBAIPATHOTO
YPaBHEHHUS

42

dopMmyna KOpHEW KBaIpaTHOTO
ypaBHeHus. KonndecTBo
JIEHCTBUTEIIBHBIX KOPHEW KBaJAPAaTHOIO
ypaBHEHUs

43
44

Teopema Buera

Teopema Buera

45

YpaBHEHUS, CBOAUMBIE K JINHEHHBIM
YpaBHEHUSIM WM K KBaJPaTHBIM
YpaBHEHUSIM

46

47

YpaBHEHUSI, CBOAUMBIE K JINHEHHBIM
YpaBHEHUSM WJIH K KBaJIPaTHBIM
YpaBHEHUSIM

KBaI[paTHOC YpaBHCHHUE C MapaMCTPOM

48

Pemenne kBagpaTHbIX ypaBHEHMI C
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napaMeTpamu

49

50

Pelienue kBagpaTHBIX YpaBHEHUM C
napameTpamu

Pelienue kBagpaTHBIX YpaBHEHU,
coJIeprKalIiX 3HAK MOYJIS

51

Pewienne kBagpaTHbIX YpaBHEHU,
CoJepKalIuX 3HAK MOIYJIs

52

53

YpaBHEHHE KaK MaTeMaTH4ecKast MOJEIb
peaIbHON CUTYalluH

Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOLIBIO
KBaJIpaTHBIX YPaBHEHU

54

55

56

KonTtponsHast pabora o Teme
"KBanparHbsle ypaBHeHuUs"

PanmonansHbie BbIPaXXCHUA

ToxnecTBeHHbIE TPeoOpa30BaHuUs
palMOHAIBHBIX BBIPAKEHUN

57

58

ToxaecTBeHHbIE TpeoOpa3oBaHUs
palMOHAIBHBIX BEIPAKEHUN

ToxaecTBeHHBIE Hp606pa3OBaHI/I${
pannOHAJIBHBIX BLIpa)KeHI/Iﬁ

59

ToxaecTBeHHbIE TpeoOpa3oBaHUs
palMOHAIBHBIX BBIPAKEHUN

60

61

Anrebpanyeckas n1po0b. JlomycTumMblie
3Ha4YCHUSA IECPEMCHHBIX B )IpO6HO-
ParOHaJIbHBIX BBIPAXKCHUAX

Anrebpanueckas 1poob. JlomycTumble
3Ha4YeHUs IEPEMEHHBIX B IPOOHO-
palMOHATILHBIX BBIPAXKEHUAX
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62

Anrebpanueckas Apodb. JlomycTumbie
3HAYCHHS IEPEMEHHBIX B IPOOHO-
PalMOHAIBHBIX BBIPAKECHHUSIX

63

64

65

OCHOBHOE CBOWCTBO aredpanyecKon
npodu

OCHOBHOE CBOMCTBO aJIreOpandecKom
Ipodu

CrnosxeHue U BbIYUTaHHE
anreOpanvecKux apooei

66

67

68

CI10’keHHE U BBIYUTAHHE
anreOpanyecKux Apooeit

YMHOXEHHE U JiefieHUe anreOpanyeckux
npobeit
YMHOKEHUE U JIeJIeHHE alnredpandeckux
npobei

69

70

71

YMHOKEHHUE U JIeJIeHHe anredpandeckux
npoOei

BosBenenue anredpandeckoit 1poou B
CTETICHb

KonTpomabnas pabora no teme "JIpoOHo-
palOHaIbHBIE BEIPAKECHUS"

72

73

JpoOHo-paninoHaIbHbIe YpaBHEHUS
Pemenne npoOHO-paliMOHaIBHBIX
YpaBHEHUU, CBOJSAIIUXCS K TUHEHHBIM
YpaBHEHUSIM

74

Pemenne npoOHO-panimoHaIbHBIX
YpaBHEHUH, CBOASAIIMXCS K JIMHEUHBIM
YpaBHEHUSAM
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75

Pemenune npoOGHO-paiiOHATBHBIX
YpaBHEHUH, CBOJAIIMXCS K TUHEUHBIM
YpaBHEHUSM

76

Pemenune npoOGHO-paIiOHATBHBIX
YpaBHEHHI, CBOJSAIINXCSA K KBaIpaTHBIM
yYpaBHEHHSIM

77

78

79

Pemenue qpoOHO-paninoHaIbHBIX
YpaBHEHUH, CBOASIINXCS K KBaIpaTHBIM
YpaBHEHUSAM

Pemenne npoOHO-paimoOHaIbHBIX
YpaBHEHUM, CBOIAIIUXCS K KBAAPAaTHBIM
YpaBHEHUSIM

Pemenne npo6HO-paioHaIbHBIX
YpaBHEHUI METOJIOM 3aMEHbI
NepeMeHHOMN

80

Pemenne npoOHO-panoHaIbHbBIX
YpaBHEHUN METOI0OM 3aMEHBI
IIEPEMEHHOMN

81

82

83

Pemenne npoOHO-panoHaIbHbBIX
YpaBHEHUN METOJOM 3aMEHBI
MePEMEHHOMN

Pemenne npoOGHO-palioHaIbHBIX
YpaBHEHU METOJ0OM 3aMEHBI

MepEMEHHOMN

Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOLIBIO
JpOOHO-pallMOHATIBHBIX YpaBHEHUN

84

Pemienne TeKCTOBBIX 3a/1a9 C ITOMOIIBIO
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN
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85

Pemienne TeKCTOBBIX 33J1a4 C IIOMOIIBIO
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUH

86

87

Peienne TeKCTOBBIX 37124 C MOMOIIBIO
JIpOOHO-pallMOHATILHBIX YPaBHEHUN
Pemnienue TEKCTOBBIX 3a/1a4 € IIOMOLIBIO
JIPOOHO-PAIMOHATIBHBIX YPABHEHUI

88

Pemienne TeKCTOBBIX 3aJ1a4 C IOMOIIBIO
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN

89

90

I'paduueckas unTeprperanus
YpaBHEHUH C ABYMsI IEPEMEHHBIMU

KoHnTtpoinbhas padora mo teme "J[pobHo-
panuoHalbHbIC ypaBHEHUS"

91

OO6nacth ornpeaesieHus] © MHOYKECTBO
3HaYeHUN PYHKIUU

92

93

OO6nacth ornpeAesieHus] 1 MHOYKECTBO
3HauYeHUN QYHKIUU

Crioco0b! 3a1aHus PYHKIUI

94

95

96

I'padux pynkumu

YreHue cBOMCTB GyHKLUU TIO €€
rpa¢uxy. [Tpumeps! rpadukoB pyHKINH,
OTpaKaIOIINUX peasibHbIE MPOLIECCHI
DyHKIUH, ONMHUCHIBAIOIIUE MTPSIMYIO U
00paTHYIO MPONOPIHMOHAIEHBIE
3aBHCUMOCTH, UX rpaduku

97

DyYHKIMU, ONUCHIBAIOIINE MTPAMYIO U
00paTHYIO TPOMOPITHOHAILHBIE
3aBUCHUMOCTH, UX TpaduKu

98

DyYHKIMU, ONUCHIBAIOLINE TPAMYIO U
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00paTHYIO IPOIIOPLIHOHAJIbHbIE
3aBHCUMOCTH, UX TpaduKu
99 @yHKIMS Yy = X2 U €€ cBOICTBa 1
100 DyHKIMA Y = X2 U €€ CBOWCTBA 1
101 @yHkuMs y = X3 u €€ cBoiicTBa 1
102 DyHKIUS Y =K/X 1 €€ CBOWCTBA 1
103 OyHKIUS Yy =K/X U e€ CBOICTBa 1
104 DyHKIHUA Y =VX U €€ CBOMCTBA 1
105 KonTpoapHas padbora mo Teme 1
"OyarIun"
106 CreneHs c IeNIbIM ITI0Ka3aTeleM 1
107 CBoiiCTBa CTENIEHU C IIEJIBIM I
MoKazaresiem
108 CBoiiCTBa CTENIEHU C IIEJIBIM 1
MoKa3aTesneM
109 CBoiicTBa CTENEHU C IIEJIBIM |
MOKa3aTeseM
[IpeobpazoBanue BhIpa)eHUH,
110 COZIEpKAIIUX CTEIIEHU C LIEIbIM 1
MOKa3aTeseM
[IpeobpazoBanue BhIpa)eHUH,
111 COAEpKAIINX CTENEHHU C LIEJIBIM 1
MoKa3aTresieM
[IpeoOpazoBanme BBIpaKEHUH,
112 COJIEpKAMNX CTETIEHN C TETTBIM 1
MoKa3aresieM
113 CranpapTHbII BUJ yncia 1
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114

CranaapTHbIN BUJ Ynucia

115

116

JleMcTBuUS ¢ YMcIaMH, 3alIMCaHHBIMU B
CTaH/IAPTHOM BUJE
JlercTBuUS ¢ YncIaMH, 3alIMCaHHBIMU B
CTaHJAPTHOM BHJIE

117

Pazmepbl 00bEKTOB OKPYKAIOIIETO MHPA,
JUINTEIBHOCTh IIPOLIECCOB B
OKpYXaroIlieM MUpe

118

119

120

Pa3mepbr 00bEKTOB OKPYKAIOIIETO MHPA,
JUTATEIIEHOCTH TIPOIIECCOB B
OKpY’KaloIIeM MUpe

Pa3mepbl 00bEKTOB OKPYKAFOIIETO MHPAa,
JUTUTEIILHOCTH TIPOIIECCOB B
OKpY’KaloIIeM MUpe

ILCJ'IGHI/IG C OCTaTKOM

121

122

123

CpaBHeHUS ENbIX YHCEN 10 MOYJIO
HaTypaJIbHOTO Yncia

CpaBHCHI/Iﬂ HEJIBIX YUCEII IO MOAYJIIO
HATypaJlbHOT O YHCJia

CBoiicTBa CpaBHEHUH IO MOTYJIIO

124

125

CBolicTBa CpaBHEHUH IO MOZYJIIO

OcTaTku CyMMBI U TPOU3BENEHUS 10
JAHHOMY MOJYJIIO

126

127

KonTponbhas pabota no remam
"Crenenn", "JlenumocTs"

[ToBTropenue u o6o0menue. Pemmenne
JMHEHHBIX HEPABEHCTB C OJTHON
MEPEMEHHOMN U CUCTEM JIMHEHHBIX
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HEPaBEHCTB C OJHOW IIEpEMEHHOMN

128

129

130

131

[ToBTOpenue u 0600IIeHNE. Permenune
JMHEHWHBIX HEPABEHCTB C OJHOM
MEPEMEHHOMN U CUCTEM JIMHENHBIX
HEPaBEHCTB C OJIHOU IIEPEMEHHOMN

[ToBTOpeHuEe 1 0600IIEHNE.
ToxxecTBeHHBIC TPEOOPa30BaAHUS
BBIPAXKEHUI, COJIEPHKALIUX
apudMeTHIECKUEe KBaIpaTHbIC KOPHU
[ToBTOpeHue u 006001IeHNE. Permenue
KBaJIpaTHBIX ypaBHEeHUU. Pemienue
TEKCTOBBIX 3a7a4 C IIOMOILBIO
KBaJPaTHBIX YPaBHEHUU

[ToBTOpeHue u 006001IeHNE. Permenue
3a/1a4 U3 peajabHOU KU3HU

132

[ToBTOpEeHue u 06001IEeHNE.
ToxaecTBeHHbIE TpeoOpa3oBaHUs
palMOHATIBHBIX BBIPAXKEHUH

133

[ToBTOpenue u 06061eHue. Pemenue
JTpOOHO-pallMOHATIBHBIX YPABHEHUH,
CBOIAIIUXCSA K JIMHEHEBIM WA K
KBaJpaTHBIM ypaBHEHUAM. Pemenue
TEKCTOBBIX 3aJa4 C MOMOILBIO APOOHO-
palMOHATBHBIX YPaBHEHUN

134

[ToBTOpenue u 0600mIeHNE. Permenune
TCKCTOBBIX 3a/1a4 pa3J’II/I‘—IHI)IMI/I
cnocobamu

135

Hroropas KOHTpPOJIbHAA pa60Ta
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136

[ToBTropenue u 0600mmenue. Pemenue
3a/1a4 U3 PEAIbHOM KU3HH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136
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9 KJIACC

Ne
n/n

Tema ypoka

Oynkius. CroicTBa QyHKINNA: HYIIH
(bYHKIIMH, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA
(GyHKINHU, TPOMEKYTKH BO3PACTAHUS
yObIBaHus (HYHKIMH, YETHBIEC U HEYETHBIC
¢byHKIMM, HaUOOJIbIIIEe U HAUMEHbBIIIEEe
3Ha4YeHUs1 QYHKIUU

KoaunuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Oynkius. CoiicTBa QyHKIMIA: HYIH
(GyHKINHU, TPOMEKYTKH 3HAKOITOCTOSTHCTBA
(GyHKINHU, TPOMEKYTKH BO3PACTAHUS
yObIBaHUS (QYHKIUU, YETHBIE U HEUETHBIE
¢GbyHKIIMHM, HauOoJIbIIIee U HAUMEHbIIIEe
3Ha4eHusl QyHKIUU

[Toctpoenue rpadukoB GpyHKUINH C
MTOMOIIIbIO TIPeoOpa30BaHUMA
IToctpoenue rpadukoB GpyHKIMIA €
MOMOIIBIO ITPeoOpa3oBaHui

KBagparsslii Tpéxunes. Kopau
KBaJIpaTHOI'O TPEXUJICHA

Paznosxenune kBagpaTHOTO TpEXUIEHA Ha
JIMHEWHBIE MHOKUTEIN

Paznoxenue KBaaApaTHOTO TpéaneHa Ha
JIMHEHBIE MHOKUTEIN
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KBangparuunas ¢pyHkuus u e€ CBOWCTBa

10

[Tapaboina, KOOPAMHATHI BEPIIMHBI
napaboIIbl, 0Cb CHMMETPHUH MapadoIbl

[TocTpoenue rpaduka KBagpaTHIHON
byHKIMH

11

[TocTpoenue rpaduka KBaApaTUIHON
byHKIIUN

12

13

[TocTpoenue rpaduka KBaapaTHIHON
byHKIIUN

[Tonoxenue rpaduika KBaIApaTUIHON
(GYHKIIUU B 3aBUCHMOCTH OT €€

ko3 pumeHToB

14

[Tonoxenne rpaduka KBaApaTUIHON
(GyHKINU B 3aBUCHIMOCTH OT €€
ko3 pureHToB

15

16

17

Hcnons3oBaHne CBOMCTB KBAIpaTUIHOU
GbyHKIMM 17151 peIIeHHs 3a7a9
Hcnonp30BaHue CBOKCTB KBAAPATUYHOMN
GYHKIIUM 1715 peleHus 3a1a4
Hcnons3oBaHne CBOMCTB KBAIPpaTUIHOU
GYHKIUY 1715 peleHus 3a1a4

18

19

CreneHHble QyHKIUU C HATypaIbHBIMU
MOKa3aTeIsiMU, UX TpapuKu U CBOWCTBA

CreneHHble (YHKIIMU C HATYpaTbHBIMU
MoKa3aTessIMH, UX TpauKH U CBOWCTBA

20

CrenenHble QyHKIUU C HATypaTbHBIMU
MoKa3aTessIMH, UX TpauKH U CBOWCTBA

21

CrenenHble QyHKIUU C HATypaIbHBIMU
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MOKa3aTesIMH, UX rpa)uKu U CBOMCTBA

22

23

I'padukn Gyskmmii: y=Vx , y=3Vx,y=|
X |

I'paduxu Gynkmmii: y =Vx , Y= 3Vx ,Y=1|x
|

24

I'paduku Gpyskmmit: y=Vx , y=3x,y=|
X |

25

26

KonTponbnas pabora no teme "Oynkuun"

[TonsiTHe 0 peeHny HepaBEHCTBA C OJHOU
nepeMeHHoN. MHOXeCTBO pelieHuit
HEpaBEHCTBA

27

28

29

KBanpaTHble HepaBeHCTBA C OJTHOU
MEPEMEHHOMN
KBagparHbsle HepaBeHCTBA ¢ OAHOU

MEPEMEHHOMN

Pemienue HepaBeHCTB rpapUUECKUM
METOJIOM U METOJIOM UHTEPBAJIOB

30

31

Pemenue HepaBeHCTB rpagu4ecKuM
METOJ0M U METOZ0M MHTEPBAJIOB

HepaBeHCTBa, COJACPpKaAIUC 3HAK MOJYJISA

32

HepaBeHcTBa, coiepikaiiie 3HaK MO

33

34

CucreMbl HEpaBEHCTB € OJTHON
MIEPEMEHHOMN

Cucrembl HEpaBEHCTB C OJHOU
IEPEMEHHOMN

35

Pemrenne TeKCTOBBIX 3a71a4 C IIOMOIIIBIO
HEPaBEHCTB, CUCTEM HEPABEHCTB
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36

Pelienne TeKCTOBBIX 3a7a4 ¢ IOMOIILIO
HEPaBCHCTB, CUCTEM HEPABCHCTB

37

38

39

HepaBeHCTBO ¢ 1ByMsl IEPEMEHHBIMH.
Pemenne HepaBeHCTBA ¢ AByMS
[IEpEMEHHBIMU

I'paduaeckuii MeToa peIeHUsI CUCTEM
HEPaBEHCTB C ABYMsI IEPEMEHHBIMU

Cucremsl HEPaBCHCTB C ABYMs1
INEPEMCHHBIMU

40

41

KonTponbhas padota no teme
"KBanparHble HepaBeHCTBA"

BI/IKBaI[paTHHe YpaBHCHUA

42

[IpuMepsl IpUMEHEHHUI METOI0B
PaBHOCHUJIBHBIX TPE0Opa30BaHUM, 3aMEHBI
IEepEMEHHOMH, rpa)uueckoro MeTo1a npu
pelieHnn ypaBHeHul 3-i u 4-i1 creneHen

43

[IpuMepsl IpUMEHEHH METOI0B
PaBHOCUJIBHBIX IIPe0Opa30BaHUil, 3aMEHbI
MIEpEMEHHOMH, rpaguuecKoro MeToa npu
pelieHnn ypaBHeHul 3-i u 4-i1 creneHen

44

[IpuMepsl IpUMEHEHH METOI0B
PaBHOCUJIBHBIX IIPe0Opa30BaHUil, 3aMEHbI
MIEpEMEHHOMH, rpaguuecKoro MeToa npu
pelieHnn ypaBHeHui 3-i u 4-i1 creneHen

45

46

Pemenne npoOGHO-paninoHaTBHBIX
YpPaBHEHUI U HEPABEHCTB
Pemenne npoOHO-paiOHATBHBIX
ypaBHEHUH U HEPABEHCTB
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47

Pemenue 1poOHO-panimoHaTBHBIX
ypaBHEHUIl 1 HEPABEHCTB

48

49

Pemenue 1poOHO-paimoHaTBHBIX
YPAaBHEHUN U HEPABEHCTB

Pemenue cucrem ypaBHEHHI C AByMS
[IEPEMEHHBIMU

50

Pewenne cucreM ypaBHEHUN ¢ ABYyMs
[IEPEMEHHBIMU

51

52

53

Pemenne npocrenmmx cucremM
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

Pemenue npocreimx cucrem
HEJIMHENUHBIX YPABHEHUH C ABYMS
[IEpEMEHHBIMU

Pemenne npocreimmx cucrem
HEJIMHEUHBIX YPABHEHUH C ABYyMS
[IEPEMEHHBIMU

54

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUH C IBYMS
[IEPEMEHHBIMU

55

I'paduueckuit MeToa perieHus: CUCTEMBI
HEJIMHEHHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMHU

56

57

I'paduueckuit MeTOJT peIIeHUs! CHCTEMBI
HEJIMHENHBIX YPABHEHUN C JBYMS
IIEPEMEHHBIMU

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUH C
JIBYMs TIEPEMEHHBIMU KaK MOJIENb
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peanbHOM CUTyaluu

58

59

60

CucreMa IByX HEJITMHEMHBIX YPaBHEHUH C
JBYMSI IEPEMEHHBIMU KaK MOJIEIb
peanbHON CUTYalluH

CucreMa IByX HEJIMHEMHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEIb
pealibHOM cUTyaluu

CucreMa IByX HEJITMHEMHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEIh
pealibHOM cUTyaluu

61

Cucrema HeTMHENHBIX YpaBHEHUH €
apaMeTpoM

62

63

Cucrema HETMHENHBIX YPAaBHEHUH €
apaMeTpoM
Cucrema HETMHENHBIX YPAaBHEHUH €
apaMmeTpoM

64

65

66

[Ipocreiimme HEpaBEHCTBA C ABYMSI
MEPEMEHHBIMU U UX CHCTEMBI

KonTponbHas pabota o Teme "YpaBHeHus,
HEPaBEHCTBA U UX CUCTEMBI"
[ToHsATHE YMCIOBOM MOCIEI0BATEIBLHOCTH.

Koneunbie u OeCKOHEUHBIE
IIOCICI0BATCIBHOCTHU

67

OrpaHn4eHHas TIOCIIEIOBATEIIEHOCTb.
MonoToHHO Bo3pacTatomas (yObIBaroIIasi)
MOCIIEI0BATEILHOCTh

68

CrocoOsI 3a1aHus IIOCIEN0BATEIILHOCTH
OTIMCATEIIbHBIN, TAOJUYHBIN, C TTOMOIIBIO
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(bopMyIIbI N-TO YiIeHa, PeKypPEHTHBIH

69

70

Apudmerrueckas U reoMeTpuyecKas
IIPOrpeccuu

Apudmernueckas U reoMeTpuyecKas
MIpOrpeccuu

71

CBoiicTBa 4JIeHOB apu(METUYECKON U
r€OMETPUYECKON ITPOrPeECCUit

72

73

CaoiicTBa 4eHOB apubMETHIECKON U
Tr€OMETPUYECKON ITPOrPECCUI

@DopMyIIbl N-ro WwieHa apuPMEeTHUECKON U
reOMETPUYECKON Mporpeccuid

74

75

76

@opmMyITel N-ro WieHa apuPpMEeTHIECKOHN 1
r€OMETPUYECKON ITPOrPECCUI

®opMmyibl N-ro 4ieHa apupMeTudecKoil u
Tr€OMETPUYECKON ITPOrPECCUI

@opMysbl CyMMBI IEPBBIX N YWIEHOB
apu(pMeTHYECKON U reOMeTPUYECKOM
IIporpeccuit

77

@opMyIIBI CyMMBI IEPBBIX N YIECHOB
apu(mMeTHyecKoil U reoOMeTpUUECKO
Iporpeccuit

78

79

80

@opMyIIBI CyMMBI IEPBBIX N YIECHOB
apu(MeTHyecKoil 1 reoOMeTpUUECKO
Iporpeccuit

3amaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA/IbI
U KPEIUTBI

321,[[3.‘{1/1 Ha MMPOUCHTHI, 0aHKOBCKHE BKJIabI
" KPpCAUTHI
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81

3a1aun Ha IPOIIEHTHI, OAHKOBCKUE BKJIQ/IbI
Y KPEJIUTHI

82

83

3a1aun Ha IPOLIEHTHI, OAHKOBCKUE BKJIQ/IBI
Y KPEIUTHI
3amaun Ha MPOICHTHI, 0AaHKOBCKUE BKJIA]IBI
Y KPEIUTHI

84

3a1aun Ha IPOIIEHTHI, OAHKOBCKUE BKJI/IBI
Y KPEJIUTHI

85

86

87

88

3ajaun Ha MPOLICHTHI, OAHKOBCKHUE BKJIAIIBI
U KPEAUTHI

[IpencraBnenue o CX0IUMOCTH
MOCIIE0BATEIHHOCTH, O CYMMUPOBAHUH
0ecKOHEYHO yObIBaIOIIEei reOMEeTpHUIECKON
MIPOrpeCcCuu

[pencraBieHne 0 CXOJUMOCTH
MOCJIE0BATEIBHOCTH, O CYMMHPOBAaHHU
0eCKOHEYHO yOBIBAIOLIEH reOMEeTPHUIECKOM
HpOrpecCHu

Meto MaTteMaTHYECKON MHIYKIIMA

89

90

Meto MaTteMaTHYECKON MHIYKIIMA

KonTtponbHas pabora o Teme "Unciaobie
IIOCJIE0BATENBHOCTH U Nporpeccun”

91

92

93

Kopens n-it crenenn. CBoMCTBa KOPHSA N-i
CTETeHU
Kopens n-ii crenenu. CBoiicTBa KOpHS n-i
CTETIEHU
Kopens n-ii crenenu. CBoiicTBa KOpHS n-i
CTETIEHU
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94

Crenenb ¢ pallMOHATBHBIM MTOKa3aTeIeM U
€€ CBOICTBA

95

96

CTGHGHB C paI_II/IOHaJIBHBIM I10Ka3aTcJICM U
€€ CBOICTBa

CreneHb ¢ pallMOHAIBHBIM ITOKa3aTeIeM 1
€€ CBOMCTBA

97

ToxnecTBeHHBIE MpeoOpa3zoBaHUs
BBIPAXKEHUI, COJIEpIKALIUX KOPEHb N-i
CTETIeHU

98

ToxnecTBeHHbIE TPe0Opa3oBaHUs
BBIPAKCHM, COAEPKAIUX KOPEHb N-I
CTEIIEHU

99

100

101

ToxnecTBeHHbIe TpeoOpa3oBaHus
BBIPAKCHU, COAEPKAIUX KOPEHb N-I
CTEIIEHU

ToxnecTBeHHbIe TpeoOpa3zoBaHus
BBIPAXKECHU, COAEPIKALUX CTEIIEHD C
palMOHaIbHBIM I10KA3aTeIeM
ToxnecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAKECHU, COAEPIKALUX CTEIIEHD C
palMOHaIbHBIM I10KA3aTeIeM

102

KonTponbhas padora no teme "CreneHs ¢
palMoHaIBHBIM MOKa3aTenem"

103

104

[ToBTOpenue u 0606menue. Yncna u
BBIYHMCIICHHS (3aTUCh, CPAaBHEHUE,
JIEUCTBHS C NECHCTBUTEIILHBIMU YMCIIAMU,
quCIIOBas MpsMas)

[ToBTOpenue u 0606menue. Yncna u
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BBIYMCIICHHS (3aMIUCh, CPABHEHUE,
JEUCTBHUS C IEHCTBUTEIbHBIMU YUCIIAMH,
YHCIIOBas MpsMas)

105

[ToBTropenue u o6o0menue. Yucna u
BBIYHCIICHUS (IIPOLICHTHI, OTHOLICHUS,
IIPOIIOPLIMHN)

106

107

108

[ToBTOpenue u o6o6menue. Ynucna u
BBIYHCIICHUS (ITPOLIEHTHI, OTHOIICHUS,
IIPOIIOPLINHN)

[ToBTOpenue u o6obmenue. Ynucna u
BBIYMCIICHHS (peIICHUE 3a/1a4 U3 PeaIbHOU
YKU3HHM )

[ToBTOpenue u o6obmenue. Ynucna u
BBIYMCJICHUS (PEIIeHUE 3a1a9 U3 pealbHOM
YKU3HHM )

109

[ToBTOpenue u 06061menue. Yucna u
BBIUHCIICHUS (OKpYTJIEHUE, TPUOIINKEHHE,
OLIEHKA)

110

[ToBTOpenue u o6obmeHne. TekcToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3a1a
apu(METUYECKUM H alIreOpanyecKum
crioco6amu)

111

112

[ToBTOpenue u o6o0meHue. TeKkCToBbIe
3a/auu (pemeHrne TEKCTOBBIX 3a1a9
apuMETUUECKUM H alITreOpandecKum
crioco6amu)

[ToBTOpenue n 06o6uIeHNe. TekcToBbIe
3ajauu (pereHre TEKCTOBBIX 3a71a4
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apumeTnyecKuM U anredpandecKum
crocob6amu)

113

[ToBTOpenue u 0606menHue. TekcToBbie
3a7a4u (pelIeHUEe TEKCTOBBIX 3324
apuMeTHuecKuM U anredpandecKum
criocobamu)

114

115

116

117

118

[ToBTOpenue u o6odmenue. TekcToBbie
3a/aun (pereHne TeKCTOBBIX 3a/1a4
apuMeTHIeCKUM U alreOpandecKuM
crocobamm)

[ToBTOopenue u 06001eHue. TekcToBbIe
3a/1a4M (pEIICHNE TeKCTOBBIX 33714
apuMeTHIECKUM U alreOpandecKuM
crocobamm)

[ToBTOpEeHME M 0OOOIICHNE.
AnreOpanueckue BBIpaKSHUS
(mpeobpazoBaHue areOpanyecKux
BBIPKCHUH, COJICPIKAIINX CTETICHb C
L[EJIbIM TIOKAa3aTeJIeM)

[ToBTOpenue u o6o0IIEHHE.
AnreOpanueckue BBIpaKSHUS
(mpeobpazoBanue anredOpanvdecKux
BBIPAKEHM, COAEP/KAIUX CTENEHD C
L[EJIBIM TIOKa3aTeJeM)

[ToBTOpenue u o6o0IIEHHE.
AnreOpandecKie BRIPaKEHHUS
(mpeobpazoBaHue anredpanvaecKux
BBIPAKEHM, COAEP/KAIUX CTENEHD C
L[EJIbIM TIOKa3aTeseM)
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119

120

121

122

[ToBTOpenue u o0oOIIEHHE.
AnreOpanueckue BEIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIPAXEHUH, COMIEPKAITUX
apudmeTnyecKuil KBapaTHbII KOPEHb)
[ToBTOpenue u o0oOIIEHHE.
AnreOpanyeckue BEIpaKCHUS
(mpeobpazoBaHue anredOpanvdecKux
BBIpXEHUH, COJIEpKAIUX
apu(METHUECKUI KBaIPATHBII KOPEHB )
[ToBTOpenue u o6oOIIEHHE.
AnreOpanyecKkue BhIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIpXEHUH, COJIEpKAITUX
apu(METHYECKUI KBaIPATHBII KOPEHB )
[ToBTOpEeHue u 06001IEeHNE.
Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBaHMe LENBIX U JPOOHO-
parroHaALHBIX BBIPAKCHUH )

123

[ToBTOpEeHue u 06001IEeHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBaHMe LENBIX U JPOOHO-
palMoHaIbHBIX BBIPAXKEHUI)

124

[ToBTOpeHmEe 1 000OIIEHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeoOpa3zoBaHue LETBIX U JPOOHO-
panMoHaIbHBIX BBIPAXKEHUI)

125

[ToBTOpenHue u o6obIIEeHNE.
Anrebpanyeckue BbIpaXKEHUS
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(mpeobpazoBaHMe ENBIX U JPOOHO-
palMOHAIBHBIX BBIPAKCHUI)

126

[ToBTOpeHUE 1 0600IICHNE.
Anrebpanueckue BoIpaxkeHus (pa3ioxeHue
MHOTOYJIEHA HA MHOKHUTEJH, B TOM YHUCJIE C
UCTOJIb30BaHUEM (DOPMYIT COKpAILIEHHOTO
YMHOXKCHHS)

127

[ToBTOpeHUE 1 0600IICHNE.
Anrebpanyeckue BeIpaXeHUs! (pa3iokKeHHe
MHOTOYJIEHA Ha MHOKHTEIIH, B TOM YHCIIE C
MCTOJIB30BaHUEM (POPMYIT COKpAIIEHHOTO
YMHOXCHHS] )

128

[ToBTOpeHUE U 0600IICHNE.
Anrebpanyeckue BeIpaXeHUs! (pa3iokKeHHe
MHOTOYJIEHA Ha MHOKHTEIH, B TOM YHCIIE C
HCIO0JIb30BaHNEM (OPMYJI COKPALLIEHHOTO
YMHOXCHHSI)

129

[ToBTOpEeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaXKEHUS
(MozenupoBaHue ¢ TOMOIIbIO POPMYI
peabHBIX MPOIECCOB H SBJICHUN )

130

131

132

@OyHKIMH (IOCTPOEHUE, CBONCTBA
M3Y4YEHHBIX (PYHKIINN)

IToBTropenue u o6o0meHue. PyHKIUU
(mocTpoenue, CBOMCTBA N3yYEHHBIX
yHKIHiH)

[ToBTOpenue u 0600menne. @yHKITUN
(mocTtpoenue, CBOMCTBA N3YYEHHBIX

yHKIHiH)
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[ToBTropenue u o6o0meHue. PyHKIUU

[NPOTPAMME

133 (rpaduueckoe perieHne ypaBHeHUH U UX 1
CHUCTEM)
[ToBTropenue u o6o0meHue. PyHKIUN

134 (rpacduyeckoe perieHue ypaBHEHUH U UX 1
CUCTEM)

135 Hrorosas koHTpoabHas paboTa 1

136 [ToBTOpenue u o6odmenne. PyHKIUN 1
(MozenupoBaHHe peabHBIX MPOIECCOB)

OBIIEE KOJIMYECTBO YACOB I10 136
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YYEBHO-METOJJNUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Anre6pa, 7 knace/ C.M.Hukomnbsckuii , M.K. Iloranos, H.H.Pemetnnkos,
A.B. llleBkun M.: «IIpocBenienue»,2021 .
» Anre6pa, 8 knacc/ C.M.Hukonbsckuii , M.K. Iloranos, H.H.Pemetnnkos,
A.B. llleBkun M.: «IIpocBemenune»,2021 r.
» Anre6pa, 8 kinacc/ C.M.Hukonbsckuii , M.K. Iloranos, H.H.PemeTnnkos,

A.B. llleBkun M.: «IIpocBemenune»,2021 r.

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. A.IL. EpmioBa, B.B. I'ono6opoasko, A.C. EpmioBa CamocTosiTeIbHbBIE U
KOHTPOJIbHBIE pabOoThI IO ajiredpe u reoMeTpuu A 9 kiacca, - M.: Unekca,
2022.

2. 5 cpam OI'D. Maremaruka. 9 knacc I'ocyaapcTBeHHass UTOrOBast
aTTecTalus

Tunossle TecToBble 3ananus / .B. Smenko, C.A. Illectakos, A.C.
Tpenanus,

A.B Cemenos, I1.1. 3axapoB - M.: «Dk3aMen»

3. KononoB A.{l. 3agauu no anredpe ais 7-9 k.

Anre6pa. 7 kitacc. YueOHHK Jyis 00111e00pa3oBaTeNIbHBIX yupekaeHuid. B 2

gacTsax / A.I'. MopakoBuy u nip.; mo pea. A.I'Mopakosuya — M.:
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Muemo3suna (2019 — 2021).

AnreOpa. 8 kiacc. YueOHHK AJ1 00111€00pa30BaTeNbHbIX YUpexKIAeHU. B 2
gacTsax / A.I'. Mopakosud u jip.; o pen. A.I.MopakoBuya — M.:
Muemo3suna (2019 — 2021).

Anrebpa. 9 kiacc. YueOHUK 11 00111€00pa3oBaTeNIbHbIX YUpekaeHui. B 2

gactsax / A.I'. MopakoBud u 1ip.; o pea. A.I.MopakoBuya — M.

Muemo3suna (2019 — 2021).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

http://school-collection.edu.ru — kosiekus o6pa3oBaTEIbLHBIX PECYPCOB;
InternetUrok.ru - Buaeo ypoku; www.math-on-line.com-3anumarensHas
MateMaruka; http://www.logpres.narod.ru — npumepsl HHOOPMATUOHHBIX
TexHoJsioruii; http://www.allmath.ru - Bcs matemaTuka; http://mathem.hl.ru —
MateMartuka on-line; http://www.exponenta.ru - o0pa3oBaTenbHbII
MaTEeMaTUYCCKUI CaT;

«InexrponHas 6ubmoreka2000 mo matematuke», CD-ROM;
www.mathvaz.ru/index.php - Jlocke yuuTens MaTeMaTUKH.

Djvu Document; Hamster Fress Arc

https://uchi.ru/

https://edu.1sept.ru/ https://edu.skysmart.ru/ https://resh.edu.ru/ https://math-

oge.sdamgia.ru/ https://edu.orb.r
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