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HOACHUTEJ/IBHAA 3AIIUCKA

Anrebpa SBISETCS OJHHUM W3 OMOPHBIX KYpCOB OCHOBHOTO OOIIEro oOpa3oBaHMs: OHA
o0ecrieynBaeT 3y4eHue IPyrux AUCHUILIINH, KAK €CTECTBEHHO-HAyYHOTO, TAK ¥ TYMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOHKEHUsS 00pa30BaHuUsl U B MOBCEAHEBHON XKU3HU.
PazButne y 0OydYaOmUXCs HAyYHBIX TMPEACTABICHUN O TMPOUCXOKACHUU € CYIHOCTU
anredpandeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTHUYeCKOH HayKoWl SBICHUN u
IPOIIECCOB B TpUpPOAE U OOIIeCTBE, pPOJM MATEMaTHYECKOTO MOJCIHPOBAHUS B HAYyYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS U KayeCTB
MBIIUICHHSI, HEOOXOAUMBIX JJISl aJanTaluyd B COBpPEMEHHOM IHppoBom obmecTtBe. M3yuenue
anredpbl 00ecneurnBaeT pa3BUTHE YMEHUS Ha0l01aTh, CPAaBHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JENCTBUS U BBIBOJBI, GOpMYyIUpOBaTh yTBepkaeHUs. OcBOoeHHE Kypca airedpsl oOecrieunBaeT
pa3sBUTHE JIOTHYECKOTO MBIIIICHUS OOYYaIOUIMXCSA: OHM HCIONB3YIOT JCAYKTUBHBIE U
WHAYKTUBHBIE PAacCyXJC€HUs, 0000IIeHHEe M KOHKPETH3aLUI0, a0CTparupoBaHUE W AHAJIOTHIO.
OOyuenne anreOpe mNpearnonaraeT 3HAYUTETBHBIA OOBEM CaMOCTOSITENLHON NEATEeIHbHOCTH
o0ydJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE peIIeHHEe 3aj]ady  SBJSeTCs  peaju3anuei
JeSITeIbHOCTHOTO TMPUHIINTIA 00y4IeHUSI.

B crpyktype mnporpammbl yueOHOro Kypca «Aunrebpa» Jii OCHOBHOTO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTeNbHO-METOAMYECKUe JIMHUM: «Yucma u
BBIUHCIICHUS», «ANreOpandeckue BBIPAKEHUSN», «YPaBHEHUS W HEPaBEHCTBa», «DYHKIUHY.
Kaxnas 3 3Tux comepkaTenbHO-METOAMYECKHIX JIMHUI pa3BUBACTCS HA MPOTHKECHUU TPEX JIET
M3YYEHHUs Kypca, B3aUMOJICHCTBYSI C IPYTUMU €ro JUHUSIMH. B Xo/e u3ydenus yuyeOHOro Kypca
00yJaromuMCcst IPUXOAUTCS JIOTUYECKH PacCyKIaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSA3M ¢ 3TUM B mporpammy y4eOHOro Kypca «Anredpay BKIOYEHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3Jielax MaTeMaTH4ecKoro oOpa3oBaHUS H
CIIOCOOCTBYIOIIME OBJAJACHUIO OOYYarOIIMMUCA OCHOB YHHUBEPCAIBHOTO MaTeMaTUYeCKOTrO
si3pika. CopepKaTelbHON U CTPYKTYPHOH OCOOEHHOCTHIO y4eOHOTO Kypca «Ayredpay sBISETCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Copnepxanune nuHuM «Yucia W BBIUMCICHUSD CIYXKUT OCHOBOW JUIsl JajbHEHIero
M3YYEHHUS] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS JIOTUYECKOTO MBIILICHUS,
(GOpMHPOBAHNIO YMEHHS TIOJB30BATHCS aNTOPUTMAMH, & TAK)KE NMPHOOPETCHHUIO MPAKTUIECKUX
HABBIKOB, HEOOXOIMMBIX IJi TOBCETHEBHOW >KM3HU. PazBUTHE MOHATHS O YHCIE HA YPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIHHBIMH YHCIIAMH,
dbopMupOBaHUEM MPEACTABICHUN O JCHCTBUTENHFHOM YHCIE. 3aBEpIICHHE OCBOCHUS YHCIIOBOM
JUHUU OTHECEHO K CpeHeMy o0IeMy 00pa30BaHHUIO.

CogepxaHue JByX anreOpandeckux JHHHH — «AnreOpanueckue BBIPAKEHUS» U
«YpaBHEHHSI W  HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHWIO Yy  OOyYaIOUIMXCS
MaTeMaTHUYeCKOro arnrmapara, HEOOXOJWMOTO s pelIeHUs 3a7ad MaTEeMaTHKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero oopa3oBaHus
y4eOHBIi ~ MaTepuan TpPYHNOUPyeTCs  BOKPYT  pPalMOHANBHBIX  BBIpaXKEeHWd.  Anredpa
JIEMOHCTPHUPYET 3HAUEHNE MAaTEeMAaTUKH KaK sI3bIKa JUTSI TOCTPOSHUS] MaTEMAaTHIECKUX MOJICTICH,
OTHMCaHUA TPOLIECCOB U SIBICHUN pealbHOro mMupa. B 3amaun oOydeHus anreOpe BXOAAT TaKKe
JanpHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOT0, B YacTHOCTH, IS
OCBOGHHUsI Kypca WHGOPMATUKH, W OBJAJCHHE HAaBBIKAMH JEAYKTUBHBIX PACCYXICHUU.
[IpeoOpa3zoBanre CUMBOIBHBIX (POPM CIIOCOOCTBYET PA3BUTHUIO BOOOpPaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conmepxanne  (YHKIIMOHATBHO-TPAUUECKOW  JIMHUM  HAIeIeHO Ha  TOJy4YCeHHE
00y4JarmuMuUCs 3HaHUN 0 QYHKIHMSIX KaK BaKHEHIIeW MaTeMaTUYeCKON MOAENH sl OMUCaHUS
U HWCCIICZIOBAaHMS Pa3HOOOPA3HBIX IPOIIECCOB M SIBICHUI B mpuponae W odmectBe. M3ydeHue
MaTepuana CHoCOOCTBYeT PAa3BUTHUIO Yy OOYYAIOIIMXCS YMEHHS WCIONb30BaTh pPa3UYHbIC



BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHbIE, CUMBOJMYECKHUE, Tpaduueckue,
BHOCHT BKJIaJ] B ((OPMHUPOBAHKE TIPEICTABICHUN O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3AIIUU
U KYJIbTYPBI.

Cornacno yuyeOHOMy IutaHy B 7-9 Kiaccax u3ydaeTcss y4eOHBIH Kypc «Anredpay,
KOTOPBI BKIIIOYAET CIEAYIOLIUE OCHOBHBIC paslienbl coiepxaHus: «Yuciaa U BBIUMCICHUSD,
«Anrebpandeckue BEIPAKEHU, « Y paBHCHUS U HEPABEHCTBAY, « DyHKIINNY.

Ha m3yuenue yuebHoro Kypca «Anredpa» orBoautcs 306 gacos: B 7 kimacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 gaca (3 ygaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).

COAEPKAHUE YYEBHOI'O NIPEAMETA
8 KVIACC

Yuciia ¥ BBIYHMCICHUSA

KBagpatHblii kopeHb u3 uucna. Ilonatue o0 wuppanuoHanbHOM uucie. JlecsTuynbie
npuOJIMKEHUST UPPALMOHANBHBIX unces. CBoMcTBa apupMETHIECKUX KBAJAPATHBIX KOPHEH M MX
OpUMEHEHHE K MpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
qyucia.

CreneHs ¢ 1e7bIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3alKCh YHCIA.

Auredpanyeckue BbIpaKeHUs

KBazpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKUTEIIH.

Anrebpanueckasi n1poOb. OCHOBHOE CBOKMCTBO anreOpandeckoil apobu. CioxkeHwue,
BbIUUTAHUE, YMHOXKEHUE, JIeJeHue aiaredpanueckux ApoOeil. PannoHanbHble BhIpaXXEHUS M UX
npeoOpazoBaHue.

YpaBHeHUs] M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢Gopmyia KOpHEW KBaJapaTHOro ypaBHeHHs. Teopema Buera.
Pemienne ypaBHeHUH, CBOAALIMXCS K JMHEWHBIM W KBaJapaTHbIM. Ilpocreiimume apoOHO-
paluOHAJIbHbIE YPAaBHEHUS.

I'paduueckas uHTEpHpeTansl ypaBHEHUH ¢ ABYMS NMEPEMEHHBIMU U CHUCTEM JMHEWHBIX
YpPaBHEHUN C JIBYMs IE€pEeMEHHBIMHU. lIpuMepbl pemeHus CUCTeM HENMHEMHBIX YPAaBHEHMM ¢
JBYyMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 areOpandeckKuM CriocoOoM.

UucioBble HEpaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OOHOW INEPEMEHHOMU.
PaBHOCUIBHOCTE HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHON mnepeMeHHOW. Cucrtemsl
JIMHEMHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUHA

[Tonstue ¢pynkuuu. OONacTh ONpeaeseHUs] 1 MHOXKECTBO 3HaueHUH (QyHKIu. CriocoObl
3a1aHus QyHKIIUM.

I'padux Qynkuun. UYrenue cpoictB ¢(yHkiuu no e€ rpaduxy. Ilpumepsr rpapukon
GyHKIUI, OTpaXkaroUINX peaJbHbIe MPOLECCHI.

@OyHKUUY, ONUCHIBAIOIIKE NPSAMYI0 M OOpaTHYIO MPOMNOPIMOHAIBHBIE 3aBUCUMOCTH, HUX
rpaduxu. Oynxupn y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe pemenne ypaBHEHHI i CHCTEM
YPaBHEHUM.

9 KIIACC

Yucia v BbIYUCICHUSA

ParnmonanbHble yuclia, UPpPALMOHATIBHBIC YNCIA, KOHEUHbIE U OECKOHEUHBIEC JIECATHUYHBIC
npobu. MHOXeCTBO JEHCTBUTENbHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIAa Kak OECKOHEYHbIE
NecATU4YHble  ApoOM. B3anMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JIEUCTBUTENbHBIX YUCET U KOOPAUHATHOMN MPSMOI.

CpaBHeHUE JEeMCTBUTENBHBIX 4YHCEN, apu(MeTHUecKue ACUCTBUS C JCHCTBUTEIBHBIMU
YHUCJIaMHU.



PazMepbl 0OBEKTOB OKpPYXKAIOLIET0 MHUPA, AIUTEIBHOCTh IPOLECCOB B OKPYXKAIOIEM
MUpe.

[TpubnnxEHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MNpuOMMKeHUs. OKpyrjieHue yucel.
IIpuknaka v OLEHKa pe3yJIbTaTOB BHIYMCIICHUM.

YpaBHeHUs1 1 HEPABEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOOAINUMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHHW TpPETbed M 4YETBEPTOM CTENECHEH
pa3I0KEHUEM Ha MHOKUTEIIH.

Pemenne  npoOHO-palMOHANBHBIX ~ ypaBHEHHMH.  PemeHne  TEKCTOBBIX  3ajad
areOpanyeckuM METOOM.

VYpaBHeHUe C ABYMs NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYX JIMHEHHBIX
YPaBHEHHH € ABYMs IIEPEMECHHBIMU. PelleHne CuUCTeM IBYX YPaBHEHMM, OJHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOpOH cTerneHu. ['paduueckas MHTEpPIpETalns CUCTEMbl YpaBHEHUHN ¢
JBYMsI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3324 AJreOpanyecKiuM CrocoOoOM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

PemreHne JNMHEMHBIX HEPABEHCTB C OAHOW IEpEeMEHHOW. PemenHue cucreM JIMHEMHBIX
HEpaBeHCTB C OJHOW mepemeHHOH. KBaapaTtHble HepaBeHcTBa. ['padumueckas uHTeprperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMsI [IEPEMECHHBIMH.

DOyHKIUHA

KBanparnunast ¢yskus, e€ rpaduk u cpoiictBa. [lapaboma, KOOpAWMHATHI BEPITHMHBI
napaboIIbl, 0Cb CAMMETPHUH apadoIIbl.

I'paduxn dysknmit: y = kx, y = kx + b, y = k/ix, y = x3, y = VX, y = [X| 1 ux cBoiicTsa.

YucnoBble MOCIEI0BATEILHOCTH H IIPOrPeCcCUH

[TonsiTHe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHue TOCIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmynoii u popmysoi N-ro dieHa.

Apudpmernueckas U reoMmerpuueckas — nporpeccur.  ®PopMmynbl  N-ro  4ieHa
apru(MeTHUECKONH U TeOMETPUYECKON MPOrpeccHil, CyMMBI IIEPBHIX N YJIEHOB.

N300paxeHne 4jaeHOB apU(PMETHUUECKON M TeOMETPUYECKOM IMpOorpeccuid TOYKaMu Ha
KOOPJAMHATHOM INIOCKOCTHU. JINHENHBIN 1 DKCIIOHEHUIUAIbHBINA POCT. CII0KHBIE IPOLICHTHI.

INVIAHUPYEMBIE PE3YJIBTATHBI OCBOEHMUA ITPEJIMETA
JIMYHOCTHBIE PE3YJIBTATHBI
JlugHOCTHBIE pe3ynbTaThl OCBOEHHUS MPOTPaMMBI  y4eOHOTO Kypca «Anrebpa»
XapaKTepU3YIOTCS:

IIarproTHyeckoe BocIUTaHUE:

— MpPOSIBIICHHEM HHTEpeca K IMpOILIOMY U HAaCTOAIIEMY POCCHUHCKONM MaTEeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHWEM K JOCTHKEHHUSAM POCCHICKMX MAaT€MaTUKOB W POCCHUHCKON
MaTeMaTUYeCKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTH)KEHUH B APYTUX HayKaX M MPUKIATHBIX
chepax;

I'paiknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

— TOTOBHOCTBIO K BBINOJHEHUIO O0SI3aHHOCTEH TpakJaHWHA M pealu3aluy €ero Ipas,
NpEJICTaBICHUEM O MaTeMaTHYeCKUX OCHOBaxX (YHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOLEAYp I'PaXIaHCKOr0 OO0IecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO ITUYECKUX MPOOJeM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHHEM BaKHOCTH MOPaIbHO-3THUYECKHUX IPUHIUIIOB B I€ATEIBHOCTH YUYEHOTO;

TpynoBoe BocnnuTaHue:

— YCTAHOBKOW Ha aKTMBHOE y4YaCTHE B PEHICHUM IMPAKTHUYECKUX 3aJa4 MaTeMaTH4eCKOU

HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTH4YeCKOro 00pa30BaHUs Ha MPOTSHKEHUHU BCei



KU3HU JIJIS1 YCHEIIHOM npodeccnoHalbHOM NeSTENbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,

OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIWUBUIYaTbHOW TPACKTOPHUH OOpa3oBaHUS U

YKU3HEHHBIX ITUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;
JcTeTH4YecKOe BOCIUTAHME:

— CIIOCOOHOCTHIO K SMOIIMOHAIBHOMY W JCTETHYECKOMY BOCIPHUSATHIO MAaTEMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHHH, pacCyKI€HUM, YMEHUIO BUACTh MaTEMaTHUECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

[leHHOCTH HAYYHOT0 MO3HAHUA:

— OpHEHTAIUEH B JCATEILHOCTH HA COBPEMEHHYIO CHCTEMY HAy4HBIX IMPEICTaBICHHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeNOBEKa, MPHUPOAbBI W O0OIIecTBa, NOHUMaHUEM
MaTEeMAaTHYECKONH HayKH Kak c(ephl UYeIOBEYECKOW NEATEIhHOCTH, JTAlOB €€ pPa3sBUTUS U
3HAQYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIM3ALNHU, OBJIAJICHUEM SI3bIKOM MATEMATHUKHA U MAaTEMaTUYECKON
KyJbTypOH KaK CpEICTBOM IIO3HAHUSI MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
MCCJIEI0BATENbCKON IEATEIbHOCTH;

dusnyeckoe BocnuTanue, GOpMUPOBaAHUE KYJIbTYPbI 310POBbSl U IMOIHOHAJIBHOIO

0J1aronosy4us:

— TOTOBHOCTBKO NPUMEHSATh MaTEMaTUYECKHE 3HAHMS B MHTEpPECaX CBOETO 3J0POBbBA,
BEJICHUS 37J0POBOTO 00pa3a >KM3HHU (310pOBOE MUTAHHE, COATTAHCUPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBbIKa pedieKcuw,
MIPU3HAHUEM CBOETO MPaBa Ha OIIMOKY M TAKOTO )K€ MpaBa JPyroro 4ei0BeKa;

JK0JI0rHYeCKOe BOCIIUTAHHE:

— OpHEeHTaluell Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHUM AJis pelleHus 3aj1ady B o0xacTu
COXPAHHOCTH OKpY>Karolleil cpeipl, MIAHUPOBAHUSA TOCTYIIKOB W OLIEHKH HMX BO3MOXKHBIX
MOCNEACTBUIA ISl OKPY>KAIOILIEH cpebl, 0CO3HAHUEM TJI00aIBHOIO XapakTepa SKOJIOTHYECKHX
poOJIeM U yTeH UX PEIICHHUS;

Ajantanus K U3MEHSIIOIIMMCH YCJIOBUSAM COLUAIBHON U IPUPOIHOI Cpeabl:

— TOTOBHOCTBIO K JACHCTBHUSM B YCIOBUSIX HEONPEIEIEHHOCTH, MTOBHIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEATeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX
JI0JIel, MpuoOpeTaTh B COBMECTHON NEATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTHUX;

— HEO0O0XOIUMOCTHIO B ()OPMHUPOBAHUM HOBBIX 3HAHUHU, B TOM 4ucie (HOPMYIUPOBATH UJICH,
MOHSITHSI, TUIOTE3bI 00 00BEKTaxX M SBICHUSAX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATh
neUuIuTel COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHUE;

— CIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYHD CHUTYallMI0, BOCIHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHUS U
JencTBUsl, POPMYITHPOBATH U OIIEHUBATH PUCKH U MOCIEACTBUS, (POPMHUPOBATH OTIBIT.

METAINPEAMETHBIE PE3YJIBTATHI
ITo3HaBaTe/IbHbIE YHMBepPcaJIbHbIe YUeOHblIe AelicTBUS
basosvie noeuueckue deticmeus:

— BBIBJIATh U XapaKTEpU30BATh CYILIECTBEHHbIE IMPU3HAKU MaTeMaTUYECKUX OOBEKTOB,
MOHATUM, OTHOIICHWH MEXIy TOHATUSAMHU, (QOPMYJIUPOBATH OINpEAENCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiacCU(UKALUKU, OCHOBAHUSA Uil 0000IIeHus u
CpPaBHEHUs1, KPUTEPUU IIPOBOJIMMOIO aHAJIN3A;

— BOCIPHHHUMATh, (OPMYJIMPOBATH U TNPEOOPA3OBBIBATh CYXKACHUS: YTBEPIAUTEIbHBIC H
OTpHIIATENbHBIE, €TMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHEIE,

— BBIABIISITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3HM M NMPOTUBOpEUUs B (PaKTax,
JNaHHBIX, HAOMIONEHUSIX U  YTBEPXKIEHUSX, TMpeasaraTb KpPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;



— JIeNaTh BBIBOJIBI C HWCIOJIB30BAHHWEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKIIOUEHU I, YMO3AKIOUECHHM 110 aHAJIOTUH;

— pa3duparh JA0Ka3aTEeIbCTBA MATEMATUYCCKUX YTBEPKIACHHUN (NIPSIMBIE M OT MMPOTHUBHOTO),
MPOBOJIUTh  CAMOCTOSTEIIBHO  HECJIOXKHBIE  JIOKA3aTeIbCTBA  MaTeMaTHYECKUX  (PaKTOB,
BBICTpAaUBaTh apryMEHTAlMI0, TMPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE PACCY KIICHHS;

— BBIOMpaTh CMOCOO perieHus: y4deOHOW 3anayu  (CpaBHMBATh HECKOJIBKO BapHaHTOB
peiieHus, BbIOMpaTh HauboJiee MOAXOMANIMA ¢ YYETOM CaMOCTOSITENBHO BBIJICICHHBIX
KPUTEPHUEB).
bazosvie ucciedosamenvckue oeticmaust.

— HCIIOJIB30BAaTh  BONPOCHI  KAaK  KCCIEAOBATENbCKUH  MHCTPYMEHT  IO3HAHWUS,
dbopMyIUpOBaTh BOMPOCH], (UKCHUPYIOIIKME MPOTUBOpPEYHE, MPOOJIEMy, CaMOCTOSATEIBLHO
YCTaHABIIMBATh NCKOMOE U JIaHHOE, ((OPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOKO MO3UIIHIO,
MHEHHE;

— MPOBOAWTH IO CAMOCTOSTEIIPHO COCTaBJICHHOMY IIJIaHY HECJIOXHBIH AKCIIEPUMEHT,
HEOOJIBIIIOE HCCIICIOBAHUE 10 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBHCHUMOCTEH 00BEKTOB MEX 1y COOOIA;

— CaMOCTOSITENIbHO (hOpMYIHPOBaTH 000OIIEHNUS U BBIBOJIBI IO PE3ybTaTaM MPOBEIEHHOTO
HAOJIOICHUSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYCHHBIX Pe3yIbTaTOB, BBIBOJOB U
000011IeHMI;

— MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAK)KE BBIIBUTATh MPEIITOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Paboma c ungopmayueii:

— BBISBJIATH HEJOCTATOYHOCTh M M30BITOYHOCTh WH(GOPMAIIUH, TaHHBIX, HEOOXOAMMBIX IS
pEIICHUS 3a1a4H;

— BBIOMpaTh, AHAIM3UPOBATH, CHCTEMATH3UPOBATh W HWHTEPHPETUPOBATH HHGOPMAIUIO
Pa3IUYHBIX BUJIOB ¥ (POPM MPEIACTABICHUS;

— BBIOHpaTh GOopMy TpEACTaBICHUS WHPOPMAIUU U WLIIOCTPUPOBATH PelIaeMble 3aadn
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIMSIMH;

— OIICHHBaTh HAAEKHOCTh MHGOPMAIUU IO KPUTEPUSAM, MPEIAIOKEHHBIM yUUTENEeM WU
c(hOpMYJIMPOBAHHBIM CAMOCTOSITEITLHO.

KoMMmyHuKaTHBHBIE YHUBepcadbHbIe YyueOHbI€ 1eiCTBHUS:

— BOCHPHUHHMMATH U (OPMYIHUPOBATH CY)KJIEHUS B COOTBETCTBHH C YCIOBUSMHU U IENISAMHU
oOmIeHMs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOKO TOYKY 3PEHUS B YCTHBIX W MHUCHhMEHHBIX
TEeKCTax, JaBaTh TMOSCHEHUS IO XOAY peUIeHHs 3aJayd, KOMMEHTHUPOBATh TMOJYy4YEHHBIN
pe3yNbTar;

— B X0/ OOCYXKJCHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI, TIPOOJIEMBI,
pemaeMoil 3aauu, BBICKA3bIBATh WJIEH, HAIlCJICHHbIE HA MOWCK PEIICHHs], COMOCTaBIsITh CBOU
CYXKICHHS C CYXJICHUSMHU JPYTHX YYaCTHHKOB JIHAora, OOHAPYKUBATh Pa3jMunde W CXOJICTBO
MO3UIHI, B KOPPEKTHOH opMe GopMyIHpOBATh Pa3HOTIACHS, CBOM BO3PAKEHHUS;

— TMPEACTaBIATh PEe3yNbTaThl PEIICHUs 3aJaud, IKCIEPUMEHTa, MCCIEeIOBaHUs, MPOCKTa,
CaMOCTOSITENIbHO BBIOMpAaTh (QopMaT BBICTYIUIEHUS C Yy4€TOM 3aJad TpPE3eHTAlUd |
0COOEHHOCTEHN ayAUTOPHH;

— TOHUMATh W UCIOJIH30BaTh MPEUMYIIECTBA KOMAHTHOW W WHIWBHYyJILHOW PabOTHI TIpH
pelIeHnr yueOHBIX MaTeMaTHUeCKHX 3a7ad;

— TMPUHUMATH 1I€TTh COBMECTHOH JAEATEeTbHOCTH, TUIAHUPOBATH OPraHU3aIllMI0 COBMECTHOU
paboThl, pactipeiensaTh BUbI paboT, JOrOBapUBaThHCS, 00CYKIaTh MPOLECC U Pe3yIbTaT pabOThI,
0000111aTh MHEHUS HECKOILKUX TIOIEN;

— y4acTBOBaTh B IPYIIOBBIX Gopmax paboThl (00CykIeHUsI, OOMEH MHEHUSMHU, MO3TOBBIC
IITYPMBI M JIPYTHE), BBHIMOJIHATH CBOIO YacTh pabOTBI U KOOPJAMHHUPOBATH CBOW JICHCTBHUS C




OPYTMMH 4JI€HaMHU KOMAaHIbl, OLIEHHWBAaTh KAayeCTBO CBOEro BKJaJa B OOMIMIA MPOIYKT IO
KpUTEpUIM, CHOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.
PeryasiTuBHble yHHBeEpPCcAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopeanuzayus:

— CaMOCTOSITEIbHO COCTABJISITH IUJIaH, AJITOPUTM pEIICHHUs] 3ajayd (WM €ro 4acTh),
BEIOMpATh CIIOCOO PEIIeHUs C YU4ETOM UMEIONINXCS PEeCypCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PELICHU ¢ y4€TOM HOBOI HH(OpMALIIH.
CamokoHmponb, SMOUUOHATLHBIN UHMELIEKI.

— BJAJETh CIOCO0aMHM CaMONPOBEPKH, CAMOKOHTPOJIS IMpOIEcca M pe3yJsibTaTa peIIeHUs
MaTeMaTHYeCKOH 3aauu;

— MpeABHUJIETh TPYIHOCTHU, KOTOPbIe MOTYT BO3HUKHYThH IMPH PELICHUU 3a/ladd, BHOCUTH
KOPPEKTUBBl B JICATETLHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAWIEHHBIX OMIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

— OIICHMBATh COOTBETCTBHE pe3yJibTaTa IESTENbHOCTU MOCTABJICHHOM IeU U YCIOBHSM,
OOBSCHATH MPUYUHBI JOCTHKCHUS WIIM HEJOCTHKCHHUS 1[EJIH, HAXOIUTh OIMNOKY, 1aBaTh OLIEHKY
IpUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATbBI

8 KJIACC

Yuciia ¥ BEIYHCIECHUAS

Hcnonb30BaTh HayalbHbIC MPEACTABICHUS O MHOXECTBE JCUCTBUTEIbHBIX YMCEN IS
CpPaBHEHHMsSI, OKPYIJIEHUS M BBIYHCICHUHN, HM300pa)kaTh [EHCTBUTENBHBIE YWCIA TOYKAMU Ha
KOOPJMHATHOMU IIPSIMOM.

[IpuMeHATh TOHATHE apU(PMETHYSCKOTO KBAJPATHOTO KOPHs, HAXOJWUTh KBaJpPaTHHIC
KOPHH, UCTIOJIb3YSI PU HEOOXOAMMOCTH KAIBKYJISITOP, BBIMOIHATH MPE0OPa30BAHUS BBIPAXKEHUN,
coJiepXkallnuX KBaJpaTHbIe KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.

Wcnonb3oBarh 3amucu OONBIIMX W MaJbIX YHUCEN C MOMOUIBIO JECATUYHBIX Ipo0ed u
crernened uucina 10.

AuiredpanyecKkue BbIpaskeHUs1

[IpuMeHsTh TOHSATHE CTENEHH C IENbIM IOKa3aTelleM, BBIMOIHATH MpPeoOpa3oBaHUs
BBIPKEHHM, COZEPKAIIUX CTETICHH C IIEJIBIM TTOKa3aTelIeM.

BBIONMHATE TOXIECTBEHHBIE MPEOOpPa3OBaHUsl PAIMOHATBHBIX BBIPAKEHHWH HAa OCHOBE
MpaBWJI ICUCTBUM HAJ MHOTOYJIEHAMH U alTre0OpandecKuMU JIPOOsSMH.

PacknanpiBaTh KBaApaTHBINA TPEXUIEH HA MHOKUTENH.

[Ipumensaty mpeoOpa3oBaHMsl BBIPAKEHUW IS PEIICHHUS] Pa3IMYHBIX 3a7ad U3
MaTE€MaTHUKH, CMEXHBIX IIPEIMETOB, U3 peaIbHON MPAKTUKH.

YpaBHeHusi U HepaBeHCTBA

Pemate nuHelHbIe, KBAAPATHBIE YPABHEHUS U PALIMOHAIILHBIE YPABHEHHUSI, CBOJSALIUECS K
HUM, CUCTEMBI JIByX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBoauTh MpoCTEMIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHUI, B TOM UHUCIE C
MpUMEHEHHEeM TpaduuecKux TpeAcTaBIeHu (yCTaHaBIMBaTh, HUMEET JIM ypaBHEHUE WU
CHUCTEMa ypaBHEHUH PEIICHHUs], €CITU UMEET, TO CKOJIbKO, U IIpoUee).

[lepexoauTs OT CJIOBECHON (OPMYITHPOBKH 3amaun K €€ anreOpandeckod MOJeNu C
MOMOILIbI0  COCTaBJIEHUS YpPAaBHEHUS WJIM CHUCTEMbl ypaBHEHWH, WHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3aJ1a4 TOJIYYCHHBIA PE3yibTarT.

[IpuMeHATHh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJIsl CPABHEHUS], OLIEHKH, pelIaTh JTUHEHHbIE
HEpPaBEHCTBA C OJHOW MEPEMEHHONM M WX CHUCTEMBI, JaBaTh TPaQUUECKYIO HWIUTFOCTPAIHIO
MHOKECTBA PEILIEHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA



[Tonumate ¥  HCHONB30BaTh  (DYHKIMOHAIbHBIE IIOHATHUS M SI3bIK  (TEPMUHBI,
CHUMBOJIMUYECKHE 0003HAUYEHUs), ONMPEACATh 3HAa4eHHWE (YHKIMU 1O 3HAYEHUIO apryMeHTa,
oIpesieNATh CBOWCTBA (PyHKIUH 110 €€ rpaduky.

Crpouts rpaduku 3eMeHTapHbIX GYHKINN BUIA:

y = kix, y = x2, y = X3y = |x|, Y = VX, OnucEIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduxy.

9 KJIACC

Yucjia ¥ BBIYUCIEHUSA

CpaBHMBATh U yHOPSI04MBATh pallMOHAJIbHbIE U HPPAL[MOHAJIbHBIE YHCIIA.

Bremonsare apudmernueckue ASHCTBHS C pallMOHAIBHBIMU YHCIAMHU, COYETasi YCTHBIC U
HNUCbMEHHBIE IPUEMBI, BBIIOIHSTH BEIYUCICHHS C UPPALIMOHATIBHBIMH YHCIaAMHU.

HaxoauTe 3HaueHMs cTeneHel ¢ HeNbIMU MOKa3aTeIsIMA M KOPHEH, BBIYUCIIATh 3HAUCHUS
YHCJIOBBIX BBIPAKEHUI.

OKpyrJisiTh JEHCTBUTEIBHBIC YHWCIIA, BBIMOIHATH NPHUKUAKY pE3yibTaTa BBIYMCICHUH,
OLIEHKY YHMCJIOBBIX BBIPAXKECHUH.

YpaBHeHusI U HepaBeHCTBA

Pemate nuHelHBIE M KBaJpaTHblE YPaBHEHUS, YPAaBHEHMs, CBOJSLIUECS K HHUM,
npocTenme ApoOHO-PAMOHAIBHBIC YPaBHEHHUS.

Pemate cucteMsl AByX JIMHEHHBIX YPaBHEHUI C JBYMS NEPEMEHHBIMU U CHUCTEMBI JABYX
YpaBHEHHIA, B KOTOPHIX OHO YPaBHEHUE HE SIBIISACTCS TNHEHHBIM.

Pemate TekcToBble 3anaud anreOpanyeckuM CIOCOOOM C IOMOILBIO COCTaBJICHUS
YPaBHEHHSI WM CUCTEMBI IBYX YPaBHEHHH C IBYMSI IEPEMEHHBIMHU.

[TpoBoauTH MpoCTENIINE UCCIEIOBAHNS YPABHEHUHN U CUCTEM ypaBHEHMMH, B TOM YHUCIIE C
NpUMEHeHHEM TpadUYecKuX TPEACTaBICHUHN (yCTaHABIMBAaTh, MMEET JHM YpaBHEHUE WU
cucTeMa ypaBHEHUI peleHus, eclii UMEET, TO CKOJIbKO, U IIpoyee).

Pemate nmHeiiHBIE HEpaBEHCTBa, KBaJIpaTHbIE HEPABEHCTBA, H300pa)kaTb pEUICHHE
HEPaBEHCTB HAa YMCJIOBOW MPSAMOIL, 3aIIUCBIBATh PEILIEHHE C TIOMOIIbIO CUMBOJIOB.

Pemate cucreMbl JMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIlIeHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3aMMChIBaTh PEUICHHE C TOMOIIbIO CUMBOJIOB.

Mcnonb30BaTh HEpaBEHCTBA MPH PEIICHUH pa3INYHbIX 33jau.

DOyHKIUHA

Pacrnio3HaBaTh (pyHKIUM H3Y4eHHBIX BUJIOB. [Toka3bIBaTh CXeMaTHYECKH PACIIONOKEHHUE Ha
KOOPJIMHATHO# TIOCKOCTH TpadukoB GpyHkimi Buga: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X,y = ||, B 3aBuCHMOCTH OT 3HaUYeHHiT KOIDDUIHEHTOB, OMUCHBATH CBOHCTBA
GyHKIMA.

Crpouth M M300pakaTh CXEMATUUYECKU TpapUKH KBaJPATUYHBIX (QYHKLUH, ONUCHIBATH
CBOICTBa KBaIpaTUUHbIX (PYHKIMN IO UX rpauKam.

Pacno3HaBaTh  KBaJgpaTuuHyr (QyHKIUIO 10  (opmysie, NPUBOAUTH MPHUMEPHI
KBaJPaTUYHBIX QYHKIWH U3 peabHON KU3HU, (PU3UKHU, TEOMETPHH.

YucJi0BbIE MOCJIe10BATEIbHOCTH H POIPeCCUH

PacrioznaBath apupMeTHUECKYI0 U T€OMETPHUUECKYI0 MPOTPECCUM MPHU PasHbIX crocodax
3aJlaHMsL.

BBINONMHATE BBIYUCIEHUS C HCMOJb30BaHUEM (QOpMYJT N-ro wieHa apudmeThuyeckol u
reOMEeTPUYECKOM Mporpeccuii, CyMMbI MEPBBIX N YJICHOB.

N306paxarh 4ieHbl MOCIEeI0BAaTEIbHOCTH TOUKaMH Ha KOOPJMHATHOMN MJIOCKOCTH.

Pemare 3amaun, cBSi3aHHBIE C YHCIOBBIMHU IOCIIEIOBATEIBHOCTSIMHU, B TOM YHUCIIE 3a]a4d
W3 peajbHOM KU3HU (C MCTIOIB30BAHUEM KaJIBKYIISATOPA, ITU(POBBIX TEXHOIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC

BBIPAXCHUA.

PaznoxeHne KBaApaTHOTO TPEXWICHA  PA3JIOKCHHUS HA MHOKUTEIIH.

N HaumenoBanue OcHOBHbBIE BU/bI JeSTeJILHOCTH 00 y4a0UIuXCcs DJIEKTPOHHBbIE
- asnenoB u TeMm  Kou-Bo undposbie
nm P IIporpammHoe coaep:xanue (pp )
NPOrpaMMbI 4acos oOpa3oBaTe/ibHbIE
pecypcsbl
KBaapaTHbIii KOpEHb U3 YUCIA. DopMynupoBaTh ONpEEIeHUE KBaJIpaTHOTO KOPHS U3 YUCHa,
[NonsiTre 00 MppaMOHATBEHOM YHUCTe. apu(pMETHUECKOTO KBaJIPATHOTO KOPHSI.
JecaTtudaHbie TpUOTMKEHUSI [IpumeHsTH Onepanrio U3BJIEUEHUS KBaIPaTHOTO KOPHS U3 YHCIa,
HPPaLMOHAIBHBIX YHCE. HCTIONB3YS IPH HEOOXOIMMOCTH KanbKyiaTop. OleHHBaTh KBaApaTHEIC
HeiictButensHble yncna. CpaBHEHHE |KOPHH LENBIMH YHCIAMU U JECATUIHBIMA APOOSMI.
JEHCTBUTENBHBIX YUCEI. CpaBHUBATh U YIOPSAJOYMBATH PALIMOHAIBHBIE U UPPALIMOHATIbHBIE YHCIA,
VYpaBHeHue BUIa 3alMCaHHbIE C MOMOLIBIO KBaIPaTHBIX KOPHEM.
p B AP P .. Bubmmorexa [IOK
x2 = a. CpoiictBa apudpmernueckux | MccnemoBats ypaBHEHHE X2 = a, HAXOJAUTH TOYHBIC U MPUOIHKEHHBIE https:/m.eds00.ru/7f417
Yucna u KBa/IpaTHBIX KOPHEN. KOpHU 1pu a > 0. af8 y'qH .P :

1 BBIYUCIICHUA. 15 IIpeobpa3oBaHue YHCIOBBIX HccenenoBaTh CBONMCTBA KBaIPAaTHBIX KOPHEH, IPOBOJS YUCIIOBbIE MHTC aK‘TI/Il};HaH
KsanpatHsie BBIPAKEHUI, COMepIKaIITIX SKCIEPUMEHTHI C HCIIOJIB30BAHUEM KaJIBKYJIATOpa (KOMIIBIOTEPA). o6 aEOBaTeHLHaSI
KOpHH KBaJpaTHbIE KOPHU Jloka3biBaTh CBOICTBa apu(METHUECKUX KBaJPAaTHBIX KOPHEH; OHﬁaﬁH mraThopma

MPUMEHSTh UX JJIsl MpeoOpa3oBaHusl BHIpAKEHNUN. BRIMOTHSTH httos://uchi.ru P
7 _pi
npeoOpa30BaHus BEIPAXKEHUH, ColepKalluX KBaJpaTHbIE KOPHH.
BripaxxaTs IepeMEeHHBIC U3 TEOMETPHICCKUX U QPU3NICCKAX (POPMYIL.
BoruncinisaTe 3Ha4eHUsI BBIpAXKEHUH, COAEpKAIIUX KBAaJpaTHbIE KOPHH,
HCTIONB3YS IPH HEOOXOJMMOCTH KaNbKyIATop. Mcroiap30BaTek B X018
pelIeHus 3a1a4 3JIeMEHTapHbIE MIPEICTABICHMS, CBSI3aHHBIE C
MpUOIMKEHHBIMU 3HAYCHUSMH BEJIMIHH.
3HAKOMUTHCSI C UCTOPUEH pa3BUTHI MaTeMaTHUKU
CreneHs ¢ LEIbIM [TOKA3aTENIEM. DopMyJIUPOBATH ONPEACIECHUE CTEIIEHH C LIEJbIM [TOKA3aTEIEM.
CrangapTHas 3aIluch 4ucia. [pencraBnsaTh 3amuch OONBINUX U MAJIBIX YHCET B CTAHIAPTHOM BHUJIC.
Pa3smepsl 00bekTOB OKpyskatomiero | CpaBHUBATh YUCIIA M BEJIMIHMHEL, 3aITUCAHHBIC C UCIIOJIh30BaHUEM Bubmuorexa [[OK
Mupa (OT JIEeMEHTAPHBIX YaCTH crenenu 10. Mcnonp30BaTh 3alUCh YUCEN B CTAHJAPTHOM BUJIE AJIs
UYucna u pa ( P . Aap e https://m.edsoo.ru/7f417
JI0 KOCMUYECKUX 00BEKTOB), BBIPKEHUS pa3MePOB O0OBEKTOB, UTUTEIHHOCTH MPOIIECCOB B
BEIIHCTICHHA. JUTUTENTFHOCTH MTPOIIECCOB B OKpY’KaloIIeM MHpe af§ Yau. Py-
2 Crenens ¢ 7 p Py » pe. . HWHTEpaKTHUBHAA
OKpY’KaloIIeM MHUpE. DopMynrupoBaTh, 3aMICHIBATh B CHMBOJINYECKOH hopme u
TIEITBIM . o obOpazoBaTenbHas
CBoiicTBa CTEIIEHH C IIEITBIM WUTIOCTPUPOBATh IPUMEPaMH CBOIMCTBA CTETICHH C IIETIBIM TOKa3aTesIeM. N
[10Ka3arejaeM . . OHJIAMH —TIIaTdhopma
IoKa3areaeM [IpuMeHATH CBOMCTBA CTENCHH AJIS MPEOOPa30BaHUS BRIPAKEHUH, httos://uchi.ru
ps: .
COJIEPIKAIINX CTENCHH C IIEJIBIM ITOKa3aTeIeM.
BrinonHsATs AeMCTBUS ¢ YHCIaMU, 3aITUCAHHBIMU
B CT@H/IapTHOM Buie (YMHOXCHUE, JIeIICHHE, BO3BEICHHUE B CTCIICHb)
3 Anrebpanyeckre 5 KBanparhsiii Tpéxusien. PacriozHaBaTh KBaIpaTHBIN TPEXUIICH, yCTAHABIMBATE BO3MOXKHOCTh ero | bubmmoreka [TOK

https://m.edsoo.ru/7f417



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://uchi.ru/
https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8

KsanpaTnslit Ha MHOKUTENH PackianpiBaTh Ha MHOYKUTENN KBaIpaTHBIN TPEXUJIEH C af8 Yuu. Py-
TpEXWIeH HEOTPHIATEIBHBIM TUCKPUMUHAHTOM HMHTEPaKTHBHAS
oOpa3zoBaTenpHast
OHJIAMH —TIIaThopma
https://uchi.ru
Anrebpandeckas qpo0s. JJomycTumele 3amiceBaTh anredpandeckue BeIpakeHHs. HaxonuTs o6mactb
3HAUEHHS MIEPEMECHHBIX, BXOMIINX  ONpPEICICHUS PAOHATIBHOTO BBIPAXKEHHS. Bubmiorexa [[OK
B anreOpandecKue BRIPAKCHUS. BBIOTHATE YMCIOBBIC TOJCTAHOBKU M BBIYHCIIATH 3HAUCHHUE IpodH, B https://m.edso0.ru/7f417
Anrebpanueckue OCHOBHOE CBOMCTBO aJIreéOpandeckoi TOM YHCIe C TOMOIIBIO KAIBKYIIsTOpa. POpMyIHpoOBaTE OCHOBHOE af8 S}qn .Py- :
BBIPKEHUSI. 15 npoou. CokpaiiieHue Apooeii. CBOWCTBO ayireOpanveckoil [poou U MPUMEHSTh ero JJIs MPeoOpa3oBaHus T epaK.TI/IBHaH
Anrebpanyeckas CrnoxxeHue, BEIMUTaHKUE, YMHOXKEHUE U APOOeH. 6
JpoOb JieJIeHUe anredpandeckux Apooe. BeimonuaTe neiictBus ¢ anredbpanueckumMu qpoosmu. [IpumensaTs 0opasopaTeibia
IIpeobpa3oBaHue BhIpaKECHUH, npeoOpa3oBaHus BEIpAXKEHUN AT pelieHus 3aa4. BripakaTsb ﬁ?tﬂz?;;{ugﬁ ;I?qup ma
coJieprKallux ajaredpanueckue Apoou mnepeMeHHble U3 Gopmy (PU3NIECKUX, FEOMETPUUECKHX, OMUCHIBAIOIINX IpS./AUChI.AU
OBITOBBIC CUTYAIIHH)
KsagpatHoe ypaBHenue. Hemonnoe | Pacmo3HaBaTh KBaJgpaTHBIC YPaBHEHHS.
KBaJpaTHOe ypaBHeHue. Popmyna 3amuckiBaTh (GopMyIty KOpHEH KBaJpaTHOTO ypaBHEHHS; pellaTh
KOpHCﬁ KBaJIpaTHOT'O YpaBHCHMUA. KBaJIpaTHBIC YPAaBHCHUSA — MOJIHBIC Y HCIIOJIHBIC. HpOBOI[I/ITb
Teopema Buera. 3 IIPOCTEHIINE UCCIIEOBAHMSI KBAAPATHBIX YPAaBHEHU. Bubsorexa [IOK
Pemienuie ypaBHeHui, cBosuxcs K | PemaTts ypaBHeHUs!, CBOASIIMECS K KBAJAPATHBIM, C TOMOIIbIO https://m.eds00.ru/7f417
YpaBHeHUs 1 kBanpaTHeIM. [IpocTeiimue gpoOHO- | TpeoOpa3oBaHMA U 3aMEHOW NIepeMeHHOW. HabronaTh 1 aHaTM3UpOBaTh af8 S}qn .Py- :
HEepaBeHCTBA. 15 pannoHaIbHbIE YPaBHEHHSI. CBSI3b MEXXIY KOPHSAMH M KO3()(hUIIMEHTaMH KBaIpaTHOTO yPaBHEHHS. — epaKTHBHas
KBanparusie Pemenne TeKCTOBBIX 33124 C dopmynnpoBats TeopeMy Buera, a Takke 00paTHYIO - TeOpeMy, oBpasoBaTebHas
YpaBHEHUS TIOMOIIBIO KBA/IPATHBIX YPAaBHEHUI  MPUMEHSTH 3TH TEOPEMBI IS PEIICHHS 3a1a4. N
Pemats TekcTOBBIE 3a/1aUH aNTreOPANYECKUM CIIOCOOOM: ITEPEXOIUTh OT Eﬁna.ygl _ﬁ I arpopma
CJIOBECHOM (hOPMYJTHUPOBKH YCIOBHS 337a4H K aareOpandeckoi Moesiu B
MyTEM COCTaBJICHHUS YPaBHEHUS; peIlaTh COCTABICHHOE YPaBHEHHE,
HHTEPIPETHPOBATH PE3YNIbTAT.
3HAKOMUTHCS C HCTOPHEN pa3BUTHS ajreOps
JluneiiHOE ypaBHEHHE C ABYMS Pacrio3snaBaTh TMHEWHBIE ypaBHEHHS C JIBYMS IEpPEMEHHBIMH.
MIepEeMEHHBIMH, €T0 rpaduk, mpuMeps! CTPOUTh Tpad KK TMHEHHBIX yPAaBHEHNH, B TOM YHCJIE UCTIONB3YS
peleHus ypaBHEeHHH B IIETIBIX YHCTIaX. HUPPOBBIE PECYPCHI. BuGmuorexa IJOK
Pemenue cucrem ABYX JIMHEWHBIX Paznmuuate apauICJIbHBIC U IEPECCKAIOMINECH ITPAMBIC 110 UX httDS//m edSOO rU/7f4l7
VYpaBHeHUs U YpPaBHEHUH ¢ ABYMs IEPEMEHHBIMU. | YPABHEHUSIM. af8 S}tm..Py- :
HEPABEHCTBA. 13 IIpumeps! penieHus cucTemMm Pewath cucTeMbl IByX JTMHEMHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU f— epAKTHBHAS
CucteMsl HEJIMHEWHBIX YPaBHEHUH C IByMs NIO/ICTAHOBKOM U CII0KEHUEM. 6
ypaBHEHHH NIepeMEHHbBIMH. Pewats npocTelimme cucTeMbl, B KOTOPBIX OJHO M3 YpPaBHEHHN HE odpasopareibia

SIBJISIETCSI JIMHEIHBIM.

[TpuBoauTH rpadMYECKyI0 HHTEPIIPETALUIO PELICHUS yPaBHEHHS C IBYMS
NEPEMEHHBIMH U CUCTEM YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

Pewats TekcTOBBIE 3a/1a4 aNreOpanueckuM crnocoooM

I'padmueckast naTEepIpeTaLUS
YPaBHEHHUS C IByMsI IEPEMEHHBIMH U
CUCTEM JINHEMHBIX YpaBHEHUI ¢
JBYMs IEPEMEHHBIMU.

OHJIalH —TI1aThopmMa

https://uchi.ru
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Perenure TekCTOBBIX 3a1a4 C
TIOMOIIBIO CUCTEM YPaBHEHUN
YucnoBble HEPaBEHCTBA U HX
cBoiicTBa. HepaBeHCTBO ¢ 01HOM

@dopMynupoBaTh CBOMCTBA YUCIOBBIX HEPABEHCTB, HIUTIOCTPUPOBAThH UX
Ha KOOPJMHATHOH MPSIMOH, TOKa3bIBaTh adreOpamyecK.

. . Bbubnnorexa [JOK
MIEPEMEHHOM. ITpumeHATH CBOMCTBA HEPABEHCTB B XO/€ pEIICHNUS 3a1ad. Pemarts https://m.edso0.ru/7f417
VpaBHEHIS 1 JInnelinble HEpaBEHCTBA C OTHOM JTMHEWHBIC HEPABEHCTBA C OTHOW NEPEMEHHOM, N300paxaTh pPelIeHne af8 S}qn .P :
p TIepeMeHHO 1 nx pemieHue. CHCTEeMbI HEpaBeHCTBA HA YHCIOBOM MPSIMOIA. - Y
7 HEpaBEHCTBA. 12 . . . HWHTEPaKTHBHAS
JIMHEHHBIX HEPAaBEHCTB C OJHON PemaTs cucTeMbl TMHEHHBIX HEPABEHCTB, H300paXKaTh PELICHHE CHCTEMBI
Hepasenctaa N . . oOpazoBarenbHas
NIEpEeMEHHOM 1 UX pEelICHHE. HEpPaBEHCTB Ha YHCIIOBOH MIPSIMON 9
. OHJIaiH —TIIaTdopma
W306paskeHne penieHns JMHeHHOTo httos://uchi.ru
ps: .
HECPABCHCTBA U UX CUCTEM Ha
YHUCJIOBOU MPSIMOU
[Monstre pynkunn. O6macts Hcnonp3oBaTh (QyHKIMOHATIBHYIO TEPMHHOJIOTUIO M CHMBOJIHKY .
OTIpEICTICHUS] 1 MHOXKECTBO 3HaUCHUH  BBumcnsaTs 3HaueHUs QyHKIHH, 3a1aHHBIX (hopMynamH (TIpH
byHKIMY. HEOOXOAMMOCTH HCIOJIb30BaTh KAIBKYJISTOP); COCTABIAThH TAOIHIIBI BuGnotexa LIOK
CriocoObI 3aanus HyHKIHH. 3HAYCHUN QYHKITUH. https://m.eds00.ru/7f417
S I'paduk Gpynkimun. CroiicTBa CrpouTtb 1o Toukam rpadpuku GpyHKImid. OnuceBaTh CBOWCTBA QYHKIIUU af8 y'qH .P :
y ) (GYHKIMH, UX 0TOOpaKeHHE Ha OCHOBE €€ Tpa)uuecKoro MpecTaBIeHHUS. — Y
8 OcHOBHBIE 5 MHTEPaKTHBHAS
Ha rpaduke Hcnonb3oBaTh GyHKIHMOHATIBHYIO TEPMUHOJIOTHUIO U CHMBOJIHKY.
TIOHSITHSI obOpazoBaTenbHas
HccnenoBaTh npuMepbl rpaKOB, OTPaXKAIOIINX PeallbHbIe MPOLECCHl U oRUTaliH —riaTdopma
siBiieHusl. [IpUBOANTE IPUMEpPHI IPOLIECCOB U SIBIICHUH C 331aHHBIMA httos://uchi.ru P
T _u
CBOMCTBaMH.
Hcrionb30BaTh KOMITBIOTEPHBIE TIPOTPAMMBI JJIsI HOCTPOSHHUS TPadhUKOB
(GYHKUWH ¥ U3yYeHUs UX CBOWCTB
UreHne 1 IOCTpoeHNE IrpaKOB Haxoauts ¢ momoisio rpaduka GyHKIMH 3HAYSHNUE OJTHOM 13
¢ynkui. [Ipumeps rpadukos paccMaTpUBaeMbIX BEJIWYHH 110 3HAYEHHIO APYTOH.
(GYHKIMH, OTpaXkaloluX peanbHble B HecIoXKHbIX ciydasx BeIpaxaTh (POpMyIIoi 3aBHCHMOCTD MEXKITY Butmorexa LIOK
npouecchl. yHKIMK, ONUCHIBAIOIINE BEIWYNHAMHU. https://m.edso0.ru/7f417
DVHKII IPSIMYIO ¥ 0OpaTHYIO OmnuceIBaTh XapakTep N3MEHEHHsI OJTHOM BEJINUYNHBI B 3aBUCHMOCTH OT afs S}lm .P :
YHICLIHH. IIPONOPLMOHATBHBIE 3aBUCUMOCTH, UX U3MEHEHUS APYTro. - Y
9 UYucnossle 9 N HUHTEpaKTUBHAs
rpaduKy. Pacnio3HaBaTh BHIBI H3ydaeMbIX (GyHKIWH. [Toka3piBaTh cCXeMaTHIECKH
GbyHKIMN _w N . _ | obpa3oBarenbHas
I'padux QysKIHT Y = X7, MTOJIOKEHNE Ha KOOPAWHATHOM IUIOCKOCTH rpadKoB QYHKIMI BUOA: ¥ = omaiin —tuatopma
—y2 y =3 - - - -
Oyuxmun y = X2,y =X, x2,y=x3,y=Vx,y =|x|. httos://uchi.ru
y =x, y = | x|; rpaduueckoe pemenne Ucrons308ath GyHKIHOHANBHO-TpaQHUECKHe PEACTABICHIS [T Atps.fAJeht. i
YPaBHEHUI U CUCTEM YPABHEHUM pELIeHHs U UCCIIEOBAHMSI YPABHEHUM U CUCTEM ypaBHEHUU. [IpuMeHsaTh
1QpoBkIe pecypchl Ul TOCTPOCHUS rPpaMKOB QPYHKINH
N Bribupath, IpIMEHATH, OIIEHUBATH CIIOCOOBI CPaBHEHHS YHCET, bubamoreka [JOK
IToBTOpEHNE OCHOBHBIX MOHATHHA U . . . . )
IMoBTOpenue u BBIYHCIICHHUH, IPe0Opa30BaHuil BEIPQKCHHH, PEIICHHUS Y PABHCHHIA. https://m.edsoo.ru/7f417
10 6 METOJIOB KypCOB 7 H 8 KJ1acCOB, ., ¢
00o6meHne P S — OCyIIeCTBISITh CAMOKOHTPOJIb BBIIOHACMBIX ISHCTBHI U caMonpoBepky af8 Vuwm. Py-
pe3ysbTaTa BRIYUCICHUH, MpeoOpa3oBaHMii, TOCTPOCHUH. WHTEpPAKTHUBHAS
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Pemats 3a1aun U3 peanbHOM KU3HU, IPUMEHATh MATEMAaTHIECKHIE 3HAHNUS
JUTSL pELICHUS 3a7a4 U3 APYTUX IPEIMETOB.

PemaTs TekcTOBBIC 3a/1a9H, CPAaBHUBATH, BBIONPATH CIIOCOOBI PELIICHUS
3a7a4n

obpa3zoBaTenpHast
OHJIAMH —TIIaThopma

https://uchi.ru
http://www.fipi.ru
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9 KVTACC

e HaunmMmeHnoBanue OcHOBHBIE BU/BI AeATEJILHOCTH 00 y4aIOIUXCS DJIeKTPOHHBIE
I /;1 pasgesioB u Tem | Koua-Bo TIporpaMmHuoe conepixanue (uudposbie)
NPOrpaMmbl 4acoB o0pa3oBaTe/IbHbIE
pecypchbl
PannonanpHbIe ylcia, HppallMOHaIbHble Pa3BUBAThH MPEACTaBICHUS O UUCIAX: OT MHOXKECTBA
qurcia, KOHEYHbIE 1 OECKOHEUHbIC HaTypaJbHbBIX YUCEN 0 MHOXKECTBA ACHCTBUTEIBHBIX YHCETL.
NECSITUYHBIE JPOOH. O3HaKOMHTBCS C BO3MOXKHOCTBIO MIPEICTABICHUS
MHOXeCTBO AE€HCTBUTEIBHBIX YHCET; JEHCTBUTEIHHOTO YHCIIa KAK OECKOHEYHON IECATUYHOM NpOoOH,
neHCTBUTENBHBIC YHCIa KaK 0CCKOHEYHBIE TPUMEHSTH ACCATHIHbBIC TPHONVDKEHHS PAIIHOHAIBHBIX U
necsITUYHbIE NpoOH. B3anMHO NpPPaOHATIBHBIX YHCEI.
OJHO3HAYHOE COOTBETCTBUE MEXKIY M300paxkaTh 1eHCTBUTENBHBIE YHCIa TOUKAMH KOOPIUHATHON Bubnuorexa IIOK
MHOECTBOM JICUCTBUTEIIBHBIX YUCET U MPAMOIL. https://m.edsoo.ru/7f419
MHO>KECTBOM TOUYEK KOOPJIUHATHOM 3anucheIBaTh, CPAaBHUBATH U YIOPSAI0YNBAThH d08 http://www.fipi.ru
Yucna u PSAMOI. JIECTBUTEIIbHBIEC YUCIIA. BBINOIHATH, cOUeTast yCTHBIE U Pemry OI'3, EI'D
BBIYHCIICHHS. 9 CpaBHeHHE ACHCTBUTEIBHBIX YHCEIL, MUChMEHHBIC MPUEMBI, apH(DMETHICCKUE TSHCTBUS C https://ege.sdamgia.ru
JeiicTBUTEIbHBIE apudmMeTHIecKue IeUCTBHS C palMOHAIbHBIMU YKCJIAMU; HAXOAUTh 3HAYCHUSI CTEIIEHEH C Vuu. Py-
quca NEeHCTBUTENbHBIMH YHCIIAMH. LETBIMH MOKA3aTESIMU M KOPHEH; BBIYUCIITH 3HAYCHUS HMHTEPaKTUBHAS
[TpubnmxE€HHOE 3HAUCHNE BETHIHHBI, YHCIIOBBIX BBIPAKEHHH. o0pazoBaTenbHAsA
TOYHOCTH puOIkeHus. Okpyrineane  [lodydnTs npeacTaBICHUE O 3HAYMMOCTH JIEUCTBUTEIBHBIX OHJIaiTH —TuTaThopMa
gucen. [Ipuku/Ka 1 OIleHKa pe3yIbTaToB YHCEN B IPAKTHUECKOH AesSTeIbHOCTH YeJI0BeKa. https://uchi.ruux
BBIYHCIICHUN AHanM3UpOBaTh U JIENaTh BHIBOJBI O TOUHOCTH MPUOIIMKEHUS
JIEUCTBUTENHHOTO YNCIIa ITPY PEIICHNH 3a/ad.
OKpyTJIsSTh JEeHCTBUTENBHBIC YHCIIA, BBITIONHATE IPUKUAKY
pe3yJibTaTta BBIYMCIIEHUH, OLIEHKY 3HAaYEHUN YUCIOBBIX
BBIPAXKCHU.
3HAKOMUTbHCS C UCTOPHEN pa3BUTHSI MATEMAaTHUKU
JIuneiinoe ypaBHeHue. Pemenue OcBauBath, 3aIIOMUHATH U IPUMEHATH rPpadUeCcKUe METO/IbI
YPaBHEHU, CBOJSIINXCS K IUHEWHBIM.  TIPU PELICHUN YPaBHEHUN, HEPABEHCTB U UX CUCTEM. Bubmmorexa IIOK
KBanparHoe ypaBHeHue. Penrerne Pacro3HaBaTs 11eisie U IpoOHBIE ypaBHEHUs. Pemmars https://m.edsoo.ru/7f419
YPaBHEHHH, CBOISIIMXCS K KBAJPATHBIM. JIMHCHWHbBIC M KBaIpaTHBIC YpaBHEHUs, ypaBHeHus1, cBoasmmecs  d08 http://www.fipi.ru
VYpaBHeHUs U bukBanpaTHbIE ypaBHEHUS. K HUM, [IpOCTeHIIHe IPOOHO- paloHaIbHBIC yPAaBHEHHUS. Pemry OI'3, EI'D
HEPaBEHCTBA. 14 [pumepbl petieHnst ypaBHeHui TpeTbeit ullpemmarats BO3MOXKHbBIE CITOCOOBI PEIICHHUsI TEKCTOBBIX 3a1ad,  https://ege.sdamgia.ru
VYpaBHeHUs ¢ 0OJHOU 4eTBEPTON CTEIEHEH pa3ioKeHHeM Ha  00CYXKJaTh MX U pelaTh TEKCTOBBIE 3aJa4l Pa3HBIMH Vuu. Py-
epeMeHHOI MHOXHTEIH. crioco0amu. 3HAKOMHTBCS C HCTOPUEH pPa3BUTHSI MAaTEMaTHKU HMHTEpaKTUBHAS
Penienne 1poOHO- paliMOHANBHBIX obpa3zoBaTebHas
ypaBHEHUI. OHJIalH —Tu1aThopma
PelieHue TeKCTOBBIX 3a1a4 https://uchi.ru
asredpanvecKuM METOI0M
3 YpaBHeHUs U 14  YpaBHeHue ¢ IBYMSs IepeMEeHHBIMH M ero OcBauBaTh M IPUMEHSTH IPUEMBI PEILICHUS] CUCTEMBI JIBYX Bubnmoreka IIOK
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HEpaBEHCTBA.
CucTeMbl
YpaBHEHUH

YpaBHeHUs U

rpaduxk.

CucreMa IByX JIMHEHHBIX YpaBHEHUI ¢
NBYMsI IEPEMEHHBIMH U €€ PELCHHE.
Pemenne cuctem IByX ypaBHEHUH, OHO
13 KOTOPBIX JIMHENHHOE, a Apyroe —
BTOpO# crenenu. I'paduueckas
MHTEPIIPETALUs CUCTEMbI ypaBHEHUH C
NByMs NlepeMeHHbIMU. Perienue
TEKCTOBBIX 337124 areOpandeckum
crocoooM

YucnoBble HEpPaBEHCTBA U UX CBOUCTBA.
JInHeliHbIe HEPABEHCTBA C OJHOM
IIEPEMEHHON U UX PEILICHUE.

JIMHEHHBIX YPaBHEHHUH C IByMs NEPEMEHHBIMH U CHCTEMBI
JBYX YPaBHEHHH, B KOTOPBIX OJHO YPaBHEHHE HE SBIAETCS
JIMHEIHBIM.

Hcnonp3oBaTh (yHKIMOHATBHO-TpaQUIECKUE MPEACTABICHUS
JUISL PELLICHUS U UCCIIEA0BAHUS YPABHEHUN U CUCTEM.
AHanM3UpOBaTh TEKCTHI 33/1a4, peIaTh X alnreOpanyeckum
CII0COOOM: TIEPEXOANUTH OT CIOBECHOH (POPMYIHPOBKU YCIIOBUS
3aJa4M K anreOpandecKond MOJIeNU IMyTEM COCTABIICHUS
CUCTEMbI YPAaBHEHUH; pellaTh COCTABICHHYIO CUCTEMY
YPaBHEHUI; HHTEPIIPETHPOBATH PE3YJIbTAT. SHAKOMHUTHCS C
HCTOPHEN pa3BUTHUsI MATEMATUKU

qI/ITaTI), 3allMCbIBaTh, IOHUMATh, UHTCPIPETUPOBATH
HEPABCHCTBA,; UCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
BeimonuaTs mpeoOpa3oBaHust HEPABEHCTB, UCIIOIb30BATh IS

CucTeMbl TMHEHHBIX HEPABEHCTB ¢ OJJHOI TpeoOpa3oBaHus CBOMCTBA YHCIOBBIX HEPABEHCTB.
nepeMeHHON U ux pemenne. KBaapatuele Pacnio3HaBaTh THHENHBIE M KBaIpaTHbIE HEPABEHCTBA. Pemate

HEpaBEHCTBA U HX PELICHUE.
I"padmueckast HHTEpIpeTaIHs

JIMHCHHBIC HEPABCHCTBA, CUCTCMbL JIMHCHHBIX HCPABCHCTB,
CHUCTEMbI HCPABCHCTB, BKIIIOYAOIIUX KBAAPATHOC

https://m.edsoo.ru/7f419
d08 http://www.fipi.ru
Pemry OI'3, EI'D
https://ege.sdamgia.ru
VYuu. Py-
HUHTCpaKTUBHAaA
oOpasoBaTenbHas
OHJIaiiH —Tu1aThopma

https://uchi.ru

bubanoreka [JOK
https://m.edsoo0.ru/7f419
d08 http://www.fipi.ru
Pewry OI'D, ETD
https://ege.sdamgia.ru

HEpaBeHCTBA. 16  HepaBEHCTB M CHCTEM HEPaBEHCTB C HEPaBEHCTBO, M PEIaTh UX; 00CYKIATh NOJIyYCHHBIC PELICHHUS. Vi P
Hepagenctpa NBYMSI IEpEMEHHBIMU H300paxaTh peleHIe HEPaBeHCTBA U CHCTEMbl HEPaBEHCTB Ha HHTe' a}I]<TI/IBHa$I
YHUCJIOBOM NPSIMOM, 3alIUCHIBATh PELICHUE C [IOMOILBIO P
obpazoBaTenpHas
CHMBOJIOB. .
Pewarp KBajipaTHbIE HEPABEHCTBA, HCIIONB3Ys Ipaduueckue onuajin —riathopma
P P ’ yArp https://uchi.ru
NPE/ICTABIICHUSL.
OcBauBaTh ¥ NPUMEHSTH HEPABEHCTBA IPH PEIICHUN
pa3yIMyHbIX 32124, B TOM YKCJIe IPAKTHKO- OPUEHTHPOBAHHBIX
PacriosHaBaTh BU/IbI M3y4aeMbIX (GYHKIHMH; HITIOCTPUPOBATH
CXEMAaTHYEeCKU, OOBSICHITH PACIIOIOKEHUE HA KOOPJMHATHON
IUTOCKOCTH rpadukoB QyHKIMH Buga: y =kx,y =kx+b,y=k
=x2 —pxéb = \/(J%y _H |x|B SaBI/I}::I/IMO(;T}I]/I oT 3Ha‘l€’H}IiII7I bubmorexa OK
%3)/3(1@1/1] ﬁeHTOI;'yOHI/ICI:I]ZaTB ux cBoiicta. Pacrio3HaBarb hitps://m.edsoo. /71419
KBanpatnunas GyHKIms, e€ rpaduk u 52 aTII/II'IH o (1’) HxIIO 110 opye. IT 'HBO UTh DHMEDDI do8 http://www.fipi.ru
cBoiictBa. [1apaboia, KoOpIMHATHI AP Yo QyHKH DOpMYIIe. 1IpHBOL pUMep Pemry OI'3, EI'D
KBaZIpaTUYHBIX 3aBUCUMOCTEH M3 PeaIbHOM XKHU3HH, QUIUKH, . .
BEPLIKMHBI MapaboIIbl, OCh CHMMETPUH https://ege.sdamgia.ru
OyHKIUH 16 N TEOMETPHH.
napabounsl. ['paduku GyHKIMH: . Yuu. Py-
_ _ _ BesaBisiTh 1 000011aTE 0COOEHHOCTH IpaduiKa KBaJAPaTHIHON
y=koy=korb,y =k, ¢ynkmn y = ax2 + bx + c. CtpouTs ¥ n300paxkaTsb HHTCPAKTHBHA
y=x2y=x3y=\x,y=|x]| Y y TP P o0pazoBarenpHas

CcXeMaTH4YeCKH IpaduKy KBaAPATUIHBIX (YHKINH, 3aJaHHBIX
dhopmynamu BuIA
y=ax2,y=ax2+q,y=a(X+p)2,y=ax2 + bx +c.
AHaIM3UpoBaTh U MPUMEHATH CBOMCTBA N3YUCHHBIX (DYHKIIUH
JUISL X TIOCTPOCHUS, B TOM YHCJIE C IIOMOIIBIO IH(PPOBBIX

OHJIaliH —Tu1aThopma

https://uchi.ru
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Yucnosbie
MOCJIEI0BATEIILHOCT
H

IToBTOpEHHUE,
000011EHKE,
CHCTEMAaTHU3aLUS
3HAHMI

15

18

pecypcoB
[TonsiTHe YncIIOBOI MOCeoBaTebHOCTH. OCBanBaTh M MIPUMEHSTh HHIICKCHbIE 0003HAYCHUS, CTPOUTH
3agaHue NocieA0BaTeIbHOCTH pedeBbIe BBICKA3bIBaHUS C UCIIOJIB30BAHUEM TEPMUHOJIOTHH,
pekyppeHTHON GopMyIoii 1 (OpMyIION n- CBI3aHHON C MMOHATHEM ITOCIIEI0BATEIHHOCTH.
ro wieHa. ApupMerndeckas u AHanu3upoBaTh (HOpPMyYITy N-TO WICHA ITOCIECIOBATEIbHOCTH
reoMeTpHyecKas IPOrPeECCUN. WJIN PEKYPPEHTHYIO (DOPMYITy U BBIYUCISATH YJICHBI
@opMybl N-TO WieHa apu(pMETHIECKON 1 TOCIEA0BATEIFHOCTEH, 3aJaHHBIX 3TUMHU (POpPMYITaMHU.
reOMETPHYECKOH MEPBBIX N YICHOB. YcTaHaBIMBATh 3aKOHOMEPHOCTD B TOCTPOEHHUN
N300pakeHne WICHOB apu(METHIECKOI NITOCIIE0BATEIILHOCTH, €CIIH BBINMCAHBI TIEPBBIE HECKOIIBKO €€
reOMETPUYECKON ITPOrpecCUil TOUKaMHU Ha YJICHOB.
KOOPAMHATHOM IJIOCKOCTH. Pacrio3HaBaTh apuMETHYECKYIO U TEOMETPUUECKYIO
JIMHEHHbIH U SKCIIOHEHIIMAIBHBIN POCT.  MPOTPECCHU MPH Pa3HbIX crocodax 3aaHusl.
Cro>kHBIE IPOLIEHTHI Pematb 3aauu ¢ UCNoab30BaHUEM (HOPMYII N-TO UIeHA
apu(pMETHYECKOH U FeOMETPUIECKON MTPOTrPecCHid, CyMMBI
NIEPBBIX N WICHOB.
N306pakaTh 4iICHBI OCIEI0BATEIHHOCTH TOUYKAMHU Ha
KOOPAMHATHOH MIOCKOCTH.
PaccmarpuBaTh IpuMepsI NIPOLIECCOB U SIBICHU U3 PeanbHOMN
KHM3HU, WLTIOCTPUPYIOLINE U3MEHEHUE B apr(pMeTHIecKon
MIPOTPECCHH, B TEOMETPHIECKON POrpecCHr; H300pakaTh
COOTBETCTBYIOIIHE 3aBUCUMOCTH I'papueCcKu.
PemaTs 3a1aun, CBsI3aHHBIE C YHCIOBBIMU
MOCNEOBATENLHOCTAMY, B TOM YHCIIE 33/1a4M U3 PEANbHOM
JKH3HH C MCIIOIB30BaHUEM I (PPOBBIX TEXHOIOTHUI
(9JI€KTPOHHBIX TaOJIUIL, TPA(YUUECKOT0 KaJIbKYJIATOPA U T.I1.).
PemaTs 3a1aun Ha CI0KHBIE IPOLIEHTHI, B TOM YHUCJIE 33Ja4l
13 peaslbHOW MPaKTHKH (C MCIOIb30BaHUEM KAJIBKYJIISTOPA).
3HAKOMUTHCA C UCTOPUEN pa3BUTUSI MATEMATUKU

Ol'[epI/IpOBaTB MNOHATUAMU. MHOXKECTBO, ITIOAMHOXXECTBO,
oTiepaIuy HaJl MHOXKECTBAMU; UCTIOIh30BaTh rpaguaeckoe
MPEACTABIICHUEC MHOXKECTB JIJId OTTMCAHUA PCaIbHBIX
MPOLIECCOB U ABJIEHUH, IPU PELICHUH 33]1a4 U3 IPYTUX
Y4eOHBIX IPEIMETOB.

AKTyanu3upoBaTh TEPMHUHOJIOTHIO U OCHOBHBIE IEHCTBUS,
CBSI3aHHBIE C YUCJIAMU: HATYpaJIbHOE YUCJIIO, IPOCTOE U
COCTaBHOE YHCJa, JeJIMMOCTb HaTypaJbHbIX YHCEN, TPU3HAKU
JETUMOCTH, TIeJI0€ YHCIIO, MOTYJIb YUCIIA, OOBIKHOBEHHAS U
NecATUYHAs APOOH, CTAaHIAPTHBIA BHI YUCTIA,
apuMeTHIECKUN KBaIpaTHBIN KOPEHb.

BrImONMHATE 1eHCTBHSA, CPAaBHUBATE M YIOPSIIOYUBATH YHCIA,
MPEACTABIATH YHCIIa HAa KOOPIMHATHOHN MPSIMOH, OKPYTIISATh

Yucna u BeIYUCIIeHHS (3aIUCh,
CpaBHEHUE, ACHCTBUSA C
NCHCTBUTEILHBIMU YMCIIAMH, YUCTIOBAS
NpsIMast; MPOIICHTHI, OTHOIICHHS,
POTIOPITHH;

Bbubanoreka [JOK
https://m.edsoo.ru/7f419
d08 http://www.fipi.ru
Pemry OI'3, EI'D
https://ege.sdamgia.ru
Vuu. Py-
HWHTCPAKTHBHAA
06paSOBaTeJ’ILHa$I
OHJIaWH —Tn1aTdopmMa

https://uchi.ru

Bbutnuoreka IIOK
https://m.edso0.ru/7f419
d08 http://www.fipi.ru
Pemry OI'D, EI'D
https://ege.sdamgia.ru
Vuu. Py-
HUHTCpAKTUBHAA
obpazoBaTenbHas
oHJIaitH —T1ardopma

https://uchi.ru
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https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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https://ege.sdamgia.ru/
https://uchi.ru/

OKpyTJIeHUe, IPUOIKEHUE, OLICHKA;
pelIeHNe TEKCTOBBIX 3a/1ad
apu(pMETHIECKIM CIIOCOOOM)

YHCIIA; BBITIOJHATE IPUKUIKY U OLIEHKY Pe3yIbTaTa

BBIYMCIIEHUH.

Pemrats TekcTOBBIC 3a1aUH ApU(PMETHICCKIM CIIOCOOOM.

Pemats mpakTHUIeCKUE 330aUH, COEPIKAIINE IPOLEHTHI, TOJIH,

YaCTH, BRIPAXKAIOIIUE 3aBUCHMOCTH: CKOPOCTb — BpeMsl —
paccTosiHue, [IeHa —KOJIMYEeCTBO — CTOMMOCTh, 00BbEM

paboThl — BpeMsi — NMPOU3BOJMTEIHHOCTh TPY/Aa.

Pa3bupath peanbHble )KM3HEHHbIE CUTYalH, (OpMyIMpOBaTh

MX Ha S3bIKE MAaTEeMaTHKH, HAXOIUTh PEIICHNE, TPUMEHSS

MaTeMaTUYECKUH anmnapar, UHTEpIPETUPOBATh PE3YJILTAT

OBIIEE
KOJIMYECTBO
YACOB

102

Anrebpandeckye BBIPaKEHUS
npeoOpa3oBaHue aNreOpandecKix
BBIPQKEHUMH, TOIyCTUMBbIEC 3HAUECHUS)

OmnepupoBaTh NOHATHSIMHU: CTEIICHb C IIEJIBIM TI0Ka3aTeeM,
apu(MeTHYeCKni KBaJpaTHBIH KOPEHb, MHOTOUJICH,
anredpandeckas ApoOb, TOXKAECTBO.

BpINoaHATH OCHOBHBIE NEUCTBUSA: BBIIIOIHATH PACUETHI 11O
(dhopmynam, npeoOpPa3oBBIBATH HEJIbIC, IPOOHO- PAIHOHATBHBIC
BBIPAKEHUS U BBIPAXKEHUS C KOPHAMHU, PEaJIM30BBIBATD
Pa3yIoKEHUE MHOTOUYIEHA HA MHOXKUTEIH, B TOM YHCIIE C
WCTIOBb30BaHUEeM (DOPMYJT pa3HOCTH KBaJIpaTOB U KBajpaTa
CYMMBI U Pa3HOCTH; HAXOJUTh JOIYCTUMBIEC 3HAUEHUS
TIepEMEHHBIX IS IPOOHO- PalMOHATBHBIX BBIPKCHHIA,
KOPHEH.

MozenupoBarh ¢ HOMOIIBIO GOPMYJI peabHbIE TPOLIECCHI
U SIBJICHUS

@OyHKIIH (IOCTPOCHUE, CBOWCTBA
M3yUYCHHBIX QYHKIUH; rpadudaeckoe
pelleHre YpaBHEHHUH U X CHCTEM)

OmnepupoBath NOHATHAMHA: GYHKIHSA, Tpaduk HyHKIIHH,
HYJH (QYHKIHUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
HPOMEXYTKH BO3pacTaHMsl, yObIBaHUS, HANOOIIbIIIEE
HavMEeHbIlIee 3HaYeHHs (QYHKIHH.

AHanmm3npoBaTh, CPaBHUBATh, 00CYXIaTh CBOICTBA
(yHKUINH, CTPOUTH UX TPaPUKH.

OnepupoBaTh MOHATHIMU: MIPSIMast IPOTOPIIMOHATBHOCTD,
oOpaTHasl IPONOPIMOHANIBEHOCTD, JINHEHAs QyHKIHS,
KBazipaTnyHas QyHKIU, Tapadbosa, rumnepoona.
Hcnons3oBaTh rpadyKy U1 ONIPEAEIEHHs CBOMCTB,
MIPOLIECCOB U 3aBUCUMOCTEH, ISl pelIeH s 33/1a4 U3 IpyTrux
Y4eOHBIX PEJIMETOB U peabHON )KU3HH; MOAEINPOBATh

C TTOMOIIBIO TpaUKOB peabHbIE MTPOLECCHI U SBICHUSL.
Beipakats popMyIaMu 3aBUCHMOCTH MEKY BEITHYMHAMHU




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
ITPOLUECCA OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» AnreOpa, 8 kiracc/ Maxkapsraes FO.H., Munarok H.I'., HemkoB K.U. u npyrue; mox
penakiueit TensikoBckoro C.A., AknronepHoe obmectBo «M3narensctBo «lIpocBemienue,
» AnreOpa, 9 kimace/ Maxkapserae FO.H., Munaiok H.I'., Hemkos K.W. u apyrue; non

penakiueit TensikoBckoro C.A., AknronepHoe obmectBo «M3narenbctBo «lIpocBerenuey.

METOIAUYECKUE MATEPUAJIBI U1 YUUTEJIA
e H.I'. Mungrox Anreopa Metonuueckue pekomernanuu 8 kimacc M. [Ipocsenienue;
e H.I'. Munmiok Anre6pa Merogudeckue pekomenaanuu 9 kimacc M. IIpoceerienue;
e . Amenko. TpenupoBouHsie BapranTsl OI'9;
e U. Kommenko unakruueckuit Mmatepuain mno Anredpe 7-9 kinacc (YMK IO.

MaxkapsbIueB U JIpyrHe).

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

e bubmmoreka [IOK https://m.edsoo.ru/7f4131ce8

http://www.fipi.ru

e Pemy OI'D, EI'D https://ege.sdamgia.ru

e Vuu. Py- unTepakTuBHas 00pa3oBaresibHas OHIalH —uiaTdopma https://uchi.ru

e  Mynstumenuiinoe npunoxenne YPOKUW MATEMATHUKU 5-10 KJIACCBI.
Nza. «I'mobycy;
e llnTepakTuBHBIE AUAAKTHYECKHE MaTepuasl 7-9 kiace. U3n. «Ilnaneray.
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