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IosicHUTENLHAA 3aNNCKA

Anrebpa SBISICTCS] OTHAM U3 OTIOPHBIX KypPCOB OCHOBHOTO O0IIIET0 00pa30BaHMs: OHA
obecrieuyMBaeT M3y4YCHUE [PYTUX JUCHUIUIMH, KaK €CTECTBEHHO-HAy4YHOTO, TaK H
T'YMaHHTAPHOTO ITUKJIOB, €€ OCBOCHHE HEOOXOAMMO JUTsI TIPOIOJKEHHSI 00pa30BaHUs U B
NOBCEAHEBHOM ku3HU. Pa3Butue y o0OydalOmMXCSd HAYYHBIX TMPEACTaBICHUN O
IPOUCXOXKJEHUN W CYIIHOCTH airedpandeckux aOCTpakluid, Ccroco0e OTpaKeHUs
MaTEMaTUYECKONM HAyKOW SBIEHUW U TMPOLIECCOB B NPHUPOAEC W OOIIECTBE, POJIU
MaTEMaTUYECKOr0 MOJIEIMPOBAHUS B HAyYHOM IO3HAHUU U B IPAKTUKE CIIOCOOCTBYET
(GhOpMHUPOBAHHUIO HAYYHOT'O MHPOBO33PEHUSI M KAYECTB MBILIUICHUS, HEOOXOAUMBIX JIs
ajanTaly B COBpeMEHHOM IudpoBoM obmiectBe. M3yueHnue anreOpsl oOecrieuynBaeT
pa3BUTHE yMEHUS HaOJ0JaTh, CpPaBHUBAThb, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBINIJICHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM
JEUCTBUS ¥ BBIBOABI, (opMmyaupoBaTh yTBepKaeHUs. OCBOCHHE Kypca alreOpbl
obecrieynBaeT pa3BUTHE JIOTMYECKOTO MBIIUICHUSI OOYYarolUXCsa: OHU MCIOJIb3YIOT
JNEIYKTUBHBIE W HWHIYKTUBHBIE pacCyXJeHus, 0O0O0OIeHHEe UM KOHKPETU3AIUIO,
abcTparupoBanue u aHanoruto. O0ydeHue anredpe npeanoiaraeT 3HauYuTEIbHBIN 00beM
CaMOCTOSITENIbHOM AESATEIbHOCTH OOYyYalolMUXCsl, MOATOMY CaMOCTOSATEIBHOE pEIIeHUE
3a/1ay SIBJISIETCS pean3aluei AesiTeIbHOCTHOTO IPUHITUIA O0yUeHUS.

B cTtpykrype mporpammbl ydeOHOro Kypca «Airedpa» AJis OCHOBHOTO OOIIETo
00pa3oBaHUsI OCHOBHOE MECTO 3aHMUMAIOT COJICPKATEIHHO-METOANYECKUE JIMHUN:

«Yucna u BBIUKCICHUS», «ANTEOpanyecKue BBIPAXKEHUS», «YPaBHEHUS W
HepaBeHCTBa», «DyHkuum». Kaxnas U3 3THUX COIEpKATEIbHO-METOJWYECKUX JIMHUM
Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUEHHUSI Kypca, B3aUMOJIEHCTBYS C IPYTHUMU €T0
muHusAMUA. B xoze u3ydeHus y4eOHOro Kypca OOydYaromIMMCSl MPUXOJUTCS JIOTHYECKU
paccyxaaTh, HUCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN s3bIK. B CBSI3U ¢ 3TUM B
nporpamMMmy ydeOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIC OCHOBBI JIOTHKH,
MPEJCTAaBIICHHBIE BO BCEX OCHOBHBIX pa3jielax MaTeMaTHYeCKOro oO0pa30BaHUS W
CIOCOOCTBYIOLIUE OBJIAJICHUIO oOyyJaroumucs OCHOB YHUBEPCAIBHOTO
MaremMaTudeckoro si3bika. ColiepaTelbHOW U CTPYKTYPHOM OCOOEHHOCTHIO Y4eOHOro
Kypca «Anredpay sBISIETCS €r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxxanue muHuM «Yuciaa W BBIYMCICHUSD CIYKUT OCHOBOM JUIsl JAaJbHEUIIETro
W3Y4YEHUSI MAaTEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYArONIMXCS JIOTHYECKOTO
MBIIUICHUS, (OPMHUPOBAHUIO yMEHHUS TMOJb30BATHCS ~ AITOPUTMAMH, a TaKxKe
MPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIMMBIX [JIsi TOBCETHEBHOW >KHU3HHU.
Pa3BuTre MOHATHS O 4YMCIE HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHHsS CBA3aHO C
palMOHAIIBHBIMA W WPPAIMOHATBLHBIMU YHCIIaMU, (DOPMUPOBAHHEM TMPEIICTABICHUN O
JNEUCTBUTEIBLHOM UYHCIIC. 3aBEPIICHUE OCBOCHUS YUCIOBOM JIMHUU OTHECEHO K CPEIHEMY
o011eMy 00pa30BaHMUIO.

Conepxxanue ABYX aiareOpanuecKkux JUHUN — «AyreOpandeckue BBIPAKCHUS» U
«YpaBHEHHs] W HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOyYarOIUXCS
MaTeMaTHYECKOro arrapara, He0OX0AUMOro JIsl pEIIeHUs 3a]ja4 MaTeMaTHKH, CMEXHBIX
MPEeMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHE OCHOBHOro o0I1€ero
oOpa3oBaHusl Y4eOHBI MaTepuall TPYIIHUPYETCS BOKPYT PallMOHAIBHBIX BBIPAKEHUH.
Anrebpa JeMOHCTpUpPYET 3HAauY€HHWE MATEMATHKH KaK s3bIKa JUISI TIOCTPOCHUS
MaTEeMaTHYECKUX MOJICJICH, OMMCAHUS MPOIIECCOB U SIBJICHUM peasibHOro Mupa. B 3agaumn
oOy4eHwus anredpe BXOSAT TAKKE JalbHEUITIEe Pa3BUTHE AITOPUTMUYECKOTO MBITTUICHHUSI,



HE0OXOAMMOT0, B YaCTHOCTH, JIJIS OCBOCHUS Kypca MH(OPMATUKH, U OBJIAJICHNE HABBIKAMHU
JNEAYKTUBHBIX paccyxkiaeHuid. IIpeoOpa3zoBaHne CHMBOJBHBIX (OpM CHOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHUs, CIOCOOHOCTEHN K MAaTEMaTHIECKOMY TBOPUYECTBY.

Conepxanne (QyHKIIMOHATHHO-TPAPUIECKON JHHUM HAIEJICHO Ha TOJIYYCHHE
OoOyJaronMMuCs 3HaHUKA O (YHKIUSIX KaK BaKHEWUIEH MaTEeMaTHYCCKOW MOACIH JIs
OMKCAaHUS U UCCIIEOBaHUS PA3HOOOPA3HBIX MTPOLIECCOB U SIBIICHUI B IPUPOJIE U OOIIIECTBE.
N3yuenne Marepuana criocoOCTBYET Pa3BUTHIO Y OOy4arOUIUXCSl YMEHHS UCIOJIb30BaTh
pa3uYHbIEe BHIPA3UTEIbHBIE CPEJICTBA A3bIKA MATEMATUKH — CIIOBECHBIE, CHMBOJIMYECKUE,
rpaduyeckue, BHOCUT BKJIaJ B (OPMHpPOBAHUE MPEACTABICHUM O POJIU MATEMaTUKH B
Pa3BUTHH LIUBUIM3ALUU U KYJIbTYPHI.

CornacHo y4eOHOMY IJIaHy B 7—9 Kilaccax M3y4yaercs Y4eOHbI Kypc «Aredpay,
KOTOpPBI BKIJIIOYAET CIEAYIONIME OCHOBHBIE paslienbl coaepxkanus: «Yucma wu
BBEIYHMCIICHUS», «ANTEOpandeckne BBIPAKCHHS», «YPAaBHCHHs] W  HEPABEHCTBAY,
«DOyHKIIUN.

OO61ee uncnovacoB il U3ydeHus yueOHoro kypca «Amnredpa», — 306 gacoB: B 7
kiacce — 102 gaca (3 yaca B Hezento), B 8 kinacce — 102 gaca (3 yaca B Heziento), B 9 kiiacce
— 102 gaca (3 gaca B HeICNIO).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumenoBanue paznena [KoaudecTBo OcHoBHOE OCHOBHBIE BU/JIBI JICITEIIBHOCTH 00YYaOIIUXCs
(TemnI) Kypca 4acoB coJiepKaHue
Yuciia ¥ BEIUMCIIEHNS. 25 Iloustue CucreMaTu3upoBaTh M 000ralIATH 3HAHUSA
PanmonanbHbie yncia PalMOHATBHOTO YU CIIA. 00 OOBIKHOBEHHBIX U JIECITUYHBIX APOOSIX.
ApubdmMerndyeckue CpaBHMBATH U YNOPSII0YMBATH APO0H, MPe0oOpPa30BHIBAS
JICHCTBUS MPpU HEOOXOIUMOCTHU JIECITUYHBIEC IPOOH B OOBIKHOBEHHBIE,

C pallMOHAIBHBIMU
yuciamu. CpaBHEHHME,
YIOPSI0YMBAHKE
palMOHATBHBIX YUCET.
CreneHb

C HaTypaJIbHbIM
MoKa3aTeyIeM.
Pentenne 0CHOBHBIX
3aj1a4 Ha JIpoou,
MTPOIIEHTHI

W3 PEATbHOU
MPAKTUKHU.

[Ipu3HaKu 1eIUMOCTH,
Pa3I0KEHUS

Ha MHOKUTEIIN
HaTypaJbHBIX YHCEIL.
PeanbHbie

OOBIKHOBEHHBIE B JIECATUYHBIC, B YACTHOCTU B OECKOHEUHYIO
JNECATUYHYIO IPOOb.

IIpuMeHATH pa3HO0Opa3HbIe CIIOCOOBI M IPUEMbI
BbIYUCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUIA,
cojiepKaiuX OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU:
3aMEHSITh IPU HEOOXOUMOCTH JIECATUYHYIO APOOh
OOBIKHOBEHHOW M OOBIKHOBEHHYIO JECATUYHOM, IPUBOIUTD
BbIpaKeHUE K popme, Hanbosiee y100HOU /ISl BBIYUCIICHUH,
peo0pa3oBbIBATh APOOHBIC BHIPAKCHHS HA YMHOKEHUE

U JICJICHUE JIECITUYHBIX ApOoOeH K JeHCTBUSAM C IETBIMU
YUCJIaMHU.

IIpuBOAUTH YHCI0BbIE M OYKBEHHbIE IPUMEPBI CTCTICHU
C HaTypaJIbHBIM MOKa3aTeIeM, OOBSICHSSA 3HAUCHHUS
OCHOBAHUSI CTENEHU U MOKA3aTelisl CTENEeHU, HAXO/IUTh
3Ha4YeHUs cTerneHel Buaa a" (a — mo0oe paroHaIbHOES
YHUCII0, N — HATYpaJIbHOE YUCIIO).

IHoHuMAaTBL CMBICI 3aMKCH OOJIBIIUX YUCET C TOMOIIBIO




3aBUCHUMOCTH. [ Ipsimas
1 oOpaTHas
MPOTIOPIIMOHATLHOCTH

JECATHUYHBIX Ipo0eit u ctenenei uncna 10, npuMeHATH X
B PCATHHBIX CUTYaIIHSX.

IIpuMeHSATH TPU3HAKH JEITUMOCTH, PA3JIOKEHUSI HA
MHOKUTEJIA HATYPATbHBIX YHCEIL.

PemaTh 3a1a4u Ha 9aCTH, IPOIICHTHI, POTIOPITUH,

Ha HaxoXXJIeHUe ApoOu (TIPOIIEHTa) OT BEJIMUYUHBI U
BEJTMYHMHBI TI0 €€ IpoOu (MPOIIEHTY), IpoOu (TpOIeHTa),
KOTOPBI COCTABIISIET OJTHA BEIMYUHA OT IPYTOM.
IIpuBoaUTH, pa30MpaTh, OEHNBATH PA3TUYHBIC PEIICHHUS,
3aMUCH pelIeHUuH TEKCTOBBIX 3a/1a4.

Pacno3naBaTh M 00BSACHSATD, ONKUPASICh HA ONPE/IEICHHUS,
MPSIMO TTPOTMIOPIIMOHATIFHBIE U 0OPATHO MPOTIOPIIMOHATHHBIE
3aBUCUMOCTH MEX]1y BEIMYMHAMU; PUBOAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEN U3 PEATbHOTO MUPA, U3 IPYTHX YUEOHBIX
PEIMETOB.

PemaThb npakTUKO-OpUEHTHUPOBAHHBIEC 33]]a4l Ha Ipo0u,
IPOIEHTHI, MPSIMYIO B OOPATHYIO MPOMOPLIUOHATEHOCTH,
IPOTOPLIUHN

DO0P: https://resh.edu.ru

AnreOpanyeckue
BBIPKEHUS
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bykBeHHbBIE
BBIPAKCHUS.
[lepemeHHBIE.
Jlonyctumele
3HAYCHMUS
MEPEMEHHBIX.
DopMyIIbI.
[IpeoOpazoBanue

OBaanersb anredpanyeckoi TEpPMUHOJIOTUEN U CUMBOJIMKOM,
NPUMEHSITh €€ B MMPOIECCe OCBOCHUS yueOHOTro MaTepHaia.
Haxoauth 3HaueHns OYKBEHHBIX BBIPKCHUN TIPH 3a/IaHHBIX
3HAYEHUSAX OYKB; BBIMOJHSITH BEIYUCIICHUS 110 (hOpMYJIaMm.
BoinoaHsaTh mpeoOpa3oBaHus 1EJIOTO BBIPAKEHUS

B MHOTOWICH MPUBEICHUEM MTOJO0HBIX CIaraeMbIX,
PaCKpBITHEM CKOOOK.

BBINOJIHATH YMHOXEHHUE OJTHOYJICHA HA MHOTOWICH




OYKBEHHBIX
BBIPAKECHUM,
PaCKpBITHE CKOOOK
U TIPUBEICHUE
MOTOOHBIX CJIAraeMbIX.
CBoiicTBa CTEIICHU C
HaTypaJbHBIM
MMoKa3aTeJIeM.
MHOTrO4JICHBI.
CnoxxeHue,
BBIYMTAHUE,
YMHOKEHHE
MHOT'OUYJICHOB.
DopMybI
COKPAIIIEHHOT'O
YMHOYKCHHUS.
PaznoxxeHnue
MHOTI'OYJICHOB Ha
MHOKHUTEIN

¥ MHOTOWIECHA HA MHOTOUWICH, IPUMEHATHb (POPMYJIbI
KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcyuiecTBAATH Pa3J10KEHNE MHOTOYJIEHOB HA MHOKUATEIIN
IIyTE€M BBIHECEHHUS 3a CKOOKU OOLIET0 MHOXKHUTEIS,
MpUMEHEHUs (HOPMYIIBI pa3HOCTH KBAJPaToB, PopmMys
COKPAILICHHOI'O0 YMHOKEHHSI.

IIpumensiTh Npeodbpa3oBaHNE MHOTOUICHOB JJIs1 PELICHHUS
Pa3IMYHBIX 33]1a4 U3 MAaTEMATUKH, CMEKHBIX IIPEIMETOB,
U3 pEAIbHOU NPAKTUKH.

3HAKOMMTBHCH € MCTOPHUEH Pa3BUTUS MATEMATUKH

OO0P: https://resh.edu.ru

YpaBHEHUS 1 HEPABEHCTBA
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'YpaBHEeHUE, TpaBUIIa
peoOpa3oBaHUs
YpaBHEHUS,
PaBHOCUJIBHOCTD
YPABHEHHUM.

JInnenHoe ypaBHEHUE C
OJJHOM NIEPEMEHHOM,

PemiaTeb nmuHElHOE ypaBHEHUE C OJHOM ITEPEMEHHON,
NPUMEHSAS MPABUJIA TIEPEX0/1a OT UCXOAHOTO YPaBHEHUS

K PaBHOCHJIBHOMY eMy 00Jiee MpOCTOro BUIA.

IIpoBepaATh, ABISAETCS JIM KOHKPETHOE YUCIIO KOPHEM
YpaBHEHMUSL.

IMoadoupaTs npuMepsbI ap YKCEII, SABJISIONIUXCSA PEHICHUEM
JIMHEWHOTO YPABHEHUS C JBYMs IEPEMEHHBIMHU.




PELICHUE JTUHEUHBIX
ypaBHEHUM. Pemienue
3a/1a4 C TOMOUIBIO
YPaBHEHUM.

JInHEelHOE ypaBHEHUE C
NIBYMsI [IEPEMEHHBIMHU U
ero rpaduk. Cucrema
NIBYX JIMHEWMHBIX
YPaBHEHUM C ABYMS

CTpouTthb B KOOPAMHATHOHN INIOCKOCTH TpaduK JTUHEHHOTO
yYpaBHEHUS C IBYMS IEPEMEHHBIMU; MOJIB3YSICh TPaPUKOM,
NPUBOAUTH IPUMEPbI PEUICHUS YPABHEHUS.

HaxoauTh pemieHue CUCTEMBI JIByX JUHEHHBIX YPaBHEHUHN
C ABYMS [IEPEMEHHBIMHU.

CocraBJsiTh U pemiaTh YpaBHEHHUE WU CUCTEMY
YPaBHEHUH 110 YCIOBUIO 3a7a4U, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4{ ITOJTyYCHHBIN
pe3ynbrar

MepPEMEHHBIMU DO0P: https://resh.edu.ru

KoopauHate! u rpaduku. 24 KoopaunaTta Touku MN300paxkaTh HA KOOPAWMHATHOMN MPSIMOM TOUKH,

OyHKIUU Ha IpAMou. YUHCI0BbIE COOTBETCTBYIOLIUE 3aJaHHBIM KOOPAUHATAM, JIY4U, OTPE3KH,
MMPOMEXKYTKH. MHTEPBaJIbl; 3aUCHIBATh UX HA aNreOpandyeckoM si3bIKe.

Paccrosinne Mexy
NBYMsI TOUKaMU
KOOPIMHATHOM
MIPSIMOU.
[IpssMoyronbHas
CUCTEMa KOOPAUHAT
Ha MJI0CKOCTH.
[Ipumepsl rpaduKoB,
3aJIaHHBIX
bopmMyamu.
Urenwne rpaduxon

[pEaJIbHBIX 3aBUCUMOCTEH.

OTMeuyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKU

10 33JIaHHBIM KOOPANHATAaM; CTPOUTH IPAPUKHA HECTOKHBIX
3aBUCUMOCTEM, 3aJaHHBIX (POpPMYyJIaMH, B TOM YHUCIIE

C MOMOIIIBIO IIU(PPOBBIX JTAOOPATOPHIA.

I[IpuMeHsATH, H3y4aTh NMPeUMYLIECTBA,
HHTEPHPEeTHPOBATH I'padpruecKkuii crocod npeacTaBiIeHUs
W aHaIM3a Pa3HOoOOpa3HOM )KM3HEHHON MH(POpMALIIH.
OcBauBaThb oHATHE QYHKIINH, OBJIAJCBAThH
(GyHKIHMOHATIBHOM TEPMUHOJIOTHEH.

Pacno3naBars smHelinyto GyHkiuo y = kx + b,
OIMCBIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUI




[Tonsitue GyHKIMU.
['paduk GyHKINN.
CBoiicTBa QyHKIUH.
Jluneitnas QyHKUus.

ko3 dunmenTos K u b.

Ctpouth rpaduku JimHeitHON QyHKIMYU, QyHKIMHA Y = | X |.
Hcnoab30BaTh HM(PPOBHIE pecypehbl IS TOCTPOSHUS
rpadukoB QyHKUINN U U3yYEHUS] UX CBOICTB.

[TocTtpoeHnue rpaduka IIpuBOAUTH NPUMEPBI TUHEUHBIX 3aBUCUMOCTEN
TMHENHON QYyHKIUY. B PEAIBHBIX IIPOLIECCAX U SIBJICHUAX
['paduk GyHkIUN
y =|x| D0P: https://resh.edu.ru
[ToBTOpEeHue u 06oOIICHNE 6 [ToBTOpEHUE Bri0upaTh, NPUMEHSATH OLIEHUBATH CIIOCO0bI CPABHEHHUS
OCHOBHBIX ITOHITHI 4uces, BEIYUCICHUH, TpeoOpa3oBaHU BbIPAXKEHUM,
11 METOZIOB Kypca pEIICHUsI YPABHEHHUI.
7 Kacca, 0600IIEHHE Ocy1ecTBJIATH CAMOKOHTPOJIb BBITOJIHAEMBIX JEHCTBUI
A HAHMI Y CAMOIIPOBEPKY PE3yJIbTaTa BEIYMCICHUH,
npeo0pa3oBaHuid, TOCTPOCHUH.
Pewmiats 3aga4u U3 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTHYeCKHe 3HAHUA U PEIICHUS 3a1a4 U3 APYTUX
MPEIMETOB.
Pematsb TekcTOBBIE 321241, CPABHUBATH, BLIONPATh
CIoCo0bI PEIICHUS 3aa41
O0P: https://resh.edu.ru
OBILEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME




8 KJIACC

KBaapatHbie KOpHU

u3 yncia. [Tonstue
00 HppanmoHaIbHOM
yucie. JlecaTnunbie
IPUOIVHKEHUS
HUPpAMOHAIIEHBIX
YUCEN.
JlercTBUTEBHBIC
yucia. CpaBHeHUE
JIENCTBUTENBHBIX
YUCE.

YpaBHEHHE BUIA

X2 = a.

CaoiicTBa
apumMeTHIeCcKux

KBaJIPATHBIX KOPHEU.

[IpeoGpa3zoBanue
YHCIIOBBIX
BBIPAKCHUI,
COJIEpIKalUX
KBaJIpaTHbIE KOPHU

HaumenoBanue paznena |KommnuectBo OcHoBHOE OcHOBHBIE BUJIBI IEATEILHOCTH 00YHAIOIIUXCS
(TemnI) Kypca 4JacoB coJiepKaHue
Uwrcna 1 BBIYUCIICHUS. 15 KBanpaTHbIit KOPCHB @opMyJIMPOBATH ONpe/ieIeHue KBaIPAaTHOTO KOPHS

U3 4KCiia, apu(pMETHIECKOTO KBaJAPaTHOIO KOPHSL.
IIpuMeHATH Onepannio U3BJICYEHUS KBAIPATHOTO KOPHS
U3 YUCIIa, UCI0JIb3YSl P HEOOXOAUMOCTH KAJIBKYJIATOP.
OueHuBaTh KBaJIpaTHBIE KOPHU LEJIBIMU YUCIAMU U
JECITUUHBIMU JPOOSIMHU.

CpaBHMBATB M YIIOPSAI0YMBATH PALIMOHAIBHbBIE

Y MppalMOHAJIbHBIE YKCIIA, 3aIIMCAHHbIE C [IOMOIIIBIO
KBaJIPaTHBIX KOPHEH.

HMceaenoBaTh ypaBHEHHE X° = @, HAXOJAUTH TOUHBIE

U puOIMKeHHbIe KopHu Tipu a > 0.

HccaenoBath cBOMCTBA KBAAPAaTHBIX KOPHEW, POBOS
YU CJIOBBIE KCIIEPUMEHTBHI C UCIIOJIb30BAHUEM KAJIBKYJIATOPA
(koMIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX JUIsl IPeoOpa3oBaHus BEIPAKEHU.
BoInoJHATH NIPeo0dpa30BaHuUsl BEIPAXKEHUN, COIEPHKALIUX
KBaJpaTHbIE KOPHHU.

BoipaxaTh nepeMeHHbIE U3 TEOMETPUUYECKUX U (PUZNIECKUX
dbopmy.

BoerunciasaTh 3HAYEHUA BBIPAKECHUH, COAEPKALLNX
KBaJIpaTHbIE KOPHU, UCTI0Nb3Ys IPU HEOOXOAUMOCTH




KQJIBKYJIATOP.

Hcnonb30BaTh B X0/1€ PEIICHUS 3a1a4 JJIEMEHTAPHBIE
IPECTaBICHUS, CBA3aHHBIE C IPUOIMKEHHBIMU 3HAUEHUAMHU
BEJINYMH.

3HAKOMHTBCS ¢ UCTOPHEi pa3BUTHS MaTCMATHKH
DO0P: https://resh.edu.ru

Uucia ¥ BEIYMCICHUS.

CrerieHsb ¢ LENBIM

@opMyJUPOBATH ONpe/ieeHHe CTCIICHU C IIETIbIM

Crenens ¢ Heapm ITOKA3aTEIIEM. ITOKA3aTEIEM.
[10Ka3aTeJIeM CranpaprtHas 3anuch IIpeacraBasATh 3anMCch OOJIBIINX U MAJIbIX YUCET
qUCIa. B CTaHJIAPTHOM BHJIE.
Pa3Mepsl 00beKTOB CpaBHuBaTB 4MCJIa U BEJIMYMHBI, 3aIIMCAHHBIC
OKpPY’KaroLIEero Mmupa C UCHOJIb30BaHUeEM cteneHu 10.
(OT BIEeMEeHTapHBIX Hcnoab3oBaTh 3anMch YKCEN B CTAHAAPTHOM BHUJE
YaCTHII JUTSL BBIP@XKEHUS pa3MEPOB 0OBEKTOB, JJIUTEILHOCTH
110 KOCMUYECKHX IIPOLIECCOB B OKPYKAIOIIEM MUPE.
00BEKTOB), DopMyJIMPOBATH, 3aAIIMCHIBATH B CUMBOJIHYECKOH (hopme
JUTUTEIBbHOCTD Y WJUTIOCTPUPOBATH IPMMEPAMHU CBOKCTBA CTETIEHU
ITPOLIECCOB C LEJIBIM IIOKA3aTeNeM.
B OKpyxaromeM mupe. | IlpuMeHsiTh cBoiicTBa CTENEHU JUTsl PeoOpa3oBaHMs
CBolicTBa CTENEHH BBIPAKEHUH, COJIEPKALIUX CTETIEHU C LEJIbIM ITOKA3aTEIIEM.
C LIEJIbIM ITOKa3aresieM | BbINOJHATH JeHCTBUS C YUCIIAMU, 3AIIUCAHHBIMU
B CTaHJIAPTHOM BHJI€ (YMHOXXEHUE, IETICHNE, BO3BEICHHE
B CTEIICHb)
DO0P: https://resh.edu.ru
Anredpanueckue KBagparuslii Pacno3HaBaTh KBaJpaTHbBIN TPEXUJICH,
BbIpakeHUsA. KBagpaTHbIi TPEXUJIEH. YCTaHABJIMBATh BO3MOYKHOCTD €T0 PA3JIOKEHUS
TPEXWICH Paznoxxenue HA MHOXHUTEIIH.
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KBaJ[paTHOTO
TpeXuJeHa
Ha MHOKUTEIH

PaCKJ'IaIlbIBaTb HAa MHOKHTEIN KBa,HpaTHLIfI TPCXUIJICH
C HCOTPpHIATCIBbHBIM JUCKPUMHUHAHTOM

OO0P: https://resh.edu.ru

AnreOpanyeckue
BBIPAKCHUSI.
Anredpanueckas 1po0b

15

Anrebpanueckas
JIPOOK.
Honyctrmblie
3HAYCHUS
MIEPEMEHHBIX,
BXOISATINX

B alireOpanyeckue
BBIPKEHUSI.
OCHOBHOE CBOWCTBO
areOpanveckon
npobu. CokpailleHue
JpOOEH.
Cnoxxenue,
BBIYHUTAHNE,
YMHOKEHUE

U JIeTICHUE
anreopanvecKux
JIpOOeH.
[IpeobpazoBanue
BBIPAKCHU,
COJIepIKaIIuX
anreopandecKue
npobu

3anucbIBaTh anreOpanyecKyue BbIPaXKEHUS.

Haxoauth 001acTh onpeenaeHus pauuoHaIbHOTO
BBIPAYKEHUS.

BbInOJIHATH YKCIIOBBIE OJCTAHOBKH U BBIYMCJIATH
3HaYeHUE APOOH, B TOM YHUCIIE C TOMOLIBIO KAJIBKYJIATOPA.
®opMyJIMPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU U MPUMEHSATH €ro JJis1 IpeoOpa3oBaHus JpOoOeEi.
BbInoaHATH 1eiicTBUA ¢ aNredpanyecKuMu ApoOsIMU.
IIpuMeHsATH Ipeodpa3zoBaHMs BEIPAKEHUM IS PELLICHUS
3a1ad4.

BeipaxkaTs nepemMennblie 13 Gopmyn (PU3NUECKUX,
r€OMETPUUYECKUX, OITUCHIBAIOUIUX OBITOBBIE CUTYaLIUH )

DO0P: https://resh.edu.ru
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YpaBHEHUS U HEPABEHCTBA.
KBazpaTHbie ypaBHEHUS

15

KBagpartHoe
ypaBHeHue. Henonnoe
KBaJIpaTHOE
ypaBHeHnue. opmyna
KOPHEHN KBaJIpaTHOTO
ypaBHeHus. Teopema
Buera.

Pacno3HaBaTh KBaJpaTHbBIC YPABHEHHS.

3anucbIBaTH (POPMYJIYy KOPHEH KBaJIpaTHOTO YPABHEHUS;
peliaTh KBaJIPpaTHbIE YPABHEHMSI — [IOJIHBIE U HETIOJIHBIE.
IIpoBoauTh npocrene HCCaAeI0BAHUSA KBAIPATHBIX
YPaBHEHUM.

PemaTh ypaBHeHMs1, CBOSIINECS K KBaAPATHBIM,

C TTIOMOIIIBIO MPEe0OPa30BaHMUI U 3aMEHOM TIEPEMEHHOM.

Pemenne ypaBHeHuUH, Habuaronath 1 aHAIM3MPOBATH CBA3b MEXKIY KOPHSIMHU
CBOAIINXCS 1 K03 pUIIIeHTaMU KBaIpaTHOTO YPAaBHEHHUS.
K KBaJPATHBIM. ®opmysmpoBaTth TeopeMy Buera, a Takxke 0OpaTHYIO -
[Ipocreiimme [poOHO- | TEOpeEMyY, IPUMEHATH 3T TEOPEMBI ISl PELICHUS 3a4a4.
paloHaIbHbIC PemaTh TekcTOBBIE 3aJaUM AIT€OPAUYECKUM CIIOCOOOM:
YpaBHEHHSI. NEPEXOUTH OT CJIOBECHON (POPMYIUPOBKU yCIOBUS 3a4aUn
Perenune TeKCTOBBIX K aJireOpandecKoi MOJIeNIN IMyTEM COCTaBJICHUS YpaBHEHUS;
3a/1a4 € MOMOUIBIO pelaTh COCTaBICHHOE YPAaBHEHUE; MHTEPIIPETUPOBATH
KBaJpATHBIX pe3yJIbTar.
YpaBHEHUU 3HAKOMUTBCS C HCTOPHUE pa3BUTHUS AITreOphbI
OO0P: https://resh.edu.ru
YpaBHEHUS U HEPABEHCTBA. 13 JInnenHoe ypaBHEHNE Pacno3HaBaTh JIMHENHbBIC YPABHEHUS C IBYMS
Cucrembl ypaBHEHHI C AByMs NEPEMEHHBIMM.

MIEPEMEHHBIMU, €TO
rpaduk, mpuMepbl
peLIeHUs] ypaBHEHUN

B LEJIBIX YUCIIAX.
Pemenue cucrem nByx
JIMHEWHBIX YPaBHEHUU
C IByMs

Ctpoutsh rpadvKku TMHEWHBIX YPAaBHEHUH, B TOM YHCTIC

HCIOJIb3YS HU(PPOBHIE pecypChl.

Pasiuyarh napauieabHbIE U IEPECEKAIOIIMECS IIPSIMBbIE
110 UX YPAaBHEHUSIM.

PemiaTe cucTeMsl ABYX JIMHEHHBIX YPABHEHUN C IBYMs

IIEPEMEHHBIMU NOJCTAHOBKOU U CIIOKEHUEM.

Pemath npocrenime CUCTEMBI, B KOTOPBIX OJHO

12



MIEPEMEHHBIMU.
[Ipumeps! permeHus
CHUCTEM HEJIMHEUHBIX
YPaBHEHUM

C ABYMsI
MIEPEMEHHBIMHU.
['pacdmueckas
VHTEPIIPETALUS
YpaBHEHUS

C ABYMs
MePEMEHHBIMU

Y CHUCTEM JINHEWHBIX
YPaBHEHUN C BYMS
MIEPEMEHHBIMU.
Pemenne TeKCTOBBIX
3a7a4 C TOMOILBIO
CUCTEM YpPaBHEHUI

W3 YPAaBHECHUU HE SIBJISIETCS JINHEUHBIM.

IIpuBoauTh rpapuuYecKy0 HHTEPHPETALNMIO PCIICHUS
YPaBHEHHUS C ABYMS IIEPEMEHHBIMU U CUCTEM YPaBHEHUI
C ABYMSI IEPEMEHHBIMU.

PemiaTh TEKCTOBBIE 3a1aUM ANTEOPANIECKUM CITOCOOOM

OO0P: https://resh.edu.ru

YpaBHEHUS U HEPABEHCTBA.
Hepasencrsa

12

YucnoBsie
HEPABEHCTBA U UX
CBOKCTBA.
HepaBenctBo ¢ ogHOM
[IEPEMEHHOM.
JInHenHbie
HEPaBEHCTBA C OJTHOU
MIEPEMEHHON U UX
pemienue. CucteMbl

DopMyJHUPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAUHATHOU NPAMOM, JOKA3bIBATH
anreOpanvyecKu.

IIpuMeHATH CBOMCTBA HEPABECHCTB B XOJI€ PEIIEHHUS 3aa4.
PemiaTh TMHEHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
M300pakaTh PEIICHHE HEPABEHCTBA HA YHMCIIOBOM MPSMOM.
PemaThb cuCTEMBbI JIMHEWMHBIX HEPABEHCTB, U300paXaTh

pEeLIEHNE CUCTEMBI HEPABEHCTB HA YMCIIOBOU IPSIMOM
DO0P: https://resh.edu.ru
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JIMHENHBIX HEPABECHCTB
C OJHOW MIEPEMEHHOM
Y UX PEIICHUE.
N3o0paxenue
pelIeHus JIMHEHHOTO
HEPABEHCTBA U UX
CHCTEM Ha YU CIIOBOU
MIPSMOU

OyHKINH.
OCHOBHBIE TTOHATUSI

[Tonsitue hyHKIHUU.
OO6nacThb ornpeeIeHus
1 MHO>KECTBO
3HauYCHUN (PYHKIIHUH.
CrnocoObl 3a1aHus
GbyHKIUH.

['padux byHKIIHN.
CaoiicTBa QyHKLINH,
UX 0TOOpaxxeHue

Ha Tpaduke

Hcnoan3oBath GyHKIIMOHATIHHYIO TEPMUHOJIOTHIO

U CHMBOJIMKY.

BoruuciasaTs 3HaueHns QYHKIMI, 3a1aHHBIX

dbopmynamu (Mpu HEOOXOIUMOCTH UCTIOTB30BaTh
KaJIbKYJISITOP); COCTABJISATDH TA0THIbI 3HAYEHUH

(yHKIIH.

Ctponth 1o ToukaM rpapuku GyHKIIUN.

OnuceIBaTh CBOMCTBA (DYHKIIMN HA OCHOBE €€
rpagu4ecKoro NpeICTaBICHUS.

Hcnoan3oBath GyHKIIMOHATHFHYIO TEPMUHOJIOTHIO

U CHMBOJIMKY.

HccaenoBathb npuMepsl rpauKoB, OTPAXKAIOIIKUX PeaTbHbIC
MPOLIECCHI U SIBJICHUS.

IIpuBOAUTH NPUMeEPHI MTPOIECCOB U SBJICHUM C 33]JTaHHBIMU
CBOWCTBaMH.

Hcnonb30BaTh KOMIBIOTEPHbIE POTPAMMBI

JUTSI TTIOCTPOEHUS TpadUKOB QYHKIMN U U3yUCHUS

UX CBOWCTB

DO0P: https://resh.edu.ru
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OyHKINH.
Yucnosble QyHKINN

UYUreHne 1 NOCTpOECHUE
rpadukoB QyHKIUHA.
[Tpumeps! rpaduxos
yHKLM,
OTPaXKAFOIINX
peabHbIE MTPOLIECCHI.
OyHKINH,
OIMCHIBAIOIINE
IpsMYIO U 00paTHYIO
IIPOITOPLOHAIIBHBIE
3aBUCUMOCTH, UX
rpaduku.

['padux pyHxum

y = X2

DOyHKIUU

y = x5,y =X,

y =vx,y =|xl;
rpaduyeckoe
pelieHne ypaBHEeHUN
Y CUCTEM YpPaBHEHUH

Haxoauts ¢ noMoubio rpadguka GyHKIIMN 3HaY€HUE OHOM
13 pacCMaTPUBAEMBIX BEJIMYHH 110 3HAYEHUIO IPYTOU.

B HecoXHBIX ciydasx BbIpaxkaTh (popMyJ10ii 3aBUCUMOCTH
MEK]1y BEJIMYNHAMM.

OnuchIBaTh XapakTep U3MEHEHUS OJTHOW BEJIMYHUHBI

B 3aBUCHUMOCTH OT U3MEHEHUS APYTOM.

Pacno3naBaTh BU/IbI H3y4aeMbIX QYHKITHI.

IToxa3pIBaTh cCXeMaTHYECKH II0JIOKEHUE HA KOOPIUHATHOU
wI0cKoCTH TpaduKoB GyHKIMHA Buaa: Y = X%,y = X3,

y =Vx, y = |x|

HUcnoab3oBaTh QyHKIHMOHAJIBHO-TPadHUECKHE
NpeACTABJIECHUS Ul PELICHUS U UCCIIEI0BAHUSA YPABHEHUN

Y CUCTEM YPaBHEHHU.

IIpumensTs uudpoBbIie pecypesbl LI IOCTPOCHUS
rpagukoB QyHKIMIA

DO0P: https://resh.edu.ru

[ToBTOpEeHue u 00001ICHNE

IToBTOpEHUE
OCHOBHBIX IOHSITHUH
Y METOJIOB KYPCOB
7 1 8 KJIaCCOB,
0000111eHNE 3HAHUNA

Bpi0upaTh, NPUMEHSATh, OLIEHUBATH CIIOCO0bI CPABHEHHUS
YHCEeJ, BEIUUCIICHUH, TPe0oOpa30BaHMA BEIPAKCHUM, PEIICHUS
YPaBHEHHUHU.

OcyuiecTBJIATH CAMOKOHTPOJIb BBITOJIHAEMBbIX ICUCTBUN

U CaMOIIPOBEPKY pe3yJibTaTa BEIYMCIICHUN, TPe0Opa3oBaHui,
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ITIOCTPOCHUM.

Pemath 3agaum U3 peajibHOM KU3HH, IPUMEHATH
MaTeMaTUYECKUE 3HAHUS JUIsl pEIIeHUs 3a7a4 U3 APYTUxX
MIPEAMETOB.

PemiaTh TeKCTOBBIE 32]a4H, CDABHUBATH, BLIOMPATH
CIOCOOBI PEIICHU 3a/1a4d

D0P: https://resh.edu.ru

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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9 KJIACC

YKCJia, KOHCUHbIS

1 OECKOHCYHBIE
JIECATUYHBIC IPOOH.
MHOX€eCTBO
JICUCTBUTEIBLHBIX
YHCEIT;
JICUCTBUTEIbHBIC
YHcia Kak
OECKOHEYHEBIE
JECATUYHBIC TPOOH.
B3anmHo ogHO3HaYHOE
COOTBETCTBHE MEXKIY
MHOKECTBOM
JICUCTBUTEIBHBIX
YHCEeJI U MHOXKECTBOM
TOYEK KOOPAUHATHOMN
IIPSMOM.

CpaBHeHue
JICUCTBUTEIILHBIX YHCETI,
apudmeTHIecKue

HaumenoBanue paznena  [KonuuectBo OcHoBHOE OcHOBHBIE BUJIBI JIEATEIBHOCTH O0YHAIOIIUXCS
(TemnI) Kypca 4acoB coJiepKaHue
Urcrna v BEIYUCICHUSI. 9 Panmonaneheie uncia, | Pa3BuBaTh mpeacTaBjeHHs O YHCIAX: OT MHOXECTBA
JleficTBUTETBLHBIC YHCIIA UpparroHaAIbHBIC HATypPaJTbHBIX YHCEIT 10 MHOXECTBA JICUCTBUTEIIHBHBIX YUCE.

O3HAKOMHUTBCS C BO3MOXKHOCTBIO MPEICTABICHUS
JEHCTBUTEILHOTO YKCIIa KaK OECKOHEYHOMN JAECATUUHON
JIpoOH, IPUMEHSITD JIECATUYHbIE TPUOTMKECHUS
pPaLMOHAIBHBIX U UPPALMOHAIBHBIX YUCEIL.
N300paxkaTh NeliCTBUTEIbHBIE YHNCTIA TOUKAMU
KOOpPJIUHATHOM MPAMOM.

3anunchIBaTh, CPABHUBATH U YIIOPSA0YUBATH
JICUCTBUTEIIbHBIC YHCIIA.

BbInoIHATH, COYeTas YCTHBIE U TUCbMEHHBIE TPUEMBI,
apudmMeTudecKue 1eiiCTBUSA C PAllMOHAIBHBIMU YUCIIAMU;
HAXOJAUThb 3HAUYCHUS CTENICHEU C LEIIbIMU IMOKA3aTEIIIMU
Y KOPHEH; BBIYMUCJIATH 3HAYEHUS YHCIIOBBIX BHIPAKECHUH.
[HosyyuTs mpeacraBjaeHue O 3HAYMMOCTH
JICVCTBUTEIBHBIX YUCEI B MPAKTUYECKOU IESATEIIBHOCTH
YEJI0BEKa.

AHAJIU3MPOBATH M [1€J1aTh BbIBO/IbI O TOUHOCTH
MPUOJIMKEHUS TEUCTBUTEIIHBHOTO YHCIIA IPU PEIICHUN
3a/1a4.

OKpyIJaaTh JCUCTBUTEIIBHBIE YUCIIA, BHINIOJIHATH
NPUKHAKY PE3YJIbTaTa BBIYMCICHNUMN, OLEHKY 3HAUEHUI
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JICUCTBUS

C ICCTBUTEIbHBIMU
YUCJIaMHU.
[TpubmxenHoe
3HA4YCHUE BEJIMUUHBI,
TOYHOCTD
PUOIKEHUS.
OkpyriieHue yuce.
[Ipukuaka u onieHka

YHCIJIOBBIX BBIPAXKECHU.
3HAKOMUTBCS C HCTOPHEi pa3BUTUS MAaTEMATHKU

O0P: https://resh.edu.ru

pe3yJIbTaTOB
BBIYMCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JInneniHoe ypaBHeHue. | OcBanBaTh, 3AalIOMUHATH U IPUMEHSATH rpaduyeckue
YpaBHEHUS C OTHOU Pemienune ypaBHeHui, MeTOAbI IPU PEIICHUHN YPABHEHUI, HEPABEHCTB U UX
[IEPEMEHHOU CBOAIIMXCSA CUCTEM.
K JIMHCWHBIM. Pacno3naBars 11e/1b1e¢ U IPOOHBIC YPaBHCHHUS.
KBanparnoe Pemiate JiMHeHHbIE M KBAJAPATHbIC YPABHECHUS,
ypaBHeHUeE. Penienue ypaBHEHUS, CBOASIIMECS K HUM, TPOCTEHIINE IPOOHO-
YpaBHEHUH, palMOHaIbHbIC YPABHEHUS.
CBOJIALLINAXCA IIpeanaratsb BO3MOXKHBIE CTIOCOOBI PEIIEHUST TEKCTOBBIX
K KBaJpaTHBIM. 3a/1a4, 00Cy:KIaTh UX M peliaTh TEKCTOBBIE 3a/1a4n
bukBanpaTtHbie pa3HbIMHU CIIOCOOAMHU.
YPaBHEHUSL. 3HAKOMUTBHCS ¢ UCTOPUEN Pa3BUTHUS MATEMATUKH
[Ipumeps! perrenus

YPaBHEHUN TPEThEU
Y YETBEPTOU CTEIICHEN

O0P: https://resh.edu.ru
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Pa3IoKEHUEM
HA MHOHUTEJIH.
Pemenue qpoOHO-
paIMOHaILHBIX
YPaBHEHUM.

Pelienne TekCTOBBIX
3a/1a4 aire0panyecKkum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHEHUE ¢ ABYMs
IIEPEMEHHBIMH U €TI0
rpaduxk.

Cucrema nByx
JIMHEWHBIX YPAaBHEHUIN
C AByMs
IIEPEMEHHBIMU U €€
peuienue. Pemenue
CUCTEM JIBYX
YpPaBHEHUI, OJTHO

13 KOTOPBIX JJUHENHOE,
a Ipyroe — BTOpou
CTEIICHHU.
I'paduueckas
MHTEPIPETALINS
CHUCTEMBI YPaBHEHU

C IBYMsI [IEPEMEHHBIMMU.
Pemenune TekcToBBIX

OcBauBaTh ¥ MNPUMEHSITh IPUEMBI PEIICHUS CHCTEMBI
JBYX JTMHEHWHBIX YPaBHEHUH C TBYMsI IEPEMECHHBIMU

Y CHCTEMBI IByX YPAaBHECHHM, B KOTOPBIX OJTHO YPAaBHEHHUE
HE SIBJISIETCS JIMHEHHBIM.

Hcnoan3oBath GyHKIIMOHAIBHO-TpaUUecKue
MIPEICTABIICHUS JIs PellleHHs M MCCJIe0BAHUSI YPaBHCHUI
U CUCTEM.

AHAJIU3HPOBATH TEKCTHI 32/1a4, peliaTh UX
anredpandyeckuM CrocoOOM: MepexoauTh OT CIIOBECHON
(GhOpMYJIMPOBKY YCIIOBHS 3a71a4H K aJIreOpandecKoi MOJICIH
MyTEM COCTaBIICHUS CUCTEMBI YPAaBHCHHI; pelaTh
COCTaBJICHHYIO CUCTEMY YPAaBHCHHI; HHTEPNPETUPOBATH
pe3yJIbTart.

3HAKOMHUTBCS C UCTOPHUEi pa3BUTHS MATEMATHKU

OO0P: https://resh.edu.ru
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3aJ1a4 aareOpandecKum
crrocooom

YpaBHEHU U HEPABEHCTBA. 16 Yucnossle Yurarth, 32aIIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
HepaseHncrsa HEPaBEHCTBA U UX HEPABEHCTBA; UCIO0JIb30BATh CUMBOJIUKY U TEPMUHOJIOTHIO.
CBOMCTBA. BbInoJHATH TpeoOpa30BaHus HEPABEHCTB, HCMOJIb30BATh
JIuneiinble JUIsL IPpe0Opa30BaHUsl CBOMCTBA YHUCIOBBIX HEPABEHCTB.
HEPaBEHCTBA Pacno3naBaTh TMHEHHBIE M KBAIPATHBIE HEPABEHCTBA.
C OZJHOM ITIEPEMEHHOU Pemiath nuHElHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
U WX PEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIIUX
Cucremsl TMHERHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIAATh
HEPABEHCTB C OJTHOU IIOJIyYEHHBIE PELICHUS.
IIEPEMEHHOU U UX MN300pakaTh pelicHrEe HEPABEHCTBA U CUCTEMBI HEPABEHCTB
peLIeHue. Ha YUCJIOBOM NPSIMOH, 3aNUCBHIBATH PEIICHUE C TOMOIIBIO
KBaapatHeie CHMBOJIOB.
HEPABEHCTBA U UX PemaTe KBaipaTHBIE HEPABEHCTBA, UCIIOJIB3YS
peuieHue. rpaduyeckue npeacTaBICHuUsI.
I'paduueckas OcBauBaThb ¥ IPMMEHATH HEPABEHCTBA IIPU PEILICHUH
UHTEpIIpEeTALHS pa3IMYHBIX 337a4, B TOM YHCJIE€ TPAKTUKO-
HEPABEHCTB U CUCTEM OpPUEHTUPOBAHHBIX
HEPABEHCTB C ABYMS
epeMEHHBIMU O0P: https://resh.edu.ru
OyHKIUU 16 KBaapatnunas Pacno3naBaTh BUIBI U3y4aeMbIX (DYHKIIHIA,

byHK1IHS, €€ TpaduK

u cBoiicTBa. [lapaborna,
KOOPJIMHATHI BEPITHHBI
napaboJibl, OCh

WJIIOCTPUPOBATH CXeMATHYECKH, 00bSICHATH
PacmoJioKeHUe Ha KOOPAMHATHON TUIOCKOCTH TpadUuKoB

Gynkumii Buga: Y = kx,y = kx + b,y = _,y = X%,
X
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CUMMETPUH MapadoJIbI.

I'paduku PyHKUIMIA:

y = X3,y =vx, Y = |x| B 3aBHCUMOCTH OT 3HaUCHHil
K03 (UIIMEHTOB; OMUCHIBATH X CBOWCTBA.
Pacno3HaBaTh KBaJIpaTHUHYIO QYHKITHIO IO PopMyTIe.
IIpuBoANTHL NPUMeEPHI KBAIPATUYHBIX 3aBUCUMOCTEH
U3 peaslbHOM KU3HU, PUUKH, TEOMETPUH.

BoisiBasiTH 1 0000111aTH 0COOEHHOCTH Tpaduka
KBaJIpaTUYHOU QPYHKIUU Y = ax? + bx + c.

CTponthb ¥ N300paxkaTh cXeMATHYEeCKHU rpaduKu
KBaJIpaTHYHBIX (DYHKIINMN, 32TaHHBIX POpMyJIaMH BHJIA
y=axt,y=ax’ +q,y = ax + p?y = ax> + bx + c.
AHAJIM3UPOBATH M IPUMEHSITH CBOMCTBA N3YUCHHBIX
GyHKUMNA 7151 UX TTIOCTPOEHUSI, B TOM YUCIIE C TTOMOIIBIO
HU(POBBIX PECYPCOB

OO0P: https://resh.edu.ru

YucioBeie
OCJIEIOBATEILHOCTH

15

[TonsiTre yncnoBoit
NOCJIEA0BATEIBHOCTH.
3ananue
MOCJIeIOBATEILHOCTH
PEKYpPPEHTHOU
dopmymoin

1 hopMyII0ii N-TO
YJIeHa.
Apudmerndeckas

¥ TeOMETpUYIeCcKast
IPOrPECCUu.
@opmyJibl N-TO 4iIeHa
apudMeTUIeCcKon

OcBauBaTh U NPUMEHATH UHJIEKCHbIE 0003HAYEHHUS,
CTPOMTH peuYeBble BLICKA3bIBAHMSA C UCIIOJb30BaHUEM
TEPMUHOJIOTMH, CBSI3aHHOM C MIOHATHEM
IIOCJIEI0BATEIBHOCTH.

AHanuzupoBaTh GopMyIry N-ro ujaeHa
MOCJIE0BATEIBHOCTH WM PEKYPPEHTHYIO (hOpMYITy

¥ BBIYUCJIATH YWICHBI IOCIIEI0BATENBHOCTEN, 38 JaHHBIX
TUMU (HopMysIamu.

YcranaBaMBaTh 3aKOHOMEPHOCTb B IOCTPOECHUU
MOCJIEIOBATEILHOCTH, €CJIA BBIITUCAHBI TIEPBbIE HECKOJIBKO
€€ YJICHOB.

Pacno3naBath apuMeTHYECKYIO U TEOMETPHUECKYIO
IIPOrPECCUU MPU Pa3HbIX CIIOCO0aX 3aaHusl.
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Y TEOMETPUYECKON
MPOTrPECCUI, CYMMBI
MEPBBIX N YJICHOB.
N300pakeHue 4ieHOB
apudMeTUIeCcKon

Y TEOMETPUYECKOU
MPOrpeCcCui TOUKaMHU
Ha KOOPAWHATHOU
IIJIOCKOCTH.
JIuuelinbIi

Y OKCIIOHEHIUAJIbHBIN
poCT.

CI10HBbIE TPOLEHTHI

PemaTsp 3a1a4u ¢ ucnosnb3zoBaHueM (Gpopmys N-ro djaeHa
apu(mMeTryecKoi U reOMeTPUUECKOM MPOrpeccuit, CyMMbI
IIEPBBIX N YJIEHOB.

MN300pakaTh YiI€HBI NOCIEN0BATEILHOCTH TOYKAMU Ha
KOOPJMHATHOM TTIOCKOCTH.

PaccmarpuBaTh npuMepbl INPOLECCOB H SIBJICHUH U3
peanpHOM  KU3HHM, WUIIOCTPUPYIOIIME U3MEHEHHE B
apu(pMETUYECKOI MPOTrPECCUu, B reOMETPUUECKON
IPOrPeccuu; N300paxaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecku.

PemaTe 3agaum, CBSI3aHHBIC C YHCIOBBIMU
ITOCJIEA0BATENBHOCTSMH, B TOM YHCJIE 3a7a491 U3 PEATBHON
’KM3HU C UCIIOJIb30BAaHUEM LU(POBBIX TEXHOJIOT Ul
(2JIEKTPOHHBIX Ta0JIHIL, rPadUUECKOT0 KaIbKYJIITOpa U T.I1.).
PemaTe 3a1a4n Ha CI0KHBIE IPOLEHTHI, B TOM YHCIIE 3a/1a41
U3 peasibHOM NMPaKTUKHU (C UCTIONIb30BAaHUEM KaJIbKYJIATOPA).

3HAKOMHTBCS C HCTOPHEN Pa3BUTHS MAaTEMATHKH
OO0P: https://resh.edu.ru

[ToBTOpEHuUe, 0000IICHHE,
CUCTEMATH3allig 3HAHUMI
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Yucna ¥ BBIUMCICHUS
(3amuck, CpaBHEHUE,
JICUCTBUS

C ICUCTBUTEIIbHBIMU
YHCJIaMH, YUCJI0Bas
npsiMast; MPOLICHTHI,
OTHOIIICHUS,
MPONOPLIVH;

OnepupoBaTh NOHATHAMM: MHOKECTBO, TOJIMHOKECTBO,
orepaliy HajJ MHOKECTBAaMU; HCN0JIb30BaTh rpaduueckoe
Npe/ICTaBICHUE MHOKECTB Il OMIMCAHUS PeasIbHBIX
MIPOIIECCOB U SBJICHUH, IPH PEIICHUN 33]1a4 U3 IPYTHX
y4€OHBIX MPEIMETOB.

AKTYaJu3upoBaTh TEPMHUHOJIOTHIO U OCHOBHbIE
AeiicTBHS, CBSI3aHHbIE ¢ YHCJIAMHU: HATYpPAIbHOE YHUCIIO,
IPOCTOE U COCTAaBHOE YHCJIA, AETUMOCTh HaTyPaIbHBIX
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OKpYTJICHHE,
NpUOIMKEHHE,
OLICHKA; pELLICHUE
TEKCTOBBIX 3aJa4

qyucen, MPU3HAKYU JIETUMOCTH, 1€10€ YUCII0, MOAYJIb YHCIIa,
OOBIKHOBEHHASI U IECITUYHAS JPOOHU, CTaHIaPTHBIN BU/T
qucia, apupMeTUIEeCKUN KBaIpaTHBIN KOPEHb.
BbINoJIHATH AeiicTBUSI, CPABHUBATH U YIIOPSII0YNBATH

apupMeTUIECKUM YKCIIA, PEACTABIIATH YNACIA HA KOOPAUHATHOM MPSMOH,
CrocoooMm) OKPYTJISITh YMCJIA; BHINOJHATH NPUKUAKY H OLIEHKY
pe3yabTaTa BhIUUCICHUI.
PemaTh TekcTOBBIC 321a4M ApU(PMETHUECKUM CIIOCOOOM.
Pemath npakTu4yeckue 3a1a4u, COJACPKaIINE TPOLICHTHI,
JI0JI, YaCTH, BbIpAXKAIOIINE 3aBUCUMOCTU: CKOPOCTh —
BpeMsl — PACCTOSHUE, IEHA — KOJIMYECTBO — CTOUMOCTB,
00BeM paboThl — BpeMsI — IPOU3BOAUTENBLHOCTD TPYA.
Pa30uparsb peanbHbie )KU3HEHHBIE CUTYAIINH,
(hopmMyIMpPOBaAThH UX HA A3BIKE MATEMATHKH,
HAXOJUTDb pElICHUE, MPUMEHSSI MATeMAaTUYECKH armapar,
HHTEPNPETHPOBATH PE3yJIbTaT
OO0P: https://resh.edu.ru
Anrebpanueckue OnepupoBaTth NOHATUAMM: CTETICHB C LETBIM
BBIPAKECHUSA noKasatelieM, apu(pMeTHiecKuil KBaJApaTHBIN KOPEHb,
(mpeoOpa3oBaHUe MHOTOYJIEH, ajnredpandeckas J1po0b, TOKIECTBO.
anreOpanvyecKkux BbINoJHATH 0CHOBHBIE J1€/iCTBUS: BBHITIOITHATH PACUETHI
BBIpAYKEHUH, no opmyrnam, mpeoOpa3oBbIBATH LIEIbIE, JPOOHO-
JOMYCTUMBbIE paIMOHAIbHBIC BEIPAKCHUS U BHIPAXKCHUS C KOPHIMH,
3HAYEHMS]) peann30BbIBaTh PA3JI0KEHNE MHOTOWICHA HA MHOXKHUTEIH,

B TOM YHCJI€ C UCTIOJIb30BaHUEM (HOPMYIT pa3HOCTU
KBaJ[paToOB U KBaJApaTa CYMMbI U Pa3HOCTH; HAXOJAUTh
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JOITyCTHMBIE 3HAYCHUS TICPEMEHHBIX TSI IPOOHO-
paIMOHAILHBIX BBIPAXKCHUN, KOPHEH.

MoaeanpoBaTh ¢ MOMOIIIBIO (OPMYJT pealibHbIC MTPOIIECCHI
U SIBJICHUS

DO0P: https://resh.edu.ru

OyHKIMHU
(mocTpoeHue,
CBOMCTBA N3YYEHHBIX
ynxumi;
rpadguyeckoe pereHue
YPAaBHEHHUU U UX
CUCTEM)

OnepupoBaTh NOHATUAMHU: QYHKIUS, TpadUK QYHKIIUH,
HyJIU QYHKIIUU, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA,
IPOMEKYTKH BO3pacTaHus, yObIBaHUsI, HAUOOJIbIIIEE

Y HaMEHbIIIee 3HAaUeHUS (PYHKIIUU.

AHAJIN3UPOBATH, CPABHUBATH, 00CYKIAaTh CBOMCTBA
(yHKUUN, CTPOUTH UX TpadUKy.

OnepupoBarh NOHATUSMU: TIPSIMAst IPOTOPLIMOHAIBHOCTb,
oOpaTHasi MPONMOPIHUOHATILHOCTD, TUHEHHAST (QYHKIIUS,
KBajipaTuyHas GyHKIMsI, mapadosa, rurnepooa.
Hcnoab30BaTh rpauku 1151 ONPEACTICHUS CBOMCTB,
MPOLIECCOB U 3aBUCUMOCTEH, I PEUIEHU 3a/1a4 U3 APYTUX
y4eOHBIX MPEAMETOB U peaJbHOM KU3HU; MOAEJIMPOBATH

C MOMOIIIbIO TPaUKOB peaIbHbIE MPOLIECCHI U SIBJICHUS.

Beipaxkars ¢popmyiamu 3aBUCUMOCTH MEXIY BEIIMUMHAMU
OO0P: https://resh.edu.ru

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME
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