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PaGouas nporpamma no ajnredpe asi 7-9-x KJiaccoB

IHHosscHuTeaAbHAA 3aIIMCKA

Pabouas mporpamma y4ebHOTO Kypca «Anredpay Ha ypOBEHb OCHOBHOTO OOIIETO
oOpazoBanus it ooyuaromuxcst 7—-9-x xiaccoB MBOY COLI c¢.KupnacoBo pa3paborana B
COOTBETCTBUU C TPEOOBAHUSAMU:

o  ®epepanpHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBannu B Poccuiickoit
denepauuny;

e mpuka3za Munnpocsemenus oT 31.05.2021 Ne 287 «O06 yrBep)aeHun
(benepasbHOro TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTa OCHOBHOTO
o011ero 0Opa3oBaHUY,

o mpukaza Munnpocemenus ot 18.05.2023 Ne 370 «O06 yrBepkaeHUM (eneparbHON
00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa3oBaHUs,

e mpukaza Munnpocemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaeruu [lopsiaka
OpraHu3aIluy U OCYIIECTBICHHUS 00pa30BaTEIbHON NESITETHHOCTH 110 OCHOBHBIM
o0ureo0pa3oBaTeIbHbIM MTPOrpaMMaM — 00pa30BaTeIbHBIM IIPOTrpaMMaM
Ha4yaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro M CPEeIHEro 00IIero oOpa3oBaHUs Y,

o CII 2.4.3648-20 «CaHnuTapHO-3IHIEMHOJIOTHYECKHIE TPEOOBAHUS K OPTaHU3AIHSIM
BOCTIUTAHHS M O0yUEHUS, OTIBIXA U O3J0POBJICHUS JIETEH M MOJIOICKN»,
YTBEPKJICHHBIX TIOCTAHOBJICHUEM TJIaBHOTO caHuTapHoro Bpada oT 28.09.2020 Neo
28;

e CanlluH 1.2.3685-21 «['urneHndeckre HOpMATUBBI U TPEOOBAaHMS K 00ECIICUEHUTO
0e3omacHOCTH U (M) O€3BPEAHOCTH TS YeaoBeKa (PaKTOPOB CpeIbl OOUTAHUSY,
YTBEP)KJICHHBIX TIOCTAHOBJICHUEM TJIaBHOTO caHuTapHoro Bpada oT 28.01.2021 Neo
2;

e KOHIICMIIMU Pa3BUTHUSI MATEMATHUECKOTO 00pa30BaHUsl, yTBEPKIACHHOMN
pacniopsbkeHuem IIpaButenscTBa oT 24.12.2013 Ne 2506-p;

e y4eOHOTrO IUIaHa OCHOBHOTO 00IIero 00pa3oBaHus, YTBEPKICHHOTO MPUKA30M

e MBOY COII c.KupnacoBo ot .08.2023 Ne  «O0 yTBEep>KJI€HUN OCHOBHOM
00pa3oBaTeNIbHOM MpOorpaMMbl OCHOBHOTO 00I1Ier0 00pa3oBaHUs»;

e (hbenepanbHON pabouel MporpaMMbl Y4eOHOTO Kypca «Asredpay, KOTOPBIA BXOAUT
B COCTaB y4eOHOTro mpeamera «MareMaTukay.

PaGouas mporpamMmma opueHTHpOBaHA Ha LIE€J€BbIE TPUOPUTETHI, CHOPMYIHpPOBaAHHBIE B
benepanbHOl paboyeii mporpaMMe BOCIUTAHUS U B pabouelt mporpamme Bocnutanus MbOY
COLII c.Kupnacoso.

AnreOpa siBIsieTCs 0JIHUM M3 OIIOPHBIX KYPCOB OCHOBHOTO OOIIIEro 00pa3oBaHMs: OHA
oOecreunBaeT n3y4yeHHe APYrux JUCHUIUIMH KaK €CTeCTBEHHO-HAYYHOTO, TaK U
I'YMaHUTApPHOT'O IIUKJIOB, €€ OCBOCHUE HEOOXO0UMO JUISl TPOJIOKEHHs 00pa30BaHus U B
MOBCEHEBHOM KM3HU. Pa3BuTre y o0ydaromuxcs Hay4HbIX IpeACTaBICHUN O
MPOUCXOKICHNUHU U CYLTHOCTH alNredpandecKux abcTpakuuid, cnocode oTpakeHus
MaTeMaTH4eCKOI HayKOH SIBJICHUH U MPOLIECCOB B MPUPOJIE U OOLIECTBE, POJIU
MaTeMaTH4YeCKOTO MOJEIMPOBAHUS B HAYYHOM MO3HAHUU U B IIPAKTHKE CIIOCOOCTBYET
(OopMUPOBAHHIO HAYYHOTO MUPOBO33PEHHS U KAYECTB MBIIIICHHS, HEOOXOUMBIX IS
aJlanTalyy B COBPEMEHHOM Lu(poBoM oOiiecTse. M3yuenue anredpsl odecreynBaeTt
pa3BUTHE yMEHUs HaOII01aTh, CPABHUBATH, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT



KPUTHUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTUPOBAaHHO 0O0CHOBBIBATH CBOU JICHCTBHS U
BBIBO/JIBI, (POPMYIIMPOBATH yTBepkAeHHsI. OCBOEHHE Kypca anredpsl 00ecrieynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS 00YYaIOUINXCsl: OHU UCTIOJIB3YIOT JEYKTUBHBIE U UHIYKTHBHBIC
paccyxaenus, 0000IIeHne 1 KOHKPETU3aIuio, abcTparnpoBanue u anajaorur. O0ydeHue
anreOpe mpernosaraeT 3HaYUTeIbHBIH 00BEM CaMOCTOSTEIBHON e TETLHOCTH
o0yJaromuxcs, HOITOMY CaMOCTOSTEIBPHOE PEIICHHE 3aa4 SBISIETCS pealn3alueii
JeSITEIbBHOCTHOTO MTPUHLIUIIA OOy4EeHUS.

B crpykType nporpamMmsl yueOHOTO Kypca « Anredpay Iyt OCHOBHOTO 00I1ero oopa3oBaHus
OCHOBHOE MECTO 3aHUMAIOT COJICPKATEIHbHO-METOANYECKIE JIMHUU: «UNCIIa U BBIYUCICHUS,
«Anredpanyeckue BhIpAKEHUN», «YpaBHEHUS U HepaBeHCTBay, «DyHkuuny». Kaxnas u3
ATHX COJEPKATEIIbHO-METOJMUECKIX JIMHUH pa3BUBACTCS HA MPOTHKECHUN TPEX JIET U3yUCHHUS
Kypca, B3aUMOJICHCTBYS C IPYTHMH €ro JIMHUAMH. B X0/1e n3ydeHns yaeOHOTO Kypca
00yJaromuMCcs TIPUXOAUTCS JIOTHIECKH PaCCyXIaTh, UCIOIB30BATh TEOPETUKO-
MHOYXECTBEHHBIH SI3BIK. B CBSI3U ¢ 3TUM B IporpamMmy yaeOHOTOo Kypca «Ayredpar
BKJTIOYEHBI HEKOTOPBIE OCHOBBI JIOTHKH, TTPECTABICHHBIE BO BCEX OCHOBHBIX pa3feniax
MaTeMaTHYeCKOTO 00pa30BaHUsI M CIIOCOOCTBYIONIHME OBJIAJICHUIO 00yJaIOIUMHKCS OCHOB
YHHBEPCAITLHOTO MAaTeMaTHIECKOTO si3bika. CollepKaTeIbHON B CTPYKTYPHOH 0COOCHHOCTHIO
yueOHOTO Kypca «Anredpay SBISETCS €ro HHTETPUPOBAHHBIN XapakTep.

Conepxanve TMHAN «Hrcaa U BBIYMCICHUSD CIIYKUT OCHOBOM JUISl JAJIbHEUILIETO U3yYEHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOyHJaIOUTUXCS JTJOTHYECKOTO MBIIIIJICHHS,
(OpMHUPOBAHUIO YMEHUS MOJIb30BATHCS AITOPUTMAMH, a TAKXKe IPHOOPETEHUIO
MPAKTUYECKUX HAaBBIKOB, HEOOXOAUMBIX /s IOBCETHEBHOM KU3HU. Pa3BuTHe MOHATHUSA O
qucJIe Ha YPOBHE OCHOBHOTO O0OIIEro 00pa3oBaHUs CBS3aHO C PAllMOHAIBHBIMU U
UppalMOHAILHBIMU YNCIIaMU, (POPMUPOBAHUEM MIPEICTABICHUN O IEHCTBUTEILHOM YHCIIE.
3aBepIleHNEe OCBOCHUS YNCIOBON JIMHUU OTHECEHO K CPEHEMY 0011eMy 00pa30BaHUIO.

Copepxanue IByX alreOpandeckux JUHUN — «AJreOpandeckue BIpaXeHUs» U «YpaBHEHUS
Y HEPABEHCTBA» — CIIOCOOCTBYET (POPMHUPOBAHUIO Y 00YUAIOIIMXCS MATEMAaTHYECKOTO
anmnapara, He00X0AUMOTO JJIsl PEellIeHuUs 3a]]a4 MaTeMaTUKH, CMEKHBIX IIPEIMETOB U
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHus yueOHbIN
MaTepual IpyrupyeTcs: BOKPYT pallMOHAIBHBIX BhIpaKeHHUM. Anredpa JeMOHCTPUPYET
3HaYEHUE MATEeMAaTHUKH KakK S3bIKa Ui MOCTPOCHUS MaTEMaTHUYECKUX MOJIENIeH, OIUCaHuUs
MIPOLIECCOB U SIBJICHUHN peanbHOro Mupa. B 3amaun oOyuyenus anrebpe BXOIAT TakxKe
JanbHelIee pa3BUTHE AITOPUTMUYECKOTO MBIIIIJICHHS], HEOOXOIUMOTO0, B YACTHOCTH, IS
OCBOEHUS Kypca HH(OPMATUKH, U OBIIAJICHHE HaBbIKAMU JeTYKTUBHBIX PACCyKICHHI.
[IpeoOpa3oBanme CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPaKEHHUs, CIIOCOOHOCTEM
K MaTeMaTU4eCKOMY TBOPYECTBY.

Conepxanue QpyHKIHOHATBHO-TpapHUECKOM JMHUM HalleJIeHO Ha MOJIydYeHHUe
oOyyaromuMucs 3HaHUi 0 QYHKLUAX KaK BaKHEHIIEH MaTeMaTUYeCKOl MOJIeNH A1
OINMCAHMS U UCCIIeI0OBaHUS Pa3HOOOPA3HbIX IMPOILIECCOB U SBJICHUHN B IPUPOJIE U OOIIECTBE.
N3yuenune Matepuana ciocoOCTBYET pa3BUTHIO Y 00YUAIOLIUXCsl YMEHUS HCII0JIb30BaTh
pa3IMyYHbIE BBIPA3UTENBHBIE CPEACTBA A3bIKa MATEMAaTUKU — CJIIOBECHBIE, CUMBOJIMYECKHE,
rpaduyeckue, BHOCUT BKJIaJ B (GOPMUpPOBAHKE NPEACTABICHUHN O POJIM MaTeMaTHKH B
Pa3BUTHH LUBUIM3ALUHU U KYJIBTYPHI.



Cornacno yueObHOMY TUI1aHy, B 7—9-X Kiaccax uzydaeTcs yueOHbIH Kype «Anredpay,
KOTOPBIH BKJIIOYAET CIIEIYIOIINE OCHOBHBIE pa3ienbl coaepkanus: «Uucia u BBIYUCIECHUAY,
«AnrebpanyecKue BHIPAKEHHS», «YpaBHEHUS U HEPABEHCTBAY, «DyHKLIUN.

Ha usyuenune yueOHOTO Kypca «Anredpa» otBoautcst 306 yacos: B 7-m kiacce — 102 yaca (3
yaca B Henelo), B 8-m kiacce — 102 yaca (3 gyaca B Henenio), B 9-m kiacce — 102 gaca (3
qaca B HEJICIIO).

I[JI?I peanmaul/m HpOFpaMMI)I I/ICHOJII)3YIOTC$I y‘~IG6HI/IKI/I, I[OHYIHGHHI)IC K UCITOJIB30BAHUIO
IIpY peanu3alii UMEIOIUX rOCYAapCTBEHHYIO aKKPEAUTALMI0 00pa30BaTeIbHbBIX IPOTrPaMM
HavyaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeIHero 001ero oopa3oBaHusi OpraHu3alysIMH,
OCYIIECTBIISIONTUMHU 00pa30BaTEIbHYIO JISATSIBHOCTh, IPUKa30M MUHITPOCBEIICHHUS OT
21.09.2022 Ne 858:

e Aunrebpa, 7 xiacc / Makaporues FO.H., Munmiok H.I'., Hetkos K.W. u ap.; mox pen.
TensikoBckoro C.A. AxkunonepHoe oomiectBo «M3marensctBo "TIpocBenienne’»;

e Aunrebpa, 8 kimacc / Makaperues FO.H., Munmiok H.I'., Hetikos K.W. u ap.; mox pen.
TensikoBckoro C.A. AxkumnonepHoe oomiectBo «M3marensctBo "TIpocBenienne’»;

e Aunrebpa, 9 ximacc / Makaperues FO.H., Munmiok H.I'., Hetkos K.W. u ap.; mox pex.
TensikoBckoro C.A. AO «M3natenbctBo "[Ipocsenienne’»;

o <,..>

DJIEKTPOHHBIC 00pa30BaTEIBHBIC PECYPCHI, JTOMYIIEHHBIC K UCITOIH30BAHHIO TIPU PEATU3aIINN
MMEIOIIUX FOCYIaPCTBECHHYIO aKKPEIUTAITUIO0 00pa30oBaTEeNIbHBIX MTPOrPaMM HAYaJILHOTO
00111eT0, OCHOBHOTO 00IIEro, CpeaHero 00IIero oopa3oBaHus MPUKa30M MHUHIIPOCBEIEHUS
ot 02.08.2022 Ne 653:

e AnreGpa, 7 knacc. PI'AOY JIITIO «Akaaemust Munmnpocsenienus Poccuny;,

e Anre6pa, 8 kiacc. DI'AOY JII1O «Akagemust Munmnpocsenienus Poccuny;,

e Anrebpa, 9 kimacc. DI'AOY JII1IO «Akanemuss Munmnpocsenienus Poccuny;,

e DJIEKTPOHHBIN 00pazoBaTenbHbIi pecypc «Jlomamnue 3aganus. OcHOBHOE o01ee
obOpazoBanue. Anredpay, 7-9 knaccel. AO «M3naTenscTBo "[IpocBemenue’'»;

s <,..>

Coaep:kaHue y4eOHOIo npeamMera

/- KJIace
Yucia 1 BLIYUCTICHUSA

JlpoOu 0OBIKHOBEHHBIE U AECATHYHBIE, IEPEX0]] OT OJJHOM (GOPMBI 3anMCU APoOe K Ipyroi.
IToHsATHE paMOHATIBHOTO YUCIIA, 3aIIUCh, CPABHEHUE, YIIOPSAOUYNBAHNE PALIMOHAIBHBIX
yucen. ApudMeTrHueckue IeicTBUS ¢ pallMOHAIBHBIMU YKcIaMu. Pemenue 3aqay u3
peanbHON MPaKTUKU Ha YacTH, Ha IPOOH.



CreneHnsp ¢ HaTypaJbHBIM [I0KA3aTEIEM. OIIPENIEIEHNE, IPE0Opa30BaHue BbIPAXKEHUN Ha
OCHOBE OTIpe/ICIICHNUS, 3aIMCh OOIBIIUX Yncel. [IpoIeHTsl, 3amiCh MPOIEHTOB B BHJIE IpOOU
U 1po0H B BHUJIE MPOLIEHTOB. Tpr OCHOBHBIE 33/1a4H HA MPOLIEHTHI, PEIICHUE 3a/1a4 U3
peanbHOMN MPAKTUKH.

[IpuMeHeHne NpU3HAKOB JEIMMOCTH, Pa3JIOKEHUE HA MHOKUTEIHN HATYPAJIBHBIX YHACEIL.
PeanbHble 3aBUCUMOCTH, B TOM YHKCJI€ MIpsiMasi U 0OpaTHas IPONOPLUHUOHAIBHOCTH.
Auaredpanyeckue BbIpasKeHHs

[TepemeHnHbIe, YMCITIOBOE 3HAYEHUE BBHIPAKEHHS C IEpEMEHHOM. JlomycTUMBbIe 3HAYCHUS
nepeMeHHbIX. [IpencTaBiaeHue 3aBUCUMOCTH MEXKTy BEIMUMHAMH B BUJIE (DOPMYITHL.
Brruucnenus nmo popmynam. [IpeoO6pazoBanre OyKBEHHBIX BBIPAKEHUM, TOXKIECTBEHHO
paBHbBIE BRIpOXXECHHSI, MPaBUIIa MPEeoOpPa30BaHUS CYMM U MIPOU3BEACHUH, TPaBUIIa PACKPBITHS
CKOOOK M TIpUBECHUS MOJOOHBIX CIaraéMbiXx.

CBolicTBa CTENEHU C HATypaJbHBIM MTOKA3aTEIEM.

O,ZIHO'—IJ'IGHI)I 1 MHOTOWIEHBI. CTENIEHh, MHOTOUIECHA. CnonceHne, BBIYUTAHUC, YMHOXKCHHUEC
MHOT'OYJICHOB. q)OpMy.]'IBI COKpPAaII€HHOT'O YMHO)KGHI/U{: KBaapaT CyMMbI U KBaJpaT pa3HOCTH.
dopmyna pa3HOCTH KBaJipaToB. Pa3nokeHrne MHOTOWIEHOB

Ha MHOKUTEJIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHUe, KOpEeHb YpPaBHEHHUS, TpaBUIia MpeoOpa3oBaHusl ypaBHEHUS, PABHOCHIBHOCTh
YpaBHEHUH.

JIuHeitHOE ypaBHEHHUE C OJTHOM NMEPEMEHHOM, YUCIIO KOPHEH JTMHEHHOTO YpaBHEHUS, PEILICHUE
JIMHENHBIX ypaBHeHUH. COCTaBJIeHHE YPaBHEHUI MO YCIOBUIO 3a/1auu. Penenne TeKCTOBbIX
3aJ1a4 ¢ MOMOIIBI0 ypaBHEHUH.

JluneitHoe ypaBHEHHE C IBYMs IEpEMEHHBIMU U ero rpaduk. Crucrema AByX JTMHEHHBIX
ypaBHEHUH C ABYMS NIEpeMEHHBIMU. Pelienue crcreM ypaBHEHHUI ciocoO0M MOCTAHOBKH.
[Tpumeps! perieHnst TEKCTOBBIX 337a4 ¢ TOMOIIbIO CHCTEM YpaBHEHUM.

DyHKUUH

Koopaunata Touku Ha npssMoi. YucnoBble NPOMEXYTKH. PaccrosiHue Mexxy JByMs TOYKaMu
KOOPAMHATHOU MPSAMOM.

[IpsimoyromnbHast cucrema koopauHar, ocu OX u Oy. Abcuucca u opauHaTa TOUKU Ha
KOOpAMHATHOM MmIocKoCTH. [Ipumepsl rpadukoB, 3ajaHHbIX popmynaMu. UteHne rpagukon
peanbHbIX 3aBucuMocTell. [Tonstue pynkiun. ['paduk ¢pynkuuu. CroiicTBa GyHKIUI.
Juneitnas ¢pynkuys, ee rpaduk. ['paduk yskuun y = |X|. I'padudeckoe pemienue
JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPABHEHUM.

8- KJ1acce



Ymucaa u BbIYUCICHUS

KBanpartuslii kopeHb u3 uncna. [lonstue 06 nppauuoHaisHOM uucie. JlecsTuunbie
NpUOIIMKEHHS UPPaMOHATBHBIX yrced. CBOMCTBa apu(MeTHIECKUX KBapaTHBIX KOPHEU 1
UX IPUMEHEHHE K MPeoOpa30BaHUIO YHCIOBBIX BHIPAKEHUN U BBIUYMCIICHUSM.
JlelicTBUTEIbHBIE YHCIIA.

Crenens ¢ 11eJIbIM [T0Ka3aTeIeM U ee cBoiicTBa. CTaHJapTHas 3alKCh YUCIA.
Auaredpanyeckue BbIpasKeHHUs

KBanpatHblil TpexusieH, pa3ioKeH!e KBaJpaTHOTO TPEXWIeHa Ha MHOKUTEIH.
Anrebpanyeckas 1po0b. OCHOBHOE CBOICTBO anredpandeckoi qpoou. CroxxeHue,
BBIYMTAHNE, YMHOKEHHUE, JeNieHue alreOpandeckux aIpooeil. PanrionanbHble BRIpaXXEHUS U
ux rnpeoOpa3oBaHHUe.

YpaBHeHHUsI M HEPaABEHCTBA

KBanparnoe ypaBHeHue, popmyna KopHel KBaapaTHOTo ypaBHeHUs. Teopema Buera.
Pemenue ypaBHeHUH, CBOASIINXCS K IMHEHHBIM U KBaJpaTHbIM. [Ipocreiinme npoGHO-
paloHaIbHbIE YPaBHEHUS.

I'padmueckas uHTEpHpeTanys ypaBHEHUH C ABYMS IEPEMEHHBIMHU M CUCTEM JIMHEHHBIX
yYpaBHEHUH € IByMsI IepeMeHHBIMU. [IpuMepbl penieHusi CucTeM HEJTMHEHHBIX YPAaBHEHUN C
JBYMSI [IEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3374 areOpanyecKuM CIIoCOOOM.

UucnoBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0JHOI IEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEHBIE HEPABEHCTBA C OAHOM nepeMeHHOU. CHUCTeMbI
JIMHEHHBIX HEPABEHCTB C OJHOM EPEMEHHOM.

D yHKUUHA

[Tonstre pynkuuu. O6MaCTh ONpeAETICHUS U MHOKECTBO 3HaueHUN PpyHKIH. CrocoObl
3amaHus QYHKIIHH.

I'paduk pynkiuu. Yrenue cBoiictB pyHkiuu no ee rpaduky. [Ipumeps! rpadukoB QyHKIHIHA,
OTPKAIOIIUX PEATbHBIC MIPOIIECCHI.

qDYHKI_[I/II/I, OINMUCBIBAKOIIHUE MIPAMYIO U O6paTHYIO MMPpONMOPIHUOHAJIBHBIC 3aBUCUMOCTH, UX

rpapuku. OyHKIuu Yy = X%, y = X3, y = VX, y = |X|. [padrueckoe peiieHne ypaBHeHU U
CUCTEM ypaBHEHM.

O-1 KJ1acce

Yucyia 1 BBIYHCTICHUSA



PannonanpHble yncia, MppaMOHAIbHBIE YKMCIIA, KOHEUHBIE U OECKOHEUHBIE JIECSITUUHbBIE
npoOu. MHOXKECTBO JICHCTBUTEIBHBIX YUCEI, ICHCTBUTEIbHBIC YHCIIA KaK OCCKOHEUHBIC
JeCATUYHbIE IpoOu. B3anMHO 0JTHO3HAYHOE COOTBETCTBHE MEKy MHOXKECTBOM
JNEUCTBUTEIIBHBIX YNCET U KOOPAMHATHOU MPAMOM.

CpaBHEHHUE IEHCTBUTEIBHBIX YHCEI, apU(METHUECKHE JCUCTBUS C IEHCTBUTEIbHBIMA
YUCJIAMM.

Pa3zMepsl 00bEKTOB OKPYKAIOIIETO MHUPA, [UIUTEIFHOCTD MPOIIECCOB B OKPYXKAIOIIEM MUDE.

[TpubnmkeHHoe 3HaueHUe BETUYHMHBI, TOYHOCTh NPUOIMKeHus. OKpyrieHne Yucel.
[Ipuknaka u oLleHKa Pe3yabTaTOB BBIYUCICHUH.

YpaBHeHUsI M HEPaBEHCTBA

JIuneitHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOIAIINXCS K JTUHEHHBIM.

KBagpatHoe ypaBHeHue. Penienue ypaBHEeHM, CBOIAIINXCS K KBaApAaTHBIM. bukBaipaTHOe
ypaBHeHue. [Ipumepsl peleHns: ypaBHEHUN TPEThEN U YETBEPTOM CTENIEHEN Pa3JIOKEHUEM Ha

MHOXHUTCIIN.

Pemenne npoOHO-panioHaNbHBIX YpaBHEHUH. PerieHne TeKCTOBBIX 3a/1a4 alreOpanyecKum
METOJIOM.

VYpaBHeHHe ¢ IByMs [TIEPEMEHHBIMU U €ro rpaduk. Pemienue cuctem aByX JIMHEHHBIX
YpaBHEHHUH ¢ ABYMs MEpEeMEHHbIMU. Pellienne cucreM IByX ypaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEWHOE, a IPYyroe — BTOPOM cTeneHu. ['padudeckas HHTEpIIpeTaIus CUCTEMbI YPaBHEHHH C
JBYMsI TIEPEMEHHBIMHU.

Pemenue TekCTOBBIX 3a/a4 aNre0panyeckuM CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Penienue nuHeHBIX HEPABEHCTB C OJIHOM NMepeMeHHOM. Pellienre cucrem JIMHEHHbBIX
HEpaBEHCTB C OJHOM nepeMeHHo. KBanpaTtHbie HepaBeHCTBA. ['paduueckas nHTepIpeTanus
HEPAaBEHCTB M CUCTEM HEPABEHCTB C JBYMS IIEPEMEHHBIMH.

DyHKUUH

KBanparuunas ¢ynkius, ee rpaguk u cBoiictsa. [lapabona, KoopauHATHI BEPIIUHbI
napaboJibl, 0Cb CHUMMETPUH apaloJIbl.

I'padukn dyukmit y = kx, y = kx + b, y = k/x, y = X%, y = VX, y = |X| 1 ux cBoiicTa.
YucaoBbie M0CJIeT0BATEIbHOCTH U MPOTrPECCHH

[ToHsiTHe YMCIIOBOM NMOCIEI0BATENBHOCTHU. 3aaHue MOCIEI0BATEILHOCTH PEKYPPEHTHOM
¢bopmynoit 1 popmysoii N-ro useHa.



Apudmernueckas 1 reoMmerpudeckas rnporpeccuu. opmMyssl N-To 4ieHa apuGMeTHIECKON 1
F€OMETPUYECKOU IPOTrpeCCuil, CyMMBI IIEPBBIX N-X YJICHOB.

N3006pakeHue 4wieHOB apu(pMETHIECKON 1 TeOMETPHUECKON MPOTPECCUil TOUKaMU Ha
KOOPJIMHATHON IJIOCKOCTH. JIMHEMHBIN 1 3KCIIOHEHIAIbHbIN pocT. CI0KHBIE TPOLIEHTHI.

Il.1anupyembie pe3yjabTaThbl OCBOCHUS
IPOrpaMmbl

JIMYHOCTHBIE Pe3yJIbTAThI

JINYHOCTHBIE Pe3yJIbTAThl OCBOEHUS MTPOTpaMMBbI YIEOHOTO Kypca «Anredpay
XapaKTEePU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHUE!

e IIPOSIBJICHUEM MHTEpEca K IPOLUUIOMY M HACTOSIEMY POCCUMCKON MaTEMaTUKH,
IIEHHOCTHBIM OTHOIIICHUEM K TOCTUXCHHUAM pOCCHﬁCKHX MAaTEMAaTUuKOB U
POCCHIICKOM MaTEMAaTHUYECKOM IIKOJIbI, K UCTOJb30BAHUIO ATUX JOCTH)KEHUN B
JIpYrUuX HayKaxX U MPUKIATHBIX chepax;

2) rpaxIaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME !

e TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN rpa’kAaHNHA U peau3alliy ero mpas,
Mpe/ICTaBJICHUEM O MAaTEeMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUUHBIX
CTPYKTYP, ABJICHUH, IPOLIEAYP IPaKIAHCKOTO 00I1ecTBa (Harrpumep, BEIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K 0OCYXICHHUIO ITHYECKUX MPOOIIEM, CBA3aHHBIX C
MPaKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HayKU, OCO3HAHUEM Ba)KHOCTHU
MOPaJIbHO-3TUYECKHUX MPUHIIUIIOB B ACSITEILHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIMTAHME:

e YCTaHOBKOH Ha aKTMBHOE y4acTHE B PEIICHUU MPAKTHUECKUX 3a/1a4
MaTeMaTH4eCKOW HAaIPaBIEHHOCTH, OCO3HAHUEM BaKHOCTU MaTeMaTUYECKOTO
o0pa3oBaHus Ha MPOTKEHUH BCEH KU3HU VI YCTIEITHOM NMpodeccrnoHanbHON
NEeSITeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BHIOOPOM H
MOCTPOCHUEM MHIMBUAYAIbHON TPAaeKTOPUH 00pa30BaHUS U )KU3HEHHBIX TIIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) acTeTHYECKOe BOCIIUTAHME:
e CIIOCOOHOCTBIO K YMOIMOHAIBHOMY M 3CTETHYECKOMY BOCIIPUSATHIO
MareMaTHYECKUX OOBEKTOB, 3a/1a4, PEIICHHH, PACCyKICHUMN, YMEHUEM BHJIETh

MaTEMaTHYCCKUE 3aKOHOMEPHOCTHU B HCKYCCTBE,

5) HEHHOCTH HAYYHOI0 MO3HAHWS



e OpPHUCHTALMEH B ACATEIBHOCTA HA COBPEMEHHYIO CUCTEMY HAy4YHBIX IIPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, PUPOIBI 1 0OIIECTBA,
MOHMMaHUEM MaTeMaTHYeCKO HayKu Kak c(hepbl UeI0BEYECKOM e TeTbHOCTH,
JTANlOB €€ Pa3BUTHs U 3HAYMMOCTH JUIS PA3BUTHSI IMBUIIN3ALAH, OBJIaJACHUEM
SI3bIKOM MaTE€MAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOH KaK CPEICTBOM IIO3HAHUS
MHpA, OBJIAICHUEM NPOCTEHIIIMMHU HaBBIKAMU MCCIIEA0BATEIBCKOMN ACSTEIBHOCTH;

6) ¢pusnyeckoe BocnuTanue, GOpMHUPOBaHHE KYJIbTYPbI 310POBbSI H IMOIMOHAILHOTO
Os1aronosyqus:

e TOTOBHOCTBHIO MPUMEHSTh MAaTEMaTUYECKHE 3HAHUS B HHTEPECaX CBOETO 37I0POBBS,
BEJICHHsI 3I0pPOBOTO 00pa3a Ku3HH (310pOBOE MUTaHKE, COATAHCUPOBAHHBIN
PEKUM 3aHATHI U OT/IbIXa, pery/sipHas pu3ndecKas akTHBHOCTB),
c(hopMUPOBAHHOCTHIO HaBbIKA pedIeKCcHun, TPU3HAHUEM CBOETO ITpaBa Ha OIIHUOKY
1 TaKOTO K€ IpaBa JIpyroro 4eloBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHE:

e OpHEHTAIMEH Ha MPUMEHEHHE MAaTeMaTHICCKUX 3HAHUHN ISl peIIeHUs 3a/1a4 B
00J1aCTH COXPAaHHOCTHU OKPYKAIOIIEH Cpeibl, IIIAaHUPOBAHMS TIOCTYITKOB U OI[EHKH
WX BO3MOYHBIX TTOCJIEICTBHH JIJIsI OKPYXKAIOIIEH Cpeibl, 0CO3HAHNUEM TJI00aIBHOTO
XapakTepa KOJOTHIECKUX MPOOJIEM M IMyTeH X PEIICHUS;

8) amanTanus K H3MEHSIOUMMCS YCJIOBHSM COIUAILHON ¥ MPUPOIHON Cpebl:

e TOTOBHOCTBIO K JICHCTBUSM B YCIIOBUSX HEONPEAEICHHOCTH, MTOBBIIIEHUEM YPOBHS
CBOEI KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO JesITEeIbHOCTh, B TOM UHCJIE YMEHHUS
YUUTBCS y APYTHX JIIOJIeH, TpHOOpeTaTh B COBMECTHOM JIeATEIbHOCTH HOBBIE
3HAHMS, HABBIKM U KOMIIETEHLIUU U3 OTbITA IPYTHX;

e HEOOXOAMMOCTHIO B (POPMHPOBAHUH HOBBIX 3HAHUH, B TOM 4uciie GOpMYIUPOBATH
UJeH, IOHATHS, TUIIOTE3bl 00 00BEKTaX U SBJICHUIX, B TOM YHCIIE paHee
HEU3BECTHBIX, 0CO3HABATH JEPHUIIMTHI COOCTBEHHBIX 3HAHUI 1 KOMIIETEHIIHIH,
IJIAHUPOBATh CBOE Pa3BUTHE,

e CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCTIPUHUMATH CTPECCOBYIO
CUTYAIMIO KaK BBI30B, TPEOYIOIINI KOHTPMED, KOPPEKTUPOBATH TPUHUMAEMBbIE
pelieHus u AecTBus, GopMyIUpoBaTh U OLEHUBATh PUCKU U TIOCIIEACTBHS,
(hopMHPOBATH OTIBIT.

MeTaHpeIlMeTHI)Ie peE3YJIbTaTbI

ITo3naBaTenbHBbIC YHHBEPCATbHBIC y4eOHbIE JeHCTBUSA

Ba3oBble jJornueckue aeicTBus:

e BBIABIATH U XapaKTE€PU30BATh CYIIECTBEHHbIE MPU3HAKK MaTEMaTHUYECKUX
00BEKTOB, MOHATHH, OTHOLIEHUN MEXAY MOHATHIMHU, GOPMYITUPOBATH
oTpeieNieHus MOHATHH, YyCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIUH,
OCHOBaHHUS U1l 000OIEHUS U CPAaBHEHUS], KPUTEPHH NTPOBOIMMOTO aHAIIN3A,



e BOCIPUHUMATH, (OPMYIIMPOBATEH U MPEOOPA30OBBIBATH CY)KCHHUS: YTBEPAUTEIbHBIC
U OTpHILIATENIbHbIC, €IUHUYHBIC, YACTHBIC U 00IIUE, YCIOBHBIE,

e BBIBIIATH MATEMAaTU4YECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3H U IPOTUBOPEYUS B
(baxTax, TaHHBIX, HAOTIOICHUAX U YTBEPKACHUSX, TIPeAIaraTh KpUTEPUHN IS
BBISIBJIICHHS 3aKOHOMEPHOCTEW U POTUBOPEUNN;

e JICJIaTb BBIBOJbI C UCIIOJIb30BAHUCM 3aKOHOB JIOTUKU, ACAYKTUBHBIX 1 HHAYKTHUBHBIX

YMO3aKJIIOUECHUH, YMO3AKIIOUECHHI IO aHAJIOTHH;

e pa30uparh JOKa3aTeIbCTBA MATEMATHUCCKUX YTBEPXkKACHH (MIPSIMBIC U OT
MPOTHUBHOTO), IPOBOIUTH CAMOCTOSITEILHO HECIIOKHBIC J0KA3aTeIbCTBA
MaTeMaTH4YeCKUX (DaKTOB, BHICTPAUBATh apryMEHTAIINIO, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS,

e BBIOMpATH CHIOCOO pereHus yueOHOM 3a1aun (CpaBHUBATh HECKOJILKO BapUAHTOB
pelieHus, BbIoupaTh HarboJiee MOIXO AN ¢ YIETOM CaMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHEB).

ba3oBble ncciaenoBarebCcKue AeiCTBUA.

e HCIIOJH30BATh BOMPOCH! KaK MCCIICIOBATSILCKHI HHCTPYMEHT TIO3HAHHS,
(hopMynupoBaTh BOIPOCH], (PUKCUPYIONIKE TPOTUBOPEUYHE, TPOOIEMY,
CaMOCTOSITEIIFHO YCTaHABIIMBATh HCKOMOE | TaHHOE, (POPMHUPOBATH THITOTE3Y,
apryMEHTHPOBATh CBOIO MMO3UIUIO, MHEHUE;

e TIPOBOJIUTH IO CAMOCTOSATEIHHO COCTABIICHHOMY IIJIAHY HECJIOKHBIA SKCIIEPUMEHT,
HeOOJIBIIIOe UCCIIEOBAHKE 110 YCTAHOBIECHUIO 0COOEHHOCTEH MaTeMaTH4eCcKoro
00BbEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXITY COOOM;

e CaMOCTOSTENHHO (popMyaUpPOBATH 0O0OIICHHUS M BBIBOJIBI TIO pe3yiIbTaTam
MIPOBEJIEHHOTO HAOIOIEHUs], UCCIIEJOBaHMSI, OLICHUBATh I0CTOBEPHOCTH
MOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJIOB U 000OIIICHHUIA;

e TIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE MPOIIECCa, a TAKKE BbIABUTaTh
MIPEIOJIOKEHHS] O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

e BBISABJISITH HEJOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIIUHY, JAHHBIX,
HEOOXOIMMBIX JJIsl pelleHus 3a/1auu,;

e BBIOMpATh, AaHATM3UPOBATH, CHCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATH
MH(OPMALIUIO PA3TUYHBIX BUJIOB U JOPM MpEACTaBICHUS;

e BBIOMpaTh POpMY IPEACTaBICHUS UHPOPMALIMH U WILTIOCTPUPOBATH PEIIaeMble
3a/lauM CXeMaMH, TuarpaMMaMu, HHOU Tpadukoil 1 uX KOMOWHAIUSAMU;

e OIICHUBAThH HAJECKHOCTh UH(DOPMALIMU IO KPUTEPHSIM, MTPEATI0KEHHBIM YUUTEIIEM
Wi cPOPMYITHPOBAHHBIM CAMOCTOSTEIHHO.

KomMMyHuKaTHBHBIE YHUBeEPCcaJIbHbIE YyUeOHbIe 1elCTBUA:

e BOCIPUHHUMATDH U (I)OpMy.]'II/IpOBaTI) CYXXIACHHA B COOTBCTCTBHUU C YCIIOBUSIMU U
OCIIIMHA O6IJ.[€HI/I$I, SICHO, TOYHO, 'PAMOTHO BBIPAXKATb CBOIO TOYUKY 3PCHUS B
YCTHBIX U MMCbMCHHBIX TCKCTAX, AABATb NMOACHCHUA 110 XOAY PCUICHUA 3a/1a4H,
KOMMCHTUPOBATDH HOJ'Iy‘-IGHHLIfI PE3yJIbTaT,

e B X0OJ€ O6CY)K,Z[CHI/I$I 3a1aBaTb BOIIPOCHI 110 CYIICCTBY 06CY)KI[8.CMOI71 TCMBI,
HpO6J’ICMLI, pemaeMoﬁ 3aJaa4u, BbICKa3bIBaTh NACH, HALICJICHHBIC HA ITIOMCK
peuicHud, COIMOCTABJIATH CBOU CYXKXJICHHUSA C CYXKACHUAMU APYTUX YHACTHUKOB



auasnora, 0OHapyXUBATh pa3iIMyUe U CXOJICTBO MO3UIIHMA, B KOPPEKTHOU (opme
(bopMynHpOBaTh Pa3HOTIIACHS], CBOU BO3PAKCHHUS;

e TPEICTABIIATH PE3YbTAThl PELLICHUS 33]1a4l, IKCIIEPUMEHTA, UCCIEA0BAHMU,
MIPOEKTA, CAMOCTOSITENILHO BBIOMpaTh (pOpMaT BBICTYIUIEHHUS C YyYETOM 3a/1a4
Mpe3eHTAlMN U 0COOEHHOCTEN ayAUuTOPHH;

e TIOHMMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMaHIHON U HHAUBUAYAIbHON pabOThI
P pELIEHUH Yy4eOHbIX MaTEMaTUUYECKUX 3a/1ay;

e TPUHUMATh LEJIb COBMECTHOM AESTEIbHOCTH, INIAHUPOBATh OPraHU3aLII0
COBMECTHOM pabOThI, pacIpeesiaTh BUbl pabOT, JOroBapruBaThes, 00CYKIaTh
MpoIIecC U pe3yiabTaT paboThl, 0000IIaTh MHEHUS HECKOJIbKUX JIFOJICH;

e yYaCTBOBATh B IPYNIOBHIX (hopMax paboThl (0OCYKICHHSI, 0OMEH MHEHHUSIMH,
MO3TOBBI€ HITYPMBI U JIP.), BBIMOJHSITE CBOIO YaCTh paOOThI U KOOPMHUPOBATH
CBOM JICHCTBUS C APYIMMH YJ€HAMH KOMAaH/Ibl, OLIEHUBATh KAYECTBO CBOET0 BKJIaJa
B 001U IPOAYKT IO KPUTEPUSIM, CPOPMYIHNPOBAHHBIM yIACTHUKAMU
B3aUMO/ICHCTBHS.

PeryasiTuBHbIEe YyHUBepcajibHbIe Y4eOHbIe 1eHCTBHS
Camoopranuszaums:

e CaMOCTOSITEIBHO COCTABIATH IUIAH, AJITOPUTM PELICHHs 3a]a4k (WU €ro 4acTh),
BBIOMpATH CIIOCOO PEIIEHUs C YIETOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX
BO3MO’KHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELIEHUH C
y4eTOM HOBOHM WH(MOpMaITUH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIN HHTEJUIEKT:

e BIJAJIETh CIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS IIpoLiecca U pe3yabTaTa
pelIeHNs MaTeMaTH4YeCKON 3a/1auH;

e TPEIBUACTb TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYTH MIPH PEIICHUH 331a4H,
BHOCHUTH KOPPEKTHUBBI B IEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB,
HaWJEHHBIX OMIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEILHOCTU MMOCTABICHHOM LI U
YCIOBUSM, OOBSICHATH PUUYUHBI JOCTHXKEHUS WIH HEJOCTUKEHHUS 1IeJTH, HAXOIUTh
OLIMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HpeIlMeTHI)Ie pe?.y.JII)TaTI)I
7-# KJace

K koHIy 00y4eHus: B 7-M kJiacce oOy4aromuiics MOIy4uT CIeyIolue NpeMeTHbIe
pE3YJIBTaTHI.

Yuciaa 1 BLIYUCIECHASA

BrinoasaTe, coyeras YCTHBIC U TIUCbMCHHBIC TPUCMBI, apI/I(I)MCTI/I‘-ICCKI/Ie JENCTBHS C
pallnOHAJIbHBIMHA YU CJIaMU.



Haxoauth 3HaueHHs YUCIIOBBIX BBIPKEHUM, IPUMEHATh pa3HOOOpa3Hble CIIOCOObI U IPUEMBI
BBIUMCIICHUS 3HAUCHUH JPOOHBIX BHIPAKEHHUHN, COACPIKAIIMX OOBIKHOBEHHBIE U ICCATHYHBIC
apoOwu.

[Mepexoauth OT OHO¥ (HOPMBI 3aITUCH YUCEN K Ipyroi (peoOpa3oBbIBaTh JECATHYHYO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH B OECKOHEYHYIO
JECATHUYHYIO IPOOB).

CpaBHUBATh U YIOPSAI0UMBATH PallMOHAIbHbBIE YHCIA.

OxpyriaTh yucna.

BBINOTHATE NPUKHIIKY U OLICHKY PE3yJIbTaTa BBIYUCIICHHM, OLIEHKY 3HAYEHHI YHCIIOBBIX
BBIPA)KEHUI. BBINIOJIHATE 1EHCTBUS CO CTENECHSIMM C HATYPAJIBHBIMH ITOKA3aTEISIMU.

[IpuMeHATh NpHU3HAKK JETMMOCTH, PA3JIOKEHUE HA MHOKHATEIIN HATypaJIbHBIX YHCEIL.
Pemrate npakTMKo-OpUEHTUPOBAHHBIE 33/1a4H, CBSI3aHHBIE C OTHOIIEHUEM BEJIUYHH,
MIPONOPIHOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMH, HHTEPIPETUPOBATE PE3YJIBTATHI PEIICHUS
3a/1a4 ¢ y4€TOM OIPaHUYEHHH, CBSI3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMBIX OOBEKTOB.

AJiredpanyeckue BbIpasKeHUs!

Hcnonp3oBath anreOpandeckyo TEPMUHOJIOTHIO U CHMBOJIMKY, IPAMEHSTH €€ B TIPOIIeCCe
OCBOEHHS y4eOHOTO MaTepuaa.

Haxozme 3HaA4YCHUA 6YKB6HHBIX BBIpa}KeHI/Iﬁ IIpHU 3aJaHHBIX 3HAYCHUAX IIEPEMCHHEBIX.

BemoausaTe HpeO6p330BaHI/IH L EJIOTO BBIPAXKECHUA B MHOT'OYJICH IPUBCIACHUEM HOI[O6HBIX
CJIaraCMbIX, paCKpbITHEM CKOOOK.

BoInosiHAT yMHOKEHHE OHOWICHA HA MHOTOWIEH ¥ MHOTOWJIEHA HAa MHOTOYJIEH,
MPUMEHATH POPMYIIBI KBaJlpaTa CyMMbI U KBaJlpaTa pa3HOCTH.

OCYH.[GCTBJ'IHTB Ppa3JIOKECHHUEC MHOTOYJICHOB Ha MHOKHUTCJIM C IIOMOIIIbIO BELIHCCCHUA 3a CKOOKH
O6H_I€FO MHOXUTCJIA, TPYHNIIMPOBKU CJIAra€MbIX, IPUMCHCHUA q)OpMy'J'I COKpalIi€eHHOI'O
YMHOKCHMUL.

HpI/IMeHHTB HpeO6p330BaHI/I$I MHOT'OYWICHOB IJIA pCHICHUSA PAa3JIMYHBIX 3a1a41 U3 MATCMATUKU,
CMCIKHBIX ITPCAMCTOB, U3 peanLHoﬁ IIPAaKTHKH.

Hcnonb30BaTh CBOWCTBA CTENEHEN ¢ HATYpaJbHBIMU NOKA3aTESIMU JJIs1 IPeoOpa30BaHUs
BBIPAXKCHUM.

YpaBHeHHUS M HEPABEHCTBA
Pemrats MHENHbBIE YPAaBHEHU C OJJHOM MIEPEMEHHOM, IPUMEHSS IIpAaBUJIa ITepeXxoaa OT

HCXOJHOTO YPAaBHEHUS K paBHOCWIBHOMY eMy. IIpoBepsTS, sBiIsIeTCS JIM YNCIIO0 KOPHEM
ypaBHEHHS.



[TpumensTh rpadudeckre METOAbI IPH PEIICHUH JTUHEHHBIX YPAaBHEHUN U UX CHCTEM.

[TopOupath mpUMEpHI map Yruce, SBISIOMUXCS PEINICHUEM JTHHCHHOTO YPAaBHEHHUS C IBYMSI
[IEPEMEHHBIMU.

CTtpouTh B KOOPAWHATHOH IIOCKOCTH TpadyK JIMHEHHOTO YpaBHEHUS C JIBYMS
MepEeMEHHBIMH, MOJIB3YACh TPaUKOM, TPUBOAUTE PUMEPHI PELICHHUS YPABHEHUSI.

Pemats cucteMbl 1ByX TMHEMHBIX YPAaBHEHUM € JBYMS [IEPEMEHHBIMU, B TOM YHCIIE
rpaduyecku.

CocTaBisiTh U pelaTh JIMHEHHOE YpaBHEHHE UM CUCTEMY JIMHEMHBIX YPaBHEHUH 110
YCIIOBHIO 33/1a4¥, UHTEPIPETUPOBATh B COOTBETCTBUN C KOHTEKCTOM 33Ja4 ITOJTY4CHHBIN
pe3yibTar.

D yHKUUHA

N3o6paxaTh Ha KOOPIAUHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPAMHATAM,
JIy4d, OTPE3KH, UHTEPBAJIbI, 3aITUCHIBATH YMCIOBBIE IPOMEKYTKH Ha aIreOpanvdecKoM S3bIKE.

OTmeudaTh B KOOPIUHATHOM TUIOCKOCTH TOYKH I10 33JJaHHBIM KOOPAMHATAM, CTPOUTH IpapUKu
nuHEHHbIX QyHKIMHA. CTpouTh rpaguk GyHKIMH Y = |X].

OnwuchIBaTh ¢ TOMOIIBIO (DYHKIUI H3BECTHBIC 3aBUCUMOCTH MEX/Ty BEJTMUNHAMH: CKOPOCTB,
BpeMsl, PaCCTOSIHUE, [IeHa, KOJIMYECTBO, CTOUMOCTD, TIPOU3BOUTEIBHOCTD, BpeMsi, 00beM
paboTHI.

Haxonuts 3naueHne QyHKIMH MO 3HAYEHUIO €€ apryMeHTa.

[Tonumars rpaduueckuii crocod npeacTaBieHus U aHaau3a nHhopMauu, U3BJIEKaTh U
UHTEPIPETUPOBATH HHGOPMAINIO U3 IPpaUKOB peaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

8-i1 ki1ace

K koHniy o0y4yenus B 8-M Kj1acce 00y4JarouIuiicss HOMYYHUT CIASAYIONINE MPEAMETHBIE
PE3yNbTaTHI.

Yuciaa 1 BLIYUCIECHUSA

Hcnonp30BaTh HaYalIbHBIE IPEACTABICHUS O MHOKECTBE JEMCTBUTEIBHBIX YACEN JUIS
CpaBHEHMsI, OKPYIJICHUS U BBIYMCICHUHN, M300paxaTh AeHCTBUTEIbHBIC YMCIIa TOYKAMU Ha
KOOPAMHATHOU MPSAMOM.

HpI/IMeHHTB TIOHATHUC apI/I(I)MeTI/ILIeCKOl"O KBaJApAaTHOT'O KOPHA, HAXOAWUTb KBAJAPATHLIC KOPHH,
HCIIOJIBb3Y: NIpU HeO6XO,[[I/IMOCTI/I KaJIBKYJIATOP, BBIIIOJIHATD HpeO6p330BaHI/I$I BBIpa)KeHPIfI,
COJACPpKAIUX KBAAPATHBIC KOPHH, UCIIOJIb3Yy CBOICTBA KOpHGfI.

Hcnonb30Bath 3amucu OOMBIIMX M MATBIX YUCEN C TOMOIIBIO JECSITHUHBIX Apo0eit u
creneHer yuciaa 10.



Aﬂreﬁpanqecmle BbIPAKCHUSA

HpI/IMeHSITb TIOHATUC CTCIICHU C LICJIBIM IIOKa3aTCJIEM, BBIIIOJIHATH Hp606pa30BaHI/I$I
BBIpa)KeHHﬁ, CoJACpKaAIMX CTCIICHHU € LCJIbIM IMOKAa3aTCJICM.

BbINoyIHATE TOXKIECTBEHHbBIE IPE0OPA30BaHUS PALIMOHAIBHBIX BEIPAXKEHUI HA OCHOBE
MpaBUJI IEHCTBUI HaJl MHOTOUJIEHAMHU U alredpandeckKuMHu IpoOsMu.

PaCKJIa[[I)IBaTI) KBaI[paTHBIﬁ TPEXYIJICH HaA MHOKUTCIIN.

[IpumensTs npeoOpa3zoBaHusl BBIPAXKEHUHN JUI PELLIEHUS Pa3InYHbIX 337a4 U3 MaTEMaTHKH,
CMEXHBIX ITPEMETOB, U3 PEATBHON MTPAKTHUKH.

YPaBHeHHﬂ H HEPABCHCTBA

Pemrate nuHeliHbIe, KBaIpaTHBIE YPABHEHUS U PAlMOHAIBHBIC YPABHEHUS, CBOISIIHNECS K
HHM, CHCTEMBI JBYX YPAaBHEHUH C ABYMsI IEPEMEHHBIMM.

[IpoBOANTE MPOCTEHIIINE UCCIIETOBAHNS YPABHEHUHN U CUCTEM YPAaBHEHUH, B TOM YHCIIE C
NpUMEHEHHEM TpadUuIecKuX MpeCTaBICHUH (YCTaHABINBATh, UMEET JIM YPaBHEHHE WIIH
CHCTeMa YpaBHEHHI PEIICHHS, €CJIH UMEET, TO CKOJIBKO, U TIp.).

[TepexoauTh OT CIOBECHON (HOPMYITHPOBKH 3a/aUH K €€ alreOpandecKoi MOJCIHN ¢
ITOMOIIBIO COCTABIICHUS YPABHEHMS WIIM CUCTEMBI YPABHEHHM, HHTEPIIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33Ja4y NOJy4YCHHBIA PE3YIIbTAT.

IIpuMeHATh CBOKCTBA YHCIOBBIX HEPABEHCTB I CPABHEHMSI, OLICHKH, pELIaTh JTUHECHHbBIE
HEpPaBEHCTBA C OJTHOW NEPEMEHHON U UX CHCTEMBI, 1aBaTh IpaGUUECKyI0 MILTFOCTPALIUIO
MHO>KECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

D yHKUUHA

[ToHMMaTh 1 UCTIONB30BaTh (PYHKIIMOHAIBHBIC OHSATHS U S3bIK (TEPMUHBI, CHMBOJIMUCCKUEC
0003HaYCHsT), ONPEACIIATh 3HAUCHUE (DYHKIIMH 110 3HAYCHUIO apryMEHTa, ONPEACIISATh

CBOMCTBa (YHKIIUU IO €€ rpaduky.

Ctpouts rpaduKn dMeMeHTapHbIX GyHKIHiT Biga: Y = KX, Yy = X2, y =X, y = x|, y = VX.
OmnuchIBaTh CBOMCTBA YMCIIOBOM (DYHKIIUH IO €€ TpaduKy.

9-i1 KJ1ace

K koH1y 00y4eHus B 9-M kJiacce oOydaromuiicss MOIydUT CIeNyIOIue NpeMeTHbIe
pE3YJIBTaTHI.

Yuciaa 1 BLIYUCIECHUSA
CpaBHMBATh U yIOPSAJOUYNUBATH PALIMOHATIBHBIE U UPPALIMOHATIbHBIE YHCIIA.

BrinoaHsTh apI/I(pMeTI/IquKI/IC JIENCTBHS C pannOHAJIIbHBIMHA YUCJIAMH, COUCTast YCTHBIC U
NMNCbMCHHBIC ITPUCMBI, BBIIIOJIHATL BBIYUCIICHUS C UPpPAlUOHAJIbHBIMHA YU CIIAMU.



HaxonuTtes 3Ha4eHUs CTENEHEH ¢ LENbIMU IT0KA3aTEISIMU U KOPHEH, BBIYUCIIATh 3HAYCHUS
YHUCJIOBBIX BBIPAKECHUM.

OprrJI?ITI) I[CﬁCTBI/ITGJILHBIG 4Krciia, BBIIIOJIHATE HPHUKUAKY PC3yJIbTaTa BI)I'-II/ICJ'IGHI/II;'I, OLCHKY
YHCJIOBBIX BI)Ipa)KeHI/II\/JI.

YPaBHeHHH H HEPABCHCTBA

Pemrate nuneiinuie u KBaJApaTHbIC YPAaBHCHUS, YPABHCHUSA, CBOAANIUCCA K HUM, HpOCTGfIIHPIC
JTpOOHO-pAlIMOHATIEHBIE YPAaBHEHUS.

Pemrate cuctemsl IByX JTMHEHHBIX YPAaBHEHUH C JBYMsI IIEPEMEHHBIMHU U CUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJIHO YPAaBHEHHE HE SIBIISETCS TMHEHHBIM.

Pemate TekcTOBBIE 3aga4du anre6pa1/1qec1<I/IM cIocoOoMm ¢ MMOMOLIBIO COCTABJICHUSA YPABHCHU A
HJIN CUCTEMBI JIBYX ypaBHCHI/II\/JI C AByMs IEPCMECHHBIMU.

[IpoBOoAMTH MPOCTEHIIINE UCCIIETOBAHNS YPABHEHUHN U CUCTEM YPAaBHEHHH, B TOM YHCIIE C
NpUMEHEHHEM TpadUuIecKuX MpeCTaBICHUH (yCTaHABINBATh, UMEET JIM YPaBHEHHE WIIH
CHCTeMa YpaBHEHHH PEIICHHS, €CJIH UMEET, TO CKOJIBKO, U TIp.).

Pemrate nuHeliHbIe HEPABEHCTBA, KBAAPAaTHBIE HEPABEHCTBA, M300paKaTh peIIeHUE
HEPaBEHCTB Ha YUCIIOBOM MPSMOM, 3aNHUChIBaTh PEHICHHE C TOMOIIbIO CUMBOJIOB.

PermaTh cucTeMbl IMHEHHBIX HEPABEHCTB, CHCTEMbI HEPABCHCTB, BKIIIOUAIOIIUE KBAPATHOES
HEPaBCHCTBO, M300paXKaTh PEIICHHE CHCTEMbI HEPABCHCTB HA YMCIIOBO MPSIMOH, 3aMUChIBATh
pelICHHE ¢ TOMOIIIBIO CHMBOJIOB.

Hcnosb30BaTh HEPABEHCTBA P PELICHUHU PA3IMYHBIX 3a/1a4.

D yHKUUHA

Pacro3HaBath GyHKINH M3ydeHHbBIX BUIOB. [I0Ka3bIBaTh CXeMAaTHUYECKU PACIIONIOKEHHE HA
KOOPAMHATHOM MI0CKOCTH IpadukoB GpyHKImiA Buaa: Y = KX, y = kx + b, y = k/X, y = ax? + bx
+¢,y=x3%, y=vX, y = |X. B 3aBHCHMOCTH OT 3HaueHHi KOd(PHIIIEHTOB, OIICHBATH

CBOMCTBa (PYHKLIUH.

Crpouts 1 n300pakatb cxeMaTudecku rpaduKy KBaJApaTHUHbIX (DYHKIIUI, OMUCHIBATH
CBOMCTBA KBaJpaTUYHBIX (PYHKIUH MO UX rpaduKam.

Pacrnio3HaBate KBagpaTUUHYIO (QYHKIHIO 110 GopMyJie, TPUBOIUTH IPUMEPHI KBaApaTHUHBIX
GyHKLUN U3 peanbHOM KU3HH, (PU3UKH, TEOMETPUH.

YucoBble MOCTIEI0BATEILHOCTH H nmporpeccuu

Pacno3naBath apI/I(I)MeTI/ILIeCKYIO U TCOMCTPUUCCKYIO ITPOTPECCUH TIPHU PAZHBIX criocobax
3aJaHus.

BEINOIHATS BEIYMCICHUS C HCIIOJIb30BaHUEM (I)OpMy.H N-TO 4jieHa apH(I)MCTHqCCKOﬁ u
TCOMeTquCCKOﬁ Hporpeccnﬁ, CYMMBI IEPBBIX N-X YJICHOB.



I/I306pa)KaTb YJICHBI ITOCJIEA0BATCIIBHOCTH TOYKaMHM Ha KOOpI[I/IHaTHOf/'I IJIOCKOCTH.

Pemrats 3aga4u, CBSI3aHHBIE C YACIOBBIMU MOCIEA0BATENBHOCTAMH, B TOM YUCIIE 3a0a4U U3
peaNbHOM KU3HU (C UCIOJIB30BAHUEM KAJIBKYJIATOPA, HUPPOBBIX TEXHOJIOTHHA).
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