MyHununaabHoe OrKETHOE 00111e00pa30BaATEIILHOE YUPEKICHHUE
banaranckas cpeansst o01ieo0pa3oBareinbHas mkoga Ne 2

PABOYAS ITPOT'PAMMA

yueOHOro nmpeamera «Aaredpa»

1S 7-9 KI1acCOB OCHOBHOTO 00111eT0 00pa3oBaHuUs

Ha 2023-2024 y4eOHbIi TOJ



IHossicHuTEABHAA 3AIIMCKA

Pabouast mporpamma yueOHOTro Kypca « Asredpay» Ha ypOBEHb OCHOBHOTO 0O0IIIEro 00pa3oBaHuUs st
oOyudatomuxcst 7-9-X kiraccoB pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMH:

o ®enepanpHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

e mnpukaza MunmnpocsemnieHus ot 31.05.2021 Ne 287 «O06 yTBepxkaeHu# (eneparbHOTO
rocyAapCTBEHHOr0 00pa30BaTEILHOIO CTAHIaPTa OCHOBHOT'O OOIIET0 00pa30BaHUs»;

o mpukaza MunmnpocsemnieHus ot 18.05.2023 Ne 370 «O06 yTBepxkaeHuu QeneparbHOi
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00I1IEro 00pa30oBaHUs;

e mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxaenuu [lopsinka
OpraHHU3aIH U OCYLIECTBIICHUSI 00pa30BaTEeNbHON IEATEIBHOCTH 10 OCHOBHBIM
o011eo0pa3oBaTeIbHbIM IIpOrpaMMaM — 00pa3oBaTeNbHBIM IPOrPaMMaM Ha4aJIbHOTO
00111er0, OCHOBHOTO OOIIETO U CPETHEro O0IIero 00pa3oBaHU,

e CII2.4.3648-20 «CaHuTapHO-3111IEMUOJIOTHYECKUE TPEOOBAHUS K OpraHU3alusaM
BOCIIUTAHUS U 00yYEHUs, OTIbIXA U 03JJOPOBIICHUS ACTEH U MOJIOJICKHY, YTBEPIKICHHBIX
MMOCTaHOBJICHHEM TJIABHOTO CaHUTAapHOTO Bpauda oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «['urneanueckue HOpMaTUBBI U TPEOOBAHMS K 00ECIICUECHUIO
0e301acHOCTH U (WiH) O€3BPEAHOCTH IS YeIOBeKa (haKTOPOB CPEIbl OOUTAHUS,
YTBEPK/I€HHBIX [IOCTAHOBIIEHUEM IJIABHOTO CaHUTapHOro Bpaya ot 28.01.2021 Ne 2;

e KOHIEMIIMU PAa3BUTHUSI MATEMAaTHYECKOTO 00pa30BaHUs, YTBEPKICHHOH pacIopsyKeHHEM
[TpaButenscTBa oT 24.12.2013 Ne 2506-p;

e (enepasibHON pabouelt mporpamMmbl y4eOHOTO Kypca «Anredpay», KOTOPBIN BXOJIUT B
cocTaB yueOHOro npeamera «MareMaTukay.

Anrebpa sIBISIeTCS OJTHUM M3 OTIOPHBIX KypCOB OCHOBHOT'O OOIIEr0 00pa3oBaHMs: OHA
o0ecrnieunBaeT U3y4eHHe APYTUX AUCHUIUINH KaK €CTECTBEHHO-HAYYHOT0, TaK ¥ TYMaHUTApHOTO
IIUKJIOB, €€ OCBOCHUE HEOOXOAMMO JJIsI TPOJOJKCHUS 00pa30BaHUs U B IIOBCEAHCBHON KHU3HHU.
Pa3Butre y o0yuaronuxcs HayYHbIX IPEICTaBICHUN O IPOUCXOKICHUU U CYITHOCTH
anredpandeckux abCTpakiiuii, criocode OTpaKeHHsI MaTeMaTHIECKON HAYKOW SIBJICHUH U TIPOIECCOB
B IIPUPO/IE U OOIIECTBE, POJIM MaTEMAaTHYECKOTO0 MOIETUPOBAHNUS B HAYYHOM MMO3HAHUU U B
MPaKTUKE CIIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS U KAYE€CTB MBIIIUICHHUS,
HEOOXOUMBIX JJIsl aIaNTaIlliu B COBpeMeHHOM Iu(ppoBoM obrecTBe. V3ydeHne aareopbl
o0ecrnieurBaeT pa3BUTUE YMEHUs HAOI01aTh, CpPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpedyeT
KPUTHYHOCTH MBIIIICHUS, CTIOCOOHOCTH apryMEHTUPOBAaHHO 00OCHOBHIBATH CBOU JCHCTBHS U
BBIBOJIBI, (hopMysrpoBaTh yTBepkaeHUss. OCBOCHHE Kypca alreOphl 00eCIieunBacT pa3BUTHE
JIOTUYECKOTO MBIIIJICHHS O0YYAIOIINXCS: OHH UCTIONB3YIOT JeIyKTUBHBIC U WHAYKTUBHbBIE
paccyxienusi, 00001eHne U KOHKPETHU3aIuio, abcTparupoBanue u ananoruto. O0yuenue anredpe
MIpeIIoiaraeT 3HAUUTENbHBIN 00bEM CaMOCTOSTETHHON AESITEIHOCTH 00YYAIOIINXCS, TOATOMY
CaMOCTOSITENTFHOE PEIICHUE 3a/1a4 SBIISICTCS peai3alfell 1eITeTbHOCTHOTO TPUHITUITA 00y YeHHSI.

B ctpykType mporpaMmMsl yueOHOTO Kypca « Anredpay i1t OCHOBHOTO 00IIero o0pa3oBaHms
OCHOBHOC MCCTO 3aHUMAIOT COACPKATCIbHO-MCTOAUUCCKUC JINHUU: «Ywucna u BBIYUCICHUS),
«Anrebpandeckue BRIpKECHUS, « Y paBHCHUS U HEPABEHCTBAY, « DyHKInm». Kaxkaas u3 atux
COJZIEpPKATEIBLHO-METOANYECKUX JINHUN Pa3BUBACTCS HA IIPOTSIKEHUM TPEX JIET U3Y4YeHUs Kypca,
B3aMMOJICICTBYS C APYTUMU €T0 JIMHUAMU. B X07e n3yuenus yaeOHOro Kypca 00y4aronmmcst
MNPUXOAUTCS JIOTUUCCKH paCCYKAATh, UCIIOJIB30BATh TeOpeTI/IKO-MHO)KCCTBeHHLII\/JI SI3BIK. B cBsA3M €



3TUM B IPOTrpaMMy y4eOHOro Kypca «Anredpay» BKJIIOUEHBI HEKOTOPbIE OCHOBBI JIOTHKH,
IIPEJICTaBJICHHbIE BO BCEX OCHOBHBIX pa3/ieliax MaTeMaTHUYEeCKOTr0 00pa30oBaHUs U CIIOCOOCTBYIOIINE
OBJIA/ICHUIO 00YYarOIMMHKCS OCHOB YHUBEPCAIBHOTO MaTEMAaTHUECKOT 0 sA3blka. ColiepKaTeabHON U
CTPYKTYPHOI OCOOCHHOCTBIO yUeOHOTO Kypca «ANredpay sSBISETCS €ro MHTETPHUPOBAHHBIN
XapakxTep.

Conepxanue JTUHUU «YHrca U BBIYUCICHUS CIIYKUT OCHOBOM JIJIs TaJIbHEUIIIETO N3YyUYECHUS
MaTEMaTHKH, CTIOCOOCTBYET Pa3BUTHIO Y OOYUAIOIIMXCS JIOTHYECKOTO MBIIUICHUS, (DOPMUPOBAHHIO
YMEHHS MOJIb30BaThCs AITOPUTMAMH, & TAK)KE MPUOOPETSHUIO TIPAKTUICCKHUX HABBIKOB,
HEO0OXOIUMBIX JIJIsl TOBCETHEBHOM KM3HU. Pa3BUTHE IOHSTHS O YUCIIE HA YPOBHE OCHOBHOTO
o01ero o0pa3oBaHus CBSA3aHO C PAllMOHATBHBIMHA U UPPAIIMOHAIBHBIMU YHCIIaMH, (POpMUpPOBaAaHUEM
MPEACTABJICHUH O JEHCTBUTEIHLHOM YHCIIC. 3aBEPILIEHUE OCBOCHHUS YUCIOBOU TUHUU OTHECEHO K
cpenHeMy ob1eMy oO0pa3oBaHMIO.

CopepxaHue JByX alnredpandeckux JMHUN — «Aredpanyeckue BIpaKEeHUs» U «YpaBHEHUS U
HEpaBEHCTBa» — CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOIMXCS MATEMaTHUECKOTr0 anmnapara,
HEO0XOIMMOTO ISl PEUICHHUS 337a4 MaTEMAaTUKH, CMEXKHBIX MTPEIMETOB M MTPAKTHKO-
OpPMEHTUPOBAHHBIX 337a4. Ha ypoBHE 0OCHOBHOT0 00111er0 00pa3oBaHus yueOHBIH MaTepHal
IPyHIUPYETCS] BOKPYT PAllMOHAIBHBIX BhIpaXKeHUI. Anredpa JEMOHCTPUPYET 3HAUECHUE
MaTEMaTHKU KaK sA3bIKa JUIsl IOCTPOCHHS MATEMAaTHYECKUX MOJIEJIEH, OIIMCaHMs IIPOLIECCOB U
SBJICHUI peabHOTO MHpa. B 3amaun oOydeHus anredpe BXOAAT TaKKe JajbHEHIee pa3BUTHE
AJITOPUTMUYECKOTO MBIIIIEHUS, HEOOXOJUMOTr0, B YACTHOCTH, JUIl OCBOSHMSI Kypca HH(POPMATHUKHY,
Y OBJIaJICHNE HAaBBIKAMU JETYKTUBHBIX paccyxaeHuii. [IpeoOpa3oBanue cMiMBOIBHBIX GOpM
CIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHUs, CIIOCOOHOCTEH K MaTEMaTHUYECKOMY TBOPUYECTBY.

Copepxanne GQyHKIHOHATBEHO-TPAQUUECKOHN JIMHAN HAIENIEHO Ha MOJydYeHHEe 00yUJaroUMUCs
3HaHUM 0 PYHKIUAX KaK BaXKHEHUIIIEH MaTeMaTHueCKOW MOJIEIH JIJIsi OTTMCAHUs U UCCIICIOBaHUS
pa3HOO0pa3HBIX MPOIIECCOB U SIBJICHUI B MIPHpO/Ie U obmiecTBe. M3yueHne maTepuana
CIOCOOCTBYET Pa3BUTHUIO Y 00YUAIOIIUXCSl YMEHUS UCIIOJIB30BATh PA3INYHBIC BEIPA3UTEIbHBIC
CpEeICTBa sI3bIKa MATEMAaTUKH — CIIOBECHBIC, CAMBOJIMYECKHE, TpaduuecKkre, BHOCUT BKIIAJ B
(dhopMUpOBaHKE MPECTABICHUN O POJIM MAaTEMAaTHUKU B PA3BUTUU ITUBUITU3AINH U KYJIbTYPBHIL.

CornacHo yueOHOMY TUIaHy, B 7-9-X Kiaccax u3ydaeTcs yueOHbIH Kypc «Anredpay, KOTOPbIi
BKJIIOYAET CIEAYIOLINE OCHOBHBIE Pa3/eiibl CONEpKaHUs: «Hncna U BEIYUCICHUS,
«AnredpanuecKue BEIPAKECHUS», «Y paBHEHHS U HEPABEHCTBAY, «DYHKIIUN».

Ha uzydenue yueOHOro Kypca «Anredpa» orBoautcst 306 yacoB: B 7-M kiacce — 102 yaca (3 yaca B
Heqeno), B 8-M kiacce — 102 gaca (3 waca B Hezenio), B 9-m kitacce — 102 gaca (3 yaca B HeJemio0).

JIJs peanmu3anuy mporpaMMBbl HCITOJIB3YIOTCS YICOHUKH, JOMYIICHHBIC K HCITOIB30BAHHIO TIPH
pean3any UMEIOIUX TOCYIapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTeNbHBIX MPOTpaMM
Ha4yaJIbHOTO OOIIET0, OCHOBHOTO O0IIETO, CPEAHETO 00IIer0o 00pa30BaHuUsl OpTraHU3aIUsIMU,
OCYIIECTBISIONUMHU 00pa30BaTeIbHYIO IeATEIbHOCTD, MprukazoM Munnpocsemenus ot 21.09.2022
Ne 858:

e Anrebpa, 7 kiacc / MakapsrueB FO.H., Munaiok H.I'., HemkoB K.W. u np.; mox pexn.
TensikoBckoro C.A. AkuronepHoe o6miectBo «M3maarensctBo "[IpocBemenne»;

o Amnrebpa, 8 xiacc / MakapsrueB FO.H., Munaiok H.I'., HemkoB K.W. u np.; mox pexn.
TensikoBckoro C.A. AxknuonepHoe oomiecTBo «M3aarensctBo "IIpocBemenne»;



e Anrebpa, 9 kimacc / MakaperueB FO.H., Munaiok H.I'., Hemkos K.W. u ap.; mox pen.
Tensaxosckoro C.A. AO «M3aarenscTBo "lIpocsemienue»;
s <, >

DNeKTpOHHBIC 00Pa30BaTEIBHBIC PECYPCHI, TONMYIICHHBIC K UCIIOIb30BAHHIO TIPH peaTu3ariiu
HMMEIOIINX FOCYJapCTBEHHYIO aKKPEAUTALIMI0 00pa30BaTeIbHbIX MPOTPpaMM HA4aJIbHOTO OOIIETo,
OCHOBHOT'0 O0IIETO, CpeIHero oo1Iero oopazoBanus npukazom Munmnpocsemenns ot 02.08.2022
Ne 653:

e Anrebpa, 7 kimacc. PI'AOY JITIO «Akagemuss MunmnpocBemerus: Poccumny;

e Auredpa, 8 xnacc. PI'AOY AIIO «Axkanemuss Munnpocsemenus: Poccuny;

e Anredpa, 9 kimacc. PI'AOY JI1IO «Akagemuss Munmnpocpemierus Poccumny;

e DJIGKTPOHHBINA 00pa3oBaTeNbHBIN pecypc «Jlomamraue 3aganus. OCHOBHOE o01ee
oOpazoBanue. Anre6pa», 7-9 kmnaccel. AO «U3narensctBo "[IpocBemienue»;

o <.>

Conep:xxanue yueOHOro nmpeamMera

/-1 KJacce
Yuciia 1 BBIYUCJIEHUSA

JIpobu 0OBIKHOBEHHBIE U IECATUYHBIE, TIEPEX0] OT OJHOU (hOPMBI 3amucH IpoOelt K APYyToil.
IToustue paluoOHAJIBHOI'0 4YMcCiia, 3alluCh, CPABHCHUC, YIIOPAAOYNBAHHUEC PALITMOHAJIBHBIX YU CCII.
Apudmerndeckrie IeHCTBUS C pallMOHATBFHBIMU YKcIIaMu. Pelienue 3aa4y U3 peaabHOM MPaKTUKU
Ha YacTH, Ha POoOH.

CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeJIeM: ONpeieieHne, Ipeodpa3oBaHre BhIpaKEHH Ha OCHOBE
orpezieNeHus], 3anich 00abIINX yKces. [IponeHTsl, 3anuch NPoLEeHTOB B BUIE ApodU U Apodu B
BHJIE NTPOLICHTOB. Tpy OCHOBHBIE 33/1a4 Ha IIPOLIEHTHI, pELICHUE 3a1a4 U3 PEAIbHON ITPAKTUKHU.
[IpuMeHeHne IPU3HAKOB ACIUMOCTH, PA3JI0KEHNE HA MHOKUTEIIA HAaTyPAJIBHBIX YHCEIL.
PeasibHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U 00OpaTHas MPONOPIUOHAIBHOCTH.
AJiredOpanyeckue BbIPaKeHUs

IlepemeHHBIE, UNCITOBOE 3HAYEHUE BBIPAKEHHUS C IEPEMEHHOM. J[OITyCTUMBIE 3HAYEHUS
nepeMeHHbIX. [IpeicTaBienne 3aBUCUMOCTH MEXIy BEIMUMHAMU B BUJIE popMyibl. Beruucienus
o gopmynam. [IpeoGpasoBaHrie OyKBEHHBIX BbIPAXKEHU, TOKIECTBEHHO PaBHbBIE BHIPAXKEHUS,
npaBujIa Mpeodpa3oBaHusl CyMM U MTPOU3BEIACHUH, TPaBHiIa PACKPBITHS CKOOOK M MPUBEACHUS

MMOXOOHBIX ClIara€MbIX.

CBolicTBa CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.



OpnowieHsl 1 MHOrouwiIeHsl. CTeneHb MHOrowieHa. Cl0KeHHEe, BBIMUTAaHUE, YMHOKEHUE
MHOTouwiIeHOB. DOPMyJIbI COKPALIEHHOI'O YMHOKEHUS: KBaJpaT CyMMBI U KBaJApaT pa3HOCTH.
dopmyia pa3HOCTH KBaApaToB. PasnoxkeHre MHOTO4JIEHOB

Ha MHOXUTEIIH.

YPaBHeHI/Iﬂ N HEPABCHCTBA

VYpaBHeHHE, KOPEHb YPABHEHUS, [IPaBUiIa IPe0Opa30BaHUs ypaBHEHUS, PABHOCUIIBHOCTD
YPaBHEHUN.

JInHeliHOe ypaBHEHME C OJHOU IIEPEMEHHOM, YHCIIO KOPHEW JIMHEWHOIO YPABHEHUS, PEILICHHE
JUHENHBIX ypaBHeHUH. CocTaBlleHUE YpaBHEHUH 110 YCIOBUIO 3a7a4i. PeleHne TeKCTOBBIX 3a/1a4 C
IIOMOILBIO YPaBHEHU.

JluneliHOE ypaBHEHHUE C IBYMS IEPEMEHHBIMH U ero rpaduk. CucreMa IByX JIMHEHHBIX ypaBHEHUN
C IByMs IlepeMeHHbIMU. Perienue cuctem ypaBHeHUH criocoOoM moacTaHoBKU. [Ipumeps! perienus
TEKCTOBBIX 33J1a4 C [IOMOLIbIO CUCTEM YPABHEHUM.

DOyHKIUH

Koopaunara Touku Ha npsiMoii. YucioBble IPOMEKYTKHU. PaccTosiHue Mexxay AByMs TOUKaMU
KOOPJAMHATHOMN IIPSIMOA.

[TpsimoyronpHas cucrema koopauHat, ocu OX u Oy. Abcuucca u opauHATa TOYKK HA
KOOpAMHATHOM miiockocTu. [Ipumeps! rpadukoB, 3ajaHHbIX popMmyiaaMu. Utenue rpaduxos
peanbHbIX 3aBucuMocTeil. [lonstre pynkuuu. I'papuk pynkuuu. CoiictBa pyHkumii. JInnelinas

bynkuus, ee rpaduk. I'paduk dyskiwn y = |X|. I'padrueckoe perieHne TMHEHHBIX YpaBHEHHN 1
CUCTEM JIMHENHBIX YPABHEHUM.

8-H KJ1acc

Yuciia 1 BbIYUCICHUA

KBanpartuslit kopeHb u3 yncina. [lonstue 06 upparnroHaibHOM ncie. JlecaTuuHble TpuOInKeHHs
uppanroHanbHbIX yrcea. CBOMCTBa apu(METHUECKUX KBAIPATHBIX KOPHEH M UX PUMEHEHHUE K
peoOpa30BaHUIO YUCIOBBIX BBIPAXKEHHUM U BHIYMUCICHUSIM. [leficTBUTENbHBIE YHCTIA.

Crenens ¢ 1eabpIM [TOKa3aTesieM U ee cBoiicTBa. CTaHgapTHAs 3alluch YHCTa.

Auredpanyeckue BbIpasKeHHs

KBa,Z[paTHBIfI TPEXWICH, PA3JIOKCHUC KBAAPATHOI'O TPEXUJICHA HA MHOXKUTCIIA.

Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoit n1podu. CiioxkeHue, BEIYUTAHUE,
YMHOXXEHUE, JeNieHre anredpanyeckux Apooeil. ParonanbHblie BRIpaskeHHs U UX TpeoOpa3oBaHue.

YpaBHeHUs M HEPABEHCTBA



KBagparnoe ypaBHeHUEe, popMyiia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema Buera. Permenue
ypaBHEHHH, CBOJAIINXCS K TMHEHHBIM U KBaipaTHBIM. [IpocTeiimue n1poOHO-parioHanbHbIe
YpaBHEHHUS.

I'padmueckas nHTEpHIpeTalus ypaBHEHUH C IByMS IEPEMEHHBIMU U CUCTEM JIMHEHHBIX YPaBHEHUN
C AByMs iepeMeHHbIMU. [IpuMepsl perieHus: CUCTEM HEIMHEHHBIX YpaBHEHUH C IBYMsI
[IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 337129 alNreOpandecKuM Criocooom.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJIHOM NepeMeHHON. PaBHOCUIIBHOCTD
HEpaBeHCTB. JIMHEITHbIE HEPABEHCTBA C OJJHOM MepeMeHHO. CHUCTEMBbI JIMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM.

DOyHKIUH

ITonsarue Gpynkuuu. O6sacTh onpeaesaeHnss 1 MHOKECTBO 3HaueHuH GpyHKuuu. CriocoObl 3a1aHus
GbyHKIHHA.

I'padux ¢pynkumu. Urenue cBoiicTB pyHKIMU 10 ee rpaduky. [Ipumepst rpadukoB GyHKIUH,
OTPaKAIOIINX PEaTbHBIC TPOLIECCHI.

@OyHKIUY, ONUCHIBAIOLIUE IPSIMYIO U 0OpaTHYIO MPOMOPLUUOHANBHbIE 3aBUCUMOCTH, UX IPaUKH.
QOyHKIMU Y = X3, Yy = X3,y = VX, y = |X|. [pacdudeckoe pemieHre ypaBHEHHI 1 CHCTEM ypaBHEHHIA.

0-i1 kJacce

Yucaa 1 BLIYUCIECHUA

PanmonansHblie yncna, uppalMoHaIbHbIE YUCIa, KOHEUHbIE M OECKOHEUHBIE ICCSITHYHBIC APOOH.
MHO0XeCTBO AEHCTBUTEILHBIX YHCEN, AEHCTBUTENLHBIE YHCIa KaK OECKOHEYHBIE TECATUIHBIE
npobu. B3auMHO 0JTHO3HAYHOE COOTBETCTBUE MEK/Ty MHOKECTBOM JIEHCTBUTEIBHBIX YHUCET U
KOOPJAMHATHOU IIPSIMOA.

CpaBHEHHE IEWCTBUTEIBHBIX YUCEN, apuPMETHICCKUE JEHCTBUS C IEHCTBUTEILHBIMU YHCIIAMH.

PazMepbl 00bEKTOB OKPYXKAIOIIEr0 MUPA, ATUTEILHOCTh IPOLIECCOB B OKPYIKAIOIIEM MUPE.

[TpubmmkeHHOe 3HAUYCHNE BETMYUHBI, TOYHOCTH npuommkenns. OxpyriaeHue uncen. [Ipukuaka u
OILIEHKA PE3yJIbTAaTOB BBIUUCICHUM.

YpaBHeHHsI U HEPABEHCTBA
Jluneitnoe ypaBHeHue. Penienne ypaBHEeHUM, CBOIAIIMXCS K TUHEUHBIM.
KBanpatHoe ypaBHeHue. PellieHre ypaBHEHUM, CBOASIIMXCS K KBaJApaTHbIM. bukBagpaTHoe

ypaBHeHue. [Ipumeps! peleHns ypaBHEHHU TPETbEr U YETBEPTOU CTEIIEHEH Pa3IoKEHUEM Ha
MHOKHTEIH.



Pemenue npoOHO-paninoHaIbHBIX ypaBHEHUH. PerieHre TeKCTOBBIX 3a/1a4 anre0pandecKum
METOJIOM.

VYpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU | ero rpaduk. Pemenue cuctem AByX TUHEHHBIX YpaBHEHUH C
IBYMsI IEPEMEHHBIMU. PellleHne cucreM AByX ypaBHEHUH, OJHO U3 KOTOPBIX JINHEHHOE, a IPyroe —
BTOpO# cTeneHu. [ paduueckas MHTEpIIpETaUs CUCTEMBI YPaBHEHUI ¢ ABYMS IIEPEMEHHBIMU.
Perienue TekcTOBBIX 3a7au aNreOpandeckuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue muHeHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. Pelienre cucTeM JTUHEMHBIX HEPABEHCTB C
onqHoM nepemenHoi. KBagpaTHbie HepaBeHcTBa. [ paduueckas HHTEpIpeTanus HEpaBeHCTB U
CHCTEM HEPABEHCTB C JBYMs [IEPEMEHHBIMHU.

DYyHKIUH

KBagparnunas ¢pynkuus, ee rpadguk u cBoiictsa. [lapabosa, KoopaAWHATHI BEPIIMHBI TApa0OIIbI, OCh
CUMMETpPUHU ITapaboIbI.

I'padukn dysxmmii y = kx, y = kx + b, y = k/x, y = X3, y = VX, y = |X| 1 ux cBoiicTBa.
YucioBbIe MOCIET0BATEILHOCTH H MPOTPECCHH

[TonsiTHE YMCIOBOM MOCIIEIOBATEILHOCTH. 3aJaHUE TIOCIIEIOBATEIFHOCTH PEKYPPEHTHOM
¢bopmyIoit u popmMyItoii N-ro useHa.

Apudmernueckas U reoMmeTpudeckas nporpeccuu. @opmyssl N-ro wieHa apupMeTHIecKon u
Tr€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N-X YJIECHOB.

N300paxeHne 4ieHOB apuMETUUECKON U TeOMETPHUECKOIN MPOTrpecCcHii TOUKaMH Ha
KOOPJAMHATHOU TIJIOCKOCTH. JIMHEHHBIN 1 SKCITOHEHITUATBHBIN POCT. CII0KHBIE MPOIIEHTHI.

Ili1anupyemsble pe3yabTaThl 0CBOCHUS
NMporpaMmbl

JINYHOCTHBIE Pe3yJabTAThI

JInyHOCTHBIE pe3y/IbTaThl OCBOECHUS MPOrpaMMbl y4eOHOTO Kypca « Airedpay XapaKTepu3yroTcs:
1) naTpuoTHYecKOe BOCIINTAHHE:

e IIPOSBJICHUEM MHTEPECA K MPOLUIOMY U HACTOALIEMY POCCUNCKOM MAaTEMATHUKH,
LIEHHOCTHBIM OTHOIIIEHUEM K JIOCTHXKEHUSAM POCCUMCKUX MATEMAaTUKOB U POCCUUCKOMN
MaTeMaTH‘{QCKOﬁ MIKOJIBI, K UCIIOJIB30BaAHUIO 3TUX ,Z[OCTPI)KCHPIFI B I[pyFI/IX HayKax nu
MPUKIIAIHBIX chepax;



2) rpaxaaHCcKoe U YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

e TOTOBHOCTBIO K BHITIOJHEHHIO 00S3aHHOCTEH Ipa)kIaHWHA U peaiu3aliy ero mnpas,
NPECTaBICHUEM O MAaTEMaTHUECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3TIMUHBIX CTPYKTYP,
SBJICHUH, MPOLIETyp TPaXkKIaHCKOT0O o01IecTBa (HapuMep, BHIOOPHI, OTIPOCHI),
TOTOBHOCTBIO K 00CYKICHUIO STHYECKUX MPOOIeM, CBSI3aHHBIX C MPAKTHYECKUM
MPUMEHEHHUEM JOCTH>KEHHI HayKH, OCO3HAHUEM BaXKHOCTU MOPAJIbHO-3TUYECKUX
IIPUHLIUIIOB B AESATEIbHOCTU YUEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

e YCTaHOBKOW Ha aKTUBHOE Y4YaCTHE B PEILIECHUU IPAKTUYECKUX 3a/1a4 MATEMAaTUYECKON
HaNpaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEeMaTHYECKOTO 00pa30oBaHUs Ha
HPOTSKEHUM BCEH JKU3HU JUIsl yCIIEUTHOM NpodeccuoHaIbHON e TeIbHOCTH U
pa3BUTHEM HEOOXOAUMBIX YMEHHUH, OCO3HAHHBIM BRIOOPOM U IIOCTPOCHUEM
UH/IMBUYaIbHOM TPaeKTOpUU 00pa30BaHUs U )KU3HEHHBIX [JIAHOB C YYETOM JIMYHBIX
MHTEPECOB M 0OLIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIUTAHHE:

e CMOCOOHOCTHIO K IMOLMOHAIBHOMY U 3CTE€TUYECKOMY BOCIIPUSATUIO MATEMATHUECKUX
00BEKTOB, 3a/a4, PEIICHHM, PACCYK/ICHUM, YMEHUEM BUJIETh MaTEMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI 0 MO3HAHHUSA:

° OpI/IeHTaHI/Ieﬁ B ACATCIBHOCTH Ha COBPECMCHHYIO CUCTEMY HAYYHBIX Hpe)lCTaBHeHI/Iﬁ 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHUA YCJIIOBCKA, IPUPOIAbI 1 O6HI€CTB3, IIOHHMMaHHEM
MaTeMaTH4eCKOn HAyKH KakK C(i)epLI YeJIOBEUYECKOM ACATCIIbHOCTH, 3TAIIOB €€ PA3BUTUA U
SHAYUMOCTHU JIA pa3BUTHUA HUBUIIU3Al[UN, OBJIAICHUCM A3BIKOM MAaTCMATHUKH U
MaTeMaTH4eCKOn KyTI]':»TypOI\/'I KakK CpeACTBOM INO3HAHUA MHPA, OBJIAICHUEM HpOCTGﬁH.IHMPI
HaBBIKaMU I/ICCJIC)IOB&TCJIBCKOﬁ JACATCIIBHOCTH,

6) pusznueckoe BocnuTanue, GopMUPOBaAHHE KYJIbTYPbI 310POBbSI H IMOLMOHAJIBHOIO
0J1aronosy4us:

e TOTOBHOCTBIO IPUMEHATh MAaTEMAaTUUYECKNE 3HAHUS B UHTEPECax CBOETO 3/J0POBbS,
BEJICHUS 37I0pOBOT0 00pa3a KU3HU (310pOBOE MUTaHKUE, COATaHCUPOBAHHBIN PEKUM
3aHATUN U OTbIXA, peryysgpHas puznyeckasi akTUBHOCTb), CHOPMUPOBAHHOCTHIO HaBbIKa
pedexcun, Mpu3HaHUEM CBOETO IIpaBa Ha OMIMOKY U TaKOTO K€ MpaBa JAPYroro
YEIIOBEKA;

7) 3K0JI0ruYecKoe BOCIIUTAHME:

e OpHEHTalMEel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAaHUM /Ui pelIeHus 3a7a4y B 00JacTu
COXPAaHHOCTH OKpY>Kalollel cpeibl, INIaHUPOBAHUS MOCTYIKOB U OLIEHKH UX BO3MOXHBIX
MOCJIEACTBHM /ISl OKpY’KaloIIel cpeibl, 0CO3HAaHHEM TTT00AIEHOTO XapakTepa
9KOJIOTMYECKHUX MPOOJIeM U IMyTeil UX pelIeHHUs;



8) ajanTanus K U3MEHAKIIMMCS YCJIOBUAM COLUAIBHOM ¥ IPUPOJIHOM Cpebl:

e TOTOBHOCTBIO K JICHCTBHSIM B YCJIOBUSAX HEOIPEIEICHHOCTH, MOBBIILICHUEM YPOBHSI CBOCH
KOMIIETEHTHOCTH Y€pe3 NPAKTUUYECKYIO AE€ATEIbHOCTD, B TOM YHCIIE YMEHUS YUUTHCS Y
JIPYTHX JIIO/IeH, IpUoOpeTaTh B COBMECTHOMU JeSITeIbHOCTH HOBBIE 3HAHHUS, HABBIKH U
KOMIIETCHIIMH U3 OTbITA JPYTHX;

e HEOOXOAMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM uncie GOpMyIUpOBaTh HJIEH,
MOHATHS, TUIIOTE3bI 00 0OBEKTaX U SIBJICHUSIX, B TOM YHCIIE paHEe HEM3BECTHBIX,
0CO3HAaBaTh JeUIUTHI COOCTBEHHBIX 3HAHUIN U KOMIIETEHIUH, MJIAHUPOBATh CBOE
pa3BUTHE;

e CrOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIINIO, BOCIPUHUMATh CTPECCOBYIO
CHUTYAIIMIO KaK BBI30B, TPEOYIOLINI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS
U aelicTBUd, (OPMYyIUPOBATH U OLICHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

MeTaHpeI[MeTHI)Ie PE3yabTaTbl

ITo3HaBaTe/1bHBbIE yHHBepCcAIbHbIE Y4eOHbIe AelicTBHSA

Ba3oBble Jlornuyeckue aeiicTBUA:

BBISIBJISITh U XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKN MATEMAaTUYECKIX OOBEKTOB,

HOHATHUH, OTHOIIEHUH MEXy HOHATUAMHU, (POPMYIUPOBATH ONPEAEICHUS OHATHH,
YCTaHABIIMBATh CYIECTBEHHBIN MPU3HAK KJIACCU(PHUKALIMU, OCHOBaHMS JUIsl 00001IEeHNs 1
CpaBHEHUs, KPUTEPUU IIPOBOJIUMOIO aHAIU3A;

e BOCIPUHUMATh, (POPMYIHPOBATH U MPEOOPA30OBBIBATE CYKICHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE,

e BBIABJIATH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOpEUUs B (aKTax,
JTAaHHBIX, HAOJIIOJICHUSX U YTBEPXKICHUSX, ITpeJylaraTb KpUTEPHH IS BBIABICHUS
3aKOHOMEPHOCTEH U TPOTUBOPEUUIL;

e JICJIaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IE€AYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIYEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

e pa3bupaTh JOKa3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUHN (TIPsIMbIE U OT IPOTUBHOTO),
IIPOBOAMTH CAMOCTOSITEIIBHO HECJIOKHBIE JI0KA3aTeIbCTBA MaTEMaTHUYECKHUX (PaKTOB,
BBICTPANBAaTh ApI'yMEHTAIUIO, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBHIBATh
CcOOCTBEHHBIE PacCyXkICHUS;

e BBIOMpaATh cr0co0 perieHus yueOHo! 3a7auu (CpaBHUBATh HECKOJIBKO BApUAHTOB

pelieHus, BEIOUpaTh Hanbosee MOAXOASIIIUN C YIETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX

KpUTEPUEB).

Ba3oBble ncciienoBatejhLCcKue 1eHCTBUA:

e HCMOJB30BaTh BOMPOCHI KAK UCCIIEIOBATENLCKUI HHCTPYMEHT MMO3HAHUS, POPMYITUPOBATH
BONPOCHI, GUKCUPYIOIIKE TPOTHBOPEUHE, TPOOIIEMY, CAMOCTOSTEIHHO YCTaHABINBATh
HUCKOMOE U JJaHHOE, POPMHUPOBATH TUITOTE3Y, apTyMEHTHPOBATH CBOIO MO3UIUIO, MHCHHCE,

o HpOBOI[I/ITb I10 CAaMOCTOATCIIBHO COCTaBHeHHOMy HHaHy HGCJ'IO)KHBII\/'I BKCHCpI/IMeHT,
HEOOJIBIIIOE MCCIICIOBAHUE TT0 YCTAHOBIICHUIO OCOOCHHOCTEH MaTeMaTUIeCKOro O0BEKTA,
3aBUCHUMOCTEN 00BEKTOB MEXIy COOOIA;



e CaMOCTOSATEILHO (HOPMYITHPOBATH OOOOIICHHS U BBIBOJIBI ITO PE3yJIbTaTaM IIPOBEICHHOTO
HAOIIOICHUS, KCCIIEIOBAHUS, OLICHUBATH JJOCTOBEPHOCTH MOJTYUYSHHBIX PE3YJIbTATOB,
BBIBOJIOB M 000OOILEHNIH;

e TIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIIBUTATH MPEATIOTOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nundopmaumeii:

e BBIABJIATH HEJOCTATOYHOCTh M N30BITOYHOCTH MH(OPMAIINH, JAHHBIX, HEOOXOAUMBIX JIJIs
peLIeHus 3a/1a4u;

e BBIOMpATh, AHATU3UPOBATH, CHCTEMATU3UPOBATH M HHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUIOB U ()OPM IPEICTABICHNUS;

e BBIOMpaTh (hOpMy MpeacTaBICHHUS HH(POPMAIIMY U WIUTIOCTPUPOBATH PeIIaeMble 3a/1a4H
CXEMaMH, JharpaMMaMH, HHOH rpaMKoil 1 X KOMOWHAIHUSAMH;

e OIICHMBATH HAJEKHOCTh MHPOPMAIIUH 110 KPUTEPHUSIM, MTPEIIOKEHHBIM YUUTEIEM WIIH
c(OpPMYITHPOBAHHBIM CaMOCTOSITEIIBHO.

KoMMyHHKaTHBHBIE YHUBepCAJIbHbIC Y4eOHbIE 1efiCTBUS:

e BOCIPUHUMATH U (POPMYIHPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSMU U LEISIMU
0OmIeHMS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOUKY 3PEHHUS B YCTHBIX U
MUCHhMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHHUS 10 X0y PEIICHU 3a/1a4l, KOMMEHTHPOBATh
MOJIYYCHHBIN pe3yJIbTaT;

e B X0j/€ 00CYXJIeHUs 3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYkK1aeMOU TeMbI, TPOOIEMBI,
peniaemMoit 3a71aun, BpICKa3bIBaTh UJIEH, HAIIEJICHHBIC HA TTIOMCK PEIICHHS, COTTOCTABISATh
CBOM CYKJICHUS C CYXJACHUSIMH IPYTHX YYACTHUKOB JIManora, OOHapy>KMBaTh Pa3inyue u
CXO/JICTBO TIO3UIIUM, B KOPPEKTHOM (hopme GOopMyITHpOBaTh PA3HOTIACHS, CBOU
BO3PaKEHUS;

e TIPEJACTABIIATH PE3YyJbTAThI PEUICHUS 3a/1auH, YIKCIIEPUMEHTA, UCCIICIOBAHUSI, IPOEKTA,
CaMOCTOSITENILHO BBIOUPATh (DOPMAT BHICTYIUICHHSI C YUETOM 3aJ1ad MPE3CHTAIIUU U
0COOEHHOCTEHN ayAUTOPHH;

e TIOHHMMATh M MCIIOJIB30BATh MIPEUMYIIECTBA KOMAaHIHOW U MHAUBHUIyalIbHON paboThI IpH
pelIeHnH y9eOHBIX MAaTEeMaTHICCKUX 33]1aY;

e TPUHUMATH IIE]Ib COBMECTHOH JE€ATEIbHOCTH, INIAHUPOBATH OPTaHU3AIHIO0 COBMECTHOM
paboThI, pactipeAessiTh BUIALI pa0d0T, JOTOBAPUBATHCS, 00CYKIATh IPOIIECC U PE3YIbTAT
paboThl, 00001IaTh MHEHHUS HECKOJIBKUX JIFOJICH;

e y4YacTBOBATh B TPYNMNOBBIX (hopmax paboOThI (00CYKIeHUsI, 0OMEH MHEHUSMU, MO3TOBbIE
HITYPMBI U JIp.), BBIMOJHATH CBOIO YacTh PabOThl U KOOPAUHUPOBATH CBOM JICHCTBUS C
JIPYTHUMH YICHaMU KOMaH/Ibl, OIEHUBATh KAY€CTBO CBOETO BKJIAJa B OOMIHIA MPOTYKT MO
KpUTEpUSIM, CHOPMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUA
Camoopranmszauus:
e CaMOCTOATEIBHO COCTABIATH IJIaH, AJITOPUTM PEIICHUs 331a4K (WIN ero 4acTh),
BBIOMPATH CIIOCO0O PEIICHUS C YUETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX

BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUM C Yy4ETOM
HOBOI MH(pOPMAITHH.



CaMOKOHTPOJIb, SMOUMOHAJIbHbII HHTE/JIEKT:

e BJAJCTh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOIECCa M Pe3yJIbTaTa PEIICHHS
MaTeMaTHYeCKOM 3a/a4uH;

e MPEIBUAECTH TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTbh MPH PELICHUH 3a/1a4l, BHOCUTh
KOPPEKTUBHI B ICATEILHOCTh HA OCHOBE HOBBIX 00CTOSITENILCTB, HAICHHBIX OMUOOK,
BBISBJICHHBIX TPYJHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3yJibTaTa JIEATeIbHOCTH TOCTABICHHOM LIETTU U YCIOBUSIM,

OOBSICHATH IPUYHHBI JOCTHKEHUS MM HEAOCTIKCHHS [IEJIN, HAXOUTh OIIHOKY, 1aBaTh
OIICHKY MTPHOOPETEHHOMY OIIBITY.

IIpeanMeTHBIE pe3yabTAThI

- KJace
K koHIty 00yueHus B 7-M KJiacce 00y4aroUIuiics MOTYYUT CIEAYIOUINE IPEAMETHbIE PE3yIbTaThI.
Yucjaa ¥ BBIYUCJIEHUA

BrImonHATh, codeTasi yCTHbIE U TUCbMEHHBIE PUEMBI, apu(MeTHIECKUe IEHCTBHS C
palMOHaIbHBIMU YHCIIAMU.

HaxonuTh 3Hau€HMs YUCIOBBIX BBIPQXKEHUH, TPUMEHATh pa3HO0Opa3HbIe CIIOCOOBI M TPHEMBI
BBIUMCIICHUS 3HAUEHUN APOOHBIX BBIPAXKEHHM, COIEpKaALUX OOBIKHOBEHHBIE U IECATUYHbBIE IPOOH.

[lepexoauTth OT OJJHOM (POPMBI 3aIMCH YUCEIT K APYToi (IPeoOpa3oBbIBATh NECATHUHYIO IpOOb B
O6I)IKHOBCHHYIO, 06I)IKHOBCHHYIO B JCCATHUYHYIO, B YaCTHOCTHU B 6CCKOH€'~IHy}0 JACCATUYHYIO
IpoOBb).

CpaBHHBATH ¥ YIIOPSIOYMUBATh PAIlMOHATLHBIC YUCIIA.

OKpyrasTh yucha.

BBINOTHATE NPUKNIKY M OLIEHKY pe3YyJIbTaTa BEIYMCICHUN, OLIEHKY 3HAYEHNUN YUCIIOBBIX
BBIPAKCHUI. BBINOIHATE NENCTBUS CO CTENIEHSIMU C HATyPAJIBbHBIMU [TOKA3aTEIISIMU.

HpI/IMCHSITL MMPU3HAKH ACIIUMOCTH, PA3JIOKCHUC HA MHOKHUTCIIN HATYpPaJIbHbIX YHUCCIIL.

Pemiate MPAKTUKO-OPUCHTHPOBAHHBIC 3aJa4H, CBA3AHHBIC C OTHOIICHNUECM BCINYHNH,
MMPONMOPHUOHATIBHOCTBIO BEJIMYHH, IPOUCHTAMU, UHTCPIPETUPOBATE PE3YJIbTAThI PCIICHUA 3aaa4 C
YUCeTOM OFpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBaMU paccMaTpuBaACMBIX 00BEKTOB.

AJiredOpanyeckue BbIPaKeHUs

Hcnonp30Bath anredpandeckyro TEPMHUHOJIOTHIO U CHMBOJIMKY, IPUMEHATH €€ B ITpoIiecce
OCBOCHHUS y4yeOHOro MaTepuaia.

HaXO,Z[I/ITI: 3Ha4YCHUA 6yKBeHHBIX BI:Ipa)KeHI/Iﬁ IMpU 3aJaHHBIX 3HAYCHUAX IICPCMCHHBLIX.



BrInoHATE IpeoOpa3oBaHMs IEIOr0 BRIPAKCHUS] B MHOTOWICH ITPUBEICHUEM T0100HBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BrInonaHsaTes yMHOXKEHHE OHOUYIEHA HA MHOTOYIEH U MHOTOWICHA Ha MHOTOUJICH, IPUMEHSITh
(dbopMyIIbI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyIIeCTBIATh Pa3jI0KEHNE MHOTOWICHOB HA MHOXKHTEIIH C TIOMOIIBIO BEIHECEHUS 32 CKOOKHU
00IIero MHOXKHTEJIS, TPYIITUPOBKY ClIaraéMbIX, TPUMEHEHUS (POPMYIT COKPAILIEHHOTO YMHOKEHUSI.

ITpumMensaTH Ipeodpa3zoBaHKs MHOIOWIEHOB ISl PEIIEHUS Pa3IMUHBIX 3a/1a4 U3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEaJIbHON IIPAKTUKH.

Hcnonb30Bath CBOMCTBA CTENEHEH ¢ HATYpaTbHBIMU TIOKA3aTEIISIMU JTSI TPEOOpa30BaAHUS
BBIPAYKECHHUIA.

YPaBHeHI/Iﬂ N HEPABCHCTBA

Pemrate nuHelHbIE ypaBHEHHUS C OAHOW IIEPEMEHHOM, IPUMEHSS IIpaBUIa Iepexo1a OT UCXOJHOTO
YPaBHEHUs K paBHOCUILHOMY eMy. IIpoBepsiTh, ABIIAE€TCS 1M YUCIIO KOPHEM YPaBHEHHUS.

[TpumensTh rpaduueckue METOIbI P PEIICHUN TUHEWHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupath npuMepsl Nap Yucel, IBISIOUIMXCS PEILIEHUEM JINHEHHOTO YPAaBHEHHUS C ABYMSI
[IEPEMEHHBIMU.

CTpouTh B KOOPAWHATHOM MJIOCKOCTU TpapUK JUHEHHOTO ypPaBHEHUS C ABYMS MIEPEMEHHBIMU,
M0JIb3YACh I'paUKOM, IPUBOAUTH IPUMEPHI PELICHNUS YPABHEHHUS.

Pematsb cucrteMbl IBYX JTMHEWHBIX YpPaBHEHUH C IByMSI IEPEMEHHBIMU, B TOM YHCJIE€ TpadUIECKH.

CocTaBnsaTh 1 pemaTtb JIMHENHOE YpaBHCHHUEC UK CUCTCMY JIMHEMHBIX ypaBHeHPIfI 110 YCJIOBHIO
3aaa4yu, UHTCPIPETUPOBATE B COOTBECTCTBHUU C KOHTCKCTOM 3aJja4n HOJ'Iy‘-I@HHBIﬁ pe3yibTart.

DOyHKIUH

N300paxaTh Ha KOOPIAUHATHON MPSIMOM TOYKH, COOTBETCTBYIOILIUE 33JaHHBIM KOOPIMHATAM, JTy4H,
OTpPE3KH, HHTEPBAJIbI, 3aIIMCHIBATH YNCIIOBBIE POMEXKYTKH Ha aIreOpandecKoM s3bIKe.

OTmevaTh B KOOPIWHATHOH MJIOCKOCTH TOYKH I10 33JaHHBIM KOOPJIMHATAM, CTPOHUTH TpaduKu
TUHEeWHBIX QyHKIui. CTpouTs rpaduk GyHKIMH Y = |X|.

OnuceiBaTh ¢ TOMOIIBIO (PYHKIIHMI U3BECTHBIE 3aBUCUMOCTH MKy BEIMYMHAME: CKOPOCTb, BpeMs,
paccTosiHue, 1leHa, KOJIMYECTBO, CTOUMOCTD, TPOU3BOAUTEIHHOCTD, BpeMsi, 00beM paOOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpadudeckuii cocod MpeacTaBIeHUs U aHAIM3a UHPOPMAaLIUH, U3BIEKATh U
MHTEPIIPETUPOBATH HH(POPMAIIHIO U3 TPA(QUKOB peaTbHBIX MTPOIECCOB M 3aBUCHMOCTEHA.



8-i1 ki1ace

K konIty o0yuenus B 8-M Kjacce 00y4JarOIIHIACS TOTYYHT CISAYIOIINE MPEIMETHBIC pe3yJIbTaThI.
Yucia ¥ BHIYUCICHUSA

Hcnonb30BaTh HaYaIbHBIC IPEICTABICHHS O MHOXKECTBE JICHCTBUTEIBHBIX YUCEI JJIsSI CPABHCHHUSI,
OKPYTJICHUS ¥ BBIYUCICHUN, N300pakaTh ICHCTBUTEIIbHBIC YKMCIIa TOYKAMU Ha KOOPIUHATHOU
IIPSAIMOM.

[TpuMeHsITh MOHSATHE ApUPMETHIECKOTO KBAIPATHOT'O KOPHSI, HAXOUTh KBAAPATHBIC KOPHH,
HCIIONB3YS TTPH HEOOXOIMMOCTH KaJIbKYJISITOP, BBITIOJHATH MPE0Opa30BaHUs BEIPAKCHUM,

CoJIepKaIlMX KBaJAPaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30Bath 3amucu OOJIBIIMX M MAJIBIX YHCEN ¢ MTOMOIIBIO ACCATHYHBIX Ipo0eH U cTerneHei
yucna 10.

Auredpanyeckue BbIpasKeHUs

HpI/IMeHﬂTL HNOHATHUEC CTCIICHU C LI CJIBIM I10Ka3aTCJICM, BBIIIOJIHATD Hpeo6pa3013aHI/m BI)Ipa)KeHI/If/'I,
COACPIKAIUX CTCIICHHU C LICJIBIM ITOKA3aTCJIICM.

BremmonssaTh TOXACCTBCHHBIC HpCO6p330BaHI/I$I palrOoHaJIbHbIX BI)Ipa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI
,Z[GI\/’ICTBI/II\/’I Haa MHOT'OYJICHAMHU U aJ'IFe6paI/ILIeCKI/IMI/I )IpO6$IMI/I.

PacknanwiBaTh KBa,Z[paTHBIﬁ TPEXWICH Ha MHOKUTCIIN.

HpI/IMCHSITL Hp606pa3OBaHI/I$I BBIpa)KeHI/Iﬁ JJI PEHICHUA Pa3JIMYHBIX 3a1a4 U3 MATCMATUKH,
CMCKHBIX MMPEIAMETOB, U3 pCaJIIaHOfI IIPAaKTHUKH.

YpaBHeHN U HEPABEHCTBA

Pemarsn J'II/IHCI\/'IHLIC, KBaAPATHBIC YPABHCHUA U PAlMOHAJIBHBIC YPABHCHUS, CBOAAIIIHUECS K HUM,
CHUCTCMBI ABYX ypaBHeHI/II\/’I C ABYMs IIEPEMCHHBIMU.

[IpoBOoNTE MpOCTENIINE UCCIEIOBAHUS YPABHEHUN U CUCTEM YPABHEHMH, B TOM YHUCIIE C
IPUMEHEHHEM TpapUuecKuX MpeCcTaBIeHU (YCTaHaBIMBATh, UIMEET JIU YPAaBHEHUE UM CUCTEMa
YpaBHEHUH pelleHusl, €ClIi UMEET, TO CKOJIBbKO, U TIp.).

HepeXO,Z[I/ITB OT CIIOBECHOM (I)OpMy.TII/IpOBKI/I 3a1a44 K €€ aﬂrerquCCKOﬁ MOACIHN C TIOMOIIBIO
COCTAaBJICHHA YPaBHCHUS U CUCTCMbI ypaBHeHI/II\/’I, HHTEPIPETUPOBATE B COOTBETCTBUU C
KOHTCKCTOM 3aJa4u HOJIy‘-ICHHLIﬁ pe3yiibTar.

[IpuMeHATH CBOMCTBA YUCIOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLIEHKU, PEIIATh JINHEUHbIE
HEPaBEHCTBA C OJHOM MEPEMEHHON U UX CHCTEMBI, JaBaTh TpaMueCcKyr0 WILTIOCTPAIIHIO

MHOXKECTBa pemeHHﬁ HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB.

DOYyHKIUH



[ToHMMAaTh ¥ UCTIONTB30BaTh (PYHKIIMOHAIBHBIC TOHSATHUS U S3bIK (TEPMUHBI, CAMBOJINYCCKHE
0003HAYEHHUS ), ONIPEACTATH 3HAUCHNE (DYHKITUH 110 3HAYCHHUIO apTyMEHTA, ONPEIEISITh CBOHCTBA
(GbyHKIMH 110 ee TpaduKy.

Ctpouts rpaduky seMeHTapHbIX GyHKIui Bruga: Y = K/X, Yy = X2,y = x5, y = X, y = Vx.
OnuceiBaTh CBOMCTBA YUCIOBOH (PYHKIIMH IO €€ TpaduKy.

9-ii kaacc

K konIty 00yueHus B 9-M Kjacce 00y4JarOIIHICs TOTYYHT CISAYIOIINE MPEIMETHBIC pe3yJIbTaThI.
Yucyia 1 BLIYUCTICHUS

CpaBHHBATh U YNOPSA0YMBATH PAlUOHATBHBIC U UPPAITUOHAIIBHBIC YHCIIA.

BremmonssaTh apI/I(i)MeTI/I‘-ICCKI/Ie I[GflCTBI/I?[ C palMOHaJIbHBIMHU YHCJIaMH, COYCTAad YCTHBIC U
IMACbMCHHBIC IIPUCMbI, BBIIIOJIHATH BBIYUCIICHUA C HPpAllMOHAJIbHBIMH YHCIIAMU.

HaxonuTs 3Ha4€HUs CTENEHEN ¢ LEJIBIMU I0KA3aTEeIIMU U KOPHEH, BBIYUCIIATD 3HAYEHUS YU CIOBBIX
BBIPA)KCHU.

OprrJ’IHTB JEUCTBUTCIIbHbBIC YHnCiia, BBINIOJHATE IIPUKUAKY PE3yJIbTaTa BbI‘lHCJ'IGHPIfI, OLICHKY
YHCJIOBBIX Bblpa)l(eHI/Iﬁ.

YPaBHeHI’Iﬂ H HEPABCHCTBA

Pemrate nuHelHbIE M KBapaTHBIC YPABHEHUS, YPABHEHM S, CBOIAIINAECS K HUM, IIPOCTEHIINE
IpoOHO-pallMOHAIbHBIE YPaBHEHHUS.

Pemate cucTteMsl IByX JTMHENHBIX YPABHEHUH C IBYMsI [IEPEMEHHBIMU U CHUCTEMBI IByX YPaBHEHUH,
B KOTOPBIX OJTHO YPABHEHUE HE SBIISACTCS JIMHEHHBIM.

Pemiate TeKCTOBEIE 3agaqdu anre6pa1/1quKI/IM CII0Cco00M ¢ MMOMOIIBIO COCTABJICHUA YPAaBHCHUSA UJIA
CHUCTCMBI ABYX ypaBHeHI/Iﬁ C IBYMs IICPEMCHHBIMU.

[IpoBOoNTE MpOCTENIINE UCCIEIOBAHUS YPABHEHUN U CUCTEM YPABHEHMH, B TOM YHUCIIE C
pPUMEHEHHEM TpapuuecKuX NpeCcTaBIeHNi (yCTaHaBIMBATh, UMEET JIM YpaBHEHUE WM CUCTEMA

YpaBHEHUH pelleHusl, €ClIi UMEET, TO CKOJIBbKO, U TIp.).

Pemrate uHeiHbIe HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paXxaTh PelIeHNEe HEPAaBEeHCTB Ha
YHUCJIOBOM MPSIMOM, 3aITMCHIBATh PEIICHHUE C TOMOIIBI CUMBOJIOB.

PemraTtes cucTeMbl THHEHHBIX HEPABCHCTB, CUCTCMbI HCPABCHCTB, BKIIIOYAIOIHNE KBAIPaTHOC
HCEPaBCHCTBO, I/I306pa)KaTB peIICHUC CUCTEMbI HCPABCHCTB HA YHUCIOBOM HpHMOﬁ, 3aIlliuChIBAaTh
PEIICHUE C TIOMOIIIBIO CHUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPH PEIICHUH Pa3IMYHBIX 3a7ad.

DOYyHKIUH



Pacrnio3HaBath QyHKIIMH U3YYEHHBIX BHIOB. [I0Ka3pIBaTh CXEMATHYECKH PACITONIOKEHHE Ha
KOOPJAMHATHOM MI0cKoCTH TpadukoB GyHkiwmii Buga: Yy = kX, y =kx + b,y =k/x,y =ax?+ bx + ¢,y
=X y= VX, y = |X|. B 3aBucuMocTH 0T 3Ha4YeHU# KO3((UIIHEHTOB, ONMCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth 1 H300pakaTh CXEMAaTUYECKH IPpaUKH KBAAPATUIHBIX (QYHKIMH, OIIMCHIBATh CBOWCTBA
KBaJPaTUYHBIX QYHKLIUH 110 UX rpadukam.

Pacrio3HaBath KBapaTHUHYIO QYHKIHIO IO (GOPMYJIe, IPUBOJUTH IIPUMEPHI KBaJPATHYHBIX
(GyHKUMH U3 pealbHOM KHU3HH, (PU3UKU, TEOMETPUH.

YucnoBblie NOCTE10BATEIBLHOCTH H NPOrPeccum
Pacrnio3naBath apupmMeTHIecKyIo 1 TE€OMETPUIECKYIO IIPOTPECCUH MIPH Pa3sHBIX Crloco0ax 3aJaHus.

BbINONHATE BBIYMCICHUS C MCIIOJIb30BaHUEM (OpMYII N-To wieHa apudMeTHdecKoi u
r€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N-X YJICHOB.

I/I306pa>1<aTb YJICHBI ITOCJICA0BATCIIbPHOCTH TOUYKaMH Ha KOOpZIHHaTHOﬁ IIJIOCKOCTH.

Pemate 3amaun, CBA3aHHBIE C YUCIOBBIMHU MOCJIEI0BATEILHOCTSMU, B TOM YHCIIC 3a/1a4U U3
pealbHOM JKU3HHU (C UCTIOIB30BAaHUEM KAJIBKYJISATOPA, HIU(PPOBBIX TEXHOIOTHUH).

TemaTnueckoe MIAHNPOBAHME

/- KJIacC
Hanmenosauue | KOTHYECTBO 4acoB
Neo DJIeKTpOHHbIe (LM (ppoBbIE)
n/n Pa3ACa0B M TEM Beero KonTpoabnbie | [IpakTnieckne o0pa3oBaTe/ibHbIE PeCYPChI
nporpamMmel padoThI padoThbI
Yucna u
S — bubmuorexa ®I'C «Mos
1 Pa I/IOHaJ'II)HI.)Ie 25 1 mkoja» — lesson.academy-
H content.myschool.edu.ru/02.2/07
qrcna
AJIreGDaIecKe Anrebpa, 7 kimace. DI'AOY
2 - a)er st 27 1 JIIO «Axanemus
p Munnpocsenienust Poccun»
DIIEKTPOHHBII
o0Opa3oBaTeNbHbII pecypc
3 VYpaBHeHus u 20 1 «Jlomamaue 3ananusi. OCHOBHOE
HEPABEHCTBA oOmiee oOpazoBanue. Anredpay,
7-9 ximaccel. AO «M30arenscTBO
"[Ipocsenienue"»
4 | KoopauHatel u 24 1 <.>




rpaduku.

DyHKIMH
5 [ToBTOpEHME N 6 1 <. >
00o0mieHne
OBIIEE
KOJIMYECTBO
YACOB 10 102 > 0
[TPOI'PAMME
8-1 KJ1ace
Haunmenopanne | KOTHYECTBO YacoB
Ne A31C10B H TeM DJIeKTpPOHHbIe (LM (pPOBbIE)
n/n | P2 Beero Kountposibubie | [IpakTHYecKHe | gGpazoparebHbIe pecypehl
HporpamMmbal padoThI padoThI
Huera i Bumiorexa GIHC «MOS]
1 E’;:HCZTGES’;‘ 15 mkosa» — lesson.academy-
AP content.myschool.edu.ru/02.2/08
KOPHH
Hucna u
BBIYUCIICHHS. Anrebpa, 8 kimace. DI'AOY
2 | Crenens ¢ 7 JITIO «Axamemust
EeIBIM Munnpocsenienust Poccum»
rokaszaresem
ONEKTPOHHBIN
AnreOpandeckue o0pasoBaTenbHbBINA pecypc
BBIPKEHUSI. «/lomamnue 3ananus. OCHOBHOE
3 . ) 1
Ksagpartusrit obmee oOpazoBanue. Anredpay,
TPEXUICH 7-9 xnaccel. AO «M3aarenbeTBo
"IIpocsemienue"»
Anrebpanyeckue
4 |BPIPAKEHHS. 15 1 < >
Anrebpanyeckas
1poOb
YpaBHeHus u
5 |HepaBeHcTBa. 15 1 < >
KBagpartusie
ypaBHEHUs
YpaBHeHus U
6 |HepaBeHCTBa. 13 <..>
Cucremsl




YpaBHEHUI
YpaBHeHus u
7 |HepaBeHCTBA. 12 1 >
HepasencrBa
DyHKIUN.
8 | OcHoBHBIC 5 o>
TTOHSITHS
OyHKIUN.
9 | YwucnoBbie 9 >
byHKIIUN
10 [ToBTOpEeHue 6 1 S5
000011EHNE
OBIIEE
KOJIMYECTBO
YACOB IIO 102 S 0
[TPOT'PAMME
9-i1 KJ1acc
Ne | Hammenopamme KoanuectBo yacos
/ DJIeKTpPOHHbIe (LM(ppOBbIE)
/| pa3neios u TEM Beer | Kontpoubnbt | TIpakTHYeCKH | ggpaszoBaTeibHbIe pecypebl
| MPOrpaMmel 0 e padoTnI e padoTnI
Yucna u bubnnoreka ®I'NC «Mos
| |BrUMCICHMS. 9 nikoja» — lesson.academy-
JlelicTBUTETbHBIC content.myschool.edu.ru/02.2/
quclia 09
z’sa;BHeeHHCIif;:I Anrebpa, 9 kiacc. PTTAOY
2 v paBHeHI/IH c OIHOI 14 1 JI1O «Axanemus
P N A Munnpocsenienust Poccum»
MepEMEHHOMN
OIEKTPOHHBIN
VpaBHCHIS I 00pa3oBaTeNnbHBIN pecypc
" 5 ABCHCTEAL «JlomarrHue 3a1aHusl.
3 Cnpc oMbl ’ 14 1 OcHoBHOE 00111ee
ABHEH oOpa3oBanue. Anreopa», 7-9
yp kiaccbl. AO «M3naTenbeTBO
"IIpocBemieHue"»
VYpaBHeHus u
4 | HepaBeHCTBa. 16 1 <..>
HepaBencrtpa
5 | dyHKIIMU 16 1 <.>




YucnoBble

6 |mocmemoBarensHOCT | 15
u
IToBTOpEHME,

7 0000111eHHE, 18
CUCTEMATH3ALUS
3HAaHUU

OBIIEE

KOJIMYECTBO 102

YACOB I10

I[TPOTPAMME







