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IHosicHUTEABbHAA 3aAIIMCKA

Pabouas nmporpamma yuebHOTo Kypca «Anredpa» Ha ypoBEHb OCHOBHOTO OOIIETO
oOpazoBanus s ooyuaromuxcs /—9-x kimaccoB MbOY r. Bnagumupa «Cpennsist
obmeoOpaszoBarenpHas mkoia Ne 13 umenn ['epost CoBerckoro Corosza 1. /1.ITorogunay
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSMHU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii
denepanuny;

o mnpuka3za Munnpocsemerus ot 31.05.2021 Ne 287 «O06 yTBepxxaeHun
(benepaabHOro rocy1apCTBEHHOr0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO
00111ero 00pa3zoBaHUY;

o mpukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O06 yTBepxkacHuu heaeparbHON
00pa3oBaTeNbHON MPOrpaMMbI OCHOBHOTO 001IeT0 00pa3oBaHus;

o mnpukaza Munmnpocsemienus ot 22.03.2021 Ne 115 «O6 ytBepxkaenuu [lopsaka
OpraHu3alliK U OCYIIECTBICHHS 00pa30BaTEIBHON NEATETLHOCTH 110 OCHOBHBIM
00111e00pa30BaTeIbHBIM ITPOrpaMMaM — 00pa30BaTeIbHBIM IPOrpaMMam
Ha4aJIbHOTO OOIIIEr0, OCHOBHOT'O OOIIETO M CPEHEro 00111ero 00pa3oBaHusy;

e CII 2.4.3648-20 «CaHUTapHO-3MTHIEMHOJOTHYECKHE TPEOOBAHUS K OPTaHU3AIUSIM
BOCTIMTAHUS U O0YYEHUS, OTJbIXA M O3JOPOBJICHUS JCTCH U MOJIOJICIKIY,
YTBEPKACHHBIX IOCTAHOBJICHHEM TIJIABHOTO caHUTapHOTro Bpaya oT 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «I'urnennueckre HOpMaTUBBI U TPEOOBaHUS K 00ECIICUECHHUIO
Oe3omacHOCTH U (WK) OE3BPEIHOCTH IS YelIOBEKa (hPaKTOPOB CPEIbl OOUTAHUS,
YTBEPKACHHBIX IOCTAHOBJICHHEM IJIABHOTO cCaHUTapHOTro Bpaya oT 28.01.2021 Ne
2,

e KOHIICTIIIMU PA3BUTHUSI MATEMATUYECKOTO 00pa30BaHMUsl, YTBEPKIACHHOMN
pacniopspxerneM IIpaButensctBa ot 24.12.2013 Ne 2506-p;

e y4eOHOTO TJIaHa OCHOBHOTO 00111ero 00pa3oBaHus, YTBEPKIAESHHOTO MPUKA30M
I'BOY «Cpennss mxona Ne 1» ot 31.08.2023 Ne 175 «O0 yTBep»,1€HUU OCHOBHOM
00pa3oBaTenbHOI MpOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs»;

e (enepasibHON pabouelt mporpaMmbl yaeOHOTO Kypca «Anredpay, KOTOPbIH BXOIUT
B COCTaB y4ueOHOTro npeamera «MareMaTukay.

PaGouas mporpamma opreHTHpPOBaHA HA 11€eBbIe TPUOPHUTETHI, CHOPMYITHPOBAHHBIE B
benepasibHON pabouelt mporpaMme BOCIIUTaHUs U B paboueit mporpamme Bocniutanus MbOY
r. Bnagumupa «Cpennsis obuieoopasoBarenbHas mkoia Ne 13 umenu ['epost CoBeTckoro
Coroza JI./l.IToroguHa .

Anrebpa sBIsSETCS OJTHUM M3 OMOPHBIX KYpPCOB OCHOBHOT'O 00IIETr0 00pa30BaHUs: OHA
o0ecrnieunBaeT U3y4eHHUe JPYyTruX AUCUUIIINH KaK €CTECTBEHHO-HAYYHOI0, TaK U
TYMaHUTapHOTO LIMKJIOB, €€ OCBOEHUE HEOOXOAMMO JUIsl TPOJOKEHHsS] 00pa30BaHus U B
MOBCETHEBHOM >kU3HU. Pa3BuTHE y 00yuaronmxcs HayuyHbIX IPEICTaBICHUN O
MIPOUCXOKACHUH M CYIIHOCTH ajredpandeckux abCcTpakiuii, cnocode oTpaxeHus
MaTeMaTU4eCKOW HayKOHU SIBIICHUH U MPOIIECCOB B MIPUPOJIE U OOIIECTBE, POJIH
MaTeMaTHYeCKOr0 MOJICIMPOBAHNUS B HAYYHOM MTO3HAHUU M B MIPAKTUKE CIIOCOOCTBYET
(hOpMHPOBAHNIO HAYYHOT'O MUPOBO33PEHUS U KAUECTB MBIIIIJICHUS, HEOOXOIUMBIX IS
ajlanTaliy B COBpEMEHHOM I poBoM ob1ecTBe. Mzyuenue anredpsl o0ecrieynBaeTt
pa3BUTHE YMEHUsI Ha0JI0/1aTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT



KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBBIBATH CBOM JICHCTBHSI U
BBIBOJIBbI, pOpMyIIMpOBaTh yTBepxkAeHUA. OCBOeHHE Kypca aareOpsl 00ecrieynBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHHUS 00YYAIOIIUXCS: OHU MCIIONB3YIOT IEAYKTUBHBIC ¥ WHIYKTUBHBIC
paccyxaeHus, 0000IIeHre U KOHKPETU3aIHIo, abcTparupoBanue u anainoruto. Odydenue
anreOpe nmpernonaraeT 3Ha4YuTeIbHBIN 00bEM CaAMOCTOSTEIBHOMN IEATEITLHOCTH
00y4aromuxcs, T0ITOMY CaMOCTOSITEIIEHOE PELICHHE 3aj1ay SIBJISCTCS peau3auei
JEeSITeTbHOCTHOTO MPHHIIUTIA O0YYCHUSI.

B ctpykType nporpammbl yueOHOro Kypcea «Anredpa» uisi OCHOBHOTO 00IIero 00pa3oBaHus
OCHOBHO€ MECTO 3aHMUMAIOT COJICPKATEIHbHO-METOANYECKUE TUHUU: «Hucna v BRIYUCICHUS,
«AnreOpanueckre BbIpaKeHUs», « Y paBHEHUS U HepaBeHCTBay, «Dynkuuny». Kaxnas u3
3TUX COJIEPKATEIbHO-METOIMYECKUX JTUHUN Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUCHUS
Kypca, B3aUMOJICHCTBYS C APYTUMU €T0 JIMHUAMU. B Xoze nu3yueHus yueOHOro Kypca
00y4arouMCs IPUXOIUTCS JIOTHYECKU PACCYKIATh, HCIIOIh30BATh TEOPETUKO-
MHO>KECTBEHHBIN S3bIK. B CBsI3U € 3TUM B porpaMmy y4eOHOro Kypca « Anredpar»
BKJIFOYEHBI HEKOTOPBIE OCHOBBI JIOTHKH, ITPE/ICTABIICHHBIE BO BCEX OCHOBHBIX pa3jieliax
MaTEeMaTHYeCKOro o0pa3oBaHMs U CIIOCOOCTBYIOIINE OBIIAJICHUIO O0YUYaIOLTUMUCS OCHOB
YHUBEPCAJIHLHOTO MaTEMaTUUYECKOT0 si3bIKa. CoaepkaTeIbHON U CTPYKTYPHOM 0COOCHHOCTHIO
y4eOHOro Kypca « Anredpay sIBISIeTCS €ro UHTETPUPOBAHHBIN XapakTep.

COI[ep)KaHI/Ie JHnn «Ynciia 1 BEIMUCICHU CIIYKUT OCHOBOH JJISA I[aJIbHefIHIeFo N3y4CHUA
MaTEMaTHKH, CIIOCOOCTBYET PA3BUTHIO Y OOYYAIOIIMXCS JIOTHIECKOTO MBIIUICHUS,
(hOpPMUPOBAHHUIO YMEHUS TIOJB30BATHCS AITOPUTMAMH, a TAKKE MPUOOPETCHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JUIsl IOBCETHEBHOM JKU3HU. Pa3BuTHE OHATHS O
YHUCJIe HA YPOBHE OCHOBHOTI'O 00I1IeT0 00pa30BaHus CBSI3aHO C PAlIMOHATIBLHBIMU U
UppaIMOHAILHBIMU YUCIIaMH, (GOPMUPOBAHHEM MIPECTABICHUN O JCHCTBUTEILHOM YHCIIC.
3aBepieHre OCBOCHUS YUCIIOBOM JIMHUM OTHECEHO K CpEeAHEMY 00IIeMy 00pa30BaHHIO.

Copepxanue IByX alnreOpandeckux JUHUN — «Anredpanyeckue BhIpaKeHUs» U «Y paBHEHUS
Y HEPaBEHCTBA» — CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUYAIOIIMXCSI MATEMATUYECKOTO
anmnapara, He00X0IMMOTO JJIsl PEeIIEHUS 3a7a4 MaTEMaTUKH, CMEXHBIX MPEIMETOB U
IIPAKTUKO-OPUEHTHUPOBAHHBIX 331a4. Ha ypoBHE OCHOBHOTr0 00111eT0 00pa3oBaHus yueOHbIH
MaTepuaj rpynnupyercss BOKPYT palliOHAIbHBIX BbIpaKeHUH. Anredpa AeMOHCTPUPYET
3HAUEHUE MATEMAaTUKH KaK S3bIKa JJI IOCTPOECHUS MaTEMATHYECKUX MOJEIIEH, ONTMCAHUS
IIPOLIECCOB U ABJIEHUH peanbHOro Mupa. B 3amaun o0yuenus anreOpe BXOAST TakKe
JanbpHeIee pa3sBUTHE AITOPUTMUYECKOTO MBIIIJIEHHS, HEOOXOIUMOTr0, B YACTHOCTH, JUIS
OCBOEHUS Kypca HH(OPMATUKH, U OBJIaZICHHE HaBbIKaMU JEyKTUBHBIX PacCy KJI€HUH.
IIpeoOpa3oBaHue CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAXKEHUS, CIOCOOHOCTEH
K MareMaTH4e€CKOMY TBOPYECTBY.

Copepxanrie GpyHKIMOHATEHO-TPAPUUECKON JIMHUN HAIEJICHO Ha MOyYeHHE
o0ydJaronuMucs 3HaHUH 0 PYHKIUAX KaK BaXHEHIIIEH MaTeMaTHIECKON MOIeTTH IS
OTMCAHUS U UCCIIEOBAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBICHUN B IPUPOJIE U OOIIECTBE.
N3yuenne matepuana ciocoOCTBYET pa3BUTHIO Y O0YUaIOLIUXCS YMEHHS UCTIOIb30BaTh
pa3IMYHBIE BBIPA3UTEIIBHBIE CPEJICTBA SA3bIKA MATEMATUKHU — CIIOBECHbBIE, CUMBOJIMYECKHUE,
rpadguveckre, BHOCUT BKJIAJ B (GOPMUPOBAHHE TIPEICTABIICHUN O POJIM MAaTEMaTHUKH B
Pa3BUTUHU UMBWIN3ALMUHU U KYJIbTYPBI.



CormnacHo yueOHOMY IUIaHy, B 7—9-X Kilaccax u3ydaeTcsl yueOHBIN Kypc «Anredpay,
KOTOPBI BKJIFOYAET CJICTYIOIINE OCHOBHBIE pa3/eNibl cofepkaHus: «Uncia 1 BEIYUCICHUSD,
«AnredpanyuecKue BRIPAKCHHS», « Y paBHEHHS U HEPABCHCTBAY, « DyHKIIMN.

Ha u3ydenue yuebHOro Kypca «Anrebpa» orsoautcs 306 gacos: B 7-m kiacce — 102 gaca (3
yaca B HeJemo), B 8-M kiacce — 102 gaca (3 yaca B Heneo), B 9-m kimacce — 102 gaca (3
yaca B HEJEITIO).

I[HSI peaﬂI/I3aL[I/II/I HpOFpaMMBI I/ICHOJIB?;YIOTC}I y‘-IeGHI/IKI/I, ,IIOHyIJ_IeHHBIe K UCIIOJIB30BAHUIO
[IPH peaIr3alii UMEIONUX TOCYIapCTBCHHYIO aKKPEIUTAIMI0 00pa30BaTEIbHBIX MPOrPaMM
HaYaJIbHOTO O0IIEero, OCHOBHOTO OOIIET0, CPEeTHETrO O0IIEero 00pa3oBaHUs OpraHU3aIUsIMHU,
OCYIIECTBISAIONIMMU 00Pa30BaTEeIbHYIO ACATEILHOCTD, IPUKa30M MHHITPOCBEIICHHS OT
21.09.2022 Ne 858:

Anre6pa, 7 kinace / Makapserues F0.H., Munatok H.I'., Hemkos K.W. u np.; mox pe.
TenskoBckoro C.A. AknuonepHoe o6miecTBo «M3aarenscto "IIpocsemenue’y,
Anrebpa, 8 kiace / Makapsorues F0.H., Munatok H.I'., Hemkos K.W. u nip.; mox pe.
TenskoBckoro C.A. AknuonepHoe oomiecTBo «M3aarenscto "IIpocsemenue’y,
Anre6pa, 9 knace / Makapserues F0.H., Munatok H.I'., Hemkos K.W. u np.; mox pe.
TemskoBckoro C.A. AO «M3narensctBo "[Ipocenienue'y;

o <. >

DneKTpOHHBIE 00pa30BaTeNIbHBIE PECYPCHI, JOMYIIEHHBIE K UCIIOIb30BAHUIO MPU peaTn3aluu
HMMEIOIINX FOCYJaPCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTEIbHBIX MPOrPaMM HAYaJIbHOTO
00111ero, OCHOBHOT'O OOIIIETO, CpeIHero 00IIero oopa3oBaHus MPUKa30M MUHIIPOCBEIICHUS
ot 02.08.2022 Ne 653:

e AnreOpa, 7 kiacc. PI'AOY JTIO «Axkanemust Munnpocsenienust Poccuny;

e Anrebpa, 8 xiacc. PI'AOVY /10 «Axkanemus Munnpocsemenust Poccuny;

e Aurebpa, 9 xmacc. PI'AOY A0 «Axkanemuss Munnpocsemienus Poccumy;

e 3JIGKTPOHHBINA 00pa3oBaTeNnbHbIN pecypce «JlomamntHue 3aganus. OCHOBHOE 0011ee
obpazoBanue. Anredpa», 7-9 kmaccel. AO «M3narenscTBo "[IpocBemienne,

Coaep:kanue yueOHOro npeamMera

/- KJ1acce
Yucaa 1 BLIYHCIECHUA

Jlpobu 0OBIKHOBEHHBIE U AECATUYHBIE, TIEPEX0/]] OT OJIHOM (popMbI 3amucu Apoleit K Jpyroi.
[ToHsTHE pAalIMOHANIBHOTIO YKCIIA, 3aIIUCh, CPABHEHUE, YIOPSAJOUYNBAHUE PALIMOHAIBHBIX
grcenl. ApudmMerndeckue 1eHCTBUS C pallMOHAILHBIMU YUClIaMu. Perienue 3a1a4 u3
peanbHON MPAaKTUKU Ha YacTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM [TOKA3aTeIeM: ONpeielieHne, Ipeodpa3zoBaHue BhIpaXKEHUN Ha
OCHOBE OTIpEJIEICHNs, 3aH1Ch OONbIINX yncel. [IponenTsl, 3an1ch IPOLIEHTOB B BUJE Ipodu



U 1po0H B BUJIE TPOLIEHTOB. TpU OCHOBHBIE 33/1a4M Ha MPOLIEHTHI, pEIICHUE 3a1a4 U3
peanbHOU MPAKTUKHU.

HpI/IMeHeHI/Ie IMPHU3HAKOB JCJIMMOCTH, PA3JIOKCHUEC HA MHOXUTCIIN HATYPAJIbHBIX YHUCCII.
PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi U 00paTHas MPONOPIIHOHATBHOCTH.
AsiredOpanyeckue BbIpasKeHH sl

[lepeMeHHbIE, UUCTOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM. JlOMmyCcTUMBIE 3HaYEHUS
nepeMeHHbIX. [IpecTaBinenne 3aBUCIMOCTH MEX/Ty BETMYMHAMU B BUIE (POPMYJIBI.
Boruncnenus no popmynam. [IpeobpazoBanre OyKBEHHBIX BBIPAKEHUMN, TOKIECTBEHHO
paBHBIE BBIpAYKEHUS, IpaBuia npeoOpa3oBaHus CyMM U IPOU3BEACHUI, ITpaBUila PaCKPbITHS
CKOOOK U IIpUBEIEHUS TOJOOHBIX CJIaraeMbIX.

CBoiicTBa CTETNIEHU C HATYPAJIbHBIM ITOKA3aTEJIEM.

Opnowienbl 1 MHOrouaeHsl. CreneHs MHOrowieHa. CloeHue, BBIYUTaHue, YMHOKEHHE
MHOTroWwIeHOB. DOPMYJIbl COKPALLIEHHOTO YMHOKEHUS: KBaJpaT CyMMbI U KBaJpaT pa3HOCTH.
®dopmyiia pa3HOCTU KBaJpaToB. Pa3noxkeHne MHOTO4IEHOB

Ha MHOXXUTEJIN.

YpaBHeHNsI 1 HEPABEHCTBA

VYpaBHeHUE, KOPEHb YPaBHEHHUS, IPaBUIIa IPe0Opa30BaHuUsl yPAaBHEHUS, PABHOCHIIBHOCTb
YpaBHEHUH.

JIuneliHOE ypaBHEHHE C OJHOM NTIEPEMEHHOM, YUCIIO KOPHEN JIMHENHOIO YPABHEHUS, PEILICHUE
JTUHENHBIX ypaBHeHUH. CocTaBlieHnEe ypaBHEHUH 10 YCIIOBUIO 3a/1aul. Perenre TeKCTOBbIX
3a71a4 C MIOMOILBK YPaBHEHUM.

JIuneiiHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €ro rpaguk. Crucrema IByX JUHEHHBIX
YpaBHEHMH ¢ IByMsI TepeMeHHbIMU. Pelienne cucteM ypaBHEHHH criocoOOM MOICTAaHOBKH.
[IpuMeps! perieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO0 CUCTEM YPAaBHEHUM.

DOyHKIUH

Koopaunara Toukn Ha npsiMoil. Yucnossle IPOMEXKYTKH. PaccTosiHMEe Mex Ty AByMS TOUKaMHU
KOOPAMHATHOU IIPSIMOM.

[TpsimoyronpHas cucrema koopauHat, ocu OX u Oy. AGcnucca u opanHATa TOYKU HA
KOOpAMHATHOH miiockocTu. [Ipumepsl rpadukos, 3ajaHHbIX popmyiaamu. Utenue rpaduxos
peanbHbIX 3aBucumocTeil. [Tonstue pynkuuu. I'paduk Gpynkunu. CBoiicTBa QYHKITHMA.
Jluneitnas gynkuws, ee rpaduk. ['paduk dynkuun y = |X|. [padudeckoe pemienue
JIMHEWHBIX YPaBHEHHUU U CUCTEM JIMHENHBIX YPABHEHUM.

8-1 KJ1acce

Yuciia 1 BLIYMCJIECHUA



KBanpartuslii kopeHs u3 uncia. [lonsarre 00 uppannoHaabHOM dncie. JlecsTuanbie
MPUOIKEHUS UPPAlMOHATBHBIX unced. CBOMCTBA apu()METHUSCKUX KBAPATHBIX KOPHEH U
UX MPUMEHEHHE K MpeoOpa30BaHUI0 YUCIOBBIX BHIPAKEHUN U BHIYMCICHUSIM.
JlelicTBUTENbHBIC YHCIIA.

Crenens c 1eJIbIM TTOKa3aTesieM U ee cBoicTBa. CTaHaapTHas 3alUCh YHUCIIA.
AsiredOpanyeckue BbIpasKeHUsI

KBagpatHblii TpeXuieH, pa3ioKeHUe KBaIpaTHOTO TPEXWICHA Ha MHOXKHUTEIH.
Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoit npoodu. CiioxkeHue,
BBIYMTAaHUE, YMHOXKEHHUE, JICJICHHE alreOpandeckux IpoOeil. PanmoHalbHbIE BRIPDOKEHUS U
ux npeoOpa3oBaHHe.

YpaBHeHMSI M HEPABECHCTBA

KBanpaTtHoe ypaBHeHue, popmyiia KopHel KBaapaTHoro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHUI, CBOAAIIUXCS K TMHEHHBIM U KBaapaTHbIM. [Ipocreiiiue npooHO-
palKrOHAIbHBIE YPABHEHUS.

I'padmueckas mHTEpIIpETallds YPABHEHUN C IBYMS IEPEMEHHBIMH H CUCTEM JIMHEHHBIX
ypaBHEHUH ¢ ABYyMs niepeMeHHbIMU. [IprMepsl pelenus cucTeM HETMHEWHBIX YPaBHEHUM C
JBYMSI TIEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3324 aNreOpanyecKuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM EPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA € 0JIHOM nepeMeHHoN. CrucTeMbl
JINHENHBIX HEPABEHCTB C OJTHOU MEPEMEHHOM.

DOyHKIUH

[Tonstue pynkunu. O61aCTh ONpeeaeHHs] U MHOKECTBO 3HaUeHUH QyHKIuU. CrocoObl
3ajaHus (QyHKIMH.

I'padux ¢pynkuuu. Urenue cBoiicTB ¢pyHkimu no ee rpaduky. [Ipumeps rpaguxo GyHKIMIH,
OTPaKAIOIINX PeaTbHBIE TPOIIECCHI.

cDyHKI_II/II/I, OIMUCBIBAIOIINEC IPAMYIO U 06paTHyro IpONOPUHUOHAJIBHBIC 3aBUCUMOCTH, UX

rpaduku. OyHkmun Y = X2,y = X3, y = VX, y = |[X|. [padudaeckoe pemenne ypaBHeHHit n
CUCTEM ypaBHECHUM.

0-i1 ki1ace
Yucaa 1 BLIYHCIECHUA

PanmonansHble yncna, uppaloHaIbHbIC YHCIa, KOHEYHbIE U OECKOHEUHBIE IECATUYHBIC
npoOu. MHOXKECTBO JIEHCTBUTEIBHBIX YHCET, IEUCTBUTEIIbHBIC YMCIIa KaK OECKOHEYHBIC



JecATUYHbIe JpoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXKAY MHOKECTBOM
JEHCTBUTEIILHBIX YUCET U KOOPAUHATHOW NPSAMOM.

CpaBHeHUE IEHCTBUTENBHBIX YHCEll, apu(pMETUYECKHE JEHCTBUS C NEHCTBUTEIbHBIMU
YHUCIIAMH.

Pa3mepbl 00bEKTOB OKPYXkKAIOIIET0 MUPA, JUIMTEILHOCTD IIPOLIECCOB B OKPYIKAIOILLEM MUPE.

[TpubnuxeHHoe 3HaYeHNUE BEIMYUHBI, TOYHOCTH NPHOImKeHust. OKpyTieHHE YHCET.
IIpukuaka u OLEeHKa pe3yJIbTaTOB BIYMCICHUN.

YpaBHeHMsI M HEPABEHCTBA

JInneiiHoe ypaBHeHue. PelieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEHBIM.

KBagparnoe ypaBHeHue. Penienue ypaBHEHM, CBOIAIIMXCS K KBaApaTHBIM. bUKkBagpaTHOE
ypaBHeHue. IIpuMepsl peleHus ypaBHEHUN TPETHEN U YETBEPTOM CTENIEHEN Pa3/IoKEHUEM Ha

MHOXHUTCIIN.

Pemenue npoOHO-pallMOHAIbHBIX YpaBHEHUN. PellleHne TeKCTOBBIX 3a/1a4 ajre0pandyeckum
METOJIOM.

VYpaBHeHHE ¢ IByMS IEPEMEHHBIMU U €ro Tpaduk. Pemenne cucreM IByX JIMHEHHBIX
YPaBHEHUI C IByMs IIEPEMEHHBIMU. Pelenue cucreM IByX ypaBHEHMM, OHO U3 KOTOPBIX
JMHEWHOE, a IPyTroe — BTOpOoil crenenu. I 'padudeckas nHTeppeTanust CHCTEMbl YpaBHEHHIA C
JBYMsI IEPEMEHHBIMU.

Perienue TekCcTOBBIX 3a7au alreOpandeckuM CrocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemrenne nuHENHBIX HEPABEHCTB C OAHOU ITIEPEMEHHOM. Pemenne cucTeM JIMHEMHBIX
HEpaBEHCTB ¢ 0JJHOI niepeMeHHOoM. KBaapaTHbie HepaBeHcTBa. ['padrudeckas nHTepnperanus
HEPABEHCTB U CHCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUHT

KBagparuunas ¢pyHkuus, ee rpaguk u cBoiictsa. [TapaGona, KOOpAMHATHI BEPLIMHbI
1apaboIbl, 0OCb CHMMETPHUH 11apadoIIbL.

Ipadukn dysxmmii y = kx, y =kx + b, y = k/X, y = X3,y = VX, Y = |X| 1 ux cBoiicTBa.
Yuc/ioBbIe MOCIEI0BATEILHOCTH M POTPeCcCHH

[ToHsTHE YUCIOBOI MOCIETOBATENFHOCTH. 3a/ITaHUE TTOCIEIOBATEILHOCTH PEKYPPEHTHON
dhopmyroit u hopmMyIsI0it N-TO YIICHA.

Apudmerrnueckas u reomeTpuyeckas nporpeccuu. opmyiisl N-ro ujaeHa apudmMeTudeckon u
T€OMETPUUYECKOMU ITPOTrPECCUM, CYMMBI IIEPBBIX N-X YJICHOB.



N3o0paxkenue wieHOB apuhMEeTUIECKOW U TEOMETPUUECKON MPOTPECCUi TOUKaMH Ha
KOOPJAMHATHOM IUIOCKOCTH. JINHEWHBIN U 3KCIIOHEHIMAIBHBIA pocT. CI0KHBIE IPOLIEHTHI.

Il1anupyemMble pe3yJabTaTbl 0CBOEHHUS
IPOrpaMMbl

JIMUHOCTHBIE Pe3yJIbTAThI

JInyHOCTHBIE pPe3yIbTAaThl OCBOCHHS MPOTrpaMMbl yUeOHOTO Kypca «Anredpay
XapaKTepU3yOTC:

1) naTpuoTHYECKOE BOCIIUTAHNE:

e TPOSBICHHEM MHTEPECA K NIPOLIOMY U HACTOALEMY POCCUNCKON MaTEMATHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKECHHSIM POCCUHMCKUX MAaTEMATUKOB U
POCCUICKON MaTEMAaTUYECKOM IIKOJIBI, K MCIIOJIb30BaHUIO ATUX JOCTH)KCHUN B
JIpyrux HayKax U NpUKIaAHbIX cepax;

2) I'PAXKIAHCKOE U TYXOBHO-HPABCTBCHHOC BOCIIMTAHHUE!

e TOTOBHOCTBIO K BHIIIOJHEHHIO O0S3aHHOCTEN IpayKAaHUHA U peau3aluy ero 1npas,
IPECTAaBICHUEM O MAaTEMaTHUECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IMUHBIX
CTPYKTYP, IBJICHU, TIPOLIEAYP IPaXKIAHCKOT0 00IIecTBa (Harpumep, BEIOOPHI,
OIPOCHI), TOTOBHOCTBIO K OOCYKICHUIO STHYECKHUX MPOOIIEM, CBS3aHHBIX C
MPAKTUYECKUM NIPUMEHEHUEM JOCTHKEHUN HayKH, OCO3HAaHUEM BaKHOCTH
MOPaJIbHO-3TUUECKUX MPUHIUIIOB B I€ATEIBHOCTH YUYEHOTO;

3) Tpy/10BO€ BOCIIUTAHME:

e YCTAaHOBKOH Ha aKTMBHOE y4aCTHE B PEHICHUU ITPAKTUYECKHX 3a/1a4
MaTEeMaTU4YeCKOW HAIPaBIEHHOCTH, OCO3HAHUEM BaKHOCTH MATEMAaTUYECKOTO
o0pa3oBaHMs Ha NMPOTSKEHUU BCEH KU3HU Ul YCHEIHOM npodeccuoHanbHON
NeSITeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHH, 0CO3HAHHBIM BHIOOPOM U
MOCTPOCHUEM MHAMBUAYAIBHON TPaeKTOPUHU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
YUeTOM JINYHBIX UHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCIUTAHHE!
e CIIOCOOHOCTBIO K SMOIMOHAILHOMY U OCTETHUECKOMY BOCIPHATHIO
MaTeMaTHYECKUX 00BEKTOB, 3a/1a4, PEIICHUHN, PaCCYICHHH, YMEHUEM BUIEThH
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS:

e OpHUEHTALIMEN B IEATEIHLHOCTH Ha COBPEMEHHYIO CUCTEMY HAayUYHBIX IPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, TPUPOILI U OOIIECTBA,



MOHMMAaHUEM MaTeMaTUYeCKON HayKH Kak cepbl UeTOBEUECKOM 1eATeNbHOCTH,
ATAINOB €€ PAa3BUTHUA U 3HAUUMOCTH JUIsl pa3BUTUS LIUBWIM3AIUMH, OBJIA/ICHUEM
A3BIKOM MaTEeMAaTUKH U MaTeMaTHYeCKON KyJIbTypOl Kak CPeICTBOM MO3HAHUS
MHpa, OBJIAJICHUEM MTPOCTEUIIIMMH HABBIKAMU HUCCIIEA0BATENIbCKOM J1eATeIbHOCTH;

6) ¢pusnueckoe BocnuTanue, GopMUPOBaHUE KYJIbTYPbI 3I0POBbsI M IMOIIMOHAJIHHOT0
0J1aronoJIyYus:

e TOTOBHOCTBIO IPUMEHATH MaTEMaTUUECKHUE 3HAHUS B HHTEPECAX CBOETO 3/10POBb,
BEJICHHS 3J0POBOr0 00pa3a xu3HH (3710pOBOE MUTAHKE, COATAHCUPOBAHHBIN
PEKUM 3aHITUN U OT/bIXA, PEry/sipHas pU3nUecKas akTHBHOCTD),
c(hOpMUPOBAHHOCTHIO HaBbIKa pe(hIeKCUH, MPU3HAHUEM CBOETO MpaBa Ha OUIHNOKY
Y TaKOTO K€ IpaBa JPyroro 4ejJoBeKa,

7) 3K0JIOTHYECKO€e BOCTIMTAHHUE:

e OpHEHTAaLMEN HA IPUMEHEHUE MaTeMaTUYECKUX 3HAHUM JUIsl pelleHUs 3a/1a4 B
00J1aCTH COXPAaHHOCTHU OKPY’KaloIlel cpebl, JIaHUPOBAHUS MOCTYIIKOB U OLIEHKU
UX BO3MOXHBIX IOCJIEICTBUMN AJIs1 OKPY KarOIIel Cpeibl, 0COZHAHUEM I1100aIbHOTO
XapakTepa 3KOJOrMYeCKUX IpoOeM U MyTel UX pereHus;

8) aJanrtanus K UISMCHAIOIUMCHA YCJI0OBUAM COIMAIbLHOH U HpHpO)IHOﬁ Cpeanl:

e TOTOBHOCTBIO K JIEICTBUSIM B YCJIOBUSX HEOIPEIEICHHOCTH, IOBBIILIEHUEM YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO JeSTeIbHOCTh, B TOM YHUCJIE YMEHUS
YUUTBCS y IPYTHX JIIOJeH, IpuoOpeTaTh B COBMECTHOW JESITEIHHOCTH HOBBIC
3HAHUs, HAaBBIKM U KOMIIETCHIIMU U3 OIIbITA APYTHX;

e HEOOXOAMMOCTHIO B (POPMHUPOBAHUM HOBBIX 3HaHUH, B TOM 4HciIe GOPMYIUPOBATH
UJIe, TIOHATHS, TUIIOTE3bl 00 00BEKTAX U SABJICHUAX, B TOM YHCJIE paHee
HEU3BECTHBIX, 0CO3HABAThH ACPHUIMTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHIIHIH,
IUTAHUPOBATh CBOE Pa3BUTHE;

e CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAILMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOLINI KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEMbIe
pelieHus u aercTBus, GopMyaHpoBaTh U OLEHUBATh PUCKU U NOCIEACTBHUS,
(bOopMHpOBATEH OIIBIT.

MeTaHpeI[MeTHI)Ie PE3YyabTaTbl

Ilo3naBaTenbHBbIE YHHBeEPCAJIbHbIE Y4eOHbIe 1eHCTBUS
Ba3oBble JJornyeckue aeiicTBUA.

e BBIABIIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTEMaTHUYECKUX
00BEKTOB, MOHATHNA, OTHOLICHUH MEXAY MOHATHIMHU, GOPMYIUPOBATH
orpezeNeHusl NOHITUH, YCTaHABIMBATh CYIIECTBEHHBIHN NMPU3HaK KilacCu(UKAIINY,
OCHOBaHHUS JJ1s1 000OIEHHS U CPaBHEHUS], KPUTEPHH ITPOBOIMMOTO aHAIN3a,

e BOCIPUHUMATb, POPMYIHPOBATH U MPEOOPA30BBIBATE CYKICHUS. YTBEPAUTEIbHBIE
U OTpULIATETIbHbIE, €MHUYHbIC, YACTHBIC U OOLIHE, YCIOBHBIE,



e BBIABIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEYHS B
daxTax, TaHHBIX, HAOIIOAEHUAX U YTBEPKACHUAX, IPEASIaraTh KPUTEPUHN IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUNH;

e JiCJIaTb BBIBOAbI C UCIIOJIB30BAHUCM 3aKOHOB JIOTUKH, JCAYKTHUBHBIX U UHAYKTUBHBIX

YMO3aKJIIOYEHUH, yMO3aKIIOUEHHI 110 aHAJIOTUH;

e pa30bupaTh JOKa3aTEIbCTBA MATEMATUYCCKUX YTBEPKACHH (MIPSIMBIC U OT
IPOTHBHOT'0), IPOBOANUTH CAMOCTOSITEIIbHO HECIIOXKHBIC JOKA3aTEIbCTBA
MaTeMaTU4eCKuX (haKTOB, BHICTPAUBATh apI'yMEHTAIUIO, IPHBOAUTH IPUMEPHI 1
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS,

e BBIOMpATh CIIOCOO pelIeHus yueOHoM 3a1aun (CpaBHUBATh HECKOJILKO BapUAHTOB
peuieHus, BRIOMpaTh HanbosIee MmoIX0AAMINN ¢ y4ETOM CaMOCTOSATEFHO
BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBareabCcKue AeiicTBUS.

UCIOJIb30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS,
(dopMyJIMpOBaTh BOIPOCH], (PUKCUPYIOIIHNE IPOTUBOPEUHE, TPOOIIEMY,
CaMOCTOSITENILHO YCTaHABJIMBATh HCKOMOE M JJaHHOE, (POPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

MIPOBOAMTH [0 CAMOCTOATEIHLHO COCTABIIEHHOMY IUIaHY HECIIOKHBIN SKCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEM MaTEMaTHIYE€CKOTO
00BeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXy COOOH;

e CaMOCTOATEIHHO (POPMYITHPOBATH OOOOIIICHHS U BEIBOJIBI 110 pe3yiIbTaTaM
MPOBEJICHHOTO HAOIIOICHNS, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTATOB, BHIBOJOB M 00OOIIECHNUIA;

MIPOTrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BHIABUTATD
MIPEAMNOIOKEHHS O €r0 PA3BUTHH B HOBBIX YCIIOBUSIX.

Padora c unopmanmeii:

e BBIABJIATH HEIOCTATOYHOCTh U N30BITOYHOCTh MH(OPMAIIMH, JAHHBIX,
HEOOXOUMBIX JJIsl PEeLIEeHUS 3aa4u,;

e BBIOMpATh, aHATM3UPOBATh, CUCTEMATU3HPOBATh U MHTEPIIPETUPOBATH
MH(}OPMAaLIMIO Pa3INYHbIX BUIOB U (DOPM IpeICTaBICHMUS,

e BBIOMpaTh (hOpMy MpeaCTaBICHHS HH(GOPMAIMU U MIUTIOCTPUPOBATH PElIaeMble
3a/la4y cXeMaMH, JuarpaMmMamu, HHOU rpaduKoil 1 UX KOMOMHAIUSAMY,

e OIICHMBATh HAJEKHOCTh MHPOPMALIUH 110 KPUTEPUSAM, NIPEI0KEHHBIM yUUTEIEM
WK chOpMyIMPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJBbHBLIC y‘leﬁl—[l)le JeHCTBHA.

e BOCHPHUHUMATH U (HOPMYITUPOBATH CYXKJIEHHUS B COOTBETCTBUHU C YCIOBUSIMH U
HEJISIMH OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHHSI B
YCTHBIX U TMCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO XOAY PEIICHUS 3aa4H,
KOMMEHTHPOBATh MOMYyUYEHHBIN Pe3yIbTaT;

e B X0j€ 00CyXJIeHUS 3aJ]aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMOIl TeMBI,
mpo0OJIeMBl, peraeMoil 3a1auu, BICKa3bIBaTh UJIEH, HAIIEJICHHBIE Ha TIOUCK
PEIICHUS, COTIOCTABIISATh CBOU CYKICHHS C CYXKICHUSIMHU JIPYTUX YUYACTHUKOB
JIuanora, oOHapyXKUBaTh pa3IndKe U CXOJCTBO MO3UIUI, B KOPPEKTHOH (hopme
(dbopMyIIHpOBaTh pa3HOTIACHs, CBOM BO3PAXKECHMUS,



e TMPEICTABIATH PE3yJIbTATHI PEIICHUS 3a/1a4H, YIKCIIEPUMEHTA, UCCIICIOBaHUS,
IPOEKTa, CAMOCTOSTENILHO BEIOMPATh (hopMaT BBICTYIUICHHSI C YYETOM 3a/1a4
NPE3CHTAIMH U OCOOCHHOCTEH ayJUTOPHUH,

e TIOHMMATh M UCIOJIH30BATH MPEUMYIIECTBA KOMAaHIHON U MHAWBUIYATbHOU PabOThI
NPU PEIICHUU YYeOHBIX MAaTEMAaTHUYCCKUX 3a/1a4;

e I[IPpUHUMATDL LECJIb COBMECTHOU ACATCIIBHOCTH, IJIAHUPOBATL OpraHHU3aluIO
COBMECTHOH pabOThl, pacrpeiessiTh BUIbI padOT, JOTOBAPHBATHCS, 00CYKIATh
MIPOIIECC W PE3YJIBTAT PA0OTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;

e y4YacTBOBATH B IPYMIOBBHIX opMax paboThl (00CYKICHHUS, 0OMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI U JIP.), BBIIOJIHATH CBOIO YacTh paOOThI U KOOPAUHHPOBATH
CBOM JICWCTBUS C JPYyTUMH YWICHAMH KOMaH/Ibl, OIICHUBATh KAYECTBO CBOETO BKJIAJIa
B OOIIMI MPOIYKT MO KPUTEPHUSIM, C(HOPMYITUPOBAHHBIM YIaCTHUKAMHU
B3aUMO/ICHCTBHSI.

PeryasiTuBHBIe yHHBepcaIbHbIe Y4eOHbIE AeiiCTBUS
Camoopranuzanusi:

e CaMOCTOSITEJILHO COCTABJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a4u (MK €ro 4acTh),
BBIOMPATH CIIOCOO pEIIEeHHsI ¢ YYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PEILICHUH C
y4eTOM HOBOM HH(pOpMaIIUH.

CﬁMOKOHTpOJ’[b, 3MOLIMOHAJIbHbIA HHTEJJIEKT:

e BJIAJIETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJISI IPOLIECCA U Pe3yJIbTaTa
pelIeHHs MaTeMaTUYeCcKOM 3a1auu;

e TPENBUICTH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PEUICHUH 3314,
BHOCHUTbH KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa JAEATEIbHOCTH MOCTABICHHOMN LIETH U
YCIIOBHSIM, OOBSICHSATH IPUYUHBI JOCTIKEHHS MITH HEJTOCTHIKSHHS 1IENTH, HAXOAUTh
OLIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IIpeamMeTHbIC pe3yJbTAThI
7-#H KJacc

K koHIly 00y4yeHus B 7-M KJacce 00y4aroImuics MONIy4UT CIEAYIOIINE MpeMETHbIE
pe3yJIbTaThl.

Yuciia 1 BLIYUCICHUSA

BrinonHsTh, coueras YCTHBIC 1 TUCbMCHHBIC ITIPUCMBI, apI/I(I)MeTI/I‘-IeCKI/IC JIeHUCTBHSA C
palrOHaJIbHBIMHA YUCJIAMH.

HaxoauTs 3HaueHNs YHCIOBBIX BBIPAXKEHUM, TPUMEHATh Pa3HOOOpa3HbIe CIIOCOObI U MTPUEMBI
BBIUUCIICHUS 3HAUCHUH APOOHBIX BBIPAKEHUH, COIEPIKAIINX OOBIKHOBEHHBIE U JIECSITUYHBIE
apo0u.



[TepexoauTts OT 0 HOM (HOPMBI 3aIMCH YHCEN K APyroi (mpeoOpa3oBbIBATE AECATHUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATHYHYIO IPOOB).

CpaBHUBATh U YIIOPAIOUYNBATH PALIMOHAIBHBIE YUCIIA.

OKpyriaTh yncia.

BbINOIHATE IPUKUIKY U OLICHKY PE3yJIbTaTa BBIYMCIICHH, OLIEHKY 3HAYEHHUH YHCIIOBBIX
BBIPAKCHUI. BBIITOIHATE NEWCTBUS CO CTENIEHAMH C HATYPAJIbHBIMU I10KA3aTEISIMU.

HpI/IMeHHTB IIPU3HAKA OJCIIMMOCTH, Pa3JI0KECHUEC HA MHOXKHUTCIIN HATYPAaJIbHBIX YUCCEIIL.
Pemrats MMPAKTUKO-OPUCHTHPOBAHHBIC 3a4a4YU, CBA3AHHBIC C OTHOIICHNEM BCIIMYNH,
MMPONMOPHUOHATIBHOCTBIO BEJIMYHH, [TPOUCHTAMU, HHTCPIIPETUPOBATH PE3YJILTATHI PCIICHUS
3a1a4 € y4u€ToM OFpaHI/IIIeHI/If/'I, CBSI3aHHBIX CO CBOMCTBaAMH paccMaTpruBaCMbIX 00BEKTOB.

Auaredpanyeckne BbIpaKeHHUs

Hcmonn3oBaTh anre6pa1/1qec1<on TCPMHHOJIOTUIO U CUMBOJIUKY, IPUMCHATH €€ B IIPOLCCCC
OCBOCHUA yqe6Horo mMaTrcpuraiia.

HaXOI[I/ITB 3Ha4YCHUA 6YKBGHHI)IX BI)Ipa)KeHI/Iﬁ IIpH 3a1aHHBIX 3HAYCHUAX MTCPCMCHHBIX.

BrImonHaTe ipeoOpa3oBaHus 1EJI0r0 BRIPAKEHHSI B MHOTOUIEH MPUBEICHUEM ITOT00HBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BbInonHATE yMHOKEHHE OTHOYJIEHA HA MHOTOYJIEH M MHOTOWJIEHA HA MHOTOYJIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

Ocy1ecTBIATh Pa3ioKeHHE MHOTOWIEHOB HA MHOXKUTEIHN C TIOMOIIIBbIO BHIHECEHUS 32 CKOOKHU
0011ero MHOXKHTES, TPYNITUPOBKY ClIaraeéMblX, IPUMEHEHUs (POPMYJIT COKpAIIEHHOTO

YMHOKCHUA.

HpI/IMeH}ITB Hp606p330BaHI/IH MHOT'OYJICHOB JIs1 pCHICHUA PA3JIMYHBIX 3a/1a4 U3 MATCMATHKU,
CMCKHBIX IMMPECIAMETOB, U3 peanLHoﬁ IMPAKTHUKH.

Vcnonb30BaTh CBOWCTBA CTENEHEN C HaTypallbHBIMU MOKA3aTeNsIMHU AJIs TPeoOpa3oBaHUs
BBIPa)KCHU.

YpaBHeHHsI U HEPABEHCTBA

Pemrate nuHelHbIe ypaBHEHHS C OJHOW IEPEMEHHOM, TPUMEHSS MTPaBUiIa IEPEX0aa OT
HCXOJIHOTO YPABHEHUS K PABHOCUIILHOMY eMy. IIpoBepATS, SBISAETCS JIM YUCIO0 KOPHEM
YpaBHEHHS.

[TpumensTh rpaduyeckre METOIbl P PeIICHUH TUHEHHBIX YPaBHEHUH U UX CHCTEM.

HO,Z[6I/IpaTL MMPUMCPEI Map YUCCII, ABJIIOIINUXCSA PCIICHUEM JINHEHHOTO YpaBHCHUS C ABYMA
NEPEMEHHBIMHU.



CtpouTh B KOOPJIMHATHOM TJIIOCKOCTH rpaduK JUHEHHOTO YpaBHEHUS C ABYMS
MEPEMEHHBIMH, TOJIB3YSICh TPaUKOM, IPUBOAUTH IPUMEPHI PELICHUS YPAaBHEHUS.

Pemarh cucTeMbl IBYX THHEHHBIX YPABHEHUN C ABYMS IEPEMEHHBIMH, B TOM YHCIIC
rpauIeCKy.

CocTaBiaTh 1 pelaTh JIMHEHHOE YPaBHEHNE WIHM CUCTEMY JIMHEMHBIX YPAaBHEHUHN 110
YCIJIOBHIO 3a/1a4M, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4y IOJy4YEHHBIN
pe3yJbTar.

DyHKUMH

N300paxaTh Ha KOOPIUHATHON NIPSIMON TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM KOOPIHHATAM,
Jy4H, OTPE3KU, UHTEPBaJbl, 3aMIUCHIBATH YUCIIOBbIE IPOMEXKYTKH Ha aIre0panyeckoM si3bIKe.

OTmedaTs B KOOPAMHATHOH TUIOCKOCTH TOYKH IO 33/IaHHBIM KOOPJAUHATAM, CTPOUTH TpadUKu
nuHeHHbIX QyHKIHHA. CTpouTh rpaduk GyHKIuu Yy = [X|.

OnwuchIBaTh € MOMOIIBIO PYHKIUH H3BECTHBIC 3aBUCUMOCTH MEX/y BEIMUYNHAMH: CKOPOCTb,
BpEMS, paCCTOSIHHE, TIeHa, KOJIMYECTBO, CTOMMOCTh, IIPOU3BOAUTEILHOCTD, BpeMsl, 00beM
paboTHI.

Haxoaute 3HaueHue (I)YHKI_II/II/I I10 3HAYCHHUIO €€ apryMEHTaA.

[Tonumate rpaduyeckuii crocod rnpeACcTaBiICHUS U aHAIN3a HH(POpMAIY, U3BJIEKATh U
UHTEPIPETUPOBATH HHPOPMAIIHNIO U3 TPadUKOB PeabHBIX MPOIECCOB U 3aBUCUMOCTEH.

8-i1 kiace

K koHIry 00yueHus B 8-M KJiacce 00ydJaronuiics MOTYYUT CISAYIONINE TPEMETHBIE
pE3yNbTATHI.

Yuciia 1 BbIYHCICHUSA

Hcnonp30BaTh HaYaabHBIE PEACTABICHUS O MHOKECTBE IEUCTBUTEIBHBIX YHCEIT IS
CpPaBHEHHS, OKPYIJIEHUS U BBIYUCIEHUH, N300pakaTh JEMCTBUTENbHBIC YK CIIa TOUKAMHU Ha
KOOPAMHATHOU IIPSIMOM.

[IpumeHsTH MOHATHE apU(PMETUUECKOTO KBaIPATHOTO KOPHS, HAXOIUTh KBaJpaTHbIE KOPHHU,
UCHOJIb3Ys IPU HEOOXOIMMOCTH KaJIbKYJIATOP, BHIIOIHITH TPeoOpa30oBaHUs BBIPAKEHUH,

COZIEpIKAIlNX KBAJIPATHbIE KOPHH, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3anucu OOJBITUX W MAJIBIX YUCEN C IIOMOIIBIO JECATUUHBIX APOOCH 1
crenenei yucia 10.

AuaredpanyecKne BbIPaKeHUs

HpI/IMeHSITI) IIOHATHUEC CTCIICHU C ICJIBIM ITOKA3aTCJIEM, BBIITIOJIHATH HpGO6p330BaHI/IH
BBIpa)KCHI/II\/'I, COACPpKAMUX CTCIICHU C LCIIbIM ITOKAa3aTCIJICM.



BoInonHATh TOXKAECTBEHHbIE MpeoOpa3oBaHusl palliOHATBHBIX BbIPAXKEHH Ha OCHOBE
MpaBUJI ICHCTBUIA HAJl MHOTOWICHAMH U ajTreOpandecKuMu IpOOsIMH.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIIH.

[TpumMeHnsaTH IpeoOpa3zoBaHUs BEIPAXKEHUH JUIS pELICHUs Pa3JIMYHbIX 337a4 U3 MaTEMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEAILHON IIPAKTUKH.

YPaBHeHI/Iﬂ U HEPABCHCTBA

Pemiate nuHeliHble, KBaJpaTHbIC YPABHEHUS U PAIlMOHAJIHBIC YPABHEHUS, CBOISIIIUECS K
HUM, CHCTEMBI JIByX YPaBHEHUH C ABYMS [IEPEMEHHBIMHU.

IIpoBOAMTH MpOCTENIINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YPABHEHUH, B TOM YHUCIIE C
HNpUMEHEHHEM rpauYecKuX MpeAcTaBiIeHui (yCTaHABINBATh, UIMEET JIM yPAaBHEHUE WUIIH
CHCTeMa YPaBHEHHI PEIICHHS, €CIIM UMEET, TO CKOJIBKO, U TIp.).

[lepexonuTh OT cI0BECHOIN (POPMYIUPOBKH 33a4U K €€ anreOpanueckoil MoJIeNnHu ¢
IIOMOUIBIO COCTABJICHUS YPAaBHEHUS WJIM CUCTEMBI YPaBHEHUH, HHTEPIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 33/1a4y IIOJIy4EHHBIN pe3yibTaT.

[IpuMeHATH CBOMCTBA YACIOBBIX HEPABEHCTB JUUISl CPABHEHUS, OLICHKH, PEIIATh JINHEWHbIE
HEPaBEHCTBA C OJJHON MEPEeMEHHON U X CHUCTEMBI, 1aBaTh rpa)uuecKyr0 WIIIOCTPALHIO
MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

DOyHKIUH

[ToHrMaTh 1 KUCIONIB30BaTh (DYHKIIMOHATBHBIC TOHSITHUS U S3bIK (TEPMUHBI, CHMBOJIHUECKUEC
0003HAYEHHS), OTIPENIENIATh 3HAaUCeHHE (DYHKIIUH [0 3HAUCHHIO apTyMEHTa, ONPEIesITh

CBOMCTBA (PyHKIIUM 110 €€ TpaduKy.

CTpouTh rpauKu SMeMeHTapHbIX GyHKIHiT Buaa: Y = KIX, Y = X2,y = X3,y = x|, y = VX.
OmnuceIBaTh CBOWCTBA YMCIIOBOI (PyHKINU 11O ee TpaduKy.

9-i1 kiIace

K koHIly 00yuyeHus B 9-M kJjiacce 00y4aromuiics MONy4UT CIEAYIOIINE IpeAMETHbIE
pe3yJIbTaTHhI.

Yuciia 1 BLIYMCJIEHUA
CpaBHMBATh U yNOPSAJ0UYMBATH PALIMOHATBHBIE U UPPAIIMOHATIBHBIE YHCIIA.

BreimonaaTs apI/I(I)MCTI/IquKI/IC HCﬁCTBHH C pallMOHAJIbHBIMHU YUCJIaMU, COYCTAadA YCTHBIC U
IMMNCBbMCHHBIC IPHUEMBI, BBITTIOJIHATH BBIYHUCICHUA C HPppallUOHAIBHBIMU YK CJIIaMU.

Haxoauth 3HaueHHUS CTEICHEH C IIeIBbIMU ITOKa3aTeIsIMU U KOpHCﬁ, BBIYHCIIATDb 3HAYCHUA
YHCJIOBBIX BBIpa)KeHHﬁ.



OKpyIJITh NENCTBUTEIIBHBIC YUCIIA, BBIOIHATh IPUKHJIKY PE3YJIbTaTa BEIYUCICHHUM, OLICHKY
YHUCJIOBBIX BBIPAKEHUM.

YPaBHeHI/Iﬂ U HEPABCHCTBA

Pemate nuHelHbIC ¥ KBaJpaTHBIC YPABHEHHS, YPAaBHEHHUS, CBOJIAIINECS K HUM, IPOCTEHIIINE
JIPpOOHO-paLlOHAJIbHBIE YPABHEHMS.

Pemate cucteMsl IByX JTMHEHHBIX YPABHEHUH C ABYMsI [IEPEMEHHBIMUA U CUCTEMBI JBYX
YPAaBHEHHH, B KOTOPBIX OJJHO YPAaBHEHUE HE SIBJISICTCS JTUHECHHBIM.

Pemiare TekcTOBBIE 331aUK aIredpanuecKuM criocoOOM C MOMOIIBIO COCTaBJICHUS YPaBHEHUS
WJIY CUCTEMBI JIBYX YPAaBHEHMM C IBYMs IEPEMEHHBIMU.

IIpoBoauTh MpoCTENIINE UCCIENOBAHUS YPABHEHUI U CUCTEM YPaBHEHUH, B TOM YHUCIIE C
NpUMEHEHHEM rpadUuecKuX MpeICTaBICHU (YCTaHABINBATh, UMECT JIM yPaBHEHHE WIIN

CHUCTCMa ypaBHCHI/Iﬁ peucHusAd, €CJIu UMECT, TO CKOJIbKO, U Hp)

Pemarn nuHelHbIe HCPAaBCHCTBA, KBaJ[PpAaTHbBIC HCPABCHCTBA, I/I306pa)I(aTB peIICHUC
HCPaBCHCTB Ha YHCIOBOM Hpi[MOfI, 3aIMUMCbIBATh PCIICHUEC C TOMOIIBIO CUMBOJIOB.

Perarh CHCTEMBI TMHEHHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKJIFOYAIOIINE KBAIPATHOE
HEPaBEHCTBO, H300pakaTh PEIEHNE CHCTEMbI HEPABCHCTB Ha YMCIOBOM MPSAMOM, 3aIMCHIBATh
pEILIEHHUE C TIOMOIIBIO CHMBOJIOB.

Hcronp30BaTh HEPABEHCTBA IIPU PEIIEHUH Pa3IHYHBIX 3a/1a4.

DyHKUMH

Pacrio3HaBath PyHKIMH M3yIEHHBIX BUI0B. [I0Ka3bIBaTh CXEMATHYECKH PACIIOJIOKEHHE Ha
KOOPIMHATHO#H rtockocTr rpadukos pynknuii Buma: Y = kx, y = kx + b, y = k/x, y = ax? + bx
+¢,y =X,y =X,y = |X|. B 3aBHCHMOCTH OT 3HaUeHHH K03(HIHEHTOB, OMHCHIBATH

CBOMCTBa (PyHKITUI.

Ctpoutb 1 n300paxkaTb cxeMaTHYECKH rpadUKU KBaJpaTUUHBIX (YHKLUH, ONUCHIBATH
CBOMCTBA KBaIpaTUUHBIX (PYHKLIMN MO UX rpaduKam.

Pacnio3znaBath kBaJipaTUUHYIO QYHKIHIO 1O (hOpMyIie, TPUBOIUTH MPUMEPHI KBaAPATUYHBIX
(GyHKUMN U3 pealbHOM KHU3HH, (PU3UKU, TEOMETPHUH.

YucaoBble MOCTIET0BATEILHOCTH U nmporpeccun

Pacmo3naBate apuMeTHUECKYIO ¥ T€OMETPHUECKYIO TPOTPECCHH TIPH PA3HBIX CIIOco0ax
3a/laHusl.

BBINONMHATE BRIYUCICHUS C UCIIOJIb30BaHUEM (OpMYJI N-TO WieHa apupMeTHIecKoil u
Tr€OMETPUYECKON ITPOTrPECCUI, CYMMBI IIEPBBIX N-X YJIECHOB.

I/I306pa)i(aTB YJICHBI ITOCJICA0OBATCIIbHOCTH TOYKaMH Ha KOOpHHHaTHOﬁ IIJIOCKOCTH.



Pemats 3amaun, cBsI3aHHBIE C YACIOBBIMU IIOCIEIOBATEIBHOCTSMH, B TOM YHCIIE 3a1a4H U3
peabHOM )KU3HU (C MCIOIB30BAaHUEM KaIIbKYJISITOPa, IIU(PPOBBIX TEXHOJIOTHH).
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