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PaGouasi nporpamma no ajareope aJsi /—9-x KJaccoB

IHosicHUTEABbHAA 3aIIMCKA

Pabouas mporpamma yuebHoro Kypca «Anredpa» Ha ypoBeHb OCHOBHOT'O OOIIET0
obpazoBanus i oOyuaromumxcst 7—9-x kinaccoB MOY «JlomyxuHckuii 06pa3zoBaTenbHbIHI
LEHTpP» pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSIMHU:

e @epepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii
Denepaununy;

e mpukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O06 yTBepaecHUN
(benepaabHOro rocy1apcTBEHHOT0 00Pa30BaTENIBHOTO CTAaH/IaPTa OCHOBHOTO
o01rero o6pa3oBaHuUsY,

e mpukaza MunmnpocemeHus ot 18.05.2023 Ne 370 «O06 yTBepkaeHUN (eaepaibHOR
00pa3oBaTeNFHON MPOrpaMMbl OCHOBHOT'O O0IIET0 00pa30BaHUs»,

e mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yreepxkaenuu [lopsaka
OpraHM3alUH U OCYIIECTBICHUS 00pa30BaTEIbHOM NEITEIEHOCTH IO OCHOBHBIM
0011e00pa3oBaTebHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM IIPOrpaMMam
HavyaJIbHOTO 00IIEro, OCHOBHOTO OOIIEro U CpeTHero 00IIero o0pa3oBaHusy;

o CII 2.4.3648-20 «CanuTapHO-3MHIEMHOJIOTUIECKHE TPEOOBAHUS K OpraHU3aIHIM
BOCIIUTAHUS U O0YUEHHS, OT/bIXa U 03[JOPOBJICHHS ACTEH U MOJIOJCIKIY,
YTBEPKJICHHBIX TOCTAHOBJICHHUEM IIIaBHOTO caHUTapHOro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckne HOPMaTHUBBI U TPEOOBaHUS K 00ECTICUCHHIO
Oe3onacHocTH ¥ (1K) OE3BPETHOCTH IS YeTIOBeKa (hpakKTOPOB CPeIbl OOMTAHUS,
YTBEPKJICHHBIX TOCTAHOBJICHHUEM IIIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

e KOHIENIIMU PAa3BUTHUS MAaTEMaTHUECKOTO 00pa30BaHus, YTBEP)KICHHON
pacniopsbkenueM [Ipasurenscrsa ot 24.12.2013 Ne 2506-p;

e y4eOHOTO IIaHa OCHOBHOT'O 00111ero 00pa3oBaHus, YTBEPKIEHHOTO MPUKA30M
MOY «JlonmyxuHckuii oopazoBarenbHblif eHTp» oT 31.08.2023 Ne 175 «O6
YTBEP)KJIEHHH OCHOBHON 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIEro
o0pa3oBaHUY,

e (enepasibHON pabouelt mporpaMmbl y4eOHOTO Kypca «Asredpay, KOTOPbIH BXOJUT
B COCTaB y4ueOHOro npeamera «MaremaTHKay.

Pabouas nporpamma opreHTHpOBaHa Ha L[€€BbIE TPUOPUTETHI, CHOPMYIHPOBAHHbBIE B
¢benepanbHO paboyei mporpaMMe BOCIIUTaHUS U B paboueit mporpamme Bocnutanus MOY
«JlomyxuHCcKkuit 00pa3oBaTeNbHBIN IIEHTPY.

AnreOpa sSBIsI€TCS OAHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa3oBaHMs: OHA
obecrieunBaeT U3y4eHHE JPYTUX JUCIUILIINH KaK €CTECTBEHHO-HAYYHOT O, TaK U
TYMaHHTapHOTO IHUKJIOB, €€ OCBOCHUE HEOOXOIMMO TSI TPOOIKEHIS] 00pa30BaHuUs U B
MTOBCETHEBHOM kU3HU. Pa3BuTHE Y 00yUaIONMXcs HAyYHBIX IPEICTABICHUN O
MIPOUCXOXKJACHUH M CYIITHOCTH alireOpandecKnx abCTPaKIUi, CITOCO0e OTpaKEHUS
MaTeMaTHYeCKON HayKOH SBICHUI U MPOIIECCOB B MPUPOJIE B OOIIECTBE, POIIU
MAaTE€MaTUYCCKOTO MOACITINPOBAHUA B HAYYHOM ITO3HAHWHW U B ITPAKTHUKE CHOCO6CTByeT
(hOpMUPOBAHHUIO HAYIHOTO MUPOBO33PEHUS U KAYECTB MBIIIJICHUS, HEOOXOAUMBIX IS
aJanTauy B COBpeMeHHOM ITudpoBoM obmiecTBe. M3ydeHue anredpsl odbecrneunBaeT



pa3BUTHE YMEHHUS HA0II0/1aTh, CPAaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBBIBATH CBOM JICHCTBHS U
BBIBOJIBI, (hopMymrpoBaTh yTBepkIeHus. OCBOCHUE Kypca anredpbl 00ecreuynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS 00y4YaIONINXCs: OHU HCIIOJIB3YIOT JEAYKTUBHBIC M HHTYKTHBHBIC
paccyxaenus, 00001IeHre U KOHKpeTU3allnio, abcTparupoBanue U aHanoruto. O0yueHnue
anreOpe mpernoiaraeT 3HaYuTeIbHbBIN 00BEM CaMOCTOATEIBHOMN 1S TETbHOCTH
o0yuaroIuxcs, MO3TOMY CaMOCTOSITEIbHOE PELICHHUE 33/1a4 SIBJISICTCS pealn3aluei
NEeSATeIbHOCTHOTO MPUHIIUAIA 00yUYEHUSI.

B cTpykType mporpaMMel yaeOHOTO Kypca «Anredpay it OCHOBHOTO OOIIEro 0Opa3oBaHus
OCHOBHOE€ MECTO 3aHUMAIOT COJIEPKATEIbHO-METOANYECKUE TUHUU: «Hucia U BBIYUCICHUS»,
«AnreOpanueckue BbIpaKEHUN», «Y paBHEHUS U HepaBeHCTBay, «Dynkuun». Kaxnas us
3TUX COJEPKATEIBHO-METOIUYECKUX JIUHUN PAa3BUBACTCS HA MPOTSKEHUU TPEX JIET U3YUCHUS
Kypca, B3aUMOACUCTBYS C IPYTMMHU €0 JTUHUSIMHU. B Xo/1e n3ydenus yueOHOro Kypcea
00y4aroIuMCcs IPUXOIUTCS JIOTUYECKU PACCYKIATh, HCIIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN s3bIK. B CBSI3U € 3TUM B IporpaMmy y4eOHOTro Kypca «Anredpa»
BKJIFOYEHBI HEKOTOPBIE OCHOBBI JIOTHKH, IIPE/ICTABIIEHHBIE BO BCEX OCHOBHBIX pa3zeliax
MaTeMaTHIECKOT0 00pa30BaHUs U CIIOCOOCTBYIOIINE OBJIAICHUIO 00YJaIOIUMHUCS OCHOB
YHUBEPCAIBLHOTO MAaTEMATUUYECKOTO si3bIKa. CoepkaTeIbHON U CTPYKTYPHOM 0COOCHHOCTHIO
yueOHOro Kypca «Anredpay sBISIETCS €ro UHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHUM «HuClIa U BBIYUCICHUS CIIYKMT OCHOBOM JJIs AAJIbHEHMILIErO N3YYCHHUS
MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y 00yUYaAIOUIUXCS JJOTUYECKOTO MBIILITIEHHUS,
(OpMHPOBAHHIO YMEHUS MOJIb30BATHCS AITOPUTMAMHU, a TAKXKe IPHOOPETEHHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIIs TIOBCETHEBHOM JKU3HU. Pa3BuTHE OHATHS O
quciie Ha YPOBHE OCHOBHOT'O 00LIero 00pa3oBaHus CBSI3aHO C pallMOHAIbHBIMU U
MppalMOHALHBIMU YMCIIaMH, (POPMUPOBAHHEM MPEICTABICHUN O JCHCTBUTEILHOM YHCIIE.
3aBeplleHHE OCBOCHMSI YMCIOBOM JIMHUM OTHECEHO K cpe/iHeMy 00111eMy 00pa3oBaHUIo.

Coneprxanue IByX airedpandeckux JUHUNA — «Anredpandeckue BhIpaKeHUs» U «Y paBHEHUS
Y HEPaBEHCTBA» — CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS MAaTEMATHYECKOTO
anmapara, HeoOXOJUMOTo JUIsl pelIeH s 3a/1a4 MaTeMaTHKH, CMEXHBIX IPEAMETOB U
MIPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHEe ocHOBHOIO 00111er0 00pa3oBaHusl y4eOHBIH
MaTepHall TpyHNIHpPYyeTcss BOKPYT pallMOHANBHBIX BBIpAKEHUN. AlreOpa 1eMOHCTPUPYET
3HaYCHNE MaTEMAaTHKH KaK sI3bIKa JJISl TIOCTPOCHUSI MATEMaTHYECKIX MOJIENEH, OTTMCaHuUs
MIPOLIECCOB U SIBJICHUN peanbHOro Mupa. B 3agaun o0ydeHus anredpe BXOAAT TaKxKe
JanpHeiIee pa3sBUTHE ATOPUTMAYECKOTO MBIIIJICHHS, HEOOXOUMOT0, B YACTHOCTH, IS
OCBOEHHUS Kypca MH()OPMATHKH, U OBJIAICHUE HaBbIKAMH JETYKTHUBHBIX PacCyKACHUH.
[TpeobOpazoBanre CUMBOJIBHBIX (HOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHHSI, CIIOCOOHOCTEM
K MaTeMaTH4YECKOMY TBOPUYECTBY.

Coneprxanne QPyHKIIMOHAIBHO-TPA(QUUIECKON JIMHUK HAIIEJIEHO Ha TOJyUYCHHE
o0yJarouMucs 3HaHUH 0 QYHKIUAX KaK BaKHEHIIeH MaTeMaTHUECKON MOJIENH JUIs
OTIMCaHUs ¥ UCCIICIOBAHMS pa3HOOOPA3HBIX MPOIIECCOB U SBICHHUI B IPUPOE U OOIIECTRE.
N3ydenne matepuana criocoOCTBYET PA3BUTHIO Y OOYUAIOLIUXCS YMEHHS HCIIOIh30BaTh
PA3IMYHBIC BBIPA3UTCIIBHBIC CPEACTBA A3bIKa MATEMATUKHU — CJIIOBECHBIC, CUMBOJIMYCCKUC,
rpaduueckre, BHOCUT BKIaA B (OpMHUpPOBAHUE MPEACTABICHUH O PO MAaTEMaTHUKH B
Pa3BUTHUHN HUBUIIN3allUU U KYJIbTYPBHI.



CormacHo yueOHOMY IIaHy, B 7—9-X Kilaccax M3ydaeTcsl yueOHbIN Kypc «Anredpay,
KOTOPBIN BKJIFOYAET CIICAYIOIINE OCHOBHBIC Pa3/Ieiibl coAepx)aHus: «Uucaa v BBIYUCICHUS,
«AnredpanuecKue BRIPAKCHHS», «Y PaBHCHUS U HEPABCHCTBAY, «DYHKIIUN.

Ha u3ydenue yue6HOrO Kypca «Anredpa» orBoautcs 306 gacos: B 7-m kinacce — 102 gaca (3
yaca B HeJemo), B 8-M kiacce — 102 gaca (3 gaca B Henmero), B 9-m kimacce — 102 gaca (3
yaca B HEJCIIO).

I[HSI peaﬂI/I3aL[I/II/I HpOFpaMMBI I/ICHOHB3YIOTCSI y‘-IeGHI/IKI/I, ,IIOHYIJ_ICHHBIC K UCITIOJIB30BAHUIO
[IPH peaIr3alii HMEIONUX TOCYIapCTBCHHYIO aKKPEIUTAIIMI0 00pa30BaTEIbHBIX MPOrPaMM
HaYaJIbHOTO O0IIEero, OCHOBHOTO OOIIET0, CPETHETO O0IIEero 00pa3oBaHUs OpraHU3aIUsIMHU,
OCYIIECTBISIONIMMU 00Pa30BaTEeIbHYIO ACATEIHOCTD, IPUKa30M MHHITPOCBEIICHHS OT
21.09.2022 Ne 858:

e Aunrebpa, 7 xiacc / Makapbrues FO.H., Munaiok H.I'., Hemkos K.U. u ap.; mox pen.
TenskoBckoro C.A. AkuronepHoe obmiectBo «M3aarenbctBo "IIpocBemenne’»,

e Aunre6pa, 8 xitacc / Makapsrues FO.H., Munaiok H.I'., Hemkos K.W. u ap.; mox pen.
TenskoBckoro C.A. AknronepHoe obmiectBo «M3aarenbcrBo "IIpocBemenne’»,

e Aunrebpa, 9 xiacc / Makapsrues FO.H., Munaiok H.I'., Hemkos K.W. u ap.; mox pen.
TensikoBckoro C.A. AO «M3narensctBo "IIpocBemenue' »;

o <. >

DneKTpOHHBIE 00pa30BaTeNIbHbBIE PECYPCHI, JOMYIIEHHBIE K UCIIOIb30BAHUIO MPU peaTn3aluu
HMMEIOIINX FOCYJapCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTEIbHBIX MPOrPaMM HAYaJIbHOTO
00111er0, OCHOBHOT'O OOIIIETO, CpeIHero 00IIero oOpa3oBaHus MPUKa30M MUHIIPOCBEIICHUS
ot 02.08.2022 Ne 653:

e AnreOpa, 7 kimacc. PI'AOY HIIO «Akagemust Munnpocsenienust Poccuny;

e Aurebpa, 8 knacc. PI'AOY IO «Axanemus Munnpocsemenus Poccumy,

e Aurebpa, 9 xmace. PI'AOY IO «Axanemus MuHnpocsemenus Poccumy,

e DJIEKTPOHHBIN 00pa3oBaTeNnbHbIN pecypc «/lomamrnue 3aganus. OcHOBHOE 0011ee
obpa3zoBanue. Anreopa», 7-9 kmaccel. AO «M3nmatenberBo "[IpocBemenue'y;,

s <, >

Conep:xxanue yuyeOHOro nmpeamMera

/- KJ1acce
Yucaa 1 BLIYHCIECHUA

JlpoOu OOBIKHOBEHHBIE U IECATHYHBIE, IEPEXO0]T OT OJHON (OPMBI 3aHCH APoOeH K IPyro.
[TonsiTHE panOHaIBHOTO YKCIIA, 3aIIUCh, CPABHEHUE, YIOPSAAOUYNBAHUE pPalliOHABHBIX
yucen. ApudMeTrnueckue IeiHCcTBUA ¢ pallMOHAIBHBIMU YKcIaMu. Pemenue 3agay us
peayibHOM MPaKTUKH HA YacTH, Ha IpOOHu.



CreneHb ¢ HaTypaJlbHBIM IIOKa3aTeIeM: ONpe/ieeHne, IPpeoOdpa3oBaHuEe BbIPAKEHUH Ha
OCHOBE OIIpEacICHUs, 3aIIUCh OOJIBIIINX YKCEIL. [IpoueHTsl, 3anIMCh NPOLIEHTOB B BUJE I[p061/1
U 1po0H B BUJIE TPOLIEHTOB. TpU OCHOBHBIE 33/1a4M HA MPOLIEHTHI, pEIlICHUE 3a1a4 U3
peanbHOU NPAKTUKHU.

HpI/IMeHeHI/Ie IMPHU3HAKOB JCJIMMOCTH, PA3JIOKCHUEC HA MHOXUTCIIA HATYypPaJIbHBIX YHUCCII.
PeanbHble 3aBUCHUMOCTH, B TOM YHUCJIE IIpsiMasi U 00paTHas MPONOPIIHOHATBHOCTH.
AsredOpanyeckue BbIpPasKeHU s

[lepeMeHHbIE, UUCTOBOE 3HAYEHUE BBIPAKEHHUS C IEPEMEHHOM. JlOMMyCTUMBbIE 3HaYEHUS
nepeMeHHbIX. [IpeacraBienne 3aBUCIMOCTH MEXy BEIUYMHAMU B BUIE€ (POPMYIIBI.
Boruncnenus no popmynam. [IpeobpazoBanre OYKBEHHBIX BBIPAKEHUMN, TOKIECTBEHHO
paBHBIE BBIpAYKEHUS, IpaBUia peoOpa3oBaHUsl CYMM U MPOU3BEACHUI, ITpaBUila PaCKPbITHS
CKOOOK U IIpUBEIEHUS TOJOOHBIX CJIaraeMbIX.

CBolicTBa CTENEHU C HATYPaJbHbBIM I10Ka3aTeIeM.

Onnounensl 1 MHOTOUIEHBI. CTenieHb MHOTOWIEeHA. ClI0KEHUE, BRIUMTAHUE, YMHOKEHHE
MHOTO4JIeHOB. DOPMYITbI COKPAIIEHHOTO YMHOXKEHHUS: KBAAPAT CYMMBI U KBaJIpaT pa3HOCTH.
®dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHne MHOrOWIEHOB

Ha MHOKHUTEJIH.

YpaBHeHNsI 1 HEPABEHCTBA

VYpaBHeHME, KOPEHb YpaBHEHHUS, IPaBUiia IPeoOpa30BaHusl ypaBHEHUS, PABHOCHIIBHOCTb
YpaBHEHUH.

JIuneiitHOE ypaBHEHUE C OHOM NTIEPEMEHHOM, YMCIIO KOPHEN JIMHEWHOIO YPABHEHUS, PEILICHUE
JTUHENHBIX ypaBHeHUH. CocTaBlieHNEe ypaBHEHUH 0 YCIOBUIO 3a1a4l. Perenre TeKCToBbIX
3a71a4 C MIOMOILBK YPABHEHUM.

JluneiiHoe ypaBHEHHE C JIBYMsI IEPEMEHHBIMU U €ro rpaguk. Crucrema IByX JUHEHHBIX
ypaBHEHMH ¢ IByMs llepeMeHHbIMU. Pelienne cucteM ypaBHEHHH criocoO0OM MMOICTaHOBKH.
[IpuMepsl perieHns TEKCTOBBIX 3a7a4 € TIOMOIIB CUCTEM YPAaBHEHUM.

DOyHKIUH

Koopaunara Toukn Ha npsimoil. HYucnossle MpoMexKyTKH. PaccTossHre Mex 1y IByMsl TOUKAMH
KOOPAMHATHOU IIPSIMOM.

[TpsimoyronpHas cucrema koopauHat, ocu OX u Oy. AGcuucca u opauHATa TOYKK HA
KOOpAMHATHOH miiockocTu. [Ipumeps! rpadukoB, 3ajaHHbIX popmynaMu. Utenue rpaduxos
peanbHbIX 3aBucumocteil. [Tonstue pynkuuu. I'paduk Gynkunu. CBoicTBa GyHKIIMM.
Jluneitnas gynkuus, ee rpapuk. ['padux dynkuun y = |[X|. [padudeckoe pemienue
JIMHEWHBIX YPAaBHEHUN U CUCTEM JIMHENHBIX YPABHEHUM.

8-1 KJ1acce



Yuciia 1 BHIYMCTICHUSA

KBagpatHbiii KopeHb U3 uncia. [Tonarue 06 nuppanuoHaisHOM yncie. JlecaTHuHble
NpUOIMKEHUS UPPALMOHATIBHBIX Yncen. CBOMCTBA apu()METHUECKUX KBaIPATHBIX KOPHEH U
UX MPUMEHEHHE K IPeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUN U BBIYMCICHUSM.
JlelicTBUTENbHBIC YKCIIA.

Crenens ¢ 1enbpIM IMOKa3aTeaeM U ee cBolicTBa. CTaHJapTHas 3allMCh YUCIIA.
AsredOpanyeckue BbIpPasKeHU s

KBanpaTHblil TpeX4iIeH, pa3aoKEeHUE KBaJPATHOTO TPEXUICHA Ha MHOKUTEIIH.
Anrebpanueckast 1podb. OCHOBHOE CBOWCTBO anredpanyeckoi Apodu. CroxeHue,
BbIUUTAHUE, YMHOXKEHHUE, JIeIeHUE ajaredpandeckux Ipodei. PannonanbHble BoIpaXKeHUs U
uX npeoOpa3oBaHHE.

YpaBHeHHsI M HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, popmyia KopHel KBagpaTHOro ypaBHeHus. Teopema Buera.
Pemienue ypaBHeHMH, CBOIAIIMXCS K IUHEWHBIM U KBaapaTHbIM. [Ipocreiinme apoGHO-
palOHaIbHBIE YPABHEHUS.

I'paduueckas uHTEpHIpeTalus YpaBHEHUH ¢ ABYMs IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YPaBHEHUH € JBYMS IIEpEMEHHBIMU. [IprMephl pelIeHns CUCTEM HEJIMHEVHBIX YPAaBHEHUM C
JBYMsI IEPEMEHHBIMU.

Perienue TekcTOBBIX 3aa4 alreOpandeckuM CriocoOOM.

UucoBble HEPABEHCTBA U X CBOMCTBA. HepaBeHCTBO ¢ OJTHON IEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBEHCTB. JINHENHBIE HEPABEHCTBA € OJIHOM nepeMeHHON. CrucTeMsl
JIMHEWHBIX HEPABEHCTB C OJTHON NIEPEMEHHOM.

DOyHKIUHT

[Tonstue Gpynkunu. O61aCTh ONpeeaeHHs] U MHOKECTBO 3HaueHUH QyHKIMU. CriocoObl
3aJjaHus (QYHKIUH.

I'paduk pynkuuu. Yrenue cpoiicTB pyHKIMU 10 ee rpaguky. [Ipumeps! rpagpukoB GyHKIUH,
OTpa)KAIOIIUX peaIbHbIE IIPOLECCHI.

qDYHKI_II/II/I, OIMUCBIBAIOIINEC IPAMYIO U 06paTHy}o MMpONOPHUOHAJIBHBIC 3aBUCUMOCTH, UX

rpaduku. Oyskmun Y = X2,y = X3, y = VX, y = x| [paduaeckoe pemenue ypaBHeHHit n
CUCTEM ypaBHECHUM.

O-1 KkJ1ace

Yuciia 1 BLIYMCJIECHUA



PanmonanbsHble yncnia, uppaloHaIbHble YHCIa, KOHEYHbIE U OECKOHEUHbBIE IeCATUYHbBIC
npoou. MHOXKECTBO JIEHCTBUTEIBHBIX YUCEI, ICHCTBUTEIBHBIC YHCIa KaK OECKOHCYHBIS
JecsITUUHbIe Ipoou. B3auMHO 01HO3HaYHOE COOTBETCTBHE MEXKAY MHOKECTBOM
JEUCTBUTEIILHBIX YUCET U KOOPAUHATHOU NPSAMOMU.

CpaBHeHUE IEHCTBUTENBHBIX YHCEIN, apu(METHYECKHE JEHCTBUS C NEHCTBUTEIbHBIMU
YHUCIIAMH.

Pa3mepbl 00bEKTOB OKPYXkArOIIET0 MUPA, JUIMTEILHOCTD IIPOLIECCOB B OKPYKAIOLIEM MUpE.

[TpubnuxeHHoe 3HaYeHNUE BEIMYUHBI, TOYHOCTH NPHOImKeHust. OKpyTieHHe YHCET.
IIpukuaka u OLEHKa Pe3yabTaTOB BBIYMCICHUM.

YpaBHeHHsI 1 HEPABEHCTBA

JInneiiHoe ypaBHeHHe. PemieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEMHBIM.

KBagparnoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIIMXCS K KBaApaTHBIM. bUKBagpaTHOE
ypaBHeHue. [IpuMepsl peleHus ypaBHEHU TPETHEN U YETBEPTOM CTENEHEN Pa3/IoOKEHUEM Ha

MHOXHUTCIIN.

Pemrenue npoOHO-paninoHaIbHBIX YpaBHEHUH. PerieHue TeKCTOBBIX 3aa4 aareOpandecKum
METO/IOM.

VYpaBHeHHE ¢ IByMs IEPEMEHHBIMU U €ro Tpaduk. Pemenne cucreM IByX JIMHEHHBIX
YPaBHEHUN C IByMs NIEpEMEHHBIMU. Pelenue cucreM IByX YpaBHEHMM, OHO U3 KOTOPBIX
JMHEWHOE, a IPYroe — BTOpOoii crenenu. I 'padudeckas nHTepIpeTayst CHCTEMbl YPaBHEHHH C
JBYMsI IEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3aau alre0OpandeckuM CrocoOoM.

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nuHENHBIX HEPABEHCTB C OAHOW ITIEPEMEHHOM. Pemenue cucTeM JIMHENHBIX
HEpaBEHCTB ¢ 0JJHOI niepeMeHHOoM. KBaapaTHbie HepaBeHcTBa. ['padudeckas nHTepnperanus
HEPABEHCTB U CHCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUHT

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

Ipadukn dyskmumii y = kx, y =kx + b, y = k/X, y = X3, y = VX, y = |X| 1 ux cBoiicTBa.
Yuc/ioBbIie MOCIEI0BATEILHOCTH H MPOTPecCHH

[ToHsTHE YUCIOBOI MOCIETOBATENFHOCTH. 3a/TaHUE TTOCIIEIOBATEILHOCTH PEKYPPEHTHON
hopmymoit u popMyIioi N-TO YIIEHA.



Apudmerndeckas ¥ TeoMeTpruIecKas nporpeccuu. @opmMyibsl N-ro djaeHa apuMEeTHIECKON 1
Tr€OMETPUYECKON ITPOrPECCUil, CyMMBI IIEPBBIX N-X YJICHOB.

N300pakeHne 4ieHOB apu(PMETHIECKON U TEOMETPHUECKON IPOTPECCUil TOUKaMu Ha
KOOPJMHATHOM MJIOCKOCTH. JIMHEHHBIA U SKCITOHEHIMANBHBIN POCT. CI0KHBIE MPOLICHTHI.

IlnanupyemMble pe3yJabTaTbl 0CBOEHHUS
IPOrpaMMbl

JINYHOCTHBIE pe3yJabTaThl

JInyHOCTHBIE pe3yabTaThl OCBOSHUS IIPOrpaMMbl yueOHOTro Kypca «Anredpa»
XapaKTepU3yroTcs:

1) naTpuoTHYECKOE BOCTIUTAHNE!

e IIPOSIBIICHUEM MHTEPECA K IPOLUIOMY M HACTOSAIIEMY POCCHMCKON MaTEMaTUKH,
LEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB U
POCCUICKON MaTeMaTUYECKON IIKOJIbI, K HCIIOJIB30BAHUIO ATUX JOCTHKEHUM B
IpYTUX HayKax U MPUKIAIHBIX cepax;

2) rpasIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME!

e TOTOBHOCTBIO K BHIIIOJHEHHIO O0S3aHHOCTEN IpayKAaHUHA U PeaIu3aluy ero 1npas,
IPECTAaBICHUEM O MAaTEMaTHUECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IMUHBIX
CTPYKTYP, ABJICHU, TIPOLIEAYP TPaXKIAHCKOTO 00IIecTBa (Harpumep, BEIOOPHI,
OIPOCHI), TOTOBHOCTBIO K OOCYKICHUIO STHYECKHUX MPOOIIEM, CBS3aHHBIX C
MPAKTUYECKUM NIPUMEHEHUEM JOCTHKEHUN HayKH, OCO3HaHUEM BaKHOCTH
MOpPaJIbHO-ITUUECKUX MPUHIUIIOB B I€ATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

e YCTaHOBKOI Ha aKTUBHOE y4aCTHE B PELICHUU ITPAKTUYECKHX 3a/1a4
MaTE€MaTU4YeCKOW HAIPaBIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMaTUYECKOTO
00pa3oBaHMs Ha NMPOTSKEHUU BCEH JKU3HU Ul YCEIIHOM npodeccuoHanbHON
NeSITebHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHH, 0CO3HAaHHBIM BHIOOPOM U
MOCTPOCHUEM MHAMBUAYAIBHON TPaeKTOPUM 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
Y4€TOM JINYHBIX HHTEPECOB M 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYeCKOe BOCIIUTAHNE:
e CIOCOOHOCTBIO K SMOIMOHATLHOMY M 3CTETHUECKOMY BOCIIPHSTHIO
MaTeMaTUYeCKHX 0OBEKTOB, 3aja4, PEIICHHH, pacCy)KICHHH, YMEHUEM BHUJIECTh

MaTE€MaTH4YCCKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS:



e OpHEHTALMEN B IEATEIILHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MTPEACTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOIBI M 0OIIECTBa,
MOHMMAaHUEM MaTeMaTHUYeCKON HayKU Kak c(epbl UeTOBEUECKOM J1eATEIbHOCTH,
ATAIOB €€ Pa3BUTHS U 3HAUMMOCTH JUIsl pa3BUTHS LUBUIN3ALMH, OBJIaJCHUEM
A3bIKOM MaTEMaTUKH U MATEMATHYECKOM KYJIbTYpPOU KaK CPEJACTBOM IMO3HAHUS
MUDA, OBJIAJJEHUEM NIPOCTEUIIMMU HaBbIKAMH UCCIIEI0BATENIbCKON JAESITEIbHOCTH;

6) pusnueckoe BocnuTanue, HGopMHPOBAHUE KYJIbTYPbI 3I0POBbsI M IMOIMOHAJIBHOT0
0J1aronoJIyYus:

e TOTOBHOCTBIO IPUMEHATH MaTEMaTUUECKHUE 3HAHUS B NHTEPECAX CBOETO 3/10POBB,
BEJICHHS 3J0POBOr0 0Opa3a xu3HH (3710pOBOE MUTAHKE, COATAHCUPOBAHHBIN
PEKUM 3aHITUN M OT/bIXA, Pery/sipHas pU3nUecKas akTHBHOCTD),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pe(hIeKCUH, IPU3HAHUEM CBOETO MpaBa Ha OLIHMOKY
Y TaKOT0 K€ IpaBa JPyroro 4ejaoBeKa,

7) 3K0JIOTHYECKOe BOCTIMTAHUE:

e OpHEHTALMEN HA IPUMEHEHUE MaTeMaTUYECKUX 3HAHUM JUIsl pelleHUs 3a/1a4 B
00J1aCTH COXPaHHOCTH OKpY’Karollel cpebl, JIaHUPOBAHUS MOCTYIIKOB U OLIEHKU
UX BO3MOXHBIX IOCJIEICTBUMN AJIs1 OKPYKAOILEN Cpe/ibl, 0COZHAHNUEM IT100aIbHOTO
XapakTepa 3KOJOIMUECKUX MPoOeM U MyTel uxX pereHus;

8) aJanranusi K UISMCHAOIIUMCHA YCJII0BUAM COIMAIbLHOH U HpHpO)IHOﬁ Cpeanl:

e TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBUSAX HEOINPEAEICHHOCTH, IOBBIIIEHUEM YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO JeSTeIbHOCTh, B TOM YHUCJIE YMEHUS
YUUTBCS Y IPYTUX JIIOJIeH, IpUoOpeTaTh B COBMECTHOW JESITEIHHOCTH HOBBIC
3HAHMSI, HABBIKU U KOMIIETEHLIUU U3 OIbITA IPYIHX;

e HEOOXOAMMOCTHIO B (POPMUPOBAHUM HOBBIX 3HaHUH, B TOM 4Hciie GOPMYIUPOBATH
UJIe, TIOHATHS, TUIIOTE3bl 00 00BEKTAX U ABJICHUAX, B TOM YHCJIE paHee
HEU3BECTHBIX, 0CO3HABAThH ACPHUIMTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHIIHH,
IUIAHUPOBATh CBOE Pa3BUTHE;

e CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYALMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOLINI KOHTpMED, KOPPEKTHPOBATh MPUHUMAEMbIe
pelieHus u aercTBus, GopMynHpoBaTh U OLEHUBATh PUCKU U NIOCIEACTBHUS,
(bopMHpOBATH OIIBIT.

MeTaHpeI[MeTHI)Ie PE3yabTaTbl

Ilo3naBaTebHBIE YHMBEPCAJIbHbIE Y4eOHbIe 1eHCTBUS
Ba3oBble JJoruueckue aeiicTBuA:;

e BBIABIIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKH MaTEMaTHUYECKUX
00BEKTOB, MOHATHH, OTHOLIEHUN MEXIY MOHATHAMHU, (OPMYIHPOBATH
ornpezeNeHusl NOHITUH, yCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KilacCcU(UKAIINY,
OCHOBaHHUS JJ1s1 000OIEHHS U CPaBHEHUS], KPUTEPHH ITPOBOIMMOTO aHAN3a,



e BOCIPUHUMAThH, POPMYITHPOBATH U MPEOOPA30OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC
U OTpULATEIbHbIC, €AMHUYHBIC, YACTHBIC U OOLINE, YCIOBHBIE,

e BBIABISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI31 U IPOTUBOPEYUS B
¢axTax, 1aHHBIX, HAOIIOAEHUSAX U YTBEPKACHUSX, IPEAJIaraTh KPUTEPUHN IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUUH;

e JiCJIaTb BBIBOJABI C UCIIOJIB30BAHUCM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U HHAYKTUBHBIX

YMO3aKJIIOUYCHHH, YMO3aKIIOUCHHUH 110 aHAJIOTHHY;

e pa30upaTh JOKa3aTeIbCTBA MATEMATUYCCKUX YTBEPXKACHH (IPSIMBIEC U OT
IPOTHBHOT'O), IPOBOAUTH CAMOCTOSITEIILHO HECIIOXKHBIC JOKA3aTEIbCTBA
MaTeMaTHYeCKuX (PaKkToOB, BEICTpAMBATh apryMEHTALUIO, TIPUBOIUTH IPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKACHHS;

e BBIOMpATh CIIOCOO pelIeHus yueOHOM 3a1aun (CpaBHUBATh HECKOJILKO BapUAHTOB
pelIeHHs1, BRIOMPATh HanOoJIee NOAXOASAIINI C YUETOM CaMOCTOSITEIILHO
BBIJICJICHHBIX KPHUTEPUEB).

Bba3oBble ucciaenoBaTeabcKkue AeiicTBHS:

e HCIMOJB30BaTh BOMPOCHI KAK UCCIIEI0BATENLCKUI HHCTPYMEHT IMO3HAHUS,
(dopMynupoBaTh BONIPOCH], (PUKCUPYIOIINE IPOTUBOPEUHE, TPOOIIEMY,
CaMOCTOSITENIbHO YCTaHABJIMBATh HCKOMOE U JJaHHOE, (P OPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY ILJIAaHY HECJIOKHBINA IKCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE M0 YCTAHOBIIEHHUIO OCOOCHHOCTEM MaTEMaTHIYE€CKOTO
00BEeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXY COOOH;

e CaMOCTOATEIHHO (HOPMYIHPOBATH OOOOIICHHSI U BBIBOJIBI 10 PE3YJIbTaTaM
MPOBEJICHHOTO HAOIIOICHNS, UCCIIEIOBAHMUS, OIICHUBATh JOCTOBEPHOCTh
MOJIYYCHHBIX PE3YJIbTATOB, BHIBOJOB M O0OOIIECHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTaTh
MIPEATOIOKEHHS O €r0 PA3BUTHU B HOBBIX YCIIOBUSIX.

Paborta c unopmanmeii:

e BBIABJIATH HEJIOCTATOYHOCTh U N30BITOYHOCTh MH(OPMAIIMH, JAHHBIX,
HEOOXOIUMBIX JJISl PELIeHUS 3aauu,;

e BBIOMpATh, aHATM3UPOBATh, CUCTEMATU3HPOBATh U MHTEPIIPETUPOBATH
MH(}OPMaLIMIO Pa3INYHbIX BUJIOB U (DOPM IpeICTaBICHMUS,

e BbIOMpaTh (hOpMy IpeACTaBICHUS HH(OPMAIIMK U UILUTIOCTPUPOBATH PelIaeMble
3a/1la4y cXeMaMH, JuarpaMMamu, HHOU rpauKoil 1 UX KOMOMHAIUSAMY,

e OIICHMBATh HAJEKHOCTh MHPOPMALIUH 110 KPUTEPUSM, NIPEIOKEHHBIM YUUTEIEM
WK chOopMyIHPOBAaHHBIM CaMOCTOSITENBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJBbHBLIC y‘leﬁl—[l)le JedcTBUA:

e BOCIPUHUMATH U (POPMYIHPOBATH CYK/IEHUS B COOTBETCTBUU C YCIOBUSMHU U
LEJISIMU OOILEHHs], ICHO, TOYHO, TPAMOTHO BbIpa)kKaTh CBOIO TOUKY 3pEHUS B
YCTHBIX U MMCbMEHHBIX TEKCTAaX, AaBaTh MOSICHEHUS 110 XOAY peUIeHHs 3aa4H,
KOMMEHTHPOBATh MOJYyYEHHBIN PE3yibTarT;

e B X0J€ 00CYKIECHHUs 3a7aBaTh BOIPOCHI IO CYLIECTBY 00CYKIa€MOH TEMBI,
npoOJeMbl, peraeMoil 3a1a4n, BbICKa3bIBaTh UJIEH, HalleJICHHbIE Ha IIOUCK
peIlIeHus], COMOCTABIIATh CBOM CYXKIEHUS C CYKACHUSIMH IPYTHX YYaCTHUKOB



nuaiora, oOHapyKUBaTh pa3IMYUe U CXOJICTBO MO3HIINN, B KOPPEKTHOU opme
(dbopMynHpoOBaTH pa3HOTIACHKS, CBOM BO3PAKEHUS,

e TMPEICTABIIATH PE3YJIbTATHI PEIICHUS 3a/1a4H, YIKCIICPUMEHTA, UCCIICIOBaHUS,
MIPOEKTa, CAMOCTOSITEIILHO BHIOMPATh (hOpMAT BBICTYIUICHUS C YY4ETOM 3a]1a4
NPE3CHTAIMH U OCOOCHHOCTEH ayJUTOPHUH,;

e TIOHMMATh M MCIIOJIB30BATh MPEUMYIICCTBA KOMAaHTHOW U WHANBUAYAILHON paOOTHI
NPU PEIICHUU YYeOHBIX MAaTEMAaTHUYECKUX 3a/1a4;

e TIPUHUMATH IIe]Ib COBMECTHOH JICATEILHOCTH, INIAHUPOBATH OPTaHU3AIHIO
COBMECTHOM pabOThI, pacrpeessiTh BUIbI padOT, TOTOBAPHBATHCS, 00CYKIATh
MPOIIECC U PE3YJIbTAT PadOTHI, 0000IIaTh MHEHUSI HECKOJIBLKHX JIFO/ICH;

e y4aCTBOBAaTh B IPYIIOBHIX (hopMax paboThl (0OCYKIACHHS, 0OMEH MHEHHUSIMH,
MO3TOBBIE IITYPMbI H JIP.), BBIMOJHATH CBOIO YaCTh PaOOTHI M KOOPAMHUPOBATH
CBOM JICWCTBUS C JPYTUMH YWICHAMH KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIAIa
B OOIIMI MPOAYKT IO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YIYACTHHKAMU
B3aUMO/ICHCTBHSI.

PeryasiTuBHbIe yHHBepcaJbHbIe YUeOHbIE TeilicTBHSA
Camoopranuzanusi:

e CaMOCTOSITEJILHO COCTABJISTH IUIAH, AJITOPUTM PEIICHHS 3a7a4u (MK €ro 4acTh),
BBIOMPATH CIIOCO0 pEIIeHHsI ¢ YYETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTUPOBAaTh U KOPPEKTUPOBATh BApUAHTHI PEILICHUH C
y4€TOM HOBOM HH(pOpMAIIUH.

CﬁMOKOHTpOJ’Ib, 3MOLMOHAJIbHbIA HHTEJJIEKT:

e BJIAJIETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS IPOLIECCA U pe3yJIbTaTa
pellIeHns: MaTEMaTUYECKOH 3a1a4u;

e TPEABUAETH TPYJHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IIPU PEILICHUU 3aJ]auH,
BHOCUTbH KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLIEHUBATh COOTBETCTBUE PE3YNbTATA ACSITEIBHOCTH ITOCTABIEHHOMN L€ U
YCIIOBUSM, OOBSICHATh IPUUYMHBI JOCTHXKEHUS WM HEJOCTUKEHUS LI€TTH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IIpeanMeTHBIE pe3yabTAThl

7-1 kiaace

K koHIly 00y4eHus: B 7-M KJiacce 00y4aroImuics MOIyduT CIeAyIOIue NpeMeTHbIE
pe3yIbTATHI.

Yuciia 1 BLIYUCICHUSA

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



HaxomuTh 3Ha4eHUs YUCIOBBIX BBIPAKCHHUM, TPUMEHSATh Pa3HOOOpa3HbIE CIIOCOOBI M MTPUEMBI
BBIYHCIICHUS 3HAYCHUN JPOOHBIX BRIPAKEHUH, COACpKAMNX OOBIKHOBEHHBIC U JCCSITHYHBIC
pooHu.

[TepexoauTth OT 0HOMN (OPMBI 3AIIMCH YHCEN K Apyroi (peoOpa3oBbIBaTh AECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JIECATUYHYIO IPOOB).

CpaBHUBATH U YIOPSIOYNBATH PAIIMOHAIBHBIE YHCITA.

OxpyryisTh yucna.

BBINONMHATE IPUKUIKY U OLICHKY pe3yJIbTaTa BEIYMCIICHHM, OLIEHKY 3HAYEHUH YUCIIOBBIX
BBIPAKCHUI. BBIIIOJIHATE JEUCTBUSI CO CTENIEHAMH C HATYPAJIbHBIMU I10KA3aTEISIMU.

HpI/IMeHHTB MMPU3HAKH ACIIMMOCTH, PA3JIOKCHUC HAa MHOXKHUTCIIM HATYpaJIbHbIX YUCCII.
Pemrats IMPAKTUKO-OPUCHTHPOBAHHBIC 3a4a4U, CBA3AHHBIC C OTHOIICHHUEM BCIIMYNH,
IMPONMOPHUOHATIBHOCTBIO BEJIMYHH, [IPOUCHTAMU, HHTCPIIPETUPOBATD PE3YJIbTAThI PCIICHUS
3a1a4 ¢ y4u€ToM OFpaHI/IquI/If/'I, CBSI3aHHBIX CO CBOMCTBaAMH paccMaTpruBaCMbIX 00BEKTOB.

Auaredpanyeckne BbIpaKeHHUs

Hcrnosp30Bath anreOpandecKyr TEPMHUHOJIOTUIO U CUMBOJIMKY, IPUMEHSTD €€ B ITpoLiecce
OCBOCHHSA y4eOHOTO MaTepuaia.

HaXOIlI/ITB 3Ha4YCHUA 6YKBGHHI)IX BI)Ipa)KeHI/H\/JI IIpH 3a1aHHBIX 3HAYCHUAX MCPCMCHHBIX.

BrinonHsTh Hp606p330BaHI/I$I LEJIOTO BBIPAKCHUS B MHOT'OYJICH TPUBCIACHUCM HOI[O6HBIX
cJ1ara€MbIX, paCKpbITUEM CKOOOK.

BbINoMHATE YMHOXKEHNE O/THOYJIEHA HA MHOTOYJIEH M MHOTOWJIEHA HA MHOTOYJIEH,
IPUMEHATH (POPMYIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

Ocy1ecTBIATh Pa3ioKeHHE MHOTOWIEHOB HA MHOXKUTEIHN C TIOMOIIIbIO BHIHECEHUS 32 CKOOKHU
0011ero MHOXKHTES, TPYNITUPOBKY ClIaraeéMblX, IPUMEHEHUs (POPMYIT COKPAIIEHHOTO
YMHOKEHUS.

[IpumensTs npeoOpa3zoBaHKsl MHOTOWICHOB JJIsl PELICHUS pPa3InYHbIX 3a/1a4 U3 MaTEMAaTHUKH,
CMEXHBIX IIPEAMETOB, U3 PEAILHON IIPAKTUKH.

Vcnonb30BaTh CBOWCTBA CTENEHEN C HATypalbHBIMU MOKA3aTeNIMHU AJIsl TPeoOpa3oBaHUs
BBIPa)KCHU.

YpaBHeHHsI M HEPABEHCTBA
Pemrate nuHeNHbIE YpaBHEHHU C OJHOW IIEPEMEHHOM, IPUMEHSS [TPaBUiIa IIEPEX0AA OT

HCXOJIHOTO YPAaBHEHUS K pABHOCUIILHOMY eMy. IIpoBepsTh, SIBISETCS JIM YMUCI0 KOPHEM
YpaBHEHUSL.



[IpumensTh rpaduueckre METOIbI IPU PEUICHUH JTUHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonOupath npuMepsl nap yuce, ABISIOIUXCS PEIIeHUEM JIMHEHHOTO YPaBHEHUS C IBYMS
MepEMEHHBIMHU.

Ctpouth B KOOPJMHATHOMN TIOCKOCTH IpapUK JIMHEHHOTO YpaBHEHUS C ABYMS
MIEPEMEHHBIMH, TOJIB3YACh TpaUKOM, IPUBOAUTH IPUMEPHI PELICHUST YPABHEHUS.

Pemarh cucTeMbl IBYX TMHEHHBIX YPaBHEHUN C IBYMS IEPEMEHHBIMH, B TOM YHUCJIC
rpauIecKy.

CocTaBndaTh U pemaTh JIMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHUHN O
YCIIOBHIO 33J1a4, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4 MOJYYCHHBIN
pe3yInbTar.

DOYyHKIUH

N300paxaTh Ha KOOPIUHATHON NIPSIMON TOYKH, COOTBETCTBYIOIIUE 33JaHHBIM KOOPJIHHATAM,
Jy4H, OTPE3KU, HHTEPBaJIbl, 3aMIUCHIBATH YUCIOBbIE IPOMEXKYTKH HA alre0panyeckoM Si3bIKe.

OtMmeyath B KOOPANHATHOM INIOCKOCTH TOYKH IO 3alaHHBIM KOOPMHATAM, CTPOUTH IpaduKu
nuHeHHbIX QyHKIMNA. CTpouTth rpaduk GyHKIu Yy = [X|.

OnwuchIBaTh € MOMOIIBIO PYHKIIUI M3BECTHBIC 3aBUCUMOCTH MEX/y BEJTMUMHAMH: CKOPOCTb,
BpEMs, paCCTOSIHHE, 1IeHa, KOJIMYECTBO, CTOMMOCTh, IIPOU3BOAUTEILHOCTD, BpeMsl, 00beM
paboTHI.

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

[Tonumate rpaduyeckuii crocod npeacTaBiIeHUs U aHaIn3a HHPOpMaIUY, U3BJIEKATh U
HUHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPadUKOB PeabHBIX MPOIECCOB U 3aBUCUMOCTEH.

8-i1 kiace

K koHIly 00y4eHus B 8-M kJjiacce 00y4aromuiics MOIyduT CIeAYIOIUe peAMETHbIE
pe3yIbTATHI.

Yucaa 1 BLIYUCJIEHUA

Hcnonp30BaTh HaYaabHBIE PEACTABICHUS O MHOKECTBE IEUCTBUTEIBHBIX YUCEIT IS
CpPaBHEHHS, OKPYTJIEHUS U BBIYUCIEHUHN, N300pakaTh JEHCTBUTENbHBIC YKCIIa TOUKAMHU Ha
KOOPAMHATHOU IIPSIMOM.

[TpumeHATH NOHATHE apUPMETUYECKOTO KBAaJPATHOIO KOPHS, HAXOAUTh KBaJpaTHbIE KOPHH,
UCIOJIB3YS IPU HEOOXOIUMOCTH KaJIbKYJISITOP, BBIOIHATH MpeoOpa3oBaHus BhIPpaXKEHUH,
coJiepaKallMX KBaApAaTHbIE KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEH.

Hcnonp30Bath 3anucy OOJBIITUX W MAJIBIX YUCEN C IIOMOIIBIO JECATUIHBIX APOOEH 1
crenenei yucia 10.



AnredOpanyeckue BbIpasKeHU s

HpI/IMCHHTB IIOHATHUC CTCIICHU C IEJIBIM IIOKA3aTCJIEM, BBIITIOJIHATH npeo6pa30BaHI/1${
Bblpa)KeHHﬁ, COACPpKAMNX CTCIICHU C LCJIbIM IMOKAa3aTCIJICM.

BBINONHATE TOXKIECTBEHHbIE IPEOOPa30BAHUS PALMOHAIBHBIX BBIPAKEHUH HA OCHOBE
MpaBUJI ICHCTBUIA HAJl MHOTOWICHAMH U ajTreOpandecKuMu IpOOsIMH.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIIH.

[TpumeHsaTH IPeoOpa30BaHUs BEIPAKECHUH IS pEILICHHUS PA3IMYHbBIX 337a4 U3 MaTEMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTUKHU.

YPaBHeHI/Iﬂ U HEPABCHCTBA

Pemrate nuHelHbIe, KBaApaTHbIC YPABHEHUS U PALIMOHAJIBHBIC YPABHEHUS, CBOISIINAECS K
HUM, CUCTEMBI IByX YPaBHEHUH C ABYMs [IEPEMECHHBIMH.

[IpoBoauTh npocTeiINe UCCIIEIOBAaHUS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM YHUCJIE C
MPUMEHEHHEM TpaprueCKuX mpeacTaBicHuil (YCTaHABIMBATh, HMECT JIH YPABHEHUE HJIH
CHCTeMa YPaBHEHHU PEIICHHs, €CIIH UMEET, TO CKOJIBKO, U TIp.).

[TepexoauTh OT clioBeCHOM (hOPMYITUPOBKHU 33/1a4UH K €€ anreOpandecKoi MoAeIu ¢
MIOMOILIBIO COCTABJICHUS] YPABHEHUS WM CUCTEMbl YPaBHEHUM, HHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJ]a4¥ MTOJYyYECHHBIN pe3yJIbTarT.

[IpumensATH CBOMCTBA YHCIOBBIX HEPABEHCTB I CPABHEHHUSI, OLICHKH, PEIIATh JIMHEHHBIE
HEPaBEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh IpaUUECKYIO HILTIOCTPALIUIO
MHO’KECTBA PEIIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNH

[ToHUMATh M UCTIOIB30BATh (DYHKIIMOHAIBHBIC IOHATHUS U SI3BIK (TEPMUHBI, CAMBOJIUYECKHE
0003HauYCHHS), ONIPEACIIAThH 3HaUCHHE (DYHKIIMU 10 3HAUEHHUIO apTyMEHTa, OMPEICIIATh

CBOMCTBA (PYHKIIUH 110 €€ TpaduKy.

CTpouTh rpa MKy FTeMeHTapHbIX ByHKImiA Biga: Y = K/X, Yy = X2,y = X3, y = X, y = Vx.
OnuceiBaTh CBOICTBA YUCIOBON (YHKIMHU IO €€ rpaduky.

9-i1 kiIace

K koHIly 00y4eHus B 9-M kJjacce 00y4yaromuiics MOJIyduT CIeAYIOIUe peAMETHbIE
pe3yIbTaTHI.

Yuciia 1 BLIYUCICHUSA
CpaBHMBATh U yNOPSA0YMBATH PALIMOHATIBHBIE U UPPAIIMOHAIIBHBIE YHCIIA.

BreimonHATh apI/I(I)MeTI/ILICCKI/IC HeﬁCTBHH C palluOHAJIbHBIMU YUCJIaMHU, COYCTAaA YCTHBIC U
IMUCbMCHHBIC IPHUEMBI, BBITTIOJIHATH BBIYHUCICHUA C HPppallUOHAJIBHBIMU YK CJIIaMU.



HaxonuTe 3Ha4eHNA CTENEHEN € LENbIMU MOKA3aTeIIIMUA U KOPHEH, BBIYUCIIATh 3HAYCHUS
YHUCJIOBBIX BBIPAKECHUM.

OKpyrisTh NE€HCTBUTENIBHBIE YUCIIA, BBIOIHATH IPUKUJIKY PE3Y/IbTaTa BEIUUCICHUH, OLICHKY
YHCJIOBBIX BBIPA)KCHUH.

YPaBHeHI/Iﬂ U HEPABCHCTBA

Pemate nuHENHbIE U KBaApaTHbIC YPABHEHUS, YPABHEHUS, CBOAAIIMECS K HUM, IIPOCTEHUIIINE
IpOOHO-paLlMOHAIbHBIE YPABHEHHUS.

Pewate cucreMbl AByX TUHEHHBIX YPABHEHUH C ABYMS IEPEMEHHBIMHU M CUCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISIETCS JIMHEUHBIM.

Pemiate TekcTOBBIE 331a4K aIredpanuecKuM CriocoO0M C MOMOIIBIO COCTABJICHUS YPaBHEHUS
WJIY CUCTEMBI JIBYX YPAaBHEHMM C IBYMs IIEPEMEHHBIMU.

[IpoBOANTE MpOCTENIINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YPABHEHUH, B TOM YHUCJIE C
NpUMEHEHHEM rpauYecKux MpeAcTaBieHu (yCTaHABINBATh, UIMEET JIM YPAaBHEHUE WUIIH
CHCTeMa YpaBHEHHI PEIICHHS, €CIIHM UMEET, TO CKOJIBKO, U TIp.).

Pemiate nuHeliHbIe HEPABEHCTBA, KBaIpaTHBIC HEPABEHCTBA, M300paXKaTh PEIICHHE
HEPaBEHCTB Ha YHCIIOBOW MPSMOA, 3aMKCHIBATh PEIICHUE C TTIOMOIIbIO CHMBOJIOB.

PemaTh crcTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOUAIOIINE KBAJPATHOE
HEPaBEHCTBO, N300paXkaTh PEIICHHE CUCTEMbI HEPABEHCTB Ha YHCIOBOW MPSMOH, 3aITUCHIBATH
PELICHUE C TIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PEHICHUH PA3JIUUHBIX 3371a4.

DyHKUNH

PacriozHaBath QyHKIMM H3ydeHHBIX BUIOB. [I0Ka3pIBaTh CXeMaTHYECKU PaCIIOIOKEHNE Ha
KOOPJIMHATHO# rtockocTh rpadukoB pynkuuit Buga: y = kx, y = kx + b, y = k/x, y = ax? + bx
+¢,y =%,y =X,y = |X|. B 3aBHcHMOCTH OT 3HaueHHH KO>)(UIHEHTOB, ONHUCHIBATH

CBOMCTBA (DYHKIUH.

Crpouth 1 n300paxkaTh CXeMaTUYECKU TpapuKU KBaIpaTUUHBIX (PYHKIUH, OMUCHIBATH
CBOMCTBA KBaJIpaTUYHbIX (DYHKIMH MO UX rpaduKam.

Pacrio3znaBath KBaJipaTUUHYIO QYHKIHIO IO (hOpMyIie, IPUBOIUTH MPUMEPHI KBaAPATUYHBIX
GyHKUIMN U3 pealbHOM XKHU3HH, (PU3UKH, TEOMETPHUH.

YucaoBble MOCTAEI0BATEIbHOCTH H nmporpeccuu

Pacno3naBarth apI/I(bMCTI/I‘{CCKYIO N TCOMECTPUUYCCKYIO TPOTPCCCHUU IIPU PA3HBIX crocobax
3aaHusl.

BBINONHATE BRIYUCICHUS C UCIIOJIb30BaHHEM (OpMYII N-T0 wieHa apupMeTHIecKoil u
r€OMETPUYECKON ITPOTrPECCUI, CyMMBI ITEPBBIX N-X YJIEHOB.



I/I3o6pa>1<aTL YJICHBI MTOCJIIECA0BATCIIPHOCTH TOYKaAMH Ha KOOpI[PIH&THOﬁ IIJIOCKOCTH.

Pemats 3amaun, cBsI3aHHBIE C YUCIOBBIMU II0CIEN0BATEIBHOCTSMH, B TOM YHCIIE 3a1a4H U3
peabHOM )KU3HU (C MCIOIB30BAaHUEM KaIIbKYJIATOPA, IIU(PPOBBIX TEXHOJIOTHH).
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