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Padouast nporpamma no ajaredpe s 7-9-x kiaccos

IHHosscHuTeAbHAA 3aAIIHCKA

Pabouas nporpamma yueOHOTo Kypca «Anredpa» Ha ypoBEeHb OCHOBHOT'O OOIIIEro 00pa3oBaHus JUis
oOyuaromuxcs 7-9-x kinaccoB MBOY «I'mmua3us» pazpaboTaHa B COOTBETCTBUU C TPEOOBAHUSMU:

o ®@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Oenepauun»;

o mpukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O06 yTBepxkaeHuu dheaepaibHOro
rOCyAapCTBEHHOT0 00pa30BaTENIBHOTO CTAHIAPTa OCHOBHOTO OOIIET0 00pa30BaHUs»;

o mpukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O06 yTBepxkaeHuu deaepaibHON
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00I1Ier0 00pa3oBaHUsY;

o mnpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxknenuu lopsaka opranuzanuu
1 OCYIIECTBIIEHUSI 00Pa30BaTEIbHOM JEATEIBHOCTH 10 OCHOBHBIM 0011€00pa30BaTeIbHBIM
nporpaMmaM — 00pa30oBaTeIbHBIM IMPOrpaMMaM HA4aJIbHOTO 00IIEro, OCHOBHOTO OOIIETo U
CpeaHero o0miero 0opa3oBaHusm»;

o C(II2.4.3648-20 «CanutapHO-3M1IEMUOJIOTUYECKUE TPEOOBAHNS K OpraHU3alusiIM
BOCIUTAHUS U 00y4EHHUs, OTJBIXA U O3IOPOBJICHUS JETEH U MOJIOICKUY, YTBEPKACHHBIX
MMOCTAaHOBJICHUEM TJIABHOT'O CaHUTApHOTO Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «['urnennueckue HOpMaTUBBI U TPEOOBaHUSI K 00ECIICUEHHUIO
6e3omacHOCTH U (MiH) O€3BPETHOCTH /IS YeIOBeKa (PaKTOPOB CPeabl OOUTaHU,
YTBEP>K/I€HHBIX [IOCTAHOBJIEHUEM IJIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne 2;

e KOHIIENIMU Pa3BUTHUSI MAaTEMaTHUECKOT0 00pa30BaHMsl, yTBEPKIACHHON paclopsyKEHUEM
[IpaButensctBa ot 24.12.2013 Ne 2506-p;

e y4eOHOTO TUTaHa OCHOBHOTO 00IIIero 00pa3oBaHus, yTBEepKIeHHOTO npukazoM MbOY
«I'mmuazus» ot 31.08.2023 Ne 32 «O06 yTBepKI€HHH OCHOBHON 00pa3oBaTeIbHON
MpOorpaMMbl OCHOBHOT'O 00111€TO 00pa30oBaHusD»;

e (denepanbpHO paboueil mporpaMMbl yueOHOTO Kypca « Anredpay», KOTOPbIil BXOAUT B COCTaB
ydebHoro npenMera «MaremMaTHKa.

Pabouas nmporpaMMa OpHeHTUpPOBaHA Ha II€JIeBbIE PUOPHUTETHI, CPOPMYIMPOBAaHHBIE B (peepanbHOi
paboueii mporpamMme BOCIIUTaHUs U B paboueit mporpamme Bocnutanus MBOY «['umHazusy.

Anrebpa ABIIsSETCS OJJHUM U3 ONOPHBIX KYPCOB OCHOBHOI'O OOIIIEro 00pa3oBaHusi: OHa 00eCIeuynBaeT
U3y4YeHHe JPYTruX JUCLHUIUIMH, KaK €CTECTBEHHO-HAyYHOI'0, TaK U TYMaHUTapHOTO LIUKJIOB, €€ OCBOCHHE
HE00X0IMMO ISl TIPOIOJKEHUST 00pa30BaHMsI U B TIOBCEHEBHOM KHU3HH. PazBuTHe y 00yJaronmxcs
HaYYHbIX PEJCTaBICHUN O MPOMCXOXKACHUHU U CYLITHOCTH ajdredpanyeckux abcTpakiuii, crocode
OTPaKECHUS MAaTEeMAaTHYECKON HAYKOM SIBJICHHUI U MPOIECCOB B IPUPOIE U OOIIECTBE, POIH
MaTeMaTHYeCKOro MOJIEIMPOBAHUS B HAYyYHOM MO3HAHUU U B IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAay4YHOI'O MUPOBO33PCHHA U KAaUCCTB MBIIJICHUS, H€O6XOI[I/IMI)IX IJid aganTaliyuyi B COBPpEMCHHOM
mdposoM obectse. Mzydenue anredpsl o0ecrieunBaeT pa3BUTHE YMEHUs Ha0It0JaTh, CPAaBHUBATD,
HaxXOJUuThb 3aKOHOMCPHOCTH, Tpe6yeT KPUTUYHOCTH MBIIIJICHHUA, CIOCOOHOCTH APTYMCHTUPOBAHHO
000CHOBBIBAaTh CBOM JICHCTBHS U BBIBO/IBI, (hOPMYIUPOBaTh yTBEpXKAeHHU. OCBOEHHE Kypca alreOpbl
oOecrieunBaeT Pa3BUTHUC JIOTHICCKOI'0 MBIIIJICHHUA 06yqa}0m1/1xcslz OHU UCIIOJIB3YIOT JCAYKTUBHBIC U
MHIyKTUBHBIE paccykJeHHs, 0000I1eHne 1 KOHKPETU3aIUIo, abcTparupoBanue u aHajaoruio. Ooydyenue
anreOpe MmpeanoaaraeT 3HaYUTENbHBIN 00BEM CaMOCTOATEBHOM NeSTETHHOCTH 00yJatOINXCs,



MOATOMY CaMOCTOSITEIBHOE PEIICHHUE 3a/1a4 SBJISICTCS pean3aiueil e TebHOCTHOTO TPUHIIHIIA
00yueHwusI.

B cTpykType mporpamMmsl yaeOHOToO Kypca «Anredpay JUisi OCHOBHOTO 00IIEro o0pa3oBaHMsi OCHOBHOE
MECTO 3aHMMAIOT COZEP KATEIbHO-METOJMUECKUE TUHUU: «HKcaa u BEIYUCICHU», «AlreOpandyeckue
BBIPAKECHUSY, « Y PABHEHUS U HEpaBEHCTBA», «DyHkmun». Kaxkaas U3 3Tux copepxaTenbHO-
METOIMYECKUX JTUHUNA Pa3BUBAETCA HA NMPOTSHKEHUU TPEX JIET U3YYEHUsS Kypca, B3AUMOACUCTBYS C
JPYTUMHU €ro JIUHUAMU. B X071e n3ydenus: yaeOGHOro Kypca 00y4aronmmMcst MPUXOJUTCS JTIOTHYECKH
paccyxJaTh, UCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH SI3bIK. B CBsA3M ¢ 3TUM B IIporpammy y4eOHOTo
Kypca «Anredpay BKIIOUYEHbI HEKOTOPbIE OCHOBBI JIOTHKH, IPEACTABIEHHBIE BO BCEX OCHOBHBIX
paszenax MaTeMaTHYecKoro o0pa3oBaHus U CLIOCOOCTBYIOLIME OBJIAZICHHUIO 00yUarOIMMUCS OCHOB
YHHMBEPCAJILHOI'O MaTeMaTHUECKOro si3bIKa. CoepKaTeIbHOM U CTPYKTYPHOM 0COOEHHOCTHIO Y4eOHOTO
Kypca «Anredpa» sBISETCS €ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHUM «Yucaa U BBIYUCICHUS CIIYKUT OCHOBOM IS JaJIbHEHIIEr0 U3y4eHHUs
MaTEMaTHKH, CTIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS JIOTHUECKOTO MBIIUICHUS, (HOPMUPOBAHUIO
YMCHUA ITOJIB30BATHCA AJITOPUTMaMHU, a TAKKE HpI/IO6p€TCHI/IIO MMPAaKTUYCCKUX HABBIKOB, H606X0}II/IMLIX
JUTSI TIOBCEAHEBHOM KM3HU. Pa3BUTHE MOHATHUS O YHCIIe HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus
CBA3aHO C PallMOHAIBHBIMU U UPPALMOHATILHBIMU YHCIIaMU, (OPMUPOBAHUEM MPECTABICHUHN O
JNEHCTBUTENLHOM YHUCIIe. 3aBeplIeHIEe OCBOCHHS YUCIOBOM TUHUN OTHECEHO K CpeIHEMY 00IIeMy
00pa3oBaHMIo.

Copneprkanue IBYX anreOpandeckux JUHUN — « AJreOpandecKkre BRIPKEHHs» U «Y paBHEHUS U
HEPAaBEHCTBA» CIOCOOCTBYET POPMUPOBAHUIO y OOYUAIOIIMXCS MATEMAaTUYECKOTO anmapara,
HE0OXO0JUMOT0 ISl pEIIeHUs 3a]1a4 MAaTEMaTUKH, CMEKHBIX [TPEIMETOB U NMPAKTUKO-OPUEHTUPOBAHHBIX
3agad. Ha ypoBHe ocHOBHOTO 00111eT0 00pa30BaHus y4eOHBIH MaTepual rpynnupyercss BOKPYT
palMOHATBHBIX BEIPAXKEHUH. Alredpa IEMOHCTPUPYET 3HAYCHUE MAaTEeMATHKH KaK sI3bIKa IS
MOCTPOCHUS MaTeMaTHUYECKUX MOJIEJIeH, OMCaHus MIPOLIECCOB U ABIIEHUN peardbHOro Mupa. B 3amaun
00yudeHus anredpe BXOJAT TaKKe JalbHENIIEe pa3BUTHE AITOPUTMUYECKOTO MBIIIIJICHUS,
HE00XO0IUMOT0, B YACTHOCTH, JUISI OCBOCHUSI Kypca MH(POPMATHUKH, U OBJIaJICHUE HABBIKAMU
JeNyKTUBHBIX paccykaeHuit. [IpeobpazoBaHne CHMBOIBHBIX (JOPM CITOCOOCTBYET Pa3BUTHIO
BOOOpakeHUs1, CHOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPYECTBY.

Copepxanue QpyHKIMOHAIBHO-TpapUUeCKON JTMHUN HALEJICHO Ha MOJIy4eHHe 00y4JalouMuUcs 3HaHUu#| O
GYHKIUSAX KaK BOXKHEHIIIEH MAaTeMaTUYECKON MOCIH JJIsl OTIMCAHUS U UCCIIEOBAHUS PAa3HOOOPa3HBIX
IIPOLIECCOB U SIBJICHUH B MpupoJe U odiiecTe. M3yuenue marepuaia cnocoOCTByeT pa3BUTHIO Y
00y4JarIUXCsl YMEHUS UCTIOIb30BaTh Pa3IMYHBIE BBRIPA3UTEIbHBIC CPEICTBA SI3bIKA MATEMATUKH —
CJIOBECHBIE, CHMBOJINYECKHUE, rpaduuecKre, BHOCUT BKJIal B ((OPMUPOBAHUE MTPEICTABICHUM O poin
MaTE€MAaTUKHU B Pa3BUTUH LIMBUIIM3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY TUTaHy B 7-9 Kilaccax u3zydaercs yueOHbIN Kypce «Anredpay, KOTOPBIA BKIIOUAET
CJIETYIOIINE OCHOBHBIC pa3/ielibl cojepkanus: «Hucna u BeIYUCICHU Y, « AJredpandeckue
BBIPOXKECHUS», « Y pAaBHEHUS U HEPABEHCTBA», « DyHKIMN».

Ha u3yuenune yueOHoro Kypca «Anredpa» oroautcs 306 gaco: B 7-M kinacce — 102 vaca (3 gaca B
Hezeno), B 8-M kiacce — 102 yaca (3 yaca B Henenio), B 9-Mm kiacce — 102 yaca (3 yaca B HEJIeNo0).

Jlist peanu3anuu mporpaMMbl HCTIONB3YIOTCS Y4EeOHUKH, JOMYIIEHHBIE K HCIIOIB30BAHHIO MPU
peanu3anuy UMEIOIINX TOCYIaPCTBEHHYIO aKKPEIUTAINIO 00pa30BaTEIbHBIX MPOTPAMM HaYaIbHOTO



00111er0, OCHOBHOTO 00IIIET0, CpeHEero 001Iero 00pa3oBaHus OpraHU3aUsIMHU, OCYIIECTBIISFOIIUMHA
00pa3oBaTeNbHYIO IeATeNbHOCTD, MprKa3oM MunmnpocsemieHus ot 21.09.2022 Ne 858:

e Aurebpa, 7 xnacc/ MakaperaeB F0.H., Munntok H.I'., Hemmkos K.W. u npyrue; moa penakiuei
TemsikoBckoro C.A., AkunonepHoe o6mectBo «M3marensctBo «lIpocBemenney;

e Aurebpa, 8 xmacc/ MakaperaeB F0.H., Munntok H.I'., Hemmkos K.W. u npyrue; moa penakiuei
TemsikoBckoro C.A., AkunonepHoe oomectBo «M3marensctBo «lIpocBemenney;

e Aurebpa, 9 xnacc/ Makaperae F0.H., Munntok H.I'., Hemmkos K.W. u npyrue; moa penakmuei
TemsikoBckoro C.A., AkunonepHoe oo6mectBo «M3marensctBo «lIpocBemenney;

DneKTpOHHBIE 00pa30BaTENbHBIE PECYPCHI, JOMYIICHHBIE K HCIIOIH30BAHHUIO MPU PEATU3alUN UMEIOIIIX
rOCyAapCTBEHHYIO aKKPEAUTALMIO0 00pa30BaTENIbHBIX TPOrPaMM HA4aJIbHOTO O0ILIEro, OCHOBHOTO
obmiero, cpeanero oouiero oopasoanus npukazoM Munnpocserienus oT 02.08.2022 Ne 653:

e Anrebpa, 7 kitacc, DI'AOY IO «Akanemust MuHmnpocsenieHus: Poccuny;

e Anrebpa, 8 kitacc, DI'AOY IO «Axkanemusi MunmnpocsenieHus: Poccuny;

e Anrebpa, 9 kitacc, PDI'AOY JII1O «Akanemust MuHmnpocsenieHus: Poccuny;

e DIIEKTPOHHBIN 00pa3zoBarenbHbIi pecypc «Jomamnue 3aganus. OcHOBHOE o011Iee
oOpaszoBanue. Anredpay, 7-9 knacc, AO UznarenbctBo «IIpocBemienuey;

Coaepkanuve yyeOHOro npeaMera

«r
7-11 KJ1acc
Yucina ¥ BbIYHCICHHUA
Jpobu 0ObIKHOBEHHBIE U AECATUYHBIE, IEPEX0]] OT 0JIHOM (popmbl 3amucu apodeit k Apyroil. [lonstue

paIoHaIbHOIO YKCIIA, 3aIUCh, CPABHEHUE, YIOPSAIOYNBAHUE PALlMOHANBHBIX YKced. ApupMeTHIECKIe
JIEUCTBUSI C pallMOHATBHBIMY YnciaMu. Perenue 3a1a4 u3 peasibHOW MPaKTUKU HAa 9acTH, Ha JPOOH.



CreneHb ¢ HaTypaJbHBIM [TOKa3aTeIeM: ONpeeeHne, Ipeodpa3oBaHNe BbIPaKEHUM Ha OCHOBE
OTIpeNIeJIeHNs, 3aIUCh OONBIIHNX Yncell. [IponeHTsl, 3anmmuch MPOIEHTOB B BUAE ApoOu U qpodu B BUIE
IIPOLICHTOB. TpHU OCHOBHBIE 3a/1a4 Ha MPOLEHTHI, PELICHUE 3a1a4 U3 PEAIbHON ITPAKTUKHU.

[IpuMeHeHne NPU3HAKOB ACIIUMOCTH, PA3J10KEHUE HA MHOKHUTENIHN HATYPAJIbHBIX YHCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE TIpsiMasi U 0OpaTHasi MPOMOPIHOHATBHOCTH.

Auredpanyeckue BbIpasKeHUs

ITepemeHHbIE, YUCIIOBOE 3HAUEHUE BBIPAXKEHMSI C IEPEMEHHOM. [lonmycTUMbIEe 3HaUEHUS IEPEMEHHBIX.
[IpencraBieHre 3aBUCMMOCTH MEX]Ty BEIMYMHAMHU B BUJIe GopMyJibl. Beraucnenus no gopmynam.
[TpeoOpa3oBanue OyKBEHHBIX BBIPAKEHUI, TOXKIECTBEHHO PAaBHBIC BBIPAKEHUSI, TPABUIIA
peoOpa3oBaHus CyMM U MTPOU3BEACHUMN, PAaBUJIa PACKPBHITHUSA CKOOOK U MPUBEACHUS MTOT00HBIX
CJIaraeMaiX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTEIEM.

Opnnowiensl 1 MHOrowieHsl. CreneHp MHOrowieHa. Cio)keHue, BBIMUTAHUE, YMHOKEHHE MHOTOYJICHOB.
@DopMyJIbl COKPALIEHHOTO YMHOKEHUS: KBaJIpaT CyMMbI U KBaJpat pazHocTtu. dopmysa pa3HOCTH
KBaJpaToB. Pa3noxeHne MHOrO4IeHOB

Ha MHOXUTEIIN.

YpaBHeHHUS M HEPABEHCTBA

VYpaBHeHUE, KOPEHb YPaBHEHUS, IIpaBuiia MPeoOpa30BaHNs ypaBHEHUS, PABHOCUIBHOCTb YPAaBHEHH.
JIuneliHoe ypaBHEHME C OJHOM MEPEMEHHOM, YUCIIO KOPHEH JIMHEWHOTO YPABHEHUS, PEILICHUE
JUHENHbIX ypaBHeHUH. CocTaBlieHHE ypaBHEHUH 10 YCIOBUIO 3a/jaul. Perienre TeKCTOBBIX 3aa4 ¢
MIOMOILIbIO YPABHEHH.

JluneiiHoe ypaBHEHHE C IByMs ITEPEMEHHBIMU U ero rpaduk. CucTema IBYX JIMHEHHBIX YpaBHEHUH C
JBYMs IEpeMEHHBIMH. Perienue cucteM ypaBHEHH criocoO0OM MOACTaHOBKU. [IpruMeps! perenus
TEKCTOBBIX 3aJ1a4 C [IOMOIIbIO0 CUCTEM YPABHEHUH.

DOyHKUUHA

Koopannara Touku Ha npsimoii. UucioBsie npoMekyTKH. PaccTosiHue MeX Iy 1ByMs TOYKaMHU
KOOPJMHATHOU MPSIMOiA.

[IpssmoyronpHas cuctema koopauHat, oc Ox u Oy. Abcuucca u opArHATa TOYKA Ha KOOPIMHATHOU
iockocTu. [Ipumeps! rpadukos, 3a1anHbIX GpopMysnamu. UreHne rpa)ukoB pealibHbIX 3aBUCUMOCTEH.

[Tonsitue pynkuuu. I'paduk Gynkiuu. CpoiictBa GpyHkuuid. JlnneitHas pyukaus, e€ rpaduk. ['paduk
¢byukuuu y = |x|. 'paduueckoe penieHne TMHEHHBIX YPaBHEHUNA U CUCTEM JTMHEHHBIX YPaBHEHU.

8-i1 Kj1ace

Yucaa ¥ BLIYACIEHUS



KBanpatHslit kopeHb u3 yncia. [Tousatue 06 nuppanuroHansHOM uncie. JlecaTHuHbIe TPUOIMKEHUS]
UppanroHaIbHBIX Yrcesd. CBOMCTBa apu(METHUECKUX KBAaIPATHBIX KOPHEW U X MIPUMEHEHHUE K
peoOpa30BaHUIO YHCIIOBBIX BBIPAXKEHUN U BBIYUCICHUAM. [leficTBUTENIbHBIE YHCIIA.

Crenensb ¢ 11e7bIM NIOKa3aTeneM U e€ cBoicTBa. CTaHAapTHAs 3allUCh YUCIIA.

AuredpanyecKue BbIpasKeHUs

KBanpatHblil TpEXUIIEH, pa3iIoKEHUE KBAIPATHOTO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO anredpanueckoii Apodu. CrokeHne, BEBIYUTaHuUE,
YMHOKEHHE, JIeJIeHHe aluredpandeckux apooeil. PanyonanbHble BEIpaXeHHs U UX PeoOpa3oBaHue.

YpaBHeHUsI M HEPABEHCTBA
KBanpartHoe ypaBHeHue, popMyna KopHe# KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenne
YpaBHEHH, CBOJAIIUXCS K IMHEHHBIM M KBaJIpaTHBIM. [IpocTeiimue 1poObHo-palioHaabHbIe

YPaBHEHU.

['paduueckas MHTEpIIpEeTAIUs YPAaBHEHUH € ABYMS IEPEMEHHBIMU U CUCTEM JIMHEHHBIX YpaBHEHHI ¢
JIBYMs IIepeMeHHBIMU. [IprMepsI peleHns: CUCTEM HEJTMHEWHBIX YPAaBHEHUN C IBYMs IEPEMEHHBIMH.

Pemenre TeKCTOBBIX 3374 aNreOpandecKuM CIIoCOOOM.

UucnoBble HEPABEHCTBA U X CBOMCTBA. HepaBeHCTBO ¢ 0OJIHOM NepeMEHHON. PaBHOCUIIBHOCTD
HepaBeHCTB. JIuHeliHbIe HEpaBEHCTBA C OJIHOM NepeMeHHOM. CUCTEeMBbl JINHEWHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHOM.

DyHKUUH

[Tousitue pynkuu. O61acTh ONpeieNeHnss 1 MHOKECTBO 3HaueHul GyHKiuu. CriocoObl 3a1aHus
GyHKIMIA.

I'padux Gynkuuu. Yrenue cBoiictB ¢pyHkumu 1o e€ rpaduky. [Ipumeps! rpadukoB ¢pyHKIHH,
OTPaXXAIOUIUX PeaTbHBIC MPOLIECCHI.

@OyHKINY, ONUCHIBAIOIINE IPSIMYIO M 00pPAaTHYIO IPONOPIMOHANBHBIC 3aBUCUMOCTH, UX I'Pa(UKH.
OyHKIMA y = X2, y = X3, y = \X, y=|x|. ['paduraeckoe pelueHne ypaBHEHHH 1 CHCTEM YPaBHEHHI.

9-i1 KJ1ace
‘Incna U BBIYUCJ/ICHUA

PaLII/IOHaHLHBIe qucia, uppaliuoOHaJIbHbIC YUCJId, KOHCUHBIC U 68CKOH€‘-IHI>I€ JACCATHUYHBIC I[p06I/I.
MHOKecTBO IeHCTBUTENBHBIX YHCE, IeHCTBUTENbHBIE YnCiIa KaKk OECKOHEUHbIE AECSITUYHBIE JPOOH.
Bzaumnuo OIHO3HAYHOC COOTBCTCTBUC MCIKAY MHOKCCTBOM IlefICTBHTeHbHBIX HYuCelI U KOOp,Z[I/IHaTHOI\/'I
MPSMOM.



CpaBHCHI/Ie JIEUCTBUTEIIHLHBIX YUCCII, aqu)MCTquCKHe JEUCTBUS C JeHCTBUTEIbHBIMH YHUCIIAMM.
PaSMepH 00BEKTOB OKPYKaroaiero Mupa, JIUTCIbHOCTDb IIPOLECCOB B OKPYIKAIOIIEM MHUPC.

[Tpubmx€HHOE 3HaUYCHNE BEIMYUHBI, TOYHOCTH npuOmmkenns. OxkpyrieHue uncen. [Ipukuaka u
OLICHKA PE3YJIbTAaTOB BHIYHCICHUM.

YpaBHeHHUsS] M HEPABEHCTBA
JIuneitHoe ypaBHeHue. Penenre ypaBHEHUM, CBOIAIIMXCS K TMHEHHBIM.

KBagpatHoe ypaBHeHue. Penienre ypaBHEHH, CBOIAIIMXCS K KBaAPAaTHBIM. bUKBagpaTHOE ypaBHEHUE.
IIpumepsl perieHus: ypaBHEHUM TPETbEW U YETBEPTOU CTEIICHEH Pa3IOKEHUEM HA MHOKUTEIIN.

Pemenne npoOHO-paliiOHABHBIX ypaBHEHUH. Pellienne TeKCTOBBIX 3a/1a4 anreOpandyeckiuM METOI0M.
VYpaBHeHUE ¢ AByMs TIEPEMEHHBIMH U €T0 Tpaduk. PereHue cuctem AByX JTMHEHHBIX ypaBHEHUH C
JByMsl IEpEMEHHBIMU. Perienne cuctem IByX ypaBHEHUMH, OJJTHO U3 KOTOPBIX JIMHEWHOE, a APyroe —
BTOpOI1 cTrenieHu. ['paduueckasi UHTEpHIpeTaIis CUCTEMbI YPaBHEHHI C ABYMSI IEPEMEHHBIMHU.
Pemenre TeKCTOBBIX 3a71a4 aNTreOpandecKuM CIIOCOOOM.

YuciioBble HEPABEHCTBA U X CBOMCTBA.

PeleHre TMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM. Penenue cucTeM JIMHEMHBIX HEPABEHCTB C
o/IHOU TlepeMenHol. KBanpaTHbeie HepaBeHCTBA. | paduueckast HHTEpIpeTalys HEPAaBEHCTB  CHCTEM
HEPABEHCTB C JBYMsI IEPEMEHHBIMHU.

DyHKUUH

KBanpatuunas ¢yHkius, e€ rpaduk u cBoiicta. [Tapabosa, KOOpANHATHI BEPUIMHBI 1apaboJIbl, OCh
CUMMETpPHHU TapadoIIbI.

I'paduku pymkmmit: y =kx, y =kx + b, y =k/x, y = x3, y = VX, y = |x| # uX cBOiicTBa.
YucJi0BbIE 0CI€10BATEIbHOCTH U NPOrPeccHu

[ToHsITHE YMCIIOBOM MMOCIIEIOBATENFHOCTH. 3aJaHUE TTOCIIEIOBATEIbHOCTH PEKYPPEHTHOM hopMyIIoil 1
(dbopmyIioii n-ro YieHa.

ApudmeTrndeckast 1 reoMeTprueckas nporpeccuu. @opmyibl n-ro 4ieHa apuGMeTHIecKoi u
TeOMETPUUYECKON TPOTrPECCHil, CYMMBI IIEPBBIX N YJIEHOB.

N306paxeHne wieHOB apu(pMETUYECKON U reOMEeTPUUECKO MPOrpeccuii TOUKaMHu Ha KOOPAMHATHOMN
IUIOCKOCTH. JIMHEMHBIN U KCIIOHEHIMANIBHBIN pocT. CI0KHBIE IPOLIEHTHI.



Ili1anupyemsbie pe3yabTaThl OCBOCHUS
NporpaMmbl

JIMYHOCTHBIE Pe3yJabTaThI

JInyHOCTHBIE pPe3yJIbTAaThl OCBOCHHS POrpaMMbl yU4eOHOT0 Kypca «Asredpay xapaKTepu3yoTCs:
1) naTpuoTHYecKoe BOCIINTAHME:

IIPOSIBJICHUEM HUHTEpPECA K IPOLUIOMY U HACTOSIIEMY POCCUMCKON MaTEMATUKH, LIECHHOCTHBIM
OTHOLLEHUEM K JIOCTHKEHUSIM POCCUICKUX MAaTEMAaTUKOB U POCCUIICKOM MAaTEMaTUYECKON IIKOJIbI, K
UCTIOJIb30BAHUIO 3TUX JOCTHKEHUH B PYruX HaAyKax U MPUKIIAJHBIX cepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN rpaskJaHUHA U peali3alliy ero mpas, MPeICTaBICHHEM O
MaTEMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3INIHBIX CTPYKTYP, SBICHUH, IPOIICITYP
rpa)xIaHCKOro 00IIecTBa (HalpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHUIO ITHYECKUX
po0JIeM, CBA3aHHBIX C IPAKTUUECKUM MPUMEHEHHEM JIOCTHKEHUN HAYKH, OCOZHAHUEM BaXKHOCTH
MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B IEATEIbHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTaHOBKOW Ha aKTUBHOE y4aCTHE B PELICHUH NMPAKTUYECKUX 33/1a4 MaTeMaTHYeCKOW HAaIPaBJI€HHOCTH,
0CO3HaHMEM Ba)XHOCTH MaTeMaTHUECKOro 00pa30BaHUs HAa MPOTSHKEHUH BCEH JKU3HU JUISl YCIIEITHON
npoecCHOHANBbHOM NeATEIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHJIUBUAYAIbHON TPAeKTOPUH 00pa30BaHUs U KU3HEHHBIX TJIAHOB C YYETOM JIMUHBIX
MHTEPECOB U 00I1IECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIUTAHME:

CIOCOOHOCTHIO K AMOIIMOHATBHOMY M ACTETHUYECKOMY BOCIPHUSTHIO MAaTEMaTHIECKIX 00BEKTOB, 3a/1a4,
pelIeHuH, pacCyXKIeHHUM, YMEHHIO BUAECTh MaTeMaTHUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 TO3HAHMS:

OpHEHTAIMEH B ACATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HaYYHBIX MPEACTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YE€JIOBEKA, IPUPO/IbI U 0OLIECTBA, IOHUMAHUEM MaTeMaTHYECKONW HayKH
Kak c(epbl YeIIOBEUECKOM JAesITeIbHOCTH, 3TANOB €€ pa3BUTHUS M 3HAYMMOCTH ISl PA3BUTHUS
LUBUJIN3A11H, OBJIAJICHUEM SI36IKOM MATEMAaTUKH U MAaTEMaTHYECKOM KYJIBTYpOi KaK CpEeICTBOM
ITO3HAHMSI MUPA, OBJIAJCHUEM IPOCTEHIIIMMU HAaBBIKAMM MCCIIEIOBATEIbCKON JAEATENBHOCTH;

6) pusuveckoe BocnuTanme, GOpMUPOBAHUE KYJIbTYPbI 310POBbSl H SMOLHMOHAJIbHOTO
OJ1aromoJIyumsi:



TOTOBHOCTBIO IPUMEHATh MaTeMAaTUYECKUE 3HAHUSI B HHTEPECAX CBOETO 3710pPOBbs, BEICHHS 3[0POBOTI0
o0pa3a )kM3HH (310pOBO€E NMUTaHUE, cOATAHCUPOBAHHBIN PEXUM 3aHATHI U OTIbIXA, pEryJsipHast
¢du3nyeckas akTUBHOCTh), CQOPMHUPOBAHHOCTBIO HaBbIKa pe(IeKCHH, IPU3HAHUEM CBOETO IIpaBa Ha
OmMOKY ¥ TaKOTO JKE IpaBa IPyroro YeiOBeKa;

7) 3K0JI0rMYecKoe BOCIIUTAHME:

OpHUeHTAaIllel Ha MPUMEHEeHNE MaTeMaTUYECKUX 3HAHUH JTsl pEIICHUS 3a/1a4 B 00JIACTH COXPAaHHOCTH
Oprma}omeﬁ CpC€abl, IIIaHUPOBAHHUS MMOCTYIIKOB W OLICHKH UX BO3MOXHBIX HOCHC}ICTBI/Iﬁ JJIA
OKpYXAIOIIeH Cpe/ibl, 0CO3HAHHEM III00ALHOTO XapaKTepa HKOJIOTHYECKUX MPOOIeM U MyTe ux
perieHus;

8) ananTanus K N3MEHAIOIIUMCS YCJIOBHAM COUMATBHOM M NMPUPOTHOM Cpe/bl:

TOTOBHOCTBHIO K I[efICTBI/ISIM B YCJIOBUAX HCOHpCI[e.HéHHOCTI/I, MOBBIIICHUIO YPOBHA cBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO AEITeTbHOCTh, B TOM YHCIIE YMEHUE YUYUTHCS Y APYTUX JIIOJIEH,
HpI/IOGpeTaTB B COBMECTHOM ACATCIIbHOCTH HOBLIC 3HAHUSA, HABBIKW U KOMIICTCHIIUN U3 ONIbITA APYTHUX;
HEO00X0IUMOCTHIO B JOPMUPOBAHUYU HOBBIX 3HAHUI, B TOM YHclie (OPMYIUPOBATH UIEH, TOHSITHS,
TUnoTe3bl 00 00bEKTaX U SABJICHUAX, B TOM YUCJIC paHCC HCU3BCCTHLIX, OCO3HABATh I[e(l)I/IHI/ITI)I
CcOOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCTIPUHUMATH CTPECCOBYIO CUTYAIIMIO KaK BBI3OB,

TpeOYIOUNi KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS U JeHCTBUS, POPMYyINpOBaTh U
OLIEHUBATh PUCKH U NOCIEACTBHS, (POPMUPOBATH OIIBIT.

MeTanpeaMeTHbIe pe3yJbTAThI

ITo3naBaTebHBIC YHHBeEPCAJIbHbIC YUeOHbIC JeHCTBHUS

bBa3oBble JJornuyeckue aeiicTBUs:

BBISIBJISITH U XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKN MAaTEMaTHYECKUX 00BEKTOB, MOHATHUH,

OTHOIICHUN MEXIY NOHATHAMH, (POPMYIHPOBATD ONPEIEICHUS MTOHATHIA, YCTaHABIUBATD
CYILLECTBEHHBIN MPU3HAK KJIacCU(PHUKAIIUN, OCHOBAHUS JIsl 0000IIEHNS U CPAaBHEHUS,
KpUTEPUHU MPOBOJIMMOI0 aHAJIN3A;

e BOCIPUHUMATh, POPMYIHPOBATH U MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpULATCIIBHBIC, CIMHUYHBIC, YaCTHBIC U O6H_[I/I€, YCJIOBHBIC;

e BBISBIISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUs B (paKTax,
JaHHBbIX, Ha6JIIOII€HI/I$IX " YTBCPIKACHUAX, NIPCAJIaraTb KpUTCPUHN IJI1 BBISABJIICHUS
3aKOHOMEPHOCTE U IPOTUBOPEUUI;

e JICJATh BBIBOJbI C UCIIOJIB30BAHUCM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U HHAYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUECHHI IO aHAJIOTHH;

e pa3dupaTh JOKa3aTeIbCTBA MATEMAaTHUECKUX YTBEPKICHH (TIpSIMbIE M OT IPOTHUBHOTO),

MIPOBOAUTH CAMOCTOSTEILHO HECJIOKHBIE I0Ka3aTeIbCTBA MATEMAaTUYECKUX (DAKTOB,

BBICTPaMBATh apryMEHTALUIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH

COOCTBEHHBIE PACCY KJICHHUS,;



e BBIOMpaTH crI0co0 perieHns yueOHoM 3aauu (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHNUS,
BbIOMpaTh HanOoJIee MOAXOAIINN ¢ YYETOM CaMOCTOSITENIBHO BBIJIETIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTeabCKue AeiicTBHSL:

e HCMOJB30BATh BOMPOCH! KAK UCCIIEIOBATENLCKHII HHCTPYMEHT MO3HAHUSA, (POPMYIUPOBATH
BOIPOCHI, ((UKCHPYIOIIHE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSTEIILHO YCTAHABIINBATh
HCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y, ApPTyMEHTUPOBATH CBOIO MO3UIUI0, MHCHHE;

e TIPOBOJIUTH IO CAMOCTOSTEIFHO COCTABJICHHOMY IUIAHY HECIOXHBIA SKCIIEPUMEHT, HEOOJIBIIOE
HCCIIeIOBaHME 110 YCTAaHOBIICHHUIO OCOOEHHOCTEH MaTeMaTUYeCKOr0 00bEeKTa, 3aBUCHMOCTEMN
00BEKTOB MEXTy COOOi;

e CaMOCTOSITENHHO (POPMYTUPOBATH OOOOIIIEHHS U BEIBOJIBI IO Pe3yIbTaTaM MPOBEIEHHOTO
HAOJTIOICHUS, KICCIIC0OBAHNS, OIICHUBATh JOCTOBEPHOCTH ITOTYICHHBIX PE3yJIbTaTOB, BHIBOIOB
H 0000IIEHHI;

° HpOFHOSHpOBaTI) BO3MOXXHOC paSBI/ITI/Ie npouecca, a TAK)XE BbIIBHUT'ATh Hpe)IHOJ'IO)KeHI/ISI 0 €ro
Pa3BUTHH B HOBBIX YCJIOBHSIX.

PabGora ¢ undopmanmeii:

e BBIBJISTH HEJOCTATOYHOCTH M M30BITOYHOCTH HH(DOPMAITHH, JAHHBIX, HEOOXOAMMBIX JIJIS
peuenus 3a1auu;

e BBIOHWpATh, aHATTU3UPOBATH, CUCTEMATH3UPOBATh U HHTEPIIPETUPOBATH HH()OPMAITHIO
pa3NUYHBIX BUAOB U (OPM IPEICTABICHHUS;

e BBIOMpPATH POPMY IpEICTABICHUS HHPOPMAIIMH U WJUTFOCTPUPOBATH pEIIaeMbIe 3aa4n
cXeMaMH, AuarpaMMaMu, HHOHM rpadukoil 1 uX KOMOWHAIMSIMU;

e OICHHMBATH HAIEKHOCTH MHPOPMAIIUH TI0 KPUTEPHSIM, TIPEITIOKESHHBIM YIUTEIIEM HITH
c(hOpPMYJIUPOBAHHBIM CAMOCTOSITEITLHO.

KoMMyHuKaTHBHBIE YHHBepcaJIbHbIe Y4eOHbIe JeliCTBHA:

e BOCHPUHUMATH U POPMYJIUPOBATH CY)KJICHHS B COOTBETCTBUU C YCIOBUSIMU U LEISIMU
OOIIeHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U IMUCHMEHHBIX
TEKCTax, JaBaTh MOSICHEHUS 110 X0y PEIICHHS 33]]a9i, KOMMEHTHPOBATH TTOTYYCHHBIN
pe3yJbTar;

e B X0JIe 00CYXXJICHHS 33]]aBaTh BOIPOCHI 110 CYIIECTBY 00CYXIaeMOU TEMBI, TPOOIIEMBI,
peraemMoii 3a1a4n, BEICKa3bIBaTh HJIEH, HAIICICHHBIE HA TIOUCK PEIICHUs, COTIOCTABIISATH CBOU
CYXJICHUS C CY)KICHUSMU JIPYTHX YYaCTHUKOB JHajiora, 00HApyKUBATh Pa3IMuUe U CXOJICTBO
MO3UINH, B KOPpEKTHOU (opme (popMyInpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

e TMPEJCTABIIATH PE3YJIbTAThl PEIICHUS 3a/1a49H, YKCIICPUMEHTA, HCCIICIOBAHUS, POCKTA,
CaMOCTOSITENILHO BEIOMPATh (pOPMAT BHICTYIICHUS C YYETOM 3314 IPE3CHTAIMH U
0COOEHHOCTEH ayTUTOPHH;

e TIOHMMATh U WCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHON U WHIANBUAYATBHON paOOTHI IpH
peleHrH yueOHbIX MaTeMaTHYECKUX 3a71ay;

e TPUHHMMATH LIEJh COBMECTHOW AEATEIBHOCTH, INITAHUPOBATH OPTaHU3AIMIO COBMECTHOM
paboThI, pacrpeneNsaTh BUAbI paboT, JOrOBapUBAThLCS, 00CYKIATh MPOIIECC U PE3yIbTaT
paboTbl, 000011aTh MHEHHST HECKOJIBKUX JIIO/ICH;

e yYacTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYKICHHsI, 0OMEH MHEHUSMH, MO3TOBBIC
IITYPMBI U IPYTHUE), BBEITIOIHATH CBOKO YaCTh pa0OTHI M KOOPIUHUPOBATH CBOH JICHCTBUS C
JPYTUMH YWICHAMH KOMaH/Ibl, OIICHUBATh KAYECTBO CBOETO BKJIaJ1a B OO MPOAYKT T10
KpUTEpUsM, CHOPMYITUPOBAHHBIM YUYACTHUKAMU B3aUMOICHCTBHS.



PeryasiTuBHBIC yHMBepcalbHbIe y4eOHbIe AelicTBUSA
Camoopranm3anus:

e CaMOCTOSITENILHO COCTABJISATH IJIaH, aJITOPUTM PELIEHUS 3a7auu (MU ero 4acTh), BHIOMpPATh
COCO0 pelIeHus ¢ yu€TOM UMEIOILIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BApUAHTHI PELICHUM ¢ yUETOM HOBOM HH(OpPMALINH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJJIEKT:

e BIIAQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECCA U Pe3yJIbTaTa PeLICHUS
MaTeMaTU4eCKO 3a/1auu;

e NPEIBUAETHb TPYJHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPU PELLICHUU 3a7aul, BHOCUTh
KOPPEKTHBBI B I€ATEIbHOCTh HA OCHOBE HOBBIX 00CTOATENbCTB, HAWJIEHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

e OLICHMBATh COOTBETCTBHUE PE3YJIbTATA AEATEIBHOCTH MOCTABICHHOM L€ U YCIOBUSM,

OOBSICHSITH IPUINHBI JOCTHKCHUS WM HEJJOCTHKEHHUS [IeTTH, HAXOIUTh OLIUOKY, 1aBaTh
OLIEHKY ITPHUOOPETEHHOMY OIIBITY.

HpenMeTHme peE3yJjabTaThbl

7-H KJ1ace
K xoHIy 00yueHus B 7 kjacce 00y4Jarouuiics MOTyYUT CICIYIONINE TPEIMETHBIC PE3YIbTaThI:
Yucia 1 BbIYACTCHUA

BbImonHATE, coueTasi yCTHbIE U TUCbMEHHBIE TPUEMBI, apr(MeTHIeCKne NEHCTBHS C PalliOHATBHBIMA
YUCIIAMU.

HaxonnTh 3Hau€HMsI YMCIOBBIX BBIPAXKEHUH, IPUMEHATh pa3HOOOpa3Hble CIIOCOOBI M MPUEMBI
BBIUUCIICHUS 3HAYCHUH APOOHBIX BBIPAKECHUHN, COIEPIKAIINX OOBIKHOBEHHBIE U IECATHYHBIE IPOOH.

[Tepexoauth OT OJJHOM (GOPMBI 3aHMCH YUCEI K APYroi (IpeoOdpa3oBbIBATh AECATHUHYIO IpOOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECITUYHYIO, B YaCTHOCTU B OECKOHEUHYIO JIECATUUHYIO JPOOb).

CpaBHUBATH U YIIOPSJIOUYMBATH PallMOHAIbHbBIE YHCIIA.
OxpyrasaTh yncna.

BreimonasaTs IPUKUAKY U OLUCHKY pE3yJIbTaTa BBI‘H/ICJ'ICHI/II‘/’I, OIICHKY 3HAYECHUH YHMCIIOBBIX BBIpa)KeHHP’I.
BrImonaaTs I[CI\/'ICTBI/H[ CO CTCIICHAMM C HAaTypPaJIbHBIMHA IIOKA3aTCIISIMU.

HpI/IMCHSITB IMPU3HAKU ACIUMOCTH, Pa3JI0KCHUEC HAa MHOKHUTCIIN HATYpPaJIbHBIX YU CCII.
Pemarn MMPAKTUKO-OPHUCHTUPOBAHHBIC 3a/1a4H, CBA3aHHBIC C OTHONICHUCM BCIIMYWH,

IIPONOPLIUOHAIBHOCTBIO BEJINYMH, TPOLIEHTAMH, HHTEPIPETUPOBATD PE3YJIbTAThl PELICHHS 3a1a4 C
y4€TOM OrpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbIX OOBEKTOB.



AuredpanyecKue BbIpaskeHUsA

Hcnonp30Bath anreOpandeckyro TEPMHHOJIOTHIO U CHMBOJIMKY, IPUMEHATH €€ B ITPOIIECCe OCBOCHUS
y4eOHOT0 MaTepuana.

Haxoaute 3HaueHUs 6yKBCHHBIX BLIpa)KCHI/Iﬁ IIpU 3aJaHHBIX 3HAYCHUAX IICPCMCHHbBIX.

BBIMONHATE peoOpa3oBaHusl LETOT0 BRIPAKEHHS B MHOTOWICH IMPUBEICHUEM MOTOOHBIX CIaracMbIX,
PacCKpBITHEM CKOOOK.

BrImonHaTs YMHOKCHHUEC OJHOYJICHA HA MHOT'OYJICH 1 MHOT'OYJICHA HAa MHOT'OYJICH, IPUMCHSATH (bOpMy.]IBI
KBaapaTra CyYMMbI U KBaJapaTa pa3HOCTH.

OCYHI@CTBJ'ISITB PA3JI0KECHUE MHOTOYWICHOB HA MHOKHUTECIIU C ITIOMOIIBIO BEIHCCCHUS 3a CKOOKH 06HI€FO
MHOXUTCIIA, TPYIIITUPOBKU ClIaracMbIX, TPUMCHCHUS (pOpMyJ'I COKpaIJ_[éHHOF O YMHOXCHUS.

[TpuMensTH IPeoOpa3z0BaHNss MHOTOUWICHOB JJISl PEIICHUS pa3IMyHbIX 3a/1a4 U3 MaTEeMaTHKH, CMEXHBIX
IIPEAMETOB, U3 PEAILHON IIPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEH C HATYPaJIbHBIMH ITOKA3aTeNIMU JUIsI TPeoOpa30BaHUs BRIPaKEHUH.
YpaBHeHHUS M HEPABEHCTBA

Pemartp nuHelHbIE ypaBHEHUS C OQHON IEPEMEHHOM, IPUMEHSIS IIpaBuia IEPEX0oaa OT UCXOIHOTO
YPaBHEHUs K paBHOCHIBHOMY eMy. [IpoBepsTh, ABIAETCS JIU YUCIIO KOPHEM YPaBHEHHS.

[TpuMeHsTH rpaduvyeckre METOAbI P PEIICHUH JTMHEHHBIX YPAaBHEHHH U UX CHCTEM.

HOI[6I/IpaTB MMPUMCEPHI ITap YHUCCJI, ABJIAOIINXCS PCIICHUEM JIMHEMHOT O YpaBHCHUS C ABYMA
NEPEMECHHBIMHU.

CTpouTh B KOOPAWHATHOH IJIOCKOCTH TpadyK JIMHEHHOTO YPaBHEHUS C ABYMS IIEPEMEHHBIMH,
MOJIB3YSCh TpaKOM, MPUBOAUTH MIPUMEPHI PEIICHUS YPaBHEHUS.

Pemathb cucteMbl IBYX JTMHEWHBIX YpaBHEHUH C IByMS IEPEMEHHBIMH, B TOM YHUCJIE TpadUyeCcKu.

CocTaBisTh U pelaTh JIMHEHHOE YpaBHEHHUE WM CUCTEMY JIMHEMHBIX YPaBHEHUH 110 YCIOBHUIO 3a/1a4H,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aa4M I1IOJy4YEHHBIN pe3yJIbTar.

DOyHKUNHA

N306paxaTh Ha KOOPJAUHATHON MPSAMOMN TOYKH, COOTBETCTBYIOILIUE 3aJaHHBIM KOOPAUHATAM, JIyUH,
OTPE3KH, NHTEPBAJIBI, 3aIMMCHIBATH YUCIOBBIE POMEXKYTKU Ha anreOpandeckoM si3bIKe.

OTmeuaTh B KOOPAMHATHOM MJIOCKOCTU TOYKH I10 33/1aHHBIM KOOPJIMHATaM, CTPOUTH rpaduku
nuHeNHbIX QyHKuMHA. CTpouTs rpaduk GyHKIUHU Y = |X|.

OnuceIBaTh C IIOMOIIBIO q)yHKLII/If/'I HN3BCCTHBIC 3aBUCUMOCTH MCIKY BCIIMUYNHAMU: CKOPOCTb, BPCMH,
pacCTosAHuUC, 1ICHa, KOJIMYC€CTBO, CTOUMOCTD, IIPOU3BOAUTCIIbBHOCTDb, BPEMA, 00BEM pa6OTBI.



HaxonuTh 3HaueHune (GyHKIMU N0 3HAYEHUIO e€ apryMeHTa.

[Tonumats rpaduyueckuit ciocod mpeacTaBIeHUs U aHaIu3a HHPOPMAIIH, U3BJIEKATh U
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB peaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

8-ii ki1ace
K koH1y o0y4yenus B 8 kjiacce o0yJaromuiics MoJIy4duT CIeIyIOIINe MPeIMETHbIE Pe3yTbTaThl:
Yucia 1 BLIYHCICHUA

Hcmons30BaTh HaYaILHBIC IpeaACTaBJICHUA O MHOXKCECTBEC HeﬁCTBHTeHBHBIX YUCCII IJIs1 CpaBHCHU,
OKpYTJICHUA U BBIQHCHGHHﬁ, I/I306pa)KaTB HeﬁCTBHTCHBHLIC qyucjia TOYKaMHM Ha KOOp,Z[PIHElTHOfI HpﬂMOﬁ.

[TpuMeHATH MOHATHE apUPMETUIECKOTO KBAJPATHOI'O KOPHS, HAXOAUTh KBaJApaTHbIE KOPHHU, UCIIOIb3YS
IIPU HEOOXOIMMOCTH KaJIbKYJISITOP, BHIIOJIHATE IPE0Opa30BaHuUs BEIPAKEHUM, COIEpIKALUX

KBAaAPATHBIC KOPHH, UCIIOJIB3Y:1 CBOMCTBa KOpHCfI.

Vcrnonb30BaTh 3anKMcH OONBLIMX M MAJIbIX YUCEN C TIOMOIIBIO IECATHUHBIX IpoOe U cTeneHel ynca
10.

Auredpanyeckue BbIpasKeHUs

HpI/IMeHHTL INOHATHC CTCIICHHU C I CJIBIM IIOKAa3aTCJICM, BBIIIOJIHATD Hp606paSOBaHI/IH BLIpa)KeHI/Iﬁ,
CoACpKauX CTCIICHU C LCJIbIM IMOKAa3aTCIICM.

BBINONHATE TOXIECTBEHHBIE TPe0Opa30BaHuUs PAllHOHAIBHBIX BEIPAKEHUN HA OCHOBE MPaBUII ACHCTBHIMA
HaJl MHOTOWICHAMH U alTeOpandecKuMH IpoOSMHU.

PacknanpiBath KBaApaTHBIN TPEXUIIEH HA MHOKHUTENH.

[TpumeHsTh TpeoOpa3oBaHMsl BBIPAKEHUH J1JIs1 PELLIEHUS Pa3IMYHbIX 3a/1a4 U3 MaTEMATUKH, CMEXHbBIX
IIPEIMETOB, U3 PEAIbHOM MPAKTHUKH.

YpaBHeHUs1 1 HEPABEHCTBA

Pemartp nuHeiiHble, KBaJpaTHbIE YPAaBHEHUS U PALIMOHAJIbHBIE YPABHEHMSI, CBOASIINECS K HUM, CHCTEMBI
JIBYX YPaBHEHUII ¢ ABYMs IEpEMEHHBIMH.

ITpoBOAWTH MpOCTENIINE NCCIIEIOBAHUS YPABHEHUI U CUCTEM YPABHEHMM, B TOM YHUCJIE C IPUMEHEHUEM
rpaduUecKuX MpeacTaBIeHHi (YCTaHABIMBATh, UMEET JI YPAaBHEHUE WU CUCTEMa ypaBHEHHUN
peLleHMs], €CIIU UIMEET, TO CKOJIBKO, U IIpoYee).

[TepexoauTh OT cIOBECHOH (hOPMYITUPOBKH 3a/1auu K €€ anreOpandecKoi MOIeNH ¢ TTIOMOIIBIO
COCTaBJICHU YpAaBHCHHA UJIU CUCTCMBL ypaBHCHI/Iﬁ, HHTCPIIPETUPOBATL B COOTBETCTBUH C KOHTCKCTOM
3aJ1auM MOJIyYCHHBI pe3ynbTar.



[TpuMeHsITh CBOMCTBA YHUCIOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLIEHKH, PellIaTh JINHEHHBIE HEPABEHCTBA
C OJTHOM MEepPEMEHHOM U UX CHUCTEMBI, 1aBaTh I'pauueCcKy0 MIUTFOCTPALIMIO MHOKECTBA PELLIEHUI
HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[Tonnmath 1 UCTIOIB30BaTh QYHKIIMOHATIbHBIE IOHATHS U SI3bIK (TEPMUHBL, CHMBOJINYECKUE
0003HaueHMsT), ONPEEATh 3HaUeHHE (DYHKIIMU 1O 3HAUEHUIO apryMEHTa, ONPeesiTh CBOHCTBA
¢bynkmn 1o e€ rpaduky.

Crpouts rpaduku d7IeMEHTAPHBIX (YHKINUN BUIA:

y=kix,y=x,y=x3y=[x|,y= VX, OIIUCHIBATH CBOMCTBA YHCIOBOM byHKIMY 10 e€ rpaduKy.
9-ii KJ1ace

K koH1y o0y4yenus B 9 kjacce 00yJaromuiics MoJIy4duT CIeIyIOIINe MPeIMETHbIE Pe3yIbTaThl:
Yucsia 1 BbIYUCICHUA

CpaBHUBaTH U YIIOPSAIOUMBATH PALIMOHAIBHBIE U HPPALMOHAJIbHBIE YHCIIA.

BrImomsaTs apI/I(bMeTI/I‘-IeCKI/Ie I[CI71CTBPI$I C palMOHAJIbHBIMU YHCJIaMH, COYCTasA YCTHBIC U IIMCbMCHHBIC
HpI/IéMLI, BBIIIOJIHATD BBIYUCIICHUS C HPPALlMOHAJIbHBIMHA YU CJIaMU.

HaxonuTs 3Ha4eHUs CTENEHEN ¢ LENIBIMU IT0KA3aTeIIMU U KOPHEH, BBIYUCIIATD 3HAYEHHS YUCIOBBIX
BBIPAKCHUM.

OKpyriasaTh NEHCTBUTENBHBIE YNCIIA, BBIOIHATh IPUKUIKY PE3YIbTaTa BEHIYUCICHUM, OLICHKY YMCIIOBBIX
BBIPAKCHU.

YPaBHeHI/IH H HEPABCHCTBA

Pemmate nmuHelHbIe U KBaJpaTHBIE YpaBHEHUs, yPaBHEHUS, CBOSAIIMECS K HUM, IPOCTEHIINe IpOOHO-
palMoOHaIbHBIE YPABHEHUS.

Pemate cucteMsl IByX JIMHENHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU U CHCTEMBI IBYX YPAaBHEHUH, B
KOTOPBIX OJTHO YPAaBHEHUE HE ABJISCTCS JIMHEUHBIM.

PemraTte TekcTOBEIC 3aJa4uu anre6panquKHM CIoCco00M ¢ IIOMOIIBIO COCTABJICHUA YPABHCHUS UIIH
CUCTCMBI ABYX ypaBHeHI/If/'I C AByMA NNICPCMCHHBIMHU.

IIpoBOANTE MPOCTEMIINE UCCIEIOBAHUS YPABHEHUN U CUCTEM YPABHEHUH, B TOM YHUCJIE C IPUMEHEHUEM
rpau4ecKux MpeicTaBlIeHUH (ycTaHABINBATh, UMEET JIM yPaBHEHHUE WM CHCTEMa ypaBHEHUM
pELIEHNs, €CIIN UMEET, TO CKOJIbKO, U IIPOYEE).

Pemiate nuHeliHbIe HEPaBEHCTBA, KBAapaTHbIC HEPABEHCTBA, U300pakaTh PEIICHNE HEPABEHCTB Ha
YUCJIOBOW MPSIMOM, 3alIUCHIBATh PELIEHUE C IOMOLIBI0 CHMBOJIOB.



Pemate cuctembl IMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBAIPATHOE
HEPaBEHCTBO, M300paXkaTh PEIICHNE CUCTEMBI HEPABEHCTB HAa YUCIIOBOM MPSMOM, 3alIMCHIBATh PEIICHHUE
C MIOMOIIbI0 CUMBOJIOB.

VMcnonb30BaTh HEPaBEHCTBA IIPU PELICHUH Pa3IMYHbIX 33]1a4.

DOyHKUUHA

Pacrnio3HaBaTh pyHKIMHN H3y4eHHBIX BHIOB. [I0Ka3pIBaTh CXeMaTHYECKH PACIIOIOKEHUE Ha
KOOPJMHATHOM TIIOCKOCTH TpadukoB PpyHkumii Buga: y =kx,y=kx+b,y=k/x,y=ax2+bx+c,y =

X3,y =X, y = [x|, B 3aBHCHMOCTH OT 3HaYeHHH KO3((YHUIMEHTOB, ONUCHIBATE CBOIMCTBA ()YHKIIHIA.

Ctpouts 1 n300paxkatb CXeMaTHYECKU TpadUKH KBaJAPATUIHBIX (DYHKIIUH, OMTMCHIBATH CBONCTBA
KBaJPAaTUYHBIX (PYHKIUH 10 UX Tpadukam.

Pacrio3znaBaTh KBagpaTUYHy0 QYHKIHIO 110 GOopMyJie, IPUBOAUTH IPUMEPHI KBAPATUUHBIX (PYHKIIMMA
U3 peanbHOM KU3HU, (PU3UKH, TEOMETPHH.

YucioBble N0CI€10BATEILHOCTH U NPOrpeccun
Pacnio3naBaTh apudmMeTnyecKyro 1 reOMETPUUECKYI0 MPOrPECCU IPU Pa3HBIX coco0ax 3adaHus.

BBINONMHATE BBIYUCIIEHUS C UCTIOIB30BaHUEM (POPMYII N-T'O WieHa apu(PMETUIECKON U TeOMEeTpUUIECKOI
IIPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

I/I306pa)I(aTb YJICHBI ITOCJICA0OBATCIbHOCTH TOYKAMH Ha KOOp,I[PIH&THOfI IIIIOCKOCTH.

Pemats 3amaun, cBsI3aHHBIE C YACIOBBIMU TIOCIENOBATENBHOCTSIMH, B TOM YHCIIE 3a1a4d U3 pealbHON
KHU3HH (C MCIIONIb30BaHUEM KaJIbKYJISATOPA, IIM(PPOBBIX TEXHOJIOTHIA).

Temarnueckoe MIIAaHUPOBAHME

7-1 KJ1ace

HaumenoBanue |KoJuundyecTBo 4acoB
Ne DJIeKTpPOHHbBIe (HM(ppPOBbIE)

/| PA3E10B 1 Tem p
T\ porpammet Bcero | Konutpoabnbie | [Ipaktudeckue | ©0Pa30BaTEILHBIE PECYPCHI




padoThbI padoThbI
Hucna u bubmuorexa ®I'MC «Most
BBIUHCIICHHSI.
1 PALOHANLHbLE 25 1 mkosa» — lesson.academy-
1 content.myschool.edu.ru/02.2/07
qrcna
Anrebpa, 7 kmace, DI'AOY AITO
Anrebpanyeckue
2 27 1 «AxaneMust MUHIPOCBEILICHUS
BBIPAXKCHUS Pocciiny
DIIEKTPOHHBIN 00pa30BaTEIHHBIN
VpasHeHHA 1 pecypce «lomaninue 3agaHus.
3 HEDABEHCTE 20 1 OcHoBHOE 00111ee 00pa3OBaHME.
p Anrebpay», 7-9 kmacc, AO
N3patensctBO «lIpocBemenue»
Koopaunatsl u bu6anorexa ®I'UC «Mos
4 |rpaduxu. 24 1 mkoia» — lesson.academy-
DOyHKIUHA content.myschool.edu.ru/02.2/07
bubmuorexa ®I'UC «Mos
[ToBTOpEeHUE N
5 6 1 mkozia» — lesson.academy-
000011IeHNE
content.myschool.edu.ru/02.2/07
OBILEE
KOJIMYECTBO
YACOB I10 102 > 0
[TPOTPAMME
8-# KJ1ace
Haumenopanne | KOJIHYECTBO 4acoB
Ne A31CI10B 1 TeM DJIeKTPOHHBIe (HU(POBHIE)
n/n | P23 Beero Kontpoabneie | [IpakTHieckne | ggpasoareibHbie pecypebl
HporpaMmel padoThI paboThI
Huena i Bu6muorexa ®IUC «MOSI
BBIUMCIICHHUSL.
1 R 15 mkosa» — lesson.academy-
AP content.myschool.edu.ru/02.2/08
KOpHH
Hucna Anre6pa, 8 kace, ®TAOY JITIO
BBIUMCIICHHSI.
2 7 «Axanemuss MUHIIpOCBEILIEHUS
CrermneHs C HeNnbIM Pocciiny
MOoKa3aTesieM
3 Anrebpanueckue 5 1 DNEeKTPOHHBINA 00pa30BaTEIbHBIN
BBIpaKEHUS. pecypc «JloManiHue 3a1aHusl.




Ksanparusrit OcHoBHOE 00111eE 0Opa30BaHKE.
TpEXUIICH Anrebpa», 7-9 kmacc, AO
N3natensctBO «IIpocBemnienne»
Anrebparraeciue bubmmorexa ®I'NC «MOS
BBIPA)KCHUSI.
4 AUIreGDaTecKas 15 1 mkosa» — lesson.academy-
p content.myschool.edu.ru/02.2/08
IpoOb
Y PABHCHHUS H Bu6mmotexa ®IUC «MOS
HEPaBCHCTBA.
5 KBanpaTiLLe 15 1 mkoja» — lesson.academy-
AP content.myschool.edu.ru/02.2/08
ypaBHEHUS
Y paBHEHH M bubnuoreka ®T'UC «MOS
HEpaBEHCTBA.
6 CrcTeMbL 13 mkosa» — lesson.academy-
. content.myschool.edu.ru/02.2/08
ypaBHEHHI
YpaBHeHus u bubmuorexa ®I'UC «MOS
7 | HepaBeHCTBA. 12 1 mkoja» — lesson.academy-
HepaBenctra content.myschool.edu.ru/02.2/08
OyHKIHH. bubanoreka ®I'NC «MOA
8 | OcHoBHBIE 5 mkonay — lesson.academy-
TIOHSATHUS content.myschool.edu.ru/02.2/08
OYHKIUH. bubmmorexka ®I'UC «MOA
9 | Ywucnoseie 9 mKkoja» — lesson.academy-
byHKIMN content.myschool.edu.ru/02.2/08
bubmmorexa ®I'NC «MOS
IToBTOpEeHUE U
10 060G IICHIE 6 1 mikosia» — lesson.academy-
B content.myschool.edu.ru/02.2/08
OBIIIEE
KOJIMYECTBO 100 5
YACOB I10
I[TPOI'PAMME
9-i1 KJ1acc
HanMeHOBAHME KounyecTBo yacos
Ne A31E10B 1 TeM duexkTpoHHble (HU(pOBbLIEL)
n/n | P24 Beero Kontpoabnsie | IpakTiieckue | ggpasoarebHbIe pecypesl
MporpaMMbl paGoThI
Hucna n bubnmoreka ®I'NUC «Most
BBIUUCIICHHUSL.
1 TleitcTBUTE b HbIE 9 mkosia» — lesson.academy-
e content.myschool.edu.ru/02.2/09




YpaBHeHus u

Anrebpa, 9 kimacc, DI'AOY

2 HCpaBCHCTRA. . 14 HI1O «Axagemust
YpaBHEeHUsI C OJTHOU
N Munnpocsemenus Poccum»
MePEeMEHHOMN
ONEKTPOHHBIN
VpasHeHus i 00pa3oBaTeNbHBIN pecypc
«Jlomamnue 3aganusi. OCHOBHOE
3 | HepaBeHCTBa. 14
CHCTeMBI ypaBHCHH obmree obpazoBanue. Anredpay,
7-9 xnacc, AO U3naTenscTBO
«IIpoceemenne»
YpaBHeHus u bubmuorexa ®I'UC «Most
4 | HepaBeHCTBA. 16 nikonay — lesson.academy-
HepaBenctsa content.myschool.edu.ru/02.2/09
bubnmnoreka ®I'NC «Most
5 | OyHkuun 16 mkosa» — lesson.academy-
content.myschool.edu.ru/02.2/09
bubnmnoreka ®I'NC «Most
Hucnoseie
6 HOCHEOBATENLHOCTI 15 mkosia» — lesson.academy-

A content.myschool.edu.ru/02.2/09
Hosropenue, bu6nuorexa ®I'UC «Mos
00001I€enue,

7 CHCTOMATHSALIS 18 mkoJay — lesson.academy-

. t content.myschool.edu.ru/02.2/09

3HAHUU
OBILEE KOJIMYECTBO
YACOB I10 102

I[TPOIT'PAMME







