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IMosicHuTeIbHAA 3aNIHCKA

PaGouvas mporpamma yueOHOTo Kypca «Anredpa» Ha ypOBEeHb OCHOBHOT'O 00IIEro
obpazoBanus i oOyyatomumxcst 7-9-x kinaccoB 'BOY mikomna Ne 484 pa3zpaborana B
COOTBETCTBUH C TPEOOBAHUSIMHU:

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

o mnpuka3a Munnpocseuenus ot 31.05.2021 Ne 287 «O06 yTBepxaeHUN
benepanbHOro rocy1apcTBEHHOI0 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOT'O
o011ero 0opa3oBaHuUs»;

o mnpukaza MunmnpocsemeHus ot 18.05.2023 Ne 370 «O6 yTBep:kaeHUH (eaepaibHOi
00pa30BaTebHOM MpOorpaMMbl OCHOBHOT'O 0011Iero 00pa30oBaHUs»;

o mnpukaza Munmnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepxxaenuu [lopsaka
OpraHM3ali U OCYLIECTBIIEHUS 00pa30BaTENIbHOM 1€ATENbHOCTH 10 OCHOBHBIM
0011eo0pa3oBaTeIbHBIM ITPOrpaMMaM — 00pa30BaTeNbHBIM IPOrpaMMaM
HA4aJIbHOTO 00ILEro, OCHOBHOT'O OOILEro U CPEeAHEro 001ero o0pa3oBaHus»;

e CII2.4.3648-20 «CanuTapHO-3MHIEMUOIOTHYECKUE TPEOOBAHUS K OpraHU3aIUsIM
BOCIIMTAHUS U O0OyUY€HUSs, OTAbIXA U 03/JOPOBIICHUS AETEN U MOJIOJEKI,
YTBEP>K/I€HHBIX [IOCTAHOBJIEHUEM IJIABHOTO CaHUTapHOro Bpaya ot 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «['urneHn4eckrue HOPMaTUBBI U TPEOOBAHMS K 00ECIICUECHUIO
Oe3omacHOCTH U (WK) O€3BPEIHOCTH I YesloBeKa (PaKTOPOB Cpesibl OOMTaHUSI,
YTBEPKACHHBIX TIOCTAHOBJIECHUEM INIABHOTO CaHUTAapHOTro Bpaya oT 28.01.2021 Ne
2;

e KOHIICTIIIMU PA3BUTHUSI MATEMAaTUYECKOTO 00pa30BaHus, yTBEPHKIEHHOM
pacnopsikenueM [IpasutenbctBa ot 24.12.2013 Ne 2506-p;

e yueOHOro ImjiaHa OCHOBHOI'O OOIIEro 00pa3oBaHusl, YTBEP)KICHHOTO PUKA30M
I'BOY mkoma Ne 484 ot 29.08.2024 Ne344-OY «O BHECEHUN H3MEHEHHH B
OCHOBHBIE 00pa3oBaTeIbHbIe IPOrpaMMbl HAYaJIbHOTO, OCHOBHOTO, U CPEIHEr0
o01ero oopa3oBaHuUs»;

e (enepanbHOl paboueil mporpaMmbl yueOHOTO Kypca «Anredpay, KOTOPBI BXOJUT
B cocTaB yueOHoro npeamera «MareMaTuka.

PaGouas nmporpamma opreHTHpOBaHa Ha LeJIE€BbIE IPUOPUTETHL, CHOPMYINPOBAHHBIE B
benepanbHON paboyel mporpaMMe BOCIIUTaHUA U B paboueii nmporpamme Bocnutanus I bOY
mkona Ne 484,

Anre0pa sBIseTCA OJTHUM U3 OMOPHBIX KYpPCOB OCHOBHOI'O OOIIEro 00pa30BaHUs: OHA
o0ecrnieunBaeT U3y4eHHUE APYTUX AUCHUIUIMH KaK €CTECTBEHHO-HAYYHOI' 0, TaK U
T'YMaHHUTapHOTO LIUKJIOB, €€ OCBOEHHE HEOOXO0AUMO I POJA0IDKEHHU 00pa30BaHUs U B
MOBCETHEBHOM >kU3HU. Pa3BuTHE y 00yUaronxcs HayqyHbIX IPECTaBICHUN O
MPOUCXOXKACHUHU U CYLITHOCTH ajredpandeckux abCcTpakIHii, Criocode oTpakeHus
MaTeMaTUYeCKOW HayKOH SBIICHUM U MIPOIIECCOB B MPUPOJIE U OOIIECTBE, POJIH
MaTeMaTHYeCKOr0 MOJIETMPOBAHNUS B HAYYHOM MTO3HAHUU U B IPAKTUKE CIIOCOOCTBYET
(OpMHPOBAHNIO HAYYHOTO MUPOBO33PEHHSI U KAUECTB MBIIIJIEHUS, HEOOXOIUMBIX JUIS
aJlanTalliy B COBpEeMEHHOM I poBoM ol1iecTBe. M3ydenue anredpsl o0ecrieynBaet
pa3BUTHE yMEHUS HAOII01aTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO 00OCHOBBIBATH CBOM JICHCTBUS U



BBIBO/IbI, OPMYIUPOBaTh yTBepKIcHHsI. OCBOCHUE Kypca aareOpnl 00eCeuynBacT pa3BUTHE
JIOTMYECKOTO MBIIIJICHUS 00YUYarOIIUXCS: OHU UCIIOIB3YIOT ICIYKTUBHBIC U UHIYKTUBHbIC
paccyxaeHus, 00001IeHNe 1 KOHKPETU3aInio, abcTparupoBanue u ananoruto. O0ydeHue
anredpe MmpenoiaracT 3HaYnTeIbHbBIH 00bEM CaMOCTOATEIBHOM NeITEIbHOCTH
00y4aIoIIMUXCsl, IIO3TOMY CAMOCTOSTENILHOE PEIICHUE 3a/1a4 SBIISICTCS pealu3aluei
JeATEILHOCTHOTO PUHIIUIIA O0YYIEHUSI.

B cTpykType mporpaMmMbl yueOHOTO Kypca «Anaredpay At OCHOBHOTO 00111ero o0pa3oBaHus
OCHOBHO€ MECTO 3aHMMAIOT COAECPKATEIbHO-METOIUYECKUE JIMHNN: «HKC1a U BBIYUCIICHUS,
«AnreOpanueckre BbIpaXeHUs», «YpaBHEHUS U HepaBeHCTBay, «DyHkiuny. Kaxnas u3
9TUX COJIEP’KATEIbHO-METOJUUYECKUX JIMHUN Pa3BUBAETCS HA MPOTSYKEHUU TPEX JIET U3YyUECHUS
Kypca, B3aUMOJECHCTBYS C IPYTUMH €ro TUHUSMU. B Xo/1€ n3yuenus yuedHOro Kypca
00y4aroImuMCs IPUXOIUTCS JIOTHUECKH PaCCYkKIaTh, UCIOIB30BATH TEOPETHKO-
MHO>KECTBEHHBIN A3bIK. B CBSI3U € 3TUM B Iporpammy yd4eGHOTro Kypca «Anredpa»
BKJIFOUEHBI HEKOTOPbIE OCHOBBI JIOTUKH, [IPEICTABICHHBIE BO BCEX OCHOBHBIX pa3jiesax
MaTeMaTHYeCKOro o0pa3oBaHus U CIIOCOOCTBYIOIINE OBJIAJICHUIO O0YUYaIOLIUMUCST OCHOB
YHHUBEPCAILHOTO MaTeMaTHIECKOTo s13bIka. CoiepKaTenbHON U CTPYKTYPHOH OCOOCHHOCTHIO
yueOHOro Kypca «Anredpay SBISE€TCS €ro HHTETPUPOBAHHBIN XapakTep.

COI[ep)KaHI/Ie JHnn «Yucia 1 BEIYUCICHUS CIIYKUT OCHOBOH JJIA HaﬂbHeﬁmeFO N3YUCHUA
MaTEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y 00yUYAIOIIUXCSI IOTHYECKOTO MBIIIUICHHS,
(hOpMUPOBAHHUIO YMEHUS TI0JIB30BATHCS AITOPUTMAMH, a TAKKE MPUOOPETCHHIO
MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JUISI TOBCETHEBHOM JKU3HU. Pa3BUTHE MOHATHS O
YHUCJIe HA YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHuUs CBSI3aHO C pallMOHATBLHBIMHU U
UppalMOHATFHBIMU YHCIIaMU, (JOPMUPOBAHUEM MPECTABICHUN O JEHCTBUTENTFHOM YHUCIIE.
3aBepieHre OCBOSHUS YUCIOBOM JIMHIUHM OTHECEHO K CPETHEMY 00IIeMy 00pa3oBaHUIo.

Coneprkanue IByX alreOpandeckux JUHUN — «ANTeOpandecKkue BeIpaKEHUs» U «Y paBHEHUS
Y HEPAaBEHCTBa» — CIOCOOCTBYET POPMHUPOBAHUIO Y 00YUAIOIIMXCS MATEMATUYECKOTO
arrmapara, HCO6XO}II/IMOFO AJid pCIICHUA 3aaa4 MaTEMAaTUKHU, CMCKHBIX IMTPEAMCETOB U
MPaKTUKO-OPHEHTUPOBAHHBIX 3a/1a4. Ha ypoBHEe 0CHOBHOTO 00111eT0 00pa30BaHUs YIeOHBIN
MaTepuai rpyninupyercss BOKPYT pallMOHaJIbHBIX BhIpaKeHUN. Anredpa 1eMOHCTpUpPYET
3HAQUYEHHE MATEeMAaTHKHU KaK s3bIKa JIs1 MOCTPOEHUSI MaTEMAaTUUECKUX MOJIENIEH, ONTMCAHUS
MIPOIIECCOB U SIBJICHUI peaqbHOTo MUpa. B 3amaun oOyueHus anredpe BXOASIT TaKKe
JalbHenIee pa3BUTHE AITOPUTMUYECKOTO MBIIIIJICHHS, HEOOXOAUMOTO, B YACTHOCTH, JIJIS
OCBOCHMUS KypcCa I/IH(i)OpMaTI/IKI/I, M OBJIAICHUEC HAaBBIKAMH NCAYKTUBHBIX paCCY)K}IeHI/II\/’I.
[Ipeobpa3oBaHre CUMBOJIBHBIX (DOPM CITIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEN
K MaTeMaTH4eCKOMY TBOPYECTBY.

Copepxanrie GpyHKIMOHATEHO-TPAPUUECKON JIMHUN HAIEJICHO Ha MOJIy4YeHUe
00yJaronuMuCs 3HaHUH 0 QYHKIUAX KaK BAXKHEHIIICH MaTeMaTUUYeCKOW MOJIEIH JIJIst
OTHMCAHUS U UCCIEA0BAaHUS PA3HOOOPA3HBIX MPOIIECCOB U SBICHUN B PUPOJIE U OOIIECTBE.
N3ydenue matepuasna cnocoOCTBYET Pa3BUTHIO Y O0YUaIOIINXCS YMEHUS UCIIOJIb30BATh
pa3inyHbIE BBIPA3UTENIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU — CIIOBECHBIE, CAMBOJIMUECKHE,
rpadguveckre, BHOCUT BKJIAJ B ((OPMUPOBAHKE MPECTABICHUN O PO MATEMATHKHU B
Pa3BUTUU TUBUIIU3ALNHA U KYJIbTYPBHI.

Cornacno yuebHOMY MIIaHy, B 7-9-X Kiaccax uzydaeTcs yueOHbIH Kypc «Anredpay,
KOTOPBIN BKIIIOYAET CIEAYIOIINE OCHOBHBIE PA3JICIIbl COACPKaHMA: «HuCIa U BEIYUCIICHUS,
«AnredpanuecKue BHIPAKCHUS», Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN.



Ha u3yuenue yaebHOro kypca «Anredpa» oroautcs 306 yacos: B 7-m kiacce — 102 gaca (3
yaca B HeZIeN0), B 8-M kiacce — 102 yaca (3 yaca B Heneno), B 9-Mm kiacce — 102 ygaca (3
yaca B HEJIEJIO).

Jnist peasin3anuy mporpaMMbl UCTIONB3YIOTCS Y4€OHUKH, TOMYIICHHbBIE K NCIIOIb30BAHUIO
IpY peaT3anyuy UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIMIO 00pa30BaTEIbHBIX IPOTrPaMM
HAuYaJIbHOTO O0OIIEro, OCHOBHOTO OOIIEro, CPEAHEro 00LIero 00pa3oBaHus OpraHU3alusIMH,
OCYIIECTBIISIOMINMEI 00pa30BaTEIbHYIO AEATEILHOCTD, IIPHKa30M MUHIIPOCBELICHUS OT
21.09.2022 Ne 858 ( ¢ ©3MEHEHUSAMU U JIOTIOJTHEHUSIMHU ).

e MaremaTtuka. Anrebpa: 7-if kiacc: 6a30BbIi YpOBEHb: yueOHUK; 15-¢ uznanue,
nepepaborannoe / MakapsraeB FO.H., Munmiok H.I'., HemkoB K.W. u np.; mox pex.
Tensaxosckoro C.A. AkunoHnepHoeoO1iecTBo «M31areabcTBo
"IIpocsemienune"»2024, no 29.04.2027

e Maremaruka. Anrebpa: 8-ii kiacc: 6a30BbIi YpOBEeHb: yueOHUK; 16-e uznanue,
nepepaborannoe / MakapsraeB FO.H., Munmaiok H.I'., Hemko K.W. u 1p.; mox pex.
TensikoBckoro C.A. AkuronepHoeoOmiecTBo «M3aarenbeto "IIpocBemenue»;
2024, no 29.04.2027

e Komsarun FO.M. TkaueBa H.E. Anre6pa: yueOonux ans 9 kinacca — M.: AO
«M3parensctBo [Ipocsemienuey», 2019M.B. dénoposa.no 31.08.2025

DNeKTpOHHBIE 00pa30BaTEIbHBIE PECYPCHI, JIOIMYILEHHBIE K UCIIOIb30BAHHUIO IPU peali3aiuu
HMCIOIUX I'OCYJAPCTBECHHYIO AKKPCAUTALIUIO O6paSOBaTeJ'IBHBIX nporpamMm Ha4ajJibHOI'O
00111er0, OCHOBHOT'0 OOIIET0, CPeAHEro 0011Iero oopazoBaHus MpuKa3oM MHUHIIPOCBEIIEHUS
ot 04.10.2023 Ne 738:

e Aurebpa, 7 knacc. PI'AOY AIIO «Axanemus Munnpocsemenus Poccumy;
e Anredpa, 8 kimacc. DI'AOY JIIO «Akagemust MunnpocsernieHus: Poccuny;
e Aurebpa, 9 xnacc. PI'AOY AIIO «Axkanemus Munnpocsemienus Poccumny;

Coaep:xkanue yueOHOTro nmpeamera

7-# KJ1acce
Yuciia 1 BLIYMCJIECHUA

JlpoOu OOBIKHOBEHHBIE U IECATHUHBIE, IEPEXO0]] OT OAHOM (POPMBI 3amucu 1podeil K Jpyrou.
[TonsiTHE panoHaNbHOTIO YKCIIA, 3aHCh, CPABHEHHE, YIIOPSI0UMBAHUE PAIIIOHATbHBIX
yrcen. ApupMeTrnueckue IeicTBUs ¢ pallMOHAIBHBIMU uuciamMu. Perenue 3aiau u3
peayibHOM MPaKTUKK HA YacTH, Ha IpOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeIeM: ONpE/IeIeHue, IPeoOpa3oBaHue BbIPAKEHUH Ha
OCHOBE OTIPE/ICIICHNS, 3aHCh OONBIINX Yncel. [IponeHTsl, 3an1ch IPOIIEHTOB B BUE Apodu
U 1po0H B BUJIE TPOLIEHTOB. TpHU OCHOBHBIE 3a/1a4M Ha MPOLIEHTHI, pEIIEHHE 3a]a4 U3
peanbHON NPAKTUKU.



HpI/IMeHeHI/Ie IMPHU3HAKOB ACIUMOCTH, PA3JIOKCHHUC HA MHOXKXUTCIIN HATYyPaJIbHbBIX YHUCCII.
PeannHbIe 3aBUCUMOCTH, B TOM YHUCJIC IIpAMaAAa U 06paTHa51 IMpONMOpPHUOHAJIBHOCTH.
AsredOpanyeckue BbIpasKeHMsI

[lepemeHHbIe, UNCTIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM. JlonyCcTMbIE 3HAUCHUS
nepeMeHHbIX. [IpeacTaBienne 3aBUCHMOCTH MEX/Y BEIMYMHAMU B BHJIE (POPMYIIBI.
Boruncnenus no ¢popmynam. [IpeodpazoBanue OyKBEeHHBIX BHIPAKEHUH, TOXKIECTBEHHO
paBHBIE BBIPAKECHUS, TIPAaBUIIAa IPe0Opa30BaHUs CYMM U IPOU3BEACHUH, TPaBUiIa PACKPHITHS
CKOOOK U IIpUBEIEHUS TOJOOHBIX ClIaraeMbIX.

CBolicTBa CTEIICHH C HaTypaJIbHBbIM I10Ka3aTCJICM.

OI[HOLIJ'IGHI)I 1 MHOTOWIEHBI. CTereHb MHOTOWIEHA. CJIO)K@HI/IG, BbBIYUTAHUC, YMHOKCHUC
MHOTO4JIeHOB. DOPMYITbI COKPAIIEHHOTO YMHOKEHHUS: KBaIpaT CYMMBI U KBaJIpaT pa3HOCTH.
®opmyJia pa3HOCTH KBaJapaToB. Pa3nokeHne MHOTOWICHOB

Ha MHOKUTEJIH.

YpaBHeHNsI 1 HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHUs, MpaBuUiia mpeoOpa3oBaHusl YpaBHEHHsI, PABHOCUILHOCTh
YpPaBHEHUU.

JIuneitHOE ypaBHEHUE C OHOM NTIEPEMEHHOM, YUCIIO KOPHEMN JIMHENHOIO YPAaBHEHUS, PELLIEHNE
TUHEUHBIX ypaBHeHUN. CocTaBlIeHNEe YpaBHEHUH 10 YCIOBHIO 3a/1a4i. PenieHne TeKCTOBBIX
3a71a4 C MIOMOILBK YPABHEHUM.

JluneiHOe ypaBHEHHE C ABYMS MTEPEMEHHBIMU U ero rpaduk. Cuctema IByX JTMHEHHBIX
ypaBHEHUH ¢ ABYMS TIepeMeHHBIMH. Perienne cuctem ypaBHEHUN CITOCOOOM MOICTAHOBKH.
[Ipumepsl pemieHnst TEKCTOBBIX 3a1a4 C [IOMOILBIO CUCTEM YPABHEHHUM.

DOyHKIUH

Koopaunnara Toukn Ha npsmoil. Uucnossle npoMexxyTKH. PaccrosiHue Mex 1y 1ByMs TOUKaMH
KOOPAMHATHOU IIPSIMOA.

[IpsmoyronbHas cucrema koopauHat, ocu OX u Oy. AbGcuucca u opuHaTa TOYKH Ha
KOOpauHATHOH 1uiockocTH. [Tpumeps! rpadukos, 3a1anHbix hopmynamu. Utenue rpadgukon
peanbHbIX 3aBucuMocTell. [Tonarue ynkuuu. ['paduk ¢pynkunu. CoicTBa QyHKIHMA.
Jluneitnas ynkuus, ee rpaduk. ['paduk pyukiun y = |[X|. [padudeckoe perieHue
JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEHMHBIX YPaBHEHUM.

8-i KJ1acce

Yuciia 1 BLIYUCJIECHUA

KBanpatusliii kopeHb u3 uncia. [Tousarue 06 nppanroHaisHOM yncie. JlecaTuuHbie
NpUOIMKEHNS UppallMOHAIbHBIX YKcen. CBoicTBa apu(pMeTHUECKUX KBAaPAaTHBIX KOPHEN U



UX IPUMEHEHUE K MPe0Opa30BaAHUIO YUCIOBBIX BBIPAXKEHUN U BHIYMCIICHUSIM.
JleicTBUTEIbHBIC YHCIIA.

Crenens ¢ ensIM IOKasareneM U ee cBorictsa. CTaHaapTHas 3alich YHUCIIa.
Auaredpanyeckue BbIpaKeHHUs

KBagpatHslil TpeXuiieH, pa3iIoKeHUE KBaIPATHOIO TPEXWICHA Ha MHOXKHUTEIIN.
Anrebpanueckast 1podb. OCHOBHOE CBOWCTBO anreOpanyeckoi apoou. Crnoxenue,
BbIUUTAHUE, YMHOXKEHHUE, JIeJIeHUE ainreopanyeckux qpodeil. PalnonanbHble BEIpaXeHUs U
uX npeoOpa3oBaHHeE.

YpaBHeHNsI 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, popMyiia KopHel kBagpaTHoro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHUH, CBOAAIIMXCS K TUHEHHBIM U KBagpaTHbIM. [IpocTeiiine qpodHo-
paloHaIbHbIE YPAaBHEHUS.

I'paduueckas uHTEpHpeTalUs YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU U CUCTEM JTMHEHHBIX
YPaBHEHUH ¢ ABYyMs IepeMEeHHBIMU. [IprMepsl perenus cucTeM HETMHENHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMHU.

Perrenre TekCTOBBIX 33724 anreOpanyeckuM CIiocoOOM.

UucnoBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO C OIHOM MEPEMEHHOM.
PaBHOCUIIBHOCTH HEpABEHCTB. JIMHENHBIE HEPABEHCTBA € OJIHOM NepeMeHHON. CucTemsl
JIMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DyHKUMH

[Tonstue Gpynkuuu. O61aCTh OMpeeIeHNs] U MHOKECTBO 3HaUeHU (GyHKIuU. CrocoObl
3aanus QyHKIIAN.

I'paduk pynkuuu. YreHue cBoiCcTB GyHKIMH 110 ee rpaduky. [Ipumepsl rpagukoB GyHKIHIMA,
OTpa)KAIOIINX pealbHbIE POLECCHI.

@OyHKITNH, OTMCHIBAIOIIHIE MPSIMYIO H OOPAaTHYIO MPOMOPIIHOHAIEHBIC 3aBUCIMOCTH, X
rpadukn. OyHKIMK Y = X2, y = X3, ¥ = VX, Y = |X|. [paduueckoe pelrenne ypaBHEHHIT 1
CUCTEM ypaBHEHMM.

9-it kn1acc

Yucia v BBIYUCTCHUA

PanmonansHble yncia, uppaloHaibHble Yicia, KOHEYHbIE M OECKOHEUHbIE IECATUUHbBIE
npoou. MHOXKECTBO JIEHCTBUTEIIBHBIX YHCE, IEHCTBUTEIILHBIC YHCIIa KaKk OECKOHEYHbIE

JeCATUYHBIC TpoOu. B3anMHO 0/THO3HAUYHOE COOTBETCTBHE MEXKY MHOKECTBOM
JEWCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSMOM.



CpaBHeHUE IEHCTBUTEIBHBIX YHCEI, apu(METUYECKHE JCHCTBUS C JEHCTBUTEIbHBIMU
YHUCIIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, [UIMTEILHOCTh IPOLIECCOB B OKPYXKAIOIIEM MUPE.

[TpubnuxeHHoe 3HaYCHNE BETMYUHBL, TOYHOCTH MpuOmmKeHus. OKpyrieHne Yncell.
IIpukuaka 1 OLEeHKa Pe3yIbTaTOB BEIYACICHUM.

YpaBHeHHsI M HEPABEHCTBA

JIuneitHoe ypaBHeHue. PelieHue ypaBHEeHH, CBOISAINXCA K JIMHEHHBIM.

KBagparHoe ypaBHeHue. Pemienue ypaBHeHNH, CBOJANIMXCS K KBaJApaTHBIM. bukBaapaTHoe
ypaBHeHue. [Iprmepsl pelieHnst ypaBHEHUN TPEThEH U YETBEPTOM CTENEHEN Pa3ioKEeHHEM Ha

MHOXHUTCIIN.

Pemenue npoOHO-paninoHaIbHBIX YpaBHEHUH. PerieHre TeKCTOBBIX 3a/1a4 are0pandeckum
METOJ0M.

VYpaBHeHME ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk. Pemenue cuctem AByX JMHEHHBIX
YPaBHEHUH € ABYyMs NIEpEMEHHBIMU. Pelienne cucrem IByX YpaBHEHHUH, OJJHO U3 KOTOPBIX
JUHEHHOe, a Pyroe — BTOpoil crenenu. I'paduyeckas nuHTepnpeTanus CUCTEMbl ypaBHEHUH C
JBYMS IEPEMEHHBIMHU.

Perienue TekCTOBBIX 3aau aNreOpandeckuM CrocoOOM.

UucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nuHENHBIX HEPABEHCTB € OJHOW NTEPEMEHHOM. Pemenne cucTeM JIMHEMHBIX
HEpaBEHCTB ¢ 0JJHOH nepeMeHHOM. KBajgpaTHble HepaBeHcTBa. [ paduueckas uHTEpHpeTanus
HEPABEHCTB U CHCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMH.

DOyHKIUH

KBagparnunas ¢ynkius, ee rpaduk u cBoiicTa. [lapadona, KoopaAHMHATHI BEPIITUHBI
napaboibl, 0Ch CHMMETPHUU MapadoIIbL.

Ipadukn dyskmumii y = kx, y = kx + b, y = k/x, y = X3, y = VX, y = |X| n ux cBoiicTBa.
YucioBbI€ MOCTe10BATETLHOCTH U MPOrPecCHH

[TonsATHE YNCIOBOM MOCIEIOBATENLHOCTH. 3aJaHNE TIOCIIEI0OBATEIBHOCTH PEKYPPEHTHOU
¢bopmyroit u popmysoit N-ro YseHa.

Apudmernueckas u reomeTpuyeckas nporpeccur. @opmMyiibl N-To ujaeHa apudpMeTudeckon u
T€OMETPUYECKON ITPOrPECCUi, CYMMBI IIEPBBIX N-X YJICHOB.

N300pakeHne 4ieHOB apu(PMETHIECKON U TEOMETPUUECKON IPOTrpeccuii TOUKaMu Ha
KOOPJMHATHOM MIIOCKOCTH. JIMHEHHBINA U SKCTOHEHIMAIBHBIN poCT. CI0KHBIE MPOLICHTHI.



IInanupyemble pe3yabTaThl 0CBOEHUS POrPaAMMbI

JINYHOCTHBIE pe3yJabTaThbl

JInyHOCTHBIE Pe3yJIbTAaThl OCBOCHHS MPOTrpaMMbl yueOHOTO Kypca «Asredpar
XapaKTepU3yIOTCSL:

1) naTpuoTHYECKOEBOCTIUTAHME:

e IIPOSIBICHUEM MHTEPECA K IPOLUIOMY M HACTOAILLEMY POCCUNCKON MATEMATUKH,
LEHHOCTHBIM OTHOIIEHUEM K JOCTUKEHUSIM POCCUNCKUX MAaTEMATUKOB U
POCCUICKON MaTeMaTUYECKON MIKOJIbI, K UCIIOIb30BAHUIO 3THX JOCTHKECHUN B
JIpYTUX HayKax U MPUKIAAHBIX cepax;

2) IpasKaIaHCKO€ H JYXOBHO-HPABCTBEHHO€ BOCIIUTAHUEC:

e TOTOBHOCTBIO K BBIIIOJHEHHIO 00S3aHHOCTEN rpa’kAaHUHA U peaIu3aluu ero Mnpas,
MPEJICTaBICHUEM O MAaTEMAaTHYECKMX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUUHBIX
CTPYKTYD, SIBJICHUH, IIPOLEAYP TPAKAAHCKOTO 001IeCTBa (HarpuMep, BEIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXJACHHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX C
MPAKTUYECKUM NIPUMEHEHHEM JOCTUKEHUM HayKu, OCO3HAHUEM Ba)KHOCTH
MOpPaJIbHO-ITUUECKUX MPUHIUIIOB B IEATENBHOCTH YYEHOTI'O;

3) TpyAOBOCBOCTIMTAHNE:

e YCTAaHOBKOH Ha aKTUBHOE y4aCTHE B PELICHUU ITPAKTUYECKUX 3a/1a4
MaTE€MaTU4YeCKOW HAIPaBIE€HHOCTH, OCO3HAHUEM Ba>KHOCTH MaTEMATUYECKOTO
00pa3oBaHMs Ha MPOTSKEHUH BCEH KU3HU IS yCIIEITHON podeccnoHanbHOM
NeSITeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BEIOOPOM U
MOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUN 00pa30BaHMs U dKU3HEHHBIX IJIAHOB C
YYETOM JINYHBIX UHTEPECOB M OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYEeCKOeBOCIIUTAHME:

e CNOCOOHOCTHIO K AMOLIMOHAILHOMY M 3CTETUYECKOMY BOCTIPUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 33/1a4, PEILICHU, pacCy Xk /IeHUI, yMEHUEM BUJIETh
MaTeMaTU4eCKHUe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTMHAYYHOTONIO3HAHUSA:

e OpHEHTAalMEN B JAESITEIbHOCTH HA COBPEMEHHYIO CUCTEMY Hay4HBIX MPeICTaBICHHM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHA YEJIOBEKa, IPUPOABI U 00IIeCTBa,
MOHMMAaHUEM MaTeMaTUYeCKOi HayKH Kak cepbl YeIoBEeUeCKOU NesTeIbHOCTH,
ATAIOB €€ Pa3BUTHS U 3HAUUMOCTH I Pa3BUTHUS IUBUIM3ALMH, OBJIaICHUEM
A3BIKOM MaTEMAaTHKU M MAaTEMaTHYECKON KyJIbTYPOH KaK CPEICTBOM IMO3HAHUS
MUDa, OBJIAJIEHUEM IIPOCTEUITMMU HABBIKAMU HCCIIEI0BATENBCKON AEATEIbHOCTH;



6) pusuyeckoe BocnuTanue, popMupoBaHue KyJIbTYPHhI 310POBbSI M IMOLMOHAJILHOTO
0J1aronoJTyyus:

e TOTOBHOCTHIO IPUMEHSATh MaTEMaTUYECKUE 3HAHUS B MHTEPECaxX CBOETO 3/J0POBbS,
BEJICHUS 37J0pOBOTr0 00pa3a >Ku3HM (310pOBOE MUTAHUE, COATAHCUPOBAHHBIN
PEXHM 3aHATUH U OTAbIXA, PEryysipHas Gpusndeckas akTUBHOCTD),
c(OpMHPOBAHHOCTHIO HABBIKA Pe(ICKCHH, TPU3HAHUEM CBOETO MIPaBa Ha OMIUOKY
¥ TAKOTO )K€ TIpaBa APYroro 4eloBeKa;

7) 3K0JIOTHYECKOEeBOCTIUTAHHE:

e OpHEHTALMEN HA IPUMEHEHHE MaTeMaTUUYECKUX 3HaHUMU JJIs peleHus 3a1a4 B
00J1aCTH COXPAaHHOCTHU OKpY>Karolllel cpe/ibl, IUIAaHUPOBAHUS TOCTYIKOB U OLEHKU
UX BO3MOXHBIX IOCJIEICTBUM AJIsl OKPYKAOILEH Cpe/ibl, 0CO3HAHNUEM TT100aIbHOIO
XapakTepa 3K0J0rMUeCKUX Ipo0sIeM U IMyTel UX pellieHus;

8) ajanTanmns K N3MEHAIUMCS YCJIOBUAM COUMATBHOM M IPUPOJAHOM Cpelbl:

e TOTOBHOCTBIO K JICCTBUSIM B YCJIIOBUSX HEOIPEACICHHOCTH, IOBBIIIEHHEM YPOBHS
CBOEH KOMIIETEHTHOCTHU Y€pE3 NPAKTUUECKYIO ACSITEIBHOCTD, B TOM YUCJIE YMEHHUS
YUUTBCS y APYTHX JIIOAEH, IPUOOpeTaTh B COBMECTHOM €A TEIbHOCTH HOBBIE
3HAHUS, HaBBIKU M KOMIIETEHIIUY U3 OIIbITA APYTHUX;

e HEOOXOIMMOCTHIO B (HOPMUPOBAHUH HOBBIX 3HAHH, B TOM YuCIie (OPMYITHPOBATH
UJIe, OHATHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM YHCIIE PaHee
HEU3BECTHBIX, 0CO3HABATh JA€(PUIIUTHI COOCTBEHHBIX 3HAHUN U KOMIETEHIIUH,
IIJIAHUPOBATh CBOE Pa3BUTHE;

e CIOCOOHOCTHIO OCO3HABAThH CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYAaIIMIO KaK BBI30B, TPEOYIOLINI KOHTpMEP, KOPPEKTHPOBATH IPUHUMAEMbIE
pelieHus u aercTBus, GopMynupoBaTh U OLIECHUBATh PUCKU U TIOCIEICTBUSA,
(bopMHPOBATEH OIIBIT.

MeranpeaMeTHbIe Pe3yJbTaThl
Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe JeiCTBUS
Ba3oBblesiornueckue1eHCTBUA:

e BBIABIITH U XapaKTEPU30BaTh CYLLECTBEHHBIC IPU3HAKA MATEMATHYECKUX
00BEKTOB, MOHATUI, OTHOLIEHUH MEXIAY NOHATUIMHU, (POPMYIINPOBATH
oTpeieNIeHus TIOHATHH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCUPUKAIIH,
OCHOBaHUs AJi1 000011IeHUS U CpaBHEHUS, KPUTEPHH ITPOBOIUMOTO aHAJIHN3a;

e BOCHPUHUMATH, POPMYIHUPOBATH U IPEOOPA3OBHIBATH CYKACHUS: YTBEPAUTEIbHbIC
U OTpHIAaTeNbHbIE, EAMHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHBIE;

e BBIABISITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSA3U U IIPOTUBOPEYHS B
dakTax, TaHHBIX, HAOIIONEHUSAX U YTBEPKACHUSX, IIpeiaraTb KpUTEPUH s
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JleNaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, I€IYKTUBHBIX U HHIYKTHBHBIX
YMO3AKJIOUYEHUH, YMO3aKIIOUEHHI [0 aHAJIOTUH;



e pa3duparh JOKa3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUH (TIPSIMBIE U OT
IPOTUBHOTO), IPOBOJIUTH CAMOCTOSATEIIFHO HECIIOXKHBIE JI0KA3aTEILCTBA
MaTeMaTHYeCKuX (PaKkToOB, BEICTPaMBATh apryMEHTALINIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaATH crI0cO0 perieHust yueOHO! 3a1auM (CpaBHUBATh HECKOJIBKO BApUAHTOB
peuIeHus, BRIOMpaTh Hanbosee MoIXOASAIINI ¢ y4eTOM CaMOCTOSATEILHO
BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBblencciaenoBaTelbCKueAeiicTBUSA:

UCIIOJIH30BATh BOIPOCHI KaK UCCIICAOBATEIILCKUH HHCTPYMEHT TIO3HAHUS,
(bopMyIHpOBaTH BOIIPOCHI, GPUKCUPYIONIUE TPOTUBOPEUHNE, TPOOIEMY,
CaMOCTOSITEIILHO YCTAHABJIMBATH KICKOMOE U JIaHHOE, ((OpMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIUIO, MHCHHCE,

MIPOBOJIUTH IO CAMOCTOSATEIBHO COCTABJICHHOMY TIaHY HECJIOXKHBIN SKCIIEPUMEHT,
HEeOOJIBIIIOE HCCIIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTEMAaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEX]y COOOM;

e CaMOCTOSATEIHHO (HOPMYITHPOBATH OOOOIICHHS U BBIBOJIBI ITO PE3YJIbTATAM
MPOBEICHHOT'O HAOJIFOICHUS, UCCIICAOBAHMS, OIICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3y/IbTaTOB, BEIBOJIOB  0000IICHUI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, @ TAKIKE BBIJIBUTATh
MIPEJIITOJIOKECHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmueii:

e BBIABJIATH HEIOCTATOYHOCTh U N30BITOYHOCTh HH(OPMAIIMH, TaHHBIX,
HEOOXOUMBIX JIJISl pEeLIeHUs 3a/1a4H;

e BBIOMpATh, aHATM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH
MH(}OPMaLIMIO Pa3INYHbIX BUJOB U (hOPM IpEICTaBICHMUS;

e BBIOMpaTh (hopMy IpecTaBIeHUS HHPOPMALIUU U UILTIOCTPUPOBATh peliaeMble
3a/la4yl cXeMaMH, JuarpaMmmMamu, HHOHM rpaguKkoil 1 ux KOMOMHAIMAMUY;

e OIICHMBAThH HAJCKHOCTh MHPOPMALIUY 110 KPUTEPUSM, NTPEJUIOKEHHBIM yUUTEIEM
WK chopMyIHPOBAaHHBIM CAMOCTOSITENIBHO.

KoMMyHHKaTHBHbIEYyHUBEPCaIbHbIey4YeOHbIe1eHCTBHUS:

e BOCIPUHUMATH U (HOPMYIHPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBUSIMHU U

LEJISIMU OOILEHHS], ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHHS B
YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 110 X0y pElIeHUs 3a/1a4H,
KOMMEHTHPOBATh MOJIYyYEHHBIN PE3yiIbTaT;

B X0/ 00CYXAEHHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKAaeMOM TEMBI,
npo0JeMbl, peraeMoi 3a/1a4M, BBICKa3bIBaTh UJIEH, HalleJICHHbIE Ha TIOUCK
pelleHus], COMOCTABIIATh CBOM CYXKJIEHUS C CYXKACHUSIMH IPYTUX YYACTHUKOB
nuanora, oOHapyKMBaTh pa3jIMyue U CXOJCTBO MO3HUIUHN, B KOPPEKTHON (hopme
(dbopMynupOBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS;

IIPENICTABIIATh PE3YJIbTAThl PEMICHUS 33/1a4M, SKCIIEPUMEHTA, UCCIEA0BaHNUS,
MIPOEKTa, CAMOCTOSITETILHO BHIOMPATh (hOpMaT BRICTYIIEHUS C YIETOM 33724
NPE3CHTAIMU U OCOOCHHOCTEN ayAUTOpUH;

e TIOHHMMATh M MCIIOJIB30BATh MPEUMYIIECTBA KOMaHIHOW U MHANBUAYAIbHON pabOThI

IPU PELICHNU YUeOHBIX MaTeMaTHUECKUX 3a/1a4;



e TIPUHUMATH IIEJIb COBMECTHOH JICATEIHLHOCTH, TNIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM pabOThI, pacrpeieNsiTh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIAaTh
MIPOIIECC B PE3YNIbTAT pabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

e y4YacTBOBATh B IPYMNMOBBIX (hopmMax padboThI (00CYKIEHUS, 0OMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JP.), BEITIOIHATH CBOIO YaCTh Pa0OTHI i KOOPIUHUPOBATH
CBOM JICWCTBUS C JPYTUMH WICHAMH KOMaH]Ibl, OIICHUBATh KAYECTBO CBOETO BKJIaJIa
B OOIIUI MPOAYKT MO KPpUTEPUIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH
B3aUMO/ICHCTBHSI.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranu3anmusi:

e CAMOCTOATEIbHO COCTABIATH IUIaH, AJITOPUTM PELIEHUS 3a1a4u (UM €r0 YacTb),
BBIOMPATH CIIOCOO PELICHHsI ¢ YIETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUI €
y4€TOM HOBOM HH(pOpMaLUU.

CaMOKOHTPOJIb, SMOUMOHAIbHBIHUHTEJJIEKT:

e BJIAJIETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS IIpOLECca U PE3yIbTaTa
pellIeHnss MaTEMaTUYECKOH 3aauu;

e IIPEABUACTH TPYAHOCTU, KOTOPBIE MOTYT BOZHUKHYTH IIPU PEILICHUM 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB,
HalJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEM;

e OLICHUBATb COOTBETCTBUE PE3YJIHTATA JEATEIbHOCTH IIOCTABICHHON LIEIU U
YCIIOBUSM, OOBSICHATH IPUYUHBI JTOCTHXKEHUS UM HEJOCTUKEHUS 11€7TH, HAXOIUTh
OLIMOKY, aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

IIpeamerHbie pe3yabTaThI
7-1 kiaacce

K koHIly 00y4eHus: B 7-M KJacce 00y4aroImuics MOJIyduT CaeIyIoNue MpeIMeTHbIE
pe3yIbTATHI.

Yuciia 1 BLIYUCJICHUSA

BLIHOJ'IHHTB, COUCTas YCTHBIC U TUCbMCHHBIC ITPUCMBI, apI/I(I)MeTI/I‘-IeCKI/IC JIEHCTBHS C
palrOHaJIbHBIMHA YU CJIAMH.

HaxoauTh 3Ha4ueHNs YUCIOBBIX BBIPAXKEHUM, TPUMEHSATh Pa3HOOOpa3HbIe CIIOCOObI U MTPUEMBI
BBIYHCIICHUS 3HAYCHUN APOOHBIX BBIPAKEHUH, COEPIKAIIUX OOBIKHOBEHHBIC U IECATUYHBIC
Tpoowu.

[TepexoauTh OT OJIHOM (hOPMBI 3aITUCH YUCEN K APyTroi (TpeoOpa3oBhIBATh JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOD ).



CpaBHUBaTh U YHIOPSAAOYUBATh PALlOHAJIbHBIE YUCIIA.
OxpyrisTh yncia.

BrmonssaTh IIPUKUAKY U OLCHKY pE3yjibTaTa BBI‘IPICJICHHI;'I, OLICHKY 3HAQYCHUH YHCIOBBIX
Bblpa)KeHI/If/'I. BrinmonssaTh I[GﬁCTBPISI CO CTCIICHAMMU C HATYpPAJIbHBIMU IMOKA3aTCIIAMMU.

HpI/IMeHSITB MMPpU3HAKH ACIIMMOCTH, PA3JIOKCHUC HA MHOKHUTCIIN HATYPAJIbHBIX YHUCCIL.
Pemrats MMPAKTUKO-OPUCHTHUPOBAHHBIC 3aa4U, CBA3AHHBIC C OTHOIICHUECM BCIINYNH,
IIPONMOPIHHUOHATIBHOCTBIO BEJIMYHH, IIPOUCHTAMU, UHTCPIPETUPOBATE PE3YJIbTAaThl PCHICHUA
3a1a4 ¢ yu€ToM OFpaHH‘IGHHﬁ, CBSI3aHHBIX CO CBOMCTBaMU paccMaTpruBaACMbIX 00BEKTOB.

AsredOpanyeckue BbIpasKeHUsI

Hcrosp30Bath anreOpandecKyr TEPMHHOJIOTUIO U CHMBOJIUKY, IPUMEHSTH €€ B [IpoLiecce
OCBOCHHSA y4eOHOT0 MaTepuaa.

HaXOIlI/ITB 3Ha4YCHUA 6yKBCHHBIX BI)Ipa)KCHI/If/'I IIpU 3aJaHHBIX 3HAYCHUAX IICPECMCHHBIX.

BeinonHaTe npeoOpa3oBaHus LIEI0r0 BBIPAKEHHUSI B MHOTOWIEH MPUBEIEHUEM MTOI00HBIX
cllaraéMblX, paCKpbITUEM CKOOOK.

BbINONMHATE YMHOXKEHHE OJIHOYJIEHA HA MHOTOYJIEH U MHOTO4JIEHAa HA MHOTOYJIEH,
IPUMEHATH (POPMYJIIBI KBaJIpaTa CyMMBI M KBaJipaTa pa3HOCTH.

Ocy1ecTBIATh Pa3oKeHNEe MHOTOWIEHOB HA MHOXKUTEJIN C TIOMOIIIBIO BBIHECEHUS 32 CKOOKHU
0011ero MHOXKHTES, TPYNIUPOBKY ClIaraéMbIX, IPUMEHEHUs (OPMYJI COKPAILIEHHOTO

YMHOKCHHA.

HpI/IMeHHTL Hp606p330BaHI/I$I MHOT'OYJICHOB JIA pCHICHUSA PA3JIMYHBIX 3a/la4 U3 MAaTCMATHUKH,
CMCIKHBIX ITPECIMETOB, U3 peaﬂBHOﬁ IIPaKTUKHU.

Hcnonb30BaTh CBOWCTBA CTEMEHEN C HATYpaJbHBIMU ITOKA3aTeNIIMU JIJIsl TpeoOpa3oBaHus
BBIPa)KCHU.

YpaBHeHHs U HEPABEHCTBA

Pemrate nuHeNHbIE YpaBHEHUsS C OAHOU IIEPEMEHHOM, IIPUMEHSIA IIpaBuila Iepexoaa oT
HCXOJIHOTO YPAaBHEHUS K pAaBHOCUIIBHOMY eMy. IIpoBepATh, SBISETCS JIM YUCI0 KOPHEM
YpaBHEHUS.

[TpumensTh rpaduyeckre MeTOIbl IPH PELICHUH JIMHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonOupath npuMepsl ap Yucel, IBISIOUMXCS PellIeHUEeM JINHEHHOTO YPaBHEHHUS C ABYMS
[IEPEMEHHBIMU.

CTtpouTth B KOOPAWHATHOH MJIOCKOCTH TpayK JTUHEHHOTO YPAaBHEHHUS C IBYMSI
MIePEMEHHBIMH, MOJIb3YACh IPa(PUKOM, TPUBOIUTH IPUMEPHI PELICHHS YPABHEHHUS.



Pemarp cucTeMbl IBYX THHEWHBIX YPaBHEHUH C IBYMS TIEPEMEHHBIMH, B TOM YHUCIIC
rpauIeCKy.

CocTaBnarh U pemaTh JIMHEHHOE YpaBHEHNE WIH CUCTEMY JTMHEHHBIX YpaBHEHUMN MO
YCIJIOBHIO 33124, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MOJy4YEeHHbBIN
pe3ynbTar.

DyHKUNH

N300paxaTh Ha KOOPIAUHATHON NPSIMON TOYKH, COOTBETCTBYIOIIUE 3a/IaHHBIM KOOPIUHATAM,
Jy4YH, OTPE3KU, HHTEPBaJIbl, 3aMIUCHIBATH YUCIOBbIE IPOMEKYTKH Ha alIredpandeckoM s3bIKe.

OtMeuaTh B KOOPJMHATHOM IUIOCKOCTH TOYKH T10 3aJaHHBIM KOOPAMHATAM, CTPOUTH IPadUKH
TuHEWHBIX QyHKIU. CTpouTs rpaduk GyHKIHN Y = [X|.

OnwuchIBaTh ¢ MOMOIIBIO PYHKIUI H3BECTHBIC 3aBUCIMOCTH MEX]Ty BETMYMHAMU: CKOPOCTb,
BpEMSi, pACCTOSIHUE, IICHA, KOJIMYECTBO, CTOMMOCTb, IIPOU3BOIUTEIHHOCTE, BPEMsI, 00BEM
paboTHI.

Haxoauts 3HaueHue CI)YHKI_[I/II/I 110 3HAYCHHUIO €€ apryMEHTaA.

ITonumats rpadudeckuii cnocod npeacTaBiIeHUs U aHAJIM3a UHPOPMALIUH, U3BIIEKATh U
UHTEPIPETUPOBATH UHPOPMALIMIO U3 TPaUKOB PEATIbHBIX IPOLECCOB U 3aBUCUMOCTEH.

8-i1 ki1acce

K koHIly 00yueHus B 8-M kJjacce 00y4aromuics MoJIyduT ciaelylolue npeIMeTHbIe
pe3yIbTATHI.

Yucia 1 BbIYHCICHUSA

Hcnonp30BaTh HavaabHbIE IPEACTABICHUSA O MHOYKECTBE IEHCTBUTEIIBHBIX YACET IS
CpPaBHEHHS, OKPYTJICHUS ¥ BBIYMCIIEHUH, 1300pakaTh AEMCTBUTEIbHBIC YHCIa TOUKAMHU Ha
KOOPAMHATHOU IIPSIMOIA.

[TpuMeHATH MOHATHE apUPMETUIECKOT0 KBaJAPATHOTO KOPHS, HAXOAUTh KBa/IpaTHbIE KOPHHU,
UCIOJIB3YS MPU HEOOXOUMOCTH KaJIbKYJIATOP, BBIMOIHATH MPEeoOpa30oBaHMsI BbIPaKEHUH,

COACPpIKAIINX KBAAPAaTHBIC KOPHU, UCITIOJIB3Yyd CBOMCTBA KOpHCfI.

Hcnonp30Bath 3anmucy OOIBITUX U MAJTBIX YUCEN C TIOMOIIBIO AECATUIHBIX APOOEH H
crereHer yucia 10.

Auaredpanyeckne BbIpaKeHHUA

HpI/IMCHHTB IOHATHUEC CTCIICHU C I CJIBIM I10KAa3aTCJICM, BBIITOJIHATD Hp606p8.30BaHI/IH
BBIpa)KeHHﬁ, COACPpKAIMX CTCIICHU C LCJIBIM IMOKA3aTCIIEM.

BBIMONHATE TOXKIECTBEHHBIE TPE0OPa30BaHuUs PAIIMOHAIBHBIX BBIPAXXKEHUN HA OCHOBE
IIPAaBUJI ICHCTBUI HaJl MHOTOYJICHAMH U aIreOpandyecKuMu IpOoOsMH.



PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKHUTEIIN.

[TpumMeHsTH IpeoOpa3zoBaHUs BEIPAXKEHUH I PELICHUS PA3IMYHbIX 33/1a4 U3 MAaTeMaTHKH,
CMEXKHBIX ITPEIMETOB, U3 PEaIbHON IIPAKTUKH.

YPaBHeHI/Iﬂ N HEPABCHCTBA

Pemrats JII/IHCI\/JIHBIC, KBaApPATHBIC YPABHCHHUA U pallMOHAJIBHBIC YPABHCHUSA, CBOAAIINECA K
HHUM, CUCTEMBI IBYX ypaBHeHI/Ifl C IBYMs IIEPEMCHHBIMU.

[IpoBoauTH MpoOCTEMIIME UCCAEAOBAHNS YPABHEHUN M CUCTEM YPAaBHEHU M, B TOM YHCIIE C
MIPUMEHEHHEM TpaUIeCKUX MPEICTaBICHUN (yCTaHABIUBATh, HIMEET JIM YPABHCHUE WITH
CUCTEeMa YpaBHEHUU pelIeHusl, €CIIU UMEET, TO CKOJIbKO, U TIp.).

[TepexoauTh OT CIIOBECHOU (POPMYTUPOBKH 33/1a49H K €€ aNreOpandecKoi MO ¢
IIOMOIIIbIO COCTABJICHUS] YPABHEHMS WIM CUCTEMbl YPAaBHEHUH, HHTEPIIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33J]a4M MTOJYYEHHBIN pe3yJIbTart.

[IpumensATh CBOMCTBA YHCIIOBBIX HEPABEHCTB Il CPABHEHUSI, OLICHKH, PEIIATh JUHEIHBIE
HEPaBEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh IpaUuECKyIO HILTIOCTPALIUIO
MHO’KECTBA PEUICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DYyHKIUH

[Tonnmath 1 UCONB30BaTh QYHKIIMOHATIBHBIC TIOHATHS U S3bIK (TEPMUHBI, CAMBOJIUYECKHE
0003HaueHusI ), ONPEIEeATh 3HaUeHNEe (DYHKIIMH 0 3HAYSHHUIO apTyMEHTA, ONPEIEISITh

CBOMCTBA (PYHKIIUH 110 €€ TpaduKy.

CTpouTh rpaduKu deMeHTapHbIX GyHKIHiT Buaa: Y = KIX, Y = X2, Y = X%, Y = [X|, y = X
OrnuceIBaTh CBOMCTBA YMCIOBOM (PYHKITUU TIO €€ TpaduKy.

9-i1 kiIace

K koHIly 00yueHus B 9-m kJjacce 00y4aromuics MoJIyduT ciaelylolue npeIMeTHbIe
pe3yIbTATHI.

Yuciia 1 BLIYUCJICHUSA
CpaBHMBATh U YNOPSAOYMBATH PALIMOHATIBHBIE U UPPAIIMOHATIbHBIE YHCIIA.

BreimonHaTh apI/I(I)MCTI/I‘-ICCKI/IC ):[CI\/'ICTBI/IH C pallMOHAJIbHBIMU YHCJIaMHU, COUYCTAsA YCTHBIC U
IMUCBbMCHHBIC IPHUEMBI, BBITIOJIHATH BEIYHUCICHUA C UPPALIMOHAIbBHBIMU YU CIIaMU.

HaxonuTte 3Ha4eHUs CTENEHEN C LEIBIMU [TOKA3aTENSIMU U KOPHEW, BBIYMCIIATh 3HAYEHUS
YHUCJIOBBIX BBIPAXKEHU.

OKpyriATh NENCTBUTEIIBHBIC YUCIIA, BBITONHATD IPUKUAIKY PE3YJIbTaTa BEIYUCICHUN, OLICHKY
YHUCJIOBBIX BBIPAKECHUM.

YpaBHeHNS U HEPABEHCTBA



Pemrate nuHENHBIE U KBAaIpaTHBIC YPABHEHUS, YPABHEHHUSI, CBOAAIIMECA K HUM, IIPOCTEHIINE
IpOOHO-paLlMOHATIbHBIC YPABHEHUS.

Pemate cucreMsl AByX TMHEHHBIX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU U CUCTEMBI IBYX
YpaBHEHUH, B KOTOPBIX OJTHO YPABHEHHE HE SIBJIACTCS JTUHECUHBIM.

PemraTte TekCTOBEIC 3aJa4uu anre6pa1/1quKI/IM CII0CO00OM ¢ IIOMOIIIBIO COCTABJICHHA YPaBHCHUSA
HJIN CUCTCMBI IBYX ypaBHGHI/Iﬁ C IBYyMs IICPCMCHHBIMU.

IIpoBoauTH MpOCTENIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPABHEHMM, B TOM YHUCIIE C
IPUMEHEHHEM I'papUuecKuX NpeCcTaBIeHUi (YCTaHaBIMBATh, UMEET JIM YPaBHEHUE UIIH

CUCTEMa YpaBHEHUH pElLleHUs], €CJIU UMEET, TO CKOJIbKO, U TIp.).

Pemiate nmuHeliHbIe HEPABEHCTBA, KBAIpaTHBIC HEPABEHCTBA, M300paXKaTh PEIICHHE
HEPaBEHCTB Ha YHCIIOBOW MPSIMOA, 3allMCHIBATh PEIICHUE C IIOMOIIBI0 CHMBOJIOB.

Pemath crcTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAOIIUE KBAJAPATHOE
HEpPaBEHCTBO, N300paaTh PEIICHUE CUCTEMbI HEPABEHCTB Ha YHCJIOBOMU MPSMOIi, 3aITUCHIBATh
PELICHUE C TIOMOIIBIO CHMBOJIOB.

Hcronp30BaTh HEPABEHCTBA MPH PELICHUH PA3JIMYHBIX 33/1a4.

DYyHKIUH

PacriozHaBath QpyHKINY H3ydeHHBIX BHIOB. [loKa3bIBaTh CXEMAaTHYECKH PACIOI0KEHHE Ha
KOOPJIMHATHO# TutockocTu rpadukoB GyHkuuil Buaa: y = kx, y = kx + b, y = k/x, y = ax? + bx
+¢,y =%, y=1X,Y = |X|. B 3aBHCHMOCTH OT 3HaueHHH KO>QDUIHEHTOB, OMACHIBATH

CBOMCTBA (DyHKIUH.

Crpouth u n300paxkaTtb CXeMaTUYeCKu TpaduKy KBaJIpaTUUHBIX (YHKIUH, ONUCHIBATh
CBOMCTBA KBa/IpaTUYHbBIX (QYHKIMHA MO UX rpaduKam.

Pacnio3znaBath KBaJpaTUYHYIO QYHKIHIO IO (opMyJie, IPUBOIUTH IPUMEPHI KBAIPATUIHBIX
(GyHKUIMN U3 pealbHOM KU3HU, PU3UKU, TEOMETPUH.

YuciaoBble MOCTIET0BATEILHOCTH H nmporpeccuun

Pacno3naBarh apI/I(I)MCTI/I‘-ICCKyIO U TCOMECTPUUCCKYIO TPOTPCCCHUHU TIPU PA3HBIX crocodax
3aaHusl.

BBINONHATE BBIYUCICHUS C UCIIONB30BaHHEM (OpMYIT N-To wieHa apu(MeTHIecKoi u
Tr€OMETPUYECKON MTPOrPECCUi, CYMMBI IIEPBBIX N-X YJIEHOB.

I/I306pa)KaTI) YJICHBI MOCJICA0BATCIIPHOCTHU TOYKaMH Ha KOOpHHHaTHOﬁ IIJIOCKOCTH.

Pemrate 3amaun, CBA3aHHBIE C YUCIOBBIMHU ITOCIEN0BATEIBHOCTMHU, B TOM YHCIIE 3a/1a4U U3
peanbHOM JKHU3HHU (C UCTIONIBb30BAHUEM KAJIBKYIATOPA, UPPOBBIX TEXHOJIOTHI).



TeMaTH4yeCcKOCIIIAHUPOBAHKE

7-# KJacc
KoaunuyecTBoyacoB DJIeKTPOHHbIE
Ne | HaumenoBanue (uadpoBbHIE)
1/ | pasienos 1 TeM Bee | Kontponbubiep |[IpakTuueckuep | ogpazoparenHbiep
I | IpOrpaMMBel ro |aGoTsl a00ThbI ecypebl
Yucna u
1 |BpACICHUS. o5 1 bubnnoreka ®I'UC
PanuyonanbHnie «Mosmkoiay
qucna
Anrebpa, 7 kiacc.
AnreGpanyecKrueBbl PIAOY AO
2 ameHHI:[ Pl o7 1 «AxaneMus
MuHnpocsenieHus
Poccumn»
ONEKTPOHHBIN
o0pa3oBaTeNnbHBbIHI
pecypc «lomamaue
VpaBHEHIS 1 3agaHust. OCHOBHOE
3 P 20 1 obmiee oOpazoBaHue.
HEpaBEHCTBA AnreGpa», 79
kjaccsl. AO
«M3naTenbCeTBO
"ITpocBenienue»
4 Koopaunats! u 24 1 bubnunorexa ®I'UC
rpaduku. OyHkuuu «Mosikomna»
5 IToBTOpEHME M 6 1 bubmuorexa ®I'UC
00o0rieHne «Moskona
OBIIEE
KOJIMYECTBO
YACOB IIO 102 > 0
I[MPOT'PAMME




8- KJ1ace

KosnnuyecrBouacos DJIeKTPOHHbBIE
Ne | HammenoBanue (wnbpoBbIe)
1/ | pa3iesioB U TeM Wop
Bce | Koutposbaeiep | [IpakTuueckne | ggpasoparenbHbiepec
N |[IporpaMmbl
ro |adorsl padoThI ypcbl
bubnnorexka ®I'UC
Yucna u «MOSI mkona» —
1 |BBIYHCIICHHS. 15 lesson.academy-
KBanparHbie KOpHU content.myschool.edu.r
u/02.2/08
Anrebpa, 8 kiacc.
Yucna u
BBIYHCIICHUS PIAOY ANO
2 ) 7 «AxaneMus
CrelmeHs ¢ 1elIbIM MUHIIpOCBeIIeHHS
MoKa3areieM Poccuiny
DNEKTPOHHBIN
o0pa3oBaTeNnbHbIHI
ecypc «Jlomaniaue
AnrebpanyecKueBbI Eaz[zgm I[OCHOBHOG
AXKECHUA. ’
3 (P . 5 1 obmiee oOpazoBaHue.
KBanpatHsiiiTpexdn AnreGpa», 79
€H 5
kyaccel. AO
«3narenscTBO
"IIpocBenienue»
AnreOpandyecKueBbl
4 |PaxeHHL 15 1 bubnuoreka ®I'UC
Anrebpanyeckasapo «Mosmkoma»
Ob
Anrebpa, 8 kiacc.
VYpaBHeHHUs U ®TAOY IO
HEpPaBEHCTBA.
5 KBI; ATHLIE 15 1 «AxageMus
AP MuHnpocBeIeHus
YPaBHCHIA Poccun»
DIEeKTPOHHBIN
o0pa3oBaTeNnbHBIHI
e pecypc «/lomarmaue
HeDABCHCTEL 3agaHusi. OCHOBHOE
6 CI/II::JTCMI:I ' 13 obrmiee oOpazoBaHue.
. Anre6pa», 7-9
YpaBHeHHH kiaccel. AO
«3parenbcTBO
"IIpocBemienue»




VYpasHe
DABHCHILT 1 bubnnoreka ®I'UC
7 |HepaBeHCTBa. 12 1 «MosiLLKOIa»
HepaBencrtBa
Anrebpa, 8 kiacc.
T OI'AOY AI1O
8 YHKIHH. 5 «AxaneMus
OCHOBHBICTIOHATHUS MUHIpOCBeLIeHH
Poccumn»
DIIEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecypc «Jlomaniaue
FT— 3amanusi. OCHOBHOE
9 YHKLIIH. 9 obmree obpazoBaHHeE.
UucnosbleyHKIIMH Aure6pay, 7-9
kiaccel. AO
«3narenbcTBO
"[IpocBenieHue»
DIIEKTPOHHBIN
o0pa3oBaTeybHbIN
pecypc «Jlomaniaue
ToBTobeHIE 1 3amanusi. OCHOBHOE
10 0606 IZ:HI/IG 6 1 oOrmiee oOpazoBaHUeE.
IH Anrebpay, 7-9
kyaccel. AO
«M3parenbpeTBO
"ITpocBenieHue
OBIIEE
KOJIMYECTBO
YACOBIIO 102 S 0
I[MTPOTPAMME
9-if ki1acc
KosanuecTBo4acos DJIeKTPOHHbIE
Ne | HammeHnoBanme (adpoBbIc)
n/ | pasjenos u Tem Bee | Kontpounnbiep | lIpakTudeckuep | ogpasoparebHbie
| nporpamMMal ro |aborsl a00ThI pecypeb
Uucna v BBIYUCICHUS.
. b OI'n
1 | /deiicTBUTENBHBIC 9 dﬁ?;ﬁiiii» ¢
qrcna
VYpaBHeHUs U Anrebpa, 9 knacc.
o |HepaBeHcTBa. 14 1 OI'AOY IIIO
YpaBHEHUS C OTHOU «AxaneMus
MepeMEHHON MuHnpocBeneHus




Poccuny

YpaBHeHuUs u
3 | HepaBeHCTBA.
Cucremsbl ypaBHEHUN

14

DIIEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecypc «JlomaniHue
3aganusi. OCHOBHOE
oOmiee
oOpa3oBaHHe.
Anrebpay, 7-9
kyaccel. AO
«3naTenncTBO
"IIpocsenienue"»

YpaBHeHus u
4 | HepaBeHCTBA.
HepasencrBa

16

Bbubimmnorexa ®I'UC
«Modikoia

5 | ®yHKIUU

16

Anrebpa, 9 kiacc.
OI'AOY JIIO
«AxaneMus
MuUHIPOCBEIICHUS
Poccuny

YucaoBeIeIOCIEI0BAT
CIBHOCTHU

15

DIIEKTPOHHBIN
00pa3oBaTeNbHBIN
pecypc «/lomaane
3agadust. OCHOBHOE
o01ee
obOpasoBaHue.
Anrebpa», 7-9
kiaccel. AO
«3narenpcTBO
"ITpocBenienue»

IToBTOpEHME,
00o001enue,
CUCTEMATU3ALUA3HAHU

v

u

18

ONEeKTPOHHBIN
o0pa3oBaTenbHBIHI
pecypc «lomarniaue
3aaanusi. OCHOBHOE
oOmiee
o0Opa3oBaHmUe.
Anrebpay, 7-9
kyaccel. AO
«3naTenncTBO
"ITpocBenienue

OBIIEE KOJIMYECTBO
YACOB 10
I[TPOTPAMME

102
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