MMHHUCTEPCTBO NMPOCBELIEHUS] POCCUICKON ®EJEPALIUH
Munucreperso obpazosanus H Hayku Mypmanckoi obaacru
Oraen ofpazoBanus aIMHHHCTPALHH

IMevenrckoro MyHHUHNAaJbLHOro okpyra Mypmanckoi obaacru

MBOY COLI Ne 3
PACCMOTPEHO COI'JTACOBAHO YTBEPX/IEHO
Ha 3aceaanuu 1LHIMO 3amecTutens gupekropa  Jlupektop
yunTeneit no YBP.— O OEPASOBATEN o R

YYPEXXOAEHWE "CPEAHAA
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"E.B. Ianosa
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MaTeMaTHY€CKOTO LUKIa ( SV

‘ _Fﬁ ' S 1. 7 O.M. Kamenkosa
v
v O.U. Jepkay

IMporoxomn Nel
ot «30» asrycra 2024 r.

or «30» asrycra 2024 r.

PABOYASI TPOTPAMMA
yaebnoOro Kypea «Anredpa»
AJJATITUPOBAHHOM OCHOBHOM OBPA3OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBIIETO OBPA3OBAHMS
OBYYAIOHMXCS C 3AIEPKKON NCUXUYECKOI'O PA3BUTUS

st obyqatommxes 7-9 Knaccos

Hukeasn 2024



MNOACHUTEJIBHASA 3AIINCKA

Hacrosimas paGodas mporpamma mo anreOpe st 7-9 KJIaccoB SIBIISIETCS
NPWIOKEHUEM K aJanTUPOBAHHOW OCHOBHOM 00pa30BaTEIbHOW Iporpamme
OCHOBHOI'O OOHIEro 00pa3oBaHUs OOYYAIOIIUXCS C 3aJEPKKON TMCUXUYECKOTO
pazsutusi MBOY «COIIl Ne3dy», paspaborannoir Ha ocHOBe DAOII ocHOBHOTO
obmiero obpazoBanusi, ¢ yu€rom (QenepanpbHoil paboueil MporpaMMbl y4eOHOTO
npeamera «MareMaTuka», aJanTUPOBAHHOM OCHOBHOW  00pa3oBaTelbHOMN
porpaMmMbl OCHOBHOTO 00mIero oOpa3oBaHus OOyYaroUuxcs C 3aIepKKON
ICUXUYECKOTO pa3BuTus. Pabouas mnporpamMmma COAEPKUT IUIAHUPYEMbIE
pEe3yJIbTaThl, COAEPKAHUE IPEAMETA, TEMATHYECKOE MIaHupoBanue, Y MK.

VY4eOHblll Kypc «Anredpa» BXOAMWT B MPEAMETHYIO 00nacTh «MareMaTtuka u
uHpopMatuka». OH CIOCOOCTBYET pPA3BUTHUIO BBIYUCIUTEIBHONM KYJIbTYpbl U
JIOTHYECKOr0 MBILIUIEHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BaThCS aJrOPUTMaMU, a
TaK)K€ MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOJHUMBIX B IOBCEIHEBHOU
xu3Hu  oOydarommxca ¢ 3[IP. VYueOHbII Kypc pa3BHBaeT MBIILUICHUE,
MPOCTPAHCTBEHHOE BOOOpakeHUEe, (YHKIIMOHAIBHYIO T'PaMOTHOCTh, YMEHUS
BOCIPUHUMATh U KPUTUYECKU AHAJIU3UPOBATH MH(POPMAIIUIO, IPEICTABICHHYIO B
paznuuHbix popmax. OOyueHue anredpe AaET BO3MOXKHOCTH pa3BUBATH Y
oOyuaromuxcs ¢ 3[1P TouHyro, pamoHaIbHYI0O U UHPOPMATHUBHYIO p€4Yb, YMEHHE
oTOMpaTh HaubOoJee MOAXOIAIIME S3BIKOBBIE, CHUMBOJUYECKHE, Tpaduueckue
CPEICTBA JUIsl BBIPAKEHUS CY>KICHUI U HAIISITHOTO UX MPEICTaBICHUS.

Ienn n3yyeHust yueOHOro Kypca
e AnreOpa sBisieTCS OJHMM U3 OINOPHBIX KYpCOB OCHOBHOM WIKOJBI: OHA
o0ecreynBaeT U3yuyeHHUe APYrux TUCHUILUINH, KaK €CTECTBEHHOHAYYHOIO, TaK U
IYMaHUTapHOTO IMKJIOB, €€ OCBOEGHHE HEOOXOOUMO [UIsl IPOJOJIKEHUS
oOpa3oBaHMs ¥ B MOBCEAHEBHOU XKM3HU. Pa3BuTHe y 00yyaronmxcs Hay4HbIX
IPECTaBICHUNA O MPOUCXOXKACHUN U CYIIHOCTH alreOpandeckux abcTpakiui,
croco0e OTpakKeHHs] MaTeMaTHYEeCKON HayKOM SIBIIEHUH U MPOLECCOB B MPUPOJIE
1 00IIECTBE, POJIU MATEMATUYECKOTO MOJIETMPOBAHUS B HAYYHOM MTO3HAHUU U B
MpPaKTUKe CrocoOCTBYeT (OPMHUPOBAHNUIO HAYYHOTO MUPOBO33PEHHUS U KaYECTB
MBILUICHUS, HEOOXOAMMBIX JUIsl aJanTallid B COBPEMEHHOM ILH(PPOBOM
obmiectse. M3yuenune anreOppl €CTECTBEHHBIM 00pa30M 00eCIIeunBaeT Pa3BUTHE
yMEeHUsi HaOJ0JaTh, CpPaBHUBATh, HAXOJIWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBILUIEHHS, CIIOCOOHOCTH ApryMEHTHUPOBAHHO OOOCHOBBIBATh
CBOM JICWCTBUS M BBIBOIBI, (hOPMYyIUPOBATh yTBepkiaeHus. OcBoeHHE Kypca
anreOppl 00eCTIeYnBaeT Pa3BUTHE JIOTUUECKOTO MBIIUICHUS 00YYarOINXCs: OHU
UCHONB3YIOT JACNYKTUBHbIE M WHIYKTHUBHBIE pacCyXaeHus, 0000I1ieHue u



KOHKpeTH3anuio, alOcTparupoBanue u aHainoruto. OOyuyenue anreOpe
MpeanojaraeT 3HAYUTETBHBIM O00BEM  CaMOCTOSTEIBHOW  JEATEIHbHOCTH
oOyJaromuxcs, TMOITOMY CaMOCTOATEIbHOE peIIeHHe 3a7ad  SBIsIeTCS
peanuzanuen 1esTeIbHOCTHOrO MPUHIIMIIA 00yUYEeHUSI.
B cTpykTtype mnporpammbl y4eOHOro Kypca «Ayredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOAUYECKUE JIMHUK: «Yucna u
BBIYUCIICHUS; «ANIT€OpaNueCcKUe BhIPAXKEHUS; «YPAaBHEHUS U HEPABEHCTBAY;
«DyHKIAWY.
Kaxnmas u3 3THX COAEPKATENBHO-METOJNNYECKUX JMHUW pa3BUBAETCS Ha 3
OPOTSKEHUH TPEX JIET U3YyUEHUS! Kypca, €CTECTBEHHBIM 00pa3oM NEpeIIeTasICh
U B3aMMOJICHCTBYS C JAPYIrMMH €ro JIMHHSAMU. B Xoae u3yuyeHHs Kypca
OOYYarOIIMMCS TPUXOUTCS JTJOTUYECKU PACCYKIATh, UCIIOJIB30BATh TEOPETUKO-
MHOECTBEHHBIN s13bIK. CopiepKaTeIbHON U CTPYKTYPHOU 0COOEHHOCTRIO Kypca
«Anredpay» SBISETCS €ro MHTErPUPOBAHHBIN XapakTep.
Conepxanue JHMHUM «Yucna W BBIUKUCICHHUS» CIYKHUT OCHOBOM IS
JATbHEHIIET0 U3yYeHUsI MaTeMaTHKHU, CIIOCOOCTBYET Pa3BUTHIO Y 00YJAIOIITUXCSI
JIOTUYECKOTO MBIIIUICHHUS, (HOPMUPOBAHUIO YMEHUS MOJIH30BATHCS AITOPUTMAMH,
a TaKKe MPUOOPETEHHUIO NPAKTUYECKUX HAaBBIKOB, HEOOXOIUMBIX JJIs
ITOBCETHEBHOM KM3HU. Pa3BuTHE MOHATHUSA O YHCIIE B OCHOBHOW IIKOJIE CBSA3aHO
C palMOHAJBHBIMM ¥  HUPPAIMOHAIBHBIMU  YHUCIAMH, (POPMHUPOBAHUEM
MPEACTABICHUN O ACHCTBUTENIBHOM YHUCJE. 3aBEPUICHUE OCBOCHUS YHUCIIOBOM
JUHUM OTHECEHO K CTaplieMy 3BeHy o0iiero odpa3zoBanusi. ConepikaHue ABYX
anredpanyeckux JUHUN — «AnreOpandyeckue BBIPAXKEHUS» U «YPAaBHEHHS U
HEPaBEHCTBa» CIOCOOCTBYET dhopMUpOBaAHUIO y 00yJaromuXxcs
MaTEeMaTUYEeCKOro armapara, He0OXOJUMOTO JJisi PEIICHUs 3a/a4 MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKOOPUECHTUPOBAHHBIX 3a/1a4. B 3amaun 00yueHus
anredpe BXOAAT Takke JalibHelllee pa3BUTHE ANTOPUTMUUYECKOTO MBIILICHUS,
HE00X0AMMOr0, B YaCTHOCTH, JIs1 OCBOEHUS Kypca UH(OPMATUKH, U OBJIaJCHHUE
HaBBIKAMM JEAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanre CUMBOIBHBIX (pOpM
BHOCHUT CBOM crieniu(pruecKuii BKIIaJ B pa3BUTHE BOOOPAKEHHUS, CTIOCOOHOCTEH K
MaTeMaTtudeckoMy TBopuecTBy. CojepkaHue (QyHKIIMOHATBHO-TPAPUIECKON
JMHUY HalEJEeHO Ha TOJIyYeHHE WIKOJbHUKAMU 3HAaHUUW O (QYHKIMSIX Kak
Ba)KHEUIIIEM MaTeMaTHU4YeCKOM MOJCIU JUId OIMCaHMS M HCCICIOBaHUs
pa3HOO00pa3HbBIX MPOLIECCOB U SBJIECHUH B MPHUPO/IE U ob1ecTBe. M3yueHnue 31oro
MaTepuaja CHOCOOCTBYET PAa3BUTHUIO y OOYYAIOIIMXCS YMEHHS HCIOJIb30BaTh
pas3nuyHbIe BBIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMAaTUKH — CIIOBECHBIE,
CUMBOJIMYECKUE, rpapuiecKre, BHOCUT BKJIaJl B ((OPMHUPOBAHUE TIPEICTABICHUN
O pOJIM MaTEMATHUKHU B PA3BUTUH LIMBUJIN3ALUU U KYJIbTYPBL.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe



CormacHo yuyeOHOMY TMaHy B 7-9 kjaccax w3ydaercs Y4eOHBIH Kypc
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eiibl COJEpKAHMS:
«Yucna W BBIYUCICHUA», «ANredpandyeckue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKIIUI.

Ha uzydenue yue6HOro Kypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce —
102 4gaca (3 yaca B Heaeno), B 8 kinacce — 102 gaca (3 yaca B Hefiemr0), B 9 Kiacce
— 102 gaca (3 yaca B HefieNI0).

COJEPXAHUE OBYUYEHUA
7 KIIACC

Yuca 1 BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JECSITHYHBIE, IEPEXOA OT OJHOW (OPMBI 3aIUCU
npobeit k gpyroil. IloHsTwe palMOHAIBLHOTO 4YHCa, 3aluCh, CpPaBHEHUE,
yHOPSAOYMBAaHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JEHCTBUS €
palMOHAIBHBIMYA YHCiIaMu. PellieHne 3aad U3 peaibHOW NMPaKkTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypallbHBIM IIOKa3aTeJeM: OIpe/esieHrne, MpeoOpa3oBaHKe
BBIPQXEHUI HAa OCHOBE OIpe/IeIeHMs], 3aUCh 00NbIINX yucen. [IponeHTsl, 3anuch
IPOLEHTOB B BHJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpH OCHOBHBIE 3a7aud Ha
IIPOLICHTHI, PELIEHUE 3a]a4 U3 PEAJIbHON IPAKTHKH.

[IpumeHeHue MNpU3HAKOB JIETUMOCTH, pPAa3jOKE€HHE Ha MHOXHUTENIH
HaTypaJbHbIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae TmpsiMas W oOpaTHas
IPONOPLIMOHAIBHOCTH.

AsredpanvyecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHHUS C IEPEMEHHOM. JlonmycTUMBbIE
3HaueHUA NepeMeHHbIX. [Ipencrapnenne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dpopmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIC BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CYMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHSI CKOOOK U MPUBEJAEHUS TOJOOHBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYypaJbHBIM MOKa3aTeJIEM.

OpHouwieHsl U MHOTOWIEHBI. CTeneHb MHOTOWIeHa. CloXKeHue, BhIYUTAHMUE,
YMHOKE€HHE MHOTOWIEHOB. POPMYJIbl COKPAILEHHOIO YMHOXKEHUS: KBaAPaT CyMMBI
¥ KBaJipaT pazHoctu. @opmyna pa3HOCTH KBaApaToB. PaznokeHrne MHOIOYWIEHOB Ha
MHOKHUTEJIN.



YpaBHeHMs U HEPABEHCTBA

VYpaBHEHUE, KOpPEHb YpaBHEHHs, IpaBWia NpeoOpa3oBaHUsl ypaBHEHUS,
PAaBHOCWJIBHOCTb YPAaBHEHUM.

JInHeWHOE ypaBHEHHWE C OJHOM IEPEMEHHOM, YHWCIIO KOPHEW JIMHEWHOIO
YpaBHEHUS, PELICHUE JIMHENHBIX ypaBHEHUI. COCTaBIICHHE YPAaBHEHHH 110 YCIOBHUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 € IOMOLIBIO YPABHEHU.

Jlunetinoe ypasnenue ¢ 06yms nepemennvimu u e2o epagux.t Cucrema aByx
JMHENHBIX ypaBHEHUM C ABYMs II€peMEHHbIMH. PelleHune cucreMm ypaBHEHUM
crioco00oM MoACcTaHOBKHU. [IpuMepsl perieHnst TEKCTOBBIX 3a/1a4 ¢ IOMOIIBIO CUCTEM
YPaBHEHUM.

DyHKIUU

Koopaunara Touku Ha npssMout. YnCIIOBbIE TPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOYKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKHU Ha KOOPJAUHATHOM MiockocTh. [IpumMepsl rpadukoB, 3aaHHBIX (hOpMYTIaMU.
Yrenue rpadukoB peasibHbIX 3aBUcUMoOcTel. [lonstre pynkuuu. I'papuk pyHKIMU.
CroiictBa (ynkuuii. Jluneitnas ¢ynkuus, e€ rpaduk. I pagux ¢yuxkyuu y = |X|.
I'paghuuecroe pewienue TuHeliHbIX YPAGHEHUL U CUCTEM JTUHEUNBIX YPAGHEHUII.

8 KVIACC

Yucia ¥ BIYMCICHUSA

KBagpatHeiii kopeHb w3 uwcna. [lowamue 00 uppayuoHarbHOM Hucie.
Hecamuunvie npubaudicenus uppayuoHanbHulx yucen. CBONCTBA apu(PMETUYECKUX
KBaJIPAaTHBIX KOPHEW U MX MPUMEHEHHE K TPEOOpPa30BaHUIO YHCIOBBIX BhIPAXKEHUIN
Y BBIYHCIICHUAM. /[elicmeumenbHbie Yucida.

CremneHb ¢ LeabIM MMOKa3aTeNneM U €€ cBoricTBa. Cmanoapmuas 3anuce 4ucia.

AuredpanvyecKue BbIPAKEHUA

KBazpaTHbIi TPEXWIEH, PA3JIOKEHNE KBAAPATHOTO TPEXUJIEHA HA MHOKHUTEIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoil JpoOu.
CnoxxeHune, BBIYMTAHHWE, YMHOXXCHHE, JICJICHHE anreOpamdeckux JapoOeit.
ParmonanpHble BEIpaXEHUS U UX MpeoOpa3zoBaHUeE.

YpaBHeHUs U HEPABEHCTBA

KBaaparHoe ypaBHeHue, (hopMmysia KOpHEH KBAJApaTHOTO ypaBHEHUs. Teopema
Buema. Pemienne ypaBHEHUH, CBOISIIMXCA K JMHEHHBIM W KBaJPATHBIM.
[Tpocreiimue ApoOHO-palMOHATIEHBIE YPABHEHUS.

I'papuueckas unmepnpemayus ypasHenuti ¢ 08yMs NEPEMEHHbIMU U CUCTEM
JIUHEUHbIX YPABHEHU C 08YMS NePeMEeHHbIMU.

13neck u nanee KypcuBoM 0603HAUEHBI TEMBI, M3ydEHHE KOTOPBIX IIPOBOJAUTCS B 03HAKOMMTE/LHOM ILIAHE.



[IpuMepsl pelieHus: CUCTEM HEIMHENHBIX YPABHEHUH C IByMs IEPEMEHHBIMHU.

Pewenue mexcmoswvix 3a0au ancedpauieckum cnocobom.

YucnoBble HEPABEHCTBA U UX CBOKMCTBA. HepaBEHCTBO ¢ OHONM MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKIUU

[Tonsitue pynkimu. OOIaCTh ONPEACIICHNS U MHOYKECTBO 3HAUCHUH (DYHKITHH.
CrniocoOsI 3a1aHust GyHKITHIA.

I'paduk ¢ynkuuu. Utenwe cBorcTB GyHKIUU 10 €€ rpaduky. I[Ipumeps
rpadukoB GYHKIHMA, OTPAXKAIOIIUX PeaTbHbIE MPOIECCHI.

OyHKIMY, OMUCHIBAIONIME TIPSAMYIO U OOpaTHYI MPONOPLHMOHAIIbHBIC
3aBHCHMOCTH, uX rpaduku. OyHkuun Y = X2, Y = X3, y = VX, Y=|X|. I paguueckoe
peuienue ypasHeHUut u cucmem ypagHeHuu.

9 KIIACC

Yuciaa v BBIYMCICHUA

PanronanpHbIe YHCIA, UPPAYUOHATbHBIE YUCTA, KOHEYHble U OecKOHeuHble
Ooecamuynvie Opobu. MHooicecmseo OelcmeumenbHblX ducei, OelucmeumeibHvle
yucia Kak  OeckoHeyHvle  Oecsimuunble Opobu. Bzaumno  00HO3HAUHOE
coomeemcmeaue MexHcoy MHOMCECMBOM OeUCMEUMENbHbIX YUCel U KOOPOUHAMHOU
NPSMOU.

CpasHenue OeticmeumenvHblx — yucel, apugmemuyeckue OeuUcmseus ¢
oelcmeumenbHblMU YUCTAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOIIET0 MHPA, UIMTEIBHOCTh IPOILIECCOB B
OKPYKarOIIEM MUPE.

Ipubnusicénnoe 3nauenue eenuyunsvl, mouHocms npubnuxcenus. OkpyaieHue
yucen. Ilpukuoxa u oyenxa pe3ynomamos bl4UCIeHUl.

YpaBHeHUs U HEPABEHCTBA

JIunenHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOJSAIIMXCS K JTUHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHHMM, CBOASIIMXCA K KBaJIpPaTHBIM.
bukBanpaTHoe ypaBHEHUE. [Ipumepnvl pewienus ypagHeHuti mpemuell U 4emeepmou
cmenenet pasnodiceHuem Ha MHOICUMENU.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHwe TEKCTOBBIX 3ajiay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYyMs MEPEMEHHBIMU U e2o 2paguk. Perienue cuctem IBYX
JIMHENHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMU. Peutenue cucmem 08X ypasHeHul,
O00HO U3 KOMOpBIX JuHeliHoe, a oOpyeoe — emopou cmenenu. I paguueckas
uHmMepnpemayus CUcmemul YPasHeHul ¢ 08yMs NepeMeHHbIMU.



Pemenne TeKCTOBBIX 3374 aNreOpandeckuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEepeMeHHOM. Pemenue cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM IepeMeHHOW. KBaapaTHele HeEpaBeHCTBA.
I'paghuueckas unmepnpemayus HepaseHCmM8 U CUCEM HEPABEHCME C O08YMs
nepemeHHbIMU.

DyHKIUU

KBanpatuunas ¢yskuus, e€ rpapuk u cBoiictBa. IlapaOGosa, KoopauHaThI
BEPILMHBI 1apadoIibl, OCb CAMMETPUH NapadOJIbL.

I'padukn byskmumii: Y = kx, y = kx + b, y = kix, y = x3,y = VX, y = |x| i ux
ceolcmaa.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPEeCCHU

[IoHsAiTHE YHCIIOBOM IOCJIENOBATEIBHOCTH. 3aJaHHUE I10CIEN0BATEIBHOCTH
pPEKYppEeHTHOH (opMynon U hopmysoil N-ro wieHa.

Apudmernueckas U reoMeTrpuyeckas mnporpeccur. @opMynsl N-ro 4ieHa
apu(pMeTHYeCcKo U reoMeTpUYECKON MpOorpeccuii, CyMMbI MEPBBIX N UJIEHOB.

Hzobpadscenue unenos apugmemuueckou u 2eomMempuieckou npocpeccull
MOYKAMU HA KOOPOUHAMHOU NAOCKOCmU. JIuneunslll U dKCNOHEHYUATbHBIN POCH.
Cnooichvie npoyenmol.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTe€MaTUKH, LEHHOCTHbIM OTHOLIEHHWEM K  JIOCTH)KCHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEACTaBICHUEM O MAaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAayKd, OCO3HAHHEM Ba)XHOCTHU
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa3oBaHUs Ha MPOTSHKEHUHM BCEM JKM3HM JJIsl YCHEIIHOW MpOoQecCHOHATbHON
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MATHKU U MAaT€MAaTHYECKOW KyJIbTypOW KaK CpeICTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTtanue, GopMHpPOBAHHE KYJbTYPblI 310POBbS U
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a KU3HHM  (30pOBOEC  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0OrHYeCcKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIEHKH
UX BO3MOXXHBIX MOCIIECCTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTIbHOTO
XapakTepa SKOJIOTMYECKUX MPoOJieM U MyTe UX pelieHus;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YUYUTHCS y NPYTUX JIOJIEH, MpUOOpEeTaTh B COBMECTHOU JEATECIHHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIMTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jornyeckue neiicTBUSA:

e BBIABJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MIPU3HAKA MaTEeMaTHYCCKUX
OOBEKTOB, IMOHATHH, OTHOLICHHUH MEXKIY MOHATHAMH, (POPMYIHMpPOBATH
ONIpPENCIICHUS] TIOHATUH, YCMAHABIUBAMb  CYUJECMBEHHbIU  NPUSHAK
Kiaccugukayuu, OCHOBAHUSL 011 0000WeHUss U CPABHEHUs, Kpumepuu
NPOBOOUMO20 AHANU3A,

e BOCIPHUHHMATH, (OPMYIHPOBATH M  NpPeodpa308vi6ams  CYXKICHHS:
YTBEPJIUTEIIbHbIC W OTPHIATEIbHBIC, €AMHHYHBIC, YacTHbIE M OOIIHE,
YCIIOBHBIC;



BbIAGNAML — MamemMamuyeckue  3aKOHOMEPHOCMU, — 83AUMOC8A3U U
npomugopeuuss 8 Gaxkmax, OAHHLIX, HAONOOEHUAX U YMBEPAHCOCHUSIX,
npeodnazamsv  Kpumepuu Ol BbIAGIEHUS  3AKOHOMEPHOCmel U
npomueopeyul,

denamv 8bl800bl C UCHONL30BAHUEM 3AKOHOB8 JIO2UKU, OeOYKMUBHBIX U
UHOYKMUBHBIX YMO3AKTIOYEHUL, YMO3AKTIOUeHUL N0 AHANO02UU,

pasbupams 00KA3amMenbCmea MamemMamuyeckux ymeepicoeHutll (npsamole u
om  NPOMUBHO20),  NPOBOOUMb  CAMOCHMOSMENbHO  HECIOMNCHblE
dokazamenbcmea Mamemamuyeckux Gaxmos, 8bICIMPAUBANb
apeymenmayuio, IPUBOJUTH TMPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBAThH
COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CIOCO0 pemieHuss y4yeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BapUaHTOB peELIeHMs, BBIOMpaTh HauOosiee MNOAXOASIUNA € YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe deiiCTBUS.

UCIIOJIb30BaTh BOIMPOCH KaK MCCIICAOBATEIbCKAN HHCTPYMEHT MO3HAHHMS,
(GbopMyIMpOBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, HPOoOIeEMYy,
CaMOCTOSITENIbHO YCTAHABIMBAaTh HMCKOMOE | JaHHOE, (OPMHUPOBATH
THITOTE3Y, apTYMEHTHPOBAThH CBOIO MMO3UIINI0, MHEHHCE;

IPOBOJNWTH [0 CaMOCTOSTEIIBHO COCTABIICHHOMY IUIAHY HECIIOKHBIH
AKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEAOBAHKE IO YCTAHOBIICHUIO 0COOEHHOCTEH
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOMH;
camocmosimenbHo  opmynuposame  0000weHUss U 6blI80ObL  NO
pe3yIbmamam Nnpoee0EéHHO20 HAONOO0eHUsl, UCCIe008aHUS, OUEHUBANb
00CMOBEPHOCHb NOLYUEHHBIX Pe3YNbmamos, 861860008 U 0000WeHU,
IPOTHO3HPOBATh BO3MOXKHOE Pa3BHTHE IPOIECCa, a TaKXKE BBIIBUTATH
IIPEJIITOJIOKEHHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanueii:

8bIAGTIAIMb HEOOCMAMOYHOCb U U3ObIMOYHOCHb UHGDOPMAYUY, OAHHBIX,
HeoOX00UMbIX OJIs1 peuleHus: 3a0ayu;

BBIOMpPATh, aHAIM3WPOBATh, CHCTEMATH3UPOBATh W WHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh (GopMy TpeAcCTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMble 3aJayd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO KPUTEPHUSM, MPEITI0KECHHBIM
yauTeneM uin chOpMYITHPOBAHHBIM CAMOCTOSTEIIEHO.



KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

BOCIPUHUMATH U (DOPMYIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMU
Y LIEJIIMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPayKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PEIICHUS
3a/1a4uv, KOMMEHTHUPOBATh MOJyUEHHBIN Pe3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po6JieMbl, perraeMoi 3a/1auu, BHICKa3bIBATh UJICH, HAICJIEHHBIE HA TIOUCK
pelIeHus, COIMOCTaBIsATh CBOM CYXKIEHUA C CYXKICHUSIMH JIPYyTUX
YYaCTHUKOB Juaiora, OOHapy>KMBaTh pa3inuvMe U CXOJCTBO IMO3UIIHM, B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
npeocmaensams — pe3yibmamel — peuleHus — 3a0ayu,  IKCnepuMeHmd,
uccne0o8anus,  NpoeKmd, —CamocmosimenbHo — evloupamv  opmam
gvicmynJienus: ¢ ya€ToM 3a7a4 NPe3eHTaluU U 0COOEHHOCTEN ayIuTOPUH;
MIOHMMATh U UCIIOJIb30BaTh IPEUMYIIIECTBA KOMaHAHOW U MHIUBHIYaJIbHON
paboThI MpU peIIEHNH YYEOHBIX MaTEMaTHYECKUX 3a/1aY;

NPUHUMATh LEIb COBMECTHOM JEATEIBbHOCTH, INIAHUPOBATh OPraHU3aLUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpyNIoBbIX (opmax paboTsl (0OcyXaeHus, oOMeH
MHEHUSMH, MO3TOBBIE IUTYPMBI U JIPYTHE), BBIMOJIHATH CBOIO YacTh padOThI
U KOOPJIMHHPOBATh CBOM JEWUCTBUS C JPYTMMHM 4YJIE€HAMH KOMAaHJbI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIHO COCTAaBJIAThH IUIaH, AJITOPUTM PELICHUs 33aJa4d (MU €ro
4acTh), BBIOMpATh CIOCOO pEMICHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIaJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIA MPOIIecca U pe3ysbTara
peleHns MaTeEMaTUIECKOM 3a/1auu;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh ITPY PELLICHUH 33]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA IESITEIBbHOCTH ITOCTABICHHON LIENIN U
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKEHHSI WU HEIOCTHIKEHHUS LEIH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIEAYIOIINE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 4 BLIYMCTIEHUS

BrITIONTHSTH, cOYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(DMETHUCCKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTb 3Ha4eHUs YHUCIOBBIX BBIPAKEHUW, MPUMEHATH PA3HO0OpA3HbIE
CIOCOOBI U MPUEMBI BBIYUCICHUS 3HAYEHUI JTPOOHBIX BBIPAKEHUMN, COIEPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoguTh OT 0fHOM (OPMBI 3aMHCH YUCEN K JApYyroil (mpeoOpa3oBHIBATH
JECATUYHYIO JPOOb B OOBIKHOBEHHYI0, 0OBIKHOBEHHYIO B IECATUUHYIO, B YaCTHOCTH
B 0ECKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHUBATh U YIOPSAIOYUBATH PAllMOHAIBHBIE YUCIIA.

OKpyIJIsTh YuCa.

Buinonnams npukuoxy u oyenxy pezyibmama 6bluUCIeHUl, OYeHK) 3HAYeHUll
YUCNIOBLIX GbIpadiceHuli. BBITIOMHATL JEHUCTBUA CO CTENEHSMU C HATypajlbHBIMU
MOKa3aTeJISIMH.

[TpuMeHsTh IpU3HAKU JETMMOCTH, PA3JI0KEHHE Ha MHOKUTEN HATypPaTbHBIX
quCel.

PemaTte mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOTOPIMOHAIBHOCTIO BEJIMYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pe3yNbTaThl PeIIeHUs 3a7a4 ¢ YYETOM OTPAaHWYCHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcrnonb30BaTh anredpandeckyro TEPMUHOJIIOTHIO U CHMBOJIUKY, TPUMEHSTh €€
B IIPOLIECCE OCBOCHUS Y4eOHOTO MaTepuania.

HaxonuTh 3HaueHUS OYKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHHUIX
MIEPEMEHHBIX.

BeimonusaTe mpeoOpa3zoBaHus E0T0 BHIPAKEHUS B MHOTOYJICH MPUBEACHUEM
MOOOHBIX CJIAaraéMbIX, PACKPHITHEM CKOOOK.

BhITIONHAT, yMHOXKEHHE OJTHOWIEHA HAa MHOTOWICH M MHOTOWICHAa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIBI KBaipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCymiecTBIATh pa3jioKEHUE MHOTOWICHOB HAa MHOXHUTEIU C TOMOIIBIO
BBIHECEHHUS 32 CKOOKH O0ILEro MHOXKUTEIS, 2PYNNUPOBKU Clla2ademblX, TPUMEHEHUS
bopMyI COKPAIIEHHOTO YMHOKEHUSI.

[TpumensaTs nmpeodpa3oBaHusl MHOTOWICHOB VISl PEIICHUS PAa3IMYHBIX 3a7ad
U3 MAaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajlbHBIMU MOKa3aTeIsiMU st
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHMs U HEPABEHCTBA

Pemwlats yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
nepexo/ia OT UCXOAHOTO YPaBHEHUS K pPaBHOCUIILHOMY emy. [IpoBepaTs, sBisIeTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

Ipumensmo epaguueckue memoowvl npu peueHuy TUHEUHbIX YPAGHEHUL U UX
cucmen.

Iloobupams npumepvr nap uucen, AGIAIOWUXCS peUleHUeM JTUHEUHO20
YpaeHeHus ¢ 08YMs nepeMeHHbIMU.

Cmpoumbs 6 KOOPOUHAMHOU NAOCKOCMU 2PADUK TUHEUHO20 YPABHEHUS C 08Y M5
nepemMeHHbIMU, NOAb3YACh 2PAPUKOM, RPUBOOUMb NPUMEPbL PeULeHUS YPABHEHUS.

Pemiath cucTteMbl ABYX JIMHEHHBIX YPaBHEHUH C JIBYMS MIEPEMEHHBIMU, 8 MOM
yucne epaguiecku.

Cocmasnams u pewams JIUHEUHOE YPAGHEHUe UAU CUCHEMY JTUHEUHbIX
VPaHeHUuti no YCloU 3a0ayu, UHMEPNpemuposams 6 COOMBEemCcmeuu ¢
KOHMEKCMOM 3a0a4u NOJIYUeHHbIU pe3yabman.

DOyHKIUU

N300paxkath Ha KOOPJIUHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIHE 3a/IaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMUCHIBATh YUCIOBBIE IPOMEXKYTKHU Ha
anre0panveckoM SI3bIKE.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKU IO 3aJJaHHBIM KOOpJWHATaM,
CTpOUTH Tpaduku TUHEUHBIX QyHKIUN. Cmpoums epagux pynkyuu 'y = |x|.

Onucvieams ¢ nomMowpblo @QYHKYUUL U38eCmuble  3A8UCUMOCIU  MEHCOY
BENUUUHAMU: CKOPOCMb, 6DEMA, PACCMOAHUE, YEeHd, KOIUYecmeo, CMOuMOCmb,
npouU3800UMENbHOCMb, 8pemMs, 00vbéM pabomeol.

Haxonute 3HaueHne (PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

Ilonumamo epaguueckuti cnocob npedocmagieHus u aHaiuza uHpopmayuu,
U3671eKams U UHMEPNPEMUpPOB8amsb UHGHOPMAYUIo U3 2papuKkos pearbHblx NPoYeccos
U 3a8UcCUMOCmeEN.

K xoHmy oOydenuss B 8 kJjacce oOydYaromuiicsi TOJYYUT CIICAYIOIINE
MpeAMETHbIE PE3YIbTaThI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonvzosams HayanvHvle NPeOCmasierus 0 MHOMCeCmee 0eucmeumenbHbix
yucen 015 CPABHEHUs, OKPY2IeHUS U 8bIYUCTICHUL, U300paxcams OeticmeumeibHbule
YUCIa MOYKAMU HA KOOPOUHAMHOU NPAMOLI.

[IpuMeHsAT, TOHSATHE apUMETHYECKOTO KBAJIpPaTHOTO KOPHS, HAXOJUTh
KBaJIpAaTHBIE KOPHH, UCIIOJB3YysI MPU HEOOXOAMMOCTH KAJIBKYJATOP, BBIIOIHITH
npeo0pa3oBaHus BBIPAKCHUN, COJEPXKAIMUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEMU.



Hcnonp30BaTh 3amucy OOJIBIIUX M MAJIBIX YHUCEN C TIOMOIIBI0 JECATUYHBIX
npoOeit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TOHSATHE CTENEHU C [EeJbIM I[OKa3aTelieM, BbIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBITIOTHSTE TOXACCTBEHHBIE MPE0OPa30BaHMS PAIMOHATBHBIX BRIPAKCHUN HA
OCHOBE MPaBUJI ACUCTBUI HaJ MHOTOUYJICHAMH U alIreOpandeCKUMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTEeMaTHUKH, CMEKHBIX PEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC ypaBHCHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMsI IEPEMEHHBIMU.

IIposooums npocmetiuiue uccied08anusi ypasHeHull u cucmem YpagHeHul, 8
MOM yucie ¢ npUMeHeHUueM epapuiecKux npedcmaegieHull (YcCmanasenueams, umeem
JIU YypasHeHue Uiu CUCmemMd YPAGHEHUU peuleHusl, eclu umeem, mo CKOJIbKO, U
npouee).

Ilepexooums om cnogecHoli opmyauposku 3a0adu K eé ancedpaudeckou
MoOOenu ¢ NOMOwbI0 COCMAGNEeHUs YVPAGHEHUs UMY CUCMEMbl YPaGHeHUL,
UHMepnpemuposams 6 COOMEEeMCmeUuy ¢ KOHMEKCMOM 3a0ayu HNOJYYEeHHbIl
pe3yrbmam.

[TpuMeHsTh CBOMCTBA YNCTIOBBIX HEPABEHCTB JIJIsl CPABHEHHUSI, OIICHKH, PEIaTh
JUHEHWHBIC HEPABEHCTBA C OJIHOM IEPEMEHHOM 1 MX CUCTEMBI, 1aBaTh rpaUIeCKyIO
WJUTIOCTPAIIMIO MHOKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), OMPEACNATh 3HAUYCHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, ONpeeNiATh CBOMCTBA (PyHKITNH 10 €€ rpaduKy.

Crpoutsb rpaduku d7eMEeHTapHbIX QYHKUIUN BUJIA:

y=k/X, y = X2,y =x3,y = |x|, y = VX, OIICBIBaTH CBOHCTBA YHCIOBON (hyHKIHH
o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CIIETYIOIIHE
MPEIMETHBIC PE3yJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATh U YIIOPSIIOYMBATH PAIIMOHAJIBHBIE U UPPAIMOHAIIbHBIE YHCIIA.

BoinonssTs apudpmMeTuueckue JeHCTBUS C pallMOHAIbHBIMU YUCIIAMU, COYETast
YCTHBIC W MHUCHbMEHHBIC MPUEMBI, BBHIMIOIHATH BBIYUCIICHHS C HPPAIMOHATHHBIMU
YUCITAMH.



Haxonnute 3HaueHUs CTEMEHEN C LEJIBIMU [TOKA3aTENIMU U KOPHEH, BBIYUCIIST
3HAYCHUS] YUCIOBBIX BHIPAXKCHUM.

Oxpyanamob  OeticmeumesnbHble YUCId, BbINOJIHAMb NPUKUOKY Dpe3yabmama
BbIUUCTCHUL, OYEHK) YUCTOBBIX GbIPANCEHUU.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHelHbIC U KBAaJpaTHBIC YPABHEHHUSI, YPABHEHHUS, CBOJIAIIIAECS K HUM,
pocTeNIne APOOHO-PALUOHAIIBHBIE YPABHEHHS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
cucmemsl 08YX YPABHEeHUll, 8 KOMOPbIX 0OHO YPABGHEHUE He AGIIAMCS TUHEHBIM.

Pewams mexcmosvle 3adauu ancebpauyeckum cnocobom ¢ NOMOUBIO
cocmaenenus ypasHeHus: Uiy cucmemsl 08YX YPAGHEeHUU ¢ 08YMs NePeMeHHbIMU.

Ilposooums npocmeuiuiue ucciedo08anusi YpagHeHull u cucmem YpasHeHull, 8
MOM YUcC/ie ¢ NpUMeHeHUueM epauieckux npedcmaesienuil (YCmanagiueams, umeem
JIU YpAGHeHue Uiy CUcmema YpasHeHUl peuwieHus, ecliu umeem, mo CKOJIbKO, U
npouee).

PemaTe nuHEHHBIE HEPABEHCTBA, K8AOpAMHble HEPAGeHCMBd, N300paKaTh
pelIeHre HEpaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alUCHIBATh PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemiats cucTemMbl TMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, GKII0UAIOWUE
K6a0pamHoe HepaseHcmeo, W300paxaTh pELIEHUE CUCTEMbl HEPABEHCTB Ha
YUCIIOBOM NPSMOM, 3aIUCBHIBATh PENIEHUE C IOMOIIBI0 CUMBOJIOB.

Hcnonvzosams nepaseHcmea npu peuieHuu pasiuidnbix 3a0ay.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’KeHNe Ha KOOPAMHATHOM IIOCKOCTH TpadukoB GyHKImiA Buga: Y = kx, y =
kx + b,y =k/x,y = ax?+ bx + ¢,y = x3, y= VX, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHUIA
K02 ULIMEHTOB, onucvlieams c80UCMBa QYHKYULL.

Cmpoumsb u N300paXkaTh CXEMAaTUYECKHU TpauKu KBaApaTHUUHBIX (YHKLUMH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIH 10 UX TpaduKaM.

Pacnio3naBaTh KBaJpaTUuHyl0 (QYHKIHIO MO (popmyre, npusooums npumepsi
K8AOpaAmMuuHblX QYHKYU U3 PeanbHOU HCUSHU, PUIUKU, 2eOMEMPU.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apupMETHUECKYIO U TEOMETPUUYECKYIO POTPECCUHU MPU PA3HBIX
crioco0ax 3aJjaHus.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (GopMyln N-ro 4jieHa
apu(pMeTHYeCKON U reOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.

H3o06padsicams  ynenvl nocned08amenbHOCmu MoOYKaMU HA KOOPOUHAMHOLU
NJI0CKOCMU.



Pematp 3agaun, CBA3aHHBIE C YUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHclie 3a7]aud U3 peaqbHON KU3HH (C UCIIONB30BAaHUEM KaJbKYJISATOPa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanyecTBo 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/m KoHTpoJbHbIe
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoTshI
1 Yucia u BeIUUCIICHUS. PalinoHaibHbIE o5 1 bubmuorexa [IOK
qyyciia https://m.edsoo.ru/7f415b90
bubmuoreka [IOK
2 AZreOpanECKHe BLIPDKCHHA 27 . https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
3 Y PaBHCHH H HCPABCHCTRA 20 . https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
4 Koopaumatst u rpaguici. dynicin 24 . https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
> Tosroperue u obobmenue 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 5



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoanyecTBo 4acoB

dueKkTpoHHbIe (LM (pPOBbLIE)

Ne ni/mn KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTesibHbIE pecypchl
padoTshI
bu6nunorexa LIOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
9 Uucna u Berunciaenus. CTEeHsb ¢ 1ebIM 7 bubnuoreka [IOK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BoIpaKCHUS. 5 1 bubnnorexa [JOK
KBanpatHblii TpExuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BhIPAKECHHUS. 15 1 bubmmoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBagpaTHbie bubnnoreka [JOK
5) 15 1
YpaBHEHUSA https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnnorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bubnmorexa LIOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bubnmorexa LIOK
o DyHKuyH. THCIOBHIE QyHKLHH 9 https://m.edsoo.ru/7f417af8
bubnmnorexa LIOK
1 IT 1
0 OBTOpEHHE K 0000IeHHE 6 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne ni/m HaumeHoBaHue pa3jaesioB M TeM IPOrPaMMBbI KouTpoabHblie
Bcero o0pa3oBaTesibHbIe pecypchl
padoThI
. bubnuorexa [JOK
1 Yucna v BeruuciaeHus. J[eMCTBUTENbHBIE YU CIIA 9 https://m.eds00.ru/7f419d08
9 VYpaBHEeHUs 1 HEpABEHCTBA. Y PaBHEHHUS C OJTHOM 14 1 bubnnorexa [JOK
IIEPEMEHHOMN https://m.eds00.ru/7f419d08
. bubnuoreka [{OK
3 VYpaBHeHus u HepaBeHCTBa. CHCTEMbI YpaBHEHUM 14 1 https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7£419d08
bubnunoreka LIOK
> Dymrumi 16 1 https://m.eds00.ru/7f419d08
bu6mmoteka IIOK
6 YucioBble MOCIEN0BATEIBHOCTH 15 1 https://m.edsoo.ru/7£419d08
. bubmmoreka IIOK
7 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIus 3HAHUH 18 1 https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEeHb: yUeOHHK, 7 Kiacc/
MakapsrueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pe.
TensikoBckoro C.A., AkimonepHoe o0uiectBo «M3aaTenbeTBo
«IIpocsemienne»

* Maremartuka. Anrebpa: 8-i kitacc: 6a30BbIl YpOBEHB: yU€OHHUK, 8 Kiacc/
Makapsrues FO.H., Munatok H.I'., Hemikos K.W. u npyrue; nox pen.
TensikoBckoro C.A., AkimoHepHoe o01iecTBo «M3aaTenbeTBo
«IIpocBenienue»

* Maremartuka. Anrebpa: 9-i kitacc: 6a30BbIi ypOBEHB: yUeOHHK, 9 Kiacc/
Makapsrues FO.H., Munatok H.I'., Hemiko K.W. u npyrue; nox pen.
TensikoBckoro C.A., AkiuonepHoe o01iecTBo «M3aaTenbcTBO
«ITpocsenieHue»

» Anrebpa, 8 kimacce/ Mepansak A.L'., Tlonskos B.M.; mon penaxiueit
[Togonwsckoro B.E., O61miecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
M3narensckuit ienTp « BEHTAHA-I'PA®y; AkiimoHepHOe 001IeCTBO
«M3parenscTBO «IIpocBemienne»

» AnreGpa, 9 kinacc/ Mepansak A.T'., TlonskoB B.M.; nox penakuueit
[Tononbckoro B.E., O01iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
Nznarensckuit nentp « BEHTAHA-I'PA®y; AkiinoHepHoe 00111eCTBO

«3narensctBo «lIpocBemenue»



METOJANYECKHUE MATEPHUAJIBI J1JI5S1 YUUTEJIA
Munnrok H. I'. Anrebpa. Metoauyeckue peKOMEHIaluK. 7 KJ1ace :
y4ae0. mocodue a1st o01eodpazonar. opranuzanuii /H. I'. Munmiok, U.

C. IneikoBa. — M. : [IpocBenieHue

Munmiok H. I'. Anre6pa. Meroanueckue peKOMEHIaluU. 8 Kiacc :
y4ae0. mocodue mist o01eodpazonar. opranuzanuii /H. I'. Munmiok, .

C. llInbikoBa. — M. : [IpocBeuienue

Mungtok H. I'. Anrebpa. Metoauyeckue pekoMeH1auu. 9 kiacce :
yae0. mocodue aist oo1ieodpazonar. opranm3zanuii /H. I'. Munnrok, 1.

C. llInbikoBa. — M. : [IpocBemienue

https://uchitel.club/fgos/fgos-matematika

https://edsoo.ru/metodicheskie-materialy/

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://lesson.edu.ru/02.2/07

https://rosuchebnik.ru/

https://lecta.rosuchebnik.ru/



https://prosv.ru/
https://uchitel.club/fgos/fgos-matematika
https://sdamgia.ru/
https://edu.skysmart.ru/

https://uchi.ru/

https://statgrad.org/
https://edu.mob-edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://mi-lazarev.ru/educational#!/tfeeds/574830528281/c/MaremaTrka
https://educont.ru/courses/list

https://myschool.edu.ru/
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