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MNOACHUTEJIbBHAS 3AIIUCKA

Anrebpa sBIsSeTCS OIHUM M3 ONOPHBIX KypCOB OCHOBHOrO o0OIIero o0Opa3oBaHusi: OHa
obecrieunBaeT U3ydeHHE JPYTUX TUCIHIUINH, KaK €CTECTBEHHO-HAyYHOT0, TAK ¥ TYMaHUTApHOTO IIUKJIOB,
e€ ocBOeHHE HEOOXOAMMO Ui MPOJOJKEHHs OO0pa3oBaHMUS M B TOBCEIHEBHOW >Xu3HU. Pa3ButHe y
o0ydJaromuxcs HayYHbIX MPEJCTaBICHUNA O MPOMCXOXKICHUU M CYIIHOCTH ajaredpandeckux adCTpakIuid,
croco0e OTpaKeHHs] MaTeMaTHYECKOW HAyKOW SIBJIGHWH M TPOIECCOB B MPUPOAE M OOIIECTBE, POJIU
MaTeMaTHYeCKOro MOJIEIMPOBAHUS B HAYYHOM IMMO3HAHUU U B MPAKTHKE CIOCOOCTBYET (hOPMUPOBAHUIO
HAayYHOTO MHPOBO33PEHHsSI M KaueCTB MBIIIJICHUS, HEOOXOIUMBIX JUId aJanTaldd B COBPEMEHHOM
mudpoBoM obmecTBe. M3yueHue anreOpbl 0OecIeuynBaeT pa3BUTHE YMEHUs HAONIOAaTh, CPAaBHHUBATH,
HaXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHHUS, CIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBaTh CBOM JICMCTBUS M BBIBOABI, (pOpMynIHMpoBaTh yTBepkaeHHs. OcBOeHHE Kypca ainreOpsl
obecrieunBaeT Pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYAIOUIMXCS: OHM HCHONB3YIOT ACTyKTUBHBIE H
WHIIYKTUBHBIC PAcCYXJeHUs, 0000IIEeHHEe W KOHKPETU3AIHNI0, abcTparupoBanue u aHayioruio. OOydeHne
anreOpe MpeArnoyiaraeT 3HauuTeNIbHbI 00BEM CaMOCTOSTEIBHON AeATEIbHOCTH 00yUYaroIUXCsl, T0ITOMY
CaMOCTOSITENTLHOE PEIICHUE 3a/1a4 SBJISIETCS pealn3aineil eI TeIbHOCTHOTO IIPUHIUIA 00yUYCHHUS.

B crpykType mporpammel yueOHOTO Kypca «Anredpa» i OCHOBHOTO 0OIIero oOpa3oBaHUS
OCHOBHOE€ MECTO 3aHUMAIOT COJlep)KaTeNbHO-METOMYEeCKHe IJMHUU: «Yucna u  BBIYUCICHUSNY,
«Anrebpanyeckue BBIPOKEHUS», «YpaBHEHHsS M HepaBeHCTBay», «DyHkmum». Kaxmas u3 3tux
COJZIeP)KATEIbHO-METOJJMUECKUX JIMHUM pa3BUBACTCS Ha TPOTSHKCHWH TPEX JIeT M3yYeHHs Kypca,
B3aMMOJCHCTBYS C JAPYrMMHU €ro JuHUAMU. B xoje wusydeHus ydeOHOro kypca oOydaromumcs
MPUXOIMUTCS JIOTUYECKH PACCYKIaTh, UCIOIb30BATH TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBsI3U ¢ 3TUM B
mporpaMMy y4eOHOro Kypca «AnreOpa» BKIIOYEHBI HEKOTOPBIE OCHOBBI JIOTHKH, NPEICTABICHHBIE BO
BCEX OCHOBHBIX pa3felax MaTeMaTU4ecKoro oOpa3oBaHMsI M  CHOCOOCTBYIOUIME  OBJIAJCHHUIO
00yJaroIUMHICS OCHOB YHHBEpPCAJBHOTO MaTeMaTH4ecKoro s3bika. Cojep)kaTelnbHOW U CTPYKTYpHOM
0COOEHHOCTBIO YUeOHOT0 Kypca «ANredpay sSBISETCS €ro UHTETPUPOBAHHBINA XapaKTep.

Conepxanve nuHUM «YuClia W BBIUMCICHUS» CIYKUT OCHOBOHM [Jsl JajbHEHIIEro W3y4eHUS
MaTeMaTHKH, CIIOCOOCTBYET pPa3BUTHIO y OOYYarOMIMXCsl JIOTHYECKOTO MBbIIIICHUS, (HOPMHUPOBAHUIO
YMEHUS TI0JIb30BAThCA AJITOPUTMAMHM, & TAKXKe MPUOOPETEHUIO MPAKTHYECKHX HABBIKOB, HEOOXOIMMBIX
JUI TIOBCETHEBHOW >KM3HM. Pa3BUTHE MOHATHS O 4YMCIe HA YPOBHE OCHOBHOrO oOuIero oOpa3zoBaHUs
CBS3aHO C pAIMOHANBHBIMU M HWPPAMOHATIBHBIMU YHCIaMH, (OPMHUPOBAHUEM TPEACTABICHUNH O
JICWCTBUTEILHOM YHCIE. 3aBEpIICHHE OCBOCHUS YHCIOBOW JIMHUM OTHECEHO K cpenHeMy oOmemy
00pa30BaHMIO.

ConepxaHue JOByX alreOpandeckux JUHUNH — «AnreOpanyeckue BBIPAKEHHs» U «YPaBHEHUS U
HEpaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO y OOYYAIONIMXCS MaTEeMaTH4YecKOro — armapara,
HEOOXOIMMOT0 ISl PEUICHUS 3a]ad MaTe€MAaTUKH, CMEKHBIX MPEJIMETOB U MPAKTHKO-OPHEHTUPOBAHHBIX
3amad. Ha ypoBHe ocHOBHOro oOmiero oOpa3oBaHusi yueOHBIM MaTepual TPYHNIUPYETCs BOKPYT
palMOHATBPHBIX BbIpAXEHUH. Anrebpa JEeMOHCTpUPYET 3HAUEHHE MAaTEMAaTUKHA Kak s3bIKa IS
MOCTPOCHUSI MaTEMAaTUYECKUX MOJIETIEH, ONMUCAaHUs MPOLECCOB U SABJIEHUN pealbHOro mMupa. B 3amaun
o0yueHus anredpe BXOIAT TaKkXkKe JajbHeilliee pa3BUTHE aITOPUTMUIECKOI'0 MBIIIIJICHUS, HEOOXOAUMOTO,
B YaCTHOCTH, JUII OCBOCHMS Kypca MH(POPMATUKHU, U OBJAJICHHE HaBBIKAMHU JETYKTHBHBIX PAaCCyXICHUM.
[IpeoOpazoBanre CHUMBOJBHBIX (OPM CHOCOOCTBYET pa3BUTHUIO BOOOPAKEHHS, CIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPUYECTBY.

Conepxanue (QYHKIMOHAIBHO-TpAQUUECKON JHHUHM HAIETICHO Ha TOMyYeHHE OO0y4YarouTUMUCS
3HAaHUN O (YHKIUSIX KaK BaKHEUIIEH MaTEeMaTHMYeCKOW MOJENH i ONHMCAHWS W HCCICIOBaHUS
pPa3HOOOpa3HBIX MPOIECCOB U SABIEHUN B Mpupoae U odiectBe. M3ydyeHue marepuana CrocoOCTBYET
pa3sBUTHIO y OOYYAIOLIMXCS YMEHHUS HCIOJb30BATh pAa3IMYHbIE BBIPA3UTENbHBIC CPEJCTBA s3bIKa
MaTeMaTHKd — CIIOBECHBIC, CHMBOJHMYECKHE, Tpaduueckue, BHOCHUT BKIaa B (opMupoBaHUe
MIpPe/ICTaBICHUI O POJIM MAaTEMATUKH B PA3BUTHH LIUBUIIU3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IulaHy B 7-9 Kiaccax m3ydaercsl y4eOHbIH Kypc «Anredpa», KOTOPBIA BKIOYAET
CIIEYIOIINE OCHOBHBIC Pa3/eibl ColepKaHus: «Hucna u BEIYUCICHUD, « ANITeOpanvecKkrue BBIPaXKCHUD,
«YpaBHEHHS U HEPABEHCTBA», «DYHKIIUN».

Ha uzyuenue yuebHoro kypca «Anredpa» orsoaurcsa 306 yacos: B 7 kiacce — 102 yaca (3 yaca B
Heqento), B 8 kiacce — 102 yaca (3 yaca B Heneno), B 9 kitacce — 102 yaca (3 yaca B Heenio).



COJEP)KAHUE OBYYEHUA
7 KJIIACC
Yuciia 1 BBIYMCICHUSA

JpoOu OOBIKHOBEHHbIE U JECATHUYHBIEC, MEpPeXoa OT OIHOW (HOpMBI 3amucH Jpobel K Apyrow.
[lonsiTe panMOHAIBHOIO 4YMCIIA, 3alUCh, CPABHEHHUE, YIOPSIJAOYMBAHME DPALMOHAIBHBIX YHCEIL
Apudmernueckrue NeMCTBUS C palMOHaJIbHBIMU YHClaMu. PelieHue 3amad U3 peajbHONW MPAaKTUKU Ha
4acTu, Ha IPOOH.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTelIeM: ONpejaeieHHue, MpeoOpa3oBaHUE BHIPAKEHUI HA OCHOBE
orpeneneHus, 3anuch Oonpmux uucesn. [IpoueHTsl, 3anuch MPOLEHTOB B BUJE ApoOU U JIpoOH B BUIE
IIPOLIEHTOB. Tpy OCHOBHBIE 3a/1a4y HA IIPOLIEHTBI, PEIICHUE 33134 U3 PEaIbHON IIPAKTUKH.

IIpuMeHeHne IPU3HAKOB ACIUMOCTH, PA3JIOKEHUE HA MHOXKUTEIIM HATYPAIBHBIX YUCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE TIpsiMast 1 0OpaTHast MPOMOPLHOHATIBHOCTH.

Anredpanyeckue BbIpasKeHUsI

IlepemeHHBIE, YKMCIIOBOE 3HAYCHUE BBIPAKECHHUS C IMEPEMEHHOW. JlomycTuMble 3Ha4YeHUs
nepeMmeHHbIX. [IpeacraBieHue 3aBUCUMOCTH MEXAYy BEIMYMHAMU B Buje (opmysbl. Berumcnenus mno
¢opmynam. IIpeoOpa3oBanue OyKBEHHBIX BbIpR)KEHUH, TOKIECTBEHHO DPAaBHbIE BBIPAXKEHUS, MpaBUIIa
npeoOpa3oBaHUs CYMM M MpPOU3BEICHUMN, IpaBHJa PACKPBITUS CKOOOK M MPHUBEIEHHS MOJOOHBIX
ClIaraeMblIX.

CBOMCTBA CTENEHU C HATYpalIbHBIM I10KA3aTEIIEM.

Opnounensl M MHorouwieHsl. CreneHbp MHorousneHa. CIllOK€HUE, BBIUMTAHHE, YMHOXKEHHUE
MHOTOWICHOB. POpMyIIbl COKPAIEHHOIO YMHOXEHHUS: KBaJApaT CyMMbI M KBaapar pasHocTh. Popmyna
pa3HOCTH KBaapaToB. Pa3ioxeHne MHOrO4WIEHOB Ha MHOKUTEIIH.

YpaBHeHNS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb ypaBHEHUS, IIpaBWiIa IPeoOpa3OBaHUsS YpPaBHEHMS, PaBHOCHIBHOCTh
YpaBHEHUH.

JIuHeliHOE ypaBHEHHME C OJHOM IEPEMEHHOM, YMCIIO KOPHEH JMHEHHOrO ypaBHEHUS, PEILICHUE
JUHENHBIX ypaBHeHMI. CoOCTaBlIeHHE YpaBHEHMI IO yCIOBHMIO 3aJaud. PellleHue TEKCTOBBIX 3a4ay C
MOMONIBI0 YPABHEHU.

JluneliHoe ypaBHEHME C IBYMs IIEpEMEHHBIMH U ero rpaduk. Cucrema AByX JUHEWHBIX ypaBHEHUN
C JIByMs IepeMeHHbIMH. PerieHue cucrteM ypaBHEHHH crocoOoM MOJACTaHOBKU. [Ipumepsl peuieHus
TEKCTOBBIX 33714 C ITOMOIIBIO CUCTEM YPABHEHUM.

DyHKUUH

Koopaunara Touku Ha npsMoi. YucioBble NMpoOMEXyTKH. PaccTosHHMe Mexay ABYyMsl TOUYKaMHU
KOOPIMHATHOM IIPSIMOMA.

ITpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. Alcumcca M opAauHaTta TOYKM Ha
KOOpAMHATHOM TuiockocTH. [Ipumeps! rpadukoB, 3amaHHbIX Gopmynamu. UTeHune rpadukoB peanbHBIX
3apucumocteil. [lonstue ¢ynkuuu. I'papux pynxkumu. CpoiictBa QyHkumii. JIuneliHas ¢yHkuus, €€
rpaduk. ['paduk dyHkuu y = [x|. ['padmueckoe pernieHue TUHEHHBIX YPaBHEHUNW M CHUCTEM JIMHEHHBIX
YPaBHEHUH.

8 KUIACC

Yucsia 1 BbIYUCICHUA

KBanpatHslii kopeHb U3 uncna. [IonsTre 00 uppannoHanbHOM yKcie. JlecaTuuHble TpUOInKeHus
uppanroHambHbIX Ymcen. CBoiicTBa apuMETHUECKMX KBaJpPAaTHBIX KOpPHEH M WX MpPHUMEHEHHE K
Ipeo0pa30BaHUIO YHCIIOBBIX BBIPAXKEHUN U BBIYUCICHUSAM. [leficTBUTENIBHBIE YHCIIA.

Crenens ¢ nensIM nokasaTeneM U €€ cpolictsa. CTaHapTHas 3alIUCh YUCIIA.

Anrebpanyeckre BbIpaXeHUIAJTedpandyeckne BbIPaskeHUust

KBagparHbIil TpEXWIEH, pa30KeHHE KBAPATHOrO TPEXUIIEHA HA MHOXKHTEIIN.

Anrebpanyeckast 1pobb. OCHOBHOE CBOMCTBO anredOpamueckoil npodu. CroxeHue, BbIYUTAHHE,
YMHOXXEHHeE, JeJIeHHne alreOpandeckux Apooe. PanroHanbHble BRIpaXEHHUS U X TpeoOpa3oBaHHE.

VYpaBHEHHUsI 1 HEpaBEHCTBAY pAaBHEHHMS U HEPABEHCTBA

KBangpatHoe ypaBHeHMe, (hopMyia KOpHEH KBajpaTHOro ypaBHeHMs. Teopema Buera. Pemenue
ypaBHEHUH, CBOAALINXCS K JIMHEHHBIM U KBajpaTHBIM. [IpocTeiinie 1poObHO-panoHaIbHbIE YPAaBHEHUSI.



I'paduueckast uHTEpHpeTaLMs YPaBHEHHUI C IBYMs IEPEMEHHBIMU M CUCTEM JIMHEHHBIX YpaBHEHUH
C IByMs IepeMEeHHBIMU. [IpuMepsl peleHnss CUCTEM HEJTMHEHHBIX YPABHEHUN C ABYMsI [IEPEMEHHBIMH.

Pemenre TekCTOBBIX 3a1a4 aareOpandecKumM Criocooom.

YUucnoBele HEpaBEHCTBA U HMX CBOMCTBA. HepaBeHCTBO ¢ OJHOM INEpEeMEHHOW. PaBHOCHIBHOCTH
HEpaBeHCTB. JIMHElHbIE HEPAaBEHCTBA C OJHOW mepeMeHHOW. CHCTEMbI JIMHEWHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM.

OyHKIMN DYHKIUT

[Tonsitne Gynkuuu. OOMIACTh OMpEACIICHUs U MHOXKECTBO 3HadeHH QyHKmuu. CriocoObl 3a1aHus
GbyHKIMA.

I'paduk ¢dynkuuu. Urenue cpoiictB ¢yHKiuu mo e€ rpaduky. I[Ipumepsl rpadukoB ¢yHKIH,
OTpaXkarolUX PEaIbHbIEC MPOLECCHI.

OyHKINH, ONUCHIBAIONIME MPSAMYIO U 00paTHYIO IMPONOPLUOHATIbHBIE 3aBUCUMOCTH, UX I'paduKH.
QOynkuuu y =x2,y =x3,y = \x, y=|x|. I'papuueckoe perieHne ypaBHEHUN U CUCTEM YpaBHEHUH.

9 KJIACC

Yuciia 1 BbIYUCICHUSA

PanmonaneHblie yKcna, UppaloHalibHbIE YHCIAa, KOHEYHbIE U OCCKOHEYHBIE NECATHYHBIE IPOOH.
MHOXeCTBO ACHCTBUTENBHBIX YMCEIN, JIEHCTBUTENbHbIE YMCIAa KaK OECKOHEYHbIE JeCATUYHbIE APOOH.
B3anMHO OJHO3HAYHOE COOTBETCTBUE MEXKJIY MHOKECTBOM JCHCTBUTENBHBIX YHUCEI M KOOPAWHATHOMU
MPSMOM.

CpaBHeHUE JIEHCTBUTENBHBIX YUCEN, apupMeTHIEeCKHUEe ASHCTBHS C AEHCTBUTEIbHBIMH YHCIAMHU.

Pa3meprl 00BEKTOB OKPY:KAIOILIET0 MUPA, JUIUTEIBHOCTD IIPOLIECCOB B OKPYKAIOIIEM MUPE.

[TpubnmxE€HHOE 3HAaYeHHE BEIMYMHBI, TOYHOCTh NpuOmmkenusa. Oxpyrienue uucen. [lpukuaka u
OLIEHKA PE3YJIbTaTOB BBIYMCIICHU.

YpaBHeHuUs1 U HepaBeHCTBA

Jluneitnoe ypaBHeHue. Pemenue ypaBHeHUH, CBOAAIINUXCA K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PelieHue ypaBHEHUH, CBONAIIMXCS K KBaJIpaTHbIM. buKBaapaTHoe
ypaBHeHue. IIpumepbl pelieHus ypaBHEHMM TpEeTbe M 4YETBEPTOM CTENEHEH pa3joKEHHEM Ha
MHOXXHTEIIHN.

Pemennie npoOHO-pallMOHANBHBIX YypaBHEHHH. PeleHHMe TEKCTOBBIX 3aJay  airedpandeckum
METOZOM.

VYpaBHeHHe ¢ IBYyMs MIEpEMEHHBIMU U €ro rpaduk. Pemienue cuctem ABYX JUHEHHBIX ypaBHEHUH ¢
JIBYMsl MEPEMEHHbIMU. PerieHue cucreMm ABYyX YpaBHEHHMH, OJHO W3 KOTOPBIX JMHEHHOE, a JIpyroe —
BTOpOH crerneHu. I'paduueckas MHTEPIIpETaIis CUCTEMbIl YPaBHEHHH ¢ IBYMsI IE€peMEHHBIMHU.

Pemenre TekcTOBBIX 3a1a4 anreOpandecKumM Criocooom.

UYuciioBble HEPABEHCTBA U UX CBOWCTBA.

PelreHne IMHEWHBIX HEPABEHCTB C OAHOW IIEPEMEHHON. Perlienne cucreM JINHEWHBIX HEPABEHCTB ¢
onHoW mepeMmeHHOM. KBanpartHble HepaBeHcTBa. I'paduueckas MHTEpHpeTanusi HEPABEHCTB M CUCTEM
HEPABEHCTB C JBYMsI [IEPEMEHHBIMHU.

OyHKIMU DYHKIUT

KBangpatnunas ¢pynkuus, e€ rpaduk u cBoiicta. [lapabona, KoopAMHATH BEPIINHBI TApabOIIBI, OCh
CUMMETpPHUH TTapaboIIbl.

I'paduxu Gyskmmit: y = kx, y =kx + b, y =k/x, y = x3, y=x, y = |x| , # ux cBoiicTaa.

Yucosele nociaenoBaTeslbHOCTH YN C/I0BBIE N10C/Ie10BATEIbHOCTH U IIPOrPecCH U

[TondaTne 4YMCIOBOM MOCHEAOBATEIBHOCTH. 3aJaHUE  MOCIEA0BATEIbHOCTH  PEKYPPEHTHOMU
¢bopmyoit u popmysoit N-TO wieHa.

Apudmernueckas U reoMmerpudeckas nporpeccud. @opMynel N-ro wieHa apuPMETHYECKOH u
F€OMETPUYECKON IPOrPECCH, CYMMBI IIEPBBIX N YJIECHOB.

N300paxenne 4ineHOB apu(METHUYECKOW U TEOMETPUYECKOM Mporpeccuii TOYKaMU Ha
KOOPJMHATHOM IIIOCKOCTH. JINHENHBIN U SKCIIOHEHIIUATIbHBINA POCT. CII0KHBIE IPOLIEHTHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YHEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pe3y/IbTaThl OCBOSHHS TPOrpaMMbl Y4eOHOro Kypca «Asredpay» XapakTepHu3yrTCs:

1) naTpuoTHYeCKOe BOCIIUTAHME:

MMPOABJICHUEM HWHTCPECA K IPOILIOMY H HACTOAIEMY pOCCHI;'ICKOI\/’I MaT€éMaTUKH, IIECHHOCTHBIM
OTHOUIEHHEM K JOCTH)KEHUSIM POCCUMCKHX MAaTeMaTHMKOB M POCCHMCKOM MaTeMaTH4eCKOM MIKOIBI, K
WCIOJIb30BAaHUIO 3TUX JOCTHXKEHUH B PYruX HayKax M MPUKIAJHBIX cepax;

2) rpa:kIaHCKoOe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHHIO OOf3aHHOCTEM TIpaXxJaHMHA W peanu3aluu ero Ipas,
MPEJCTAaBJICHUEM O MAaTEeMaTUYeCKHX OCHOBaX (DYHKIMOHUPOBAHMSA DPA3IUYHBIX CTPYKTYp, SBJICHUH,
Mporenyp TPaKTaHCKOro oOmiecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHIO
TUUYECKUX TMpPOOJIeM, CBA3AHHBIX C NPAKTUYECKUM INPUMEHEHUEM JOCTHKEHMH HayKH, OCO3HAaHHEM
BaXHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IEATEIILHOCTH YUEHOTO;

3) Tpy10BO€e BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4yacTHE B PEIIEHUH MPaKTHMYECKMX 3aJad MaTeMaTH4ecKOoH
HaNpaBJICHHOCTH, OCO3HAHUWEM Ba)XKHOCTHM MAaTeMaTHYECKOro oOpa30BaHUs Ha MPOTSIKEHUU BCEH KU3HU
JUIS YCIEIIHOW TPOodeCCUOHATBHONW NIESTEIbHOCTH U PAa3BUTHEM HEOOXOAWMBIX YMEHUH, OCO3HAHHBIM
BBIOOPOM U NOCTPOCHUEM MHAMBHUIYAIIBHOM TPaeKTOpUU 0Opa30BaHUS U >KU3HEHHBIX IJIAHOB C y4ETOM
JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTnYyecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIIMOHAJIBHOMY M ICTETHYECKOMY BOCHPHUSATHIO MaTeMaTHYECKHX OOBEKTOB,
3ajjay, peleHuil, paccy 1eHnH, YMEHHUIO BUAETh MAaTEMaTUYECKIE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT' O MO3HAHMS:

OpHEHTalUel B JIEATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAy4YHBIX IPEICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS YEJIOBEKA, IPUPObI U OOLIECTBA, TOHUMAaHUEM MaTeMaTHYECKOW HayKH Kak
ceppl YeIOBEUYECKOM AEATeNbHOCTH, TAOB €€ pa3BUTUS U 3HAYUMOCTU IS Pa3BUTHS LIUBUIM3AIUH,
OBJIAICHUEM A3BIKOM MaT€MaTHKHU H MaTeMaTH4YeCKOH Ky.]'[BTypOfI Kak CpCACTBOM IIO3HAHHA MHUPA,
OBJIaJICHUEM ITPOCTEHUIIIMMHU HaBbIKAMU MCCIIEI0BATEIbCKOM e TeIbHOCTH;

6) ¢usnueckoe BocnuTaHHe, (OPMUPOBAHHME KYJbTYPbl 3/0POBbSI M 3MOLMOHAJIBHOIO
OJ1aronoJy4us:

TOTOBHOCTBIO TPUMEHATh MaTeMaTH4YeCKHe 3HaHWs B MHTEpecax CBOETO 3[0pPOBbs, BEICHMS
310pOBOro 00pa3a >KM3HU (310pOBOE NUTAHUE, COATAHCUPOBAHHBIM pPEXHUM 3aHATHH M OT/ABIXA,
perynsipHasi pu3UYecKasi aKTHBHOCTB), c(hOPMHUPOBAHHOCTHIO HABBIKA PEQIIEKCHUH, MPU3HAHHEM CBOETO
IIpaBa Ha OLIMOKY M TAKOro Xe MpaBa Jpyroro 4eaoBeKa;

7) 3K0JIorH4YecKoe BOCIINTaAHHe:

OpUEHTAllMEel Ha TNPHUMEHEHHWE MATEeMAaTUYECKUX 3HAaHWUW [UIs pelleHus 3a7ad B 00JIacTH
COXpaHHOCTH 0pr>1<a}omel71 Cp€abl, IIaHUPOBAHUA IMOCTYIIKOB M OLHCHKH HMX BO3MOXKHBIX HOCHG}ICTBI/Iﬁ
IUIL OKpYXKarolllel cpeibl, OCO3HAHUEM IJI00aJIbHOIO XapaKTepa SKOJOTHYECKUX MpoOjeM M MyTed ux
peleHus;

8) ajanTauus K U3MEHSIOIIUMCS YCJIOBUSAM COLUAIBLHOM ¥ IPUPOJIHOI Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBUSAX HEONPENENEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 NMPAKTUUECKYI0 JCATENIbHOCTb, B TOM YHUCIIE YMEHHME YUUTHCS y APYTUX JIOJEH,
HpI/IO6peTaTI) B COBMECTHOM ACATCIIBHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIUHW U3 OIIbITA JPYTHUX;

HEOOXOIMMOCTBIO B ()OPMHPOBAHUN HOBBIX 3HAaHUH, B TOM uuciie (HopMyInpoBaTh UAEH, TOHATHUS,
TANOTE3Bl 00 OOBEKTaxX H SABJICHUAX, B TOM YHCIIC PpaHCC HCU3BCCTHLIX, OCO3HABATH IIC(l)I/II_[I/ITLI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, JIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAaIUIO, BOCIIPMHMMATh CTPECCOBYIO CHUTYALMIO Kak
BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBIE PELICHUS U ACUCTBUS, POPMYIUPOBATH U
OLCHMUBAThL PUCKHU U ITOCJICACTBUA, (1)OpMI/IpOBaTI) OIIBIT.



METAIIPEJMETHBIE PE3YJIBTATBI
IHo3naBaTeabHBbIE YHHBEPCAJIbHbIE YUeOHbIe 1eHCTBHS
ba3zoBble JJoruueckue aeiicTBus:
° BBISBJIAITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMAaTHYECKUX OOBEKTOB, TOHSTHH,
OTHOIIIEHUH MEXIy MOHATUAMU, (DOPMYIHUPOBATH ONPEIEICHUS MTOHSATHH, YCTAaHABIMBATh CYIIECTBEHHBIN
MIPU3HAK KIIACCH(PUKAIIUU, OCHOBAHHUS JUIsI 000OIIECHHS ¥ CPABHEHMSI, KPUTEPUH MTPOBOIUMOTO aHAITN3A;

o BOCIIPUHUMATh, (OPMYIUPOBATH U  MPeoOpPa3OBBIBATH CYKICHHS: yTBEPAUTENbHBIE U
OTpHIIaTeIbHbIC, € IMHUYHBIC, YACTHBIC U O0IINE, YCIOBHBIC;
. BBISIBJIATH MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MIPOTUBOpEUHs B (aKkTax, JAHHBIX,

HaOMIOACHUSAX M YTBEPXKIEHHSX, HpelaraTb KpUTEpUM M BBIIBICHUS 3aKOHOMEPHOCTEH WU
IIPOTUBOPEYHNIA;

. JeNaTh BBIBOAbI C HCIOAB30BAHMEM 3aKOHOB JIOTMKHM, JIEIYKTUBHBIX M HWHIYKTHUBHBIX
YMO3aKIIIOUEHUH, YMO3AKIIFOUCHUH 110 aHAJIOTUH;
o pa3dbupaTh JOKa3aTeNbCTBA MAaTeMATUYECKUX YTBEPKACHUU (NpsMblE U OT MPOTUBHOIO),

MIPOBOJANUTH CAMOCTOSITENIbHO HECJOXKHBIE JO0Ka3aTesIbCcTBA MaTeMaTHYecKuX (PaKToB, BBICTpaUBaTh
apryMEHTaIUIO0, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBATh COOCTBEHHBIE PACCYKICHMUS;

. BBIOMpaTh croco0 penieHus y4eOHOM 3ajauM (CpaBHUBATh HECKOJIbKO BApUAHTOB pEIICHMUS,
BbIOMpATh HanOoJee MOAXOASIINN C YIETOM CaMOCTOSITETTLHO BBIJEIIEHHBIX KPUTEPHUEB).

ba3oBble Hccien0BaTeIbCKUE NeHICTBUA !

o UCIIONIb30BaTh BOMNPOCHl KaK HCCIIENOBATENbCKUM HMHCTPYMEHT IO3HaHUsA, (HOpMYIHpOBATh
BOMPOCHI, (DUKCUPYIOIIHE MPOTUBOpEUUE, MPOOIEMy, CaMOCTOSTENLHO YCTaHABIMBAaTh HCKOMOE U
JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

o MPOBOAUTH MO CaMOCTOSITEIIBHO COCTABJICHHOMY IIJIaHY HECIOXHBIA SKCIIEPUMEHT, HEOOJbIIoe
UCCIIEIOBAaHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro OObEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOOM;

o CaMOCTOATENbHO (OpMYNIHpPOBaTh OOOOIIEHHWS W BBIBOJABI IO pe3ylbTaTaM MPOBEAEHHOTO
HaOJIOIEHUS, MCCIIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTh IIONYYEHHBIX pE3yJIbTaTOB, BBIBOJIOB U
00001IeHNI;

J IIPOrHO3UPOBAaTh BO3MOXKHOE Pa3BUTHE IPOLIECCA, a TAKXKE BBIIBUIaTh MPEANOIOKEHHS O €ro
Pa3BUTHUU B HOBBIX YCIIOBUSX.

PadoTa ¢ nundopmanmeii:

. BBIBJIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh HHGOpPMALlMU, JaHHBIX, HEOOXOJUMBIX JUIs
peLieHus 3a1a4u;

o BbIOMpPATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBaTh U MHTEPIPETHUPOBATH UH(OPMALMIO PA3TUUYHBIX
BUJIOB M (pOpM IPEICTaBICHHUS;

. BbIOMpaTh (popMy mpeacTaBieHuss HHPOPMALMKM U UIUTIOCTPUPOBATH pelIaeMble 33/1a4d CXeMaMH,
JMarpaMMaMu, MHOHM rpadukoil 1 ux KOMOMHAIMSIMU;

. OLICHMBATh HAAGKHOCTh MH(OpPMAIMKA 1O KPUTEPHUSM, TMPEUIOKEHHBIM yUYUTEIeM WM

c(hOpMyIUPOBaHHBIM CAMOCTOSTENBHO.

KoMmyHuKaTHBHBIC yHHBepCcaIbHbIE y4eOHbIC JeHCTBHUS:

J BOCIPUHUMATh U (OPMYIUPOBATH CYXKJEHHSI B COOTBETCTBUH C YCIOBUSIMHU U IENIIMU OOIICHMUS,
SICHO, TOYHO, TPAaMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHS B YCTHBIX W MHUCBMEHHBIX TEKCTaX, AaBaTh
MOSICHEHHUS 110 XO/ly PELICHHUs 3a/1a4l, KOMMEHTUPOBATh MO yUYEHHBIA PE3YIIbTAT;

J B X0J1e 00CY’K/IeHUs 33]1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYX IaeMOM TEMBI, TPOOJIEMBI, periaeMon
3a/aui, BBICKA3bIBaTh HJEU, HAIEJICHHbIE Ha TMOHCK pEUICHHS, COMOCTaBISATh CBOU CYXICHUS C
CYKJIEHHSIMH JPYTUX YYaCTHUKOB JHajora, OOHapyKWBaThb pasziIMuMe M CXOACTBO IO3UIUH, B
KOppEeKTHOI Gopme popMyaupoBaTh pa3HOIIIacusi, CBOU BO3PAKEHNUS;

o IPEACTABIISITh  PE3yJbTaThl PELIEHUS 3aJadyd, DJKCIEPUMEHTAa, MCCIEAOBaHUsA, IPOEKTa,
CaMOCTOSITENILHO BBIOMpPATh (GopMaT BBHICTYIUICHHS € Y4ETOM 3a1ad MPE3CHTAllMM U OCOOEHHOCTEH
ayJIUTOPHH;



. MMOHMMATh U KUCIIOJIB30BaTh MPEUMYIIIECTBA KOMAHIHOW U UHIMBUYaTIbHON PabOTHI IPU pELICHUH
y4eOHBIX MaTeMaTHYECKUX 3a]1aY;

. MPUHUMATDH 11€7Th COBMECTHOU JEATEIHHOCTH, IJAHUPOBATh OPTAHHU3AIUI0 COBMECTHOM PabOTHI,
pacnpenensaTe BUABI paboOT, JOrOBapUBAThCS, OOCYXKAATh MpOIECC U pe3yabTaT padboThl, 0000IIaTh
MHEHHS HECKOIBKHUX JIIOACH;

. Y4acTBOBATh B TPYIIIOBBIX opMax paboThI (00CYX)ICHUS, 0OMEH MHEHHSIMHU, MO3TOBBIC IITYPMBI
U JpyTue), BBHIMONHITH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOW JIEHCTBHUS C APYTMMHU YJICHAMH
KOMaH/Ibl, OLICHWBATh KaYECTBO CBOET'O BKJIAJIa B OOIIUN MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBUA.

PeryasiTuBHble yHUBeEpcaIbHbIE y4eOHbIE JeiiCTBUS

Camoopranu3anus:

. CaMOCTOSATENFHO COCTaBIISATh IUIAH, AJTOPUTM peEIIeHUs 3agadd (WIM ero 4acThb), BbIOHMpATh
croco0 pelreHus: ¢ y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATH BApUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, IMOIMOHAIbHBIH HHTE/JIEKT:

. BIIQJIETh CIIOCOOAMHM  CaMOIPOBEPKH, CAMOKOHTPOJS Tpolecca H  pe3yjibTara pelIeHUs
MaTEeMaTHUCCKOM 3aJ1a4H;

. MPEABUAETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IIPU PELICHUH 33J]a4H, BHOCUTh KOPPEKTHUBBI
B JICSTENILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAUJCHHBIX OMINOOK, BHISIBICHHBIX TPYIHOCTEH;

. OLIEHUBATh COOTBETCTBUE pPEe3yJIbTaTa JEATEIIbHOCTH MOCTABJICHHON LIEJU U YCIIOBUSAM, OOBACHATH
MIPUYUHBI JOCTHXKEHUS WU HEAOCTHKEHUS 1IeTTH, HaXOAUTh OMMOKY, AaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

INPEJAMETHBIE PE3YJIBTATbBI

K koH1y 00ydeHus B 7 KJjacce 00yJaronuiics MONyYUT CIASAYIOIUE IPEIMETHBIE Pe3yabTaTh:

Yucia v BoIYMCICHUSA

BbimonuATe, coderas yCcTHblE W NHUCbMEHHblE NPUEMBI, apUPMETHYECKUE JEHCTBHUS C
palOHAIbHBIMU YHACIAMH.

Haxoauth 3Ha4YeHHs] YHCIOBBIX BBIPAKEHUH, MPUMEHSTH Pa3sHOOOpa3Hble CHOCOOBI U IPUEMBI
BBIUMCIICHUS 3HAUCHUH JPOOHBIX BBIPAXKEHUH, COJIEPIKAIINX OOBIKHOBEHHBIE U IECATUYHbIE JPOOH.

[lepexoauTh OT OAHOM (OPMBI 3aMKCH YKCEN K ApYyrod (IMpeoOpa3oBbIBATH NECATUYHYIO IpOoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCTUUHYIO, B YACTHOCTH B OECKOHEUHYIO JICCITHUYHYIO IPOOB).

CpaBHUBATh U YyIOPAA0YMBATh PALlUOHAIBHBIEC YUCIIA.

OxpyriTh yucia.

BbINOMHATE NPUKUAKY M OLEHKY pe3ylbTaTa BBIUMCICHUM, OLEHKY 3HAYEHU YHMCIOBBIX
BBIPKEHUI. BBITOMHATE AEHCTBHS CO CTENEHSAMH C HATYPAIbHBIMU IOKA3aTEIIAMH.

ITpuMeHsITh IPU3HAKY JEIMMOCTH, Pa3JI0KEHNE HA MHOXKHUTEIN HATYPAJIbHBIX YHUCEIL.

Pemarp  npakTHKO-OpMEHTHPOBAaHHBIE  3a/Jayd, CBSI3aHHbIE C  OTHOLUEGHUMEM  BEJIMYUH,
IIPONOPLUUOHAIBHOCTBIO BEIMYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH DPE3YIbTAThl PEUICHMs 3anad C
y4€TOM OrpaHHUYEHHH, CBA3aHHBIX CO CBOMCTBAMH pacCMaTpUBAEMBbIX OOBEKTOB.

AuredOpanyeckue BbIpasKeHH sl

Hcnonp3oBaTh aireOpandyeckyr0 TEPMUHOJIOIMI0 W CHUMBOJIMKY, IPUMEHATh €€ B IpoLecce
OCBOEHUS y4eOHOIro MaTepHaa.

HaxoauTtb 3HaueHus: OyKBEHHBIX BBIPDAKEHUH IPU 33JaHHBIX 3HAUEHUSAX [IEPEMEHHBIX.

BommonHsaTe npeoOpa3oBaHMsl 1LIEJIOTO0 BBIPAKEHUS B MHOTOWIEH IPUBEIECHUEM IOAOOHBIX
CJIaraeMblX, PACKPBITUEM CKOOOK.

BbINOMHAT, YMHOXKEHHE OJHOUWIEHA Ha MHOIOYIEH M MHOTOWIEHAa Ha MHOIOWIEH, NPUMEHSTh
(dhopMyIbl KBaJipaTa CyMMBI U KBajipaTa pa3HOCTH.

OcCyIecTBIATh Pa3l0oKEHHE MHOIOWIEHOB Ha MHOXKHUTENM C TOMOIIbIO BBIHECEHMS 3a CKOOKH
00111ero MHOXKUTEIISA, TPYIITUPOBKY CIIaraeMbIX, IpUMEHEeHHs (OPMYIT COKPAIIEHHOTO YMHOXKEHUSI.



ITpumensaTh npeoOpa3oBaHUs MHOTOWIEHOB JUISI PELICHMs] PA3JIMYHBIX 3a/1ad W3 MaTeMaTHUKH,
CMEKHBIX IIPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBAa CTENEHEH C HaTypalbHBIMU IOKa3aTeIsIMU JJsl  NpeoOpa3oBaHUs
BBIPa)KECHMUIA.

YpaBHeHNS H HEPABEHCTBA

Pemrate 1MHENHbIE YpaBHEHUS C OJHOW IIEPEMEHHOM, IPUMEHS MIpaBUia Iepexota 0T UCXOIHOIO
YPaBHEHUS K paBHOCUIBHOMY eMy. IIpoBepsITh, ABISETCS JIM YMCIO KOPHEM YPaBHEHUS.

[TpumensTH rpaduyeckre METOIbl IPU PELICHUH JTMHEHHBIX YPAaBHEHUH U UX CHCTEM.

[TonGupate npuMepsl Map YMCEN, SBISAIOIIMXCS PpEHIEHHEM JIMHEHHOro ypaBHEHHS C JIBYMs
IIEPEMEHHBIMM.

CtpouTh B KOOPJMHATHOW IUIOCKOCTH IpaUK JIMHEHHOro ypaBHEHHs C JABYMs INE€pPEMEHHBIMH,
NOJIB3YSICh TPapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemate cuctembl IByX JIMHEHHBIX YpPaBHEHHM C IBYMsI IEPEMEHHBIMH, B TOM YHUCIIC TPAQHUECKH.

CocTaBisiTh W pelIaTh JUHEHMHOE YpaBHEHUE WJIM CUCTEMY JIMHEHHBIX YpPaBHEHUU IO YCJIOBHUIO
3a/1a4d, MTHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M IOJIy4YECHHBIN PE3YJIbTAT.

DyHKUUHA

N300pakaTh Ha KOOPIAMHATHON MPSIMOM TOUYKH, COOTBETCTBYIOIME 3aJJAHHBIM KOOpJAMHATAM, JIy4H,
OTpPE3KH, HHTEPBAIbI, 3aIIMCHIBATH YNCIIOBBIC IPOMEXKYTKH HA AJIreOpanyecKoM S3bIKe.

OTme4aTh B KOOPAWHATHON TUIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpIWHATaM, CTPOUTH TpaduKH
nuHEeUHBIX QyHKIuH. CTpouTh rpaduk QyHKIUN y = [X|.

OmnuceIBaTh ¢ MOMOUIbIO (GYHKIUI N3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYMHAMU: CKOPOCTh, BpeMs,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOMMOCTh, IIPOU3BOAUTENBHOCTD, BpeMs, 00bEM pabOTHI.

Haxoauts 3HaueHue QyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[Tonumars rpaduueckuil crnoco® MNpeAcTaBlIeHUs M aHaIW3a HHQOpMAlUM, U3BIEKaTb U
MHTEPIPETHUPOBATH HHPOPMAIUIO U3 TPa(QUKOB peanbHBIX IPOLIECCOB U 3aBUCHMOCTEH.

K xoniy o0y4uenus B 8 kj1acce 00yJaroniuiics MOJIyYUT CICIYIONINE TPEIMETHBIC PE3YJIbTATHI:

Yuciia v BbIYMCTICHUS

Hcnonp30BaTh HadalbHbIE NMPEACTABICHUS O MHOXKECTBE JEMCTBUTEIBHBIX YHMCEN Il CPABHEHUS,
OKPYTJICHUS U BBIYMCIEHUH, U300paXkaTh 1€HCTBUTEIbHBIC YHCIa TOUKAMH Ha KOOPJAMHATHOM MPSIMOH.

[TpuMeHATh NMOHATHE aPU(PMETUYECKOrO KBAJIPATHOIO KOPHS, HAXOAWUTh KBaJApaTHbIE KOPHH,
UCTONB3Ysl MPH HEOOXOIUMOCTH KalbKYJISTOP, BBIIONHATH MPE0OpPa30BaHUsl BBIPAKEHUHN, COAEPKAIIUX
KBaJpaTHbIE KOPHU, UCIIOIb3Ysl CBOMCTBA KOPHEH.

Vcnonp30BaTh 3amucy OOJNBIIMX M MAJIbIX YHMCEN C MOMOILBIO JECATUYHBIX ApoOedl M creneHen
yucia 10.

AureGpanyeckue BbIpasKeHHUs

[TpuMeHATh MOHATHE CTENEHM C LIEeJbIM IOKa3aTelleM, BBINONHATh NpeoOpa3oBaHMs BBIPAXKEHUH,
COJIepKAILMX CTEIEHU C LEJBIM [TI0Ka3aTEIIEM.

BBINOMHATE TOXKIECTBEHHBbIE IMPEOOpPa3OBaHUs PALMOHAIBHBIX BBIPAKEHWH HA OCHOBE IpaBUII
JNeMCTBHI HaJl MHOrOWIEHAMH U ajreOpanyecKuMu ApoOsiMH.

PacknanpiBaTh KBapaTHBIN TPEXWIEH HA MHOKUTEIH.

[IpumeHsTh NpeoOpa3oBaHUs BBIPAKEHUN I pELICHMs] pa3IMYHbIX 3aJa4 W3 MAaTeMaTHKH,
CMEKHBIX IIPEIMETOB, U3 PEAIbHON IPAKTUKH.

YpaBHeHHS H HEPABEHCTBA

Pemate nuHEHBIE, KBaJpaTHbIE YPAaBHEHUS M PAallMOHAIbHBIE YPAaBHEHMS, CBOISAIIUECS K HUM,
CUCTEMBI JIByX YPABHEHUH C IByMs IIEPEMEHHBIMHU.

[IpoBoguTh mpoOCTEHIINE HCCIEJOBAHMS YPAaBHEHMM W CHCTEM YpaBHEHUH, B TOM 4YHCIE C
NpUMEHEHHEeM TIpadUuecKuX TNpecTaBlIeHUu (ycTaHaBIMBAaTh, MMEET JM YypaBHEHHE WJIHM CHCTEMa
YpaBHEHUH pelleHusi, €CJIM UMEET, TO CKOJIbKO, U TIpouee).

ITepexoauTe OT cioBECHOW (OPMYIMPOBKHM 3ahauu K e€ anreOpandeckoil MoJeNlu ¢ MOMOIIbIO
COCTABJICHMS YPaBHEHMs WM CUCTEMbl YPABHEHUN, UHTEPIPETUPOBAThL B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y NOJIYYEHHBIA pe3ynbTarT.



[TpuMeHATH CBONCTBA 4YMCIOBBIX HEPABEHCTB JUIsl CPaBHEHMs, OLEHKH, pellaTb JIMHEHHbIE
HEpaBEHCTBAa C OJHON MEpPEeMEHHOM M UX CHCTEMbl, AaBaTh I'paMUeCKyl0 WIUTIOCTPALMI0 MHOXECTBa
pelIeHn HEPaBEHCTBA, CUCTEMbI HEPaBEHCTB.

DyHKUUHA

[ToHumaTh M HCHONB30BATh (DYHKIMOHAIbHbIE MOHATUS U S3bIK (TEPMHHBI, CHUMBOJIMYECKHUE
0003Ha4YeHHUs), ONpPENeNATh 3HaueHHWEe (YHKIMU MO 3HAYEHUIO apryMeHTa, ONpeAessTh CBOICTBA
¢dbynkuuu 1o e€ rpaduky.

Ctpoutb rpapuky 37eMEeHTapHbIX (YHKIMI BUIA:

y = k/x, y=x2,y=x3,y = [x|, y = \X, OIICHIBATH CBOHACTBA YHCIOBOH ()YHKIHH 110 €& rpaduKy.

K xoHniy o0ydyenus B 9 kjiacce 00yJaroniuiics MOJIyYuT CIEAYIONIUE TPEIMETHBIC PE3YIIbTATHI:

Yuciia v BHIYMCTICHUS

CpaBHUBaTh U YIOPSAA0YMBATh PALlMOHAIbHBIE U UPPALIMOHAIBHBIE YHCIIA.

BeinonHaTe apudmernyeckue JEHCTBUS € pallMOHAIbHBIMU YHCIIAMHU, COYeTash YCTHbIE U
MUCbMEHHBIE IPUEMBI, BHIIONHATH BEIYUCIEHHS ¢ UPPALIMOHATBHBIMY YHCIaAMHU.

HaxoauTb 3HaueHUs CTENEHEN ¢ LENBIMU I10KA3aTeNsIMU U KOPHEH, BBIYUCIIATH 3HAUYEHUS YHCIIOBBIX
BBIPaKCHUIA.

OKpyriasaTh J€HCTBUTENBHBIE YKCIIA, BBIIOIHATH NPUKUAKY pPE3yibTaTa BBIYMCICHHWH, OLIEHKY
YHCJIOBBIX BBIPAKEHUH.

YpaBHeHuUs1 M HepaBeHCTBA

Pemate nuHelHble W KBaJpaTHbIE YpaBHEHMs, ypaBHEHMs, CBOAALIMECS K HHUM, [pOCTEHIINeE
JIpoOHO-PaLMOHAIBHBIE YPABHEHMS.

Pemrate cucTeMsl ABYX JIMHEHWHBIX YPAaBHEHHUN C IBYMs IIEPEMEHHBIMU U CUCTEMBI IBYX YPAaBHECHU,
B KOTOPBIX OJTHO YPaBHEHUE HE SIBJISIETCS JTMHEHHBIM.

Pemate TekcToBBIE 337a4M aNredpanuecKuM CIIoCOOOM C MOMOIIBIO COCTABICHUS YPAaBHEHHS WIIH
CUCTEMBI JIBYX YPaBHEHUH C JBYMs IEPEMEHHBIMHU.

[IpoBoanTh mpoCTEHUIIME HCCIEAOBAaHUS YpPAaBHEHUHM M CHCTEM YpPaBHEHMH, B TOM YHUCIE C
IpUMEHEHHEM TIpaduyecKux NpeJcTaBiIeHUui (ycTaHaBIMBaTh, MMEET JM YypaBHEHHE WIM CHCTEMa
ypaBHEHUH PEIICHUs, €CIIM UMEET, TO CKOJIBKO, U ITPoYee).

Pemarp nuHeliHble HEpaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300pakaTh pelIEHUE HEPAaBEHCTB Ha
YHCIIOBOM MPSIMOM, 3aMIUCHIBAThH PEIIEHUE C TOMOIBIO CHMBOJIOB.

Pemarp cucTeMbl JMHEMHBIX HEPAaBEHCTB, CHUCTEMBbl HEPABEHCTB, BKIIIOYAIOLIUE KBaJpaTHOE
HEPaBEHCTBO, U300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHCIOBOU MPSMOI, 3alMChIBAaTh PEILIEHUE C
MTOMOILBIO0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUH PA3IMUHBIX 3a/1a4.

DyHKUUHA

PacniozHaBaTh (yHKIMM M3y4eHHbIX BHJOB. IloKa3bIBaTh CXEMaTHUYECKH pACIONOKEHHE Ha
KOOPJMHATHOM TIOCKOCTH TpadukoB GpyHkiui Buga: Y = kx, y = kx + b,y = k/x, y =ax2 + bx + ¢,y =
X3, y = VX, y = ||, B 3aBECHMOCTH OT 3HaueHHii K0 YHUINEHTOB, OMUCHIBATE CBONCTBA (YHKIHIL.

Crpouth ¥ M300pa’kaTh CXeMaTUYECKH Ipa@HUKU KBaJpaTUYHBIX (YHKIIHMM, OMHMCHIBaTh CBOMCTBA
KBaJPaTUUHBIX QYHKIUH 110 UX rpadukam.

PacnioznaBaTh KBaJpaTW4Hyl0 (QYHKIHIO 1O (QopMmylie, TPUBOIUTH TNPUMEPHl KBaJPATHUHBIX
GbyHKUIMA U3 peaTbHOM XU3HU, (PU3UKH, TEOMETPHUH.

YucJi0BbIe MOCJIEA0BATEILHOCTH H POTPECCHH

PacrnioznaBaTh apupMeTHUECKYIO U TEOMETPHUUECKYIO MPOrPECCUU TIPU PAa3HBIX CIIOCO0AxX 3a1aHusl.

BbINOMHATH BBIYMCIEHHUS C UCHOJb30BaHWEM (opMyl n-ro ujgeHa apudMeTudeckod u
reOMETPHUECKON POTrpeccuii, CyMMBbI IIEPBBIX N YIECHOB.

N300pakaTh 4IeHBI IOCIIEI0BATEIILHOCTH TOYKAMH Ha KOOPAMHATHOM IJIOCKOCTH.

Pemarp 3amaum, cBs3aHHBIE C YWCIOBBIMHU IOCJEJ0BATEIbHOCTSIMH, B TOM YHCIE 3aJadd U3
peanbHOM KU3HU (C UCTIOJIB30BAaHUEM KaIbKYJIATOPA, HUPPOBBIX TEXHOIOTHIH).



TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
K
Ne HanMeHoBaHMe pa3aeioB U TeM AMHEerTeo qa;m n DJIeKTpOHHbIE (LM (ppOBbIE)
n/n NMporpaMmblI Bcero e pgg;g::]b“m e pg;(l:::;qecxn o0pa3oBaTe/ibHbIE PeCypChl
1 Yucna u BeIUKCICHUS. ParinonanbHbIe o5 1 bu6mmoreka [{OK
JHCIIa https://m.edso0.ru/7f415b90

bu6mmoreka [JOK

2 AnreOpanvecKkre BRIpOKCHUS 27 1 https://m.edso0o.ru/7£415b90
bubnuoreka [JOK

3 Y PABHCHH U HCPABEHCTBA 20 1 https ://m.edsogru/7f415b90
bubnuoreka [JOK

4 Koopaumaret u rpaduiu. Gymicu 24 ! https ://m.edsog ru/7f415b90
bu6munoreka [JOK

S TosToperue u odobmenue 6 ! https://m.edsoo0.ru/7f415b90

OBHIEE KOJIMYECTBO YACOB I10 102 5 0

I[MTPOT'PAMME
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8 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aejioB U TeM K n (uudposbie)
n/n NporpaMmblI Bcero OgTPOHLHH pgKTquCKH o0pa3oBaTte/bHbIE
e padoThbl e padoThbl pecypesi
1 Uwucna u Beruucienus. KagpaTHeie KOpHU 15 hﬁgﬁ?ﬁ%ﬁ%&ﬁ% f417af8
2 Uucna u Beruncienns. CTEneHb ¢ 1eTbIM 7 bu6mmoreka [{OK
MOKa3aTesaeM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BeIpakeHus. KBaapaTHBIi 5 1 bubnuorexa [JOK
TPEXUWIEH https://m.edsoo.ru/7f417af8
4 AnreOpandecKkre BBIpaKCHUSI. 15 1 bubnuorexa [JOK
Aunrebpandeckas qpo0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBapaTHbie 15 1 bubmuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 ht]?[ng/I/I/rIl?TeedI;a(l)(])lrou% f417af8
bubnmnoreka [IOK
8 DyHKuUHH. OCHOBHEIC HOHATHA > https ://m.edSO(I)l. ru/7f417af8
bubnmnoreka [JOK
; DyrKim. Huciossie dyriimn ; https ://m.edsog ru/7f417af8
bubnmnoreka [HOK
10 losToperne u 0dodmerme 6 2 https ://m.edsocL)F ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[NTPOTPAMME
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9 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM K n (undposbie)
n/n NpOrpaMmbl Bcero OHTﬁpo'ﬂbH palgTquCK o0pa3oBaTesIbHbIE
ble padoThI ue padoTbl pecypesI
1 Uucna u BeruncieHus. JleiicTBUTENbHBIE 9 bubnuoreka [JOK
qpciia https://m.edsoo.ru/7f419d08
5 VYpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubnuoreka [JOK
OJIHOM MepeMeHHOU https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHCTBa 16 1 https://m.eds00.ru/7f419d08
bu6nmoreka [JOK
> PyuKunn 16 ! https://m.edsoo.ru/7f419d08
bu6nmoreka [JOK
6 YucIioBbIe ITOCIEN0BATEILHOCTH 15 1 https://m.eds0o.ru/7f419d08
7 [ToBTOpEHME, 0000IICHUE, CHCTEMATH3AIHS 18 1 bu6nuoreka [JOK
3HAHHH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[MPOT'PAMME
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INOYPOYHOE IINTAHUPOBAHUE

7 KJIIACC
KoJsin4ecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoaen Hpakrueck nilyqe}mﬂ :)lﬁl?zl[Z)SOBaTeﬂbele
ble padoThI ue padoThI pecypebi
1 [ToHsiTHE paIMOHAILHOTO YK CIIA 1
5 Apudmernueckue AecTBUS C 1
paloHaIbHBIMU YHCIAMU
3 Apudmernueckre AeMCTBUS C 1
paloHaIbHBIMU YHCIAMHU
4 Apudmernueckre AeMCTBUS C 1
paloHATbHBIMU YHCIAMHU
5 ApudmMernueckue TeUCTBUS C 1
palMOHATILHBIMU YU CIAMU
5 ApudmMernueckne TeUCTBUS C 1
palMOHATILHBIMU YU CIAMU
7 CpaBHeHue, ynopsiourBaHe 1
palMOHATILHBIX YHCE
8 CpaBHeHue, yrnopsiJo4MBaHue 1
palMOHATILHBIX YHCE
9 CpaBHeHue, ynopsiiouBaHue 1
palOHAIbHBIX YUCEI
10 CreneHnsp ¢ HaTypaJIbHBIM IIOKa3aTeleM 1 bubmmorexa IIOK
https://m.edsoo.ru/7f4211de
11 CreneHsp ¢ HaTypaJIbHBIM IIOKa3aTeleM 1 bubmorexa [TOK
https://m.edso0.ru/7f421382
12 CreneHsb ¢ HaTypalbHBIM NIOKa3aTEIEM 1 bubmmorera LIOK
https://m.edso0.ru/7f42154e
13 CreneHb ¢ HaTypaJlbHBIM IIOKa3aTeNeM 1 bubmorexa [TOK
https://m.edsoo.ru/7f4218be



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

14 CreneHb ¢ HATYpaAJIbHBIM MTOKa3aTelIeM 1

15 Pemienne ocHOBHBIX 3a/1a4 Ha IpoOH, 1
IIPOLIEHTHI U3 PEAJILHON ITPAKTUKU

Pemenue ocHOBHBIX 3aJ1a4 Ha Ipoou

16 . ’ 1

IIPOLIEHTHI U3 PEATILHON TPAKTUKU
Perienue ocHOBHBIX 3aJ1a4 Ha Ipoou

17 . ’ 1
IIPOLIEHTHI U3 PEATILHON TPAKTUKU

18 Perienue ocCHOBHBIX 3aJ1a4 Ha IpooOH, 1
IIPOLIEHTBI U3 PEATIbHON TPAKTUKU

19 [Ipu3Haku nenuMocTy, pas3iioKeHUsl Ha 1
MHOKUTEJIN HAaTypaJIbHbIX YUCEI

20 [Ipu3Haku nenuMocTu, pas3iioKeHHs Ha 1
MHOKUTEJIN HAaTypaJIbHbIX YUCEI

21 Kontponbnas pabora no reme 1
"PanmonanpHble yucaa'

22 Peanbnbie 3aBucumoctu. Ilpsamas u oOparHas 1
MPONOPIIMOHATIBHOCTH

23 Peanbnble 3aBucumoctu. [Ipsimast u oOparHas 1
IIPONOPLUOHATBHOCTH

24 Peanbnble 3aBucumoctu. [psimast u oOparnas 1
IPONOPLUOHATBHOCTH

o5 Peanbnbie 3aBucumoctu. [Ipsimast u oOparHas 1
IIPONOPLIUOHATBHOCTH

26 BbykBeHHbIE BhIpasKeHUS 1 bubmorexa LIOK

K P https://m.edsoo.ru/7f41feec

27 Dopmyiibl 1

28 dopmyiibl 1

29 Ilepemennsle. JlonycTUMbIE 3HAUEHUS 1
IIEPEMEHHBIX

30 [IpeoOpa3oBanue OyKBEHHBIX BBIPAKEHHIH, 1 bu6mmoreka IIOK

PACKpBITHE CKOOOK M MPHUBEACHUE IMOJO0HBIX

https://m.edsoo.ru/7f41fafa
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cl1araCMbIX

[IpeoOpazoBanrie OYKBEHHBIX BBIPAKCHUH,

bu6nunoreka [JOK

31 Ig i;fgé’ggi CKOGOK 1 IPUBE/ICHHE NONOOHEIX https://m.edsoo.ru/7f41fd70
[IpeobpazoBaHre OYKBEHHBIX BHIPAKEHUH,
32 PacKpBITHE CKOOOK M MPUBEICHUE ITOT00HBIX
cllaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX BbIpaKEHUH,
33 PacKpbITHE CKOOOK M IMPUBEICHUE MTOT00HBIX
cJlaraeMbIx
34 CBolicTBa CTENEHU C HATYPATIbHBIM bubnnoreka [IOK
HoKa3areneM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHU C HATYPAJIbHBIM bubnnoreka [IOK
HoKa3areneM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENEHH C HATYPAJIbHBIM bubnmnoreka [HOK
HoKa3aresneM https://m.edsoo.ru/7f4218be
bubnmnoreka [HOK
37 Mrorosert https://m.edsog)l.ru/7f42276e
bubnmoreka [JOK
38 | Muorounerst s imedson 71422930
39 CrnoxxeHue, BBIMUTaHUE, YMHOXKEHUE Bubnunorexka IJOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CrnoxxeHue, BHIMUTAaHUE, YMHOXKEHUE bubmuoreka IIOK
MHOT'OWICHOB https://m.edsoo.ru/7f422cc8
a1 CrnoxxeHue, BBIMUTAaHUE, YMHOXKEHUE Bubnuorexka IJOK
MHOT'OWICHOB https://m.edsoo.ru/7f422fca
42 CrnoxxeHne, BEIMUTAaHUE, YMHOKEHUE bubmuoreka [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f423182
43 DopMyIIBl COKPAIIEHHOT'O YMHOKCHHS EH(S_HHOTGKa 0K
https://m.edsoo.ru/7f42432a
44 DopMyITbl COKPAIEHHOTO YMHOXKEHUS bubmorexa LTOK

https://m.edsoo.ru/7f42464a



https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a

Bbubnunoreka [JOK

45 POpMyTbI CORPALIIEHHOr0 YMHOKCHHA https://m.edsoo.ru/7f424c12
46 DopMyIIbl COKPAIIEHHOT'O YMHOXKCHHS BH6_HHOTeKa HOK
https://m.edsoo.ru/7f424fd2
47 @opMyJIbI COKPAIEHHOIO YMH0KEHUS BHG_HHOTeKa HOK
https://m.edsoo0.ru/7f4251d0
48 PaznoxeHne MHOTOWJICHOB HA MHOYKUTEITH bubsmorexa LOK
https://m.edsoo.ru/7f423312
49 PaznokeHne MHOTOWJICHOB HA MHOXKHUTEITH bubsmorexa LIOK
https://m.edsoo.ru/7f4237fe
50 PaznoxeHne MHOrOYJICHOB Ha MHOMKHTEIIH bubmorexa [OK
https://m.edsoo.ru/7f4239de
51 PaznoxeHrne MHOTOWJICHOB HA MHOXKHTEITH
50 Kontponbnas pabora no reme
"Anrebpanyeckue BelpaxkeHus"
53 VYpaBHeHue, nmpaBuia Hp606paBOBaHI/I$IU
YpaBHEHUsI, PABHOCHJIBHOCTh YPaBHEHUH
54 JInnelinoe YPABHEHNE C Ol[HOI\/;I IIEPEMEHHOM,
pelieHue JIMHEHHBIX YPaBHEHHUI
55 JIuHeitHoOe ypaBHEHUE C OHON IEPEMEHHOM, bubnuoreka [JOK
pellcHNE JIMHEHHBIX YPaBHCHUH https://m.edsoo.ru/7f420482
56 JInnelinoe YPABHEHNE C O)IHOfiI IIEPEMEHHOM,
pelieHue JIMHCHHBIX YPAaBHCHHUI
57 Pemenue 3amay ¢ moMonip0 ypaBHEHUH BH(S_HHOTGKa LOK
https://m.edsoo.ru/7f42064e
58 Pemenue 3amay ¢ moMonipo ypaBHEHUH BH(S_HHOTeKa HOK
https://m.edso0.ru/7f420806
59 Pemrenue 3amay ¢ moMonip0 ypaBHEHUH BH(S_HHOTeKa HOK
https://m.edso0.ru/7f4209a0
N bu6numoreka [JOK
60 Pemrenue 3amay ¢ moMonb0 ypaBHEHUN

https://m.edsoo.ru/7f420e6e
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JInHeliHOE ypaBHEHUE C ABYMs

Bbubnunoreka [JOK

61 MIEPEMCHHBIMH U €T0 TpapuK ! https://m.edsoo.ru/7f427c32
62 JIuneliHOE ypaBHEHUE C ABYMs 1 bub6mmoreka [IOK
MIEPEMEHHBIMHU H €ro rpauk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEWHBIX YPAaBHEHUM C 1 bubnmnoreka [HOK
JBYMSsI TIEPEMEHHBIMU https://m.edso0.ru/7f42836¢
64 Cucrema IByX JUHEMHBIX YpaBHEHUH C 1
JBYMsI IEpEMEHHBIMU
65 Cucrema IByX JTUHEHHBIX YpaBHEHUH € 1
JBYMsI IEPEMEHHBIMU
66 Cucrema IByX JUHEHHBIX YpaBHEHUH C 1
JBYMsI IEpEMEHHBIMU
67 Pemenune cucrem ypaBHEHHIA 1 BH6_HH0TeKa LIOK
https://m.edso0.ru/7f4284de
68 Pemenue cucrem ypaBHeHUM 1 bubmiorexa LTOK
https://m.edso0.ru/7f42865a
69 Pemenue cucreM ypaBHeHUI 1 bubmorexa [OK
https://m.eds00.ru/7f4287d6
70 Pemenue cucreM ypaBHEeHUH 1
71 Pemenue cucrem ypaBHEHUI 1
72 Kontponbnas pabdora no treme "JIuneiinsie 1 bub6muoreka LIOK
ypaBHCHHS" https://m.edsoo0.ru/7f421044
73 Koopnunara Touku Ha IPSIMOiA 1 BHG_HHOTeKa HOK
https://m.edsoo.ru/7f41de76
bub6mmoreka [IOK
74 HHCIIOBEIC IPOMEHKYTKH 1 https:// m.edsog ru/7f41dff2
75 UwnciioBbie MPOMEKYTKH 1
76 Paccrosnue MLy ABYMs TOUKaMH 1
KOOPJAMHATHOM NpsMOii
77 PaccrosHue Mexny 1ByMsl TOUKaMu 1

KOOPJAMHATHOW MPSIMOi
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HpHMOYTOHBHaH CHUCTCMa KOOpJMHAT Ha

Bbubnunoreka [JOK

8 TUIOCKOCTH ! https://m.edsoo.ru/7f41el6e
79 IIpssMoyronbHas cucteMa KOOpAUHAT Ha 1 bub6mmoreka [IOK
TUIOCKOCTH https://m.edsoo.ru/7f41e42a
Bbubnunoreka [JOK
80 [Tpumeps! rpadukoB, 3a1aHHBIX (HOpMyTaMH 1 https://m.eds0o.ru/7f41e8a8
Bubnunorexka IJOK
81 [Ipumeps! rpadukoB, 3a1aHHBIX HOpMyTIaMu 1 https-//m.eds00.ru/7f41ed80
82 [Tpumeps! rpaduKoB, 3a1aHHBIX (HOpMyTaMH 1
83 Urenue rpadMKoB peabHBIX 3aBUCUMOCTEH 1 bubmorexa LHOK
https://m.edsoo.ru/7f41ea24
84 UreHue rpadMKoOB peabHBIX 3aBUCUMOCTEN 1
bu6nuoreka [JOK
85 Howsrue pynicm . https://m.edsoo.ru/7f41ef06
86 I'paduk dyHaKIIIN 1
. . bu6nmoreka [JOK
87 CpoiicTsa (ysKumit ! https://m.edsoo.ru/7f41f078
N N bu6numoreka [JOK
88 CroiicTsa pymicpit . https://m.edsoo.ru/7f41f1fe
N bu6nuoreka [JOK
89 JluneitHas pyHKis . https://m.edsoo.ru/7f427282
N bubmuoreka [JOK
%0 JlumeitHas pyHKis ! https://m.edsoo0.ru/7f427412
N bubmuoreka [JOK
91 [Toctpoenue rpaduka TUHEHHOH QyHKINN 1 https://m.edsoo.ru/7f426d1e
92 [TocTpoeHue rpaduka TMHEHHON YHKIIMH 1
93 I'paduk dyakumm y =x| 1
94 I'paduk byakumm y =[x| 1
Kontponbnas pabora no teme "KoopanHaTsl
95 u rpapuku. @ynkuuu" / Beepoccuiickas 1 bubmorexa LOK

MpOBepOYHasi paboTa

https://m.edsoo.ru/7f41f50a
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96 HroroBast KoHTposbHas padbota / 1 bubnuoreka [IOK

Bcepoccuiickas npoBepoyHast pabota https://m.edsoo.ru/7f429c6¢
97 IToBTOpEHNE OCHOBHBIX ITOHATUNA U METOI0B 1

Kypca 7 kiacca, 000011eHue 3HaHUI
98 IToBTOpEHNE OCHOBHBIX ITOHSATUNA U METO/IOB 1 bu6mmoreka IIOK

Kypca 7 Kiracca, 0000IIeHe 3HAHMIMA https://m.edsoo.ru/7f429f32
99 IToBTOpEHNE OCHOBHBIX ITOHSATUNA U METO/IOB 1 bu6mmoreka [IOK

Kypca 7 kiacca, 000011eHre 3HAHU I https://m.edsoo.ru/7f42a0e0

IToBTOpEHNE OCHOBHBIX ITOHSATUNA U METO/IOB

100 . 1

Kypca 7 kiacca, 00001eHre 3HaHUM
101 [ToBTOpEHNE OCHOBHBIX ITOHSATUNA U METO/IOB 1 bubnnoreka LIOK

Kypca 7 Kiacca, 0000IIeHHE 3HAHMIA https://m.edsoo.ru/7f42a27a
102 [ToBTOpEHME OCHOBHBIX ITOHSATUNA U METO/IOB 1 bubnnoreka LIOK

Kypca 7 kimacca, 0000ICHIE 3HAHHI https://m.edsoo.ru/7f42a900
OBILIEE KOJIMYECTBO YACOB I10 102

I[MTPOI'PAMME
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MPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

7 KJIACC
Kon .
HpOBEPsIEMOro IIpoBepsiemble Hpe/IMETHBIE Pe3yJIbTATEI 0CBOEHHs OCHOBHOI
pe3ybTaTa 00pa3oBaTe/IbHON MPOrpaMMBbl OCHOBHOI'0 00111€r0 00pa3oBaHus
1 Yucna 1 BIYUCICHUS
11 BrInonHsATh, coueTast yCTHbIE M MUCbMEHHbIE TPUEMBI, apu(METHUECKUE AEUCTBUS C
paMOHAIHLHBIMHI YUCIIAMH
HaxonuTh 3Hau€HMs YUCIIOBBIX BBIPAXKEHUN, TPUMEHATH pa3HOOOpa3HbIE CIIOCOObI U
1.2 MPUEMBI BBIYHCIICHUS 3HAYCHUN POOHBIX BBIPAKCHHM, COJIEPKALTINX OOBIKHOBEHHBIC
U JAeCATUYHBIC Ipo0Ou
[lepexonute oT onHOW (OpMBI 3amucu 4YHced K Jpyrol (mpeoOpa3oBbIBAThH
1.3 JNECATUYHYIO IpOObh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YACTHOCTH,
B OECKOHEUHYIO JECATUUHYIO JIpOOb)
1.4 CpaBHUBATh U YIOPSAA0YMBATh pPallMOHATILHBIC YHCIIA
1.5 OKpyrasTh yncia
BBIMONHATE NPUKUAKY M OLEHKY pe3y/ibTaTa BBIYMCICHUH, OLEHKY 3HAaYeHUM
1.6 YHCIIOBBIX BBIpAKEHUH. BBINONHATE AECWCTBUS CO CTENEHSIMHU C HATypajJbHBIMU
MIOKa3aTesIMU
1.7 [IpuMeHSTh PU3HAKK JEIUMOCTH, PA3JIOKEHUE HA MHOXKHUTENN HATYpaJbHbIX YHCET
Pemrate mpakTHKO-OpUEHTHPOBAHHBIC 33/1a4M, CBSA3aHHBIC C OTHOUICHUEM BEINYHH,
18 NPONOPLUOHANLHOCTBIO - BE/MUUH, NPOLEHTAMH, HHTEPIPETHPOBATH  PE3YNLTATEI
pemieHust 3a7a4 ¢ y4yéTOM  OrpaHUYEHHUIl, CBS3aHHBIX CO  CBOWCTBAMH
paccMaTpuBaeMbIX 0ObBEKTOB
2 AnreOpandecKkue BhIPAXKECHHUS
21 Hcnonp3oBaTh anreOpandyeckyrd TEPMUHOIOTHUIO M CHMBOJHKY, MPUMEHSTH €€ B
IpoIecce OCBOCHUS y4eOHOr 0o MaTepHuasa
29 Haxogute 3HaueHWss OyKBEHHBIX BBIPOKEHUH TMpPU  33JaHHBIX 3HAYCHMSIX
MIEPEMEHHBIX
23 BhimonHATe mpeoOpa3oBaHUs 1LEIOTO BBIPAKEHHS B MHOTOWIEH NPUBEICHUEM
IOJ00HBIX CJIaraeMbIX, pACKPBITHEM CKOOOK
24 BhINONHATE YMHOXKEHHE OJHOWIEHAa HA MHOIOWIEH M MHOTO4WIEHAa HAa MHOI'OYJICH,
MPUMEHSTH (POpMYIIBI KBapaTa CyMMBI H KBaJ[paTa pasHOCTH
Ocy1ecTBIATh pa3iokeHHe MHOTOUWICHOB Ha MHOXKUTENU C MOMOILBIO BHIHECEHUS
25 32 CKOOKHM OOIIero MHOXHTENS, TPYNIHPOBKH ClIaraeéMbIX, MpUMEHEHHs (Gopmyl
COKPAIEHHOTO YMHOKEHHUS
26 [TpumensTh TIPeoOpa3oBaHUSI MHOTOYICHOB JUISL PELICHHS PasIMMHBIX 3a7ad H3
MaTeMaTHKH, CMEXHBIX MPEIMETOB, U3 PEaJbHON MTPAKTUKU
27 Hcnonp3oBaTh  CBOWCTBAa CTEMEHEH C HATYpaJbHBIMH  ITOKA3aTESIMH  JUTS
peoOpa3oBaHus BEIPAKEHUI
3 YpaBHEHUS U HEPABEHCTBA
Pewrate nuHEHBIE ypaBHEHUS C OJHOW NEPEMEHHOM, IPUMEH MPaBWIIA IIepexoaa
3.1 OT UCXOJHOr0 YpaBHEHMsI K paBHOCHIbHOMY eMy. [IpoBepsThb, SIBISETCS JIU YHUCIO
KOpPHEM YpaBHEHHUS
32 [IpumensaTp Tpaduyeckue METOABI TMPHU PEIICHUU JUHEWHBIX ypaBHEHHM W HX
cHCTEM




HOI[6I/IpaTI:> MNPUMCEPHI Map YUCCII, ABJIAIOMNXCA PCHICHUCM JIMHENHOTr 0 YpaBHCHUA C

3.3 JIBYMsI IEPEMEHHBIMHU
34 Crtpouth B KOOPAMHATHOM IUIOCKOCTU TIpadUK JIMHEHHOro ypaBHEHHS C ABYMs
MEPEMEHHBIMH; TTOJIB3YSICh TPaUKOM, IPUBOIUTH MPUMEPHI PELICHUS] YPAaBHEHHUS
35 Pemare cucteMbl ABYX JTUHEHHBIX YpaBHEHUH C ABYMS NEPEMEHHBIMH, B TOM YHCIIE
rpaduIecKu
CocTaBiATh U pelarh JMHEHHOE ypaBHEHUE WM CUCTEMY JIMHENHBIX ypaBHEHUH 110
3.6 YCIIOBHIO 3a/1a4d, HWHTEPIPETHPOBATH B COOTBETCTBHH C KOHTEKCTOM 3a/1aud
MOJIYYEHHBIH pe3yNbTaT
4 Koopaunate! u rpaduxu. @yHKIuu
N300pakaTh Ha KOOPAWHATHON TPSMOW TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
4.1 KOOpJMHATaM, JIY4H, OTPE3KH, UHTEPBAJIbl, 3alHCHIBATh YUCIIOBBIE IMPOMEKYTKH Ha
anreObpanveckoM si3bIKe
4.2 OTmeyaTh B KOOPIMHATHOW TNIOCKOCTH TOUKH IO 33JJAHHBIM KOOpAMHATAM
4.3 CrpouTts rpaduku TUHEHHBIX QyHKIHA. CTpouTh rpaduk GQyHKINH Y = [X|
OmnwuceiBaTh ¢ MOMOUIbIO (PYHKIUH M3BECTHBIE 3aBUCUMOCTH MEXKIY BEIHMUYMHAMH:
4.4 CKOPOCTh, BPEMsI, PACCTOSIHHE, [IEHY, KOJHMYECTBO, CTOUMOCTD, TPOU3BOAUTEILHOCTS,
BpeMsi, 00bEM paboThI
4.5 Haxoauts 3HaueHue QyHKIMH 110 3HAYEHHUIO €€ apryMeHTa
[lonumarp rpaduyeckuii crmocod® TpPEACTaBICHUA M aHaIM3a HHPOPMAIUH,
4.6 W3BJIEKATh U MHTEPIPETUPOBATH MH(OPMAIUIO U3 TpadUKOB PEATbHBIX MPOLIECCOB U
3aBUCUMOCTEMN
8 KVIACC
Kon .
HpoBepsieMoro IIpoBepsiemble Hpe/IMETHBIE Pe3YJILTATHI 0CBOCHHS 0CHOBHOI
pesyIbTaTa o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
1 Yucna u BIYUCICHUS
Hcnonb3oBaTh HadajabHBIE MPEJCTABICHUS O MHOXKECTBE ACHCTBUTEIBHBIX UYUCEN
1.1 JUISL CPaBHEHUS, OKPYTJICHHUS M BBIUYMCIICHHH, M300pakaTh JI€HCTBUTENBHBIC YMCIIA
TOYKAMH Ha KOOPAMHATHON MPSAMOM
[TpumeHsTH MOHSATHE ApU(HMETHIECKOTO KBAIPATHOT'O KOPHS, HAXOJUTH KBaJIpaTHBIC
1.2 KOPHHU, HCIIONb3YsI MPU HEOOXOIUMOCTU KabKYJSTOP, BBHIIOIHATH MpeoOpa3zoBaHus
BBIpQ)XEHU, COepkKALMX KBAapaTHbIC KOPHU, UCIIOIb3Ys CBOWCTBA KOPHEH
13 Hcnonp3oBaTh 3amucu OOJIBIIUX U MAJIBIX YHCEI ¢ TOMOIIbIO AECITUYHBIX ApoOe 1
cTeneHer yucaa 10
2 AnreOpanvecKkre BRIPOKCHHS
21 HpHMGHH”{B TIOHSITUE CTETICHU C IIETBIM TIOKa3aTelIeM, BBITOTHITH MPeoOpa3oBaHus
BBIPKEHUH, COIEPIKALTNX CTEMCHH C IEJIBIM MTOKa3aTeleM
29 BbInonHATE TOXAECTBEHHbIE IpeoOpa3oBaHMs PAlMOHATIBHBIX BBIPAKEHUH Ha
OCHOBE MPABUJI ICHCTBUN HaJ MHOTOWICHAMH U alreOpandecKuMu Apo0sSMHU
2.3 PacknaapiBaTh KBaIpaTHBIN TPEXUWIEH Ha MHOKUTEIH
24 [IpumensTs mpeoOpa3oBaHUS BBIPAKECHUN As PCLICHUA PAsIMMHBIX 3aiad U3
MaTeMaTHKH, CMEXHBIX MPEIMETOB, U3 PEaTIbHON MPAKTUKU
3 YpaBHEHUS U HEPABEHCTBA
31 Pemate nuHEHHBIE, KBaJpaTHbIE YpaBHEHHMS U palOHAJIbHBIE YypaBHEHUS,

CBOJSILIIMECS] K HUM, CUCTEMBI JIBYX YPABHEHHI C ABYMS EPEMEHHBIMU




HpOBOI[I/ITB HpOCTCﬁU.IHG HUCCIICA0OBaHUA ypaBHeHI/Iﬁ n CHUCTEM ypaBHeHPIﬁ, B TOM

3.2 qrciae ¢ NMPUMEHEHHEM rpaduyeckux NpeAcTaBlIeHU (yCTaHABIUBATh, MUMEET JIU
ypaBHEHUE WM CUCTEMA YPABHEHUH pEIlIeHNUs], €CJI UMEET, TO CKOJIbKO, U IIPOYEe)
[lepexoauTh OT c10BECHON (OPMYIHMPOBKU 337a4M K €€ anreOpanveckoil MoJenu ¢
3.3 MIOMOIIbIO COCTABIICHUSI YPaBHEHMsSI WJIM CUCTEMbl ypaBHEHUH, HHTEPIIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3aJa4H MOJIyYEeHHBII pe3yapTar
[IpuMeHsTh CBOWMCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHMSI, OLICHKH, peIlaTh
3.4 TUHEIHBIC HEPABEHCTBA C OJHOM MEPEMEHHOM M UX CHCTEMBI, 1aBaTh IpaduyecKyro
WJUTIOCTPAIII0 MHOXKECTBA PEIIEHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB
4 DyHKIUU
[Tonnmath W WCMONB30BaTh (PYHKIHMOHAIbHBIE TOHSATHS W S3bIK (TEPMHUHBI,
4.1 CHUMBOJINYECKHE OOO3HAYEHUs), OMpPENENATh 3HAueHHEe (QYHKIUU [0 3HAUYCHUIO
apryMeHTa, olpeiessiTh CBoMCcTBa QYHKIUU 10 €€ rpaguky
CtpouTts TpaduKu dMeMEeHTapHBIX QYHKINUN BUA:
y=k/x
4.2 y
k/x
, Y =X,y =X% y = x|, oNMCHIBaTh CBOMCTBA YUCIOBON HYHKIIUHU 110 €€ rpaduKy
9 KJIACC
Kon o
1pOBepsIeMOro IIpoBepsiembie peMeTHbIE Pe3y IbTATHI 0CBOEH sl OCHOBHOI
o0pa3oBaTe/IbHOM NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJabTarTa
1 Yucna v BIYUCICHUS
11 CpaBHHBAaTh W YIOPSIOYMBATH PAIMOHAIBHBIE W HWpPpAIlMOHAIBHBIE
' qyucia
Bemonuate apudmMernyeckue AEHCTBUS C pallMOHAIbHBIMU YHUCIIaMH,
1.2 coyeTasl YCTHbIE M TMHCHMEHHBIC MPUEMBI, BBINOIHITh BBIYMCICHUS C
UPPaMOHATILHBIMHU YUCIIAMH
13 Haxoguth 3HaueHus cTemeHed ¢ LEIBIMH [IOKA3aTesaMi | KOpHeii,
BBIYHCIISTh 3HAUYCHHUS YMCIIOBBIX BBIPOKECHUH
14 OprFJI}ITI: JCHCTBUTETbHBIC YHCIIA, BBITOMHATD MPUKHIKY PE3yIbTata
BBIYHCJICHHH, OIICHKY YHCIIOBBIX BBIPKECHUHN
2 YpaBHEHHs 1 HEPABEHCTBA
21 Pemath nuHeliHbIe U KBapaTHbIE YPaBHEHUS, YPABHEHUS, CBOSIINECS K
HUM, IpocTeine 1poOHO-palliOHaIbHBIE YPaBHEHUS
Pemath cuctembl IBYX JTHHEHHBIX ypaBHEHUH C IBYMS IEPEMEHHBIMU U
2.2 CHCTEMBl JIByX YpaBHEHUH, B KOTOPBIX OJHO YpaBHEHUE HE SIBISETCS
JIMHEWHBIM
Pemate TekcToBBIE 3ajauu aNreOpanvyecKuM CrocoOOM C TOMOIIBIO
2.3 COCTaBJICHUSl YpaBHEHHUS WJIM CHCTEMbl JBYX YpaBHEHUH C JByMs
nepeMeHHbIMU
[IpoBoauTh mpocTeiiivie HcciAeOBaHUS YPAaBHEHUW U CHCTEM
24 yYpaBHEHUH, B TOM YHUCJIE C MPUMEHEHHEM rpadUuecKux MpeICTaBICHUIA

(HampuMmep, ycTaHaBIMBaTb, HMMEET JIM YypaBHEHUWE WIM CHCTEMA
YPaBHEHUH PELIEHUs, €CIU UMEET, TO CKOJIbKO)




2.5

Pemare nuHeliHbIe HEPaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, U300paXKaTh
peuieHrue HEPABEHCTB HAa YHMCIIOBOM MNPSMOMW, 3alMCBIBATH PELICHUE C
IIOMOLIBIO CUMBOJIOB

2.6

Pemrate cumcTeMBl JIHHEHHBIX HCPaBCHCTB, CUCTECMbl HCPABCHCTB,
BKIIIOYAOMIUE KBAaAPaTHOC HEPABCHCTBO, 1/1306pa>1<aTL PEIICHUE CUCTEMBI
HCPAaBCHCTB Ha YHCIOBOU HpHMOfI, 3allUCbIBATh PCHICHHUC C IMOMOULIBIO
CHMMBOJIOB

2.7

Hcnons3oBaTh HCPAaBCHCTBA IIPH PCIHICHUH PA3JIMYHLIX 3aaa4

DyHKIMHU

3.1

Pacno3naBath QyHKIMHM H3ydeHHBIX BUAOB. [loka3biBaTh cXxeMaTHUECKH
pacronoXeHne Ha KOOPAWHATHOW IUIOCKOCTH TpadukoB (YHKIUN BUAA:
y=kx, y=kx+b, y=k/x, y=ax’tbx+c, B 3aBHCHMOCTH OT 3HAUCHHIi
K03 (PHUIIMEHTOB, ONMCHIBATH CBOMCTBA (PYHKITUH

3.2

[loka3piBaTh  CXEMATHYECKM  PACIIONOKEHHME HAa  KOOPAUMHATHOU
IUIOCKOCTH TpadukoB ¢GyHKmmMA Buaa Y = VX, Y = [X| U ommcheBaTh
cBoOiicTBa (QYHKIMI

3.3

Ctpouth u u300pakaTh CXEMAaTHYECKH TIpadUKd KBaJPATHIHBIX
(GYHKIMH, ONUCHIBATH CBOWCTBA KBAJAPATUYHBIX QYHKIMHA 1O HX
rpadukam

3.4

PacnoznaBath KBajpaTHuHylO (yHKIUIO 10 (opMmyne, NPUBOIUTH
OpUMEpbl  KBaZpaTHMYHBIX (YHKIMHA W3 pPEATbHOM JKU3HH, (DU3HKH,
TEOMETPHH

Apudmernueckas 1 reoMeTpHUIECKas IPOrpecCuu

4.1

PacrioznaBaTh apu(pMETHUECKYI0 U T€OMETPUYECKYIO MPOrPECCHUU TMpHU
pa3HBIX coco0ax 3adaHus

4.2

BbIMONHATE BBIYMCICHHUS C HCHONBb30BaHHWEM (opMyn N-TO uieHa
apupMeTHYeCKO M T'€OMETPUYECKOW IMPOrpeccuil, CyMMbl IMEPBBIX n
YICHOB

4.3

N300pakath 4wieHBl MOCIEIOBATEIFHOCTH TOYKAMH Ha KOOPIWHATHOU
ILIOCKOCTH

4.4

Pemiate 3agaum, CBSA3aHHBIC C YHUCIOBBIMHM I10CTIEAO0BATEIBHOCTSIMU, B
TOM 4YHCI€ 3a7a4yd H3 pealbHOM JKM3HH (C  HCIOJIb30BAaHHEM
KaJIbKYJISATOPA, I (PPOBBIX TEXHOJIOT )




ITPOBEPAEMBIE JIEMEHTbI COAEP KAHUSA

7 KIIACC
Kona IIpoBepsieMblii 3J1eMEHT CO/IePKAHUS
1 Uucna u BBIYUCIECHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEeXo] OT OAHOM (opMBI 3amucu
11 npobeir k apyroil. IloHsiTHE palMOHATBPHOIO 4YHCIa, 3allcCh, CpPaBHEHUE,
YIOPS,A0YMBAHHUE PAI[IOHATBHBIX YUCEI
19 Apudmernueckue ACUCTBUS C pallMOHAIBHBIMUA 4YUCIaMH. Perienue 3amad u3
peasibHOM NMPAKTUKU HA YacTH, Ha IpoOH
13 CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJeM: ONpeJelieHue, Ipeodpa3oBaHue
BBIPXKCHHUI Ha OCHOBE OINpPEeICHUS, 3aMICh OOJIBIINX YHCET
14 [IpoueHTsl, 3anKCh MPOLEHTOB B BUIE JpoOU U IpoOH B BUJIE IIPOLICHTOB. Tpu
OCHOBHBIE 33/1a4H Ha MIPOIECHTHI, PEUICHHE 3a/1a4 U3 PEeaTbHON MPAKTUKH
15 [IpumMeHeHne TPU3HAKOB  JEIUMOCTH, Pa3j0KEHHE Ha  MHOXHTEIU
HaTypaJIbHbIX YUCEI
16 PeanbHble  3aBUCMMOCTM, B TOM  uucie MpsMas W oOparHas
MPONOPLIMOHAIBHOCTH
2 Anrebpandeckue BhIpaKEHUs
21 IIepemenHbIe, YMCIIOBOE 3HAYEHUE BBIPAXKEHUs C IepeMeHHOH. JlomycTtumsble
3HAYEHUS IePEMEHHBIX
29 [IpencraBnenre 3aBUCUMOCTH MEXKIYy BeIMYMHAMH B BUIAE (OPMYIIBL
Boruncnenus no ¢popmynam
2.3 [IpeobpazoBaHre OYKBEHHBIX BHIPAXKEHUH, TOXK/IECTBEHHO PAaBHbIE BHIPAKEHU S
2.4 CBoJCTBA CTENEHU C HATypaJbHBIM I1OKA3aTEIIEM
25 OpnHounensl 1 MHOrowieHsl. CreneHb MHorowjieHa. CloKeHUe, BbIUMTAHUE,
YMHOXKEHHE MHOTOUJICHOB
26 @opMyIibl COKPAIIEHHOI'0 YMHOXKEHHUSI: KBaJapaT CyMMbI M KBaJpaT Pa3HOCTH.
dopMyra pa3HOCTH KBaJpaToB. Pa3nokeHre MHOTOYJICHOB Ha MHOKUTEIIH
3 YpaBHeHUS
31 VYpaBHEeHUE, KOpEHb YPaBHEHUA, TNpaBuIa npeoOpa3oBaHusl ypaBHEHUS,
PAaBHOCWJILHOCTb YpaBHEHUM
3.2 JlunenHoe ypaBHEHUE c OJIHOU nepeMueHHoﬁ, YUCIO KOPHEW JIMHEHMHOIO
YpaBHEHUsI, PEIICHUE TUHEHHBIX YpaBHEHUHU
33 CocraBnenue ypaBIEeHHITI [0 YCIOBHUIO 3aJaud. PemieHue TEKCTOBBIX 3aJad C
MOMOIIBIO YPAaBHEHHI
3.4 JluneitHoe ypaBHEHHE C ABYMS MIEPEMEHHBIMH H €r0 rpaduk
Cucrema IByX JUHEHHBIX YpaBHEHHI ¢ ABYyMs MepeMEeHHbIMU. Pelienue cucreM
3.5 ypaBHEHUU CIOCOOOM MOJCTaHOBKH. [IpuMepbl pelneHus] TEeKCTOBBIX 3aaad C
MTOMOIIBIO CHCTEM YPaBHEHHI
4 Koopaunate! u rpaguku. @yHKIUU
4.1 KoopnHara TOYKH Ha IpsIMOM
42 LII/ICJ'I?BI;IG MPOMEXYTKH. PaccTosiHue mMexay ABYMsI TOUKaMH KOOPAMHATHOM
PSIMOI
43 [IpsimoyronbHast CHCTEMa KOOPIMHAT, OCH Ox u Oy. AGcmucca u opauHaTra
TOYKHM Ha KOOPJAMHATHOM MJIOCKOCTU
4.4 [Tpumepsl rpadukoB, 3amaHHBIX (opMynamMu. YrteHue rpadukoB peagbHBIX




3aBUCUMOCTEN

4.5 [Tonsitue dbyakumu. ['paduk Gynkmuu. CoiicTBa QyHKIUH
4.6 Jluneiinas ¢pynkuus, e€ rpaduk. ['paduk Gynkuu y = [
4.7 ['padmyeckoe penieHue JIMHEHHBIX YPaBHEHUH M CUCTEM JIMHEHHBIX YPaBHEHHH
8 KVIACC
Kon IIpoBepsieMblii 3J1eMEHT COAePKAHUSA
1 Uucna v BBIYUCICHUS
11 KBanparueiii kopeHb u3 uwucia. [loHsTne 00 wupparmoHAIBEHOM YHCIIE.
JlecsiTuunbie TPUOIMKEHUS UPPALIMOHATIBHBIX YHCEI
CpoiicTBa apu(MeTHUYECKUX KBAJApPATHBIX KOpPHEM M UX TNpPUMEHEHUE K
1.2 npeoOpa3oBaHUIO YMCIIOBBIX BBIPQKEHUH M BBIYUCICHHUSM. JleficTBUTENbHbIC
qucia
1.3 CreneHb c LIeNbIM MoKa3aTeneM U e€ cBoiicTBa. CtaHgapTHAsl 3alIMCh YUCIIA
2 AnreOpanvecKkre BEIPOKCHHS
2.1 KBazpatHblil TpéxusieH, pa3nokeHne KBapaTHOro TpEXWieHa Ha MHOXKHUTEIN
2.2 Anre0Opanueckas 1poob. OCHOBHOE CBOMCTBO aareOpandeckoi Apoou
2.3 CrnoxeHue, BBIMUTAaHUE, YMHOXKEHHUE, JICICHUE aareOpandecKux Apooei
24 PanvionanpHbIC BRIpaXEHUS U UX TIPeoOpa3oBaHue
3 YpaBHEHUS U HEPABEHCTBA
31 KBagparnoe ypaBHenue, GopMyiia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema
Buera
3.2 Penienne ypaBHEHUM, CBOJSAIIMXCS K TUHEHHBIM M KBAJIPATHBIM
3.3 [IpocTeiimue ApoOHO-paIMOHATFHBIC YPAaBHEHUS
I'padmyeckas uHTEeprpeTanysi ypaBHEHUN C JBYMSI MEPEMEHHBIMH U CHCTEM
3.4 JIMHEUWHBIX YPaBHEHMH C JBYMs IEpeMEHHBbIMU. IIpumeps! pemeHus cucrem
HEJIMHCWHBIX YPAaBHEHUH C IBYMsI IIEpEMEHHBIMU
3.5 PemreHne TeKCTOBBIX 3aa4 aareOpandecKuM CIocoooM
3.6 UncnoBble HEPAaBEHCTBA U MX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0/THOM IEpeMEHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeliHble HEpaBEHCTBA C OJIHON IEPEMEHHOM
3.10 Cucrembl THHEHHBIX HEPABEHCTB C OJIHOM NMepeMeHHON
4 DyHKIUHU
41 [Monsitre pyHkimu. O6IaCTh ONpEEIeHNUsS U MHOXKECTBO 3HAUCHUHN (yHKIIHH.
Crnioco0bl 3a1aHus GyHKITUH
4.2 I'paduk pynkuuu. YteHnue cBOMCTB PyHKIMHU 110 €€ TpaduKy
4.3 [Tpumeps! rpadukoB GyHKIHIA, OTPAKAIOIINX PEATbHBIE MPOIECCHI
44 OyYHKINUK, OMHCHIBAIOIIUME TMPSAMYI0 U OOpaTHy0 MPOMOPIHOHAIbHBIE
3aBUCHMOCTH, UX TpapuKu
4.5 Oynkuuu y =x? y = x?
4.6 OyHrIuu Y = [1X, Y = |x]
4.7 ['paduaeckoe perieHne ypaBHEHHN U CHCTEM ypaBHEHHI
9 KJIACC
Kona ‘ IIpoBepsieMblii 3J1eMEHT COAEPKAHUS




Yucna ¥ BEIYUCICHUS

Pammnonansabie urciia, HUppalydOHAJIbHBIC YHMCId, KOHCYHBIC U OeCKOHEUYHbIE

1.1
JIECATHYHBIE IPOOU
MHOXeCTBO JEMCTBUTEIbHBIX YHUCEI, JNEUCTBUTEIbHBIC UMCIA KaK OECKOHEUHBIE
19 JECSITHUHBIE IpoOu. B3auMHO OIHO3HAYHOE COOTBETCTBHE MEXIY MHOXKECTBOM
JNEHCTBUTENBHBIX YUCENl U KOOPAMHATHOM mpsiMod. CpaBHEHME [1€HCTBUTEIIBHBIX
qrcen
1.3 ApudmMerndeckre TSUCTBUS C ICHCTBUTEIHHBIMU YHUCIAMU
W3mepenus, npuOInKeHus, OIEHKU. Pa3Mepbl 0OBEKTOB OKPYXKAIOIIETO MHUPA,
14 JUINTEIBHOCTh TPOLECCOB B OKpyXkatomem wupe. I[lpubnmxénHoe 3HadeHue
BEJIMYUHBI, TOYHOCTh Mpubmmkenus. Oxpyrinenue uucen. [lpukuaka u oreHka
pEe3YNIbTAaTOB BBIUYUCICHUN
2 YpaBHEHHs U HEPABEHCTBA
2.1 YpaBHeHUsI ¢ OTHON TTIEPEMEHH O
2.2 JIuneintHoe ypaBHeHue. Pelienue ypaBHEHUH, CBOASIIMXCA K JIMHEHHBIM
2.3 KBagparHoe ypaBHenue. Penienre ypaBHEHUM, CBOASIIMXCS K KBaIpaTHBIM
24 BI/IKB&I{P&THOG ypaBHeHue. [Ipumepsl penieHus: ypaBHeHUN TpeThbel U 4eTBEPTOU
CTeneHer pa3aoKeHUeM Ha MHOKHUTENIN
2.5 Pemmenne qpoOHO-pallMOHATIBHBIX YpaBHEHUN
2.6 Cucrembl ypaBHEHUH
2.7 YpaBHEHHE ¢ IBYMSI IEPEMEHHBIMH H €T0 Tpaduk
2.8 Pemienue cucreM IByX JMHEMHBIX YPABHEHUU C IBYMsI IEPEMEHHBIMU
29 PemevHHe CUCTeM JBYX ypaBHEHHUH, OJHO M3 KOTOPBIX JMHEHOe, a Jpyroe —
BTOPOH CTENEHU
2.10 ['padmyeckast MHTEpIpETAIUS CUCTEMbI YPaBHEHUH C IBYMsI IEpEeMEHHBIMU
211 Pemenre TeKCTOBBIX 33124 alreOpandecKumM crocodom
212 UwnciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienre TMHENHBIX HEPABEHCTB C OJAHOW MePEMEHHOM
2.14 Pemienue cucteM JJUHEHHBIX HEPABEHCTB C OJIHOW MEPEMEHHON
2.15 KBanparHble HepaBeHCTBa
216 I'paduueckass wHTEepnperanuss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
MepeMEHHBIMH
3 OyHKIIUN
31 KBamparnunass ¢yskuus, e€ rpaduk u cBoicTBa. [lapabona, KOOpAMHATHI
BEPIINHBI MapadoJIbl, OCb CHMMETPHUU TTapadoIIbl
3.2 I'paduku pynkimit y=KX, y=kx+b u ux cpoiictBa
3.3 I'paduku Gyaxuuit y=K/X, y = x° u ux cBoiicTsa
3.4 I'paduku GyHKIMIA , 1 UX CBOMCTBA
4 UwclioBble MOCIE0BaTeIbHOCTH
41 Omnpenenenrne W CnocoObl 3aJaHUSl YHCIOBBIX TOCIEAOBATEIBHOCTEH. 3agaHue
MIOCJIEIOBATEIIEHOCTH PEKYPPEHTHOU (hopMysoi u hopmysioi N-ro uieHa
492 Apudmernueckas nporpeccus. Dopmynsl  N-ro  WwieHa apUPMETHIESCKON
MIPOrPECCHH, CYMMBI TIEPBBIX N YJICHOB
43 I'eomerpuyeckas mnporpeccusa. @Dopmynabl N-TO  WIEHa TeOMETPUYECKON

IIPOrPECCUM, CYMMBI IIEPBBIX N YJIEHOB




4.4

N300paxenne 4ieHOB apu(hMETHIECKONH U TeOMETPUIECKON MPOrpecCuil TOUKaAMH
Ha KOOPJAMHATHOM INIOCKOCTH. JINHENHBIA U 3KCITOHEHIIMAIbHBINA POCT

4.5

CnoxHbie IPOLCHTHI




ITPOBEPAEMBIE HA OI'S 10 MATEMATHUKE TPEBOBAHUSI K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJBHOM TPOIT'PAMMBI OCHOBHOI'O OBIIEIO

OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpedOBaAHMS

IIpoBepsiemble TPeOOBAHUSA K NMPeAMETHBIM pPe3yJIbTaTaM O0CBOEHMUS
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus HA
ocHoBe PI'OC

YMeHHue OnepupoBaTh MOHATUSAMHU: MHOXECTBO, ITOAMHOXECTBO, ONEPALMH Haj
MHOKECTBaMH; YMEHHUE ONEpUPOBATH MOHATUAMH: rpad, CBA3HBIM Tpad, nepeso,
IUKJI, TIPUMEHATh MX IMpPH PELICHWU 3aJad; YMEHHE HCIIONb30BaTh Tpaduueckoe
IIPEICTABICHUE MHO)KECTB JJISl ONMCAHMS PEalbHBIX IMPOLECCOB U SIBJICHUH, IPU
pELIeHNH 3aj1a4 U3 IPYTUX YUeOHbBIX IPEIMETOB

YMeHue omnepupoBaTh  MOHATUSAMHU:  ONPEACJIEHUE, AaKCUOMa, TEOopema,
JIOKa3aTeIbCTBO; YMEHHUE pacllO3HAaBaTh HCTUHHBIE M JIOKHBIE BBICKA3BIBAHMS,
MPUBOJUTh NPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHHS W OTPHULAHUS
BBICKA3bIBAaHUH

YMeHue omnepupoBaTh MOHATUSMHU: HATYpaJlbHOE YHMCIO, MPOCTOE M COCTaBHOE

YUCJO, JEIUMOCTh HATYPAJIBbHBIX YHUCEN, NPU3HAKU JEIUMOCTH, LEI0€ YHCIIO,
MOJIyJlb YHWCNA, OOBIKHOBEHHAasi IpoOb W JEeCATHYHAs ApoOb, CTaHAAPTHBIA BH]
Yycia, palUoOHAIBHOE YHWCIO, UPPAlMOHATBHOE YHUCIOo, apUPMETHYESCKHA
KBaJIpaTHbIII KOpPEHb, YMEHME BBINOJHSATH ACUCTBUS C YHCIaMH, CpPaBHUBATh U
YIOpSAI0YUBATh YKCIA, PEACTABIATh YACIA HA KOOPIMHATHON NMPAMOM, OKPYTJIATh
4Kciia; YMEHUE JeIaTh IPUKUIKY U OLIEHKY PE3YJIbTaTa BEIUMCIECHUN

YMeHue onepupoBaTh  IOHATHUSMHU: CTENEHb C LEJIbIM  IIOKa3aTeleM,
apu(METHYECKNI KBaJpaTHBIH KOPEHb, MHOTIOWIEH, anredpanyeckas IpoOb,
TOXECTBO; 3HAKOMCTBO C KOPHEM HATYpPaIbHOW CTEIEeHU OOJbIIe €IHHHIIEI,
YMEHHE BBINOJIHATH pacy€rel 1o ¢opMmyliaM, NMpeoOpa3oBaHMs LENBIX, JPOOHO-
palMOHATBHBIX BHIPAKCHUN U BBIPAXKEHUH C KOPHIMH, Pa3JIOKEHHE MHOTOWICHA Ha
MHOXXHTEIIM, B TOM YHCJIE C HMCIOJb30BaHWEM (POPMYNT Pa3HOCTU KBAJAPATOB H
KBaJIpaTa CyMMBI U pa3HOCTH

YMeHHue OnepupoBaTh MOHATHSAMHU: YUCIOBOE DPABEHCTBO, YPABHEHHE C OIHOU
IIEPEMEHHOM, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON; YMEHUE PEIaTh
JUHEWHBIE U KBaJpaTHBIE YpaBHEHUS, IPOOHO-PAIMOHAIBHBIE YPAaBHEHHS C OJHOM
IIEPEMEHHON, CUCTEMBI JABYX JMHEHHBIX YPAaBHEHMH, JIMHEMHBIE HEPABEHCTBA U MX
CHUCTEMBl, KBaJpaTHble M JApOOHO-pALlMOHAIbHBIC HEPAaBEHCTBA C  OJHOU
[IEPEMEHHOM, B TOM 4YHUCJIE IIPU pEUICHUU 3a7a4 U3 JAPYrMX IPEIMETOB U
IIPAaKTUYECKUX 3aJad; YMEHHE HCIONb30BaTh KOOPAWMHATHYKO MPIMYH U
KOOPJMHATHYIO TIOCKOCTb JUIsl M300pakeHUsI PEeLIeHUH ypaBHEHUH, HEPAaBEHCTB U
CUCTEM

YMeHue onepupoBath MOHATUAMU: QYHKIMS, rpaduk GyHKUMH, HYIH (YHKLHUH,
IPOMEXYTKA  3HAKOIOCTOSHCTBA, TPOMEXKYTKM  BO3pAcTaHus,  YObIBaHMS,
HanOoJbIlee W HaWMEHbIIee 3HAYCHUS (DYHKIUH; yMEHHE OINEepUpOBATh
HOHATHSAMH: TIpsIMas TPONOPIHMOHANBHOCTD, JIMHEHHAas (YHKIUS, KBaJpaTHYHAas
¢byHKuMs, oOpaTHas MPONOPIHMOHANIBHOCTD, apadona, runepoona; yMeHUue CTpOUTh
rpaduku GyHKIWH, UCIIOIB30BaTh IpadUKU ISl ONPENIEICHUSI CBOWCTB MPOIIECCOB
¥ 3aBHCHUMOCTEH, ISl PElIeHUs 3aa4d U3 JAPYTUX y4eOHBIX IPEIMETOB U peallbHOM
KHU3HHU; YMEHHUE BBIPAXKaTh (HOpMyIaMH 3aBUCUMOCTH MEXKAY BEIMYMHAMHI

YMeHue OnepupoOBaTb IMOHATUAMH: ITIOCICAOBATCIIBHOCTD, apI/I(bMeTI/I‘ICCKaﬂ u
I'COMCTPpHUYCCKas OPOrpeCCuu, YMCHUC HCIIO0Jb30BATh CBOMCTBA




MOCJIeI0BATENbHOCTEH, (POPMYIIBI CyMMBI U OOIIETro 4WieHa MpH pPElIeHUH 3a/ay, B
TOM YHCJIE 33J1a4 U3 APYTUX y4eOHBIX TPEIMETOB U PeaIbHOM KU3HH

YMeHue pemaTth 3a/1a4u pa3HbIX TUIIOB (B TOM YHCII€ Ha MPOLEHTHI, J0IH U YacTH,
JIBIDKEHUE, paboTy, 1IEHY TOBApOB U CTOMMOCTb IMOKYIIOK M YCIYyT, HAJIOTH, 3aJa4u
13 00JIaCTH yIpaBJICHUs JIMYHBIMU U CEMEUHBIMH (DMHAHCAMH); YMEHUE COCTABIISTh
BBIPDAKEHMS, YpaBHEHHUS, HEPABEHCTBA M CUCTEMbl IO YCIOBHUIO 3aJaud,
WCCJICJIOBATh MOJIYYEHHOE PEIICHUEe U OIEHUBATH TPABJIONOJO0HOCTh TOMYUYEHHBIX
pe3yJIbTaToB

YMeHue onepupoBarh HOHATHSMM: (Urypa, TOUYKA, OTPE3OK, MpsMas, JIyd,
JOMaHas,  YroJ, MHOTOYTOJIBHUK,  TPEYTOJIbHUK,  pPaBHOOEIPEHHBIH U
PaBHOCTOPOHHMI  TPEYTrOJIBHUKHM, TNPSAMOYIOJbHBIM  TPEYroJbHUK, MEIUaHa,
OucceKkTpuca U BbICOTa TPEYTOJIbHHUKA, YETHIPEXYTOJIbHUK, NIapajlieIorpaMM, pomo,
IpSMOYTOJIBHUK, KBaJpaT, Tpaneuus; OKpy>KHOCTb, KpyT, KacaTelbHas; 3HAKOMCTBO
C TPOCTPAHCTBEHHBIMM (PUIypamMM; YMEHHE pellaTh 3aJayd, B TOM YHUCIE U3
IIOBCETHEBHOM JKM3HU, HA HAXOXJACHUE T'€OMETPUUYECKUX BEIMYUH C IPUMEHEHUEM
M3YYEHHBIX CBOMCTB PUryp U GakToB

10

YMeHue onepupoBarh MOHITUSIMU: PAaBEHCTBO (UT'Yp, PABEHCTBO TPEYT OJIbHUKOB;
NapauIeIbHOCTE W NEPIEHIUKYJSAPHOCTb IPSMBIX, YIOld MEXIY MpsMBIMH,
NepHeHINKYISApP, HAaKIOHHAs, TPOoeKIUs, mogooue Guryp, moJo0HbIe TPEYT OIbHUKH,
CUMMETPHUSL OTHOCUTEIIBHO TOYKM M TNPSIMOW; YMEHHME DPACIO3HABaTh PAaBEHCTBO,
CUMMETPHUIO U 1oAodue Guryp, napajjieIbHOCTh U NePHEeHANKYIIPHOCTh MPSIMBIX B
OKPY>KaroIlleM MUPE

11

VYMeHne onepupoBaTh MOHATHAMU: JIMHA, PACCTOSHUE, Yroi (BeIWYMHA Yria,

CHHYC U KOCHHYC yIja TPEyroJIbHUKa), IUIONIAJb; YMEHHE OLEHHMBATh pPa3Mephl
NPEIMETOB U OOBEKTOB B OKPYKAIOUIEM MHUPE; YMEHHE HPUMEHSTH (HOPMYJIbI
nepuMeTpa U IO MHOTOYTOJIbHUKOB, JUTMHBI OKPY>KHOCTH U IUIOLIAIH Kpyra,
o0beMa MpPSMOYroJAbHOIO MapajliesIeNuNesia; YMEHHE MPUMEHATh NPU3HAKU
pPaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TpPEYTOJbHUKA, TEOPEMY
[Tucaropa, TpPUTOHOMETPUYECKHE COOTHOLIEHUS ISl  BBIYMCICHHUS  JUIMH,
paccTOsiHUM, IUIoaaeH

12

YMenne u3o0pakarh IJIOCKHE (GUTYPhI U WX KOMOWHAIIUH, MPOCTPAHCTBEHHBIC
(GUTypBI OT PYKH, C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JICKTPOHHBIX CPEIICTB
10 TCKCTOBOMY WJIKM CUMBOJIbBHOMY OIIMCAHHIO

13

YMenue onepupoBaTh IOHATUSAMHU: TPAMOYrOJbHas CHUCTEMa KOOpJUHAT;
KOOPAMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpa Ha YUCIIO,
CKaJSIpHOE TPOU3BEACHHE BEKTOPOB; YMEHHE HCIOJIb30BaThb BEKTOPHl U
KOOPAMHATHI AJsl TPEACTABIICHUS NAHHBIX WU PEHICHHS 3agady, B TOM YHCIE U3
JPYTUX YYEOHBIX ITPEIMETOB U PEAJIbHOM JKU3HU

14

YMeHne onepupoBaTh MOHSATHSIMH: CTOJIOMKOBBIE M KpPYTOBbIE JHArpaMMBI,
TaOMUIBl, cpeaHee apu(MeTHYecKoe, MeauaHa, HauOoJbllee W HauMEHbIIEe
3HAYEeHMs, pa3Max 4YHUCIOBOro Habopa; yMeHHE HW3BIEeKaTh, UHTEPIPETUPOBATH U
npeodpazoBbIBaTh MHGOPMAIIUIO, IPEICTABICHHYIO B Ta0NMIlaX M HAa JUarpammax,
OTPAXAIOIYI0 CBOMCTBA M XApPAKTEPUCTUKU PEATbHBIX IPOLIECCOB M SIBJICHUI;
YMEHHUE Paclo3HaBaTh N3MEHYHMBBIC BEJIMUYUHBI B OKPYKAIOIIEM MHUPE

15

YMeHue onepupoBarh MOHATUSAMH: CIIy4alHbIM ONBIT (Cy4alHbIM SKCIIEPUMEHT),
AJIEMEHTApPHOE COOBITHE (DJIEMEHTAPHBIN HMCXOJ) CIIY9alHOTO ONbITa, CIy4aiHOe
COOBITHE, BEpPOSTHOCTH COOBITHS; YMEHHE HAaXOAMTh BEPOSATHOCTH CIy4YalHbIX
COOBITHI B ONBITaX C PAaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMH COOBITHUSIMH; yMEHUE
pemaTh 3aJayd  METOJOM OpraHM30BaHHOrO mepedopa M € HCIOJIb30BAHHEM




npaBujia YMHOXCHHUA; YMCHUC OLCHUBATH BCPOATHOCTU PCAJIBHBIX COOBITHH W
SIBJIGHI/II;'I, MMOHUMATh POJIb MPAKTHUYCCKU JOCTOBCPHLIX U MaJIOBEPOATHBIX COOBITHII B
OKpYyXarmeM MUPE U B )KHU3HHU; 3HAKOMCTBO C IIOHATHEM HE3aBUCHUMBIX CO6I>ITI/II71;
3HAKOMCTBO C 3aKOHOM OOIBIINX YHCET U €0 POJIBIO B MACCOBBIX SIBJICHUAX

16

YMeHue BbIOMpATh MTOAXOMSIIMA HW3YyYCHHBIM METOH JUIS PEIICHHS 3aadH,
MPUBOJUTH IPUMEPBl MATEMAaTHUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE U KU3HH,
pacro3HaBaTh MPOSIBJICHHUE 3aKOHOB MAaTEMAaTHKH B MCKYCCTBE, OIHUCHIBATh
OTJICJIbHBIE BBIJAIOIIUECS PE3YJIbTAThl, IOJYYCHHBIE B XOJE Pa3BUTHUS MaTEMATHKU
KaK HayKd, NPHUBOJIUTH NPHUMEPbl MAaTEMAaTUYECKUX OTKPBITUM M UX aBTOPOB B
OTEYECTBEHHOM M BCEMUPHON UCTOPUH




INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IPOBEPAEMbBIX HA OI'D I1O

MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 UYucna v BBIYUCIICHUS
1.1 HatypanbHble u 1ieabie urcia. [Ipu3Haky 1eTUMOCTH IEIbIX Yuces
1.2 OOBIKHOBEHHBIC U IECATUYHBIC APOOU, IPOIICHTHI, 0ECKOHEYHBIE MEPUOIUICCKUE IPOOH
1.3 Pannonanehbie yncna. Apudmerndeckue onepainuy ¢ paluoOHaIbHBIMUA YUCIIAMU
1.4 JleiicTBuTenpHbIe yrcia. ApudpMeTHUECKHEe ONepallii ¢ IeHCTBUTENbHBIMU YHCIAMU
15 Hpn6nn>1<'e‘uHHHe BBIUUCIICHHSI, TPaBWJIa OKPYIJICHUS, NPUKUAKA W OIEHKa pe3yibTaTra
BBIYHMCIICHUI
2 AnreOpandecKie BhIPOKCHHUS
2.1 BbykBeHHbIe BbIpaxeHus (BBIPAKEHUS C IEPEMEHHBIMH )
29 Crenenp c¢ uenbiM mokazateneM. CTeneHb € palMOHaJIbHBIM MOKa3zareneMm. CBoiicTBa
CTETICHH
2.3 MHorowieHsl
24 AnrebOpandeckast 1poOb
o5 ApI/I(bMeTI/IzIGCKI/Iﬁ KOpEHb HAaTypaJbHOU cTeneHu. J{efcTBus ¢ apuPMEeTUYECKUMU KOPHIMU
HaTypaJIbHOM cTeneHu
3 YpaBHEHHS ¥ HEPaBEHCTBA
3.1 Lenbie u 1poOHO-palliOHAIbHBIC YpaBHEHHUsI. CUCTEMbI U COBOKYITHOCTH YPaBHEHUMN
3.2 [enple 1 1poOHO-palOHaIbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Permrenne TekCTOBBIX 3a1a4
4 YncnoBbIe MOCIIEI0BATEIHOCTH
4.1 [TocnemoBaTeIbHOCTH, CLIOCOOKI 3aJaHUS ITOCICA0BATEILHOCTEH
4.2 Apudmernueckas u reomeTpudeckasi nporpeccun. @opmyna ClI0KHBIX TPOLIEHTOB
5 DyHKIUHU
OyHknus, crnocoObl 3amanus ¢yHkuuu. [padux ¢yHkumu. OO6macTe ompeneneHus u
5q | MHOKECTBO 3HaueHnit GyHkumu. Hymun ¢yHknun. IIpoMexyTKH 3HAKOMOCTOSHCTBA.
[TpoMexyTkn MOHOTOHHOCTH (QYHKIIMU. MakcuMyMbl U MUHUMYMBI (yHKIIMU. Hanbonbiee
Y HaMMEHbIIee 3HaueHne (YHKIMU Ha TPOMEKYTKE
6 KoopanHathl Ha psIMOM U TUIOCKOCTH
6.1 KoopauuatHas mpsimasi
6.2 JlexkapTOoBbI KOOPAMHATHI Ha MJIOCKOCTU
7 I'eomerpus
7.1 I'eomeTpuyeckue GUTYpHI U UX CBOMCTBA
7.2 TpeyroapHUK
7.3 MHOroyrojabHUKU
7.4 OKpYKHOCTb U KpyT
7.5 W3mepenne reoMeTpuuecKiX BeTHUrH
7.6 BekTopbl Ha MIIOCKOCTH
8 BeposSTHOCTh M CTaTUCTHKA
8.1 OnucarenpHas CTaATUCTUKA
8.2 BepostHOCTh




8.3 Kombunaropuka
8.4 MHuoxecTBa
8.5 I'padbr




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYAIIIUXCSA

1) Maremaruka. AnreGpa: 7-if kimacc: 6a30BbIii ypoBeHb: yueOHHUK; 15-e u3naHue, nepepaboTaHHOE
Makaperue 0. H.,, Munmoxk H. I'., HemxoB K. WU. u ap.; mox penakmueit TemsikoBckoro C. A.
AxumonepHoe obuiectBo «M3narensctBo «lIpocBenieHue»

2) Marematuka. Anre6pa: 8-if kmacc: 6a3oBbIi ypoBeHb: yueOHHUK; 16-e u3naHue, nepepaboTaHHOE
Makapeiue 10. H., Munmioxk H. I'., HemkoB K. W. u np.; nmoxg pemakumenn TemsikoBckoro C. A.
AxuunonepHoe obmiectBo «M3natennbctBo «IIpocBemnienney

3) Maremaruka. Anrebpa: 9-# kmacc: 6a30BbIif ypoBeHb: yueOHHUK; 15-¢ u3naHue, nepepaboTaHHOE
Makaperue 0. H., Munmox H. I'., HemkoB K. WU. u nap.; mox penakmueit TensikoBckoro C. A.
AxmmonepHoe obmiectBo «M3narensctBo «lIpocBenieHne»

METOIUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1)  Jlunaxtudeckue MaTepuaisl 1o anredpe ans 7 knacca/3sasuy JLU., Kysuenosa JI.B., CyBoposa
C.b., -M., IIpocBemnienue, 2015r

2) CamocTosTenbHBIE M KOHTPOIbHBIE paboTHl MO MaTemaTuke s 7 kiacca/ Epmopa A. II.,
I'omo6opoasko B.B., -M., Unekca, 2015r.

3) Hunaktnueckue matepuanbl. Anredpa 8 kimace, B.U. Xoxos, I0.H. Maxkapsraes, H.I'. MunioK,
M., IIpocsemenue, 2018r.

4)  Temaruueckue Tecthl. Anrebpa . 8 knacc. FO.I1. JIyauuuun, B.JI. Kponrays, M., IIpocsemenue,
2016r.

5) Maremaruka 9 xnacc.OI'D, TunoBble BapuaHThl 3K3aMEHAIMOHHBIX 33JaHUN nox penakuuen M.
B. flmenko.

A ®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
1)  https://edsoo.ru - Buémoreka [IOK
2)  https:/fuchi.ru - yau.py
3)  https://education.yandex.ru/ - Sunexc. YueOHuk
4)  https://resh.edu.ru/ - PDIII
5)  https://resh.edu.ru/ — PRI
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