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MNOACHUTEJIBbHAS 3AIINCKA

Pabouas nporpamma no yueOHOMY HpeaMeTy «Anredpa» paszen npeamera
MaTeMaTHKa pa3paboTaHa B COOTBETCTBUHU C TPEOOBAHUSIMMU:

- mpukaza MunucrepctBa npocsemenus PO or 31.05.2021 Ne 287 «O6
YTBEPKACHUU (PENECPAIBHOTO TOCYAapCTBEHHOTO OO0pa30BaTEIbHOIO CTaHJApTa
OCHOBHOT'0 00111er0 00pa3oBaHUs»;

- mpukaza MunuctepctBa npocsemienuss PO ot 16.11.2022r. Ne 993 « O6
yTBEpXKACHUH (enepanbHoil 00pa30oBaTeIbHOM MpPOrpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHUs;

- npuka3za MunucrepctBa npocsemenuss PO Ne 1025 ot 24.11.2022 «O6
yrBepxkaeHn @AOIT OO0 s odygaromuxcst ¢ OB3y.

OO0mas xapakTepucTuka yueOHoro npeamera «MaremaTuka»

[Iporpamma yuyeOHOro npeamera «Maremarnka» pa3padOTaHa Ha OCHOBE
denepabHOTO TOCYJAPCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa OCHOBHOTO
o0miero o00pa3oBaHHs C YYETOM UM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPEIbSIBISEMBIX K MAaT€MaTUYeCKOMY OOpa30BaHUIO, U TPAAMLMNA POCCUHCKOTO
o0Opa3oBaHMsI, KOTOpblE 00ECIEUNBAIOT OBJIAJCHUE KIIOYEBBIMU KOMIIETCHLIUSMH,
COCTaBJISIIOLIMMH OCHOBY Ul HEIMPEPHIBHOTO 00pa30BaHUS U CaMOpa3BUTHUS, a
TaKk)K€ IeJIOCTHOCTh OOIIEKYJIbTYPHOIO, JIMYHOCTHOTO M IO3HABaTEIbHOIO
pasButusa obyvaromuxcs. B mporpamme yuTeHsl ujen u nosnoxenus Konuenuuu
pa3BUTHS MaTemMaTHdeckoro ooOpasoBanusi B Poccuiickoit denepanuu. B smnoxy
uuppoBoil TpaHchopmali Bcex chep YeTI0BEeUECKON NeATEIbHOCTH HEBO3MOKHO
CTaTh OO0pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 0a30BOM MaTeMaTH4eCKOMH
MOJITOTOBKU. YK€ B IIKOJE MaTeMaThKa CIY)KUT OIMOPHBIM MPEIMETOM MJis
U3YYEHUS! CMEXKHBIX TUCUUIUIMH, a MOCIE IIKOJbl PeallbHOM HEOOXOAMMOCTHIO
CTAaHOBHUTCSl HENPEPBIBHOE O0pa3oBaHUE, YTO TpPeOyeT MOJHOIEHHOW 0a30BOi
o0mieo0pa3oBareabHON MMOATOTOBKM, B TOM 4YHCIE€ W MaTeMaTH4YeCKOH. ITo
OOyCIIOBJIGHO TE€M, YTO B HallM JHU PacTeT YUCIO MpodeccHil, CBSI3aHHBIX C
HENOCPE/ICTBEHHbIM TNPUMEHEHHEM MaTeMaTHKU: U B cepe SKOHOMUKU, U B
Ou3Hece, U B TEXHOJOTMUYECKMX OOJACTSIX, M JaXe B TyYMaHUTapHBIX cdepax.
Takum o0pa3oM, Kpyr oOydaromuxcs, /Ui KOTOPBIX MaTeMaTHKa MOXET CTaTh
3HaYUMBIM [IPEIMETOM, PACILIUPSIETCS.

[IpakThyeckast TMOJIE3HOCTh MaTeMAaTUKH OOYCIIOBJI€Ha TEM, 4YTO €€
OpeIMeTOM  SABISAIOTCA  (DyHAAMEHTaldbHBIE  CTPYKTYpPHl ~ HaIlero  MHpa:
IIPOCTPAHCTBEHHBIE (OPMBI W KOJUYECTBEHHBIC OTHOIICHHS OT MPOCTEHIIHX,
YCBAaMBAEMBIX B HEMOCPEACTBEHHOM  OIbITE, JO JOCTAaTOYHO CJOXHBIX,
HEOOXOJUMBIX ISl Pa3BUTHs HAyYHBIX W TPUKIAAHBIX HAeH. be3 KOHKpeTHBIX
MaTeMaTHYECKUX 3HAHWA 3aTpyJHEHO TOHWMaHWE TPUHIUIIOB YCTPOWCTBA U
UCTIONb30BAaHUSI  COBPEMEHHOW TEXHUKH, BOCIPHUATHE W  HHTEPHpETaIus
pa3HOOOpa3HOW COIMANTBHONW, HKOHOMHYECKOW, TMOJUTHYECKOW WH(pOpMaInu,
Manod(p(eKTUBHA TOBCEJAHEBHAs  MpakTHUYecKass JesATeNbHOCTh. Kaxmomy
YeJIOBEKY B CBOEW JKM3HU TPUXOIUTCS BBINOIHITh PAacYeTbl W COCTABIATH
ITOPUTMBI, HAaXOOUTh U MPUMEHITb (OPMYJIbI, BIAIETh MPAKTUYECKUMHU
npUeMaMHd T€OMETPUYECKHX H3MEPEHUN W TMOCTPOCHHM, YuTaTh HHGOpPMAIHIO,



MPEACTABIICHHYI0O B BHJE TaOJWil, AuUarpaMM U TpaduKoB, XUTh B YCIOBUAX
HEONPEICJICHHOCTH U TIOHUMATh BEPOSITHOCTHBIN XapaKTep ClIydyalHbIX COOBITUH.

OnHOBpeMEHHO C pacuiMpeHreM cdep NpUMEHEHUS MaTeMaTHUKd B
COBPEMEHHOM 00I1IecTBe Bce 0o0Jiee BaXKHBIM CTAaHOBUTCS MATEMAaTHUYECKUN CTHIIb
MBIIUJICHUS, TPOSBISIONIMNACA B ONpENENCHHbIX YMCTBEHHBIX HaBblkax. B
npoliecce M3y4YeHUs MaTeMaTHUKA B apCceHall MPUEMOB U METOJOB MbIIUICHHUS
YeJloBeKa €CTECTBEHHBIM O0pa3oM BKJIIOYAIOTCS HWHAYKIUA W JeAyKIus,
o0oOIIeHre U  KOHKpeTH3alusl, aHalu3 W CHHTe3, Kilaccupukamus W
cuctemaTusanmsi, abcTtparmpoBanue W aHajgorus. OOBEKTHI MaTEMaTHYCCKUX
YMO3aKIIOUCHHU, TIpaBUjia WX KOHCTPYHUPOBAHMS PACKPHIBAIOT MEXAaHHU3M
JIOTUYECKUX TOCTPOCHHM, CIOCOOCTBYIOT BEIPAOOTKE yMEHHS (HOPMYITHPOBATH,
00OCHOBBIBaTh M JIOKa3bIBaTh CYXKACHHS, TEM CaMbIM DPa3BUBAIOT JIOTHYECKOE
MBIIUIeHWe. Bemymias ponbk NpUHAIICKHT MaTeMaTHKe W B (POpMHUpOBAHUU
QITOPUTMUYECKOW KOMITOHEHTHI MBIIUJICHUS U BOCIUTAHUU YMEHUUN JIeWCTBOBATH
M0 3a/JIaHHBIM AJITOPUTMAaM, COBEPIICHCTBOBATh W3BECTHBIE W KOHCTPYHUPOBATh
HOBBIe. B mporiecce pemeHusi 3ajady — OCHOBOM Y4YeOHOM JesTEIBbHOCTH Ha
ypOKax MaTeMaTHKU — Pa3BUBAIOTCS TaKKe TBOpUECKas W MPHUKJIAJHAs CTOPOHBI
MBIIILJICHUS.

OOyueHue MaTeMaTHKe JaeT BO3MOXXHOCTh pPa3BUBATh y OOyUYaIOIIMXCS
TOYHYIO, PallMOHAIBHYIO U MH(OPMATUBHYIO pedyb, yMEHHE OTOMpaTh Hauboliee
MTOIXOJISIIIINAE S3BIKOBBIE, CHMBOJIMYCCKHE, TpadUUECKUe CPEICTBA IS BhIPAKCHUS
CY)KIEHUI W HATJIATHOTO UX MPEICTaBICHUS.

HeoOXxoauMbIM ~ KOMITOHEHTOM  OOIIEH  KyJbTypel B COBPEMEHHOM
TOJIKOBAaHWUU  SIBJISETCS  OOIIee  3HAKOMCTBO C  METOJAaMH  TO3HAHUSA
JEHCTBUTEITLHOCTH, TIPEJICTABICHUE O TMPEAMETe W METOoJaX MaTeMaTHKH, WX
OTIMYMN OT METOJOB JIPYTUX €CTECTBEHHBIX M TYMaHHTApHBIX HayK, 00
OCOOEHHOCTSIX MPUMEHEHUSI MaTeMaTHKU JJI PEIICHUS HAYYHBIX U TPUKIATHBIX
3amay. TakuMm 00pa3oM, MaTeMaTHYEeCKOe OOpa30oBaHME BHOCUT CBOM BKJIaa B
dbopmupoBaHue 001IeH KyIbTYphI YEJIOBEKA.

N3yuenne MaTeMaTWKH TakXKe CIOCOOCTBYET ICTETHMUECKOMY BOCIUTAHUIO
4eJIoBeKa, MOHUMAHHUIO KPAacOThl M M3SIIECTBA MAaTEMAaTUYECKUX PaCCYKICHUH,
BOCITPHUATHIO TEOMETPUIECKUX (OPM, YCBOCHHUIO UJIEH CUMMETPHH.

Koppeknnonno-pa3BuBarommi MOTEHIAAT y4e0HOTO npeaMeTa
«MaTemMaTHKa» COCTOMT B O0OECIEYCHHH BO3MOXKHOCTEH ISl TPEOAOICHHS
CIICIYIONTUX CIICIU(PUICCKUX TPYAHOCTEH CIICTIBIX 00YJarOIIHXCS:

. (parMeHTapHOCTh WJM HMCKaKEHHOCTh TMPEJACTABICHUN O
peanbHBIX 00BEKTaX U MPOLeccax;

. OTCYTCTBHUE HEOOXOAMUMBIX CBEJEHUN 00 OKPYKAIOIIEM MUPE;

. OTCYTCTBHE  COLMAJIBHOIO  ONbITA M, Kak CJEICTBHUE,

HEBO3MOXKHOCTh YCHEIIHOTO (OPMUPOBAHUS psiAa TOHATHH, peIIeHUs
CIOKETHBIX U IIPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4;

. TPYAHOCTH  BOCHpUATUA Tpaduueckod HHPOpPMAIMH U
BBIMIOJHEHUSI JTIOOBIX Tpaduyeckux paboT, OrpaHMYEHHbIE BO3MOXKHOCTU
IIOCTPOCHU;



. 3aMeJICHHBI TeMmn paboThl BOOOIIE W HHU3Kas CKOPOCTh
BBITIOJTHEHHSI MIMCbMEHHBIX pa0OT B YaCTHOCTH,
. HU3Kasi TEXHUKA YTCHUSI.
[IpeononeHne ykazaHHBIX TPYAHOCTEH TOJDKHO OCYIIECTBIISITHCS HAa KAXKIOM
ypOKE YyUYHTEIeM B TPOIECCEe CIeNUaibHO OpPraHW30BAaHHOW KOPPEKIIMOHHOU
paboThI.

Henn n3yvyenus yueOHoro npeamera «MaremaTuka»

[IpuoputeTHbIME LIETSIMU O0yUYEHUSI MaTeMaTUKe B 5—9 Kiaccax sBISIIOTCS:

° dbopMUpOBaHHE IEHTPAIBHBIX MaTEeMAaTUYECKUX MOHATUN (YHUCIIO,
BEJIMYMHA, TeOMEeTpHueckas (¢urypa, NEpeMeHHas, BEPOSTHOCTh, (DyHKIINA),
00€eCIEeYnBaAOIINX MPEEMCTBEHHOCTh W MEPCIEKTUBHOCTh MAaTeMaTHYECKOrO
o0Opa3oBaHus 00yYaIOLIUXCS;

° NOJIBEICHUE OOyYarolUXCcsi Ha JOCTYHMHOM JJii HHUX YpPOBHE K
OCO3HAHMIO B3aMMOCBS3M MAaTE€MaTUKUM M OKPY’KAIOIIEro Mupa, HOHHMAHHE
MaTeMaTHKU KaK 4acTH OOIIEH KyJIbTyphl YEJIIOBEUECTBA,

° pa3BUTHE  HHTEUIEKTyaJIbHBIX M  TBOPYECKUX  CIIOCOOHOCTEU
oOyJaroluxcs, I03HABAaTEIbHON AaKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHUH,
KPUTUYHOCTH MBILIUICHHSI, HHTEPECA K U3YUYEHUIO MATEMATHKU;

° ¢dopMupoBaHre (YHKIIMOHAIBHOW MaTeMaTUYECKOM TI'PaMOTHOCTH:
YMEHUSI PAclo3HaBaTh NPOSBICHHUS MaTeMaTHYECKUX IMOHATHI, OOBEKTOB H
3aKOHOMEPHOCTEN B peaibHBIX >KMU3HEHHBIX CUTYALMSIX W MPU U3YUEHUU JIPYTUX
y4e€OHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEH,
(bopMyIMpOBaTh UX HA SI3bIKE MATEMATUKU M CO3/1aBaTh MaTEMAaTUYECKUE MOJIEIH,
IPUMEHATh OCBOCHHBIM MaTeMaTHYECKUMH amnmapar JUisl PEIIeHHUs] MPaKTHKO-
OPUMEHTUPOBAHHBIX 3a/a4, WHTEPIOPETHPOBATh M OLICHUBATh I[OJTYYEHHBIE
PE3YJIBTATHI.

Koppekunonnsie 3agauu:

. Pa3ButHe ocCsA3aTENBHOTO, OCS3aTEIbHO-3PUTEIBHOTO (y CJEMBIX C
OCTaTOYHBIM 3PEHUEM) U CIIyXOBOI'O BOCHPHSITHSI.

. Pa3BuTHe Nporu3BOILHOTO BHUMAHUS.

. Pa3ButHe 1 KOppeKLUs HaMSTH.

. Pa3zputrie W KOPpPEKUHUsS JIOTUYECKOTO MBIIUIEHUS, OCHOBHBIX
MBICTTUTEIBHBIX OTEepaIluid.

. [IpeonosieHre THEPTHOCTH TICUXUYECKUX MTPOIIECCOB.

. Pa3zButue nuanornyeckor 1 MOHOJIOTUYECKON PEYH.

. [Ipeononenuie BepOamu3ma.

. @opMHUpPOBaHUE HABBIKOB OCS3aTEIBHOTO, OCSI3aTEIbHO-3PUTEIBHOTO
(y cienbIX ¢ OCTaTOYHBIM 3PEHUEM) U CIIyXOBOTO aHAJIM3A.

. OOyueHnue TpaBWJIaM 3alUCH  MaTeMaTH4eckux  Gopmyn
CHEIMaTBHBIX 3HAKOB pebeHO-ToueyHOM cucteMbl JI. bpaiimns.

. OOyuenue npuemaM mnpeoOpa3oBaHUs MATEMATUYECKUX BbIpaKEHUMN
Ha OpailIeBCKON MEXaHUYECKOW MeYaTHOW MalllMHKE.

. Pa3BuTHE HaBBIKOB OCS3aTEIBLHOTO OOCIICIOBAHUS ¥ BOCHPHUSITHS

penbeHBIX N300paXKeHH, TEOMETPUUECKUX YePTEKeH, rpa@uKoB QYHKIIHHM U Ap.



. DopMHUPOBAHUE YMEHUS BBIMOJIHATH T€OMETPUUECKUE MTOCTPOCHUSI U
YepTekKHU, CTPOUTh Tpaduku QYHKIMI HA KOOPAWHATHOMN IMJIOCKOCTH C MOMOIIBIO
CHEIUATbHBIX YEPTEHKHBIX HHCTPYMEHTOB.

. CoBepIICHCTBOBAHUE CHEIHANbHBIX MPUEMOB OOCIEAOBaHUS MU
N300paKEHUS U3y4aeMbIX O0OBEKTOB.

. dopMupoBaHuE, YTOYHEHHE WJIM KOPPEKUUS MPEICTAaBICHUN O
MpeIMEeTax U Mpoleccax OKpyk arolen JeHCTBUTETLHOCTH.

. @opMUpOBaHME U COBEPIICHCTBOBAHWME YMEHUS paClO3HaBaTh
CXOJIHbIE TIPEAMEThI, HAXOJIUTh CXOJHBIE U OTJIUYUTEIbHbIC TPU3HAKU MPEIMETOB
U SIBJIEHUH, UCTIOJIb3Ys COXPAaHHBIE aHAIU3ATOPHI.

. dopMHUpOBaHUE U COBEPIICHCTBOBAHUE YMECHUS HAXOJUTh MPUINHHO-
CJIIEICTBEHHBIE CBA3H, BBIIEIIATE IIaBHOE, 0000IATh, 1E€JIaTh BEIBOIBL.

. CoBepIIeHCTBOBaHHE HABBIKOB BepOaIbHON KOMMYHHUKAIIHH.

. CoBepIIICHCTBOBAaHUE YMCHHUS IPUMCHATH HEBEPOAJIbHBIC CIIOCOOBI
OOILIEHUSL.

. Pa3BuTHe U KOPPEKIUSA MEIKOH MOTOPHKH.

. CoBepIlIeHCTBOBAHUE YMCHUS OPHUCHTHUPOBATHCS B
MHUKPOIIPOCTPAHCTBE.

. dopMUpOBaHUE PAIMOHAIBHOIO TIOJX0JIa K PEHICHUIO YYCOHBIX,

OBITOBBIX M TPO(EeCCHOHANBHBIX 3a/lay, Pa3BUTUE AHATUTHUKO-TIPOTHOCTHUYECKHUX
YMEHHU U HABBIKOB.

AnreOpa sBIS€TCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOW HIKOJBI: OHA
o0OecreynBaeT M3y4eHue APYTUX AMCIUIUIMH, KaK €CTECTBEHHO-HAy4YHOIO, TaK U
IYMaHUTAPHOTO LMKJIOB, €€ OCBOECHHWE HEOOXOIMMO Uil  MPOAOJKEHUS
oOpa3oBaHus M B TMOBCEIHEBHOM XW3HU. Pa3zBurHe y 0O0yd4arolmuxcsi Hay4HbIX
MPEACTABICHUN O MPOUCXOXKACHUM U CYIIHOCTU anreOpanyeckux aOCTpakLMid,
croco0e OTpaKeHUsSI MaTEMATUYECKON HAyKOH SBJICHHUM U MPOIIECCOB B MPUPOJIC U
OOIIIECTBE, POJIM MATEeMaTHYECKOTO MOJICTUPOBAHMS B HAYYHOM TMO3HAHWUU U B
IPAKTHKE CHOCOOCTBYET (POPMUPOBAHMIO HAYYHOIO MHUPOBO33PEHHUS U KayecTB
MBIIIICHUS, HEOOXOUMBIX ISl aJalTallid B COBPEMEHHOM IH(PPOBOM OOIIECTBE.
N3yyenue anreOphl €CTECTBEHHBIM 00pa3oM OO0ECreYMBaeT pa3BUTHE YMEHUS
HaOJIOMaTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUYHOCTHU
MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBUS U
BBIBO/IBI, POPMYIIUPOBAThH yTBEpkAeHUS. OCBOCHUE Kypca anreopsl o0ecrneynBaeT
Pa3BUTHE JIOTHUECKOTO MBILIUICHHS 00yUYalOIIMXCA: OHU UCTIOJIb3YIOT 1€ IyKTUBHbBIC
Y WHIYKTUBHBIE PACCYXKIEHUs, 0000IIeHNEe U KOHKPETU3AIMI0, a0CTparupoBaHue
u aHamoruto. OOydeHue anrebpe MpearnosaracT 3HAYUTEIBbHBIM 00BEM
CaMOCTOATENLHON JESTENIbHOCTH 00YyYaroluuxcsi, MO3TOMY CaMOCTOSATEIbHOE
pelieHune 3a7a4 eCTECTBEHHBIM 00pa3oM SIBJISIETCS pealiu3aluei 1esTeIbHOCTHOTO
MPUHITUIIA O0yUCHUS.

B cTpykType mporpammbl yueOHOTO Kypca «Airedpa» OCHOBHOM IIKOJIBI
OCHOBHO€ MECTO 3aHHMAIOT COAEP’KATEIbHO METOAMYECKuEe nuHuu: «Yucma u
BBEIYHCIICHUSY; «ANTreOpandecKue BBIPAKCHUS»; «YPABHCHHUS W HEPABEHCTBAY;
«Dynkum». Kaxknas u3 3Tux coaepKaTeabHO-METOANYECKUX JINHUNA Pa3BUBACTCS
Ha TPOTSHKEHUH YEThIpeX JIeT H3Y4YeHHs Kypca, €eCTEeCTBEHHBIM 00pa3oM



MEePerIeTasiCh U B3aUMOJACUCTBYSI C APYTHMHU €r0o JMHUSAMH. B xome u3ydeHus
Kypca OOydYarommMMmcsi MPUXOJUTCS JIOTHYECKH pacCykJaTh, HCIOJIb30BATh
TEOPETUKO-MHOXECTBEHHBIN S3bIK. B CBsI3U ¢ 3TUM 1ienecoo0pa3HO BKIIOYUTH B
porpaMmMy HEKOTOPBIE OCHOBBI JIOTHKHU, TPOHU3BIBAIOLINE BCE OCHOBHBIE Pa3Jieiibl
MaTEMaTUYECKOro 00pa30BaHUsl U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAIOIIMMUCS
OCHOB YHHBEpPCAJIbHOTO MAaTeMaTHYeCKOro s3bika. TakuM 00pa3oM, MOXKHO
YTBEPXKJIaTh, YTO COAEPKATEIbHOM W CTPYKTYpPHOH OCOOEHHOCTBIO Kypca
«Anredpay» SBISETCSA €ro MHTErPUPOBAHHBIN XapakTep.

Conepxanne nmHHM «YWcClia W BBYHUCICHUS» CIY)KAT OCHOBOM IS
TATBHEHIIETO M3yYeHHUs] MAaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYUYaOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (OPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aIrOPUTMaMHU, a
TaK)ke MPHOOPETCHHUIO MPAKTHUYCCKUX HABBIKOB, HEOOXOIUMBIX JIJISI TIOBCETHEBHOU
KU3HH. Pa3BUTHE MOHATHS O YHCIIC B OCHOBHOM IITKOJIE CBSA3aHO C PAIlMOHATBHBIMU
U UppalMOHAIBHBIMM  4uCIaMH, (GOPMHUPOBAHHMEM  TMPEACTABICHHM O
JIEUCTBUTEIILHOM 4YHCJIE. 3aBEpIEHUE OCBOCHUS YUCIOBOW JIMHUM OTHECEHO K
cTapiieMy 3BeHy o0I1ero oopa3oBaHusl.

Conepxanue JByX aireOpamdeckux JHMHUNM —  «Aunrebpanyeckue
BBIPOKEHUS» U «YPAaBHEHHS M HEPABEHCTBA» CIOCOOCTBYET (OPMHPOBAHUIO Y
OoOy4JaronmMxcss MaTeMaTHYeCKOro amnmnapara, HeoOXOAMMOTro /i pPEelIeHHs 3aad
MaTE€MaTHUKH, CMEXKHBIX MPEAMETOB U MPaKTUKO-OPHUEHTHPOBAHHBIX 3a1ad. B
OCHOBHOW IITKOJI€ YYEOHBIH Matepuajg TPYNIUPYETCS BOKPYT palMOHATBHBIX
BBIpOKCHHMA. AnreOpa JEMOHCTPUPYET 3HAYECHHE MaTEMaTHKH KaK s3bIKa JJIs
MOCTPOCHUSI MAaTEMAaTHYECKUX MOJICICH, OMHUCAHWs TIPOLECCOB W SIBJICHUI
peanpHOro Mupa. B 3amaum oOydeHust anredOpe BXOIAT TaKXKe JajbHEuIee
pa3BUTHE QJITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIWMOTO, B YaCTHOCTH, IS
OCBOCHMSI Kypca WH(POPMATUKH, ¥ OBJIAJICHUE HaBBIKAMH JICTYKTUBHBIX
paccyxaeHuii. [IpeoO6pa3zoBaHre CHUMBOJIBHBIX (DOPM BHOCHUT CBOM CIIeIIU(UUCCKUI
BKJIAJl B Pa3BUTHE BOOOPAKEHHUS, CTOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTRBY.

Conepxxanne  (QyHKIIMOHATBHO-TpaUYECKOW  JIMHUM  HalleJIeHO  Ha
MOJIy4eHHEe  OOydyaromMUMHCS  3HAHUW O  (YHKIMSAX KAk  BaKHEHIen
MaTeMaTUYeCKOM MOJENU MJisi OMHCAaHWS M HUCCIEJAOBAHUS Pa3sHOOOpPA3HBIX
MPOIIECCOB U SBJICHUN B mpupone W oOmectBe. M3ydeHue 3TOoro marepuana
CIIOCOOCTBYET pPa3BUTHIO Yy OOYy4YaIOIIMXCS YMEHHS HCIONb30BaTh PAa3TMYHBIC
BBIPA3UTEIbHBIC CPEJCTBA SI3bIKA MATEMATHKH — CJIOBECHBIC, CHUMBOJUYECKUE,
rpaduueckue, BHOCUT BKJIaJ B (QOpMUpPOBaHME NPEACTABICHUNA O POJIHU
MaTEeMaTHUKH B Pa3BUTHUHU ITUBHIIN3AINHN U KYJIbTYPHI.

MecTo yueOHOro Kypca «AJiredpa» B y4eOHOM IJIaHE.

CornacHo ydebHomy tmany (BapuanT 2 AOOII OOO) B 7-10 kmaccax
u3ydaeTcsi y4eOHbIN Kypc «AJredpa», KOTOPBIM BKIIOYAET CIEAYIOIINE OCHOBHbIE
pasnensl coaepkanus: «Hucna u BBIYHCICHUSY, «ANredpandeckue BhIPAKCHHS,
«YpaBHEeHHsT U HepaBeHCTBa», «DyHkiuuy. YueOHsiii tian (Bapuant 2 AOOII
OO0OO) Ha u3ydenne anreOpsl B 7 Kilacce OTBOAUT HE MEHee 3 y4yeOHBIX 4acoB B
Hezeno, B 8, 9, 9/2 knaccax He MeHee 2 yueOHBIX YacOB B TEUEHUE KaXIO0T0 Toja
oOydeHwsi, BCEro 3a deThipe roga odydeHus: He meHee 306 yueOnbIx yacos. [pu
peanuzauuu  Bapuanta 2 AOOII OOO o0pa3oBaTelnbHBIM  OpraHU3aLUsAM



pexkomenyercs B 8-9/2 kiaccax yBEIMYUTHh KOJMYECTBO YACOB, OTBOJHMMEBIX Ha
U3ydeHUe yuyeOHOro Kypca «Ajiredpa» 0 TpeX 4acoB B HENENIO 3a CUET 4YacoB
yacTd, (opMUPYEeMON Yy4YaCTHUKAMH OOpa30BaTENbHBIX OTHOIICHUNA Yy4eOHOTO
TJIaHa.

[IporpammubIil Matepuan yuyeOHoro kypca «Anreopa» B AOOII OO0
(BapuaHT 2) pacrpenensiercs Ha 4 roga: 7, 8, 9, 9/2 knaccel. [lepepacnpenenenue
coJlepKaHusl y4eOHOro Kypca OOYCIIOBIEHO MOTPEOHOCTHIO B JOMOJHUTEIHLHOM
BPEMEHHU, HEOOXOIMMOM JJI1 W3Y4YEHHUs MaTepuala, BbI3BIBAIOIIETO Yy CIENbIX
oOydaromuxcss OcoOble 3aTpyAHEHHUs, a TakkKe JIsS Pa3BUTHS y HUX
KOMIICHCATOPHBIX ~ CIOCOOOB  JIEWCTBHMM W JajbHEHIIEro OOydeHHs HX
MCITOJIb30BAHUIO.

1. 7 knacc: uzydenune marepuana 7 kinacca [IOOIT OOO, u3 koToporo riasa
«CurcTeMbl IMHEVHBIX YPABHEHUI» IIEPEHOCHUTCS B 8 KJIACC.

2. 8 KJjacc: U3y4YeHHE INEPEHECEHHOM u3 7 Kiacca riaaBbl «CHUCTEMBI
JUHEWHBIX ypaBHeHUI» n Matepuana § kiacca [IOOII OOO, U3 KOTOporo riaBbl
«KBagparnsle ypaBHeHus», «HepaBeHCTBa», «CTENEHb C LIEJIBIM MOKA3aTEIEeM»
nepeHocATcs B 9 kiacc.

3. 9 kjacc: u3ydeHHE INEpEHECEHHbIX M3 8 Kiacca rnaB «KBaxpaTHble
ypaBHeHUs», «HepaBeHcTBa», «CTENEeHb € LENbIM MOKa3aTelemM» U Marepuaina 9
kiacca [TOOIT OOO, u3 kotoporo rnassl «KBanpatusiii TpexuwieH. KBagpatnunas
GyHKUMS», «YpaBHEHUS U HEPABEHCTBA C OJHOM MEpPEeMEHHOW», «YpaBHEHUS U
HEpPaBEHCTBA C ABYMsS MEPEMEHHBIMWY», «ApudmeTnueckass M reoMeTpuyeckas
nporpeccun» nepenocurcs B 10 knacc.

4. 10 wxmacc: nponomkenne uzydeHuss marepuana 9 knacca I[HOOIT OOO;
000011I€eHHEe U CUCTEMAaTU3als 3HaHUM 10 KypCy anreopbl OCHOBHOW HIKOJBI.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YUYEBHOI'O
HPEIMETA «MATEMATHKA» HA YPOBHE OCHOBHOI'O OBHIET'O
OBPA3OBAHUSA

JINYHOCTHBIE Pe3yJbTaThl

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOro IpeaMera
«MaremaTHKa» XapaKTepU3yIOTCs CIEIYIOIINM 00pazoM.

Ilampuomuueckoe eocnumanue: TPOSBICHHE HHTEpECA K MPOLUIOMY H
HACTOSIIIEMY POCCUICKOM MAaT€MAaTHKH, HEHHOCTHOE OTHOIICHHE K JTOCTHXKEHUSIM
POCCUMCKUX MaTeMaTUKOB M  POCCUMCKOM MaTreMaTUYeCKOM IIKOJBI, K
MCITIOJIb30BAHUIO ATUX JIOCTHKEHUI B IPYTUX HayKaxX U MPUKIATHBIX chepax.

I'pascoanckoe u Oyxo8HO-HpagcmeeHHoe GOCHUmMAHUe: TOTOBHOCTh K
BBITIOJIHEHUIO 00S13aHHOCTEN TpaXkAaHNMHA U Peaiu3alliu €ro npas, NPeICTaBICHUE
0 MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
MpoIEeAYp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI U IIP.); TOTOBHOCTh K
OOCYXKICHHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JOCTUKEHUM HAyKW, OCO3HAHUE BAXXHOCTH MOPAIbHO-3THUYECKUX TPUHIIUIIOB B
JEATEIIbHOCTU YYEHOTO.

Tpyooeoe 6ocnumanue: YCTAaHOBKA Ha AaKTUBHOE YYacTUE B pELICHUU
IPaKTUYECKUX 337a4 MATEMaTUYECKOM HANPAaBICHHOCTH, OCO3HAHUE BaXXHOCTU
MaTEeMaTHYECKOro OOpa3oBaHMs HA MPOTSHKEHUU BCEH JKU3HHM IS YCIEHIHON



npoecCHOHANTLHON  NEATETbHOCTH ¥ Pa3BUTHE HEOOXOIUMBIX  yMECHUI;
OCO3HAHHBIN BBIOOP M MOCTPOCHUE MHIWBHUAYAJIBHOW TPACKTOPUH 0Opa30BaHUS U
JKU3HEHHBIX IUIAHOB ¢ YYETOM JIMYHBIX HMHTEPECOB U  OOIIECTBEHHBIX
MOTPEOHOCTEH.

Ocmemuueckoe  6ocnumanue. CIOCOOHOCTh K  SMOLMOHAIBHOMY U
ACTETUYECKOMY BOCHPHUSATHIO MaTeMaTHYECKHMX OOBEKTOB, 3ajiad, peIIeHUH,
pacCyXJIeHui; YMEHUE BUJIETh MaTEMaTUUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

Ilennocmu  Hayuynoco noO3HaHUA! OPHUCHTAMSI B JIEATCILHOCTH Ha
COBPEMCHHYIO CUCTEMY HAyYHBIX TIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS YETIOBEKA, MPUPOABI U OOIECTBA, TOHUMAHNE MATEMAaTHYECKOW HAayKU
Kak c(ephl YEITOBEUECCKON NIEeATCTLHOCTH, ITAMOB €€ Pa3BUTHs M 3HAYMMOCTH JIJIS
pa3BUTHS IMBWIM3AINK; OBJIAJCHHUE SI3bIKOM MAaTEMAaTHKH W MaTeMaTHYeCKOU
KyJIbTYPOH KaK CPEJCTBOM TO3HAHUS MHpPA; OBJIAJICHUE MPOCTCUIINMHA HaBBIKAMHU
UCCJIeI0BATENLCKON e TEIHHOCTH.

Qusuueckoe  gocnumanue, @GOpMUpoOBanue  Kyibmypvl  300pP06bs U
IMOYUOHANbHO2O O1a20NO0YYUs. TOTOBHOCTh MPUMEHSITh MaTeMaTHUYECKUE 3HAHUS
B HMHTEpPECaxX CBOETO 3JI0POBbs, BEJECHHE 370POBOTO 00pasza XU3HHU (30pOBOE
nUTaHue, cOATaHCUPOBAHHBIN PEXXUM 3aHITHI U OTAbIXA, PETyJsgpHas ¢puznueckas
aKTUBHOCTD); C(HOPMUPOBAHHOCTh HaBbIka pedIeKCHHU, NMPU3HAHUE CBOETO MpaBa
Ha OIIMOKY M TaKOTo e MpaBa JIPyroro 4esoBeKa.

Oxonoeuueckoe eocnumarnue: OPUCHTANAS HA PUMEHEHHE MaTEeMAaTHICCKUX
3HaHMKW JUIsl pEeIIeHHS 3adad B O0JacTH COXPAHHOCTH OKPYKAIOIICH CpEbl,
TUTAHUPOBAHMS TIOCTYIIKOB M OIEGHKH WX BO3MOXHBIX TOCIEICTBHHA  JIJIS
OKpYXalomel cpeapl; OCO3HAaHWE TJI00aTbHOTO XapakKTepa OSKOJOTHYECKHX
npoOJieM U MyTeH UX pPeIIeHusl.

Jluunocmuvle pes3ynbmamsl, obecneuusaroujue adanmayuro 0oy4anue2ocs
K UBMEHSIOWUMCS YCILOBUAM COYUATILHOU U NPUPOOHOLL CPEOb:

° TOTOBHOCTh K JIGUCTBUSIM B  YCJIOBHSX  HEOINPEICIEHHOCTH,
MOBBINICHUIO YPOBHS CBOCH KOMITIETEHTHOCTH Yepe3 MPAKTUUECKYIO JACSTEIbHOCTD,
B TOM YHCJIE YMEHHME YYUThCS y APYTHX JIOJeH, MpHOOpeTaTh B COBMECTHOM
NeSTeIbHOCTH HOBBIE 3HAHUS, HABBIKK M KOMIIETCHITMHN U3 OTIbITA APYTHX;

° HEOOXOMMMOCTh (OPMUPOBAHUS HOBBIX 3HAHWUM, B TOM YHCIIE
dbopMyIMpoBaHHE WJIEH, TOHITHS, TUMOTE3bl 00 OOBEKTaX W SBIICHUAX, B TOM
YHUCJIC paHee HE H3BECTHBIX, OCO3HaHWE ACHUIIMTOB COOCTBECHHBIX 3HAHUN U
KOMITETCHTHOCTEH, TNIAHUPOBAHUE CBOCTO PA3BHUTHSI,

° CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHTYaIUIO, BOCIPHHHUMATH
CTPECCOBYIO CHTYyaIlMI0O KaK BBI3OB, TPEOYIOMUH KOHTPMEp, KOPPEKTUPOBATH
NPUHUMAEMbIC PEIICHUS W ACHCTBHUSA, (OPMYIHpPOBATH M OIEHWBATh PUCKH M
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

CrnenuajbHble TUYHOCTHbIE Pe3yJIbTAThI:

° CIIOCOOHOCTH K OCMBICIICHUIO U Au(depeHITnauu KapTUHBI MUpPa, €€
BPEMEHHO-TIPOCTPAHCTBEHHOW OpTraHU3aIliH;
° HMOLIMOHAILHO-IICHHOCTHOE OTHOIIIEHHE K OKpYXKalIlel cpene,

H€O6XOI[I/IMOCTI/I €C COXpPAaHCHUA N PAallMOHAJIBHOI'O UCIIOJIb30BAHMA,



° ymeHue ¢GOpMHpPOBATH JCTETHUYECCKHUE UYBCTBA, BIICYATIICHHUS OT
BOCTIPUATHS IPEIMETOB U SBICHUI OKPYKAIOIIEr0 MUPA;

° TOTOBHOCTh K OCO3HAHHOMY BBIOODPY JaJIbHEHIICH MpodeccHoHaATbHON
TPACKTOPUH B COOTBETCTBHH C COOCTBEHHBIMU HHTEPECAMHU U BO3MOYKHOCTSIMH.

MeTtanpeaMeTHble pe3yJibTAThI

MeTtanpeaMeTHbIe pe3yiabTaThl OCBOSHUS MPOTpaMMBbl y4eOHOTO IMpeaMera
«MaremaTuKa XapaKTePU3yIOTCsI OBIIAJICHHEM YHHUBEPCaTbHBIMU
MO3HABATCIILHBIMU  JEHCTBUSIMH,  YHHBEPCAIBHBIMA  KOMMYHHKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATLHBIMH PETYJISITUBHBIMU JICHCTBUSIMH.

YHuBepcaabHbIC NMo3HABaTeJIbHbIE TEHCTBUS 00ecIeuynBarOT
dbopmupoBaHre 0a30BBIX KOTHHUTHBHBIX IIPOIIECCOB OOydaromuxcs (OCBOCHHE
METO/JIOB  TO3HAHWUSA  OKPYKAIOIMIETO  MHpa; NPUMEHEHHE  JIOTHYECKHX,
HCCIIEIOBATENbCKUX OTNepaluii, yMeHui padbotath ¢ uHGopmauei).

basosuvle nocuueckue deticmeus:

° BBISIBIISITH M XapaKTEpU30BaTh  CYIICCTBEHHbIE  IMPU3HAKU
MaTeMaTUYeCKUX OOBEKTOB, TMOHSATUH, OTHOIICHUM MEXIy TMOHATHUIMU;
dbopMyIMpoBaTh ONpEACIICHNUs TOHIATHI;, YCTaHABIMBAThH CYIECTBEHHBIN MPU3HAK
Kiaccu(ukanuy, OCHOBaHMSI It OOOOIIEHHST U  CpPaBHEHHUS, KpPUTEPUU
MIPOBOJIUMOTO aHAJIN3a;

° BOCIIPUHUMATh, (OPMYJIUPOBATh U MPEoOpa30OBBIBATH CYXKICHHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIIHE; YCIOBHBIC,
° BBISBJISITh MaTE€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U

NpoTUBOpEUMs B (paKTax, NAaHHBIX, HAOMIOJEHUSAX U YTBEPKICHUSX; MpeasiaraTh
KPUTEPHUH JIJIS BBIABJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

° JIeJIaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEIYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHUH 110 aHAJIOTHH;
° pa3buparh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIECHUHU (IIpsiMble

U OT TPOTHUBHOIO), MPOBOIAUTH CAMOCTOATEIHLHO HECIOXHBIC J0Ka3aTeIhCTBA
MaTeMaTHYECKUX (aKTOB, BBICTpaHBaTh apryMEHTAIUIO, IPUBOIUTH TPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIC PACCYKICHNUS,

° BBIOMPATH CIOCOO pelieHus yueOHOoM 3a1aun (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  pEIICHHUsA, BHIOMpAaTh HauOoyiee MOAXOASAIMMA ¢ y4ETOM
CaMOCTOSATENILHO BBIJICTIEHHBIX KPUTECPHUEB).

basosvle uccnedosamenvckue deticmeusi:

° UCITOJIB30BaTh  BOTMPOCHI KaK  HCCACAOBATCIIbCKUH  MHCTPYMEHT
MO3HAHUS;, (POPMYITHUPOBATh BOMPOCHI, (GUKCHPYIOIIUE MPOTUBOPEUNE, MPOOIeMY,
CaMOCTOSATENILHO YCTaHABIIMBaTh HMCKOMOE W JaHHOE, (OpPMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHCHHUC;

° MPOBOJIUTE 1O CAMOCTOSTEIBLHO COCTABJICHHOMY ILIAHY HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJBINIOE WCCICAOBAHUE 110 YCTAHOBJIEHUIO OCOOCHHOCTEH
MaTEeMaTU4YECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;

° CaMOCTOATENFHO  (OPMYIUPOBATh OOOOIICHWS ¥  BBIBOJABI  IIO
pe3ynbTaTaM  TPOBEACHHOTO  HAONMIOEHWS,  WCCIEAOBaHUS,  OIICHUBATH
JIOCTOBEPHOCTH TIOJTYYCHHBIX PE3YIhTaTOB, BBIBOJIOB U 0000IIECHNI;

° MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIBUTATH



MIPEATNOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.
Paboma c unghopmayueii:

° BBISIBJISAITH HEJIOCTATOYHOCTh M M30BITOYHOCTh MHPOpPMALIUU, JaHHBIX,
HEOOXOAUMBIX JJIsl PEIICHUS 3a1a4H;

° BBIOMpATDH, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH
uH(OPMAIUIO Pa3TUYHBIX BUIOB U OPM IIPEICTABIICHUS,

° BbIOMpATh (GopMy MpeAcTaBiIeHUS UHPOPMAIMU U WILTIOCTPUPOBATH
perraeMbie 3a/1a4u CXeMaMu, TuarpaMMaMu, HHOU TpauKoi U MX KOMOWHAIIUSMU,

° OIICHUBATh HAAEKHOCTh HH(DOPMAITUHU TIO KPUTEPHUSIM, IPEIIIOKECHHBIM
yauTeNIeM WU CHOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO

YHuBepcaibHble KOMMYHHMKATUBHbIE NEeUCTBUS 00ecreynBaroT
c(hOpMUPOBAHHOCTh COLIUAIIBHBIX HABBIKOB O0YYAIOIINXCS.

Obuwenue:

° BOCIIpUHUMATh U (OPMYJIUPOBATH CYXKJIEHUS B COOTBETCTBHM C

YCIIOBUSIMU U TEISMHU OOIIEHUSI; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY
3peHHUs B YCTHBIX U MUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pEeIIeHUs
3aJlayu, KOMMEHTHUPOBATh MOJyUYEHHBIN Pe3yJIbTaT;

° B X071 OOCYKIEHHs 3a]1aBaTh BOIPOCHI M0 CYILECTBY 00CYXJ1aeMOii
TEMBbI, IPOOJIEMbI, pPelllaeMOM 3a/1auu, BbICKa3bIBaTh WJICH, HAIIEJICHHBIC HA TTOWCK
pEIIeHUs; COMOCTaBISATh CBOU CYXKJIEHUS C CYXKICHHUSIMH JIPYTUX YYaCTHUKOB
nuanora, oOHapyXUBaTh Pa3IMYUEe M CXOJACTBO MO3MWIMI; B KOPPEKTHOH ¢opme
dbopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,

° OPEICTaBIsITh  Pe3ydbTaThl  pEIIEHUS  3a7aud, dKCIEPUMEHTa,
UCCJIEIOBAHUS, MPOEKTA; CaMOCTOATEIBHO BbIOMpPATh (QOpMAT BBICTYIUIEHUS C
y4€TOM 3aj1a4 MPE3CHTAIMU U OCOOCHHOCTEH ayIUTOPHHU.

COTPYJIHUYECTBO:

° MOHMMATh W  HUCIOJb30BaTh  MPEUMYIIECTBA KOMAaHJIHOW U
WHIUBUYyaIbHOW pPaOOThl MpU pPEHICHUH Y4YeOHBIX MaTEeMaTUYeCKUX 3aj1ay;
NPUHUMATh 11€Jb COBMECTHOM JICSITENIbHOCTH, IIJIAHUPOBATh OPTaHU3AINIO
COBMECTHOUM pPabOThI, pacrpeneysiTh BUIbI pabOT, JOTrOBapHBATHCS, OOCYXKIATh
MIPOIIECC U PEe3yibTaT PaboThI; 00001IaTh MHECHHUS HECKOIBKUX JIHOJICH;

° y4acTBOBaTh B TPYMIOBBIX (opmax paboThl (0OCYKIeHus, 0OMeH
MHEHUSIMH, MO3TOBBIE INTYPMBbI W Jp.); BBITIOJHATH CBOK YacTh pabOTHl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH YJ€HAMHW KOMAaHbI, OIICHUBATH
Ka4yeCTBO CBOETO BKJIaja B OOIIUI MPOAYKT MO KPUTEPHUSAM, CHOPMYINPOBAHHBIM
YY9aCTHHKaMHU B3aUMOJICHCTBHSI.

YHuBepcaibHble  peryJjsiTUBHbIe  JCUCTBHS  00ECIeuMBaIOT
(hopMHpPOBaHNUE CMBICIIOBBIX YCTAHOBOK W YKU3HCHHBIX HaBBIKOB JIMYHOCTH.

Camoopeanuzayusi:

° CaMOCTOSATENILHO COCTaBJIAThH IUIAH, AITOPUTM pEeIIeHUs 3a1aduu (Uiu
€ro 4YacTh), BeIOMpaTh CMOCOO pemieHus ¢ Y4ETOM HMEIOIIMXCS PECypcoB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BAPUAHTHI
peleHui ¢ y4éToM HOBOM MH(POPMAIIUN CAMOKOHTPOJIb:

° BJAJIeTh CHOCOOAMHM CaMOMNPOBEPKH, CAMOKOHTPOJIA Ipolecca M|
pe3ysbTaTa pelieHnsl MaTeMaTH4YeCKON 3a1auH;



° NPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IPHU PELIEHUU
3aJlayd, BHOCUTh KOPPEKTUBBI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJICHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

° OLICHUBATh COOTBETCTBUE pE3YyJIbTaTa NESITEIBHOCTU MOCTABJIECHHOMN
eI U YCIOBUSM, OOBSCHATH MPUYUHBI JOCTHXKEHUSI WM HEAOCTUXKEHHUS LIETH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CnenmnasnbHble MeTaNpeAMETHbIC Pe3yJIbTAThI:

U UCIIOJIb30BaTh COXPaHHBIE aHAJU3aTOpbl B PA3JIMYHBIX BHJAX
JesTeNbHOCTH (yueOHO-TI03HABATEIbHOM, OpPUEHTUPOBOYHOM, TPYIOBOM);

° OPUMEHATh OCA3ATENIbHBIA M CIYXOBOM CHOCOOBI  BOCHPHSTHS
MaTepuana;

° YUTaTh U MUACATh C UCIOJIb30BAHUEM PENIbe(PHO-TOUEUHON cucTteMsbl JI.
bpaiiis;

° IIPUMEHSATH COBPEMEHHBIE CpelcTBa KOMMYHUKALUU "
TU(DIOTEXHUUYECKUE CPEJCTBA,;

° OCYIIECTBISATh  MPOCTPAHCTBEHHYIO U COLMAJIbHO-OBITOBYIO
OpPUEHTHPOBKY, 00J1a71aTh MOOMIIBHOCTbIO;

° OPUMEHATh TpPUEMBbl OTOOpa M CHCTEMAaTU3allud Marepuaja Ha
OIIPENEIICHHYIO TEMY;

° BECTU CAMOCTOSITENIbHBIN MOUCK MH(POPMAIIH;

° npeoOpa3oBbIBaTh, COXPAaHATbH W  IepeaaBaTb  MHGOPMAIHIO,
MOJIYYEHHYIO B pe3yJIbTaTe YTCHUS WIH ayAUPOBAHUS;

° OpUHUMATh y4acTHE B pEUYEBOM OOIIEHUH, COONMIOAAas HOPMBI
pPEUYEeBOro 3TUKETA;

° aJIeKBaTHO MCIMOJb30BaTh JKECThl, MUMHUKY B IIPOILIECCE PEUYEBOIrO
OOIICHMS,

° OCYILIECTBIISITh PEUYEBOM CaMOKOHTPOJIb B Ipolecce ydeOHOi
NEATEIbHOCTH U B IIOBCETHEBHOW KOMMYHUKAIIUH;

° OLICHMBATh CBOIO p€Yb C TOYKH 3PEHUS €€ COACPKAHUS, A3BIKOBOIO
oopMIIeHUS;

° IUTAHUPOBaTh, KOHTPOJIMPOBATh U OLIEHMBATh y4eOHBbIE ICHCTBUS B

COOTBETCTBMM C MOCTABJICHHOM 3a/1a4€U U YCIOBUSMHU €€ Pean3alyu.
Conep:xkanue yueOHOro Kypca «AJjaredopa» (8 kiacc)

Yucjia ¥ BBIYUCTICHUS.

KBagpatueiii kopeHb u3 uucia. lloHstre 00 uppalMOHAIBLHOM YHCIE.
Jecsatnunbie TpuOIMKEHUsT UppalMOHAIBbHBIX yucen. CBolicTBa apupMeTHUYECKUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BhIPAXKEHUIN
Y BBIYUCIIEHUSM.

JeiicTBUTE/bHBIE YHCJIA.

PanmonanpHble yuciia, UppaloOHaIbHbIE YHCa, KOHEYHbIE U OECKOHEUYHbBIE
JecsTHUHbIe ApoOu. MHOXKECTBO NEHCTBUTENBHBIX YHCEIN; ACHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHBbIE JAecATUYHbIe apoOu. B3aumMHO OJHO3HAUYHOE COOTBETCTBUE
MEKly MHOKECTBOM JEUCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPSMOM.

CpaBHeHHE JEWCTBUTENBHBIX YHUCEN, apUPMETHUECKue IEHCTBUS C
JEHCTBUTEIbHBIMU YUCIIAMU.



AJredpanyeckne BbIpaKeHH.

AnreOpanyeckass apoOb. OCHOBHOE CBOMCTBO alireOpanyeckor ApooH.
CnoxxeHue, BbIYMTAHHE, YMHOXXEHHE, JCJICHHE airedpandeckux Japooei.
PanronanbHbie BhIpaXKEHUS U UX MTPE0Opa3OBaHHUE.

YpaBHeHus.

JIuneitHOoe ypaBHEHHE C JBYMS IEPEMEHHBIMU U ero rpaduk. Cuctema JByX
JUHENUHBIX ypaBHEHUW C ABYMs TepeMeHHbIMH. PeleHue cucrem ypaBHEHUMN
cnocoboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lad C IOMOIIBIO
CUCTEM JINHEWHBIX YPABHECHUM.

DOyHKUMH.

['padpuaeckoe pereHne cUCTEM JTMHEWHBIX YPaBHEHUH.

I'padukn Gpynxumii y=k/x,y=VX 1 HX CBOICTBA.

IlnaHupyemblie npeaMeTHbIE Pe3yJbTAThI 0CBOCHHUS Y4e0HOr0 Kypca
«Auredpa» 8 kiace
Yuciia 1 BBIYUCTCHUSA!
® JCIIOJIb30BATh  HAyajJbHbIE  IPEJACTABICHUS O  MHOXECTBE
JICUCTBUTEIBHBIX YHCENI JJIsl CpPaBHEHMS, OKPYIJICHUS U BbIUYKUCICHUU,
M300pakaTh JEHCTBUTEIbHBIC YMCIAa TOYKAMH Ha KOOPJAMHATHON TIPSIMOi;
® [PUMEHATH TMOHATHE apU(PMETUYECKOrO0  KBAJIPATHOTO  KOPHS;
HaXOJUTh KBaJIpaTHbIC KOPHU, UCIOIL3Yys MPU HEOOXOJUMOCTH KaJbKYJISTOD;
BBITIOJTHATD MPEOOPa30BaHUs BBIPAKEHUN, COAEpKAIINX KBaJIpaTHBIE KOPHU,
WCIIOJIb3Ysl CBOMCTBA KOPHEM;
® CpaBHMBATh W YHOPSAOYMBATH PALUOHAIBHBIE W HPPALMOHAIBHBIC
YUCIIa;
® BBINOJIHATH apuMeTHYecKue AEHCTBUS ¢ PallMOHAIBHBIMU YHCIIAMU,
coyeTas YCTHbIE W TMHCBMEHHBIE IIPUEMBI, BBINOJHATH BBIUUCICHUA C
UppalMOHaIbHBIMU YUCIaMU, OKPYTIISATh IEMCTBUTEIbHBIC YUCIA.
AJire0panvecKue BbIPAKEHUS:
® BLINOJHATH  TOXKJECTBEHHbIE  MMPeoOpa3oBaHUsl  PaAIMOHATBHBIX
BBIpQXKCHUM HA OCHOBE MPaBWJ JCUCTBUWA HAJ MHOIOWIEHAMH W
anredpandecKuMu ApoosiMu;
® TMPUMEHATHh MPEOOPa30BaHUS BBIPAKECHHUM TSI PEIICHUS Pa3IAYHBIX
3a7a4 U3 MaTEMaTUKHU, CMEXXHBIX MPEAMETOB, U3 PEATbHON MPAKTUKHU.
YpaBHEeHUS U HEPABEHCTBA!
® [0/10MpaTh IPUMEPHI TP YUCEII, ABIISIONIUXCS PEIICHUEM JTMHEHHOTO
YpPaBHEHUSI C ABYMsSI IEPEMEHHBIMU;
® CTPOUTH B KOOPAMHATHOM MJIOCKOCTHU TpaduK JIMHEHHOTO ypaBHEHHUSI C
JBYMsI TIEPEMEHHBIMH; TOJIB3YSACh TPaPUKOM, MPUBOAUTH MPUMEPHI PEIICHUs
YpaBHEHUS;
® penaTh CUCTEMBI IBYX JIMHEMHBIX YPABHEHUH C IByMS IEPEMEHHBIMU,
B TOM YHCJIe TpadUIeCKy;
® MPUMEHATHh TpadUUECKUE METOIbI NPH PEUICHUU CHUCTEeM JIMHEHWHBIX
YPaBHEHUH;
® COCTaBJISITh M PEUIATh CUCTEMY JIMHEWHBIX YPABHEHUW MO YCJIOBHIO



3a/1a41, UHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M ITOJTyYEHHbIN
pe3yibTar;
® peulaTh JIMHEWHbBIEC YPABHEHMS U YPaBHEHUS, CBOJSALINECS K HUM;
® [IPOBOJWUTH IPOCTEHIIME MCCICNOBAHMS YPAaBHEHUMM UM CUCTEM
YpaBHEHUH, B TOM YHCIE C TNPUMEHEHHEM TIpaUuecKux MpeACTaBICHUN
(ycTaHaBIMBaTh, UMEET JIM YPABHEHHUE WJIM CUCTEMA YPABHEHUM pEIIEHUS, €CIIH
UMEET, TO CKOJIBKO, U TP.);
® [epexXOJUTh OT CJIOBECHOM  (GOpMYyIMPOBKH 3agaun K €
anredpanyecko MOJENIN C MOMOUIBIO COCTABJICHUS YPaBHEHHUS WM CHCTEMBbI
YPAaBHEHUM, HWHTEPIPETUPOBATH B COOTBETCTBUUM C KOHTEKCTOM 3aJa4u
IIOJTyYEHHBIN PE3YJIbTAaT.
DOYyHKIUMN:
° NOHMMAaTh M UCIHOJIb30BaTh (PYHKUMOHAIbHBIE MOHATUS U S3BIK
(TepMUHBI, CUMBOJIMYECKUE OOO3HAUEHUs); ONPEAENATh 3HayeHUuEe (QYHKIUHU I10
3HAYEHUIO apryMEHTA; ONPEAEIATh CBOMCTBA (DYHKLMHU N0 €€ TpaduKy;

. K
° CTPOUTH rpaduku  BIEMEHTapHBIX byHKUIUAY = oY= Vx;

OINMKCHIBATh CBOMCTBA YKa3aHHBIX (DYHKIIHI 1O TpaduKy.
CnenmnajbHble PeAMEeTHbIE Pe3yJabTAThI:

° BJIAJCHUE TpaBWIaMH 3alHCH  MaTeMaTU4YecKux Gopmynl u
CHeUaIbHBIX 3HAKOB penbedHO-ToueuHOM cuctemsl JI. bpaiiss;

° BJIAJ€HUE MpPUEMaMH MPeoOpa30BaHUsI MATEMATUUYECKUX BBIPAKEHUN
Ha OpailIeBCKOM MEXaHUYECKOW MeYaTHOW MAIIIMHKE;

° BJIAJCHUE OCS3aTENbHBIM CIOCOOOM O00CIIEIOBaHUS M BOCHPHSITHUS
penbeHBIX U300paKEHUI, TEOMETPUUYECKHUX YepTexkeH, rpadukoB GyHKUUNA U Ap.;

° YMEHUE BBINOJHATh TE€OMETPUYECKUE TIOCTPOCHUS M YEPTEKH,

CTpouTh Tpadukd (QyHKIUHA HA KOOPAUHATHOM TUIOCKOCTH C TOMOIIBIO
CHEIUATbHBIX YEPTEKHBIX HHCTPYMEHTOB.



TemaTnuyeckoe IJIAHMPOBAHME 10 Y4eOHOMY Kypcy «Auredopa» 8 kiacc
(2 yaca B HeaeJ10, Bcero 68 yacon)

Ha3zBanue pasaena

OcHOBHOE coep:KaHue

OcHoOBHBIE BUbI 1eITEJIbHOCTH 00y4AK0IUXCS

(TeMbl)
Kypca (4ucJio
4acoB)
[ToBTopenne  Kypca | CTeneHb C HaTypaJbHBIM MIOKA3aTENEM U aKTyaJM3UPOBaTh UMEIOIIUECS 3HAHUSI U1 YMECHUS;

anreOpsl 7 Kiacca.

(54)

e¢ CBOICTBA; MpeoOpa3oBaHME IIEJBIX

BBIITOJIHATDH TPCHUPOBOYHLIC
KOPPCKTUPOBATL CBOW 3HAHWA U YMCHUSI
OTBCYATb HAa MTOI'OBBIC BOIIPOCHI M OLICHHBATL CBOU
JOCTHKCHU.

3a1aHus,

YpaBHeHUs 51
HEpPAaBEHCTBA.
CucteMbl  JIMHEMHBIX
YPaBHECHUM.

(154.)

BBIPAKEHN; pelieHue JIMHEWHBIX
ypaBHEeHU. Pemenune 3agau  1ipu
ITIOMOIIN JINHENHBIX YPABHEHUM.
JluneniHOoe  ypaBHEHME C  JBYMsS
MEePEMEHHBIMU U €70 rpaduK.

[Tonsitne CHCTEMBI JIMHEUHBIX

YpaBHEHUH C JBYMS [E€PEMEHHBIMHU.
Pemienne cuctem JIMHEMHBIX ypaBHEHUU
CIIOCOOOM  IIOJICTAHOBKH,  CIIOCOOOM
CJIOKEHHSL. ['pacduueckuii METOL
PELIECHHs] CUCTEM JIMHEMHBIX YpPaBHEHUHN
C ABYMs NepeMeHHbIMU. Perienue 3anau
C  IOMOIIBK  CHUCTEM  JIMHEHHBIX
YPaBHEHUM.

noa0upaTh NOPUMEPHl MAp YHUCEN, SBJISIOLIUXCA
pElICHUEM  JIMHEHHOIO  ypaBHEHUS C  JByMs
NepEMEHHBIMY;

HaXOJIUTh LEJbIE PEMICHUS MYyTEM repedopa;
BBIpQXKaTh W3 JIMHEMHOTO YpPaBHEHHUS C JBYMs
IIEPEMEHHBIMU OJIHY ITIEPEMEHHYIO YepPE3 APYTYIO;
CTPOUTh B KOOPAMHATHOW IUIOCKOCTU TIpaduk
JUHEWHOTO YpPaBHEHHsS C JABYMS II€PEMEHHBIMU;
NOJb3ysSICh ~ Ipa@UKOM, MNPUBOAUTH  IPUMEPHI
pELIeHUs YPaBHEHHS,
paznuyarh NapajulelIbHbIE U
IPSIMBIE 110 UX YPaBHEHUSM;
UCCIIEN0BAaTh BONPOC O KOJWYECTBE PELICHUN
CUCTEMBl JBYX JIMHEHHBIX YPAaBHEHUHM Ha OCHOBE
GyHKIIMOHATBHO-TPAPUIECKUX MpEeACTaBICHUI
YpaBHEHMUS;

UCIIOJIb30BaTh TpaUuecKuil MEeToA ISl pPelleHUs
CHUCTEM JIMHEVHBIX YpaBHEHUU c JIByMs
NEePEMEHHBIMU (OIPaHUYEHHO);

pemarb CHCTEMbl ABYX JIMHEHMHBIX YPAaBHEHHU C

MEPCCCKAOIMMNCCA




JIBYMSI IEPEMEHHBIMU MOJICTAHOBKON U CIOXKEHUEM;
COCTABJISITh W pellaThb ypaBHEHUE WM CUCTEMY
yYpaBHEHUH MO YCIOBUIO 3a/1a4d, UHTEPIIPETUPOBATH
B COOTBETCTBUHU C KOHTEKCTOM 3aJlayl MOJyYEHHbIN
pe3ynbTar.

AnreOpanyeckue
BBIPKCHUSI.
AnreOpanyeckas
JIpoOb.

(22 4.)

PanmonanbHbie BBIPAKCHUSI.
AnreOpanyeckas ApoOb. JlomycTumelie
3HAYEHUs] TMEPEMEHHBIX B APOOHO-
palMoOHATBLHBIX BhIpakeHUsiX. OCHOBHOE
CBOICTBO apoou, COKpAIllEeHHE
anredpandeckux JApoOel, TNpuBEICHHUE
anreOpanyeckux Jpobel K oOmemy
3HameHartento. ClioKeHrne U BhIYUTAHUE
npobeit c OJIMHAKOBBIMH
3HaMEHaTeIsIMH; CIIOJKEHUE u
BBIUUTaHWE  JApo0E ¢ pasHBIMH
3HAMEHATENISIMH, YMHOXKEHUE Jpo0eii;
BO3BEJICHUE APOOU B CTETCHb; JICTICHHE

TpoOeil. [IpeobpazoBanue
paIMoHaIbHBIX BBIPKEHUI.
[loncTaHOBKAa  BBIP@XKEHHM  BMECTO
NIEPEMEHHBIX.

byakmuss y = KkIX  (oOparHas

MPOMOPIIMOHAILHOCTE) M €€ rpaduk
(runiepboma).

3aMKChIBaTh alreOpaniecKue BHIPAKEHUS;
HaxoJIuTh  00JacTb  JOITYCTUMBIX
PalMOHAIIBHOTO BBIPAXKECHMUS;

BBITIOJTHSATh YHCJIOBBIE TOJACTAHOBKU W BBIYUCIISITH
3HaUY€HHE JApoOH, B TOM YHUCJIE C T[OMOUIBIO
KaJIbKYJISITOPA;

bopMyIMpOBaThH OCHOBHOE CBOMCTBO
anreOpandyeckod IpoOM M NPUMEHATH €ro  Juis
npeoOpa3oBaHus JpoOeil: cokpallaTh parroHalbHbIE
npobu,  NpUBOAUTH  JpoOb K  3aJJaHHOMY
3HAMEHATEIO;

BBITNIOJIHATH JIEUCTBHS C alreOpanyecKuMu IpoOsIMH;
BBINIOJIHATh ~ CJIO)KEHHE, BBIYUTAHUE, YMHOXEHHUE,
JIeJIeHUEe W BO3BEJCHHWE B CTENEHb PalMOHAIBHBIX
npoOeil  mpu  mpeoOpa3oBaHUM  PALMOHATBHBIX
BBIPAKEHUN C YYETOM MOPSIKA JENCTBUIM;
JTIOKa3bIBATh TOJIECTBA, coziepKalime
pauuoHalIbHbIE APOOH;

NPUMEHATh  MPeoOpa3oBaHUsS  BBIPAKCHUN IS
pelIeHus 3a1ay;

BBIpaXKaTh MEepeMeHHbIe U3 Gopmyn ((PU3HUECKUX,
r€OMETPUYECKHX, ONHUCHIBAIOIINX OBITOBBIC
CUTYaLINH);

pacno3HaTh QYHKIHIO Y=K/X U €€ rpaduk;

CTpouTh rpaduk (QyHKIHMH MO TOYKaM, OIMUCHIBATh
CBOMCTBa (PyHKIIMM (OTPAaHUYECHHO); aHAJIU3UPOBATh

3HAYECHUU




UM TIOKa3bIBaTh CXEMATHUYECKH TMOJIOXKCHHE Ha
KOOPJMHATHOHN TJIOCKOCTH Tpaduka B 3aBUCHMOCTHU
OT 3HaYeHus KodhduImeHTa.

Yucna ¥ BEIYUCICHUS.
KBanparaeie  KOpHH.
(194.)

PaunoHaneHple HW  HppanMOHAIIbHBIE
YUCJIa;  MHOXECTBO  palMOHAIbHBIX
4yuCcell, CpPaBHEHUE  palMOHAIbHBIX
qyucen, JCHCTBUA C PallMOHAIBHBIMU
YU CIIAMH. IIpencraBnenune
pallMOHAJILHOTO  YMCJa  JECATUYHOMU
JpOOBbIO. Pacno3naBanue
UppaMOHATBHBIX YHCEIL
HNppanmonanbHOCTH YHCa V2.
JlecaTuuHbie NPUOTMKEHUS

UppalMoHaNbHBIX uyHced. CpaBHEHHE
UppallMOHANIBHBIX uKcen. KoHeuHble U
OCCKOHEYHbIE  JICCATUYHBIE  JPOOH.
MHOX€ECTBO JEHCTBUTECIBHBIX YHCEII,
JNEUCTBUTEIbHBIC qyucia KaK
OCCKOHEUHBIE  JICCATHYHBIC  JPOOH.
B3aMHO OJIHO3HAYHOE€ COOTBETCTBUE
MEXTY MHOKECTBOM
JNEUCTBUTEIBHBIX yucen u
MHO>XECTBOM  TOYEK KOOpPJAWHATHOM
npsiMor. CpaBHEHHE [IEWCTBUTEIBHBIX
qucesn, apudMeTHYecKue ACHCTBUS C
JNEUCTBUTEIBLHBIMUA YHCJIAMU.
KBagpatubie xopHH; apudmeTrdeckuit
KBaJIpaTHBI KOPEHb. YpPAaBHECHHUE BHUIA
X’ = a. HAXOXKICHHE MPHOIIKCHHBIX
3HAYCHHUIN KBaJIPaTHOT'O KOPHS.
KBanparHeiii KOpeHb W3 NPOU3BENCHHUS

pa3BUBaTh NPEACTABICHUSA O YHUCIAX: OT MHOKECTBA
HaTypaJbHbIX qucen 10 MHO€ECTBA
JEWCTBUTEIBHBIX YHACEIT,;

O3HAKOMUTBHCSI € BO3MOXXHOCTBIO IPEIACTABICHUS
NEHCTBUTENIPHOTO  YWCiIa  Kak  OECKOHEUHOM
JNECATUYHOM  ApoOH, TPHUMEHSATh  JECATUYHBIE
NPUOJIMKEHUST PAMOHAIBHBIX M UPPALMOHAIBHBIX
quCel,;

n3o0pakaTb JCHCTBHUTENBHBIE 4YHCIA TOYKAMU
KOOPJWHATHOM IPSMOI;

3aliCbIBaTh, CPaBHUBaThb W  YIIOPAJOYUBATH
JICHCTBUTEIILHBIC YHCIIA;

BBINIOJIHATh, COYETass YCTHBIE W IUCbMEHHBIC
MPUEMBI, apupMeTUIECKHe JICHCTBUS c
paloOHaIbHBIMU YHUCJIaMHU; MPEJICTABIATh
palMOHaNIbHbBIC YUCTIa AECATUYHON APOOKIO;
MOJTY4YUTh MPEJICTABICHUE 0 3HAYUMOCTH
JICUCTBUTEIBLHBIX qucen B MPaKTUYECKOU

JeATEIbHOCTH YEI0BEKa;
(bopMyIMpOBaTh OMNpEAeSiEHUE KBaJAPATHOTO KOPHS
U3 yrcia, apuMEeTHIecKoro KBaJpaTHOTO KOPHS;
MPUMEHSTh OIEpaldi0 H3BJICUEHUS] KBAJIPaTHOTO
KOpHSl W3 YHCIIA, UCTOJIB3ysl TPH HEOOXOIUMOCTH
KaJIbKYJISITOD;

OIICHMBATh KBaJpaTHbIC KOPHH IEJIBIMU YHCIIAMH U
JECATUYHBIMH IPOOSIMH;

® pacro3HaBaTh GYHKIMIO y=VX U rpaduK QyHKINH;
® ctpouth rpaduk GyHKIUA TO TOYKAM, OIHCHIBATH




U JApoOW; KBaJIpaTHbIM KOpPEHb U3
CTENICHU; BBIHECEHHE MHOXHTEIS H3-

noa 3HaKa KOpHS, BHECEHUE
MHOXUTENSL  [OJ  3HAaK  KOpHS.
[Ipeo6pazoBanue BBIPAKCHUH,

COAEpKaIMX KBAIPATHBIE KOPHU.

dyuknusa y=vx v*v/X 1 ee rpadux.
[Ipocrenmue VppaLroHaIbHbIe

ypaBHEHUS Vi) =a,/f(x) =
Vg

CBOMCTBA (PYHKLIMH, TIOKa3blBaTh CXEMaTUYECKU
M0JIO’KEHUE TpaduKa Ha KOOPAUHATHOM MJIOCKOCTH;
CPaBHUBAaTh M YIOPSIOYMBATH PpalMOHAIbHBIE U
UPpALMOHAIbHBIE YMCJIA, 3aIIMCAHHBIE C ITOMOIIBIO
KBaJPaTHBIX KOPHEH;

FICCIIEIOBATh YPABHEHHE X° = &, HAXOMUTh TOYHBIC U
npuOIKEHHBIE KOpHH 1TpH a > 0;

WCCIIE0BATh  CBOWCTBA  KBAJpPATHBIX  KOPHEW,

MIPOBOJIS YHUCJIOBBIC AKCIEPUMEHTHI c
MCIIOJB30BaHUEM KaJbKYJSATOpa (KOMIIbIOTEPA);
JIOKa3bIBATh CBOMCTBa apupMEeTUIECKUX

KBaJIPAaTHBIX KOPHEH;

MPUMEHSTH UX JIJIsl IPeoOpa30BaHus BbIPAKECHHUI;
BBIHOCUTh MHOKHUTEINb M3-110J] 3HAKA KOPHS, BHOCUTh
MHOYHUTENb MO 3HAK KOPHS;

BBITIOJIHSTh npeoOpa3oBaHUs BBIPKEHUI,
COJIEpIKaIlIUX KBaJApaTHbIE KOPHHU;
n3y4atb CIIOCOOBI OCBOOOXKICHHUS oT

MPPALMOHATILHOCTH B 3HAMEHATENE ApooH;
BbIpaXaTh TIEPEMEHHBIE U3 TEOMETPUUYECKUX U
dbuznyeckux Gopmy;

BBIYUCIISITh 3HAYEHUS BBIPAXKEHUM, COACPKAIINX
KBaJ[paTHbIE KOPHU, UCTIOIb3Ys MPU HEOOXOAUMOCTH
TaOJMUIly ~ KBaJpaTOB  HATypaJbHBIX  YHCEII,
KaJIbKYJISITOD;

UCIONB30BaTh B XOJIe  pEIIeHus  3ajad
AJIEMEHTAPHBIE  MPEACTABICHUS, CBSA3aHHBIE C
MPUOIMKEHHBIMYI 3HAYCHUSIMU BEJTNYMH;
3HAKOMHTBCSI C UICTOPUEN Pa3BUTHUSI MATEMATUKH.

IToBTOpEHUE
000011EeHHKE.

[loBTOpeHHE OCHOBHBIX TMOHATUH H
METOOOB KypcoB 7 MW &8 KIACCOB,

BBIOMpATh, MPUMEHATH, OLEHUBATH  CIOCOOBI
CpPaBHEHUSl YHMCEJ, BBIYMCICHHH, NpeoOpa3zoBaHUM




(7 4.)

000011IEHNE 3HAHUIA.

BBIPAKCHUH, PEIICHNS YPABHCHUU,

OCYILECTBIISITh CaMOKOHTPOJIb BBITIOJTHSAEMBIX
JEUCTBUI U CaMOITPOBEPKY pe3yabpTara
BBIYUCJICHUH, TTPe0Opa30BaHUM, TOCTPOCHUI;
pemarh 3aJayd U3 PEATbHOW JKU3HH, MPUMEHSTH
MAaTEMATUYECKUE 3HAHUS JUISI PELICHUS 3aJad W3
JIPYTUX IPEAMETOB;

pelaTh TEKCTOBBIEC 3aJadyM, CPaBHUBATh, BHIOMPATh
CrocoObl pENICHUS 3a/1a4H.

No Tema ypoxka /3

YpOKa

1. CreneHb ¢ HaTypaJIbHBIM NTOKA3aTEJIEM U €€ CBOMCTBA.

2. IIpeoOpa3zoBaHue LETbIX BHIPAKEHUI.

3. Pemienne TMHENHBIX YPaBHEHUM.

4, Pemenune 3a1a4 npyu noMomM JUMHEUHBIX YPABHEHHUI.

S. Pemenue 3a1a4 npyu oMoy JUHEWHBIX YPABHEHUM.

6. JIuHeliHOE ypaBHEHHE C IBYMS IEPEMEHHBIMMU. [Taparpad 15. .40
7. JIuHeliHOE ypaBHEHHE C IBYMS IEPEMEHHBIMM. [Taparpad 15. .40
8. ['paduix nrHENHOTO YpaBHEHHUS C ABYMS] IEPEMEHHBIMH. [Taparpad 15. n.41
0. ['paduix nrHENHOTO YpaBHEHHUS C ABYMS] IEPEMEHHBIMH. [Taparpad 15. n.41
10. CucTeMpl TMHENHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU [Taparpad 15. n1.42
11. CucTteMbl IMHEHHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU [Taparpad 15. m.42
12. Cnoco0 moACTaHOBKH. ITaparpad 16. 11.43
13. Cnoco0 1moACTaHOBKH. ITaparpad 16. 11.43
14. Cnoco0 1moACTaHOBKH. [Taparpad 16. I1.43
15. Cnoco0 croKeHusl. [Taparpad 16. I1.44
16. Cnoco0 croxeHusl. [Taparpad 16. I1.44
17. Cnioco0 cloKeHusl. ITaparpad 16. 11.44




18. Pemrenue 3a1a4 ¢ nOMOIIBIO CUCTEM JIMHEUHBIX YPABHCHUU. [Taparpad 16. I1.45
19. Penrenue 3a1a4 ¢ nOMOIIBIO CUCTEM JIMHEUHBIX YPABHCHUU. [Taparpad 16. I1.45
20. KoutposabHas padora no teMe «CucremMbl THHEHHBIX YPABHEHMII ¢ IBYMS NepeMeHHbIMI)

21. PartmonanbHbie BEIpKECHUSI. ITaparpad 1. I1.1.
22. PartmonanbHbie BEIpAKEHUSL. ITaparpad 1. I1.1.
23. OCHOBHOE CBOMCTBO JIpOOH, COKpAIIICHHUE anTeOpandecKux ApooOei. ITaparpad 1. I1.2.
24. OcHOBHOE CBOMCTBO JIpoOH, COKpallleHHE anreOpandecKux Apooeil. [Taparpad 1. 11.2.
25. Crno)xeHue 1 BbIYUTaHUE ApoOei ¢ OAMHAKOBBIMU 3HAMEHATEIISIMH . [Taparpad 2. I1.3.
26. Crno)keHre 1 BhIYUTaHuE ApoOei ¢ OAMHAKOBBIMU 3HAMEHATEIISIMH . [Taparpad 2. I1.3.
217. CroxeHue U BRIYUTAHUE APOoOeH ¢ pa3HbIMU 3HAMEHATEIISIMH. [Taparpad 2. I1.4.
28. Crno)xeHre 1 BBIYUTaHUE APOOEH ¢ pa3HbIMU 3HAMEHATEISIMU. [Taparpad 2. I1.4.
29. KonTpoJsbHas padora no reme «Panuonanbubie 1podu. CiioskeHue U BbIYUTAHKE Apo0eiD)

30. YMHOX)eHHe npooeit. Bo3Benenue npodu B CTENEHb. ITaparpad 3. I1.5.
31. YMHOX)eHHe 1pooeit. Bo3Benenue npobu B CTENEHb. ITaparpad 3. I1.5.
32. YMHO)eHHe 1poOeit. Bo3Benenue npodu B CTENEHb. ITaparpad 3. I1.5.
33. Jlenenne npoOei. [Taparpad 3. I1.6.
34. Jlenenne npoOei. [Taparpad 3. I1.6.
35. Jlenenne npoOei. ITaparpad 3. I1.6.
36. [IpeoOpazoBanne parmoHaIbHBIX BBIPAKECHUH. [Taparpad 3. I1.7.
37. [IpeoOpazoBanne parmoHaIbHBIX BBIPAKECHUH. [Taparpad 3. I1.7.
38. [IpeoOpazoBanne parmoHaIbHBIX BBIPAKECHUH. [Taparpad 3. I1.7.
39. Oynknus y = K/X (oOpaTHas IponopIMoHaIbHOCTE) U ee Tpaduk (Tumepoosia). ITaparpad 3. I1.8.
40. ®ynkius y = k/X (oOpaTHasi mponopluoHaIbHOCTB) U €€ Tpaduk (rumepooia). [Taparpad 3. IL.8.
41. KonTposabHasi padora no reme «PannoHaabHbie 1poOn»

42. KonTpoabHasi pabora no reme «PannoHaabHbie 1poon»

43. PanronanbHbIe ynCIa. ITaparpad 4. I1.10
44, PanronanbHbIe ynCIa. ITaparpad 4. I1.10
45. HppanmonanpHble yucna [Taparpag 4. I1.11
46. HppanmonanpHbie yncia [Taparpad 4. I1.11
47. KBagpartHbie kopHH. ApudmMeTruecKkuil KBaJIpaTHbI KOPEHb. [Taparpad 5. 11.12




48. KBanpaTtubie kopHu. ApudMeTHIeCcKrii KBapaTHbIA KOPEHb. [Taparpad 5. T1.12
49. YpaBHeHHe BHIA X = a [Taparpad 5. I1.13
50. YpaBHeHHe BHIA X = a [Taparpad 5. 11.13
ol. Haxoxenne npuOImKeHHbIX 3HAYCHU KBaAPATHOTO KOPHS. [Taparpad 5. 11.14
52, ®yHKIMA y=vX v*v/X 1 ee Tpaduk. Haparpag 5. 11.15
53. KBanpaTHbIi KOpEHb U3 MPOU3BEACHUS U APOOU. [Taparpad 6. I1.16
o4, KBanpaTHbIii KOpEHb U3 IPOU3BEACHUS U APOOU. [Taparpad 6. I1.16
55. KBanpaTHbIil KOpEHb 13 CTEIICHHU. [Taparpad 6. I1.17
56. KBanparHbIil KOpEHb U3 CTEIICHM. [Taparpad 6. I1.17
o57. KonTpoabHasi pabora no reme «AprudpMeTniecKknii KBAAPATHbIH KOPEHb H €ro CBOCTBa»
58. BriHecenne MHOKUTENS U3-TI0J] 3HAKA KOPHS; BHECEHUE MHOXHUTEIIS MO 3HAK KOPHS. [Taparpad 7. I1.18
59. [IpeoOpa3zoBaHue BbIpaXXEHH, COAEPKAITMX KBaPATHBIE KOPHHU. [Taparpa¢ 7. 11.19
60. IIpeoOpa3zoBaHue BbIpaXKEHU, COAEPIKAIUX KBAIpaTHbIE KOPHHU. [Taparpad 7. 11.19
61. Konrpoabnass padora mo Tteme «llpuMeHeHune cBoiicTB apu(pMeTH4eCKOro KBAaJAPATHOIO

KOPHS»
62. IToBTOopenue. PenieHne 3a1a4 ¢ TOMOIIBIO YPABHEHUH.
63. IToBTOopenue. Pemennit 3a1a4 ¢ HOMONIBIO CUCTEM JIMHEWHBIX YPABHEHUH C IBYMSI HEU3BECTHBIMU.
64. IToBTrOpenue. [IpeobpazoBaHme palMOHATIBHBIX BHIPAXKEHUM.
65. IToBTrOpenue. [Ipeobpa3zoBanme palMOHAIBHBIX BHIPAXKEHUM.
66. I'onoBasi KOHTpoOJILHAsI padoTa.
67. I'ogpoBasi KOHTpoOJIbHAsI padoTa .
68. AHanu3 pe3ynbTaToOB KOHTPOJIBHOU PabOTHI
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