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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OJHUM M3 OINOPHBIX KYpPCOB OCHOBHOI'O OOIIEro
o0Opa3oBaHusA: OHAa 00ECIEYMBAET U3YUEHUE IPYTUX JUCLUIUIMH, KAK €CTECTBEHHO-
HAy4yHOTO, TaK ¥ TYMaHHTapHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOaUMO IS
IPOIOJDKEHUST 00pa30BaHUs U B TIOBCEIHEBHOM XU3HU. Pa3zButre y 00ydarommxcs
HAY4YHBIX TPEACTABICHUH O TPOUCXOXKJICHUU W CYIIHOCTH anredpandecKux
abcTpakiyii, cnocode OTpakeHHUs: MaTeMaTUYECKO HayKOH SIBICHUM U MPOIIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJACITUPOBAHUS B HAYyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOT'O MUPOBO33PCHHUS
Y Ka4eCTB MBIIUICHUS, HEOOXOJUMBIX JIJISl aIaliTalliil B COBPEMEHHOM IH(PPOBOM
oOmectBe. M3yuenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHUS HaAOIIOAATh,
CpaBHHBaThb, HAXOJIWUTh 3aKOHOMEPHOCTH, TpPeOYyeT KPUTUYHOCTH MBIILIICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHSI M BBIBOHI,
dopmynupoBaTh yTBepkaeHUA. OCBOCHHE Kypca anreOpbl 00ecrieunBaeT Pa3BUTHE
JIOTHYECKOTO MBIIUICHUsT OOYYalOIIUXCs: OHU WCTOJB3YIOT NEIyKTHBHBIE WU
WHIYKTUBHBIC PACCyKICHHsI, 0000IICHIEe U KOHKPETH3AINIO, a0CTparupoBaHuE U
aHamornto.  OOydeHume  anreOpe  TpeArnojaraeT  3HAYUTEIBHBIA  O00BEM
CaMOCTOSITEJIbHOM ~ JI€ATEIbBHOCTH OOYYalOIIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 BIsSETCs peaan3alueil 1esTeIbHOCTHOIO IPUHLKIIA O0yUeHusl.

B crpykrype nporpammbl yueOHOro Kypca «Auredpa» Uisi OCHOBHOTO
o0miero oOpa3oBaHus OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOINYECKUE
nuHUU: «YHucna u BBIUKCICHUS», «ANredpanyeckue BhIPAXKEHUsD», «YPaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxnas u3 3TUX coaepKaTeIbHO-METOANUYECKUX
JUHUNA pa3BUBAETCs HA MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJAECHCTBYS €
ApPyTMMHU €ro JuHusAMU. B Xxoze wusydeHuss ydyeOHOro Kypca 0OydaroIIMMCs
HOPUXOJUTCS JIOTUYECKU PacCyXkAaTh, UCIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHbBIN
A3blK. B CBs3M ¢ 3TUM B mporpaMMy y4yeOHOro Kypca «Anredpa» BKIHOYECHbI
HEKOTOpPbIE OCHOBBI JIOTHKH, MPEJCTABIECHHBIE BO BCEX OCHOBHBIX pa3fenax
MaTEeMaTHIECKOTO 00pPa30BaHMSA U CIIOCOOCTBYIOIIHNE OBJIAJICHUIO O0YYarOITUMUCS
OCHOB  YHHUBEPCAJbHOTO  MaTemaThuyeckoro ss3bika. CopaepxkareabHOH |
CTPYKTYpHOH OCOOEHHOCTBIO ydeOHOro Kypca «Airedpa» sBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMA «Yucna ¥ BBIYMCICHUS» CIYXUT OCHOBOM ISt
JaJIbHEHIIIET0 W3YYeHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOyYaOLIUXCS
JIOTHYECKOTO MBIIUIECHUS, POPMHUPOBAHUIO YMEHUS MOJIb30BATHCSA aIrOpUTMaMHu, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCEIHEBHOM
KHU3HU. PazBuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMUs
CBSI3aHO C pALMOHAIBHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (OpPMHUpPOBAHHEM



IIPEACTABICHUA O JACHCTBUTEIBHOM 4YHCJIE. 3aBEPLICHHE OCBOCHHs YHCIOBOM
JUHUU OTHECEHO K cpelHeMYy 0011eMy 00pa30BaHMUIO.

Conepxanue JByX anreOpandeckKux JUHUN — « AITeOpandecKue BbIPaKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHMIO Y OOyUarOUIUXCS
MaTEMaTUYECKOro anmapaTta, HEOOXOJIMMOIo JJIsi PEIIeHMs 3ajady MaTeMaTUKH,
CMEXHBIX TMPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3a7ady. Ha ypoBHe
OCHOBHOTO 0011ero o0Opa3oBaHusl Y4eOHbIH Marepuan TIpYyNIUPYEeTCs BOKPYT
palMOHANIBHBIX BbIpaXKEHHI. AnreOpa AEMOHCTPUPYET 3HAUECHUE MaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKHMX MOjeNiel, OMHCAaHHUs MpPOLECCOB U
ABJIGHUA peanbHOro Mupa. B 3agaunm oOydeHuss anreOpe BXOIAT TaKxKe
JanbHelllee pa3BUTHE AITOPUTMHYECKOTO MBILIUICHUS, HEOO0XOJUMOro, B
YaCTHOCTH, JJII OCBOCHMSI Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMHU
NeAYKTUBHBIX paccyxjeHuid. [IpeoOpazoBanne cCUMBOJIbHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHHsI, CHOCOOHOCTEN K MATEMAaTUYECKOMY TBOPYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(ruecKoil TMHUK HAllEJIeHO Ha MOJyYeHHe
oOy4JaromuMHCs 3HAHUN O (QYHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeu
JUTSL OITMCaHUSI U UCCIIEIOBaHUS Pa3HOOOPa3HbIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydyeHne marepuana CIOCOOCTBYET Pa3BUTHIO y OOydarouiuxcs
YMEHUS UCTIOJIb30BATh Pa3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKH —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opmupoBaHue
IpeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUHU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIEIYIONIME OCHOBHBIE DPa3eibl COACPKAHUS:
«Yucna u BBUHUCIEHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEPABEHCTBAY, « DYHKITUNY.

Ha m3yuenne yueOHOTO Kypca «Anredpay» orBoautcs 306 yacoB: B 7 kiacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
kiacce — 102 yaca (3 yaca B HEZIEN0).



COAEPXAHUE OBYUYEHUA
8 KIIACC

Yuciaa v BbIYMCICHUS

KBagpatueiii kopenb u3 uucia. [loHsTue 00 uUppalMOHAIBHOM 4YHUCIHE.
Jecsatuunble TpUOIMKEHUS UppalMOHANIbHBIX yucen. CBoicTBa apupMeTHYECKUX
KBaJIpaTHBIX KOPHEN U UX MPUMEHEHHUE K MIPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUI
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHUCIIA.

Crenens ¢ nenpIM noKaszaTesneM u €€ cporictBa. CTaHIapTHas 3aIllUCh YNCIA.

AJire0panyvecKue BbIpasKeHHU s

KBagpaTHplii  TpEXwieH, pa3JIO)KEHHE  KBAaJpPaTHOIO TPEXWIEHA  HA
MHOHUTEIH.

AnreOpanveckass ApoOb. OCHOBHOE CBOMCTBO anredpanyeckoi Japoowu.
CnoxxeHue, BbIYMTAHHME, YMHOXXEHHE, JeJIeHHe anredpandeckux JapoOei.
PanvonanbHbie BRIpXKEHHS U UX TTPeoOpa3oBaHueE.

YpaBHeHUs] M1 HEPABEHCTBA

KBagpatHoe ypaBHenue, Qopmyia KOpHEH KBaJpaTHOIO YpPaBHEHHS.
Teopema Buera. PenieHue ypaBHEHHI, CBOASIIIMXCS K JUHEWHBIM U KBaJIpPaTHBIM.
[Ipocreiimue ApoOHO-paIIMOHATbHBIE YPABHEHHUS.

I'paduueckas nHTEpHpeTalvs ypaBHEHUN C ABYMsI IEPEMEHHBIMU M CHUCTEM
JVUHEWHBIX YpPaBHEHUW C JBYMsS I€peMEHHbIMU. l[IpuMepbl pemeHus CcHucTem
HEJIMHEWHBIX YPABHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpaniyeckiuM CriocoOoM.

YuciioBele HEpABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJHOWM MEPEMEHHOM.
PaBHOCUMIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucrteMbl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DOyHKUUMA

[lonstue @ynkmuu. OOIacTh OMNpeAeNeHus W MHOXKECTBO 3HAYCHHI
¢bynkiuu. CriocoObl 3a1anus PyHKITHIA.

I'padpux dbynaxkumuu. Urenne cpoiictB dyHkumuu mno e€ rpaduxy. [Ipumeps
rpadukoB GyHKIIHA, OTPAKAIOMIUX PEATTbHBIE TIPOIIECCHI.

OYHKIMY, OMUCHIBAIONIME TPSIMYI0 H OOpaTHYI MPOMOPIHUOHATHHBIC
3aBrcuMocTH, ux rpaduxu. Oynkupn Y = X2, y = x3, y = VX, y=|x|. ['padudeckoe
pelleHUE YPaBHEHUIN U CUCTEM YPABHECHUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4YHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl Y4eOHOro Kypca
«Anredpa» XapaKTepU3yTCA:

1) naTpuoTHYeCKOe BOCIIMTAHHUE:

IIPOSIBJICHUEM HMHTEpeca K MPOLIIOMY M  HACTOALIEMY POCCUHCKOU
MaTEMaTUKH, I[IEHHOCTHBIM  OTHOIIEHHEM K  JOCTHXKEHUAM  POCCHMCKHUX
MaTEMaTUKOB U POCCUICKON MaTeMaTH4eCKOW WIKOJIbI, K HCIOJb30BAHUIO ATHX
JOCTHXKEHUH B PYTUX HayKax U NPUKIAJHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITTOJIHEHHIO 00SI3aHHOCTEHN Tpa)KIaHUHA U pealn3aluu ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp IpakJIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBI3aHHbBIX
C TPAKTUYECKUM MPUMEHEHHUEM JOCTH)KEHUI HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUYECKHUX IIPUHIIUIIOB B IESITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOW Ha AakKTHBHOE YYacTHE B pELICHUM MPAKTHYECKHX 3a]ad
MaTEMaTU4YEeCKOM HAaIpPaBICHHOCTH, OCO3HAaHUEM Ba)XHOCTH MAaTEMAaTHYECKOIO
o0pa3oBaHMs Ha NPOTSHDKEHHWU BCEH JKM3HM JUIsl YCHEIIHOM MpodeccHoHaNbHOM
JESTeIbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
OCTPOEHUEM MHMBUIyaIbHOM TpaeKTOpuu 00pa30BaHUsl U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OILECTBEHHBIX OTPEOHOCTEH;

4) acTeTHYECKOEe BOCIIMTAHHE:

CHOCOOHOCTBIO K HMOLMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajay, pEIIeHUH, pacCyXIEHUI, YMEHHUIO BUIETbH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTauuell B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IPEICTAaBIECHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHUEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UeI0BEUYECKOM
NEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LMBHIN3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKH U MATEMATHYECKOW KYJbTYypOH Kak CpeICTBOM
NO3HAHUS MHpA, OBJAJEHUEM NPOCTEHINMMU HABBIKAMHM HCCIIEN0BATEIbCKOM
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnmUTaHHe, (POPMHUPOBAHHE KYJbTYPbI 3A0POBbS U
IMOLMOHAIBHOIO 0JIArONOIYy YU



TOTOBHOCTBHIO MPUMEHSTh MaTEMaTUYECKHWE 3HAHUS B HHTEpPecax CBOETO
3MI0POBBS, BEACHUS  3J0pOBOTO  00Opa3za  >KM3HU  (370pOBOE  MHTaHUE,
cOaaHCUPOBAHHBIN PEXUM 3aHATUW M OTAbIXa, peryisipHas ¢dunyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HABBIKA PEQPIEKCUM, TPU3HAHHEM CBOETO
paBa Ha OIIMOKY U TAKOTo )K€ MpaBa APYroro 4ejIoBEKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 00JIaCTM COXPAHHOCTH OKpYKalollled Cpenbl, IJIaHUPOBAHUS TOCTYIKOB U
OIICHKM HMX BO3MOXHBIX TIOCIEJACTBUM JJISI OKPY>KAIOIIEH Cpeabl, OCO3HAHHEM
100aJBbHOTO XapakTepa dKOJOTHUYECKUX MPOOJIeM U MyTEeH X pelieHus;

8) ajanTanus K M3MEHSIIONIUMCH YCJOBUSIM COIMAJIBHON M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHSX HEONPEACIEHHOCTH, MOBBIIMICHHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUECKYIO JCSTEIbHOCTh, B TOM YHUCIIC
YMEHUE YUYUThCA Yy JPYTHUX JIIOJICH, MPUOOpEeTaTh B COBMECTHOM JESATEIHLHOCTH
HOBBIC 3HAHMS, HABBIKM M KOMIICTCHIIMHU U3 OIbITA JPYTHUX;

HEOOXOIUMOCThI0O B  (OPMUPOBAHWU HOBBIX 3HAHHWK, B TOM YHCIIEC
dbopMyIUpOBaTh UACH, IOHATHS, TUTIOTE3bI 00 00BEKTAX U SBJICHHUSIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HAaBaTh JC(QUUUTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0O KaK BbI30B, TPEOYIOLUN KOHTPMEpP, KOPPEKTHUPOBATH
NpUHUMAaeMble pPEIIeHUs W JAeUCTBUs, (OPMyIHpPOBaTH M OIEHUBATH PHUCKU U
NOCNECTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATBI
Ilo3naBare/ibHbIe yHUBEPCAJIbHbIE YyYeOHbIE JeiicTBUS

ba3oBble Jornueckue AecTBUA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMAaTHUYECKUX
O0BEKTOB, TOHSATUH, OTHOILIEHWH MEXKIY NOHATHSIMH, (HOPMYIUPOBATH
OTpeJeICHNs]  TOHSATUH, YCTaHAaBIWMBAaTh CYIIECTBEHHBIH  MPU3HAK
KJIaccu(UKaIy, OCHOBaHUS i OOOOIIEHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN34;

e BOCHPUHUMATH, (OPMYIUPOBATH M  MPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEpJUTEIbHBIE W OTPHUIATEIbHBIC, CAMHUYHBIC, YaCTHBIE W OOIMIHeE,
YCIIOBHEIE;

e BBISBIISATH  MaTEMAaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U W
nmpoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOACHUSX W YTBEPKICHUSIX,



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHUS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNL;

JIeNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUEHUH 110 aHAJIOTHH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (MPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTU4YeCKUX (PAKTOB, BBICTpAaUBATH APryMEHTALUI0, MPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHMs, BBHIOMpATh HaumOoJiee MOAXOASIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUER).

ba3oBble ucciegoBaTeIbLCKIE AEHCTBHUS.

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHUS,
(GbopMyIHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTAaHABIWBAaTh HWCKOMOE W JaHHOE, (HOPMHPOBATH
TUIIOTE3Y, apryMEHTUPOBATh CBOO TIO3UIINIO, MHECHUE;

IPOBOAUTL 110 CAMOCTOSITCIIBHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIN
AKCIICPUMEHT, He0O0JIBIII0E HCCIIE0OBAHNE 110 YCTaHOBJICHUIO
0COOEHHOCTEN MaTeMaTUYECKOro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy COOOH;

CaMOCTOATEILHO (POPMYIIMPOBATH OOOOIIEHUS U BBIBOJIBI IO pe3yJbTaTaM
IPOBEIEHHOTO HAOIOACHUS, WCCICAOBAHMS, OIICHHBATHh JIOCTOBEPHOCTH
TIOJTyYCHHBIX Pe3yJIbTaTOB, BBIBOJOB U 000OIICHHUI;

IIPOTHO3UPOBATh BO3MOJYKHOE Pa3BUTHE IMpOIECCa, a TaK)KE BBIJIBUIaTh
IPEIITOIOKEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pa6Gora ¢ undgopmaumei:

BBISIBJISITh HEJAOCTATOYHOCTh W HW30BITOYHOCTh HHGOPMAIMH, JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3IMYHBIX BUIOB U (DOPM Ipe/ICTaBICHUS;

BbIOMpaTh QopMy TmpencTaBieHus WHPOPMANMH U HWLIFOCTPUPOBATH
pelraemMbie 3a/Jladyd  CXeMaMH, JuarpaMMaMiy, WHOW Tpadukoil u ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO0 KPHUTEPHUSM, MPEAIOKCHHBIM
yauTeIeM Wi cPOPMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUA:

BOCIIpUHUMATh M  (OPMYJIHUPOBATH CYXKJIEHUS B COOTBETCTBUU C
YCJIOBUSIMU U LIEJAMU OOILEHHUS, SICHO, TOYHO, TPAMOTHO BbIPaXaTh CBOIO



TOUYKY 3pEHHUSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATh MOTYUEHHBIA PE3yNIbTaT;

B X0JIe 00CYKJEHUS 3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYK/1ae€MON TEMBI,
poO0JIeMBbl, pelaeMoil 3a1aum, BbICKA3bIBATh MJIEH, HALICJIEHHBIE HA ITOUCK
pELIeHMs, COIMOCTAaBIATh CBOM CYXXIEHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JMAJIOra, OOHApY>KMBaTh pa3JIMYUE€ U CXOJCTBO IMO3ULIHMN, B
KOppeKTHOU (hopme hopMyIHMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;
OpEICTaBIATh  pe3yJbTaThl  pEIIEeHUs  3aJauyd,  SKCIEPHUMEHTA,
UCCIIeIOBAaHUsA,  MPOEKTa,  CAMOCTOSTENbHO  BbhIOMpaTh  (opmar
BBICTYIUJIEHUS C YUETOM 3aJ1a4 MPE3EHTALUN U OCOOCHHOCTEN ayIUTOPUU;
NOHMMAaTh M HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJHOM U
UHAUBUAYATbHON paOOThl MpU pPEHIEHUH Y4eOHbIX MAaTeMaTHYeCKHX
3ajady;

NPUHUMATH 1I€JIb COBMECTHOM JESATEIbHOCTHU, MJIAHUPOBATH OPTraHU3AIUIO
COBMECTHOM paboThl, pacmpenensiTb BHABI padoOT, OrOBapUBATHCA,
00CyX/1aTh POLECC U Pe3ysIbTaT padOThl, 00001aTh MHEHHSI HECKOJIBKHUX
JIIO/IEH;

y4acTBOBaTh B TPyHNHoBbIX (¢Gopmax pabotel (0OCyXIeHus, oOMeH
MHEHUSIMH, MO3TOBbI€ IITYpPMBl M JPYTHE), BBINOJHITH CBOIO YacTh
paboThl U KOOPAMHUPOBATH CBOU JEHCTBUSI C IPYTUMH YJI€HAMH KOMAaH/[IbI,
OLIEHHMBATh KAaueCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT IO KPUTEPHSM,
c(OopMyJIMPOBaHHBIM YYaCTHUKAMHU B3aUMOJIEHCTBUSI.

PeryjsiTuBHBbIC YHHBepcaJibHbIe YUeOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITH IUIaH, AJITOPUTM PEUICHUs 3aAadydl (UIU €ro
4acTh), BIOUpATh CMOCOO peIIeHUs ¢ yU4E€TOM HMEIOIIUXCS PEeCcypcoB H
COOCTBEHHBIX BO3MOJKHOCTEH, apryMeHTHPOBAaTb W KOPPEKTHPOBATH
BapUaHTHI PEIICHUH ¢ yYETOM HOBOM HH(POPMAITUH.

CaMOKOHTpOHL, AMOIUOHAIbHBIN MHTEJJIEKT:

BJIAJETh CIIOCOOAMU  CAaMONPOBEPKH, CAMOKOHTPOJS Mpoluecca U
pe3yJibTaTa pelIeHUs] MAaTEMAaTUUYECKOW 3a1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHb NPU PEIICHUH
3a7a4i, BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIBCTB, HAMICHHBIX OITUOOK, BHISBICHHBIX TPYTHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTU IOCTABICHHOW LEIH
U YCIIOBUSM, OOBSICHATh IPUUYUHBI IOCTUKEHUS UM HEAOCTHKEHUS 1IEIH,
HAXOJUTh OMIHNOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI



K koHiy oOydenuss B 7 kJjacce OOyYaromMiiCS TMOJMYYUT CIEAYIOIIHE
MpeMETHBIE PE3YIbTaTHI:

Yucsia ¥ BbIYUCTICHUS

BrinonusaTh, coueras YCTHbIE U MHCHbMEHHBIE MPUEMBI, apuMETHUECKUE
JENUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxoauTh 3Ha4YeHUs YKCIOBBIX BBIPAXKECHHUH, MPUMEHSThH pa3sHOOOpa3HbIC
crocoObl U MPUEMBI BBIYMCICHUS 3HAYCHUW APOOHBIX BBIPAXKEHUU, COACPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[lepexonuth OoT ogHOM (OPMBI 3amucu 4yuces K Japyrou (mpeoOpa3oBbIBATH
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI) B JCCATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAJILHBIC YUCIIA.

OKpyIJIsITh ynCna.

BBIMOTHATH TPUKUIIKY U OIEHKY Pe3ysIbTaTa BBIYMCIECHUM, OIICHKY 3HAUYCHUN
YUCJIOBBIX BBIpaKEHUU. BBIMOMHATH NEUCTBUS CO CTEMEHSIMU C HATypaJlbHBIMU
MOKA3aTeIISIMHU.

[IpuMeHsT,  NpPU3HAKK  JCIUMOCTH,  PA3jOKEHUE HAa  MHOXKUTEIU
HATypaJIbHBIX YUCEI.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPUHOHAIBHOCTBIO BEJIIUYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yabTaThl pelIEHUs 3a7ad ¢ Y4ETOM OTpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.

AuireOpanyeckue BbIpasKeHUS

Hcnonb3oBaTh anreOpandeckyio TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHATH
e€ B mipoliecce OCBOCHHS Y4eOHOro MaTepuaa.

Haxonute 3HaueHUsT OyKBEHHBIX BBIPAKCHHM TPHU 3aJaHHBIX 3HAYEHUSX
NEPEMEHHBIX.

BoimonHaTh  mpeoOpa3oBaHHUS  IENOTO  BBIPAXKEHUS B~ MHOTOWICH
IPUBEJICHUEM OJI00HBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BpINOnHAT yMHOXXEHHE OJIHOWIEHA HAa MHOIOYJIEH M MHOrOWJIeHa Ha
MHOTOWIEH, TPUMEHSTH (hOPMYJIbI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh PA3JI0KEHUE MHOTOWIEHOB HA MHOXHUTEIW C MOMOIIBIO
BBIHECEHHSI 3a CKOOKM OOIIEro MHOXWTENs, TPYNIUPOBKH  ClIaraeMbiX,
npuMeHeHHs (OPMYJT COKPAILIEHHOTO YMHOXKEHHUSI.

[IpuMensTh npeoOpa3zoBaHUsi MHOTOWICHOB JJISI PEHICHUST Pa3IUYHbIX 3a7a4
U3 MaTEMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEaTbHON MPAKTHKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYpPAJbHBIMU IOKA3aTENSIMH IS
peoOpa3oBaHUsl BEIPAKCHHIA.

YpaBHeHUs 1 HEPpaBEHCTBA



Pemate nuHENHBIE ypaBHEHUs C OJHOM IEPEMEHHOW, NPUMEHssA MpaBUiIa
nepexo/ia OT UCXOAHOTO YpaBHEHUS K paBHOCHIbHOMY eMy. [IpoBepsaTs, sBisercs
JIM YUCIIO KOPHEM YPaBHEHHUS.

[IpumeHsATh rpaguyeckue METObl MPU PEIIECHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe mpuUMEpHl Map 4YHUCEIN, SIBIAIOIIUXCS pPEIIeHuEM JMHEHHOTO
ypaBHEHUS C IByMS IEPEMEHHBIMH.

CtpouTh B KOOpAWHATHOW IJIOCKOCTH TpadUK JHMHEHHOTO ypaBHEHUS C
JIBYMSl TICPEMCHHBIMH, TOJIB3YSACh TI'PaQUKOM, MPUBOIUTH TPHUMEPHI PEIICHUSI
ypaBHEHHUSI.

PemaTth cucTeMbl IBYX JIMHCWHBIX YPaBHEHUH C IBYMs TIEPEMCHHBIMHU, B TOM
quciie rpapuuecku.

CocTaBnsaTh W pemiath JTWHEHHOE YypaBHEHHE WM CUCTEMY JIMHEHHBIX
ypaBHEHUH 1O YCIOBHIO 3aJa4d, HWHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ[a4H MOJTy9YEeHHBIH Pe3yIbTaT.

DOyHKUUMA

N300paxaTh Ha KOOPIUHATHON NPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATAM, JIY9H, OTPE3KH, HHTEPBAJIbI, 3aMTUCHIBATH YHCIOBBIC POMEKYTKH HA
anredpandyeckoM S3bIKe.

OtmeyaTh B KOOPAMHATHOW TJIOCKOCTH TOYKH IO 3aJJaHHBIM KOOpAHHATaM,
cTpouTh rpaduku TuHeHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € TMOMOIIbIO (YHKIUNA M3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BpPEMsI, pPacCTOSHUE, II€HA, KOJUYECTBO, CTOUMOCTD,
IIPOU3BOUTEILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonute 3HaueHue QyHKIMH 10 3HaYEHUIO €€ apryMEeHTa.

[Tornmats rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a WHGOPMAIIUH,
U3BJIEKATh U UHTEPIPETHPOBATH HH(POPMAIIHMIO U3 TPa()UKOB PEaNbHBIX MPOIIECCOB
Y 3aBUCUMOCTEH.

K xonmy oOyuenus B 8 kjacce oOydYaromIuiicss MONYYHUT CIETYIOIIHNE
peaMeTHbIE Pe3YJIbTaThl:

Yucsa 1 BBIYUCICHUSA

Hcnonb3oBaTh HaYallbHBIE MPEACTABICHUS O MHOXXECTBE JIEHCTBUTEIBHBIX
YHCeIT JUIsl CPABHEHUS, OKPYTJIICHUSI U BBIYUCIICHHUM, N300paXkaTh NEHCTBUTEIbHBIC
YyUCJla TOYKAMU Ha KOOPAWHATHOU NPSIMOM.

[IpumensaTy moHATHE apU(PMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOJWTH
KBaJIpaTHbIC KOPHU, WCIIOJB3YS TPU HEOOXOAMMOCTH KAIBKYJSTOP, BBITOIHSTH
npeoOpa3oBaHusl BBIPAXKEHUHM, COACpPKAIIUX KBAaJApPATHBIE KOPHH, WCIOJB3YS
CBOWCTBA KOPHEMN.



Hcnonp3oBaTh 3amucu OONBIINX M MaJIBIX YHCET C IMOMOIIBIO JACCATHIHBIX
npoOeii u creneHedt yucna 10.

AJire0pandecKue BbIpasKeHHU s

[IpuMeHAT, TOHSATHE CTEMEHW C IeNBIM  [TOKa3aTelieM, BBIIOJIHSTH
npeoOpa3oBaHuUs BEIPAKCHUN, COACPIKAIINX CTEIIEHHU C IETBIM MTOKa3aTeIIeM.

BBITIOIHATE TOKIECTBEHHBIE MPEoOpa30BaHUS PAMOHATBHBIX BBIPAKCHHM
Ha OCHOBE TPaBWJI ICUCTBHI HAJl MHOTOWICHAMH U aJITeOPandeCKUMHU IPOOSMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOXKUTEIU.

[TpumeHsATh MpeoOpa3oBaHMs BEIPAXKCHUN JJI PEIICHUS Pa3IMYHBIX 3a/1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEJAMETOB, U3 PEATbHOMN MPAKTHKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemats NMHElHBIE, KBaJpaTHbIC yYpaBHCHUS W pallMOHAIBHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMS TIEPEMCHHBIMH.

[TpoBOIUTE MpOCTEHININE UCCACAOBAHKS YPABHCHHH M CUCTEM YPaBHCHHIA, B
TOM YHUCJIC ¢ IPUMEHEHUEM TpadUUeCKuX NpEeICTaBIeHUH (yCTaHABINBATh, UMEET
M ypaBHCHUEC WJIM CHCTEMa YPaBHCHHUH PEIICHHS, €CJIU HMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT CIOBECHOW (OPMYIMPOBKH 3a1add K €€ aiareOpanvecKoi
MOJIENTA C TIOMOIIBIO COCTaBJICHUS YpaBHEHUS WJIM CHCTEMbl YpaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJTYYEHHBIN pe3ysbTarT.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
pemarh JMHEHHbIE HEPaBEHCTBA C OJIHOM NEPEeMEHHOW U UX CHCTEMBI, JaBaTh
rpauyuecky0 WILIIOCTPALMIO MHOXKECTBA PEIIEHWH HEpaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKUUMA

[lonumaTe ¥ UCIONB30BaTh (DYHKIIMOHATIBHBIE TIOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYEHMsI), OMPEACNsITh 3HaueHHe (YHKIUM O 3HAYCHHUIO
apryMeHTa, OINpeeisaTh CBOMCTBA (DYHKITUH 110 €€ TpaduKy.

Ctpoutsb rpaduku d7IeMEeHTaApHBIX QYHKIIUN BUJIA:

y = kiX, y = X2,y = x3y = X, Y = VX, oIuchIBaTh CBOWCTBA YHCIOBON
byHKIIMN TI0 €€ TpaduKy.

K xonmy oOyuenus B 9 kiacce oOydYaromiuiicss MONYYHUT CIETYIOIIHNE
IPEIMETHBIE PE3yIbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHATLHBIC M HPPAIIMOHATLHEIE YHCTIA.

BoeimonaaTe  apudmeTHdyeckue JeUCTBHS C PAlMOHAIBHBIMU  YHUCIIaMH,
couetass YCTHbIE W TUCHhMEHHBIC TPHUEMBI, BBHITIOJHATH BBIUUACICHUS C
UPpaAMOHATHLHBIMHA YUCTAMH.



Haxonute 3HaueHuss CTeneHEM C LEIbIMHU I[OKa3aTelsiIMU U KOPHEW,
BBIUHCIISATh 3HAYCHUSL YUCIIOBBIX BBIPAKECHUM.

OKpyriaTh [E€UCTBUTENBHBIE YHCIA, BBINOJHATH MPUKUIKY peE3yJibTaTa
BBIUKCJIEHUM, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemare nuHeHbIE M KBaJApaTHBIE YpaBHEHMS, YPABHEHUs, CBOJSIIUECA K
HUM, NPOCTEUIINE APOOHO-PAIIMOHATBHBIC YPaBHEHUS.

Pemars cucTtempl NByX JIMHEWHBIX YPAaBHEHUW C ABYMS IIEPEMEHHBIMHU U
CHUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISIETCS JTMHEHHBIM.

Pemiate TekcTOBBIE 3ajauM  anreOpauvdecKuM CIOCOOOM € TMTOMOIIBIO
COCTABJICHUSI YPABHEHUS WUJIA CUCTEMBI JIByX YPAaBHEHHH C IByMsI IIEPEMEHHBIMH.

[IpoBOAUTH MPOCTEUIINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHHM, B
TOM YHCJIC ¢ IPUMEHEHHEM TpauiecKux mpeacTaBieHuil (yCTaHABIMBATh, UMEET
J1 YPaBHCHUE WM CUCTEMA YPABHECHUU PEILICHUS, €CIIH UMEET, TO CKOJbKO, U
npouee).

Pemiate nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paKaTh
pElIEHUE HEPABEHCTB HA YHMCIIOBOM MPSMOM, 3alMCHIBATh PEUICHUE C MOMOIIBIO
CUMBOJIOB.

Pemare cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONME KBAJAPAaTHOEC HEPABEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEMBI
HEPABCHCTB HA YKMCJIIOBOW MPSMOM, 3aMMCHIBATH PEIIEHUE C TOMOIIBK) CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUM PA3JIMYHBIX 3a/1a4.

DOyHKIUMA

Pacno3naBath (yHKIIMKM H3y4eHHBIX BHUJIOB. [lOoKa3pIBaTh CXEMaTHYECKU

pacIoioKeHre Ha KOOPAMHATHOM MJIOCKOCTH rpadukoB GyHKIHMH Buaa: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |x|, B 3aBHCHMOCTH OT
3Ha4YeHUH KOA()PHUIIMCHTOB, ONMKMCHIBATH CBOWCTBA (DYHKITUH.

Ctpouth U M300pakaTh CXEeMaTHYECKH T'paUKW KBaIPATHYHBIX (YHKIIUM,
OIMHCHIBATh CBOWMCTBA KBAJPATHUHBIX (PYHKIUH 10 UX Tpaduxam.

PacnioznaBaTh kBagpaTHyHyr0 (QYHKIHIO TTO (GopMyIie, MPUBOIUTH TPUMEPHI
KBaJIpaTUYHBIX (QYHKIIUNA U3 peaTbHOU KU3HU, PU3UKHU, TEOMETPHH.

YmncJioBbIe MOCTEA0BATEIbHOCTH M MPOTPeCcCUH

Pacno3naBath apuMeTHUECKyl0 U TE€OMETPUYECKYI0 MPOTrPECcCUd Mpu
pa3HbIX Croco0ax 3aJaHusl.

BbIMONHATS  BBIYHCIIGHUS C  HWCMOJB30BaHWEM (opMyn N-ro  dieHa
apuPMETHIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh uYjeHbl TOCJIEIOBATEIIbBHOCTH TOYKAMU Ha KOOPAWHATHOU
MIJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCJIOBBIMH IOCICIOBATCILHOCTSIMH, B TOM
YHCIIC 33a/1a4U U3 PeaTbHOM JKU3HU (C MCIIOIB30BAHUEM KaIBKYJISATOPA, ITU(POBBIX
TEXHOJIOTHI).



8 KUIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 Uucna u Beruucnenus. KpagpatHaeie KOpHH 15 2 https://m.edsoo.ru/7fA17af8
9 Yucia u BeranciieHusa. CTeneHb ¢ [eNbIM 7 1 bu6moreka [IOK
ITOKa3aTeJeM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKkue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBanpaTHbii TpEXUIIeH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BBIPaXKEHUS. 15 1 bubnuoreka [IOK
Anrebpandeckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 1 bubnuoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
8 DyHiuii. OCHOBHBIE [IOHSATHS ° https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyHKuHH. THCTOBEIC PyHKIIHH o 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 TosToperne u 0bobmenne 0 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 10 0



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosunyecTBo yacos
Jara
Ne i/ Tema ypoka KounrtpoJbHbie IIpakTHYeckue
Bcero U3yUYEeHUS
padoThl padoThI

KBagpartHblil KOpeHb U3 4ncia 1

[TonsiTre 06 MppallOHAIILHOM YHCIIe 1
3 JlecsiTHUHBIC TPUOTVKSHUS UPPAITMOHATBHBIX 1

qucen
4 JlecsiTHUHBIC TPUOTVKSHUS UPPAITIOHATBHBIX 1

qucen
5 JleficTBUTEIIbHBIC YHCIIA 1
6 CpaBHEHHE ACHCTBUTEIBHBIX YHCEN. 1

[ToaroroBka K KOHTPOJIBHOM paboTe
7 BBoaHasi KOHTpoOJIbHAsI padoTa 1 1 16.09
8 CpaBHEHME IEUCTBUTENbHBIX YHCENl. AHAIU3 1

KOHTPOJIbHON pabOThI
9 ApudmeTrueckuil KBaIpaTHbIA KOPEHb. 1
10 CpoiicTBa apuMeTUUECKUX KBAAPATHBIX 1

KOpHEH. YpaBHeHUE BUIa X> = a
11 CBoiicTBa apuMeTHUECKUX KBapaTHBIX KOPHEH 1
12 [IpeobpazoBaHue YHCIOBBIX BBIPKECHUIH, 1

COJIEp KaIINX KBaIpaTHbIE KOPHU
13 [IpeoOpazoBaHue YHCIOBBIX BBIPAKCHHIA, 1

COJIEpIKaIINX KBaIpaTHbIE KOPHU
14 [IpeoOpa3oBaHue YNCIOBBIX BHIPAKEHUH, 1




CoJIeprKallNX KBaJipaTHbIE KOPHU

KonTposabHas pabora "uncioBbie

15 BbIPAaKEHMS, COJep:KallUe KBaJIpaTHbIe 1 4.10
KOPHH.
16 CreleHsb ¢ IeIbIM IT0Ka3aTelIeM 1
CrangapTHas 3anmuch yncia. Pa3mepsl 00beKTOB
17 OKpYKaroIIero Mupa (0T 3JIEMEHTAPHBIX YaCTHI] 1
JI0 KOCMUYECKUX O0BEKTOB), JNIUTEITLHOCTh
MIPOIIECCOB B OKPYIKAIOIIEM MHUPE
18 CBOMCTBaA CTENEHH C IEILIM ITOKa3aTelIeM 1
19 CBOMCTBA CTENEHHU C IEILIM IT0Ka3aTelIeM 1
20 CBOMCTBaA CTENEHH C IEILIM ITOKa3aTeIeM 1
21 CBOMCTBaA CTENEHH C IIEILIM ITOKa3aTeIeM 1
22 CBOMCTBA CTENEHH C IEILIM ITOKa3aTeJIEM. 1
23 KBaapartHelii TpéxuneH 1
24 KBagpartHelii TpéxuneH 1
o5 Paznosxenne kBagpaTHOTO TpEXUIECHA HA 1
MHOYKHTEHN
26 Pa3znoxeHne kBaapaTHOro TpEXUICHA Ha 1
MHOYKHATEIHN
KonTpoabHasi padoTa mo reMmam
27 "KBaaparnsie kopuu. Ctenenn. KBaaparnsii 1 11.11.24
Tpex4JieH"
28 Anrebpanyeckas 1poOb 1 13.11
29 JlomycTrMble 3HaYCHHSI IEPEMEHHBIX, BXOISAIITNX 1 15.11
B anreOpanyecKue BhIPaKCHH
30 JlonycTrMble 3HaUEHUS IEPEMEHHBIX, BXOASIINX 1 18.11




B anredpanyecKre BHIPOKECHUS

31 OcHOBHOE CBOICTBO anredpandeckoi aApodu 1 20.11

32 Coxpatenue apooeit 1 22.11

33 Coxpartenue apooeit 1 25.11

34 Coxpartenue apoodeit 1 27.11

35 Crnoxenne, BI)I‘II/ITaHI/Ie: YMHO)KEHHE U JICTICHNE 1 29,11
anredpandeckux Apoodei

36 CrnoxeHne, BBIYUTAaHUE, YMHOKEHHE U JICTICHNE 1 512
anredpanveckux Apodei

37 CrnoxeHne, BRIYUTaHNE, YMHOKEHHE U JICTICHUE 1 412
anredpanveckux Apodei

38 Cnosxenue, BBIYNTaHUE, YMHO)KEHHE U JICTICHNE 1 6.12
anreOpandecKkux Ipooei

39 [IpeobpazoBanme BBIPAKEHUM, COACPKAITUX 1 9.12
anreOpandeckue apoou

40 [TpeoOpa3oBanue BBIPAKEHHUH, COEPKALIIX 1 11.12
anreOpandeckue apoou

41 [TpeoOpa3oBanue BHIPAKEHHUH, COJICPIKALINX 1 13.12
anredpandeckue apoou

42 AJIMHUHHMCTPATUBHASI KOHTPOJIbHAasI padoTa nmo 1 16.12
TeMe "AsnredOpanyeckasi 1poonb"

43 KBanpaTtHOe ypaBHEHUE 1 18.12

44 HenonHoe kBagpaTHOE ypaBHEHHE 1 20.12

45 Henonxoe kBagpaTHOE ypaBHEHHE 1 23.12

46 dopmyiia KOpHEN KBAaPATHOTO YPaBHEHUS 1 25.12

47 dopmyiia KOpHEN KBAaPATHOTO YPaBHEHUS 1 27.12

48 dopmyiia KOpHEN KBAaPATHOTO YPaBHEHUS 1 30.12




49

Teopema Buera

50 Teopema Buera

51 Pemienue ypaBHeHUH, CBOIAIIUXCA K
KBaJIpaTHbIM

59 Pemrenne ypaBHeHuUH, CBOAAIMAXCS K
KBaJIpaTHbIM

53 [Ipocreiimue 1poOHO-pallOHAIbHBIE YPaBHEHUS

o4 [Ipocreiimue 1poOHO-pallOHAIbHBIE YPaBHEHUS

55 Pemienmne TeKCTOBBIX 3a/1a4 ¢ MOMOUIbIO
KBaJIpaTHBIX YpaBHEHU

56 Pemienune TeKCTOBBIX 3a/1a4 ¢ MOMOUIbIO
KBaJIpaTHbIX YPABHCHUN

57 KonTpoabHasi padora nmo teme "Kaaparnbie
ypaBHeHus"
JIuHelHOe ypaBHEHHUE C IBYMs IEPEMEHHBIMU,

58 ero rpaduk, MIpUMEpPHI PEIICHHS YPaBHCHU B
LeNBIX YNCIaxX
JIuHelHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU,

59 ero rpaduk, IpruMepsl pelIeHus ypaBHEHUH B
LEJIBIX YNCIaxX
JIunelHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU,

60 ero rpaduk, npuMepsl peleHus ypaBHEHUN B
LENBIX YnCIax

61 Peurenue cucreM IByX JIMHEWHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU

62 Pewrenue cucreM IByX JIMHEWHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU

63 Pewrenue cucreM IByX JIMHEWHBIX YPAaBHEHUH C




ABYMs IICPEMCHHBIMU

[IpuMepsl penieHus: CUCTEM HEJTMHENHBIX

o4 YpaBHEHUH C ABYMs [IEPEMEHHBIMU

65 [IpuMepsl penieHust CUCTEM HEJTMHENHBIX
YpaBHEHHUH C IBYMs IEPEMEHHBIMHU.
I'padmueckas nHTEpHpeTallvs ypaBHEHUS C

66 JBYMSI IEPEMEHHBIMH U CHCTEM JIMHEHHBIX
YPaBHEHHH ¢ ABYMsI IEPEMEHHBIMU
I'padmyeckas uHTEpIpeTaLls ypaBHEHUS C

67 JIBYMsI IEpEMEHHBIMU U CUCTEM JIMHEWHBIX
ypaBHEHMH ¢ ABYMsI IEPEMEHHBIMU

68 Pemenne TeKCTOBBIX 3a/1a4 ¢ MOMOLIBIO CUCTEM
YpaBHEHUU

69 Pemenne TEeKCTOBBIX 3a[a4 ¢ IOMOIIBIO CUCTEM
YpaBHEHUU

70 «Pemrenne TEKCTOBBIX 3a/1a4 € IOMOLIBIO CUCTEM
ypaBHEHUI» KOHTPOJbHas padoTra

71 UYucnoBele HEPABEHCTBA U UX CBOMCTBA

72 YucnoBble HEPABEHCTBA U UX CBOMCTBA

73 HepaBeHCTBO ¢ 01HOI ITepeMeHHOI

74 JIuHeiHbIe HEpaBEHCTBA ¢ OJHON IEPEMEHHOMN 1
UX pelICHHE

75 JInHeliHbIE HEPABEHCTBA C OJHOM IIEPEMEHHON U
UX pelICHHE

76 JInHelHbIE HEPABEHCTBA C OJHOM IIEPEMEHHON U
UX pelICHHE

77 CucreMbl TMHENHBIX HEPABEHCTB C OJHON

nepeMeHHoﬁ H UX PCIHICHUC




CucreMbl TMHEHHBIX HEPABEHCTB C OJHOMN

78 . 1
MEPEeMEHHOMN M MX PEIICHUE

79 CucreMsl JII:IHeﬁme HEPABEHCTB C OJTHOM 1
MEPEeMEHHOMN M MX PEIICHUE

80 N3o0pakenune pemeHus JjHHeﬁHOvro HEPaBEHCTBA 1
Y UX CHCTEM Ha YUCJIOBOH MPSAMOM

81 N3o0pakenue pemeHus JEHHCfIHOfO HEepaBEHCTBA 1
Y UX CHCTEM Ha YUCJIOBOH MPSAMOW

82 KonTtpoJubsHnas padora o remam "HepaBeHcTBa. 1
Cucremsl ypaBHeHUH"

83 [onsaTne QyHKIINN 1

84 OO6uacTpb ornpeesieHUss © MHOYKECTBO 3HAUYCHUIN 1
byHKIIN

85 CriocoObl 3a1anust PyHKITAN

86 I'padux byskmmm 1

87 CBoiicTBa (hyHKIIMH, UX OTOOpaKEHHE Ha 1
rpaduke

88 Utenue u nocrpoeHue rpapukoB GyHKIIHMA 1

89 [Tpumepsl rpagukoB GyHKIUHN, OTpakKaAOIINX 1
pealibHbIE MPOIIECChHI

90 ODYHKIIMH, OMHUCHIBAOIINE MPSIMYIO U 00paTHYIO 1
MPOIMOPIIMOHABHBIE 3aBUCUMOCTH, UX TpaduKu

91 l'unep6omna 1

92 l'unep6omna 1

93 I'paduk pynkuuu y = x? 1

94 I'padux pynkuuu y = X>. KourposasHasi padora 1

95 OyHKIHH Y =X, Y = X3,y = VX, Y = |x]; 1




rpaduueckoe pelnieHne ypaBHeHUH U CHCTEM
ypaBHEHUU

OyHkIH Y =X, Y = X3,y = VX, Y = |x];

96 rpaduUecKoe pereHne ypaBHEHHI U CUCTEM 1
ypaBHEHUU
[ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJ/IOB

97 KypcoB 7 u 8 KiaccoB, 0000IICHHE 3HAHU. 1
[ToaroroBka K UTOrOBOM KOHTPOJILHOM padoTe

98 HTorosasi KONTpoJIbLHAs padoTa 1
[ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJ/IOB

99 KypcoB 7 u 8 Ki1accoB, 0000IICHHE 3HAHU. 1
AHanu3 KOHTPOJIbHOM paboThI

100 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB 1
KypcoB 7 u 8 Kj1accoB, 00001IeHe 3HAaHU I

101 IToBTOpEHNE OCHOBHBIX MOHATHUI U METOJIOB KYpCOB 1
7 u 8 KiaccoB, 0000IeHE 3HAHUH

102 [ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJIOB 1
KypcoB 7 u 8 Kj1accoB, 000011eHne 3HAHU I

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» AnreGpa, 7 xknacc/ FO.H. Makapsrues, H.I'.Munmtok, K.M.HemkoB nox pex.
C.A.Tensxkosckoro Mocksa «lIpocsemenue» 2023r
» AnreGpa, 8 knacce/ FO.H. Makapsrues, H.I'.Munmtok, K.M.Hemnkos nox pex.
C.A.TenskoBckoro Mocksa «IIpocsemnienue» 2024r

» AnreGpa, 8 kiacc/ Mepansak A.T'., [Tononckuii B.b., Axup M.C.; noa
penakmueit [Togonbckoro B.E., O01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp « BEHTAHA-I'PA®y»; AkiinonepHoe o0I11ecTBO
«3narenscTBo «IIpocBerienue

» AnreGpa, 9 ximacc/ Mepaisik A.T'., Tlononckwuit B.b., SAxup M.C.; nox
penakmueit [Togonbckoro B.E., O01iecTBo ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp « BEHTAHA-I'PA®»; AkiinonepHoe o011ecTBO
«M3narenscTBO «IIpocBemenue»

* 'eomerpus, 8 xkmacc/ Mepamsik A.I'., [lomouckwuit B.b., Sxkup M.C.; nox
penaxuueit [Tononsckoro B.E., O6miecTBo ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
Wznarensckuii neHTp «BEHTAHA-I'PA®y»; AkiinonepHoe o0IecTBoO
«M3narenscTBO «IIpocBemenue»

» ['eomerpus, 9 kmacce/ Mep3nsak A.I'., [Tononckuii B.b., SIlkup M.C.; non
penaknueit [Tomonsckoro B.E., OGmiecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp « BEHTAHA-I'PA®y»; AkiinonepHoe 001IecTBoO

«M3narenscTBO «IIpocBeienre»



METOANYECKHUE MATEPHUAJIbBI JISI YUUTEJIA

» AnreGpa, 8 knacc/ FO.H. Makaperues, H.I'.Munmtok, K.M.Hemkos nop pex.
C.A.Tensxkosckoro Mocksa «lIpocemenue» 2024r

Mep3snsik A.T'., [lononckuii B.b., Axkup M.C.; nox peaakuueii [logoasckoro
B.E.,
HNunaktuueckue Marepualsl, Anredpa, 7 kinacc, OOIIECTBO C OrpaHUYEHHON
oTBeTCTBEHHOCTHIO "M3narensckuid ieHTp BEHTAHA-I'PA®"; AxkiinonepHoe
obmectBo "U3marennbctBO [Ipocsenienue";

Mep3znsik A.T'., [lononckuii B.b., Axup M.C.; nox peaakiuei [logoasckoro
B.E.,

Junaktrnaeckue Matepuaisl, Anredpa, 8 kinacc, OOIIECTBO C OrpaHUYEHHON
oTBeTCTBEHHOCTHIO "M3natensckuid ienTp BEHTAHA-I'PA®"; AkiiuonepHoe
obmectro "N3narenscTBO [Ipocsemnienue";

Mep3znsik A.T'., ITononckuii B.b., Axup M.C.; nox peaakiueii [logoasckoro
B.E,

Hunaktudeckue matepuaisl, Anredpa, 9 kmace, OOIIECTBO ¢ OTpaHUYCHHOU
otBeTcTBeHHOCTHIO "N3nartenbckuii neHtp BEHTAHA-I'PA®"; AkunonepHoe

obmectBo "UzmarenscTBo [Ipocsemnienue”

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



1. www. edu - "Poccutiickoe oOpa3oBanue" denepanbHbIid MOPTAIL.
2. www.school.edu - "Poccuiickuii 06111eo0pa3oBaTeNIbHbIN mopTan'.
3. www.school-collection.edu.ru/ Enunas kosekius nudpoBbIx
o0Opa3oBaTeIbHBIX PECYPCOB

4. www.mathvaz.ru - docbe KOJIBHOTO YUUTEIST MAaTEMATHKH
JlokymeHTalusi, pabouue MaTepuabl sl yUUTEIsT MAaTEMaTHKH

5. www.it-n.ru"Cetb TBOpUECKUX yuuTenei"

6. www.festival.1september.ru ®ectuBans megaroru4ecKux Hie






