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HopmatuBHas 06a3a
3akon «O0 obpazoanuu B Poccutickoii @enepamum» ot 29.12.2012 roma Ne 273-D3;
DenepanbHbIi rocy1apCTBEHHBIN 00pa30BaTeIbHbIN CTAaHIAPT CPEAHETO MPOPECCHOHATHHOTO
oOpa3zoBanus no cunenuanbHocT 53.02.03 «MHCTpyMeHTanbHOE UCTIOIHUTEIBCTBOY (110 BUIAM
uHCTpyMEHTOB) OT 23.12.2014 1. Ne1608;
®denepalibHbII roCyAapCTBEHHBIN 00pa30BaTeNbHbBIN CTaHIAPT CPEIHEr0 O0IIero 0Opa3oBaHus
(mpuka3 Munucrepcrsa npocsenieHuss PO ot 17.05.2012 r. Ne413)
[Tpuxa3z Munucrepcta npocseienus Poccun ot 09.10.2024 r. Ne704 «O BHeceHUU U3MEHEHUI
B HEKOTOpBIE pHKa3bl MuHucTepcTBa pocenieHus PO, kacaromuecs dpeaepanbHbIX
00pa3oBaTeNbHBIX TPOrpaMM 00IIero 00pa3oBaHus, OCHOBHOTO 001Iero 00pa3oBaHus U
CpeaHero odmero oopa3oBaHusy;
[Tpumepnas mporpamma Bocnutanus (mporokoi Ne2/20 ot 02.06.2020 r. penepanbHOTO yaeOHO-
METOJIUYECKOr0 00BEIMHEHHS 110 00IIeMy 00pa30BaHUIO);
YueOnsrii mian ['BIIOY «Boponexckas crienpanbHas My3bIKallbHas IIKOJIA (KOJUIEK )» Ha

2025-2026 y4eOHbIi TOI.



HHOACHUTEJIBHAA 3AIIUCKA

Anrebpa sBISeTCS OJHUM U3 ONOPHBIX KYpCOB OCHOBHOTO 00mIero oOpa3oBaHUs: OHA
oOecnieunBaeT U3y4eHHUE IPYruxX JTUCLHUIUIMH, KaK €CTECTBEHHO-HAYYHOI'O, TaK U T'YMaHUTapHOIO
LIUKJIOB, €€ OCBOEHUE HEOOXOAMMO AJIsl MPOJODKEHNUs 00pa30BaHUs U B MOBCEAHEBHOW KU3HU.
PasButne y oOyd4amomuxcs Hay4dyHBIX NpPEJCTABICHUA O MPOUCXOXKACHUU U CYHIHOCTH
anredpandyeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTUYECKOM HayKoW SBJICHUA U
IPOLIECCOB B MpPHUpOJIe U OOIIECTBE, POJIM MATEeMATUYECKOTO MOJICTHPOBAHUS B HAay4YHOM
MO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS M KauecTB
MBILUICHHSI, HEOOXOAUMBIX JUIsl aJanTalud B COBpeMEHHOM IudpoBoMm oOuiecte. M3yueHue
anreOpbl o0ecrieuynBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM
JeMCTBUSL U BBIBOJBI, (POPMYIHPOBATH yTBEpKAeHHUS. OCBOCHHE Kypca aireOpbl o0ecriedrBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYalOIIUXCA: OHH HCIOJB3YIOT JCAYKTUBHBIE H
WHAYKTUBHBIE PACCYXJCHUS, 0000IIEHHEe M KOHKPETH3aIUIo, adCTparipoBaHUE W AHAJIOTHIO.
OOyuenne anreOpe mpeAnojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTENBHON JAEATeIbHOCTH
oOydaromuxcsi, TOITOMY CaMOCTOSITENIbHOE  pElIeHUE 3aJad  SBJSeTCs — peaju3anueit
JEeSTEIbHOCTHOTO MIPUHIIMIIA O0yUEHUSI.

B crpykType mnporpamMmbl ydeOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEeTro
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEPIKaTeNbHO-METOAMYECKUe JIMHUM: «Yucna u
BBIUNCIIEHUS», «AJreOpandeckue BbIPAXKEHUS», «YPABHEHMsS U HepaBeHCTBa», «DyHKUUNY.
Ka)KI[afI N3 OTUX COACPIKATCIBbHO-METOJUUCCKHUX JIMHUH Pa3BHUBACTCA HA MPOTAKCHUN TpéX JICT
U3yUYeHHsI Kypca, B3aUMOJICHCTBYS C IPYTMMH €ro JIMHUSAMHU. B Xoze u3ydeHus: yueOHOro Kypca
00yJaroIUMCS TIPUXOAUTCS JIOTUYECKH PAcCyKAaTh, UCIIOIB30BaTh TEOPETUKO-MHOKECTBCHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Aiaredpay BKIIOUYEHBI HEKOTOPhIE OCHOBBI
JIOTMKH, MpPEJICTAaBICHHbIE BO BCEX OCHOBHBIX pa3jeiax MaTeMaTHYecKoro oOpa3oBaHUS U
CHOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOUIMMHCS OCHOB YHHUBEPCAJIBHOI'O MaTEeMaTHYECKOIro
s3pika. CopeprKaTebHON U CTPYKTYPHOH OCOOEHHOCTBIO YyUeOHOTO Kypca «Anredpay siBIseTcs
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepxkanrie nauHUU «Yucna W BBIYMCICHUS» CIY)KUT OCHOBOWM ISt JTalbHEUIEro
M3y4eHUs] MAaT€MAaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOMIMXCS JIOTHUECKOTO MBIIIICHHUS,
(GbOpMUPOBAHUIO YMEHHSI TOJIb30BATHCA AITOPUTMAMH, a TAK)Ke MPUOOPETECHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX I TOBCETHEBHOW XH3HU. Pa3BUTHE MOHATHS O 4YHUCIE HA YPOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M HUPPAIMOHATBHBIMU YHCIIAMHU,
dbopMupoBaHUEM MPEACTABIECHUN O ACHCTBUTETHLHOM 4HCIE. 3aBEpIICHHE OCBOSHUS YHCIOBOM
JUHUW OTHECEHO K CpeHeMYy o0IieMy 00pa30BaHHUIO.

Conepkanne JAByX anreOpanyeckux JIMHUW — «AJreOpandeckue BBIPAKEHUS» U
«YpaBHEHHSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (OpMHpOBaHUIO y  OOydaromuxcs
MaTEMAaTUYCCKOI'O armapara, H€06XOJII/IMOFO IJi1 peIICHUA 3aaa4 MAaTCMATHUKH, CMCEXKHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIO 00111ero oopa3zoBaHus
yueOHbI  MaTepuan TIpyNIUpyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUH.  Aunrebpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK S3bIKa JUIS MOCTPOSHHSI MAaTeMAaTUYECKUX MOJIETeH,
OIKCAHMs MPOLECCOB U SIBICHUM peanbHOro Mupa. B 3amaun oOyueHust anredpe BXOIAT Takxke
H&HBHeﬁmee Pa3sBUTHUC AJITOPUTMHUUYCCKOIO MBIIIJICHUSA, HGO6X0}II/IMOFO, B 4YaCTHOCTHU, IJId
OCBOCHHS KypcCa HH(bOpMaTI/IKI/I, N OBJIAJICHUC HaBbIKaMHW JCAYKTUBHBIX paCCY)KHeHHﬁ.



[IpeoOpazoBaHre CUMBOJIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPa)XKeHUsI, CIIOCOOHOCTEN K
MaTeMaTUYeCKOMY TBOPUYECTBY.

Cogepxanve  (QYHKIHOHATHHO-TPAUUECKOW  JIMHUU  HAIEJICHO HAa  TOJy4YCHHE
00yJaromUMUCs 3HAaHUN 0 QYHKIMIX KaK BaKHEHIIeH MaTeMaTUYECKOW MOJETH JIJIsl ONUCAHUS
U HCCIIENIOBAaHUSI PAa3HOOOPA3HBIX MPOIIECCOB M SBJICHHWHM B Mpupoje U obmectBe. M3yueHue
Marepuanga CHOCOOCTBYET pa3BUTHIO Yy OOYYAIOIIMXCS YMEHHUS HCIOIb30BaTh pPa3jIuvHbIC
BBIPA3UTEIbHBIC CPEJICTBA SI3bIKAa MAaTEMATHKU — CJIOBECHBIC, CUMBOJIMYECKHE, TpaduyecKue,
BHOCHUT BKJIaJl B (JOPMHUPOBAHUE TIPEJICTABICHUA O POJIM MATEMATUKH B Pa3BUTHH LIMBUIIM3AIIUN
U KYJbTYpBI.

CornacHo yueOHOMY Tu1any B 7—9 kitaccax u3y4aercs: yueOHbIN Kypc «Anredpay, KOTOpBIi
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pa3felbl cojepkaHus: «Yucina UM BBIUKCICHUS,
«AnredpanyuecKue BEIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha u3y4enne yueOHOTO Kypca «Anredpa» orBonutcst 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hezielnto), B 8 kiacce — 102 gaca (3 gaca B Hepento), B 9 kiacce — 102 yaca (3 yaca B
HEJIEIIO).

COJAEPXAHUE OBYUEHMUSA
Yucia 1 BLIYUCIECHUSA

KBagpaTtHeiii kopeHb w3 umcina. lloHsarne o0 wuppanuoHadbHOM uYucie. JlecsaTudHbie
NPHUOIMDKEHUS UPPAMOHATBHBIX uncen. CBolicTBa apu(PMETHUSCKUX KBAJAPATHBIX KOPHEH U HX
MpUMEHEHHUE K MPEeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUU M BBIYUCICHUAM. JleHCTBHUTEIbHbBIC
qyucia.

CreneHs ¢ 1ebIM NT0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3alnch YHCIa.
AuredpanyecKkue BbIPaKeHUs
KBanpaTHblil TpEXUIIEH, pa3I0KEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKHUTEIH.

Anrebpanueckast aApo0b. OcHOBHOe CcBoicTBO anreOpandeckoit apobu. Croxenue,
BBIUUTAHUE, YMHOKEHHE, JIeJeHne aiaredpanueckux ApoOeil. PanmoHanbHble BBIpaXXEHUS M MX
npeoOpazoBaHue.

YPaBHeHHﬂ H HEPABCHCTBA

KBanpatHoe ypaBHeHHe, ¢opMysa KOpHEHl KBajapaTHOro ypaBHeHHUs. Teopema Buera.
Pemenune ypaBHeHHM#, cBomAUIMXCA K JIMHEWHBIM UM KBaapaTHbIM. Ilpocreiimme npoGHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckas uHTEpHpeTanys ypaBHEHUH C JABYMS MEPEMEHHBIMH U CHCTEM JIMHEHHBIX
YPaBHEHUH C JOBYMs NEepeMEHHBIMU. [IpuMepbl perieHHsi CUCTEM HEIMHEWHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 alreOpandeckKuM CrIocoOoM.

UucnoBble HepaBeHCTBA W MX CBoiicTBa. HepaBeHCTBO ¢ OJHOW TEPEMEHHOM.
PaBHOCWIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEpaBeHCTBA C OJHOM mnepeMeHHOW. CHUCTeMBI
JIMHEMHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.



DOyHKIUHA

[Tonstue ¢pynkumu. O6nacTe ompenereHus U MHOXKECTBO 3HadeHUH (yHKImu. CriocoOb!
3ananus QyHKIUH.

I'padux ¢ynkuuu. Yrenwe cpoiicTB ¢yHkuuun mo e€ rpaduxy. Ilpumepsr rpadukon
(GYHKLINH, OTPaKAIOLINX PEATbHBIEC TPOIECCHI.

OYHKINY, ONUCHIBAIOIINE MPAMYI0 U OOpAaTHYIO MPOMOPIHOHAIbHBIE 3aBUCHMOCTH, UX
rpaduku. OyHKIEA Y = X2, Y = X3, Y = VX, y=|X|. [padudeckoe pemenne ypaBHEHHIT I CHCTEM
YpaBHEHUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YHEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJbTaThbl OCBOGHUS TPOTpaMMBbl  y4yeOHOTro Kypca «Anredpay
XapaKTepU3YIOTCS:

1) naTpuoOTHYECKOE BOCIIMTAHME:

MMPOABJICHUECM HHTCpPECA K IMPOHIJIOMY HW HACTOALICMY pOCCHfICKOfI MaT€MaTuKH,
OCHHOCTHBIM OTHOIICHHUEM K JOCTHIXXCHUAM pOCCHﬁCKHX MAaTEMAaTUKOB H pOCCHfICKOfI
MaTeMaTH4YeCKOM IIKOJIbI, K HCIIOJIb30BAHHIO 3THUX ,I[OCTI/I)KGHI/Iﬁ B IPYIruX HAayKax U IMPUKIAIHBIX

chepax;
2) rpaskIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIIOJHEHUIO OO0S3aHHOCTEW TIpakJaHMHA U peaju3alud €ro IMpas,
NPEJICTaBICHUEM O MaTeMaTHYeCKUX OCHOBAaX (YHKIMOHMPOBAHUS PA3JINYHBIX CTPYKTYP,
SBJICHUH, MPOLEAYp TPakJaHCKOro oOIiecTBa (Hampumep, BIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3THYECKUX MPOOJEeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKEHUH
HayKH, OCO3HAHMEM BaKHOCTH MOPAJIbHO-3TUUYECKHUX IIPUHILIUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) TpyaoBoe BocniuTaHHE:

YCTAaHOBKOM Ha aKTUBHOE y4acTHE B DPEIICHUM IMPAKTUYECKUX 3a1a4 MaTeMaTU4YeCKOU
HAIpPaBJIEHHOCTH, OCO3HAHHEM BaXKHOCTHU MaTeMaTUYeCKOro o0pa3oBaHUs HA NMPOTSHKEHUU BCeil
YKU3HU JJIs YCHEIIHON MpOQeCcCUOHANbHON EATEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYAIbHOW TpPAaeKTOPUM OOpa3oBaHUS U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY M 3CTETUYECKOMY BOCIPHATHUIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEIICHUH, pacCyXIeHHI, YMEHUIO BHJIETh MaTeMaTHUECKIE 3aKOHOMEPHOCTH B
HICKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHMS:

OpUEHTAIe B JeATEJIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX NpPEICTaBJICHHHN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W O0OIIecTBa, MHMOHWMaHUEM
MaTeMaTUYecKOl Hayku Kak c(epbl 4elIOBEYECKOW NeATelNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH IS Pa3BUTHUS LIMBUIN3ALUN, OBJIAJICHUEM SI3bIKOM MATEMATUKUA U MAaTEMaTUYECKON



KyIbTYpOH Kak CpeICTBOM TIIO3HAHHUSA MHUpPA, OBJAJACHHEM MPOCTEHIIMMHU HaBbIKAMU
HCCJIEI0BATENBCKON IEATEIbHOCTH;

6) pu3uueckoe BocnuTaHue, GopMHPOBaHHE KYJIbTYPHI 3/I0POBbSI H IMOIIHMOHAIBLHOTO
Os1aronosyqusi:

FOTOBHOCTBIO TPUMEHSTh MAaTEMAaTHUYECKHE 3HAHUS B HMHTEPECAX CBOETO 30pPOBbS,
BEJICHUS 3/J0POBOr0 00pasa KU3HU (30pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckas aKTUBHOCTh), COPMHUPOBAHHOCTHIO HaBbIKa pediieKcuu,
MpU3HAHHEM CBOETO IpaBa Ha OLIMOKY U TAKOTO K€ MpaBa JIPyroro 4eJIoBeKa;

7) 3K0JIOTHYECKOe BOCIIMTAHME:

OpHUEHTAIle Ha NMPUMEHEHHWE MATeMAaTUYCCKUX 3HAHWM IS PEIICHUs 3a7a4 B 00JacTH
COXPAHHOCTH OKPYKAIOIICH Cpeipl, IJIAHHPOBAHUS IMOCTYIKOB M OLEHKH WX BO3MOXHBIX
MOCJEICTBUIA Ui OKPYXKAIOIIEH Cpelbl, OCO3HAHHEM TJI00aIbHOTO XapakTepa SKOJIOTUYECKHX
poOJIeM U yTeH UX PEIICHHS;

8) aganTanus K U3MEHSIONMIMMCS YCJIOBUSIM COIMAILHOM M MPHPOIHOI Cpebl:

TOTOBHOCTBIO K JACHCTBHUSAM B YCIIOBUAX HEONPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 NMPAKTUYECKYIO IEATEIbHOCTh, B TOM YMCIIE YMEHUE YUYUTHCS y IPYTUX
Jrofie, mpuodpeTaTb B COBMECTHOM JEATEILHOCTH HOBBIE 3HAHMS, HAaBBIKM U KOMIIETEHIIMU U3
OIIBITA IPYTUX;

HEOOXOIMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWH, B TOM 4HCIe (HOPMYyTUPOBATH UICH,
MOHSTHSL, TUIIOTE3bl 00 OOBEKTAaX M SBJICHUSX, B TOM YHCIIE€ PaHEE HEU3BECTHBIX, OCO3HABATh
JneGUIHUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYallUl0 KaK BbI30B, TpeOyloIUil KOHTpMEp, KOPPEKTHPOBaTh NMpPUHUMAeMble pEIIEeHUs U
neicTBus, popMyINpOBaTh U OLIEHUBATh PUCKH U TOCIEACTBUSA, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS
ba3oBble 1ornyeckue AeiicTBus:

e BBIIBIATh U XapaKTEPU30BATh CYIIECTBEHHbIE NMPHU3HAKKM MaTEMaTHYECKHX OOBEKTOB,
MOHSTUM, OTHOLIEHUM MEXIy HOHATUAMH, (QOPMYIHPOBATH ONPEIENICHUS MOHITUH,
YCTaHABIIMBATh CYIIECTBEHHbIN NMPU3HAK KJIacCU(PHUKAIUU, OCHOBAHUA JJIsl 0000IIEeHNs U
CpaBHEHUs, KPUTEPUU IIPOBOJIUMOIO aHAIU3A;

e BOCIHPHUHUMATD, (1)0pMyJ'II/Ip0BaTL )51 Hp606pa3OBBIBaTB CYKACHUA: YTBCPAUTCIBHBIC U
OTpULATCIIbHBIC, CINHUYHBIC, YACTHBIC U O6H.II/IC, YCJIOBHBIC,

e BBUIBJISATh MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3HM M NPOTUBOpEUUs B (PaKTax,
JaHHBIX, Ha6J'IIOJIGHI/I${X U  YTBCPXKACHUAX, MNp€ajaraTb KPUTCPpHUH [JI1 BbIABICHHA
3aKOHOMEPHOCTEN U IPOTUBOPEUNIA;

e JIeNIaTh BBIBOJBI C HCIIOIH30BAHMEM 3aKOHOB JIOTHUKH, JNEAYKTHUBHBIX U WHIYKTHBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUSHHH 110 aHAJIOTHH;



e pa3dupaTh J0KA3aTEIbCTBA MATEMAaTUUYECKUX YTBEPKICHUN (IIPSIMBIE U OT MIPOTHUBHOIO),
IPOBOJIUTH CaMOCTOSITENIbHO HECIOXKHBIE 0Ka3aTeIbCTBA MaTEMaTHMYECKUX (PaKTOB,
BBICTPAanBaTh ApPryMEHTAIUIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PacCyXIECHHUS;

e BBIOMpATh CMOCOO pemieHus Yy4eOHOW 3amaun (CpaBHUBATh HECKOJBKO BapHAHTOB
peleHus, BEIOUpaTh HauboJiee MOIXOMANIMA ¢ YU4ETOM CaMOCTOSTEIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

e WUCHOJB30BATh  BONPOCHI  KAaK  HCCIICAOBATCIILCKAH  WHCTPYMEHT  IO3HAHWA,
dbopMyITUpPOBaTh BOMPOCH, (PUKCUPYIOLIUE MPOTUBOPEUHUE, MPOOIEMY, CAMOCTOSATEIHHO
YCTaHABIMBATh MCKOMOE M JaHHOE, (OPMUPOBATH TUIIOTE3Yy, ApryMEHTHPOBATH CBOKO
MO3UIUI0, MHCHHE,

e TIPOBOJUTH IO CaMOCTOSITEJIBHO COCTABJICHHOMY IUIAHY HECJIOXKHBIH JKCIIEPUMEHT,
HEOO0JIBIIIOE UCCIIEOBAHNE 110 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 0ObEKTa,
3aBHCUMOCTEH 00bEKTOB MKy COOOM;

e  CaMOCTOSTENILHO (POPMYIIMPOBATH OOOOIIEHUS M BHIBOJIBI I10 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIFO/ICHUS, WCCIICIOBAHMS, OIICHWBATh JOCTOBEPHOCTHh IOJYYCHHBIX PE3YJIbTATOB,
BBIBOJOB 1 0000IIEHNI;

e MIPOrHO3UPOBATH BO3MOKXHOC PA3BUTUC MTPOLECCA, 4 TAKIKC BbIABUI'aTh MMPCAIIOJIOXKCHUSA O
€T0 pa3BUTUH B HOBBIX YCJIIOBHAX.

Pabora ¢ undpopmanmeii:

e  BbBIABJIATH HCAOCTATOYHOCTH U M30BITOYHOCTD I/IH(l)OpMaI_[I/II/I, JaHHBIX, HeO6XO)II/IMBIX JJIA
peUiCHUs 3a1a4u;

. BLI6I/IpaTL, AHAIIU3UPOBATb, CUCTEMATU3HUPOBATH W HHTCPHIPECTUPOBATH I/IH(i)OpMaLII/IIO
Pa3JINYHbIX BUIOB U (I)OpM MMPEACTAaBJIICHU,

e BbIOUpaTh GopMy HpeAcTaBiIeHUS MH(POPMALMK U WUTIOCTPUPOBATh PELIaeMble 3a/1a4u
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi u MX KOMOMHALMSIMY;

e OLEHUBATh HAAEKHOCTb MH(POPMALMU MO KPUTEPUSM, MPEAJOKEHHBIM YUYUTENIEM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aelcTBUA:

e BOCIPUHHMMATH U (HOPMYITUPOBATH CYXJECHUS B COOTBETCTBUU C YCIOBHSIMM U LEISMH
oOIIeHus, SICHO, TOYHO, T'PaMOTHO BBIpaKaTh CBOIO TOYKY 3pEHHMS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, AaBaTh IOSICHEHHUS IO XOAY PEIIECHHUs 3a7add, KOMMEHTHUPOBATH
MOJIyYEeHHBIH pe3ynbTarT;

e B X0Jle 00CYX/IEHUs 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMbl, IPOOIEMBI,
peliaeMoii 3a1a4uu, BbICKa3bIBaTh MJIEU, HAllEJIEHHbIE HA MOMCK PELICHUS, CONOCTABISATh
CBOM CYXJIEHUS C CY>KICHUSIMH JAPYTrUX YUaCTHUKOB JHaliora, 0OHApYKUBATh pa3inyue U
CXOJICTBO TMO3UIMH, B KOppekTHOW (opme QopmynrpoBaTh pa3HOINIACUs, CBOU
BO3PaKEHUS;



IPE/ICTABIATh PE3yabTaThl PEUICHUS 3a7adyd, SKCIEPHUMEHTa, HWCCIEIOBAHMUSA, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (OpPMAT BBICTYIUICHHS C YYETOM 3a/ad Mpe3eHTAlUuN U
O0COOEHHOCTEHN ayAUTOPUH;

IIOHMMATh U UCII0JIb30BATh IPEUMYILECTBA KOMaHIHON U MHAMBUIYAJIBbHON pabOThl Npu
peleHnH yuyeOHbIX MaTeMaTHYECKUX 3a71ay;

IMPUHUMATDH 11€JIb COBMECTHOM JEATCIIBHOCTH, IUIAHUPOBATh OPraHHM3AI[MI0 COBMECTHOM
paboTHI, pacrpeneasaTh BUABI PadOT, JOroBapuBaThCs, 00CYKIaTh MPOIECC U PEe3yJIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPYMIOBBIX (hopMax paboThl (00CYykIeHHs,, 0OMEH MHEHHSIMH, MO3TOBBIC
HITYPMBI U JAPYTHE), BBITIOIHATH CBOIO YaCcTh pa0OTHI U KOOPAUHUPOBATH CBOM JCHCTBHS
C IPYTUMU YICHAMH KOMAaH/IbI, OIICHUBATh KAYE€CTBO CBOETO BKJIAAa B OOIINI IPOAYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC yqeﬁﬂme JelcTBUS

Camoopranmu3anus:

CaMOCTOSATENIFHO COCTaBJIATh IUIAH, aNTOPUTM peIleHHs 33ha4d (MM €ro 4YacTh),
BBIOMpATh CIoco0 pemieHuss ¢ y4ETOM MMEIOIINXCS PEecypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBaTh W KOPPEKTHPOBAaTh BAPHAHTHI DPEIICHHH C Y4ETOM
HOBOH MH(OpMAIHH.

CﬁMOKOHTpOﬂb, IMOLIMOHAJIbHBIA HHTEJIJIEKT:

BIIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTaTa perieHus
MaTeMaTHYECKOM 3aa4H;

nNpeaABUACTL TPYAHOCTH, KOTOPBIC MOI'YT BO3HUKHYTH IPpHU PCHICHUHN 3ala4l, BHOCHUTH
KOPPCKTHUBBI B ACATCIIBHOCTL HAa OCHOBC HOBBIX 06CTO$IT6J'ILCTB, HalJICHHBIX OH_II/I6OK,
BBIABJICHHBIX pr)lHOCTCfI;

OLICHMBAaTh COOTBETCTBHE PE3yJIbTaTa NEATEIBHOCTH IOCTABICHHOM LIEJIM U YCIOBHSIM,
OOBSICHATh MPUYMHBI JOCTHXEHUS WM HEJOCTIKEHUS LeJIH, HaXOAUTh OIIMOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATHBI

K konmy oOyueHuss B 8 Kkiacce oOydarOmMiiCsS TMOTYyYUT CIEAYIONIME TPEeIMETHBIC

pe3yIbTATHI:

Yuciia 1 BLIYUCJIECHUSA

Hcnonp30BaTh HayallbHBIE MNPpEACTAaBJICHHUA O MHOXKCECTBC JEHUCTBUTEIILHBIX YHCEN I

CpaBHEHMs, OKpYIJIEHUS M BBIYUCICHHH, H300pa)xkaTh AEHCTBUTEIbHbIE YHCIA TOYKAMH Ha
KOOPJAMHATHOU IIPSIMOM.

[IpuMeHsTh TOHSATHE apUPMETHYECKOTO KBaJpaTHOTO KOpHS, HAXOJUTh KBaJpaTHBIE

KOPHH, UCIIOJIB3YS MPU HEOOXOJUMOCTH KaJIbKYJISATOP, BHIMOIHIATH IPE0Opa30BaHMsI BbIPaKEHUH,

coAEpKaINX KBaJPaTHbIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEH.

Hcnonp3oBarh 3amucu OOJBIIUX M MaJIBIX YHCET C TIOMOIIBIO JCCATHYHBIX APOOEH u

crenener unciaa 10.



Anredpanyeckue BbIPaKeHUs

HpI/IMeHHTB IIOHATHEC CTCIICHU C MLCJIbIM II0KAa3aTCIE€M, BBIIIOJIHATH npeo6pa30BaHH;1
BLIpﬁ)KGHHﬁ, COoACPpIKAIIMX CTCIICHHU C LCJIBIM ITOKA3aTCIICM.

BbInonHATE TOXKIECTBEHHbIE NpeoOpa3oBaHUs PALMOHAIBHBIX BBIPAKEHUNW Ha OCHOBE
NpaBuI JEHCTBUN HAJL MHOTOYWICHAMH M alreOpandecKuMu JpoOsMu.

PacknanpiBaTh KBagpaTHBIA TPEXUIICH HA MHOKUTEIIH.

HpI/IMeHHTB Hp606pa3OBaHI/I${ BI)Ipa}KCHI/Iﬁ AJId peIICHUs pa3JIMYHbBIX 3aaa4 U3 MaTeMaTUKU,
CMCIKHBIX IMPEAMCTOB, U3 peaHBHOﬁ IMPAaKTHUKH.

YpaBHeHNs1 1 HEPABEHCTBA

Pemars nuHelHbIe, KBapaTHBIE YPABHEHUS M PallMOHAJIBHBIE YPAaBHEHHUs, CBOASILUECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

IIpoBONTH MPOCTEMNIINE UCCIEAOBAHUS YPABHEHUN M CUCTEM YPaBHEHHM, B TOM YHCIIE C
NpUMEHeHHEM TpadUYecKuX TpeACTaBICHUI (yCTaHABIMBATh, WMEET JIM YypPaBHEHUE WA
CUCTEMA YpaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEe).

[lepexonuTh OT CIOBECHOW (QOPMYIHPOBKU 3aJaud K €€ anreOpandeckol MOJAENU C
MOMOIIbIO COCTABIICHUS YPaBHEHMSI WJIM CHCTEMBbl ypaBHEHHWiI, HWHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥l TIOJYyYCHHBIN pe3ysIbTar.

[IpuMeHATh CBOKCTBA YMCIOBBIX HEPABEHCTB JJIs CPABHEHMSI, OLICHKH, pellaTh JIMHEUHbIE
HEpaBEHCTBA C OJHOM TEPEeMEHHOW M HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HILTIOCTPAIIUIO
MHO’KECTBA PELICHUI HEPaBEHCTBA, CHCTEMbl HEPABEHCTB.

DOyHKIUHA

[lonumate W wucHoNb30BaTh  (YHKIHUOHAIBHBIE TIOHATHS W SI3BIK  (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHUS), ONMPENENsTh 3HAaUYe€HHWE (PYHKIMU IO 3HAUYCHUIO apTryMEHTa,
OTIpeIeNATh CBOMCTBA (PYHKIMHU 110 €€ TpaduKy.

Crpouts rpauku 31eMeHTapHbIX GYHKINN BUA:

y = kiX, y = X2, Y = X3,y = |X|, Y = VX, OIHCBIBaTh CBOICTBA YHCIOBOIl DYHKIMH 10 €&
rpaguxy.



TEMATHYECKOE INTAHUPOBAHHUE

Ne HavmMeHoBaHUe pa3/iesioB U TeM NMPOTrPaMMbl KosinuecTBO yacoB JnexkTpoHHbIe (1M POBbIE) 0O6pa3oBaTeSbHbIE
n/n pecypchl
Bcero| KoHTpoJibHEIE [IpakTHyeckue
paboThl paboThl
1 [lToBTOpEHME 6 1
2 Yucna v Beruucaenusa. KBagpataele KopHU 15 Bu6auoTteka LJOK
https://m.edsoo.ru/7f417af8
3 Yucsa v BeruucaeHnusi. CTeneHs C LieJbIM 7 bubanoreka LIOK
NoKa3aTeJseM https://m.edsoo.ru/7f417af8
4 Anrebpaunyeckue BoIpaxkeHUs. KBagjpaTHbIM 5 1 bub6anoTeka [IOK
TpEXUJIeH https://m.edsoo.ru/7f417af8
5 Anrebpanyeckue BbIpaXKeHHUS. 15 1 bu6saunoteka [JOK
Anrebpaunyeckas pobb https://m.edsoo.ru/7f417af8
6 YpaBHeHUs U HepaBeHCTBa. KBaJijpaTHbIe 15 1 bu6bsaunoTeka [JOK
ypaBHEeHHUS https://m.edsoo.ru/7f417af8
7 YpaBHeHUd ¥ HepaBeHCTBa. CUCTEMBbI 13 bub6anoTeka [IOK
ypaBHEHU U https://m.edsoo.ru/7f417af8
8 YpaBHeHus ¥ HepaBeHCcTBa. HepaBeHcTBa 12 1 bub6anoTeka [IOK
https://m.edsoo.ru/7f417af8
9 ®yHkuuU. OCHOBHbIE TOHATHUS 5 Bubaunoreka LIOK
https://m.edsoo.ru/7f417af8
10  |®ynkuuu. YuciaoBble QyHKIUU 9 Bu6snoTeka LIOK
https://m.edsoo.ru/7f417af8
11  |[loBTOpeHUE U 06061EHHE 6 2 Bub6snoTeka LIOK
https://m.edsoo.ru/7f417af8
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INIOYPOYHOE IIVTAHUPOBAHHUE

Ne Tema ypoka KosnyecTBO yacoB Jara JJIeKTpOHHbIE IUPPOBbIE
n/m HU3y4YeHUs o6pas3oBaTe/ibHbIE PECYPCHI
Bcero| KonTposibHblie | [lpakTHdeckue
paboThl paboThl

1 |[loBTOpEHHE 1

2 |lloBTOpEHUE 1

3 |lloBTOpEHUE 1

4 |TloBTOpeHUEe 1

5 |I[loBTOpeHHE 1

6 |BxoaHas KOHTpoJibHas paboTa 1 1

7  |KBaJpaTHbIX KOpeHb U3 YMUCJa 1 bu6saunoteka [JOK
https://m.edsoo.ru/7f42d452

8 |IloHsiTHE 06 MppaAIMOHAJTLHOM YHCJIE 1 bu6saunoteka [JOK
https://m.edsoo.ru/7f42eaaa

9 |JlecaTuuHble MPUOIMKEHUS UPPALMOHATbHBIX YK CEJ 1

10 |/lecaTUyHbIe NPUOJIMIKEHUS] UPPALMOHAIbHBIX YHUCEJT 1



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa

11

JlecTBUTE/IbHBIE YU CJIA

12

CpaBHeHMe e CTBUTEbHBIX YHCE

13

CpaBHeHMe e CTBUTEbHBIX YHCe

14

AprudmMeTHdyeCKUM KBaJpaTHbIA KOPEHb

15 |YpaBHeHue Buza x> = a
16 |CBoiicTBa apudpMeTHUYECKUX KBa/IpaTHBIX KOPHEH bu6bsauoTeka [JOK
https://m.edsoo.ru/7f42d862
17 |CBoiicTBa apudMeTHYECKUX KBAJ[PAaTHbIX KOPHEM bubanoTeka LIOK
https://m.edsoo.ru/7f42d862
18 |[Ipeo6pa3oBaHMe YUCIOBBIX BbIpAaXKEHUH, COAeprKaLUX Bu6auoTteka LJOK
KBaJipaTHble KOPHHU https://m.edsoo.ru/7f42dd26
19 |I[Ipeo6pa3oBaHMe YUCIOBBIX BbIpAXKEHUH, COAepKaLUX Bu6auoTteka LJOK
KBaJipaTHble KOPHHU https://m.edsoo.ru/7f42ded4
20 |[[lpeo6pasoBaHHEe YMCIOBBIX BbIpAXKEHUH, COepKALUX bu6saunoTeka [JOK
KBaJipaTHble KOPHU https://m.edsoo.ru/7f42e0be
21 |[lpeo6pa3oBaHHe YHCIOBBIX BbIpAXKEHUH, COZlepKaLUX bu6saunoteka [JOK
KBaJipaTHbIE KOPHU https://m.edsoo.ru/7f42e262
22 |CreneHb C 1leJILIM IOKa3aTeJeM bubaunoreka LIOK
https://m.edsoo.ru/7f4354a4
23 |CtaHpapTHas 3aluch YKca. Paamepbl 06beKTOB bubanoTeka LIOK

OKpY?Kalllero Mupa (0T 3JieMeHTapHbIX YaCTHIL [0
KOCMHYECKUX 00'bEKTOB), AJIUTEJbHOCTb NPOLIECCOB B
OKpY>KalolleM MHpe

https://m.edsoo.ru/7f436098

24

CBOMCTBA CTEINEHH C eJIbIM ITIOKa3aTeJieM

bu6aunoTteka [JOK
https://m.edsoo.ru/7f435648



https://m.edsoo.ru/7f42d862
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25 |CBo¥CTBa CTENEHHU C LieJIbIM I0Ka3aTeseM bu6saunoteka [JOK
https://m.edsoo.ru/7f435648
26 |CBoiicTBa CTeleHHU C 1ieJIbIM IT0Ka3aTeseM bu6saunoteka [JOK
https://m.edsoo.ru/7f435648
27 |CBoMcTBa CTelEeHHU C 1ieJIbIM IT0Ka3aTeseM bu6saunoteka [JOK
https://m.edsoo.ru/7f43599a
28 |CBOMCTBA CTelleHHU C 1leJIbIM MoKa3aTeJeM bubaunoreka LIOK
https://m.edsoo.ru/7f435ed6
29 |KBagpaTHbIN TPEXUJIEH
30 [KBagpaTHbIN TpEXUJIEH
31 |PassiokeHHe KBaJIpaTHOT'O TPEXUseHA Ha MHOKUTEJU bu6saunoTeka [JOK
https://m.edsoo.ru/7f42fd38
32 |PassiokeHHe KBa/IpaTHOT'O TPEXUseHA Ha MHOKUTEJU bu6bsaunoteka [JOK
https://m.edsoo.ru/7f42fd38
33 |KoHTpoJibHas paboTa no TeMaM "KBaJjpaTHble KOPHHU. Bu6auoTteka LJOK
Crenenu. KBajijpaTHbIil TpexuyieH" https://m.edsoo.ru/7f42ec80
34 |Anrebpauyeckas Apobb Bu6auoTteka LJOK
https://m.edsoo.ru/7f430382
35 |/lonmycTuMble 3Ha4YEHUS TepEMEHHBIX, BXO/ISIIUX B
asirebpanyeckre BbIpaXKeHHUs
36 |/lonycTUMble 3HAaUYEHUS TepEMEHHBIX, BXO/ISIIUX B
ajsirebpanyecKkue BbhIpaXKeHUs
37 |OcHOBHOE CBOMCTBO a/irebpandyeckou Apobu bu6saunoteka [JOK
https://m.edsoo.ru/7f4308e6
38 |CokpaieHue apobeit bubanoTeka [IOK
https://m.edsoo.ru/7f430a8a
39 |CokpaieHue apobeit bubanoTeka [IOK



https://m.edsoo.ru/7f435648
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https://m.edsoo.ru/7f430f44

40 |CokpauieHue gpobeu bu6aunoTteka LJOK
https://m.edsoo.ru/7f430f44

41 |CnoxkeHuUe, BbBIYMTAHUE, YMHOXKEHUE U JieJIEHUE bubanoreka LIOK
aJrebpanyecKux pobei https://m.edsoo.ru/7f43128c

42 |CyiokeHUe, BBIYMTAHUE, YMHOXKEHUE U JieJIEHUEe bubanoreka LIOK
aJrebpanyecKux JIpo6ei https://m.edsoo.ru/7f4315c0

43 |CyjiokeHUe, BBIYMTAHUE, YMHOXKEHUE U JieJIEHUEe bubanoreka LIOK
aJrebpanyecKux JIpo6ei https://m.edsoo.ru/7f4318c2

44 | CnoxxeHue, BbBIYMTAHHE, YMHOXKEHHE U JleJIeHUe bubaunoreka LIOK
aJrebpanyecKux Ipoben https://m.edsoo.ru/7f431a20

45 |[Ipeo6Gpa3oBaHUe BhIpAXKEHUH, COZleprKaLIIUX bubsaunoteka [JOK
ajsirebpanyeckue Apoou https://m.edsoo.ru/7f43259c

46 |IIpeob6pa3oBaHue BbIpaXKEHUH, COAEPHKALIUX Bu6auoTteka LJOK
ajsirebpanyeckue Apoou https://m.edsoo.ru/7f432736

47 |Ilpeobpa3oBaHue BbIpaKEHUH, COAEPHKALIUAX Bu6auoTteka LJOK
ajrebpanyecKue Ipo6u https://m.edsoo.ru/7f432736

48 |KonTpoJsibHas paboTa no Teme "Anreépanyeckas po6n" Bu6auoTteka LJOK
https://m.edsoo.ru/7f431d36

49 |KBagpaTHOe ypaBHeHUe bu6saunoteka [JOK
https://m.edsoo.ru/7f42eela

50 |HemoJiHOe KBaJipaTHOe ypaBHEHHE bu6saunoteka [JOK
https://m.edsoo.ru/7f42eela

51 |HemnoJiHOe KBaJipaTHOe ypaBHEHHE bu6saunoteka [JOK
https://m.edsoo.ru/7f42eela

52 |@opmysia KOpHEN KBaIpaTHOT'O YpaBHEHHUS Bu6auoTteka LJOK
https://m.edsoo.ru/7f42f158

53 |®opmysia KOpHEH KBaZpaTHOT'O0 ypaBHEHUS bubauoteka JOK

https://m.edsoo.ru/7f42f3f6
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https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6

54 |@opmysa KOpHEN KBaIpaTHOr'O YpaBHEHHUS Bbu6auoTteka [JOK
https://m.edsoo.ru/7f42f5a4
55 |Teopema Buera Bu6banorteka LLIOK
https://m.edsoo.ru/7f42fef0
56 |Teopema Buerta Bu6bsnorteka LLIOK
https://m.edsoo.ru/7f430076
57 |PelieHue ypaBHEHHUH, CBOASIIMXCS K KBaipaTHbIM bubsaunoteka [JOK
https://m.edsoo.ru/7f43c542
58 |PeleHue ypaBHEHHUH, CBOASIIMXCS K KBaIpaTHbIM bubsaunoteka [JOK
https://m.edsoo.ru/7f43c¢3d0
59 |[IpocTeiimive Apo6HO-paLMOHATbHBIE YPABHEHUS Bu6auoTteka LJOK
https://m.edsoo.ru/7f4328c6
60 |IIpocTeiimine ApoO6HO-paLMOHA/IbHbIE YPaBHEHUS Bu6auoTteka LJOK
https://m.edsoo.ru/7f432b6e
61 |PelieHue TEKCTOBBIX 33/la4 C MOMOILbIO KBa/IpaTHbBIX bubanoreka LIOK
ypaBHEHUH https://m.edsoo.ru/7f42f75c
62 |PellleHUe TEKCTOBBIX 33/1a4 C MIOMOILIbIO KBaJ|pAaTHbIX bubaunoreka LIOK
ypaBHEHUH https://m.edsoo.ru/7f42f8f6
63 |KonTpoJsibHas pabora o TeMe "KBajjpaTHble bu6saunoteka [JOK
ypaBHeHHUs" https://m.edsoo.ru/7f4301f2
64 |J/IuHelHOe YypaBHEHHUE C [|ByMsl IEpEMEHHBIMHU, €T0
rpad Uk, NpuMepbl pellieHUsI ypaBHEHUU B 1[eJIbIX
qyucaax
65 |J/IluHelHOe ypaBHEHUE C IByMsl IepeMEHHBIMH, €r0
rpaduk, NpuMephbl pellieHUsI ypaBHEHHUU B 1|eJIbIX
qyucaax
66 |J/IuHelHOe ypaBHEHHUE C IByMs IepEMEHHbBIMH, €T0

rpaduK, mpuMephbl pellieHHUs1 YypaBHEHUH B 1]eJbIX
yucaax
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67

Pewenue cucteM ByX JTMHENHbIX YPaBHEHUH C [|BYMA
niepeMeHHbIMHU

68 |PemeHue cucTeM JIBYX JIMHENHbIX ypaBHEHUMU C IBYMS
nepeMeHHbIMU

69 |PemeHue cucTeM JIBYX JIMHENHbIX ypaBHEHUH C IByMS
nepeMeHHbIMU

70 |[IpuMepbl pellleHUs] CUCTEM HEJIMHEWUHbBIX YPaBHEHUH C
JIByMsl IepeMeHHbIMHU

71 |[lpuMepbl pellleHUsI CUCTEeM HeJIMHEWHbBIX YyPaBHEHUH C
JIByMs1 IepeMeHHbIMU

72 |I'paduueckas MHTepnpeTaLus ypaBHEHUS C ABYMs Bu6auoTteka LJOK
nepeMeHHbIMH U CUCTEM JIMHEHHBIX YPaBHEHUH C IByMs https://m.edsoo.ru/7f43d6d6
nepeMeHHbIMHU

73 |I'paduueckas uHTepnpeTayusi ypaBHEHUS C JBYMS bu6bsaunoTeka [JOK
nepeMeHHBbIMU U CUCTEM JIMHEHNHBIX YPAaBHEHUH C IBYMA https://m.edsoo.ru/7f43d6d6
nepeMeHHbIMHU

74 |PemieHHe TEKCTOBBIX 33/la4 C IOMOUIbI0 CUCTEM
ypaBHEHU U

75 |PelleHHe TEKCTOBBIX 3a/ia4 C IOMOILbI0O CUCTEM
ypaBHEHUU

76 |PemeHue TeKCTOBBIX 33/1a4 C IOMOIIbIO CUCTEM
ypaBHEHUU

77 |YucyoBble HepaBeHCTBA U UX CBOMCTBA

78 |YucsoBble HEpaBEeHCTBA M UX CBOMCTBA

79 |HepaBeHCTBO € 0/IHOW epeMeHHOU

80 |/IuHeliHble HEPAaBEHCTBA C OJJHOM NepeMeHHO! U UX BbubanoTeka LIOK

pelieHue

https://m.edsoo.ru/7f42c692



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692

81

JInHeliHble HepaBeHCTBA C OJHOM [IepeMeHHO! U UX
pelieHue

bubanoreka LIOK
https://m.edsoo.ru/7f42c840

82

JInHeliHble HepaBeHCTBA C OJHOM [TIepeMeHHOU U UX
pelieHue

83 |CucTeMbl IMHENHBIX HEPABEHCTB C O/IHOW IepeMeHHOU Bbub6anoTeka LIOK
U UX pelleHne https://m.edsoo.ru/7f42cb88
84 |CucTeMbl IMHEHHbIX HEPABEHCTB C O/IHOU epeMeHHOH bubsaunoteka [JOK

Y UX pellleHue

https://m.edsoo.ru/7f42cd2c

85

CucteMbl JIMHEWHBIX HEPABEHCTB C OJHOW [lepeMeHHOU
Y UX pellleHue

86 |M300pakeHUe pelleHHs JUMHEHHOTO HEPAaBEHCTBA U UX Bu6auoTteka LJOK
CHUCTEM Ha YUCJIOBOU MPSIMOU https://m.edsoo.ru/7f42c9e4
87 |HM3006pakeHue pelleHHs JUHEHHOTO HEpaBEHCTBA U UX Bu6auoTteka LJOK

CHUCTEM Ha YHMCJOBOU NPSAMOU

https://m.edsoo.ru/7f42c9e4

88 |KonTpoJibHas paboTa no TeMaM "HepaBeHCTBa.
CucteMbl ypaBHeHUR"
89 |l[lonsaTue GyHKUUU BubsnoTeka LIOK
https://m.edsoo.ru/7f433c12
90 |O6sacTb onpejiesieHUs] ¥ MHOXKECTBO 3HAaYEHU U bu6saunoteka [JOK

GyHKIIUU

https://m.edsoo.ru/7f433d84

91 |Cnoco6bl 3aiaHus QYHKIUN
92 |I'paduk pyHKUUU
93 |ColicTBa QyHKIIMH, UX OTOOpaAKeHHE Ha rpadurKe

94

YreHue u nocTpoeHue rpaduKoOB GyHKLUN

95

[IpuMepsbl rpadrKoB GYHKIMN, OTPaAKAIOIUX peasibHble
IPOLeCChI



https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

96 |®yHKUMH, ONUCHIBAIOLME IPSMYIO U 0OPATHYIO 1 Bbu6auoTteka [JOK

NpONOpPLMOHA/IbHbIE 3aBUCUMOCTH, UX FPaPUKHU https://m.edsoo.ru/7f434bbc
97 |T'unep6oJa 1
98 |T'unep6oJa 1 Bu6auoTteka [JOK

https://m.edsoo.ru/7f4343e2
99 |Tpaduk PyHKLUH Y = X° 1 Bu6.roreka LJOK
https://m.edsoo.ru/7f434572

100 |dyuknuu y =x%,y = x3,y = Vx, y = |X|; rpaduueckoe 1 Bu6auoTreka LJOK

pelieHre ypaBHEHUH U CUCTEM YPaBHEHU https://m.edsoo.ru/7f434d38
101 |[ToBTOpEHHE OCHOBHBIX MOHSATUN U METO/JIOB KypcoB7 1 | 1 bubsaunoteka [JOK

8 KJs1accoB, 06001eHre 3HaHUH / Bcepoccuiickast https://m.edsoo.ru/7f4371aa

npoBepoyHas paboTa
102 |UToroBas KOHTpoOJIbHasA paboTta / Bcepoccuiickas 1 Bu6auoTteka LJOK

poBepoYHas paboTa https://m.edsoo.ru/7f434eb4
103 |[ToBTOpEeHUE OCHOBHbBIX IOHATHUMN U MeTOZ0B KypcoB 7 u | 1

8 kJ1accoB, 060011eHHEe 3HAaHUH
104 |[ToBTOpEHUE OCHOBHbBIX IOHATHUHN U MeTOZ0B KypcoB 7 u | 1 bu6saunoteka [JOK

8 kJ1accoB, 060011eH1e 3HaHUH https://m.edsoo.ru/7f43736c
105 |[ToBTOpEeHUE OCHOBHBIX MOHATHUHN U METO/I0B KypcoB 7 u | 1 bu6saunoteka [JOK

8 KkJ1accoB, 000011eHHe 3HaHUH https://m.edsoo.ru/7f437510
106 |[ToBTOpeHHUE OCHOBHBIX MOHATHUHN U METOJIOB KypcoB 7 1 | 1 Bu6auoTteka LJOK

8 kJ1accoB, 06001eHHe 3HAaHUH https://m.edsoo.ru/7f4376b4
107 |T[loBTOpeHHUEe OCHOBHBIX MOHATHUHN U METOJIOB KypcoB 7 1 | 1 Bu6auoTteka LJOK

8 KJy1accoB, 06061eHHe 3HAaHUN https://m.edsoo.ru/7f436b88
108 |[ToBTOpeHHE OCHOBHBIX MOHATHUHN U METOJIOB KypcoB 7 1 | 1 Bu6auoTteka LJOK

8 KJs1accoB, 06061eHHe 3HAaHUN https://m.edsoo.ru/7f437858
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 108



https://m.edsoo.ru/7f434bbc
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU

OBPA30OBATEJIbHON NPOI'PAMMBI

I[pOB::)(;[I:’,MOFO IIpoBepsiemble npeiMeTHBIE Pe3yJIbTAThHI 0CBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
AT NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
1 Yucna u BBIYUCICHUS
Hcnonp30BaTh HayaJIbHbBIE IPEJICTABICHHUSI O MHOYKECTBE JEHCTBUTENBHBIX YUCEI JJIS
11 CPAaBHEHMsI, OKPYIJICHMS M BBIYMCIEHUH, M300pakaTb JCHCTBUTENIBbHBIE 4YHCIIA
TOYKaMU Ha KOOPJIMHATHOMN IPSIMOU
[TpuMeHsATh MOHATHE ApU(YMETHUECKOTO KBAJIPATHOTO KOPHS, HAXOAUTh KBaJpaTHbIC
1.2 KOPHHU, UCHOJb3Yyd NPU HEOOXOJUMOCTH KaJbKYJISTOP, BBIIOIHATH MPeoOpa3oBaHMs
BBIPAKCHM, CONEPIKAINX KBAJPATHBIE KOPHU, UCIIONIb3Ysl CBOMCTBA KOpHEH
13 Mcnonb30Bath 3anucy OOJBIIMX U MaJIbIX YUCEN C MOMOIIBIO JECATUYHBIX Apo0ei n
creneHei yucaa 10
2 AnreOpandyecKkue BbIpaKCHUS
21 HpI/IMeHHTIz MOHSATUE CTENEHU C LEJbIM ITOKa3aTesleM, BBINOJIHATh MpeoOpa3oBaHUs
BBIPAKEHUI, COIEPIKALMX CTENIEHU C LIEJIbIM [10Ka3aTeIeM
29 BbINONHATE TOXKAECTBEHHBIE MPEOOpPa30BaHMsI PAllMOHAIBHBIX BBIPAXKEHUI Ha OCHOBE
MPpaBUJI ICHCTBUN HAJl MHOTOWICHAMH M aJIreOpandecKuMu Ipo0sMu
2.3 PackiapiBaTh KBaApaTHbIN TPEXUWICH HA MHOXKHTEIN
24 [IpumensTs npeoOpa3oBaHUs BbIpAKEHUI ULE ELICHUA PasiMiHBIX 3ajaq M3
MaTEMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEaJIbHOMN NPAKTUKH
3 YpaBHEHUs U HEPABEHCTBA
31 Pemarp nuHeliHble, KBaJgpaTHbIE YPaBHEHUA M  PallMOHAIbHbIC  YpaBHEHMS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C IByMsl IEPEMEHHBIMU
IIpoBoauTh MpoCTEHIINE HCCIENOBAHUS YPaBHEHHH W CUCTEM YPABHEHMI, B TOM
3.2 qyclie ¢ NMpUMEHEHUEeM TIpaduyecKux MpeCTaBIeHUN (yCTaHaBIUBaTh, UMEET JIH
ypaBHEHME WM CHCTEMa YPAaBHEHHUH PElIeHUs], €CIIM UMEET, TO CKOJIbKO, U poYee)
[lepexonuth OT cia0BECHOH (HOPMYIHUPOBKHU 3a/1aud K €€ anredpanyeckoil Mojienu ¢
3.3 MIOMOIIIbIO COCTABJICHHUS YPABHEHUS WJIM CUCTEMbl ypaBHEHUH, HHTEPIPETHPOBAThH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4Ml MOJTYYEHHbIN pe3ybTarT
IIpuMeHTh CBOMCTBA YHCIOBBIX HEPABEHCTB JUISI CPAaBHEHUS, OLEHKH, pEIIaTh
3.4 JIMHEIHbIE HEPABEHCTBA C OJHOW MEPEMEHHON M UX CHCTEMBI, 1aBaTh IpaduyecKyro
WJUTIOCTPAIIMIO MHOYKECTBA PEIICHUH HEPABEHCTBA, CUCTEMbI HEPABEHCTB
4 OyHKIMH
[lonumatb M UCHONB30BaTh (PYHKIMOHAIbHbIE TOHATUS M S3bIK (TEPMMHBI,
4.1 CHUMBOJIMYECKHE OOO3HAYEHMs), ONpPEAesATh 3HaueHUe (QYHKIMHU IO 3HAYCHMIO
apryMeHTa, ONpe/IeNsaTh CBoWcTBa QYHKIUU MO e€ rpaguky
Crpouts rpaduKu 3IIEMEHTAPHBIX byHKUIni BUA:
4.2 y=K/xy=Kk/x , y =x2, y = x3, y = |X|, onuchIBaTh CBOICTBa YMCIOBOI (YHKIHH MO €&
rpaduky
MPOBEPSEMBIE DJIEMEHTbBI COAEPKAHUS
Ko IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna U BBIYUCICHUS
1.1 KBanparusiii kopenb u3 uncna. [lonstue 06 mppanuonanbHoM yucie. JlecsTuuHble




npUOJIMKEHUS] UPPALMOHATBHBIX YHCEI

CpoiicTBa apu(MeTHUYECKUX KBAJApPAaTHBIX KOpPHEH MW HMX MpPUMEHEHHE K

12 peoOpa30BaHUIO YUCIOBBIX BbIPAKEHHM U BEIUMCICHUSIM. [{eficTBUTeNbHBIE YHClia
1.3 Crenens C 11eJIbIM TTOKa3aresieM U e€ cBoicTBa. CTaHaapTHas 3aluch YKclia
2 AnreOpanyecKkue BhIpaKEHUS
2.1 KBanpatublil TpéxusieH, pa3inoxeHne KBaApaTHOro TpEXuieHa Ha MHOXKHUTEIN
2.2 Anrebpanueckas 1po6b. OCHOBHOE CBOWMCTBO alnredpanyeckoi qpoou
2.3 CroxeHue, BRIUMTaHUE, YMHOKECHHE, JICICHUE allreOpandecKux apooei
2.4 PanroHanpHbIC BRIpaXEHUS U UX MPE0Opa3oBaHUE
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 KBanparHoe ypaBHenue, popmyna KopHeil kBagpaTHOro ypaBHeHus. Teopema Buera
3.2 Pemenne ypaBHeHUH, CBOIAIIMXCS K TUHEHHBIM M KBaJPaTHBIM
3.3 I[Ipocreiimme 1poOHO-pallMOHANBHBIE YPaBHEHHUS
['padmyeckas uHTeprnpeTalysi ypaBHEHUH C JABYMS [EPEMEHHBIMU M CHUCTEM
3.4 JUHEHNHBIX YpAaBHEHHH C JAByMs InepeMeHHbIMHU. [IpuMepsl pemeHus cucreM
HEJIMHEWHBIX YpaBHEHUH C IByMS IEpEMEHHBIMU
3.5 Perennie TeKCTOBBIX 3a7a4 aNredpandeckum crnocobom
3.6 UmncaoBble HEPAaBEHCTBA U UX CBOWCTBA
3.7 HepaBeHCTBO ¢ 0JIHOM ITEpEMEHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JluneiiHble HEpaBEHCTBA C OJJHOW NTEPEMEHHON
3.10 CucreMbl TUHEIHBIX HEPABEHCTB C OJIHON NMEPEMEHHOI
4 OYHKIHIH
41 [Torsitme dynkiuu. OOnacTh ONpPENSIICHUS W MHOXKECTBO 3HAYCHUH (YHKITHH.
CnocoObl 3a1anus GyHKIUN
4.2 I'padux Gynkimn. YreHne cBOWCTB GyHKINH 110 €€ TpaduKy
4.3 [Tpumeps! rpadukoB QyHKIMHA, OTPAKAIOIINX peabHbIE MPOIECCH
44 @DyHKIMY, ONUCHIBAIOLINE NPAMYI0O U 0OpaTHYIO MPONOPIMOHAIBHBIE 3aBUCHMOCTH,
uX rpaduxu
45 OyHKIMH y =x?, y = x°
4.6 Oyukmn y = [x, y = |x]|
4.7 ['paduyeckoe penieHne ypaBHEHUI U CUCTEM YpaBHEHHM

ITPOBEPAEMBIE HA OI'D 10O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBLHON ITPOT'PAMMBI OCHOBHOT'O

OBILIEI'O OBPA3OBAHUSA
Kon IIpoBepsiemble TpeGOBaHMS K NMPeAMETHBIM Pe3yJibTaTaM OCBOEHUSI OCHOBHOI
NPOBEPAEMOro o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHHUs HA OCHOBE
TpeOoOBaHUA DrocC
YMenue omnepupoBaTh MOHATHUAMHU: MHOXECTBO, IMOJMHOKECTBO, OIEpalMU Hal
MHOKECTBAMH; YMEHHUE ONEepUPOBaTh MOHATUSMU: Tpad, CBA3HBIA Tpad, IepeBo,
1 [IUKJI, TIPUMEHATh WX TPU PEIICHUM 3a]ad; YMEHHE HCIOJIb30BaTh rpaduyeckoe
MPEJACTABICHUE MHOKECTB Ul ONMCAHUS PEANBHBIX ITPOLECCOB WM SIBJICHUM, IPHU
pENICHUH 3a7a4 U3 APYTUX y4eOHBIX MPEIMETOB
YMeHue  onepupoBaTh  IMOHATUSAMM:  ONpPEHEIEHUE,  AKCHOMa,  TEopema,
2 JI0KA3aTeJIbCTBO; YMEHHE pPAaclo3HaBaTh MCTUHHBIE M JIOKHBIC BBICKA3bIBAHHS,

MPUBOJIUTh TNPUMEPBl Y KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAaHUS W OTPULAHHUS
BBICKA3bIBAaHUU




YMeHue orepupoBaTh NOHITHAMU: HATypaJbHOE YKCIIO, IPOCTOE U COCTABHOE YHUCIIO,
JEIUMOCTh HaTYPaJbHBIX YUCENl, IPU3HAKHU JAETUMOCTH, 1€JI0€ YHUCII0, MOYJIb YUCIA,
OOBIKHOBEHHAs APOOb U IECATUYHAS IPOOh, CTAHIAPTHBIN BUJ YHCIIA, PAIMOHAILHOES
YHCIIO, UPPALMOHAIBHOE YHCIIO, apU(PMETHUECKUl KBaJpaTHBIH KOpPEHb; yMEHHE
BBITIOJIHSTH JACUCTBUSL C YUCIIAMH, CPAaBHUBATh U YIOPSAOYMBATH 4YMCIA, IPEICTaB-
JSATh YUCIIa HA KOOPIUHATHOM MPSAMOM, OKPYTJISATH YMCIIA; YMEHHUE AeNaTh NPUKUIKY
Y OIICHKY pe3yJIbTaTa BHIYMCICHUI

YMeHue onepupoBaTh NOHATHAMHE: CTETIEHb C LIEIBIM ITOKa3aTelieM, apu(pMeTHIeCKUn
KBaJIpaTHbIN KOPEHb, MHOTOUJICH, ajireOpandeckast 1poOb, TOKIECTBO; 3HAKOMCTBO C
KOpHEM HaTypaJbHOH CTENEeHU OOJIbIIE eIMHUIIBI; YMEHUE BBIOIHATH PAacu&Thl 1O
dopmynam, mnpeoOpazoBaHUSl IENbIX, JAPOOHO-PAIlMOHATBHBIX BBIPAKEHUH U
BBIPQXEHUM C KOPHSAMH, Pa3JIOKEHUE MHOIOWIEHAa HAa MHOXKUTENIH, B TOM YHUCIE C
UCIOJIb30BaHuEM (OpMYIT pa3HOCTH KBAJIPaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue OolepupoBaTh IOHATUSAMM: YKMCIOBOE DPABEHCTBO, YpPaBHEHUE C OAHOU
IIEPEMEHHOM, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON; YMEHUE pelaTh
JUHEHHbIE U KBaJpaTHbIE ypaBHEHUS, JPOOHO-pAllMOHAJIBHBIE YPABHEHUS C OJHOMN
[IEPEMEHHOM, CUCTEMBI BYX JIMHCHHBIX YPABHEHUM, JTUHEHHBIC HEPABCHCTBA U MX
CHCTEMBI, KBaJIpaTHbIC W JPOOHO-palMOHATIbHBIE HEPABEHCTBA C OJTHOW ITEPEMEHHOM!,
B TOM YHUCJIE IIPU PCIICHUM 3aJay U3 APYI'MX NPEIMETOB U NPAKTUYECKUX 3a]ay;
YMEHHUE HCIO0JIb30BaTh KOOPAWHATHYIO IPSAMYI0 M KOOPAMHATHYIO IIJIOCKOCTBH IS
N300pakeHMsI pellIeHUH YypaBHEHUH, HEPABEHCTB M CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (QYHKIUSA, Tpapuk (yHKIHUH, HYIA (DYHKIHH,
OPOMEXYTKM  3HAKOIOCTOSHCTBA,  IPOMEXKYTKM  BO3pacTaHus,  yObIBaHUS,
HauOoJbIlIee U HaUMEHbLIee 3HauUeHUs! QYHKIMU; YMEHUE ONEPUPOBATh MOHATHSIMMU:
npsMasi [OPONOPLUOHATIBHOCTb, JMHEWHas (QyHKUMA, KBaJpaTHUuHass (QYHKLUS,
oOpaTHasi MPONMOPLUUOHATBHOCTG, NTapadona, TunepOoIa; YMEHHE CTPOUTH TpaduKu
GyHKUMH, WCHONB30BATh TIpaduKM A  ONpEeAesieHUs CBOMCTB IMPOLIECCOB U
3aBUCUMOCTEH, JUIsl peuleHMsl 3ajad U3 APYrux Yy4eOHBIX IMPEJAMETOB M peajbHOU
YKU3HH; YMEHHE BhIpaXkaTh (POpMysIaMH 3aBUCUMOCTH MEXKIY BEJIMUYMHAMU

YMeHue omnepupoBaTh IOHATUAMHU: IMOCJTENOBATENbHOCTh, apudmMeTHueckas u
reoMeTpuyecKas IIPOrPECCUH; yMEHHE HCII0JIb30BATh CBOMCTBa
nocjenoBaTenbHOCTEH, (GOPMYIIBI CyMMbI W OOIEro 4ieHa MpU pelIeHHHU 3a/ad, B
TOM YHCIIE 33J1a4 U3 IPYTUX YU4eOHBIX MPEAMETOB U PEeaTbHOM KU3HU

YMeHue pemath 3alaud pa3HbIX TUIOB (B TOM YMCJE€ HA MPOLEHTHI, JOJIM U YacTH,
JBUXKEHHE, paboTy, LIEHYy TOBAPOB M CTOMMOCTD IMOKYIOK M yCIyT, HAJIOTH, 3aJ1a4H U3
001acTH ynpaBieHUs JUYHBIMH M CEeMEHHBIMH (PUHAHCAMM); YMEHHE COCTaBIAThH
BBIPaXXCHUSI, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCIOBHIO 33/1a4H, UCCIIEN0BATh
NOJIY4EHHOE pPelIeHHEe U OIIEHUBATh MPaBAON0JOOHOCTh MOJYYEHHbIX PE3YJIbTAaTOB

YMeHne onepupoBath MOHATHIMHA: GUTYpa, TOUKA, OTPE3OK, MpsMasi, JTIyd, JIOMaHas,
yrojl, MHOTOYTOJIbHUK, TPEYrOJbHUK, pPAaBHOOEAPEHHBIH M PaBHOCTOPOHHHMH
TPEYTOJILHUKH, MIPSIMOYTOJILHBIN TPEYrOIbHUK, MeInaHa, OMCCEKTPHICA U BBICOTA Tpe-
YTOJIbHUKA, YETHIPEXYTONBHUK, MapajjienorpaMM, poMO, MpsIMOYTOJIBHUK, KBajparT,
Tparemnus; OKPYKHOCTb, KpPYT, KacaTellbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢urypamu; ymeHue pemaTh 3aJadd, B TOM YHCJIE U3 IOBCETHEBHOM >KHU3HM, Ha
HaXOXXJCHHE TEOMETPUICCKUX BEITMYMH C TIPUMEHEHUEM M3YUEHHBIX CBOWCTB (QHTYD
U QaKToB

10

YMeHue omnepupoBaTh MOHSATHSAMH: PAaBEHCTBO (DUTYp, PaBEHCTBO TPEYTrOJIbHHUKOB;
[apaJUIeJIbHOCTh W NEPHEHAUKYISIPHOCT MPAMBIX, YILOJ MEXAY MPSIMBIMH,
NEePIEeHIUKYIIAP, HAKIOHHAS, MpoeKLus, nogodue ¢uryp, nogo0Hble TPEyroabHHUKH,
CUMMETpHUsI OTHOCHUTEIIBHO TOYKM M MPSIMOW; yMEHUE pAaclO3HaBaTh pPaBEHCTBO,
CUMMETPUIO U Moaodue (uryp, mapamienbHOCTh U MEPIEHIUKYISIPHOCTh MPSIMBIX B
OKPY’KaIOIlleM MUPE




YMeHue oneprupoBarh NOHATUSAMU: JIMHA, PACCTOSHUE, YOIl (BEJIMYMHA YIJIa, CHHYC
U KOCHHYC YIJIa TPEYTrOJbHUKA), IJIOMA/lb; YMEHUE OLIEHUBAThH pa3Mephl MPEAMETOB 1
O00BEKTOB B OKpYXKAIOIIEM MHpPE; yMEHHE NPUMEHSTh (OPMYNbl MepuMeTpa
11 U TUIOIIAM MHOTOYTOJIbHUKOB, JUIMHBI OKPY)KHOCTHM M IUIOIIATU Kpyra, oobema
IPSIMOYTOJIBHOTO MapajUleNieNIuIeia; yYMEHUE IPUMEHSATh NPU3HAKU pPaBEHCTBA
TPEYroJIbHUKOB, TEOPEMYy O CyMME VIJIOB TpeyrojbHUKa, TeopeMy Iludaropa,
TPUTOHOMETPUUECKHUE COOTHOIIEHUS AJIs1 BBIUMCIIEHUS JUIMH, PACCTOSIHUM, IIo1anen

YMenue wu300paxarh IUIOCKME (GUTYphl M MX KOMOWMHAIMH, MPOCTPAaHCTBEHHBIC
12 (GUrypBI OT PYKH, C MOMOIIBIO YEPTEKHBIX WHCTPYMEHTOB U DJICKTPOHHBIX CPEICTB
110 TEKCTOBOMY HJIM CUMBOJIbHOMY ONMCAHUIO

YMeHue onepupoBaTh  IOHATHSAMM:  IPSMOYrojbHash CHUCTEMa  KOOpAMHAT;
KOOpJMHAThl TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOMU3BEJICHHE BEKTOpPA Ha YUCIIO,
13 CKaJIIpHOE NPOU3BEJICHNE BEKTOPOB; YMEHHUE UCIOJIb30BATh BEKTOPbl U KOOPIUHATHI
JUIS TIPEACTaBJICHUS JAHHBIX M PELICHHS 3a]ad, B TOM YHCJIE U3 JPYTUX y4eOHBIX
IPEIMETOB U peabHOM KU3HU

YMeHue onepupoBath MOHATUSMU: CTOJIOMKOBBIE U KPYTOBbIE AHarpamMmbl, TaOJIULIbI,
cpeaHee apupmeTHyeckoe, MeauaHa, HauOoJIbllee U HAMMEHbIIIee 3HaYeHus, pa3Max
YHCJIOBOr0 HaboOpa; yMEHUE H3BJI€KaTb, MHTEPIPETUPOBATh U IMPeoOpa3oOBbIBATH
UHPOpPMaLIMIO, HPEJCTABICHHYI0 B TaOMUIAX M Ha JAMarpamMmax, OTpaKarollyro
CBOMCTBA U XapaKTEPUCTUKH PEAIbHBIX IIPOLIECCOB U SIBJICHUM; YMEHHE PacllO3HABaTh
V3MEHUYMBBIE BEJTMYHUHBI B OKPYKAIOLEM MHUPE
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YMeHne onepupoBaTh MOHATHUSMU: CIyYaWHBIM OMBIT (CIy4alHBIM SKCIIEPUMEHT),
AJIEeMEHTapHOE COObITHE (RJIIEMEHTAPHBIM HMCXOJ) CIIy4allHOTO OMbITa, CIy4ailHOe
coOBbITHE, BEPOSATHOCTH COOBITHS; YMEHHE HaXOAWTh BEPOSITHOCTH CIy4YailHBIX
cOOBITUH B OIIBITAX
C PpPaBHOBO3MOXKHBIMH DJJIEMEHTApHBIMH COOBITHSIMH; YMEHHE pellarh 3aJadu
METOJIOM OPTaHHW30BAHHOTO Mepedopa M C WCIOIH30BAHUEM IPAaBHIIA YMHOXKCHHUS;
YMEHHE OIICHHWBATh BEPOSITHOCTU PEANbHBIX COOBITUH U SIBICHUH, MOHMMATH POJIb
MPAKTUYECKH JOCTOBEPHBIX M MAJIOBEPOSTHBIX COOBITHH B OKPYIXKAIOIIEM MHPE U B
JKU3HU; 3HAKOMCTBO C TIOHATHEM HE3aBUCUMBIX COOBITHI{, 3HAKOMCTBO C 3aKOHOM
OOJIBIIIMX YHCEJ M €T0 POJIHI0 B MACCOBBIX SIBJICHUSX

15

YMeHue BbIOMpaTh NOAXOAALIMM HW3YYEHHBIH METOA Ui peLIeHHs 3ajJauu,
IIPUBOAUTH IPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPHUPONE W KU3HU,
pacro3HaBaTh IIPOSIBICHUE 3aKOHOB MAaTEMaTUKM B HCKYCCTBE, OIIMCHIBATH
OTZIEJIbHBIE BBIJAIOIINECA PE3YyJbTaThl, NOJYYCHHBIE B XOJ€ Pa3BUTUS MAaTEMATHKHU
KAaK HayKd, IPUBOAUTH IPUMEPBI MaTeMAaTUYECKUX OTKPBITUA M HX aBTOPOB B
OTEYECTBEHHOW ¥ BCEMUPHOW HUCTOPUH

16

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA OI'D I1O
MATEMATHKE

Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA

1 Yucna ¥ BEIYUCICHUS

1.1 HatypanbeHble u nensle yncna. [Ipu3Haky qJenuMoCcTH HebIX YUCel

1.2 OOBIKHOBEHHbBIE U JIECITUUHBIE TPOOH, MPOLIEHThI, 0ECKOHEUHBIE NEPUOANUECKHE ApodU

1.3 PanuonansHbIE UKCIa. ApI/I(I)MCTI/I‘{CCKI/IC oncpanru ¢ palluOHAJIbHBIMHA YUCJIAMU

1.4 JleiicTButenpHble yncia. ApudmMeTnyeckue onepainy ¢ AeMCTBUTEIbHBIMU YHCIaMU

15 [Tpubmx€HHBIE BBIUMUCICHUS, TpaBUja OKPYTJEHHUS, MPUKHAKA W OIEHKa pe3yibTaTa
BBIYHUCIIEHUN

2 AnreGpanyecKue BbIpaKeHHs




2.1

BykBeHHbIE BbIpa)KEHMsI (BBIPAXKEHUS C IEPEMEHHBIMU )

Crenenb c uenbiM mnokazareiaemM. CTeneHb € palMOHANbHBIM ToKa3zaTesneMm. (CBoiicTBa

2.2
CTETEeHH
2.3 MHorouseHsbl
2.4 Anrebpanyeckas 1poOb
25 Apudmernaeckuit KOpPEHb HaTypajibHOU CTEIICHH. HerictBus
C apupMETHIECKUMHU KOPHSIMH HATypaJIbHON CTEIICHH
3 YpaBHEHUS U HEPABEHCTBA
3.1 I{enble u 1poOHO-panoHaNbHbIE YpaBHEHHS. CUCTEMBI M COBOKYIIHOCTH YpaBHEHUIL
3.2 lenbie u 1poOHO-paIoHAIbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPAaBEHCTB
3.3 Pemenue TekCTOBBIX 3a1a4
4 UmncaoBbIe NOCIEI0BATEIBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUsI TOCIEIOBATENILHOCTEN
4.2 ApudmeTrnueckas U reoMmerpuyeckas nporpeccuu. opmya CI0KHBIX IPOIICHTOB
o) DYHKIMH
@yHkuMs, crnocoObl 3ananus (QyHkuuu. ['paduk QyHkumu. OOnacTe omnpeneneHus u
51 MHOKeCTBO 3HaueHWl ¢yHkuuu. Hymu ¢ynkmuu. I[IpoMexyTku 3HAKOMOCTOSHCTBA.
[IpoMexxyTkn MOHOTOHHOCTH  (PyHKIHH. MaKCUMyMBl M MHHUMYMBI  (YHKIHUH.
Haubonpiiee n HanMeHblee 3HaueHue QyHKIIUU HAa TPOMEKYTKE
6 KoopauHatsel Ha IpsIMON U IIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPJIMHATHI HA TIOCKOCTH
7 I'eomerpus
7.1 ["'eomeTpuyeckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojabHUKU
7.4 OKpYy’>KHOCTb U KpyT
7.5 V3MepeHne reoMeTpu4ecKix BeIMYUH
7.6 BekTops! Ha II0CKOCTH
8 BeposiTHOCTb U CTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHUKA
8.2 BepositTHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJAWYECKOE OBECHEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

AnreOpa: 8-ii kimacc: 6a30BBI YpOBEHb: y4eOHUK; 17-¢ m3maHue, crepeoTunHoe MakapblueB
I0.H., Munmox H.I'., HemikoB K.W. u gp.; mox pemakumeit TemsikoBckoro C.A. Mocksa,
AKIHMOHEpHOE o01ecTBo «M3maTenbCTBO «IIpocBemienne»2024r.

METOINYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA

A.Il.LEpmioBa, B.B.I'ono6opoapko «CaMoCTOSITENIbHBIE M KOHTPOJBbHBIE paboThl 1O anredpe,

reomeTpuu 8 kinace» Mocksa «Ipocsemenue» 2024r.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCblI U PECYPCbl CETH
HUHTEPHET

http://school-collection.edu.ru — konnekuma obpasoBaTtenibHbIX pecypcos; 2 — InternetUrok.ru -
BUAEO YPOKU; — «INEeKTpOoHHan bubanoteka 2000 3agay no matematuke». CD-ROM; —
http://methmath.chat.ru-metoauka npenoaasaHusa matemaTtunku; — http://graphfunk.narod.ru -
rpadukn dyHKumii; — EgWorld - MMp matemaTnyeckux ypasHeHuit; — http://www.exponenta.ru
- obpasoBaTenbHbI MaTemaTMyeckuit cait; — http://mathem.hl.ru - matemaTtuka on —line; —
http://www.allmath.ru - Bca matematuka; — http://www.logpres.narod.ru - MHGOpMaLMOHHbIE

TexHonoruu (Npumepsbl); — www.math-on-line.com - 3aHMmaTenbHaa maTemMaTuKa.
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