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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma kypca mo BHeypouHoil AesrenbHocTH «[{udpsl Bokpyr Hac» Ha ypoBHE
OCHOBHOTO 00111er0 00pa3zoBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS
00pa3oBaTeNbHON MPOTpaMMbl OCHOBHOT'O 0OIIero obOpaszoBaHus, mpeactaBieHHbIXx B OI'OC
000, a Ttakxke QenepanbHOl pabodeil MpPoOrpaMMbl BOCIHUTAHUS; TOJOXKEHUS O pPabodmx
nporpaMMax y4eOHBIX MPEJIMETOB, YUeOHBIX KYpCOB (B TOM YHCJIE BHEYPOUHOU JIEATEILHOCTH),
y4eOHBIX MoOaynedl B cooTrBeTcTBUU ¢ TpeboBaHusMu PI'OC um DPOII HavanpHOrO O0OIIETO,
OCHOBHOTO 0011ero u cpeanero oomero oopazoanus (Ilpukaz MOY CII Ne6 ot 30.08.2025
Ne217).

B ycioBuaAX peamm3anMuM  TakOM  CTPATETMYECKOM  3aa4M, KaK JOCTHIKCHHUE
TEXHOJIOTHYECKOTO CYBEpEHUTETa CTPaHbl, Mepe] MaTeMaTHUYeCKUM oOpa3oBaHHUEM B  4YHCIIE
[JIABHBIX TIOCTABJIEHBl CIEAYIOIIME LEJIU: pPa3BUTUE TBOPYECKHX U HCCIEA0BATEIbCKUX
crocoOHOCTeH 00ydJaromuxcs, UX MOATOTOBKA B IpolEcce OOydeHUs: MaTeMaTHKE K BHIOOPY
npodeccuii, CBA3aHHBIX C Pa3BUTUEM TOYHBIX U €CTECTBEHHBIX HayK U TexHoJiorui. Kak BakHbBIN
KOJIMYECTBEHHBII [0Ka3aTesib IMOBBIIICHUS HHTEpeca K MAaTeMaTHKE BBIIEISAETCS pPOCT
KOJIMUECTBA BBIMTYCKHUKOB, BHIOMPAIOLINX HA TFOCYIapCTBEHHONW MTOTOBOW aTTECTAllMM SK3aMEH
110 MaTeMaTHKe Ha TPOPUILHOM yPOBHE.

OcBoenne mnpeiaraemoil Ilporpammbl  cocoOCTBYET TOBBIMIEHUIO Y OOyYaromuxcs
YPOBHSI MOTHBAIIMU K U3YUYEHHIO MAaTEeMAaTUKH, K MPOJIOJDKEHUIO U3ydeHus: marematuku B 10-11
KJlaccaXx Ha YIJIyOJIGHHOM YPOBHE M OPHEHTHUPYET Ha BBIOOp €IUHOr0 TOCYAapCTBEHHOTO
9K3aMeHa 10 MareMaThke NpoduiIbHOTO YpoBHs. Kpome TOro, ocBoeHue mpemiaraeMoro B
[Iporpamme copepxaHHsl MO3BOJISIET PACHIMPUTH KPYT PELIAEMbIX MaTeMaTHYECKHX 3a7ad 3a
CUYeT BKJIIOYEHUSA TMPOOJIEMHBIX, HECTAaHIAAPTHBIX 3aJad, 3a/ad MPUKIATHOTO XapakTepa,
BBITMIOJTHEHHSI HMCCIEAOBATEIbCKUX pabOT, B TOM YHCIE C MEXIPEAMETHBIM COJIEpP:KaHUEM,
W3YYEHHUS JOTIOJHUTEIBHBIX BOIIPOCOB KaK TEOPETUUECKOI0, TAK M MPAKTUYECKOTO XapaKTepa.

B OonbumimHCTBE TEM Kypca MPEANoNaraeTcsl BBIMOJIHEHHE HCCIIEN0BATENbCKUX padoT.
YyebHOe McciieJoBaHUE M0 MaTeMaTuke B 9 Kiaccax MpearnoiaraeT MojyyeHHe CyObeKTUBHO
HOBOT'O JJis1 00yyaromerocsi pe3yibraTa U HarpaBieHO Ha (pOpMHUpPOBAaHHE MCCIIEOBATENbCKUX
YMEHMH: BblAENIeHUEe MpoOJeMbl, OpraHu3alMsl U aHaJIW3 JaHHBIX, BBIABM)KEHHUE TUIIOTE3bI,
IIPOBEpKa TUIOTE3bI, (POPMYJIMPOBAHNUE BHIBOJIOB U MPEACTABICHUE PE3YJIHTaTOB HA TPAMOTHOM
MaTEMaTUYECKOM SI3BIKE.

PaGouass mporpamma Kypca BHEYpPOUHOW JESATEIBHOCTH OOIle HWHTEIEKTYalbHOTO
Hanpasienus: «L{udpsr Bokpyr Hac» s 9 kitacca cocTaBiieHa B cOOTBeTCTBHH ¢ DegepanbHbIM
rocy/1apCcTBEHHBIM 00pa30BaTeNIbHBIM CTaHAPTOM OCHOBHOT'O 00111ero o0pa3oBaHMUsl.

Y4eOHBIM TTaHOM IIKOJBI Ha u3ydeHue Kypca «L{udpsl Bokpyr Hac» oTBeneHo 34 yacoB
(1 gyac B Hemeno).



COJAEP)KAHUE OBYYEHUA

9 KUIACC

YpaBHeHHs U HepaBeHCTBA

bukBanparHele ypaBHeHMs. MeToAbpl PABHOCUIBHBIX NpPEOOpa3oBaHMM, 3aMEHbI
NEPEMEHHOM, rpa)uuecKoro MeTo/Ia MPH PeIIeHNH YpaBHEHHH 3-i U 4-ii CTeneHei.

Pemenne HepaBeHCTB, coIepKalMX 3HaK Moy 1. HepaBeHCTBO ¢ JByMs IEPEMEHHBIMH.
[IpumeHenne rpaduuecKoro METOJa PEHICHUS CHUCTEM HEPaBEHCTB C JBYMS NMEPEMEHHBIMH.
Pemenue 1poOGHO-panioHalIbHBIX YpaBHEHUH 1 HepaBeHCTB. [locTpoenue rpagukoB ypaBHEHUIH,
B TOM 4HCI€ C HCHOJb30BaHMEM LUGPOBBIX pecypcoB. IlpuBoauts rpadudeckyro
MHTEPIIPETALMIO PELICHNs YPAaBHEHUS C JBYMs NEPEMEHHBIMU M CHCTEM YPaBHEHHUH C IByMs
nepeMeHHbIMU. lccimenoBaHue CHUCTEM HEIMHEHWHBIX YpPaBHEHUW C IapaMmerpom. Pemenue
HEPABEHCTB C ABYMs IIEPEMEHHBIMU U UX CHCTEM.

Hccneoosamenvckue pabomel: peUIEHUE 3a1ad ¢ HapaMeTpaMH — aireOpandyecKum
METOA0M; IpapUUECKUM METOIOM.

Pemienne Tpeyro/ibHuKoB

@opmynbl NpuBEACHMs. PellleHne NpakTUYECKHUX 3aJad C HCIOJIB30BAHMEM TEOPEMBI
KOCUHYCOB M TeopeMbl cuHycoB. @opmyna ['epona. Popmyna IUIOmAgd BBITYKIOTO
YEThIPEXYTOJIbHUKA.

CooTHOIIEHNST MEXIy TpUrOHOMETpuueckuMH QyHKIusMH. llpocreiimme dopmyssr
IPUBEJCHUA U3 TEOMETPUUYECKUX cooOpakeHUil. Perienue 3amad ¢ UCHOIb30BaHUEM TEOPEM
KOCHHYCOB M CUHYCOB, HaX0KJICHHE PaJinyCca OIIMCAaHHON OKPYXHOCTH.

AnredOpanyeckue BbIPaKeHUs

CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM.

Onpenenenne KOpHs N-il CTENEHU U CTENIEHU C PALlMOHAIBHBIM [T0KA3aTEJIEM.

[Ipumenenue omnepanuu U3BJIEYEHHS] KOPHS N-H  CTENEHM, MCHONb3Ys IpH
HEO0XO/IMMOCTH KaJbKYJIATOP. BelunciieHre 3HaueHus CTENEeHU ¢ pallMOHAIbHBIM [T0Ka3aTeeM.
OueHka 3Ha4YeHWM KOpHS N-U CTENEHH, 3HAUYEHUE CTENEHU C PAllMOHAJIBHBIM IOKa3aTesleM
LEJBIMUA YUCIAMU U JIECATHUHBIMU po0siMu. CpaBHEHHE U YHOPSIOUYMBAaHUE pAllMOHAJIBHBIX U
UPpPALMOHATIBHBIX 4YMCEJl, 3allUCAaHHBIX C IIOMOIIbI0 KOpPHS N-H CTENeHW, CTENeHUu ¢
palMOHATIBHBIM TIOKa3aTeneM. BBIMoNHeHHne TOXJIECTBEHHBIX NpeoOpa3oBaHUil BBIpaKEHHIH,
COJIepKalIMX KOPEHb N-I CTENEHH, CTENEHb C PAllMOHAIBHBIM ITI0KA3aTEIIEM.

ITono0ue TpeyronbHUKOB

TeopeMbl 0 MNpPOU3BEACHUH OTPE3KOB XOpJ, TEOPEMBI O IIPOU3BEIAEHUU OTPE3KOB
CEKYyILUX, TEOpEMA O KBaJpare KacaTelbHOH, Teopemsl UeBsl 1 Menenas. Mccnenosanue, B Tom
YHClie C MOMOUIbI0 IIU(PPOBBIX PECYpCOB, M3ydaeMblX KoHpurypamnuil. [IpumeHeHne naHHBIX
TEOPEM IIPH PELICHUH I€OMETPUYECKUX 3aJad. 3HAKOMCTBO C IOHSATHEM TIOMOTETHH, C €ro
INPUMEHEHUEM, B TOM YHCIIE B IPAKTUUYECKUX CUTYaIUIX.

Hccneoosamenvckas paboma (€ NCHOIB30BAHUEM MTPOTPAMMHBIX CPEJICTB): TOMOTETHUS U
€€ CBOWCTBA.

DOyHKIUH

[lonstue «pynkuus». [Ipumenenne cBOMCTB (GYHKIMI: HYIU (QYHKIHMH, MPOMEXKYTKU
3HAKOMOCTOSIHCTBA (DYHKIIMM, NMPOMEXKYTKH BO3pacTaHWs U YObIBaHUS (YHKIUH, YETHBIE U
HeueTHble (DYHKIMHU, HauOoJblllee M HaWMEHblee 3HaYeHUs (YHKIMM NpPU pElIeHUU 3ajady.
[Toctpoenue rpagukoB GyHKIMIA ¢ TOMOLIbIO TPEOOpa30BaHU BUA:

f(x) =f(x) + a; f(x) — f(x + a); f(xX) — kf(x), f(x) —=f(| x |), f(x) — | f(X) |.

Pacrio3HaBaHue CTEeNEeHHBIX (YHKIHMA U MOCTPOEHHE ACKU30B T'paUKOB CTETIEHHBIX
GyHKIMI ¢ HaTypaJdbHBIMU TIOKa3aTeNIMM pa3HOW YeTHOCTU. Vcmonb3oBaHHE CBOMCTB
rpauKOB CTENEHHbIX (QYHKIUN ¢ HaTypaJbHbIMU TIOKa3aTeIsIMU MpPU pPELICHUU 33a7ad.
Iocrpoenne rpadukos GpyHkmit y= Vx , y = Vx, y = |x].



Hccneoosamenvckas paboma: mnoseneHue (GpyHKIuM M ee rpaduka B 3aBUCHMOCTH OT
napameTpa.

MeToa KOOPAUHAT

[TapanienbHOCTh U MEPIEHIUKYISIPHOCTD MPSIMBIX (Yepe3 yrioBoi KodhPUIHeHT).

HaxoxxneHue nepecedeHUil OKpPY)KHOCTEH U IpsAMbBIX B KoopauHarax. dopmyna
paccTosiHuSL OT TOYKHM 110 npsiMoii. [lnomans mapannenorpamMmma B KOOpJIWHATaX, MOHATHE 00
OPHUEHTUPOBAHHOU IIJIOIAIH. IIpumenenue Meroaa KOOPIMHAT B IIPAKTUKO-
OPUEHTHPOBAHHBIX T€OMETPUUYECKUX 3a7a4ax, UCCIEAOBAaHUE MIPUIIOKEHUS METO/Ia KOOPJIMHAT B
BBIYUCIUTEILHOW MaTeMaTHKe U UHPOPMATHKE.

Hccneoosamenvckas paboma: pelieHne MPaKTUKO-OPHEHTUPOBAHHON T'€OMETPUUYECKOM
3a/1a4u METOJI0M KOOPJAMHAT.

YuciioBble MOCIEA0BATEIBHOCTH U NPOTPECcCUM

OmnpeneneHne BHUIOB IOCJIEIOBATENIBHOCTEN: OrpaHUYEHHAs I10CJIE0BATEIbHOCTD,
MOHOTOHHO Bo3pactatomias (yObIBarollas) mociaeaoBaTenbHOCTh. [IpeacraBienne 6eCKOHEUHBIX
NEPUOANYECKUX JpoOe B BHUJE OOBIKHOBEHHBIX. 3HAKOMCTBO C IOHATHEM CXOJUMOCTHU
MOCIIEOBATEIbHOCTH, HAXOXJICHHE CYMMbl OECKOHEYHO YyOBIBAIOIIEH TeoMEeTpHUeCKOn
nporpeccuu. [ IpuMeHeHne MeToja MaTeMaTUYECKON MHIYKIIMH.

Hccneoosamenvckas paboma: TOBENCHUE TOCIEAOBATEIBHOCTEH — OT TUIIOTE3BI 10
JI0Ka3aTelIbCTBA.

JIBMsKeHHs IJIOCKOCTH

LentpanpHas cummerpus. LlenTpansHo-cuMMmeTpuunbie (uryper. [ToBopor. OceBas
cuMMeTpusi. OUrypsl, CAMMETPUYHbIE OTHOCUTEIBLHO HEKOTOpOoU ocu. [lapamenbHblil IepeHoc.
[TonsTe nBMXEHUS W €ro cBoiicTBa. PaBencTBo ¢uryp. [IposiBieHHs cHMMETpUU B TPUPOE,
JKUBOMHCH, CKYJIBOTYpe, apxuTekType. Kommosummu ABrkeHUM (IpocTeiiine MpuMepsl).
IIpuMeHeHne B pelIeHUU T€OMETPUYECKUX 3a/1a4.

Hccneoosamenvckas paboma (C UCTIOIB30BAHUEM MPOTPAMMHBIX CPEACTB): KOMITO3UIIUS
JIBYOKCHUH.



I[INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHMA IIPOI'PAMMBI YVUYEBHOI'O KVYPCA
«IUDPbl BOKPYI HAC» HA VYIJIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIETO
OBPA30OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

JInYHOCTHBIE Pe3yJibTaThl OCBOCHUS MPOTPAMMBI MO MaTeMaTHUKE XapaKTEepU3YIOTCS B
JacTH:

1) maTprMoTU4eCKOro BOCIIUTAHUSA:

NpOSIBJICHUEM HWHTEpeca K NPOLUUIOMY UM HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUCKOU
MaTeMaTUYECKOM IIKOJIbI, K UCIOJb30BAHUIO TUX JOCTHKEHUN B IPYTUX HAYKAX U MPUKIIAIHBIX
chepax;

2) rpa:KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpakJIaHWMHA W peau3alli €ro Ipas.,
MpEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPakIaHCKOTO o0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MNPUMEHEHUEM JIOCTHKEHUUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3THUECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TPYA0BOI0 BOCIIMTAHMSA:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOM
HAIPABICHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTHYCCKOr0 00pa30BaHUS HA MPOTSHKCHUU BCEH
JKU3HH JIJIs1 YCTICITHOM Mpo(deCCUOHATBHOM IEATETbHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYaIbHOW TPACKTOPUH OOpa3oBaHUA U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

CITOCOOHOCTBIO K HSMOIIMOHAJIBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHUI, pacCyKIeHUH, YMEHUIO BUJETh MaTeMaTHYECKIEe 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOI'0 NO3HAHUSA:

OpUEHTAIIMEN B NIEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMaHUEM
MaTeMaTUYeCKON HayKu Kak c(epbl YelIOBEYECKOW NeATeTbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJIbTypOH KakK CpEJICTBOM IIO3HAHUS MHpA, OBJIAJICHUEM HaBBIKAMU HCCIIEIOBATEIHCKON
JIeSITeIIbHOCTH;

6) ¢usuyeckoro BoCHHMTAHHWS, (POPMHPOBAHHMA  KYJIbTYPbI 3I0POBbSI M
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKUE 3HAaHMUSI B HMHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (30pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3nudeckas aKTHUBHOCTH), CHOPMUPOBAHHOCTHIO HaBhIKa pedIeKcuw,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa IPYyroro 4eI0BeKa;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

OpHUEHTaIle Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUH ISl pellleHus 3ajad B o0yacTu
COXPAHHOCTH OKPYXKAIOLIEH cpefbl, TUIAHUPOBAHUS MOCTYIKOB M OLIEHKM HMX BO3MOXHBIX



HOCJEICTBUM Il OKpY’Karollled Cpelibl, OCO3HAHHEM TIJI00aIbHOTO XapakTepa 3KOJIOTMYECKHX
npo0JeM U MyTel uX pereHus;

8) aganTannu K M3MEHSIOUMMMCH YCJI0BUSM COUMAJIBLHON M IPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSIX HEOIPEIECIEHHOCTH, MOBBIILICHUIO YPOBHSA CBOEH
KOMIIETCHTHOCTH 4€pe3 MPAKTHUUYECKYIO ACATEIbHOCTh, B TOM YUCIIE YMEHHUE YUUTHCA Y APYTUX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JIESITEIbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIUU U3
OIbITA IPYTHX;

HE0O0XOAUMOCTBI0 B (DOPMUPOBAHMM HOBBIX 3HaHWH, (HOPMyIUpOBaTh WUIEH, MOHSTHUS,
TUIOTe3bl 00 00BEKTaX U SBJICHUSAX, B TOM UYHUCIIE PaHEe HEU3BECTHBIX, OCO3HABATH JEPULNTHI
COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHUE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYK CHUTYallMI0, BOCIHPUHUMATb CTPECCOBYIO
CUTYallU}0 KakK BbI30B, TpeOylOLIUIl KOHTPMEp, KOPPEKTUPOBAaTh NPUHUMAEMble pEIIEHUS U
neicTBus, GopMyJIMpoOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIAMETHBIE PE3YJIBbTATHI

B pesynbrate OCBOEHHS NpOrpaMMbl Ha YPOBHE OCHOBHOIO O0Iero oOpa3oBaHus Yy
oOyuaromierocst Oynyr c(hopMUpOBaHbI MeETANPEAMETHBIEC Pe3yJbTaThl, XapaKTEpPU3YyIOLIHECs
OBJIAJICHUEM  YHUBEPCAJIbHBIMM  I103HABAaTEIbHBIMU  JECUCTBUAMM,  YHHUBEPCAIbHBIMU
KOMMYHHUKATUBHBIMH JIEMUCTBUSIMHU U YHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSMHU.

ITo3naBaTebHBIE YHHBepPcAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBble 1oruyeckue AeiicTBus:

BBISBJIAITh M XapaKTEpPU30BaTh CYLIECTBEHHbIE MPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTH ONPEAETICHUS MOHATHI,
YCTAaHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KIACCH(PHUKAIMK, OCHOBAaHHMS JUIS OOOOIICHHS W
CPaBHEHMUsI, KpUTEPUU TPOBOAUMOI0 aHAIN3a;

BOCIIPUHUMATh, (OPMYJIHMPOBAaTh W MpeoOpa3oBbIBaTh CYXIEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISIBJISITH MaT€MaTUYeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M NPOTUBOpEYUs B (akTax,
JaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSX, TMpeajaraTb KpPUTEPUH Ui BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

JIeNIaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W MHIYKTHUBHBIX
YMO3aKJII0YEeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa30buparh J0Ka3aTeIbCTBA MAaTEMATHUYECKUX YTBEPKICHHUH (IpsMble U OT MPOTUBHOIO),
OPOBOJIUTH  CAaMOCTOATENBbHO  JIOKA3aTeNbCTBA MaTeMaTUYeCKUX  (aKTOB, BBICTPAUBATh
apryMeHTaluI0, NPUBOANUTE MPUMEPHl U KOHTPIPHUMEPHI, MPUMEHATh METOJ MaTEeMATHYECKOU
WHIYKIINHA, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

BbIOMpaTh CcHoco® pemieHus YydeOHOM 3afaun (CpaBHMBAaThb HECKOJbKO BapHaHTOB
peuieHus, BbIOMpaTh HauboJee MOAXOAAIIMM ¢ YYETOM CaMOCTOSITEIBHO BBIJCICHHBIX
KPUTEPUEB).

Bba3zoBble uccienoBarebckme 1eiCTBUSA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATENbCKUI HHCTPYMEHT MO3HaHUs, GOpMYyIUPOBAThH
BOIPOCHI, (PUKCUPYIOIIKE TPOTUBOPEUNE, TPOOJIEMY, CAMOCTOSITEIHLHO YCTAaHABIUBATh HCKOMOE
U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;



MPOBOJIMTH IO CaMOCTOSITEILHO COCTABJIICHHOMY IUIaHY 3KCIEPUMEHT, MCCICIOBAHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, 3aBHUCUMOCTEH OOBEKTOB MEXKIY
coboii;

CaMOCTOSITENIEHO (POPMYJIMPOBATH 00OOIEHUS U BBIBOJBI IO PE3yJIbTaTaM IPOBEASHHOIO
HAOJIIOJICHUSA, HCCIICIOBAaHMUS, OKCIECPHUMEHTa, OICHHBATh JOCTOBCPHOCTh IOJYYEHHBIX
Pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

MIPOTHO3MPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATh MPEIAOI0KEHUS O
€ro Pa3BUTUH B HOBBIX YCIIOBHSX.

Patora ¢ undopmaunmeii:

BBISBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTH MH(POPMAIUH, JAHHBIX, HEOOXOTUMBIX IS
peIlIeHUs 3aa49H;

BBIOMpaTh, AHAIM3HPOBATh, CUCTEMATH3UPOBATH W HHTEPIPETUPOBATH HH(POPMAIUIO
pa3IMYHbIX BUIOB U (DOPM IIPEICTABICHHS,

BEIOMpaTh (HhOpMy TpelCTaBiICHHUS WHGOPMAIMU U WIUTIOCTPUPOBATH pEIlaeMblie 3aadu
CXEeMaMH, JuarpaMMaMH, HHOU rpauKoi U X KOMOWHAIIMSIMH,

OLICHMBATh  HAAGKHOCTh HHPOPMALMKM IO  KPUTEPUSAM, MPEIIOKCHHBIM  HIIH
c(OPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

BOCIIPUHUMATh U (HOPMYIMPOBATh CYXJIEHHS B COOTBETCTBUU C YCIOBUSMH U LEJISIMHU
oO0I1eHus, SICHO, TOYHO, I'PAMOTHO BBIPaKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M NHCbMEHHBIX
TEKCTaX, JaBaTh NOSCHEHHS IO XOIy pEUICHHs 33aJa4d, KOMMEHTHPOBATH IIOJYYEHHBIN
pe3yibTar;

B X0ze OOCYX/EHHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY OOCYXIaeMOH TeMbl, IPOOIEMBbI,
pelraeMoil 3a/auM, BBICKa3bIBaTh WJEM, HAll€JICHHBIE Ha MOMCK PELIEHMs, CONOCTaBIATh CBOM
CYXJIEHUS C CYKACHUSMHU APYrHUX YYaCTHHKOB JUAIOTa, OOHAPYKMBATh PAa3IM4KMe U CXOICTBO
MO3UIMH, B KOPPEKTHON opMe GOpMyIUPOBATH Pa3HOIIACHsI, CBOM BO3PAXKECHHUS;

NPEICTaBIATh PE3yJbTaThl PEIIeHHs 3a7ayd, SKCIEePUMEHTa, HCCIEeNIOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmaT BBICTYIUICHMS € Y4€TOM 3ajJady [pe3eHTaluu U
0COOEHHOCTEHN ayAuTOpUH;

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaIbHONH pabOTHI TpU
peleHnH y4eOHBIX MaTeMaTH4YecKMX 3ajad, MpPUHUMAaTh IeJb COBMECTHOM JesTelIbHOCTH,
IUTAHUPOBATh OPraHU3ALMI0 COBMECTHOM pabOThl, pacipeaessaTh BUIbl paboT, 10roBapuBaThCes,
o0cyxJaTh MpoIiecc U pe3yiabTaT padboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOEH;

y4acTBOBaTh B IpyNMHoOBBIX (opMax paboThl (00CyXkIeHHs, OOMEH MHEHUN, «MO3TOBBIE
HITYpPMBI» U HWHBIE); BBIIOJIHATH CBOI 4YacThb pabOThl M KOOPJMHHUPOBATH CBOU JEHCTBHS C
JPYTUMH 4YJ€HaMU KOMaH]Ibl, OIICHWBaTh KayeCTBO pe3yJbTaTa W KAayecTBO CBOErO BKJIaJa B
OOIIMIA pe3yNbTaT MO KPUTEPHUsIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerynsiTuBHbIe yHUBepPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranuzanus:
BBIABJIATH HpO6J’IeMBI i1 pCeHICHUsA B JKN3HCHHBIX n y‘Ie6HI)IX CUTyaluAix,
OpPUEHTUPOBATHCS B PA3JINYHBIX MOAXO0AaX MPUHATHUS peLICHUH (MHAUBUAYAIbHOE, TPYIIIOBOE);
CaMOCTOSITENILHO COCTABJISITh IJIaH, aITOPUTM PEIIeHUs 3a7au (MM ero 4acTh), BHIOUpATh
crnoco0 pemeHuss ¢ Y4E€TOM MMEIOLIMXCS PECYypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PELICHUH ¢ y4ETOM HOBOM MH(OPMALIUU.



CaMOKOHTPOJIb, IMOIIMOHAJILHBI HHTEJIJIEKT:

BJIQJIETh CIIOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJIS MpOIecCa W Pe3ysbTara pemeHus
MaTeMaTHYECKOH 3a7aui, CAMOMOTHBAIINH U PEQIICKCHH,

NPEABUACTh TPYAHOCTH, KOTOpPhIE MOTYT BO3HHMKHYTh IPH PEIICHWH 3a7a4d, BHOCHUTH
KOPPEKTHUBBI B JIEATCIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, HAaWJIEHHBIX OINHOOK,
BBIBJIEHHBIX TPYAHOCTEW;

OILICHHUBATh COOTBCTCTBUC pesynLTaTa JCATCIIBHOCTU HOCTaBHeHHOfI oeian u yCJIOBI/ISIM,
OOBSCHATH MPUYMHBI JTOCTHKEHUS WIIM HEJTOCTHKEHUS 1ICJIU, HAXOAUTh OIHUOKY, 1aBaTh OILICHKY
MPUOOPETEHHOMY OTIBITY;

BLIpa)KaTB OMOILIUN HpI/I I/I3y‘~I€HI/II/I MAaTEMAaTHUYCCKUX O6’beKTOB )41 q)aKTOB, JaBaThb
3MOLII/IOHaJIBHyIO OI_ICHKy pemeHI/m 3aJa4n.

INPEJIMETHBIE PE3YJIBTATDBI

IIpenmeTHble pe3yabTaThl OCBOCHHUS MIPOrpaMMbl y4€OHOr0 Kypca K KOHIYy oOydeHus B 9
KJ1acce:

CBoOosHO  omepupoBaTh  HOHATUSIMHM:  KOPEHb  N-H  CTENEHM,  CTENEeHb C
palMOHAIBHBIM II0KA3aTEJIEM, HAXOJWTh KOPEHb N-M CTENEHH, CTENEHb C PAllMOHAJIbHBIM
[oKa3aTeseM, MCIOJIb3ysl MPH HEOOXOIUMOCTH KallbKYJSATOP, IPUMEHSATh CBOMCTBA KOPHS N-i
CTEIIEHH, CTEIIEHU C PALIMOHAJIBHBIM IIOKA3aTEIIEM.

Hcnonp30BaTh NMOHATHE MHOXKECTBA JCHCTBUTEIBHBIX YWCEN IIPU PELICHUH 3a1ad,
IIPOBEICHUM PACCYKICHHUM U I0KA3aTEIbCTB.

CpaBHUBaTh M yNOPSIOYMBATH JCHCTBUTEIBHBIE YHCIIA, OKPYIVIATH JIECHCTBUTEIbHbBIC
YHCIIa, BBITOIHATE IPUKUJKY PE3YJIbTATa BBIYUCICHUH, OLIEHKY YUCIIOBBIX BBIPAKECHUI.

CB0oOOHO omepupoBaTh IMOHATHEM KBAJpPAaTHOTO TPEXWIEHa, HAXOAUTb KOPHH
KBaJPaTHOI'O TPEXUJICHA.

PackiagpiBaTh KBaJpaTHBIA TPEXWIEH Ha JIMHEHHbIE MHOXWTENIU. Peliate HeclnoXHbIE
KBaJpaTHBIC YPABHEHMS C IAPAMETPOM.

Pemrate HecloKHBIE CHUCTEMBl HEINMHEHMHBIX ypaBHEHUN ¢ mapaMmerpoMm. I[IpumensaTs
METO/Ibl PAaBHOCUJIBHBIX IIPe0Opa30BaHu, 3aMEHbI IEPEMEHHOM,

rpaduuecKoro MeTojia Mpy peleHny ypaBHeHui 3-i u 4-i creneHei.

Pemate ypaBHEHMs, HEpPaBEHCTBA M HMX CHCTEMBI, B TOM YHCIE C OIPAHHYCHHUSIMH,
HaIpHuMep B LIEJbIX YHUCIIaX.

[IpoBoiuTh WCCIIEIOBaHUS YPaBHEHWW M CHCTEM YPaBHEHHH, B TOM 4YHUCIE C
OpUMEHeHHeM TIpadUUecKuX TMpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CUCTEMa YpaBHEHMH pEIlIeHUs, €CIIU UMEET, TO CKOJIbKO, U IIpoYee).

Pemiate TeKcTOBBIE 331a4K aNredpanuecKuM CrocoooMm.

Hcnons3oBaTe  ypaBHEHHWs, HEPABEHCTBA M MX CHUCTEMBl JUI  COCTABJICHMS
MaTE€MaTU4YeCKOW MOJCIIHM pealbHOM CUTYyallud WU IPUKIAAHOW 3aJadd, UHTEPIPETHUPOBATH
IIOJIy4EHHBIE PE3YIIbTAThI B 3aJAHHOM KOHTEKCTE.

CB000/IHO OIEpPUPOBATH MOHATHAMM: 3aBUCUMOCTb, (DYHKIMS, rpaduK QYHKIIUH, IpsMast
PONOPLUMOHANIBHOCTh, JIMHEHHass (yHKUMA, oOpaTHas MNPONMOPLHOHAIBHOCTh, Mapadora,
runep0oa, KyCOUYHO-3aJaHHast PYHKIHUS.

UccnenoBats pyHkIuio mo ee rpaduky, ycTaHaBIMBaTh CBOMCTBA (PyHKIMH: 001acTh
OTpeNieNIeHUsl, MHOXKECTBO 3HAUeHUM, HyIM (QYHKIHUM, TPOMEKYTKH 3HAKOIOCTOSHCTBA,
MIPOMEXKYTKHU BO3pAaCTaHUsl U YOBIBaHUS, YETHOCTh U HEYETHOCTh, HAaMOOJbIlIEE U HaUMEHbIIEe
3HA4YECHUS, ACUMIITOTBI.

PacnoznaBate  kBajgpaTuuHyl0 (QyHKUMIO 10 (GopMmyle, TPUBOJUTH MPUMEPHI
KBaJPAaTUYHBIX QYHKLUI U3 peabHON JKU3HHU, (PU3UKH, TEOMETPHH.



Omnpenensate moJoXeHHE rpaduka KBagpaTHUHOW (YHKIHMUM B 3aBUCUMOCTH OT €e
K03 PHUIMEeHTOB.

Crpoutpb rpaduk KBagpaTUUHOW (YHKIMM, ONUCHIBATH CBOIMCTBAa KBaAPaTHUHOM
byHKIMH 110 ee TpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHON (YHKIIUH JISI PEIICHUS 3a1a4.

Ha npumepe kBagpaTHUHOW (YHKLUMHU CTPOUTH Ipapuk (QyHKIHH

y = af(kx + b) + ¢ ¢ momouipio npeobpazoBanmii rpaduka GyHKIuN y=f(X).

WnmrocTpupoBaTh ¢ INOMOLIBI0 I'paduKa peaJbHYI 3aBHUCHMOCTb WM MPOLECC MO MX
XapaKTEPUCTUKAM.

CBoOOsHO omepupoBaTh MOHATHAMM: IOCIEJOBATEIBHOCTh, apUpMeTHdecKas MU
TeOMETPUYECKAs IIPOIPECCHH.

3agaBaTh IOCIEI0BAaTEIBHOCTH PA3HBIMU CHOCOOAMM: ONHUCATENbHBIM, TaOJIMUYHBIM, C
HOMOIIBIO (POPMYJIBI N-TO YWICHA, PEKYPPEHTHBIM.

BBINONHATE BBIUMCIIEHUS C MCIOJIb30BaHUEM (POpPMYT N-ro uieHa apudMeTHuecko u
T€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh wieHbl OCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON IJIOCKOCTH.

Pemrate 3amauu, CBA3aHHBIE C YHCIOBBIMH MOCIEAOBATEIBHOCTAMM, B TOM YHCIIE 3a1a41
U3 peanbHOM KU3HU (C UCIIOJIB30BAaHUEM KaIbKYISITOPA, HU(PPOBBIX TEXHOIOTHA).

PacnioznaBaTh U NpUBOIUTH IPUMEPBI KOHEUHBIX M OECKOHEUHBIX OCIE10BATEIbHOCTEMH,
OTFPaHMYEHHBIX  IOCJENOBATEIbHOCTEH,  MOHOTOHHO  Bo3pacTarouMx  (yObIBaromIux)
IIOCJIE0BATEIBHOCTEN.

HMeTp mpencraBiieHHE O CXOAMMOCTH IOCIENOBATEIBHOCTH, YMETh HAXOAUTh CyMMY
0EeCKOHEYHO yObIBAIOLIEH r€OMETPUUECKON ITPOrPECCUU.

[IpuMeHsTh METO MaTEMATUYECKON MHAYKLIMY TIPY PEILIEHUH 3a/1a4.

JIoKa3bIBaTh TEOPEMY CHHYCOB M TE€OPEMY KOCHHYCOB, IPUMEHATh UX JJIS HAXOXKICHUS
pasIMYHBIX  JIEMEHTOB TPEYrOJbHUKA («pELICHHE TPEyroJbHUKOB»), HpPU  PELICHUU
reOMETPUUYECKHX 3a1ad. [ [puMeHATh 1Toy4eHHbIE 3HAaHUS [IPU PEIICHUH TPAKTHYECKUX 3a/1a4.

[IpuMeHITh TPUTOHOMETPHIO B 33Ja4ax HAa HaXOXKJEHUE IIOLAAH, BEIBOJUTH U BIIAJIETh
TPUTOHOMETPUUECKUMHU (popMynamMu Ajsl IUIOLIaAM TPEYrojbHUKA, Mapajuiesorpamma, pomoa,
Tparenuy, BBIBOJUTh M NMPUMEHATh (hopmyny ['epoHa u (Gopmyny s IUIOMAAM BBITYKIIOTO
YETBIPEXYTOJIbHUKA.

HNmeTrp mpencraBieHHWE O TOMOTETHHM, NPUMEHATh B IPAKTUYECKUX CHUTyalUsX.
Hcnons3oBatk Teopemsl UeBbl 1 MeHenas Ipu peleHnH 3a/1a4.

Hcnonb30BaTh TEOPEMBI O BIIMCAHHBIX YIUIAX, YTIaX MEXIY XOpAaMH (CEKYIIMMHU) U yTie
MEXy KacaTeJIbHOW M XOPIOH IPU PEIICHUH F'€OMETPUIECKUX 3a1a4. /JJoka3pIBaTh U IPUMEHATH
TEOPEMBI O INPOU3BEACHUHU OTPE3KOB XOpJ, O MPOU3BEACHUU OTPE3KOB CEKYIIMX, O KBajapare
KaCaTeIbHOM.

Brnaners moHATHEM KOOPJMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHHEM IpsIMOM Ha
IUIOCKOCTH. Bnasers noHaTusMu yrioBoro ko3¢ duirenta u cBOOOJIHOIO WieHa, IOHUMaTh HX
TE€OMETPUYECKUN CMBICI M CBA3b YIJIOBOTO KOX((UIMEHTa C BO3pacTaHUEM M YObIBaHHEM
JUHEHMHON (QyHKUMHM. YMeTb pelmarb METOAOM KOOpAMHAT  3ajaud, CBSI3aHHBIE C
MapaJUIEIbHOCTBIO U MEPIEHIUKYISIPHOCTBIO MPSIMBIX, IIEPECEYCHUEM IIPSIMBIX, HAXOXKIECHUEM
TOYEK IIEPECEUCHHUS.

BeIBOIUTE U BaneTh ypaBHEHUEM OKPYXKHOCTH. McIonp30BaTh METOZ KOOPAMHAT IS
HAXOXJ/ICHUs MepeceueHruil OKpYKHOCTel M NpsMbIX. Bmagets dopmymnamu paccTossHUS OT
TOYKM JIO TpsIMOHM, IUIOmaJM [apajiesiorpaMMa B KOOpJHMHATaX, MMETh IOHATHE 00
OPHUEHTHPOBAHHOM IIomaau. Ilomp30BaThCs METOIOM KOOPAMHAT HA INIOCKOCTH, IPUMEHSTH €TI0
[P PEIICHUM TEOMETPUYECKUX U IPAKTUYECKUX 3anay. IIpumeHsars meron KoopAWHAT B
IIPaKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a7a9ax.

Bnagers nmonsTHEM BEKTOpa. YMETh CKJIaJAbIBaThb U BBIYMTATH BEKTOPBI, YMHOXKAaTh Ha
YHUCIO, BJIAJIETh MPAaBWIAMH TPEYTrOJIbHUMKA W Mapauiegorpamma. Biagers npakTHduecKuMu



MHTEPIIPETALUSIMHE BEKTOPOB. YBEPEHHO II0JIb30BAaThCA KOOpAMHATaMU BeKTopa. Bianers
CJIO)KCHMEM U BBIUNTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOPA Ha YUCIIO B KOOPAUHATAX.

Nmets mpexacraBnenue o Oaszuce (Ha TUIOCKOCTH). PackiansiBaTh BEKTOPHI MO  0a3ucy.
PacknmagpiBaTh  BEKTOpPBI CHJI  C  IOMOIUBIO  IPOCLMPOBAHUS U TPUTOHOMETPHUUYECKHUX
cooTHomIeHUH. IIpuMEeHATh MONMydeHHBbIE 3HAHUS B MPOCTEHIINX (PU3NYECKHX 3aadax.

Bnagers  NOHATHEM  CKaJsIPHOTO  IPOM3BEACHHUA  BEKTOPOB, IIOHUMaThb  €ro
FEOMETPUUECKUH CMBICII U YBEPEHHO II0Jb30BaThCS €r0 BBIPAXKEHUEM B JEKapTOBBIX
KOOpJAMHATax. 3HaTh JUCTPUOYTUBHOCTh CKAJIAPHOIO IPOM3BEIEHUS M €ro CBfA3b C
npoenupoBaHueM. lIpUMeHsATh CKaJdspHOE NPOU3BEIECHUE BEKTOPOB JUISl HAXOXACHUS JJIUH U
yriaoB. Pemate reoMmerpudeckue 3aadu ¢ MOMOIIBIO CKAISIPHOTO ITpou3BeneHus. Mcenonp3oBars
CKaJIIpHOE TIPOU3BEICHUE BEKTOPOB B alreOpanuecKux U GU3NIECKUX 3aJauax.

Bnagers MOHATUAMU IPAaBUIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPYKHOCTH, JUIMHBI 1yTH
OKPYXHOCTH M paJMaHHON Mephl yria, BBIYUCIATH IUIOIIAAL Kpyra U ero yacredl. [lonumars
CMBICT yucia 7. [[puMeHATH MONy4YeHHbIE YMEHMS IIPU PEIICHUU NPAKTUYECKUX 3a7ad. 3HATh
UCTOPUYECKHE CBEICHUS 00 M3MEPEHHUHU JITUHBI OKPYKHOCTH U TUIOIIAAN KPyTa.

Hwmers mpepcTaBieHue o npeodpa3oBaHUM IUIOCKOCTH, O ABMKeHHMsIX. Haxonuts ocw,
LHEHTPbl CHUMMETpPUM (Uryp, LEHTPHl IOBOPOTA, HAXOAWUTh KOMIIO3ULIMHU MPOCTEHIINX
npeoOpa3zoBanuil. [I[puMeHATh IBM)KEHUS INIOCKOCTH IIPU PELICHUH T€OMETPUYECKHX 3a/1a4.

[IpuMeHsTh MONMy4YeHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJEIN IS
3ajlay peajJbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCICHUS C IPUMEHEHUEM 000U
Y TPUTOHOMETPUYECKUX (PYHKIUH (T10Ib3YACh, I'71€ HEO0X0UMO, KaJIbKYJIATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE
9 KJIACC

Ne n/m HaunmenoBaHmue pa3xesioB U TEM NPOrpaMmMmabl KoaudecTBO 9acoB

VYpaBHEHMs U HEPABEHCTBA: YPABHEHUS, HEPABEHCTBA U UX
CUCTEMBI

Pemenuie TpeyrojabHUKOB

Anrebpanyeckue BbIpaKeHHs

[Tonobue TpeyroabHIUKOB

DyHKIUU

Meton KoopauHat

N gk~ iwihd e

YucaoBbIe MOCISA0BATEILHOCTH 1 mporpecCuu

o~ b~ oo~ D O

8. JIBYOKEHUS TUIOCKOCTH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME

w
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IHOYPOYHOE IINTAHUPOBAHHUE
9 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

bukBanpaTHble ypaBHEHUs U METO/bI UX PELICHUS

1. 1
2 Pemienue ypaBuenuit 3—4-i1 cTeneHu: 3aMeHa nepeMeHHON 1
3. Pemenune ypaBHeHuil rpaidecKuM METOAOM 1
4 Pemenne HepaBEHCTB ¢ MOAYJIEM 1
CucreMbl HEpaBEHCTB C JBYMsI IEPEMEHHBIMU (TpaduuecKuii
S. METO.) 1
HccnenoBatensckas paboTa: 3a1a4u ¢ ImapamMeTpaMu
6. (anreGpamueckuii u rpaduueCKuii METOEI) 1
7 TeopeMsl 0 XOpJax, CEKyIIHUX U KacaTeIbHbIX 1
8. Teopemnbl UeBbl 1 MeHemnas 1
9. ®opmyna ['epoHa U BeIYMCIEHUE TUIOLIAACH 1
Pannyc onrcanHON OKPY>KHOCTH BOKPYI' TPEYTOJIbHUKA.
10. [IpakTrueckue 3agauun 1
11. | KopeHb n-it crenenu u ero cBOHCTBa 1
ToxnecTBeHHbIe TPeoOpa30BaHUs BRIPAKEHUH ¢ KOPHAMH U
12, crenmensvu 1
13, !lpu3Haku 0x00Ms TPEYTONBHHIKOB 1
14. | COOTHOIICHHS B MIOJJOOHBIX TPEYTONBHUKAX 1
15. | Teopemsl 0 XOpJax, CeKYIINX U KacaTelbHbIX 1
16. l'oMoTeTHst KaK 4acTHBIN cydai mogoous 1
17. | Honstue dpynkunn. OCHOBHbIC CBOHCTBA 1
18, | Hymu dyskuuy. IIpoMexyTKy 3HAKOIIOCTOSHCTBA 1




19,  '€THbIe M HEuCTHBIC ¢byHKIMN

1

og.  locrpoenue rpaukos depes npeodbpasoBaHust 1
HccnenoBarensckas paboTa: moseaeHue GyHKINUU C

21 papamerpom 1

oo IlapamienbHOCTP U MEPICHANKYIIPHOCTD IPSIMBIX 1

23 Haxoxnenue nepecedyeHuil OKpy>KHOCTEN U IPSIMBIX 1
Peuienne npakTMKO-OpUEHTUPOBAHHON 3a1a4M METOA0M

24. KOOpJUHAT 1
Pemenne npakTHKO-OPUEHTUPOBAHHOM 331a4U METOJIOM

25, koopauHar 1
Buasl nocnenoBarensHocTet. OrpaHUYEHHOCTD U

26.  MoHoTOHHOCTB 1
I'eomerpuueckas nporpeccus. Cymma 0€CKOHEUHO

27, y6piBaroweii nporpeccun 1

og.  Meron MaTeMaTH4eCKON HHAYKIHH 1

o9~ Meron MaTeMaTH4eCKON HHAYKIHH 1

30,  LleHTpanbHas CHMMETpHS U IIOBOPOT 1

31,  HeHTpanbHas CHMMETPHS H IIOBOPOT 1

3o OceBast cHMMETpHsI 1 TAPAIICIBHBIN IEPEHOC 1

33 Kommnosumnus aBrxeHuit 1
HccnenoBatenbckas paboTa: CHMMETPHS U ABH)KEHUS B 1

34. HCKYCCTBE, apXUTEKTYpEe U IPUPOJIe

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

1. Mepnua A.B., Mepnuaa H.M. 3apaum Ui BHeEKJaccHOW palOTHI 1O
Marematuke (5-11 kmaccol): Yue0. [Tocobue, 2-¢ uza., ucnp. M.: M3nar-mkomna, 2000.
2. baxtuna T. I1. Pa3 3amauka, nBa 3amauka... [locobue mns yuureneir. — MH.:

000 «Acap», 2015. — 224 c.
3. T'enkun C. A., Utenbepr U. B., ®omun /[. B. JIeHuArpagckue MareMaTudecKue
KPYKKH: TocoOue Jij1st BHeKIaccHOU paboTel. — Kupos: U3g — Bo «ACA», 2016. — 272 c.
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