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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma yuebHoro kypca «Llu¢ppsl BOKpyr Hac» Ha ypOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE TPeOOBAHUU K pe3yJbTaTaM OCBOEHHS 00pa3zoBaTENIbHOI
IporpaMMbl OCHOBHOTO 001iero ooOpa3oBanus, npenctaBieHHBIXx B ®I'OC OO0, a Takke
denepanbHO paboueil mporpaMMbl BOCIUTAHUS; MTOJIOKEHUS 0 paboyuX MporpaMmax y4eOHbIX
MPEIMETOB, YYEOHBIX KYpCOB, Y4eOHBIX MOHyJield B cOOTBeTCTBUHU ¢ TpeboBanusimu ®I'OC u
®OII HayanpbHOTO OOIIETO, OCHOBHOT'O 00IIETo U cpenHero oomero oopazosanus (IIpukaz MOY
CIII Ne6 ot 30.08.2025 Ne217).

B ycioBuaAX peamm3anMud  TakOM  CTPATETMYECKOM  3aa4M, KaK JOCTHIXKCHHUE
TEXHOJIOTUYECKOTO CYBEpEHHTETa CTPaHBI, Iepell MaTeMaTHYecKMM OOpa3oBaHHMEM B  UHUCIIE
[JIaBHBIX TIOCTaBJCHBI CJEAYIONIME IIeJI: pa3BUTHE TBOPUYECKUX U MCCIIEI0BATEIbCKUX
crocoOHocTel 00ydaromuxcsi, X MOArOTOBKAa B Ipolecce 00ydeHHs MaTeMaTHKEe K BhIOOpY
npodeccuii, CBI3aHHBIX C PA3BUTHEM TOYHBIX U €CTECTBEHHBIX HAYK U TEXHOJOTHH. Kak BakKHBIN
KOJIMYECTBEHHBIM T[IOKa3aTesib TMOBBIINICHUS HHTEpeca K MAaTeMaTHKE BBIIEISETCS POCT
KOJIMUECTBA BBIMMYCKHUKOB, BHIOMPAIOLINX HA TOCYIapCTBEHHONW MTOTOBOW aTTECTAllMH SK3aMEH
[0 MaTeMaTHKe Ha MPOPUILHOM YPOBHE.

OcBoenne mnpenaraemoil Ilporpammsl  cocoOCTBYET TMOBBIMIEHUIO Y O0yYaromuxcs
YPOBHSI MOTUBALIMK K U3YYCHHUIO MAaTEMATUKH, K TIPOJOJDKEHUIO N3ydeHust MareMatuku B 10-11
KJlaccaXx Ha YIJIyOJIGHHOM YPOBHE M OPHEHTHUPYET Ha BBIOOp €IUHOr0 TrOCYAapCTBEHHOTO
9K3aMeHa MO0 MaTeMmaThke npoduiabHOro ypoBHA. Kpome Toro, ocBoeHue mpeijgaraeMoro B
[Tporpamme copepxaHusl MMO3BOJSIET PACHIMPUTH KPYTI PELIAEMBbIX MAaTeMaTHYECKUX 3a7ad 3a
CYeT BKJIIOYEHHS MpOOJIEMHBIX, HECTAHIAAPTHBIX 3ajad, 3aJad MPUKIATHOIO XapakTepa,
BBIMIOJTHEHHSI HMCCIEAOBATEIbCKUX pPabdOT, B TOM YHCIE C MEXIPEAMETHBIM COJIEp>KaHUEM,
W3YYEHHUS JOTIOJTHUTEIBHBIX BOIIPOCOB KaK TEOPETUUECKOT0, TaK M MPAKTUYECKOTO XapaKTepa.

B OonpmmHCTBE TeM Kypca MPEAINOJIaraeTcsl BBINOJHEHHE HCCIIEAOBATENLCKUX paboT.
VY4eOHoe HccaenoBaHUe MO MaTeMaTuKe B 9 KilaccaxX IMperosiaraeT NojydyeHue cyObeKTHBHO
HOBOTO /7l 00y4YaroIIerocs pe3ynbrarta U HalpaBiIeHO Ha (OpMHUpPOBAHUE UCCIIEIOBATEIBCKUX
YMEHHI: BbIFCNIEHUE MPOOIEMBbl, OpPTaHU3alMsl W aHAW3 JaHHBIX, BBIABI)KEHHUE TUIIOTE3HI,
IIPOBEPKA TUIOTE3bI, (POPMYJIMPOBAHNUE BHIBOJIOB U MPEACTABICHUE PE3YJIbTaTOB HA TPAaMOTHOM
MaTeMaTUYECKOM SI3bIKE.

Pabouas mporpamma yueb6Horo kypca «l{udpsr Bokpyr Hac» ans 9 kiacca cocTaBiieHa B
cooTBeTCTBUHU ¢ DenepallbHBIM TOCYIapCTBEHHBIM 00pa30oBaTeNbHBIM CTaHIAPTOM OCHOBHOTO
o01ero o6pa3oBaHusI.

Y4eOHBIM TUTAHOM ITKOJIBI Ha M3ydeHue Kypca «L{udper Bokpyr Hac» orBeneHo 34 yacoB
(1 gyac B Hemeno).



COJAEP)KAHUE OBYYEHUA

9 KUIACC

YpaBHeHusI U HEPaBEHCTBA

bukBanparHele ypaBHeHMs. MeToAbpl PaBHOCWIBHBIX IMPEOOpa3oBaHMM, 3aMEHbI
NEpEMEHHOM, rpauuecKoro MeTo/1a MpH PeleHNH YpaBHEHUN 3-i U 4-i cTereHei.

Pemenne HepaBeHCTB, coIepKalMX 3HaK Moy 1. HepaBeHCTBO ¢ JByMs IEPEMEHHBIMH.
[IpumeHenne TpapuuecKoro MeToja pEIIeHUs CHCTEM HEPABEHCTB C JBYMs IEPEMEHHBIMH.
Pemenue 1poOGHO-panioHalIbHBIX YpaBHEHUH 1 HepaBeHCTB. [locTpoenue rpagukoB ypaBHEHUIH,
B TOM 4HCI€ C HCHOJb30BaHMEM LUGPOBBIX pecypcoB. IlpuBoauts rpadudeckyro
MHTEPIIPETALMIO PELICHNs YPAaBHEHUS C JIBYMS IIEPEMEHHBIMM M CHUCTEM YPABHEHHMM C ABYMs
nepeMeHHbIMU. lccienoBaHue CUCTEM HEIMHEWHBIX YpaBHEHUM C IapamerpoM. Pemenue
HEPABEHCTB C ABYMs IEPEMEHHBIMU U X CHCTEM.

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

Pemienne TpeyroJibHuKOB

@opmynbl NpuBeAcCHMs. PellleHne NMpakTUYEeCKHX 3aJad C MCIOJIb30BAaHHUEM TEOPEMBI
KOCUHYCOB M TeopeMbl cuHycoB. @opmyna ['epona. Popmyna IUIOmAgd BBITYKIOTO
YEThIPEXYTOJIbHUKA.

CooTHOIIEHNST MEXIy TpUrOHOMETpuueckuMH QyHKIusMH. llpocreiimme dopmyssr
IPUBEJCHNUA U3 T€OMETPUUYECKMX CcooOpakeHHi. PemieHue 3anad ¢ UCIOIb30BAHUEM TEOPEM
KOCHHYCOB M CUHYCOB, HaX0KJICHHE PaJNyCca OIIMCAHHON OKPYKHOCTH.

AsredOpanyeckue BbIpasKeHMsI

CreneHsp ¢ palMOHaJIbHBIM IIOKA3aTENIEM.

Onpenenenne KOpHs N-il CTENEHU U CTENEHU C PallMOHAIbHBIM IIOKA3aTEJIEM.

[Ipumenenue omnepaluu U3BJICYEHMsS] KOPHS N-H  CTENEHH, MHCNONb3ysd IpU
HEO0XO0/IMMOCTH KaJbKYJIATOP. BhluncieHne 3HaUeHUs CTENEHH C PALMOHATIbHBIM IIOKA3aTEIEeM.
OueHka 3Ha4YeHWM KOpHS N-H CTENEHHU, 3HAUYEHUE CTENEHU C PAllMOHAJIBHBIM MOKa3aTelleM
LEJBIMA YUCIAMU U JIeCATHUHBIMU po0simMu. CpaBHEHHE M YIOPSI0UYMBAHUE PAIlMOHAIBHBIX U
UPpPALMOHATIBHBIX YHCEJI, 3allMCaHHBIX C TIOMOIIbIO KOpHS N-i CTENeHu, CTENEeHU ¢
palMOHATIBHBIM TIOKa3aTeneM. BhIosHeHne TOXXIECTBEHHBIX NpeoOpa3oBaHUM BBIPAKEHUIH,
COJIepKalIMX KOPEHb N-I CTENEHH, CTENEHb C PAllMOHAIBHBIM ITI0KA3aTEIIEM.

ITono0ue TpeyronbHUKOB

TeopeMbl 0 NpPOU3BEACHUM OTPE3KOB XOpZA, TEOPEMBI O IPOU3BEACHUH OTPE3KOB
CEKYyILUX, TEOpEMA O KBaJpare KacaTelbHOH, Teopemsl UeBsl 1 Menenas. Mccnenosanue, B Tom
YHClie C MOMOUIbI0 IU(PPOBBIX PECYpCOB, M3ydaeMblX KoHpurypanuil. [IpuMmeHeHne naHHBIX
TEOPEM IIPU PELICHUH I'€OMETPUYECKHX 3aJad. 3HAKOMCTBO C IIOHSATHEM TOMOTETHHM, C €ro
IPUMEHEHUEM, B TOM YHCIIE€ B IPAKTUUECKUX CUTYaIUsX.

Hccneoosamenvckas paboma (€ NUCHOIb30BAHUEM IMPOTPAMMHBIX CPEJCTB): TOMOTETHUS U
€€ CBOWCTBA.

DOyHKIUH

[lonsitue «pynkuus». [Ipumenenue cBocTB (GyHKUUN: HyIH (YHKIUH, TPOMEXYTKU
3HAKOMOCTOSIHCTBA (DYHKIIMM, NMPOMEXKYTKH BO3pacTaHWs U YObIBaHUS (YHKIUH, YETHBIE U
HeueTHble (DYHKLMHU, HauOoJblllee W HAaUMEHblee 3HAYeHUS (QYHKIMM IPHU PElIeHUU 3ajad.
[Toctpoenue rpagukoB GyHKIMIA ¢ TOMOLIbIO TPEOOpa30BaHU BUA:

f(x) —=f(X) + a; f(X) — f(x + a); f(x) — 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 (YHKUUH C HATypaJdbHBIMH I[OKa3aTeNsIMH IPU pPELICHUU 337ad.
Iocrpoenne rpadukos GpyHKImit y=Vx , y = x, y = |x].



Hccneoosamenvckas paboma: mnosefeHue (QyHKIUMM M ee rpaduka B 3aBHCUMOCTH OT
napameTpa.

MeToa KOOPAUHAT

[TapanienbHOCTh U MEPIEHIUKYISIPHOCTD MPSIMBIX (Yepe3 YIriIoBoi ko puireHt).

HaxoxxzneHne nepecedeHMil OKpPYKHOCTEH M IpsAMBIX B KoopauHarax. Popmyiia
paccTosiHusL OT TOYKHM 110 npsimoil. Ilnomans mapamnenorpamMmma B KOOpJIWHATaX, MOHATHE 00
OPHUEHTUPOBAHHOU IUIOILAH. IIpumenenue MeToaa KOOPIMHAT B IIPAKTHKO-
OPUEHTHPOBAHHBIX FEOMETPUUYECKUX 3a7a4ax, UCCIEAOBAHUE MIPUIIOKEHHSI METOa KOOPIUHAT B
BBIYUCIUTEILHOW MaTeMaTHKe U UHPOPMATHKE.

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

YuciioBble MOCIEA0BATEIBHOCTH M POIPECCHH

OmnpeneneHue BHUIOB IOCJIEI0BATEIIBHOCTEM: OrpaHUYEHHAs I10CJIEN0BATEIbHOCTD,
MOHOTOHHO Bo3pactatomias (yObIBarollas) mociaeaoBaTenbHOCTh. [IpeacraBienne 6eCKOHEUHBIX
NEpUOIMYECKUX JIpoOel B BHJE OOBIKHOBEHHBIX. 3HAKOMCTBO C IOHSITHEM CXOAWMOCTH
MOCIIE0OBATEILHOCTH, HAXOXICHHE CYMMBbl OECKOHEYHO YOBbIBalolIell TreoMeTpru4ecKon
nporpeccuu. [ IpuMeHeHne MeToja MaTeMaTUYECKON MHAYKIIUH.

Hccneoosamenvckas paboma: TOBENCHUE TOCIEIOBATEIBHOCTEH — OT TUIIOTE3BI 10
JI0Ka3aTelIbCTBA.

JIBMsKeHHS IJIOCKOCTH

enTtpanpuas cummerpus. LlenTpansHo-cumMMmeTpuunbie (urypsl. [loBopor. OceBas
cuMMeTpusi. OUrypsl, CAMMETPUYHbIE OTHOCUTEIBLHO HEKOTOpOoU ocu. [lapamenbHblil IepeHoc.
[TonsTe nBMXEHUS W €ro cBoiicTBa. PaBencTBo ¢uryp. [IposiBieHHs cHMMETpUU B TPUPOE,
JKUBOMHCH, CKYJIBNTYpe, apxutekType. Kommosunmu aBmwkeHud (IpocTeiiue MmpuMepsl).
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 VYIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIETO
OBPA30OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

JInYHOCTHBIE Pe3yJibTaThl OCBOCHUS MPOTPAMMBI MO MAaTeMaTHUKE XapaKTEepU3YIOTCS B
JacTH:

1) maTprMoTU4eCKOro BOCIIUTAHUSA:

NpOSIBJICHUEM HWHTEpeca K NPOLUUIOMY UM HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKECHHSM POCCHUMCKHUX MATEMAaTUKOB M POCCUUCKOMN
MaTeMaTUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO ATUX JOCTUKEHHUI B IPYTUX HAyKax U MPUKIaTHBIX
chepax;

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

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpakJIaHWMHA W peau3alli €ro Ipas.,
NPEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBIICHUH, TPOLIETyp TPakIaHCKOTro oO0ImiecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MNPUMEHEHUEM JIOCTHKEHUUN
HAyKH, OCO3HAHUEM BaXKHOCTH MOPAIbHO-3THUYECKUX MPUHIIUAIIOB B JIEATEILHOCTH YUEHOTO;

3) TPYA0BOI0 BOCIIMTAHMSA:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOM
HAIPABICHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTHYCCKOr0 00pa30BaHUS HA MPOTSHKCHUU BCEH
JKU3HU JJIsL YCIIEITHON MPOQECCHOHATBHON JCATeILHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMCHHIA,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TPAaeKTOPHUH OOpa3oBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

CIIOCOOHOCTBIO K HSMOILMOHATIBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHUI, PacCyKIECHUN, YMEHUIO BUJETh MAaTEMaTHUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOI'0 NO3HAHUSA:

OpUEHTAIIMEN B NIEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBA, MOHUMAaHUEM
MaTeMaTHUYeCKON Hayku Kak c(epbl UYelIOBEYECKOW MeATEeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJIbTypOl Kak CpEJICTBOM TIO3HAHUS MHpA, OBJIAJICHUEM HaBBIKAMHU HCCIIEI0BATEIHCKON
JIeSITeIIbHOCTH;

6) ¢usuyeckoro BoOCHMTAHHWS, (POPMHPOBAHHUA  KYJbTYPbI 3I0POBbSI M
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKUE 3HAaHMUSI B HMHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 3JJOPOBOTO 00pasa >KU3HU (3I0pOBOE MUTaHUE, COATAaHCHPOBAHHBINA PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTh), COPMHUPOBAHHOCTHIO HaBBIKA pe(IIeKCHUH,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa IPYyroro 4eI0BeKa;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

OpHEHTAIle Ha MPUMEHEHUE MaTeMaTHYeCKHX 3HAHUM IS pelleHus 3afad B o0yacTu
COXPAHHOCTH OKpYXKAIOIIeH cpefbl, MIAHUPOBAHUS MOCTYIKOB U OLIEHKM HMX BO3MOXHBIX



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

8) aganTannu K M3MEHSIIOIIUMCS YCJIOBUSIM COLMATBHON U NPUPOJHOI Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSX HEONPEIECIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 MPAKTHUUYECKYIO ACATEIbHOCTh, B TOM YUCIIE YMEHHUE YUUTHCA Y APYTUX
Jro/ied, MpUoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHUS, HAaBBIKM M KOMIETEHIIUH U3
OIbITA IPYTHX;

HE00XOAUMOCTBI0 B (DOPMUPOBAHMM HOBBIX 3HaHWMH, (HOPMYIMPOBATH WJEH, MOHATHS,
TUIOTe3bl 00 00BEKTaX U SBJICHUSAX, B TOM UYHUCIIE PaHEe HEU3BECTHBIX, OCO3HABATH JEPULNTHI
COOCTBEHHBIX 3HAaHUI M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE pPa3BUTHUE;

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

METANPEAMETHBIE PE3YJIbTATHI

B pesynbrare OCBOEGHHS NpOrpaMMbl Ha YpPOBHE OCHOBHOIO 00Iero oOpa3oBaHus y
oOyuaromierocst Oynyr c(hopMUpOBaHbI MeETANPEAMETHBIEC Pe3yJbTaThl, XapaKTEpPU3YyIOLIHECs
OBJIAJICHUEM  YHUBEPCAJIbHBIMM  I103HABAaTEIbHBIMU  JECUCTBUAMM,  YHHUBEPCAIbHBIMU
KOMMYHHUKATHUBHBIMH JIEUCTBUSMHU U YHUBEPCATIbHBIMU PETYIATUBHBIMU JI€HCTBUAMMU.

ITo3naBaTebHBIE YHMBePCcAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBble 1oruyeckue AeiicTBus:

BBISBJIAITh M XapaKTEpPU30BaTh CYLIECTBEHHbIE MPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAYy MOHATUAMH, (OpMyIUpOBaTH ONpENEICHUsS IOHATH,
YCTAaHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUSA Uil 0000OUIeHHS U
CPaBHEHMUsI, KpUTEPUU TPOBOAUMOI0 aHAIN3a;

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

BBISBJISITH MaT€MaTU4YeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (paxTax,
JaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSX, TMpeajaraTb KpPUTEPUH Ui BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

JIeNIaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W MHIYKTHUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOYEHNH 110 aHAJIOTHH;

pa30buparh J0Ka3aTeIbCTBA MAaTEMATHUYECKUX YTBEPKICHHUH (IpsMble U OT MPOTUBHOIO),
OPOBOJIUTH  CAaMOCTOATENBbHO  JIOKA3aTeNbCTBA MaTeMaTUYeCKUX  (aKTOB, BBICTPAUBATh
apryMeHTaluIo, NPUBOAUTE MPUMEPHI U KOHTPIPHUMEPHI, IPUMEHATh METOJ MATEMaTU4YECKOU
WHAYKIIMHU, 00OCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

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

Bba3zoBble uccienoBarebckme 1eiCTBUSA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUIM MHCTPYMEHT MO3HAHUA, POPMYIUPOBAThH
BOIPOCHI, (PUKCUPYIOIIKE TPOTUBOPEUNE, TPOOJIEMY, CAMOCTOSITEIHLHO YCTAaHABIUBATh HCKOMOE
U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;



MIPOBOJIMTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUTaHY SKCIIEPUMEHT, MCCIICAOBAHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, 3aBHUCUMOCTEH OOBEKTOB MEXKIY
coboii;

CaMOCTOSITENIEHO (POPMYJIMPOBATH 00OOIEHUS U BBIBOJBI IO PE3yJIbTaTaM IPOBEASHHOIO
HAOJIIOJICHUS, HCCIICIOBAHUS, OKCICPHUMEHTa, OICHMUBATh JOCTOBEPHOCTh  ITOJYYCHHBIX
pe3yJIbTaTOB, BEIBOJIOB U O0OOIICHHIA;

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

Patora ¢ undopmaunmeii:

BBISIBJISITH HEIOCTATOYHOCTh U U30BITOYHOCTh MH(POPMAITUH, TaHHBIX, HEOOXOIUMBIX IS
peIlIeHUs 3aa49H;

BBIOMpaTh, AHAIM3UPOBATh, CUCTEMATH3UPOBATh W HHTEPIPETUPOBATH HH(POPMAIUIO
pa3IMYHbIX BUIOB U (DOPM IIPEICTABICHHS,

BEIOMpaTh (HhOpMy TpelCTaBiICHHUS WHGOPMAIMU U WIUTIOCTPUPOBATH pEIlaeMblie 3aadu
CXEMaMH, JuarpaMMaMy, HHOU rpauKoi U MX KOMOWHAIIMSIMH;

OLICHMBATh  HAAGKHOCTH HMHQPOPMALMKM IO  KPUTEPHUSAM, MPEIJIOKEHHBIM WU
c(OPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

BOCIIPUHUMATh U (HOPMYIMPOBATh CYXJIEHHS B COOTBETCTBUU C YCIOBUSMH U LEJISMHU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTb CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaTh NOSCHEHHS IO XOIy pEUICHHs 33aJa4d, KOMMEHTHPOBATH IIOJYYEHHBIN
pe3yibTar;

B Xoz€ OOCYX/IeHHUs 3a7aBaTh BOINPOCHI MO CYLIECTBY OOCYXJaeMOH TEeMbI, MPOOIEMBI,
pelraeMoil 3a/1auM, BBICKA3bIBaTh WJEM, HAllEJICHHBIE Ha MOMCK PELICHMs, CONOCTaBIATH CBOU
CYXJIEHUS C CYKACHUSMHU APYrHUX YYaCTHHKOB JUAIOTa, OOHAPYKMBATh PAa3IM4KMe U CXOICTBO
MO3UIMH, B KOPPEKTHON opMe GOopMyINpPOBATh pa3HOTIacHsl, CBOM BO3PAKEHUS;

NPEICTaBIATh PE3yJbTaThl PEIIeHHs 3a7ayd, SKCIEePUMEHTa, HCCIEeNIOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (¢opMmarT BBICTYIJICHMS C Y4€TOM 3aJad Mpe3eHTaluu |
0COOEHHOCTEHN ayAuTOpUH;

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHIUBUAYaJIbHONH pabOTHI TpU
peleHnH y4eOHBIX MaTeMaTH4YecKMX 3ajad, MpPUHUMAaTh IeJb COBMECTHOM JesTelIbHOCTH,
IUTAHUPOBATh OPraHMU3aLMI0 COBMECTHOM pabOThI, paclpeaessaTh BUIbl paboT, 10roBapuBaThCs,
o0cyxJaTh MpoIiecC U pe3yabTaT padboThl, 00001aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IpyNMHoOBBIX (opMax paboThl (00CyXkIeHHs, OOMEH MHEHUN, «MO3TOBBIE
HITYpPMBI» U HWHBIE); BBIIOJIHATH CBOIO 4YacTb paOOThl M KOOPAMHUPOBATb CBOM JEHCTBUS C
JPYTUMH 4YJ€HaMU KOMaH]Ibl, OIICHWBaTh KayeCTBO pe3yJbTaTa W KAayecTBO CBOErO BKJIaJa B
OOIIMIA pe3yNbTaT IO KPUTEPHUSIM, CHOPMYITHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PerynsiTuBHbIe yHUBepPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranuzanus:
BBIABJIATH HpO6J’IeMBI oJid pCeUICHUA B JKN3HCHHBIX u y‘IG6HBIX CUTyaluAx,
OpPUEHTUPOBATHCS B PA3IMYHBIX NMOAX0/1aX MPUHATHUS pelIeHU (MHAUBUIYaIbHOE, TPYIIIIOBOE);
CaMOCTOSITENILHO COCTABJISITh IJIaH, aITOPUTM PEIIeHUs 3a7au (MM ero 4acTh), BHIOUpATh
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIUXCS PECYypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PELICHUH ¢ y4ETOM HOBOM MH(OPMALIUU.



CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

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

NPEABUACTh TPYAHOCTH, KOTOpPhIE MOTYT BO3HHMKHYTh IPH PEIICHWH 3a7a4d, BHOCHUTH
KOPPEKTHUBBl B JIEATECIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, HAWJICHHBIX OIIHOOK,
BBIBJIEHHBIX TPYAHOCTEW;

OILICHHUBATh COOTBCTCTBUC pesynLTaTa JCATCIIBHOCTU HOCTaBHeHHOﬁ e u YCJIOBI/IHM,
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  HOHATHUSAMM:  KOpPEHb  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 NOHATHE MHOXKECTBA JCUCTBUTEIBHBIX YHMCEN IIPU PEIICHUU 3ajad,
IIPOBEICHUM PACCYKICHHUM U I0KA3aTEIbCTB.

CpaBHUBaTh M yNOPSIOYMBATH JCHCTBUTEIBHBIE YHCIIA, OKPYIVIATH JIECHCTBUTEIbHbBIC
YU CIIa, BBITOIHATE IPUKUKY PE3YJIBTATA BBIYUCIICHUM, OLIEHKY YUCIIOBBIX BBIPAKECHHM.

CB0oOOHO omepupoBaTh IOHATHEM KBAJPAaTHOIO TPEXWIEHA, HAaXOJIUThb KOPHHU
KBaJPaTHOI'O TPEXUJICHA.

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

Pemrate HecloKHBIE CHUCTEMBl HEIMHEHHBIX YpaBHEHUU ¢ IapamerpoM. I[IpumeHsATh
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.

[IpoBomuTh WHCCIIEIOBAaHUSA YPAaBHEHWH M CHCTEM YpPaBHEHHMM, B TOM 4YHCIE C
OpUMEHeHHeM TIpadUUecKuX TMpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CUCTEMa YpaBHEHMH pEIlIeHUs, €CIIU UMEET, TO CKOJIbKO, U IIpoYee).

Pemiate TeKcTOBBIE 331a4K aNredpanuecKuM CrocoooMm.

Hcnons3oBaTh  ypaBHEHUS, HEPABEHCTBA M MX CHUCTEMbl JUII  COCTaBIICHHS
MaTE€MaTU4YeCKOW MOJCIIHM pealbHOM CUTYyallud WU IPUKIAAHOW 3aJadd, UHTEPIPETHUPOBATH
IIOJIy4EHHBIE PE3YIIbTAThI B 3aJAHHOM KOHTEKCTE.

CB000/IHO OIEpPUPOBATH MOHATHAMM: 3aBUCUMOCTb, (DYHKIMS, rpaduK QYHKIIUH, IpsMast
MPONOPLUMOHANIBHOCTh, JIMHEHHAas (QYHKIMS, oOOpaTHas MPONOPIHOHAIBHOCTE, Mapaboia,
runep0oa, KyCOUYHO-3aJaHHast PYHKIHUS.

UccnenoBats pyHkIuio mo ee rpaduky, ycTaHaBIMBaTh CBOMCTBA (PyHKIMH: 001acTh
OTpeNieNIeHusl, MHOKECTBO 3HAueHUH, HyIM (QYHKIUH, TPOMEXYTKH 3HAKOIOCTOSHCTBA,
MIPOMEXKYTKH BO3pACTaHUsl U YOBIBaHHUSA, YETHOCTh U HEUETHOCTh, HaMOOJbIlIEe U HAUMEHbIIEE
3HA4YECHUS, ACUMIITOTBI.

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



Omnpenensate mnojoxeHHe rpaduka KBagpaTHUHOW (YHKIMHM B 3aBHCHUMOCTH OT €€
K03 PHUIMEeHTOB.

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

Hcnonb30BaTh CBOMCTBA KBAAPATUIHON (YHKIIUH JISI PEIICHUS 3a1a4.

Ha mpumepe kBagpaTHuHOM (GYHKUMU CTPOUTH Ipapuk (QyHKIUM

y = af(kx + b) + ¢ ¢ momoursio npeobpazoBanmii rpaduka GyHKIUN y=1f(X).

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

CBoOOsHO omepupoBaTh MOHATHAMM: IOCIEJOBATEIBHOCTh, apUpMeTHdecKas MU
TreOMETPUYECKAs] IIPOIPECCHH.

3agaBaTh IOCIEI0BATEIBHOCTH PA3HBIMU CHOCOOAMM: ONHUCATENbHBIM, TaOJMUYHBIM, 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 4IeHbl OCIE0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOM IIIOCKOCTH.

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

Pacnio3naBaTh U NpUBOIUTH IPUMEPBI KOHEUHBIX U OECKOHEUHBIX IOCIIEI0BaTEIbHOCTEMH,
OTFPaHMYEHHBIX  IOCJENOBATEIbHOCTEH,  MOHOTOHHO  Bo3pacTarouMx  (yObIBaromIux)
IIOCJIE0BATEIBHOCTEN.

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

[IpuMeHsTh METO MaTEMATUYECKON MHAYKLIUU IIPY PELLIEHUH 3aa4.

JIoKa3bIBaTh TEOPEMY CHHYCOB M TE€OPEMY KOCHHYCOB, IPUMEHATh UX JJIS HAXOXKICHUS
pasIMYHBIX  JIEMEHTOB TPEYrOJbHUKA («pELICHHE TPEyroJbHUKOB»), HpPU  PELICHUU
reOMETPUYECKHX 3a1ad. I [puMeHATh 1Toy4eHHbIE 3HAHUS IIPU PELIEHUN IPAKTUYECKUX 3a4a4.

[IpuMeHITh TPUTOHOMETPHIO B 33Ja4ax HAa HaXOXKJEHUE IIOLAAH, BEIBOJUTH U BIIAJIETh
TPUTOHOMETPUUECKUMHU (popMynamMu Ajsl IUIOLIaAM TPEYrojbHUKA, Mapajuiesorpamma, pomoa,
Tparenuy, BBIBOJUTh M NMPUMEHATh (opmyny ['epoHa u dopmyny Juis MIOLMAAN BBITYKIOrO
YETBIPEXYyTOJIbHUKA.

NmMers mpencraBieHHE O TOMOTETUH, IIPUMEHATh B IMPAKTUYECKUX CUTYyalUsAX.
Hcnons3oBatk Teopemsl UeBbl 1 MeHenas Ipu peleHnH 3a/1a4.

Hcnonb30BaTh TEOPEMBI O BIIMCAHHBIX YIUIAX, YTIaX MEXIY XOpAaMH (CEKYIIMMHU) U yTie
MEK]1y KacaTeJIbHOW U XOPAOUN NPU PEIIEHNH F'€OMETPUIECKUX 3a1ad. JlOKa3bIBaTh U MPUMEHATH
TEOPEMBI O INPOU3BEACHUHU OTPE3KOB XOpJ, O MPOU3BEACHUU OTPE3KOB CEKYIIMX, O KBajapare
KaCaTeIbHOM.

Brnaners moHATHEM KOOPJMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHHEM IpsIMOM Ha
IUIOCKOCTH. Bnasers nouatusMu yrioBoro ko3¢ ¢uuueHta 1 cBOOOJAHOIO 4ieHa, IOHUMaTh HX
TE€OMETPUYECKUN CMBICI M CBA3b YIJIOBOTO KOX((UIMEHTa C BO3pacTaHUEM M YObIBaHHEM
JUHEHMHON (QyHKUMHM. YMeTb pelmarb METOAOM KOOpAMHAT  3ajaud, CBSI3aHHBIE C
NapaJUIEIbHOCTBIO U MEPIEHIUKYISIPHOCTBIO IPSIMBIX, IIEPECCUCHUEM IMPAMBIX, HaX0KICHUEM
TOYEK IIEPECEUCHHUS.

BeIBOIUTE U BaneTh ypaBHEHUEM OKPYXKHOCTH. McIonp30BaTh METOZ KOOPAMHAT IS
HAXOXJ/ICHUs MepeceueHruil OKpYKHOCTel M NpsMbIX. Bmagets dopmymnamu paccTossHUS OT
TOYKM JIO TMpsIMOHM, TIJIOUmaJy MapajjienorpaMMa B KOOpAMHATaX, UMETh MOHATHE 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 monsTHEM BEKTOpa. YMETh CKJIAIbIBATh M BBIYMTATH BEKTOPBI, YMHOXAaTh Ha
YHUCIO, BJIAJIETh MPAaBWIAMH TPEYTrOJIbHUMKA W Mapauiegorpamma. Biagers npakTHduecKuMu



MHTEPIIPETALUSIMHE BEKTOPOB. YBEPEHHO II0JIb30BAaThCA KOOpAMHATaMU BeKTopa. Bianers
CJIO)KCHHEM M BBIUATAHUEM BEKTOPOB, YMHOKEHUEM BEKTOPA HAa YUCIIO B KOOpAUHATAX.

Nmets mpexacraBnenue o Oaszuce (Ha TUIOCKOCTH). PackiansiBaTh BEKTOPHI MO  0a3ucy.
PacknmagpiBaTh  BEKTOpPBI CHJI  C  IOMOIUBIO  IPOCLMPOBAHUS U TPUTOHOMETPHUUYECKHUX
cooTHoIIeHUH. IIpUMEeHATh MOMydeHHBIE 3HAHUS B MPOCTEHINNX (PU3NYECKUX 3a/1a4ax.

Bnagers  NOHATHEM  CKaSIPHOTO  INPOM3BEACHHS  BEKTOPOB, IIOHUMAaThb  €ro
FEOMETPUUECKUH CMBICII U YBEPEHHO II0Jb30BaThCS €r0 BBIPAXKEHUEM B JEKapTOBBIX
KOOpJAMHATax. 3HaTh JUCTPUOYTUBHOCTh CKAJIAPHOIO IPOM3BEIEHUS M €ro CBfA3b C
npoenupoBaHueM. lIpUMeHsATh CKaJdsipHOE NPOU3BENEHUE BEKTOPOB JJISl HAXOXKIACHMS JJIMH U
yriaoB. Pemate reoMmerpudeckue 3aadu ¢ MOMOIIBIO CKAISIPHOTO ITpou3BeneHus. Mcenonp3oBars
CKaJIIpHOE TIPOU3BEICHUE BEKTOPOB B alreOpanuecKux U GU3NIECKUX 3aJauax.

Bnagers mOHATUSAMU IPABUIBHOTO MHOTOYTOJIBHMKA, JJIUHBI OKPYKHOCTH, JAJIMHBI IyTH
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.

Hwmerts mpejacraBieHue o npeoOpa3oBaHUM IUIOCKOCTH, O JBMKeHUsX. Haxoauts ocu,
LHEHTPbl CHUMMETpPUM (Uryp, LEHTPHl IOBOPOTA, HAXOAWUTh KOMIIO3ULIMHU MPOCTEHIINX
npeoOpa3zoBanuil. [I[puMeHATh IBM)KEHUS INIOCKOCTH IIPU PELICHUH T€OMETPUYECKHX 3a/1a4.

[IpuMeHsTh MONMy4YEeHHbIE 3HAHUS Ha 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 pa3xae/ioB U TEM NPOrpaMmmMmabl KoaudecTBO 9acoB

VYpaBHEHMs U HEPABEHCTBA: YPABHEHUS, HEPABEHCTBA U UX
CUCTEMBI

Pemenuie TpeyroibsHUKOB

AnreGpanyecKue BbIpaKeHHs

[Tonobue TpeyroabHIUKOB

DyHKIUU

Meton KoopauHat

N gk~ iwihd e

YucaoBbIe MOCISA0BATEILHOCTH U Imporpeccuun

o~ b~ oo~ D O

8. JIBYO>KEHUS TUIOCKOCTH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME

w
B




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. Pemenue ypaBHeHMi rpadndeckuM METOIOM 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 BbIYUCIEHUE TUIOLIAEH 1
Pannyc onrcanHOM 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 !lpu3sHaku moxobus TpeyronbHIUKOB 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 MaTeMaTH4eCKONH 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, apXUTEKTYpE 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 yuureneid. — 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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