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[NHOACHUTEJIBHAA 3AIINCKA

Hacrosimas pabodas nporpamMmma ydyeOHOro kypca «IlpakTukym 1mo mareMaTuke JJist
/-9 kmaccoB» pa3paboTaHa B COOTBETCTBUM C TpeOoBaHUAMH (enepaIbHOro
rocyJapCTBEHHOr0 00pa3oBaTENIbHOIO CTaHJAapTa OCHOBHOTO OOIIEro oOpa3zoBaHUs
(manee — ®I'OC OOO) u HampaBieHa Ha OPraHU3alMI0 O0yYEeHHs] MaTeMaTHYECKOMY
COJIEpKaHUIO, BBIXOJAUIEMY 3a paMku PenepanbHOil pabodeld MporpaMMmsbl IO
yuebHOMY TmipenMery «MartemaTuka» (0a30BbIii YpOBEHb) OCHOBHOTO OOIIEro
oOpazoBanus (nanee — OPII). [Ipu pazpaborke [IporpaMmbl yUUTHIBAIUCH CAEAYIOIINE
TOKyMEHTBI: pacrnopsikenue [IpaButensctBa Poccuiickoit denepanmu ot 19 HOs0ps
2024 r. No 3333-p «O0 yTBepkJACHHUH KOMIUIEKCHOTO IIJIJaHA MEPONPUSITHH 10
HOBBIIIEHUIO KaueCTBa MaTEMaTHMYECKOTO U €CTECTBEHHO-HAyYHOro 0Opa3oBaHuUs Ha
nepuoa a0 2030 roma». AKTyaldbHOCTh Kypca B YCIOBHUSIX pEalU3alUU TaKoil
CTPATErMYEeCKOM 3a/lauu, KaK JOCTH)KEHHE TEXHOJIOTMYECKOTO CyBEPEHUTETA CTPAHBI,
nepea MaTeMaTUYECKUM OOpa30BaHUMEM B YHCIIEC TJIaBHBIX IOCTABJIEHBI CIEIYIOLIUE
LEJIU: pa3BUTHE TBOPUYECKUX U MCCIEIOBATENBCKUX CIIOCOOHOCTEN 00YUarOIIUXCs, UX
MOATOTOBKA B Ipoliecce 00ydeHUs: MaTeMaTUKe K BbIOOPY mpodeccuii, CBA3aHHBIX C
pPa3BUTHEM TOYHBIX W €CTECTBEHHBIX HAayK M TexHosorui. Kak BaxHbIl
KOJIMYECTBEHHBIN MOKA3aTENb IMOBBILIEHUS UHTEPECA K MATEMATUKE BBIJEISAETCS POCT
KOJINYECTBA BBIITYCKHUKOB, BEIOMPAIOIIMX HA IOCYJapCTBEHHON UTOTOBOW aTTecTallu
9K3aMEH N0 MareMmarhke Ha mnpoduibHOM YypoBHE. OcBoeHHE mpeIaraeMon
[IporpamMbl cOCOOCTBYET MOBBIMICHHIO Yy OOYYalOIIMXCS YPOBHS MOTHBalUU K
M3yYECHHIO MAaTEMATUKH, K MMPOAOJDKEHUIO U3yueHuss MmaremaTtuku B 10—11 xiaccax Ha
yIiyOJIEHHOM YPOBHE U OPUEHTHUPYET HA BHIOOP €IMHOTO TOCYAAapCTBEHHOIO K3aMeHa
no maremaruke mnpoduiasHOoro ypoBHs. Kpome Toro, ocBoeHue mnpeasaraeMoro B
[Iporpamme cofepkaHus MO3BOJIIET PACIIUPUTH KPYr PEIIAEMbIX MaT€MaTHYECKHX
3aJ1a4 3a CYeT BKJIIOYEHMs MPOOJEMHBIX, HECTAHJAPTHBIX 3a/1ay, 3a7ad MPUKIaJHOTO
XapaKTepa, BBINOJHEHUS UCCIEA0BATEILCKUX PabOT, B TOM YUCIIE C MEKIIPEAMETHBIM
COJIepKaHUEM, M3Y4YEHUS JOTMOJHUTEIBHBIX BOIPOCOB KaK TEOPETUYECKOIrO, TaK U
IIpaKTUYeCcKoro xapaxrepa. Ilpenycmorpennsie IIporpaMMoi BUIBI IE€SATEIBHOCTH —
UHAMBUYyallbHAas W TPYNNoOBas MPOEKTHAas W MCCIEN0BaTeIbCKas NEATeIbHOCTh —
CHOCOOCTBYIOT Pa3BUTHIO IMO3HABATEIbHBIX, PETYJISTUBHBIX U KOMMYHHUKATHBHBIX
yMmeHui oOyuaromuxcs. [IporpaMma COOTBETCTBYET HCE PACHIUPEHUS MPHUKIATHON
HAIPaBJIEHHOCTH Kypca MaTeMaTHKH Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUS.
Peanuzanuss Kypca crnocoOCTBYET BBISIBICHUIO TalaHTIMBBIX M OJIapPEHHBIX
oOy4Jaronuxcsi, HoJJAEPKKE UX TAJTaHTOB U PA3BUTHIO CIIOCOOHOCTEN. B OonbIIMHCTBE
TEM Kypca TMpEANoJiaracTcsi BbBIIIOJIHEHUE MCCIEI0BATENbCKUX padboT. YueOHoe
UCCJIeIOBaHME TI0 MaTeMaTUKe B 7—9 kiaccax mpearnosiaraer nojiydyeHue cyObeKTUBHO
HOBOTO sl OOydaromierocs pes3yjibTaTa M HampaBiIeHO Ha (OpMUPOBaHHE
MCCIIEIOBATENIbCKUX YMEHHI: BbIIETIEHUE MTPOOJIEMbI, OpraHU3aIlisl U aHaJIU3 JIaHHBIX,



BBIIBIDKEHHE THIOTE3bl, MPOBEPKA THUIOTE3bl, (HOPMYIHPOBAHUE BBIBOJOB H
NPEACTABICHUE PE3YyJIbTaTOB HAa IPaMOTHOM MaTeMaTHdeckoM s3bike. lIporpamma
MOXXET OBITh BOCTpeOOBaHA OOYyYarOUIUMUCS, KOTOPhIE UMEIOT UHTEPEC K MU3YUYCHHIO
MaTeMaTUKH, TOTOBATCS K YYaCTHIO B OJIMMIMAAAX IIKOJIBHUKOB 6 MO MAaTEMATHKE U
YIIyOJIEHHOMY M3YYEHUIO MaTeMaTHKA HAa YPOBHE CpPEOHEro oO0mero oOpa3oBaHHS.
Hens [Iporpammbl — oOecneunTh WHAMBHIYAIbHbIE MOTPEOHOCTH OOYyYarOIIMXCSA B
V3YYEHUHU COJEpP/KaHUS MAaTEMaTHKH, BBIXOJSLIETO 3a PaMKH IMPOrpamMMbl 0a30BOTO
YpOBHS. 3aauu Kypca:

1. TloBblmieHHne ypOBHS MaTEeMaTHUYECKOHW TMOJATOTOBKHA OOYyYaroOIIMXCS, Pa3BUTHE
YCTOMUYMBOIO UHTEpEca K yueOHOMY npeameTry «MareMaTukay.

2. PasBurue TBOPYCCKUX CHOCO6HOCT€I>1, IMPOCTPAHCTBCHHOI'O B006pa)K€HI/ISI,
TCOPECTUUCCKOIO MBIIIJIICHUS U MaTeMaTHUECKOM HHTYWUIIHUH, y'MCHI/Iﬁ pacCyKiaTb
JIOTHUYCCKHU U aHAJIIU3UPOBATH CUTYyaAllUU.

3. VYrnyOnenwe u 3akpersieHue 0a30BbIX 3HAHUHM, (OPMHUPOBAHHUE YCTONYMBBIX
HABBIKOB PEIICHUS HECTAHIAPTHBIX U OJMMITMATHBIX 33]a4, OCBOCHHE HECTaHAAPTHBIX
MOJIXO/IOB M OPUTHHAIIBHBIX PEIICHUH.

4. O3HaKOMJIEHHE C JIOTIOJIHUTEIbHBIMU pa3jellaMi MAaTeMaTHKH, BBIXOISIIMMH 32
paMKu 6a30BOTO Kypca.

5. Bocrnimtanue caMOCTOSITENIBHOCTH, HACTOWYMBOCTH M OPraHWU30BAHHOCTH B XOJE
pEILIEHHUS CIIOKHBIX 3a/1a4.

6. Pa3zBuTHe HaBBIKOB KOMaHJIHOUN pabOTHI, JPYKECKOIO CONEPHUYECTBA U 30POBOM
KOHKYPEHIIUU CPEAU CBEPCTHUKOB.

7. TloaroroBka OOy4YalIIMXCA K YYacTUIO B IIKOJIBHBIX, PAalOHHBIX, TOPOJCKHX,
PErHOHAIBHBIX, BCEPOCCUMCKHMX OJMMIIMANAX, KOHKYpPCaX M COpPEBHOBAHUAX IO
MaTeMaTHKeE.

8. IloBbIlIeHHE YPOBHS TPAMOTHOCTH B OOJIACTH HMCTOJB30BAHUS «MATEMATHYECKUX
MaKETOBY», 00ECTICUNBAIOIIINX ABTOMATH3AIMIO ITPOIIECCOB MTOMCKA, aHain3a, 00paboTKH,
co3maHus, epeaadn, popmMaausanu (B BHIEC CTATHYCCKUX U JUHAMUYCCKHUX rPaduKoOB,
auarpaMM H TpOYeH BU3yalIM3allMid pe3yiabTaTOB aHaIW3a W MaTeMaTHYECKHX
3aKOHOMEPHOCTEH ) B MpoIecce yUYeOHOM NeSITENbHOCTH TPU U3YYEHUU MAaTEMaTHUKH.

9. Pa3BuTHe TBOpPYECKHX CIIOCOOHOCTEH, TEOPETHMUECKOTO MBINIJICHUS Ha OCHOBE
MCIOJIb30BaHUs HU(POBBIX HHCTPYMEHTOB (B TOM YHCJIE «MAaTEMATHUYECKUX MAKETOBY)
B o0mactd MOAENUPOBAHUS, UMUTAMM W  HHTEpHOpeTanuu  abCTPaKTHBIX



MaTeMaTHYeCKHX OOBEKTOB M 00Pa30B B BUJIE PA3IMUHbIX BU3yalIH3aliil (B TOM YHCTIE
IPOCTPAaHCTBEHHBIX 00BEKTOB). IIporpamma paszpaboTaHa ¢ y4yeTOM pPEKOMEHIALM
(penepanbHON paboueil mporpaMmbl BOCIMTaHUSA. B 4YacTHOCTH, OHAa YUYUTHIBAET
IICUXO0JIOTO-TIEIarOrMYE€CKHE OCOOEHHOCTH COOTBETCTBYIOLIEH BO3PAaCTHOM KAaTErOpUU
oOyuaronuxcs. Takum oOpa3om, peanuzauus [IporpaMMbl COIEUCTBYET MOIYYEHHUIO
CJIEYIOIIUX PE3YIbTATOB: — JOCTHKEHHE 00YUYaIONTUMHUCS TIAHUPYEMBIX JIMYHOCTHBIX,
METalpeAMETHBIX M NPEIMETHBIX pPE3yJbTaTOB, B T. Y. COOTBETCTBYIOIIHX
yIIyOJIEHHOMY YPOBHIO M3YYE€HHS] MAaTEMAaTUKH; — PA3BUTHE JIMYHOCTH 00ydaromuxcs,
(OpMUPOBAaHHIO U YJIOBJIETBOPEHHIO MX COLMAJIBHO 3HAYUMBIX HMHTEPECOB U
noTpeOHOCTEN; — caMmopeanu3anusi oOydaromuxcs. Mecto Kypca B 00pa30BaTeIbHOM
npouecce Bo ®I'OC OO0 mns 00s3aTeIbHOTO 00YYEHUsT YTBEPXKIICHBI JIBa YPOBHS
OCBOEHHUS paboyuX MporpaMm Mo MaTeMmaTtvke: 6a30BbIi U Yri1yOJIeHHbINA, HAUUHAS C 7
kiacca. CojepkaHue MOporpaMMbl MO MaTremMaTuke (yrIyOJeHHBIH YpOBEHB)
HalpaBJI€HO HAa  YJOBJIETBOPEHHWE IMOBBIIICHHBIX  3alpPOCOB  OOYYAIOIIMXCA,
CTpeMsIIMXcs K 0oJiee TITyOOKOMY OCBOCHHIO MPEIMETHBIX pe3ysibTaTtoB. [Iporpamma 8
Kypca «lIpakTuKyM 1O MaTeMaTWKe» HamlpaBlieHa Ha paclIMpeHUe 3HaHUM
oOyyarolmuxcsi o MaTeMaTHKe JUIsl KJIAcCOB C 00s3aTelIbHBIM 0a30BbIM YpOBHEM
oOyueHus: MaTemaTuke. Tematndyeckoe MIaHUPOBAHUE B IporpaMMe yuyeOHOro Kypca
«IIpakTUKyM 1O MaTeMaTHUKE» COCTABJIEHO TaK, UTO PacHpe/ieNIEHUE COAepKaTeIbHbIX
pa3liesoB B HEM CHUHXPOHU3UPOBAHO € 00s3aTEIBLHON MpOrpaMMoi 0a30BOr0 YPOBHS.
Peanuzauus conepxkaHus npeayiaraetcsi B popMax, OTIMYHBIX OT ypouHbIX. Ciemyer
OTMETHUTb, YTO JAHHBI KypC B OCHOBHOW IIKOJIE BBICTPAMBAETCA HE TOJBKO Ha
pacIIipeH MaTeMaTU4YeCKOro cojaep kaHusi 0a30BOT0 YpOBHs, HO U Ha MOBBIILIEHUU
YPOBHSl CIIO)KHOCTHM 3ajad, NpeiaraeMblx IJis pemieHus. Pabowas mnporpamma
yueOHoro kypca «IIpakTukym no MmatemaTHke» MpeaHa3HaueHa ajis peaau3auuu B 7—9
KJlaccaxX M HalpaBlieHa Ha JOCTH)KEHHE OOYyYaroIMMUCS MJIAaHUPYEMbIX Pe3yIbTaToB.
[TocnenoBaTrenbHOCTh U3YUYEHHS TEM Kypca COBIAAAET 10 BPEMEHU C U3YUYEHHEM Kypca
MaTeMaTUKH (aare0pbl ¥ TeOMETPHUH ) OCHOBHOM IIKOJIBI 0a30BOT0 YPOBHSI, BCE TEMBI 110
BO3MOXHOCTH CUHXPOHHU3UPOBAHbBI C 0a30BBIM KYpCOM MaTEMaTUKH M0 KjaccaMm. Tembl
1o anredpe v TeOMETPUH YEPETYIOTCS, UTO MTO3BOJISIET MAKCUMAJIBHO MPUOJIU3UTD UX T10
BpPEMEHH U3yUEHUs K OCBOCHHIO 6a30Boro kypca. [lpu peanuzanuu [Iporpammel nepsas
3ajJjaya Y4YuTelld COCTOMT B TOM, YTOOBI CO37aTh HEOOXOJUMbIE YCIOBUS st
NpUOOpETEHUs] U Pa3BUTHS YMEHM, CBSI3aHHBIX C MPOBEICHHEM HCCIIEOBAaHMNA Ha
MaTEeMaTUYECKOM cojiep:kaHuu. Jis pemenus 3toit 3anayu B [Iporpamme 0603HaueHO
MeCTO U c(hOpMYTUPOBAHBI TEMBI ISl IPOBEICHUS UCCIIeI0OBATENbCKUX padboT. Bropas
3ajaya yuyutens no peanuszanuu lIporpamMmbl cBS3aHA C BO3MOXKHOCTBIO CO3/1aTh
yCIIOBUS 17151 00paOOTKH M MPEACTABICHUS HHPOPMAIIMH HAYYHOTO COAepP KaHUs (B TOM
Yuclie C  HCHOJb30BAaHMEM IHM(PPOBBIX HHCTPYMEHTOB) TIPU  OpraHU3alluu
VHJABUAYAJIBHOU U ITPYIIIOBOM IPOEKTHOM ACATEIBHOCTH. Il yCIIEIIHON peaIn3alnuy



CIICHApUEB NMPOEKTOB PEKOMEHIYETCSl HCIIOJIb30BaTh MEPCOHAIBHBIE KOMIIBIOTEPHI C
YCTaHOBJICHHBIMU O(QHUCHBIMU IporpaMMmaMu 9 u noctynoMm Kk cetu WHTepHeT (Kak
MUHUMYM OJMH KOMIBIOTEp JUId KaXJI0M rpymmsl). DPopMbl JIeATEIBHOCTH
oOyyaromuxcsl MpelycMaTpuBalOT aKTUBHOCTb U CaMOCTOSITENIBHOCTb, COYETAOT
VMHANBUAYAIbHYIO W TPYNIOBYIO paboTy, OTIMYAIOTCS OT YPOUHBIX OOJee HMIMPOKUM
HCIIOJIb30BAaHUEM HCCJIEIOBATENIbCKOW M TPOEKTHOM JAEATEIBHOCTH, pEIICHUEM
HECTaHAAPTHBIX 33434 U Jp. CTpyKTypHpOBaHHE TEMATHYECKOrO IUIAHUPOBAHHS B
[IporpaMmMe COOTBETCTBYET MOPSAKY U3YyUEHUS Pa3ACIOB U TEM alreOpbl U T€OMETPUHU
B OCHOBHOM WIKOJIE M TE€M CaMbIM OOECIEYMBAET IPEEMCTBEHHOCTb. Peanusarus
[IporpaMMbl mpeanosiara€T Co4YeTaHue pa3iMuHbIX (QOpM TIpynmnoBoil padOThHI
(Iuckyccusi; MaTeMaTHYECKOE COPEBHOBAHHE; MPAKTUKYM; BBIOOpD TEMbl IPOEKTa,
IJIaHUPOBAaHKWE PaOOT, paclpenesieHue pojeil, B3aUMOOLIEHKA IpU BBINOJHEHUU
TPYNIOBBIX MPOEKTOB M HMCCIEAOBAHWN) M WHAMBHIYAIbHON pabOTHl (BBITIOJHEHHUE
WHANBUAYAIBHOTO HCCJIENIOBAaHUS, B TOM YHCIE C HCIIOJb30BaHUEM IH(PPOBBIX
WHCTPYMEHTOB; MPOBEICHHWE YCTHOTO OOOCHOBAaHHWS MPH PEIICHUH HECTAHAAPTHBIX
3aja4, 3a7a4 IOBBIIIEHHOTO YPOBHS CJIOXHOCTH; IIOCTPOEHHE MaTeMaTHUYECKHX
MOJIeJIeH, UX UCCIEeI0OBaHNE; MHTEPIPETALUs TOJIyY€HHBIX PE3yJIbTaTOB IIPU PELICHUU
3aJ1a4 C MEXIPEAMETHBIM U MPAKTUUECKUM COJEp)KaHUEM; MOMCK, MHTEepIpeTanus,
npeoOpa3oBaHWe W MPHUMEHEHHE MaTeMaTHUecKOW WH(GOpPMAIMU; CaMOCTOSTEIBHOE
OTKpBITUE HOBOro MareMmaruyeckoro (akra). Mcnonb3zoBanue Ttakux (opm pabOThbI
MOMOTaeT pPa3BUBATh Y 00YYAIOIINUXCS, C OJJHOM CTOPOHBI, HABBIKM BOCTIPUATHS HOBOM
nH(GOPMaIIUU TIPH Pa3TUIHBIX (popMax ee MoAauu, a C APYroil CTOPOHbI — aKTUBHOCTb,
CaMOCTOSITENIBHOCTh M CHOCOOHOCTH K TBOpuecTBY. OcBoeHue IIporpamMmbl AOIKHO
JOTIOJIHATh U pPa3BUBaTh 3HAHUS U YMEHHUS OOyYaroIIMXCs B O0JIaCTH MaTeMaTUKH,
OpUEHTHPOBATh UX Ha OOyUYeHHUE B CPEIHEN IIKOJe B Kilaccax, MpeaycMaTpUBaOIIUX
OCBOEHME MaTEeMaTHKH Ha YIJIyOJIEHHOM YpPOBHE, B YAaCTHOCTH TEXHOJIOTMYECKOTO
npoguisi, a Takke CHOCOOCTBOBATh COLMAIBHOMY (DOPMUPOBAHUIO JUYHOCTU
00yJaroImxcs.

[Iporpamma kypca paccuutana Ha 102 yaca B TedeHue Tpex jeT oOydeHus B 7-9
Kiaccax (34 yaca B KaXJOM KJlacce) MpH MPOBEACHUU 3aHATHI OJWH pa3 B HEJNEIIO.
[lenecooOpa3HbIM SIBISIETCS 4Ye€peOBaHME TEM 3aHATHH c anreOpanuyeckuMm |
Tr€OMETPUUYECKUM COJEPIKAHUEM.

B 3aBucuMOCTH OT KOHKPETHBIX YCIOBHM peamm3auuu [IporpamMmel M KoJMuecTBa
oOyyJaroniuxcst A0myckaercs GopMUpOBaHUE TPYII U3 O0YUAIOMIMXCS Pa3HbIX KJIACCOB
B IIpejieiax oHOM napauienu. [IporpamMmMa MOXeT peaiu30BbIBATHCS 00pa30BaTEIIHLHOM
OpraHu3alMel CcamMoCTOSITEIbHO JIMOO HAa OCHOBE B3aUMOJACHCTBUSL C JPYrUMU
OpraHHU3aLUSIMU, OCYILECTBIISIIOIIAMHU 00pa3oBaTeIbHYIO NEATEIbHOCTb.
Pexomennyerca BkmounTh B IIporpaMmy permoHanbHBIM KOMIOHEHT: IKCKYpPCUM HA



NPENPUATHS, B PETHOHAIbHBIE MY3€U, BY3bl TEXHUYECKOW HAMPABICHHOCTH IS
MOBBIIICHUA HMHTEpeca OOYyYaIoIUXCAd K MPAKTUYECKOMY H3Y4YEHHUIO Mpodeccuid,
CBSI3aHHBIX C MAaTEMaTUKOM.

COLEP)KAHUE OBYUEHN A

7 KIIACC

Yucna u Bbruucnenus. Jemumocts IlpusHaku nenumoctu: (OpPMYJIUPOBKA H
JIOKa3aTeNbCTBO. Penienne 3amad MOBBIMIEHHONW CIOKHOCTH Ha JIEJIMMOCTh. Pemienne
CIOXKETHBIX 337a4 apupmernueckuM MmetoaoM. MccnenoBarenbckas paboTa: 1eTMMOCTb
u ee cpoictBa. OceBas cummetpuss Purypbl ¢ oceBor cumMmerpueil. IIpumepsr
CUMMETPUM B OKpyKaromeM wMupe. [IpoekT: cuMmeTpus B OKpPYXKaloIIEM MMUpE.
Anrebpanyeckue BblpaxeHus: CTeneHn, MHOTOWIEHBI, peoOpa3oBaHNe MHOTOUJICHOB,
JNEUCTBUS C MHOTOWICHAMH. MHOroOWwIeH CTaHIapTHOro Bujaa. CTeneHb MHOTOYIECHA.
Kopun muorownena. Haxoxaenne xopHell MHOrouwieHa. Jl0Ka3aTelbCTBO TOXKIECTB.
Pa3Hble moaxoabl K JOKa3aTeIbCTBY TOXAECTB. MccnenoBaTenbekas paboTa: Kak HAuTu
KOpeHb MHOrowieHa? MHOrOyrojJlbHUKM W TeoMeTpudyeckue HepaBeHcTBa (Cymma
BHYTPEHHHUX YIJIOB MHOTOYTOJbHUKA M BHEIIHUX YTJIOB BBITYKJIONO MHOTOYTOJIbHUKA.
CooTHomIeHUsT MEXAYy CTOPOHAMU UM yrilaMH TpeyroiibHUKa. HepaBeHCTBO
TpeyrojbHuka. HepaBeHcTBO 0  imHEe  jJoMaHouM. HepaBeHCTBO  Mexay
MEPIICHIUKYJIIPOM M HAKJIOHHOW. PaccrosHMe OT TOYKM 10  TNPSAMOW.
UccnenoBarenbckas paboTa: reoMerpuueckue HepaBeHcTBa. Dynkuuu [louck obnactu
OnpeaereHus] U MHOKECTBA 3HaUeHUN PyHKIMU. VIcoap30BaHNEe pa3IMYHbIX CIOCOOOB
3amanust (yHkuuu. Mcnonb3oBaHME CBOMCTB (PYHKIMH U1 aHalu3a TpauKoB
peanbHBIX 3aBUCUMOCTEHN (HYIU QYyHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA (DYHKIIUH,
MPOMEXKYTKHA BO3pacTaHus W YyObIBaHWS (GYHKIHMM, HauWOOJblllee W HaWMEHbIIee
3HaueHus ¢yHkuun). ['paduku, xkycouHo-zamanuwsie ¢yHkuuu. MccmemoBaTenbckas
paboTa: cpaBHEHHE CBOMCTB (DYHKIIMU U MX TpadUKOB B 3aBUCHUMOCTH OT MapaMeTPOB.
I'eomeTpuueckne Mecta TO4YeK B3auMHOE pacmoSIOKEHUE OKPYKHOCTH WU MPSIMOM.
[IprMepbl TEOMETPUUECKUX MECT TOUYEK HA IJIOCKOCTU. MeToa reoOMeTpuYeCcKuX MECT
TOYEK IPU PEIICHUH TE€OMETPUYECKHX 3a/ad. YPABHEHHUS W CUCTEMbl YpaBHEHHUM
JIunelinble ypaBHEHUS W HX cucTeMbl. OmnpenelieHHe 4Yucia KOPHEW JMHEWHOTrO
ypaBHEHHUs. PemieHne JNMHENHBIX YpPaBHEHUM, COAEpXkaAlIMX 3HAK MoAyJisd. Pemenue
JIMHEMHBIX YpPaBHEHHHM C mapamerpaMu. PemeHne cUCTEM JMHEWHBIX ypaBHEHUU
pasHbpIMU MeTonamu. MccaenoBarenbekas paboTa: TUHEHHBIE YpaBHEHUS, COJIEpIKAIne
3Hak Moxayns. [locTpoeHuss ¢ TOMONIBIO UHUPKYJIs U JuHelku OO0oCHOBaHUS
OPOCTENIINX IOCTPOEHUM, JTallbl 3aJa4yd Ha TIOCTPOCHHMS, pEIICHHE 3ajady Ha
IIOCTPOEHUE UUPKYJIEM U JIUHEUKOM.



8 KJIIACC

Uucna wu Beruucnenuss KBagpaTHeii  kopeHb. BbImosmHeHne  omepammii ¢
UppalMOHaJIbHBIMU YUCIaMU. AnreOpanueckue BblpakeHus J[poOHO-pairoHaIbHbIE
BbIpaxkeHUs1. CreneHu. BoInosHeHNe TOKIECTBEHHBIX TPE00pa30BaHnil palluOHATIBHBIX
BelpakeHni.  LlenTpanbHas  cummerpus ~ DopMynMpOBKa  ONpENEieHUus W
JI0Ka3aTeNbCTBO CBOMCTB IIEHTPATbHOCUMMETPUYHBIX ¢uryp. [lenenue otpe3ka Ha
paBHBIC YaCTH C TOMOUIBIO LIMPKYJIS U TuHEeHku. MccnenoBarenbckas paboTa: CBOWCTBA
LEHTPaTbHO-CUMMETPUYHBIX  ¢uryp. [IpoekT: 1eHTpanbHas CUMMETpPUS B
OKpYXXarollleM MHpe. YpaBHEHHA M HepaBeHCTBAa OIpenesieHne paBHOCUIIBHBIX
ypaBHeHH. [IpuMeHeHre CBOMCTB ypaBHEHUN € OQHOU mepeMeHHou. OmnpeneneHue
KOJINYECTBA JCWCTBUTENIBHBIX KOpPHEH KBaJpaTHOTO ypaBHEHHUs. Perienue apoOHO-
palMOHAIBHBIX YPABHEHH, CBOASIIIUXCS K TMHEHHBIM WM K KBaJPATHBIM YPaBHEHUSM,
WCIIOJB30BaHME METOJA 3aMEHbl IIEPEMEHHOW. PemieHume TEKCTOBBIX — 3a7ad
anredpandyeckuM coco0OM: Mepexo/i OT CIOBECHON (POPMYIHPOBKH YCIOBUS 33]1a4H K
anreOpandeckol MOJIENU IyTEM COCTABJIEHUS YPaBHEHHUS; PEIICHHE COCTABIEHHOIO
ypaBHEHUs; UHTEpHpeTanus pesyiprata. I'padudeckas nHTEprpeTanysi ypaBHEHU ¢
IByMs IEPEMEHHBIMU. PerieHue cucteM ypaBHEHUH, B KOTOPBIX OHO U3 YPAaBHEHUI HE
ABIIsieTCA JUHEWHBbIM. ['paduueckas MHTEpIpeTalys pelIeHUs ypaBHEHUS C JABYMs
MEPEMEHHBIMU U CUCTEM YPABHEHUM C ByMs MEPEMEHHBIMU. PelieHne HeTuHEeHHbIX
HEPAaBEHCTB W HX CHUCTEM. PenieHue HEpPaBEHCTB, COAECPKAIMX 3HAK MOJIYJIS.
N300pakeHne peleHus HepaBeHCTBA C OJHOM MEPEMEHHON U CUCTEMbI HEPABEHCTB Ha
KOODAMHATHOM MPSMOW, 3allUCh PEIIECHUS C IMOMOIIBIO CHUMBOJIOB. HepaBeHCTBO C
IByMsl miepeMeHHbIMU. ['paduueckuil MeTON pelieHus CUCTEM HEPAaBEHCTB C JBYMS
nepeMeHHbIMH. MccnenoBaTenbckass paboTa:  paBHOCWIBHOCT U CJENICTBUE.
UccnenoBatenbckast pabota: rpaduyeckass HHTEpIpETalMs YpaBHEHUH C JByMs
nepeMeHHbIMH. VccnenoBarenbckas pabora: rpauueckuil METOJA pPELEHHUS CHUCTEM
HEpaBEHCTB ¢ ABYyMs nepeMeHHbIMH. [IpeoOpazoBanue momobusi IIpeoOGpazoBanue
nonobuss u  momoOHble  urypsl. CoOOTHOIIEHHS B  TOAOOHBIX  (Urypax.
UccnenoBarenbckas padota: yto Takoe Ppakran? JlokazarenbcTBa HepaBeHCTB O1ieHKa
3HAUYEHHs BBIPAXKEHUS C HCIOJIb30BAHHEM HEPABEHCTB. IIpuMeHeHue CBOMCTB
HEpPaBEHCTB B Xoj€ peuieHus 3anad. OnpeneneHue paBHOCUIIBHBIX HEPaBEHCTB.
JIoKa3aTenbCTBO HEPABEHCTB. PelleHHe TEKCTOBBIX 3a4a4 € IOMOIIBI0 JIMHEHWHBIX
HEpPaBEHCTB C OJHOW mepeMeHHOW. MccnemoBaTtenbckass paboTa: JIMHEHHOE
HEPAaBEHCTBO C OJHOM TmepeMeHHoM ¢ mapameTpoM. HccnemoBarenbckas paborta:
JIMHENHOE HEPABEHCTBO C OJHOM IIEpEMEHHOM ¢ mnapaMerpoM. lIpsmoyrosibHbie
TPEYTrOJIbHUKM  J[0Ka3aTenbCTBO  COOTHOLIEHWM  MEXAYy IMPONOPLHOHAIBHBIMU
OTpe3KaMu B NPSIMOYTOJbHOM TpEyrojbHUKE. [IprumMeHeHne COOTHOLIEHHWH NpH
pelieHnn reoMmerpuueckux 3aaad. Dysknuum Ilowck oOnactu ompeneneHus u



MHO>KecTBa 3HaueHui Ppynkuuu. ['padux pynknunm k/x. Oynknus Buga (ax + b)/(cx +
d). Yucna u BbUUCIEHUS: OeIUMOCTh DOPMYIHPOBKA OIpPENETICHUs JeIUMOCTH
HAIleJIo, YKCEeN, CPAaBHUMBIX I10 JAHHOMY MOJYJII0. BhIMoHeHue AeIeHus ¢ OCTaTKOM.
JlokazaTenbcTBO W TNPUMEHEHHE CBOMCTB CpaBHEHUH Mo Monynio. Haxoxnenue
OCTaTKOB CYMMBI U NPOU3BEEHUS 0 JaHHOMY Moayito. MccrnenoBarenbekas padboTa:
IETUMOCTb.

9 KIIACC

YpaBHeHUsT W HepaBeHCTBA bukBaapartHble ypaBHEHHMS. MeTonbl PaBHOCHUIIBHBIX
npeoOpa3oBaHui, 3aMeHbl MEPEMEHHOW, TpadUyecKoro MeTojJa NpU pPELICHUU
ypaBHeHHI 3-i U 4-i creneHeil. PenieHne HEpaBEHCTB, COAEPIKAIIMX 3HAK MOJYJIS.
HepasenctBo ¢ nByms nepeMeHHbIMU. [IprmMeHeHne rpadguueckoro Merosa peleHus
CUCTEM HEpPaBEHCTB C JBYMs IEpeMEHHbIMU. PemieHne apoOHO-pallMOHATIBHBIX
ypaBHEHUH U HepaBeHCTB. llocTpoeHne rpauKoB ypaBHEHUH, B TOM YHUCIE C
HCIIOJIb30BaHUEM LU(POBBIX pecypcoB. [IpuBoauTh rpaduyeckyro HMHTEPIpPETALIHIO
pelleHns. ypaBHEHUS C JBYMS IIEPEMEHHBIMH M CHUCTEM YPABHEHHU C JBYMs
nepeMeHHbIMU. MccinenoBaHue CUCTEM HEIUMHEHWHBIX YPaBHEHUM C I[apamMeTPOM.
Pemienne HepaBeHCTB ¢ AByMs IEpEMEHHBIMM U UX cucTeM. MccienoBarenbckue
paboThI: pellIeHUe 3a/1ad ¢ mapamMeTpaMu — aareOpandeckuM METOI0M; rpaduyecKuM
MeTogoM. Pemenne tpeyronbsHuKoB POpMysibl TPUBEACHMS. PellleHre npakTHIeCKuX
3a/1a4 C UCMOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TeOpeMbI cuHYycoB. Popmyia ['epoHna.
Q@opmysia IUIOIIAAMA  BBIIYKIOIO  YETBIPEXYTrOJbHHUKA. COOTHOIIEHUS  MEXIY
TpUrOHOMETpUUeCKUMHU  (QyHkiusMu. Ilpocreiimme Qopmynbl npuBeneHUs U3
reOMeTpUUYECKUX cooOpaXkeHuil. Perienne 3a1a4 ¢ UCTOIb30BaHUEM TEOPEM KOCUHYCOB
U CHHYCOB, HAaxOXICHHE paJuyca OINHUCAHHOW OKPYXHOCTU. Anredpandeckue
BbIpaykeHUsI CTENEHb C pallMOHAIBHBIM ITOKa3aTesieM. OnpeerneHue KOpHs n-i CTENeHn
Y CTEIICHU C palMOHAIBHBIM ITOKa3aresieM. [Ipumenenne onepanyuu u3BIe4eHUS KOPHS
N-ii CTEeNeHH, UCIOJIb3Yys MPU HEOOXOJUMOCTH KaJbKyJIATOp. Bbluncienue 3HaueHUs
CTEIIEHH C palHOHAJIbHBIM IMOKa3areseM. OLeHKa 3HAYEHWW KOpHS N-i CTENEHH,
3HAYEHUE CTEINECHU C PAlMOHAIBHBIM MOKA3aTENEM LENbIMU YNCIAMH U JECATHYHBIMHU
apoosimu. CpaBHEHUE U YHOPSAIOUYMBAHUE PALMOHAIBHBIX U UPPALMOHATIBHBIX YHUCE,
3aIIMCaHHBIX C IOMOIIBIO KOPHS N-U CTENEHU, CTEINIEH! C PALIMOHAIIBHBIM IOKA3aTENEM.
BrinonHeHne ToX1eCTBEHHBIX MPe0Opa30oBaHUil BRIPAKEHUH, COAEPKAIUX KOPEHb N-i
CTENEeHM, CTENEHb C palMoHaJIbHBIM ToKa3aTeneM. 16 [logoOue TpeyrojabHUKOB
TeopemMbl O MPOU3BEAEHUU OTPE3KOB XOPI, TEOPEMBI O IPOU3BEICHUH OTPE3KOB
CEeKyILIUX, TeopeMa O KBaJpaTe KacaTejbHOW, Teopembl YeBbl u MeHenas.
UccnegoBanne, B TOM 4YHCIE C TOMONIbIO LHU(PPOBBIX PECYPCOB, H3YYAEMBIX
KoH(urypauuii. [IpuMeHeHrne JaHHBIX TEOPEM MPHU PEUICHUH M€OMETPUUECKUX 3a/ad.
3HAKOMCTBO C IMOHSATUEM F'OMOTETHH, C Er0 IPUMEHEHHUEM, B TOM YHCJIE B TPAKTUYECKHUX



cutyanusx. MccaenoBarenbckas padota (C UCHOJIb30BAHUEM MPOTPAMMHBIX CPEJICTB):
romoteTusi U ee cBoiictBa. Oyukiuu Ilonsarue «dynkuus». [IpuMeHeHue CBOWCTB
byHKUMNA: HyTH (YHKIHAUA, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA (DYHKIIMH, MPOMEXKYTKH
BO3pacTaHusi U yObIBaHUs (DYHKIIMM, YETHbIE U HEYETHbIC (DYHKIIMH, HauOoJiblliee U
HavMEHbIIIee 3HA4YeHUs (yHKIMM Tpu pemeHnn 3anad. [loctpoenune rpadukoB
byHKIIMN ¢ TOMoIIBI0 TTpeoOpa3zoBanuii Buaa: f(x) —f(x) + a; f(x) — f(x + a); f(x) —
kf(x), f(x) —f(| x |), f(x) — | f(x) |. Pacno3naBanue cTeneHHbIX PYHKITNI U IOCTPOCHUE
ACKHM30B TPadUKOB CTENEHHBIX (YHKIIUHA C HATypadbHBIMHU IOKAa3aTeIsIMU pa3HOU
yeTHOCTU. Vcnonb30BaHue CBOMCTB TpaUKOB CTETIEHHBIX (DYHKIIMI ¢ HATYpaJIbHBIMU
MoKa3aTeIsIMK [IPH pelleHnH 3agad. [loctpoenne rpadukos byskmmii y= Vx, y = Vx 3,
y =|x |. UccnenoBaTenbckas pabora: noBeeHue GyHKIHUH U €€ rpaduka B 3aBUCUMOCTH
oT nmapamerpa. Meroa koopauHat [lapamiensHOCTh U MEPIEHIUKYJIAPHOCTD MPSMbBIX
(aepes yrioBoit koaddunnent). HaxoxaeHue nepeceueHnii OKpy>KHOCTEN U MPSIMbBIX B
KoopauHaTax. @opmMysa pacCTOSHHS OT TOUKH 110 nipsiMoi. [inomaae napanienorpamMmma
B KOOpAMHATaX, IMOHATHE OO0 OpHEHTHPOBaHHOW IUIomanu. [IpuMeHeHue metona
KOOpAWHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a]lauax, UCCIICIOBAHUE
MPUJIOKEHUSI METOJAa KOOPAWHAT B BBIUMCIUTEILHOW MaTeMaThke U MHGPOpMAaTHKE.
HccnenoBarenbekas paboTa: pelieHre NpakKTUKO-OPUEHTUPOBAHHOW M€OMETPUYECKON
3aJla4d  METOJIOM KOOpJMHAT. YHCIIOBBIE TOCIENOBATEIBHOCTH W IMPOTrPECCUU
Onpenenenue BUAOB MOCIENOBATEIBHOCTEH: OrpaHUYEHHAs IOCIEA0BATEIbHOCTD,
MOHOTOHHO BoO3pacTaromasi (yObIBaromiasi) TmocCienoBaTeIbHOCTh. IIpencraBnenue
OCCKOHEYHBIX TMEPUOAMYECKUX JpoOell B BHUJIE OOBIKHOBEHHBIX. 3HAKOMCTBO C
MOHSATUEM CXOJIMMOCTH TOCJIEIOBATEIBHOCTH, HAaXO0XJIECHHE CYMMbI OECKOHEYHO
yOBIBAIOIIIEH Te€OMETpUUECKON mporpeccuu. [IpuMeHeHne MeTojga MaTeMaTHU4eCcKOM
uHaykuuu. HWcecnepoBarenbckass pa®oTa: MOBEIEHUE IMOCIIEN0BATEIbHOCTEN — OT
TUIIOTE3bl JI0 J0Ka3aTeabCTBa. JIBMKEHHS IUIOCKOCTH [leHTpanbHas CUMMETpUS.
entpanpHo-cummeTpuuHbie (urypbl. I[loBopor. OceBast cummetpus. DUrypsi,
CHUMMETPHUYHBIE OTHOCUTEIIBHO HEKOTOpoM ocu. [lapamnensHbii nepenoc. IlonsTue
JIBWDKEHUS U ero cBoicTBa. PaBenctBo (uryp. IlposBienus cuMMmeTpun B MPUPOJIE,
KUBOIIMCH, CKYJIBIType, apxurektype. Kommosumuu ABWXKEHHM (mpocTeuiine
npuMmepsl). [IpuMeHeHue B pelIeHuM reoMeTpuueckux 3anad. McciemoBarenbckast
pabota (C UCTIOJIb30BaHUEM TPOTPAMMHBIX CPEJICTB): KOMITO3HIIHS IBYKCHHM.

IIJTAHAPYEMBIE PE3VYJIBTATHI OCBOEHUA YYEBHOI'O KYPCA «IIpaktukym
110 MATEMaTUKE

Peanuzamms mporpammbl kypca «lIpakTukym mo MareMaTuke» HampaBjieHa Ha
obOecrieueHre JOCTIKEHUS OOYYaIOMMMUCS JIMYHOCTHBIX, METANpPEAMETHBIX U
MIPEAMETHBIX 00pa30BaTEIBHBIX PE3YJIHTATOB.



JIMHHOCTHBIE PE3VYJIBTATBI

B YacTH: — NATPUOTHYECKOTO BOCIMTAHUS: MPOSBICHUE HHTEpPECa K MPOILIOMY U
HACTOSIIIIEMY POCCHMCKON MaTeMaTUKH; IIEHHOCTHOE OTHOIIEHWE K JIOCTHUKEHUSIM
POCCHICKHUX MAaTEMaTUKOB M POCCUMUCKONW MAaTEeMaTHUYE€CKOM IIKOJIbI, K MCIIOJIb30BAHUIO
ATUX JOCTWKEHWW B JPYrUX HAyKaX W TMPUKIATHBIX cepax; — TPaKTAHCKOTO H
JTyXOBHO-HPABCTBEHHOTO BOCIUTAHHS: TOTOBHOCTh K BBINOJHEHHIO 00si3aHHOCTEH
rpaXJIaHWHA U peaju3allid €ro IMpas; MPEACTABICHUE O MAaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3NHYHBIX CTPYKTYp, SBIICHHUH, TMPOIEAYp TPakIaHCKOTO
obmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTh K OOCYXJCHHUIO ITHUYECKHUX
po0ieM, CBSI3aHHBIX C MMPAKTUYECKUM MMPUMEHEHUEM JOCTHKEHUN HAyKH; OCO3HAHUE
BXXHOCTH MOPAJIbHO-ITUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YYEHOr0; — TPYAOBOIO
BOCIIUTAHMSA: YCTAaHOBKAa Ha AaKTHBHOE ydYacTHE B PEIICHUH MPAKTUYECKUX 3a7ad
MaTEMaTHYeCKOH  HAIMpPaBICHHOCTH, OCO3HAHHWE BAXXHOCTH  MaTEMaTHYECKOTO
o0pa3oBaHMsI Ha MPOTSHKEHHMM BCEW JKUM3HM U YCIEIHONM MNpoQecCHOHATBHON
AESTENIbHOCTH M Pa3BUTHE HEOOXOIMMBIX YMEHHUI; OCO3HAHHBIN BHIOOP U MOCTPOCHHE
UHIVUBUYyaIbHON TPAaeKTOPUU OOpa30BaHUS U KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX
MHTEPECOB U OOLIECTBEHHBIX HOTPEOHOCTEH; — 3CTETUYECKOrO BOCIUTAHUS:
CHOCOOHOCTh K 3MOIIMOHAJIBHOMY U 3CTETHUYECKOMY BOCIPHUATHIO MaTEeMaTHYECKUX
O0OBEKTOB, 3aJlau, pEIICHUH, pacCyXIeHUW, YyMEHHE BHUIETh MaTeMaTUYECKUE
3aKOHOMEPHOCTH B HCKYCCTBE; — IIEHHOCTH HAYYHOTO IIO3HAHUS: OpPUEHTAIUs B
AESTEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX MPEICTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHS YEJIOBEKa, NPUPOABI M OOIIECTBa; MOHHUMAaHUE
MaTEMaTUYECKON HAyKU KakK Cepbl YEIOBEUECKON IEATeTbHOCTH, TAOB €€ Pa3BUTHUS
U 3HAYMMOCTU IS PAa3BUTHS IMBUJIM3AIMM, OBJIAJCHHUE S3BIKOM MATEMAaTUKH U
MaTEMaTUYECKON KYyJIbTYpPOl KaK CPEICTBOM TO3HAHUS MUPA; OBIAJCHHE HaBBIKAMU
UCCJIEIOBATENILCKON JIEATEIbHOCTH; — (PU3MYECKOr0 BOCIHUTAHMS, (HOPMUPOBAHUS
KyJbTYpbl 370POBbSl U HIMOLMOHAIBHOTO OJaromoiay4usi: TOTOBHOCTh MPUMEHSTH
MaTeMaTHYeCKHe 3HAHMs B MHTEpPECcax CBOETO 3J0POBbs, BEACHHs 30OPOBOTO 0Opasa
KU3HU (3I0pPOBOE MUTAHUE, COATTAHCUPOBAHHBIN PEXKUM 3aHATHH U OTIbIXA, pETyIApHas
¢dusndeckas akTUBHOCTH), CHOPMUPOBAHHOCTH HaBbIKa peieKkcuu, MpU3HAHUE CBOETO
mpaBa Ha OMMOKY W TaKOro >K€ TpaBa JAPYroro 4YeloBeKa; — 3KOJOTUYECKOTO
BOCIIUTAHUS: OPHEHTAIMsSI HAa TMPUMEHEHHE MAaTeMaTHYECKUX 3HAHUW IS peIieHUs
3alady B 00JACTH COXPAHHOCTH OKPYXAIOMIEH Cpelbl; TIAHUPOBAHWE TIOCTYIKOB U
OIICHKa WX BO3MOXHBIX TIOCIHEACTBUMA IJIsI OKPYXAIOMIeH Cpepl; OCO3HAHHE
r7100aTFHOTO XapaKTepa YKOJOTHISCKUX MPOOIeM U MyTel UX perieHus; — aganTaiun
K W3MEHSIOMMMCS YCIOBUSM COLMAIBHOW W TPUPOJHOW Cpelbl: TOTOBHOCTh K
JNEUCTBUSAM B  YCIOBUSAX  HEOMPENEICHHOCTH, TOBBIINICHUIO YPOBHS  CBOCHU
KOMIIETEHTHOCTH 4epe3 MPAKTHUECKYIO JESATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y



APYTUX JI0oJIeH, MpuoOpeTaTh B COBMECTHOM J1€ATEIbHOCTH HOBbIC 3HAHUS, HABBIKA U
KOMIETEHIIMH W3 ONbITa JPYrHX; HEOOXOAMMOCTh (POPMHpPOBATH HOBBIE 3HAHUS,
(opMyIupOBaTh UIEH, MOHATHS, TUIOTE3bl 00 OOBEKTaX U SBJIEHUSX, B TOM UHUCIE
paHee HE M3BECTHBIX, OCO3HaBaThb Je(DUUUTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE; CIIOCOOHOCTh OCO3HABAThH CTPECCOBYIO
CUTYaIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOIMUNA KOHTPMED,
KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUS U JAeUCTBUA, (OPMYIUPOBATh U OLCHUBAThH
PUCKM H TIOCIEACTBHUS, (POPMHpPOBATH OMNBIT; — BOCIHUTAHUS HMH(POPMAIIMOHHON
KYJIBTYpbl: TPOSIBICEHWE HMHTEpPEca K HCIOJIb30BAHUIO LU(PPOBBIX TEXHOJOTUH IS
ONTHMU3ALIMKA TPOLIECCOB IIOMCKA, AaHalIW3a, OO0pabOTKH, CO3/JaHus, Ieperadyu
MaTeMaTH4ecKoil MHGpOpMalMuu U BU3yaJIU3alUd MaTeMaTHYECKUX OOOOIIEHUH WU
pE3yNbTaTOB aHAJIN3a; TOTOBHOCTh K MCIOJIb30BAaHUIO IIU(MPOBBIX UHCTPYMEHTOB IS
BBIIIOJIHEHHSI Y4EOHON JAESATENbHOCTH MPU H3YYEHUU MATEMAaTHKH; CIIOCOOHOCTh
NPUMEHATh UU(POBbIE HMHCTPYMEHTHI B  YCIOBHMSX pealu3aldd Mep IO
MPEAYNPEKICHUID  BO3MOXKHBIX  HETATUBHBIX  MOCIEACTBUM  AKTUBHOTO W
CUCTEMATUYECKOTO MPUMEHEHUS HU(PPOBBIX TEXHOJIOTUN B YUEOHBIX LIEIAX.

METAIIPEMETHBIE PE3VJIBTATDBI

[To3HaBaTenbHBIEC YHUBEpPCATbHBIC yaeOHbIe nericTBUs ba3oBbie mornyeckue AeHCTBUS:
— BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIEC MPU3HAKU MATEMAaTUYECKUX OOBEKTOB,
MOHSATUM, OTHOIIEHUN MEXIY MOHATUSIMH, (HOPMYIUPOBATH OMPENEICHUS MOHATUM,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIMU, OCHOBAHUS JJi1 0000IEeHus
Y CpaBHEHUS, KPUTEPHUH MPOBOJAMMOIO aHAIU3a; — BOCIIPUHUMATh, (OPMYIUPOBATH U
npeoOpazoBbIBaTh CYXKIACHUS: YTBEpAUTENbHbIE M OTpPULATENbHbIC, EIUHUYHBIE,
YacTHbIe M OOUIME, YCIOBHbIE, — BBIABIATh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH,
B3aMMOCBSI3M M NMPOTUBOpEUUsi B (haKTax, NaHHBIX, HAOTIOACHUSIX U YTBEPIKICHUSX,
npeajaraTb KpUTEPUH JUISL BBISBJICHUS 3aKOHOMEPHOCTEN M ITPOTHBOPEYMi; — JENIaTh
BBIBO/IbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOUEHUW, YMO3aKJIIOUEHUM 10 aHajoruu; — pa30upaTh JOKa3aTelbCTBa
MaTEMaTUYECKUX  YTBEPXKIEHUHM (IpsiMble M OT NOPOTUBHOIO), MPOBOJIUTH
CaMOCTOSITENIbHO ~ JIOKa3aTeNbCTBA ~ MaTeMaTHMYeCKux  (PakToB,  BBICTpauBaTh
apryMEHTalWIo0, NPHUBOJWTH NPUMEPBl M KOHTPOPHUMEPBI, MPUMEHATH METOJ
MaTeMaTHYeCKON MHIYKIIMH, 00OCHOBBIBaTh COOCTBEHHBIE PACCYKICHUS; — BHIOMPATH
croco® permieHusi yuyeOHOW 3ajgaud (CpaBHHUBATh HECKOJBKO BapUAHTOB pEILICHUS,
BbIOMpaTh HamOoJiee MOAXOIAIIMH C YYETOM CaMOCTOSTENbHO  BBIJIEIECHHBIX
kputepueB). ba3zoBble HccieqoBaTeNbCKUE JIEUCTBHS: — MCIOIb30BATh BOIMPOCHI Kak
UCCJIeI0BATEILCKUI MHCTPYMEHT MO3HAHUS, (HOPMYIUPOBATH BOMPOCHI, PUKCUPYIOITUE
POTUBOpEYHE, MPOOJIEMY, CAMOCTOSITEIbHO YCTaHABIMBATH HCKOMOE U JaHHOE,
(GopMupOBaTH TUMOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE; — MPOBOIUTH IO



CaMOCTOSITEJIBHO ~ COCTaBJIEHHOMY IUIaHY  3KCIEPHUMEHT, MCCIEIOBAaHHE IO
YCTaHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXJy CO00H; — CaMOCTOATENbHO (QOPMYIUPOBAaTH OOOOIIEHUS U BBIBOABI 11O
pe3ysibTaTaM IPOBEJECHHOIO HAOIIOACHUS, UCCIIEI0BAaHUS, SKCIIEPUMEHTA, OLIEHUBATh
JOCTOBEPHOCTH MOJYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 000OIICHU; — MPOTHO3UPOBATH
BO3MO’KHOE Pa3BUTHE MPOLIECCA, & TAKKE BBIABUTATh MPEANOJI0KEHHUSI O €r0 pa3BUTUN
B HOBBIX ycnoBHUsX. Pabora ¢ wuHpopMmaiueil: — BBIABIATH HEIOCTATOYHOCTh U
M30BITOYHOCTh HH(OPMALIUY, JAHHBIX, HEOOXOAUMBIX JUIS pEIICHUS 3aJay; —
BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIHIO
pa3iauyYHBIX BUJOB U (opM MpeacTaBieHUs; — BBIOUpATh (HOpPMY NPEACTaBICHUSA
UHpOpMaMU U WLIIOCTPUPOBATh pEIIaeMble 3a/ladl CXEeMaMHM, AUarpaMMaMy, UHON
rpa@ukoil W UX KOMOMHAIMSMU; — OLEHUBATH HAJEKHOCTh HH(GOPMAIMU IO
KpUTEpUSIM,  MPEJIOKEHHBIM  WJIM  CPOPMYJIMPOBAHHBIM  CAMOCTOSITEIBHO.
KoMMyHUKaTHUBHBIE yHUBEpCalbHbIE Yy4€OHbIE JEHCTBUA: — BOCHPUHHMATh U
(opMyIHpOBATH CYX JAEHUS B COOTBETCTBUU C YCIOBHSIMHU U LEISIMHU OOILIEHUSA, SCHO,
TOYHO, IPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHMS B YCTHBIX U NHCBMEHHBIX TEKCTaX,
JaBaTh IIOSCHEHHs IO XOJAYy PEIICHMs 3aJa4yd, KOMMEHTHUPOBAaTh IOJYYCHHBIN
pe3yJbTaT; — B X0/1€ O0CYKIECHHS 33JaBaTh BOIIPOCHI 10 CYIIECTBY 00CYKAaEMOMN TEMBI,
poOJIeMBbI, peliaeMoil 3aJjauM, BbICKa3bIBaTh WJIEH, HALIEJICHHBIE HA MOUCK PEIICHUS,
COMOCTAaBIIATh CBOU CYXKIEHHUS C CYXACHHSIMU JAPYTHX YYAaCTHUKOB JIHAJIOTa,
0oOHapyKHUBaTh PA3JIMYHUE U CXOACTBO MO3UIIMI, B KOPPEKTHOU popMe (popMyInpoBaTh
pa3HOIIacHs, CBOM BO3PAXKEHUS; — MPEACTAaBIATh PEe3yibTaThl PELICHUS 3a]ayH,
HKCIIEPUMEHTAa, MCCIEAOBAaHUSA, MPOEKTa, CaMOCTOSATENbHO BBIOMpPATh (opmMar
BBICTYIUICHHUS C YYETOM 3a/1ay MPe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUM; — IOHUMATh
Y UCII0JIb30BATh IPEUMYILIECTBA KOMaHAHON U UHAUBHUIYaIbHON pabOThl IPU peIIeHUU
y4eOHBIX MaTeMaTHUYeCKUX 3ajad, MPUHUMATh LE€Jb COBMECTHOH JAEATEIbHOCTH,
MJIaHUPOBATh OPraHU3alMI0 COBMECTHOM palOOThl, pacHpelnensiTh BHUIbI padoT,
JIOTOBApUBATLCS, OOCYXKAaTh MPOIECC MU pe3yabTaT padoThl, 0000IIaTh MHEHUS
HECKOJIBKHX JIFOJIEH; — y4acTBOBATh B IPYNIOBbHIX (hopMax paboThl (00CykaeHMs, 0OMEH
MHEHUH, «MO3TOBbI€ IITYPMbD» W HHBIC); BBINOJHATH CBOIO 4YacThb pabOThl U
KOOPJIMHHUPOBATh CBOM JAECHCTBUS C APYTMMU YJIE€HAMU KOMaH/bI, OLIEHUBATh KA4€CTBO
pe3yibTaTa M KadecTBO CBOETO BKJIaJa B OOIMIMKA pe3yiabTaT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJIEHUCTBUS. PerynsTuBHbIE YHUBEpCAIbHbIC
yueOHble neictBus CamMoopraHuzanusi: — BBISBIATH NPOOJEMBbI JJiS PEIICHUS B
KU3HEHHBIX M Y4YEOHBIX CHUTyalusiX, OPUEHTUPOBATHCS B Pa3IUYHBIX MOJAXO0JaX
OPUHATUS pElIeHU (MHAMBUAYalIbHOE, TPYIIOBOE); — CAMOCTOSITENBHO COCTaBIIATH
IJIaH, aJIrOPUTM pElIeHUsl 3a7aud (WM ero 4acTh), BBIOMpPATh CIIOCOO PEIICHUS C
Y4E€TOM HMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U
KOPPEKTUPOBATh BAPHAHTHI PEIICHUN C y4eTOM HOBOM nH(popMaruu. CaMOKOHTPOJIb: —



BJaJIeTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLecca U pe3ysIbTaTa PelIeHus
MaTeMaTUYEeCKOH 3a/Jayu, CaMOMOTHBALIMU U peIeKCUH; — NPEABUIETh TPYJHOCTH,
KOTOpPbIE MOIYT BO3HHMKHYTH IIPH pELICHUU 3a7a4d, BHOCUTb KOPPEKTHUBBI B
JESTEIbBHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, HaWJEHHBIX OIIMOOK, BBISIBICHHBIX
TPYAHOCTEN; — OLIEHMBATh COOTBETCTBUE pE3YyJIbTAaTa ACATEIBHOCTH MOCTABIECHHOMN
eI U YCIOBUSAM, OOBSICHATH NPUYHMHBI JOCTHKEHHUS WM HEIOCTHXKEHHS IIEJIH,
HAaXOAUTh OIIMOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OIBITY. OMOIMOHATbHBIN
MHTEJJIEKT: — BBIPAXKaTh SMOIMH MPU U3YUCHUH MAaTEeMaTHYECKUX OOBEKTOB U (PaKTOB,
JABaTh SMOLIMOHAIIBHYIO OLIEHKY PELICHHU 3aJa4H.

[TPEAMETHBIE PE3VJIbTATDBI

IIpeanMeTHbIe pe3yJbTaThl OCBOCHHSI NMPOrpPamMMbl Y4eOHOr0 Kypca K KOHIY
o0y4eHus B 7 Kiacce:

Hcnonb30BaTh NOHATUS MHOXKECTBA HATypaJIbHBIX YHCEN, MHOXKECTBA LEJIBIX YKCE,
MHO’KECTBA PALMOHAJIbHBIX YKCEJ IPU PELICHUU 3a/1a4, IPOBEACHUU PACCYKIACHUN U
nokazarenbeTB. [loHUMaTh U OOBSCHATH CMBICH MO3UIIMOHHOW 3aITMCH HATYPAJIbHOTO
yucia. BBIMONHATH, coueTas YCTHbIE U THUCHBMEHHBIE MPHUEMBI, apUPMETUUYECKUE
JNEUCTBUSL C PAallMOHAJIBHBIMM YHMCJIAMH, MCIIOJIb30BATh CBOMCTBA YMCEN W IpPABUIIA
JNEUCTBUM, TPUEMBbI PAITUOHAIIBHBIX BRIYMCIECHUN. BBIMOIHATE IEUCTBUS CO CTENEHIMU
C HaTypalbHBIMU TIOKa3zaTelasiMu. HaxoauTe 3HAYEHHUS YHUCIOBBIX BBIPAXKCHUH,
CoAEpkKallMX palMOHAJIbHBIC YHCIA W CTEIEHUW C HaTypaJdbHbIM IOKA3aTENEM,
IPUMEHSITh Pa3HOOOpa3HbIE CIIOCOOBI U PUEMBI BBIYUCIICHHS, COCTABJISATh U OIICHUBATh
YHUCJIOBBIE BRIPAXKEHUS MPU PEIICHUM TPAKTUYECKUX 3a7a4 U 3a7a4 U3 APYTUX YUYeOHBIX
npeamMeToB. OKpyIJisiTh 4YUClIa C 3aJaHHOW TOYHOCTBIO, a TAaKXE€ IO CMBICIY
MPAKTUYECKON CUTYallMH, BBINOIHATH MPUKUJIKY W OLIEHKY pE3yJbTara BbIYMCIICHUM,
OLICHKY 3HAYEHHUN YMCIIOBBIX BBIPAKCHUMN, B TOM YHCJIE NIPU PEUICHUU MPAKTUYECKUX
3aja4. Pemare TEKCTOBBIE 3alaud  apu(PMETHUUYECKUM CIOCOOOM, HCIOJIb30BATh
TaOJIUIbI, CXEMBbI, YEPTEKU, IPYTHE CPEACTBA MPEICTABICHUS JaHHBIX MPU PEIICHUU
3aia4. Jloka3pIBaTh U MPUMEHSTH [IPU PEIICHUU 3a/1a4 IPU3HAKH IEIMMOCTH Ha 2, 4, 8,
5, 3,6, 9, 10, 11, npuzHaku I€IUMOCTH CYMMbl M TPOU3BEACHUS LEJbIX YHCEIL.
PacknanpiBath Ha MHOXUTEIM HartypalibHble uncia. CBOOOJHO OmMEpPUpPOBATH
MOHATUSIMHU: YETHOE YHWCJIO, HEUETHOE YMCII0, B3aUMHO MpOCThie uncia. HaxoauTs
HaUOOJBIINI OOIIMI AETUTENh U HAMMEHbIIIee 00I1ee KpaTHOE YUCE U UCTO0JIb30BaTh
WX TIpU PELICHUW 3a7ay, NPUMEHATh alroput™ EBknmaa. OnepupoBaTh MOHATHEM
OCTaTKa IO MOIYJ0, IPUMEHATH CBOMCTBA CPAaBHEHUM IO MOAYJ. Mcromab3oBarh
anre0pandecKyro TEPMHUHOJIOTHUIO U CUMBOJIUKY, TIPUMEHSTh €€ B TIPOIIECCe OCBOCHUS
yaeOHOro MaTepuaia. Mcmoib30BaTh MOHSATHE TOXKACCTBA, BHITIOIHSITH TOXKICCTBEHHBIC
mpeoOpa3oBaHUs BBIPAKEHUM, JIOKAa3bIBaTh TOXKIECTBA. BBITIONHATH ACHCTBUS
(cnoxkeHue, BBIYMTAaHUE, YMHOXKEHHE) C OJJHOUJICHAMH U C MHOTOUYJIEHAMHU, IPUMEHSATh



(opMyIIbI COKpAIIEHHOTO YMHOKEHUS (KBapaT U KyO CyMMBI, KBaipaT ¥ KyO pa3HOCTH,
Pa3HOCTh KBAJAPAaTOB, CYMMa M Pa3HOCTh KyOOB), B TOM YHCIE JIS YIOPOIIEHUs
BblunciaeHud. COCTaBisATh U pellaTh JUHEWHOE YPABHEHHE WIM CUCTEMY JIMHEHHBIX
YPAaBHEHHI MO YCIOBUIO 33/1a4d, MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/la4yu TOJy4eHHbIM pe3ynabrar. CTpouTh rpauku JUHEHHBIX (QyHKIHI. CTpouTh
rpaduk GpyHKIUA y = [X|. OMHUCHIBaTh C MOMOIIBIO (GYHKIIUNA U3BECTHBIC 3aBHCHMOCTHU
MEK]ly BEJIIMYMHAMH: CKOPOCTb, BPEMsl, PACCTOSIHUE, LIEHA, KOJIUYECTBO, CTOMMOCTD,
MIPOU3BOJUTEIILHOCTD, BpeMs, 00beM paboTel. HaxonuTe 3HaueHue (yHKUIMU 10
3HaueHuIo ee aprymenTa. [lonumars rpaduueckuii cnocod MpeacTaBiIeHUs U aHAIKU3a
uH(pOopMaIK, U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALIUIO U3 TPadUKOB PEaTbHBIX
POLIECCOB U 3aBUCUMOCTEH. Vconp30BaTh CBOMCTBA (DYHKIIMIA /T aHaIu3a TpaduKoB
peanbHBIX 3aBUCUMOCTEN (HYJIH (QYHKUIHH, MPOMEKXYTKH 3HAKONOCTOSHCTBA (DYHKIIMH,
MPOMEKYTKH BO3pACTaHMsI M YObIBaHUS (YHKIMH, HauOOJbllIee W HaWMEHbIIIEEe
3HaueHus1 ¢yHkuu). Hcnonb3oBaTh rpadukud JJisi UCCIAEIOBAHUS MPOIECCOB U
3aBUCUMOCTEH, MpU PEHIeHUH 3a7ad U3 APYruX y4eOHbIX MHPEIMETOB M PealbHOU
KU3HU. JlenaTh MPUKUAKY U OLEHKY JIMHEHMHBIX W YIJIOBBIX BEJIMYMH NPEIAMETOB B
peaJIbHOM  KHU3HU, pPa3MEpoOB MPUPOAHBIX OOBEKTOB. Brnaaerb mnoHsATHEM
«reomerpuueckoe Mecto Touek» (I'MT). OnpenensaTe OMCCEKTpUCY yTIia U CepEeIUHHBIN
nepneHauKyisip kK orpe3ky kak ['MT. Ilome3oBateecss mnonsituem I[I'MT 1pum
JIOKa3aTEIbCTBE T€OMETPUUYECKUX YTBEPKICHUM M NPU pPEUICHUM 3anad. Bianers
MOHATHEM  KAacaTeJbHOW K  OKPYKHOCTH,  IIOJIB30BATbCA  TEOPEMOU O
MEPIICHIUKYJISIPHOCTH KAacaTeJIbHOM WM pajJnyca, MPOBEICHHOIO K TOYKE KaCaHMs.
JIoKa3bIBaTh paBEHCTBO OTPE3KOB KacaTEJIbHBIX K OKPY>KHOCTH, IPOBEAEHHBIX U3 OJHON
TOYKH, U IPUMEHSTH 3TO B PEIICHUN T€OMETPUUYECKUX 3a/1a4. JOKa3bIBaTh U IPUMEHSATh
IPOCTENIINE TEOMETPUUYECKUE HEPABEHCTBA, IOHUMATh UX NMPAKTHYECKUI CMBICII.
IIpeaMeTHbIe pe3yJbTaThl OCBOCHHSI NMPOrpaMMbl Y4eOHOI0 Kypca K KOHIY
o0yyenus B 8 kiacce:

[loHumMaTh ¥ UCHOJIB30BaTh MPEACTABICHUS O PACHIMPEHUU YUCIOBBIX MHOYKECTB.
CBoOOAHO omepupoBaTh MOHATUSAMHU: KBAJpPATHBIM KOpPEHb, apuPMeTHUYECKU
KBaJ[paTHbIII KOPEHb, MPPALHOHAIBHOE YHWCIO, HAXOJWTh, OIECHUBATh KBaJpaTHHIC
KOPHH, HCIIOJIBb3Ys NMPU HEOOXOJUMOCTU KaJIbKYJSTOP, BBINOJHATH MpeoOpa3oBaHUs
BBIPQOKCHUM, COJAEpXKAIIMX KBAAPATHbIE KOPHU, HCIOJb3ysl CBOWCTBA KOpPHEM.
Hcrnonbs30BaTh HaYaJIbHBIE MIPEICTABICHHUS O MHOKECTBE JIEHCTBUTENBHBIX YHACEN IS
CpaBHEHUSI, OKPYTJICHHS Y BBIYUCIICHUH, N300paxkaTh IEUCTBUTENIbHBIC YK CIIa TOUKAMU
Ha KOOPJAMHATHOU MPSIMOM.

Hcnonb3oBath 3anucy OOJBIIMX U MAJIBIX YUCET C MOMOUIBIO JECATUYHBIX Ipo0el u
creneHel yncia 10, 3anuchiBaTh U OKPYIJIATh YUCIOBBIE 3HAYEHHSI PEAJIbHBIX BEJIMYNH
C HUCIIOJIb30BAaHUEM Pa3HbIX CUCTEM H3MepeHHid. CBOOOJHO ONEpUpOBaTh MOHITHEM
OCTaTKa Mo MOJYJII0, IPUMEHSATh CBOKMCTBA CPAaBHEHMI IO MOYJIIO, HAXOAUTh OCTATKU



CyMMBI U TIPOW3BEICHUS IO JAHHOMY MOAYII0. HaxomuTe AOMyCTUMBIC 3HAYCHUS
NEPEMEHHBIX B APOOHO-pPAIIMOHAIIBHBIX BhIpaKeHUAX. [I[puMEHsATh OCHOBHOE CBOMCTBO
palMoHaNbHON JApoOU. BBIMONHATE MpuBelieHUEe anredpandeckux Apodeit Kk obiiemy
3HAMEHATEII0, CII0KEHUE, YMHOXKEHUE, JeJIeHHe anreOpandyeckux apoodeil. BeimoaHsaTh
TOXJIECTBEHHBIC  NMPeoOpa3oBaHMsI  pallMOHAIBHBIX  BBIpaKCHHWHA.  [IpuMeHATH
npeoOpa3oBaHusl BBIPAKEHUN I pEIICHHs pa3IUYHbIX 3a/ad M3 MaTeMaTHKH,
CMEXHBIX MPEAMETOB, U3 PEATHHON MPAKTUKHU. [[pUMEHSATH MOHATHE CTETICHHU C IEITBIM
MOKa3aTeJeM, BBIMOJIHATh MPEoOpa30BaHUs BBIPAKEHUH, COJEPKAIINX CTENEHH C
HeJbIM TToKa3zareneM. HaxouTh 1omycTUMbIe 3HAUEHHS IEPEMEHHBIX B BBIPOKECHUSIX,
colepxkalmx apudmeTHueckue KBaJpaTHbIE KOPHU. BBIMOMHATH mpeoOpa3oBaHUs
UpPpALMOHATBHBIX BBIPAKEHHUM, HCIONB3Yysl CBOWCTBa KOpHEH. Pemars apoOHO-
palnoHa bHbIC ypaBHEeHUs. PemaTh TMHEMHbIE ypaBHEHUS C TapaMeTpaMu, HECITOKHbBIE
CUCTEMBI JINHEMHBIX YPaBHEHUH € TapaMeTpaMu. [ [poBoInTh nccneoBanns ypaBHEHAN
U CHCTEM ypaBHCHHM, B TOM YHCJIE C MPUMCHEHHEM TpauuecKuX MpeIcTaBICHUN
(ycTaHaBnIMBaTh, UMEET JIM YpaBHEHUE WM CHCTEMa YPaBHEHUHN PEIICHUs, €CITH UMEET,
TO CKOJIbKO, M mpouee). IlepexoauTs oT cioBecHON (HOPMYIMpPOBKU 3alaydl K €€
anreOpanvyeckol MOJIETM C TOMOIIBIO COCTaBJICHUS YPaBHEHUS WU CHUCTEMBbI
ypaBHEHUH, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJlaud TOJyYECHHbBIN
pe3ynbraT. [IpuMeHSTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHMSI, OLICHKH,
pelIaTh JWHEWHBIE HEPABEHCTBA C OJIHOW MNEPEMEHHOM W HMX CHUCTEMbI, [1aBaTh
rpaduyecKyr0  WIUTIOCTPAIIMI0 MHOXKECTBA pEHICHWH HEPaBEHCTBA, CHCTEMBI
HepaBeHCTB. [loHMMAaTh 1 UCTIONIB30BaTh (PYHKITHOHAIBHBIC TIOHSTHS | S3bIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYCHHMS), OMNpEAeNiATh 3HAaueHHWE QYHKIUMU 10 3HAYEHUIO
aprymMeHTa, OmnpenensTh cBoicTBa (yHkmuu 1mo ee rpaduky. Crtpoutb rpaduxu
GyHKIIUNA, OMUCHIBATH CBOMCTBA 4MCIOBOM (yHKIMHM 1o ee rpaduky. PacrnosnaBaTh
OCHOBHBIE€ BHJIbI YETHIPEXYTOJIHLHUKOB, UX JJIEMEHTHI, TOJIb30BAThCSI UX CBOMCTBAMU
OpH  pEUICHHWH TEeOMETPUYEeCKHMX 3adad. Pa3nmuuaTh TpHU3HAKM U CBOWCTBA
napasuieJiorpaMma, poMOa 1 MpsIMOYTOJIBHHKA, TIOKA3bIBATh UX U YBEPEHHO MPUMEHSITH
IpU PEIICHUH TEeOMETPUYECKHX 3amad. Pacmo3HaBaTh MEHTPAIBHO-CUMMETPUYHBIE
GuUrypsl U HCIOJIB30BaTh UX CBOMCTBA TMPH PEIICHWU 3a/ad. BrajaeTh MOHATHIMHU
Mo00usl TPEYrobHUKOB, Kod(duimenta mogo0us, COOTBETCTBEHHBIX JJIEMEHTOB
MOJO0OHBIX TPEYTroJbLHUKOB. VIMeTh mpe/cTaBiieHne O MpeoOpa3oBaHUM MOAOOUS U O
nmono0HeIX (¢urypax. [lonmp3oBaTbesi TMpu3HAKaMHU MOAOOUS TPEYTOJBHUKOB TpHU
pEIICHMM TEOMETPUYCCKUX 3amad. Jloka3piBaTh ©W  NPHUMEHSATh  OTHOIICHHUS
IPOITOPIIMOHAIEHOCTH B TPSMOYTOJBHBIX TpEyroiabHUKax. [IpuMeHsTh momgobOue B
NPaKTHYECKUX 3ajadaxX. BBIBOAWTH M WCMOIB30BaTh MNpocTeimue (Gopmymsl Is
IJIOMIA TPEYrOJIbHHUKA, TMapajuiejorpaMma, pomOa | Tpamenu. BeYHUCIATH
(pa3nmuuHBIMU CTIOCOOAMM ) TUIOIIAIh TPEYTOIBHUKA U TUIOIIA I MHOTOYTOJIBHBIX (DUTYP
(monB3ysich, TAE HEOOXOIUMO, KalbKyJIsTOPOM). 3HATh OTHOIICHHE IUIOIIAJCH



no00HBIX (GUTYP U TPUMEHSTh IPU pelieHUH 3a1a4. [I[pUMeHSITh MoTydeHHbIE YMEHHUS
B IPAKTUYECKUX 3aAadax. [I[pUMEHATH MONydYeHHBbIE 3HAHUS HA IIPAKTUKE — CTPOUTH
MaTEeMaTUYECKAE MOJEIIH JUIS 3a]1a4 PEajIbHOU KU3HU U IPOBOAUTH COOTBETCTBYIOLINE
BBIUMCJIEHUST C MPUMEHEHHEM Nox00Hus U TPUTOHOMETpUu (TOJB3YysCh, TAE
HE00XO0AMMO, KaNbKyJIATOPOM). 28 IIpeaMeTHBbIE pe3y/ibTaThl 0CBOCHUSI IPOTPAMMBI
y4eOHOro Kypca K KOHIy 00y4yeHus B 9 Kiacce:

CB0OOOIHO OnEepUpOBaTh MOHIATHIMU: KOPEHb N-i CTENIEHH, CTENEHb C PAlMOHAIBHBIM
MOKa3aTesIeM, HaXOIUTh KOPEHb N-i1 CTENEHH, CTENIEHb C PAllMOHAIBHBIM [TOKa3aTeNIEM,
UCIOJb3ysl TPU HEOOXOAMMOCTH KaJbKYJSITOpP, HNPUMEHATHh CBOMCTBAa KOpPHS n-H
CTEIIEHU, CTETICHU C pallMOHAIBHBIM IT0OKa3aTeneM. cnoap30BaTh MOHATHE MHOKECTBA
JNEUCTBUTEIBHBIX YHMCEJ NPH PEIICHUM 3a/]ad, MPOBEICHUU PpACCYXKACHUN U
nokazarenbcTB. CpaBHUBATh M YHNOPSAOYMBATH JEHCTBUTEIBHBIE YHUCIA, OKPYTIATH
JEHUCTBUTEIbHBIE YWCIA, BBINOJHATh MNPUKUAKY pEe3yJbTaTa BBIYUCICHHM, OLEHKY
YUCJIOBBIX BbIpakeHHl. CBOOOHO ONMEpPUpPOBATH MOHATHEM KBAJPATHOIO TPEXUIICHA,
HaxOJIUTh KOPHU KBaJpaTHOro TpexuseHa. PackiaabiBaTh KBAJApATHBIA TPEXWIEH Ha
JIMHEHHbIE MHOXXWTENU. PelaTts HECIOKHbIE KBaJIpaTHBIE YPABHEHMS C I1apaMETPOM.
PemaTe HecOXHBIE CHCTEMBl HEJIMHEHHBIX YpaBHEHUU C mapameTpoM. IIpumeHsTh
METO/Ibl PABHOCWJIBHBIX IIPe00pa30BaHuil, 3aMEHbI IEPEMEHHOM, TpaduuecKoro MeToa
IIPU PELICHUH ypaBHEHHUU 3-1 U 4-U cTeneHen. Pemars ypaBHEHHsI, HEPAaBEHCTBA U UX
CUCTEMBI, B TOM YHCII€ C OTPAaHUYECHUSIMHU, HapUMep B LEIbIX 4yucaax. [IpoBoauTh
UCCJIEIOBaHMSI yYpaBHEHUH W CHUCTEM YpaBHEHUN, B TOM YHCIE C MPUMEHEHUEM
rpaguueckux MpeAcTaBiIeHU (yCTaHaBIMBAaTh, UMEET JIM ypaBHEHUE WM CUCTEMaA
YpaBHEHUH pElIeHHUs, €CIH UMEET, TO CKOJIbKO, U IIpoyee). Pemars TekcToBbIE 3a1a4u
anredpandeckuM crocobom. Mcnonp30BaTh ypaBHEHUS, HEPABEHCTBA U UX CHUCTEMBbI
JUIsL COCTAaBJICHHWs MAaTEMATUYECKOM MOJIEIN PEaJbHOM CUTyalMHd WIINA IPUKIATHOU
3a/la4yd, MHTEPIPETUPOBATh IIOJYyYEHHBIE PE3yJbTaTbl B 33J@HHOM KOHTEKCTE.
CBOOOAHO oOmepupoBaTh MOHATUSAMU: 3aBUCUMOCTb, (DYHKUIMS, Tpa@uk (yHKUUH,
npsiMasi IPOMOPIMOHATIBHOCTD, JIMHEHHAsT PYHKIMSA, 00paTHas MPONOPIUOHAIBHOCTD,
napaboJia, runep0oia, KycouHo-3ananHas pynkuus. 29 Uccnenosars QyHKIUIO 1O €€
rpaduKy, yCTaHAaBIMBATh CBOMCTBA (PYHKIIMW: 00JIACTH OMpENETCHUsI, MHOXKECTBO
3HaYeHUH, HYJIM (PYHKIIH, TIPOMEKYTKHU 3HAKOIIOCTOSHCTBA, TPOMEKYTKH BO3pACTaHUs
u yObIBaHMS, YETHOCTh M HEYETHOCTb, HAMOOJbIIEe W HAaUMEHbIIEEe 3HAYCHUS,
acuMNTOTHL. Pacro3HaBaTh KBagpaTUYHYIO (QYHKIHMIO 1O (opMmyse, TPUBOIUTH
OpUMEpPbl KBAJIPATUUYHBIX (YHKUUMNA U3 peanbHOW KU3HHU, (U3UKHU, TEOMETPHUHU.
Onpenenary mnojoxxkeHue rpaduka KBaApaTUYHON (YHKIMH B 3aBUCUMOCTH OT €€
ko3¢ dunrienToB. CTpouTh rpapuk KBaJapaTUYHOM (DYHKIIMH, OMUCHIBATH CBOMCTBA
KBagpaTnyHOW (yHKIMM 1Mo ee rpaduky. Mcrmonp3oBaTh CBONCTBA KBaJApAaTUYHOU
GyHkIMM A perieHus 3agad. Ha mpumepe kBagpatuyHoi (GyHKIIMH CTPOUTH Tpaduk
¢yukun y = af(kx + b) + ¢ ¢ nomomipto npeodpazoBanuii rpaduka GyHKIuN y=f(x).



WnmoctpupoBaTh ¢ TOMONIBIO TpaduKa peaibHyI0 3aBUCUMOCTh HIIM MPOLIECC MO UX
xapaktepuctukaM. CBOOOIHO ONEpUPOBATh MOHATUSAMM: IOCIIEJOBATEIBHOCTD,
apudmeTrnyeckass M TE€OMETpUYECKass IMPOTPecCHU. 3adaBaTh IOCIEAOBATEIBHOCTH
Pa3HBIMU CIIOCOOAMU: ONUCATENIBHBIM, TAOJIMYHBIM, C IOMOILBIO POPMYJIBI N-TO YJICHA,
PEKYpPEHTHBIM. BBIMOIHATH BBIYUCIECHUS C HKCIOJBb30BaHHEM (OPMyJI n-ro 4jieHa
apu(PMEeTUYECKO M TeOMETPUYECKOW MPOrpecCuid, CYMMBbI TEPBBIX N YICHOB.
N300paxaTh WIEHBl IOCIEIOBATEILHOCTH TOYKAMU HAa KOOPAWHATHOM IJIOCKOCTH.
Pemrars 3anaun, CBSI3aHHBIE C YUCIOBBIMU ITOCIIEA0BATEIBHOCTIMH, B TOM YHCIIE 3a0a41
U3 peaJbHOM XU3HU (C HUCIOJB30BAaHUEM KAJBKYJIATOPA, LU(PPOBBIX TEXHOJIOTIHMH).
PacriozHaBaTh ¥ NPUBOAWUTH  NPUMEPHl  KOHEYHBIX U OECKOHEUHBIX
I10CJIEI0BATEIIBHOCTEN, OTPaHUYEHHBIX II0CJIEI0BATEIILHOCTEN, MOHOTOHHO
BO3pacTaiux (yObIBalOMIMX) MocjieaoBarenbHocTel. MMeTh mpencraBlieHHE O
CXOJUMOCTH IOCJEI0BATEIbHOCTH, YMETh HAXOAUTh CYMMY O€CKOHEUHO yObIBaroUIeH
reOMETPUYECKON Mporpeccuu. lIpuMeHATs METOJ MaTeMaTU4eCKOM WHIYKIUH IIPU
pemeHny 3a1a4. Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, IPUMEHATH UX
IUI HAXOKJEHUS PA3IMYHBIX JIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJIbHUKOBY),
IIPU PEIICHUU FCOMETPUYECKUX 3aaa4. [IpuMeHATh noydeHHbIE 3HAHUSA [IPU PELICHUU
IIPaKTUYECKUX 3anay. [IpumeHATs TPUrOHOMETPUIO B 3aJadax Ha HAXOXKICHUE
IJIOIIAM, BBIBOAUTH W BJIAJETh TPUTOHOMETPUUYECKUMH (HOpMyJamMu sl IUIOMIAN
TPEYroJibHUKa, MapajjieJorpamMmma, pomoOa, Tpamnelud, BbIBOAUTh M IMPUMEHSTH
dopmyny I'epoHa u Gpopmyny A IUIOLWAAN BBITYKIOTO YEThIpEXyroibHuKa. MmeTh
MIPEACTABIICHHE O TOMOTETUHN, IPUMEHATH B IMMPAKTUYECKUX CUTyalusax. Mcnonb3oBars
TeopeMbl UeBbl 1 MeHenas npu pereHnu 3a1ad. Mcnoap308aTs TEOpEMbI O BHUCAHHBIX
yriax, yriiax MeXay XopJaMH (CeKyIMMH) U YIJIe MKy KacaTeJIbHOM U XOpAOW npHu
pELIEHNH T€OMETPUUECKUX 3a1a4. JI0Ka3pIBaTh U IPUMEHATH TEOPEMBI O IIPOU3BENCHUN
OTPE3KOB XOpJ, O IPOU3BEACHUM OTPE3KOB CEKYIIHUX, O KBaJApaTe KacaTeJIbHOM.
Bragets moHsATHEM KOOPIMHAT Ha IJIOCKOCTH, padOTaTh C YpaBHEHUEM IpPSMOM Ha
IUIOCKOCTU. BnazeTs MOHATHSMHU YIJIOBOTO KOd(puuueHta u CBOOOJHOrO 4YIEHA,
NOHUMAaTh UX TEOMETPUYECKHUH CMBICI U CBS3b YIVIOBOTO KO3(duiueHTa ¢
BO3pacTaHUEM U YObIBAHUEM JIMHEWHOU (YHKIIMHA. Y METh PeliaTh METOI0M KOOPIUHAT
3a7a4M, CBA3AHHBIE C MAPAUICIBHOCTBI0 W NEPHEHAUKYJISIPHOCTBIO IMPSMBIX,
[IEPECEUCHUEM IIPSAMBIX, HAXOXKICHUEM TOYEK IepecedyeHus. BpIBOIUTH M BIIaETh
YPaBHEHUEM OKpYKHOCTH. Mcmosmb30BaTh METOJN KOOPAMHAT Ui HAXOXKICHMS
nepecevyeHnil OKpY>KHOCTE! U NMpsiMbIX. Bianers popMysiaMmu paccTosiHUSA OT TOYKH J10
OpsiMOM, TUIOIIAM MapajuiesiorpaMMa B KOOpJMHATax, HWMETh MOHATHE 00
OpUEHTUPOBaHHOM Momaau. [lonp30BaThCcs METOOOM KOOpPAMHAT Ha IUIOCKOCTH,
IIPUMEHATH €r0 IIPU PELICHUU N'eOMETPUYECKUX U NPAKTHYECKUX 3anad. [IpumeHars
METOJl KOOpAMHAT B MPAKTHUKO-OPUEHTHUPOBAHHBIX TI€OMETPUYECKMX 3agadax. 31
Braners nmoHstueM BeKTOpa. YMETh CKIAABIBATH M BEIYMTATh BEKTOPHI, YMHOKATh HA



YUCIO0, BIAACTh IpPAaBWIAMU TPEYTrOJbHHKA W  Hapaienorpamma. Bianers
IPaKTUYECKUMH UHTEPIIPETALUIMHA BEKTOPOB. Y BEPEHHO IT0JIb30BAaThC KOOPAUHATAMU
BEKTOpa. BilageTp ClIoXKeHHEM M BBIYMTAHMEM BEKTOPOB, YMHOKEHHEM BEKTOpa Ha
4uCII0 B KoopAuHatax. MiMeTs npeacrasinenue o 6asuce (Ha miaockoctu). PackiaabiBaTh
BEKTOpHl MO Oasucy. PackianbiBaTh BEKTOPHI CHJI C MOMOIIBIO MPOCIUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOIIEHUM. [ [pUMEHSTh ITOTyYEeHHBIE 3HAHUS B POCTEUIIINX
¢usnyeckux 3amadax. BrianeTe TOHATHEM CKaJISPHOTO MPOM3BEICHHUS BEKTOPOB,
IIOHUMATh €r0 T€OMETPUYECKUN CMBICI U YBEPEHHO IOJIb30BATHCS €T0 BBIPAKEHHUEM B
J€KapTOBBIX KOOPAMHATAX. 3HATh AUCTPUOYTUBHOCTD CKAJISPHOTO POU3BEIACHMUS U €T0
CBA3b C IPOCHUPOBAHHEM. [IpUMEHATH CKaIAPHOE IPOU3BEICHUE BEKTOPOB JUISA
HaxXO0KJICHU [UIMH U yIJIOB. Pemare reoMeTpuyecKkue 3a1a4m ¢ IOMOIIBIO CKAIIPHOIO
npousBeaeHus. Mcnoap30BaTh CKAMSIPHOE MPOU3BEEHUE BEKTOPOB B AJIr€OpanyecKux
u (pusmyeckux 3agavyax. BiageTs MOHATUSMU MPABUILHOTO MHOTOYTOJIBHUKA, JUTHHBI
OKPY’KHOCTH, JIJTMHBI YT OKPY’KHOCTH Y PAAUAHHON MEPHI YIJIa, BBIYUCIATH ILIOMIAb
Kpyra u ero yactei. [lonumars cMbica uncna nt. [[puMeHsATh Noy4eHHbIE YMEHUS IPH
pELIEHNH NMPAKTUYECKUX 3a7a4. 3HaTh UCTOPUUECKHE CBEACHUSI 00 U3MEPEHUN JITTMHbI
OKpPY>KHOCTH U IJIoaau Kpyra. IMeTs npencraBieHue o npeoOpa3oBaHUM IJIOCKOCTH,
o 1BWKeHusAX. Haxonute ocu, HEHTpbl CUMMETpPUH (pUTYp, IEHTPHI TOBOPOTA, HAXOJUTh
KOMITO3HIIMK MPOCTEHIINX IpeoOpa3zoBaHuid. [IpumMeHsATh ABMKEHUS IJIOCKOCTH INPHU
pELIEHNH T€OMETPUUYECKUX 3aaad. [I[puMeHATs MonydYeHHbIE 3HAHHS HA NMPAKTUKE —
CTPOUTh MATEMAaTHYECKHE MOJENM Ui 334a4 pPEAIbHOM >KU3HM W TPOBOJHTH
COOTBETCTBYIOIIME BBIYUCICHHUS C NMPUMEHEHHEM MOJ00US U TPUTOHOMETPUYECKHX
byHKIIMN (TT0JIB3YACH, T1€ HEOOXOIUMO, KaTbKYJISITOPOM).
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Yucna ¥ BEIYUCIIEHU.

JemumocTb

Pemenue 3a7a4
MOBBIIIICHHON
CIIOXKHOCTH

Pemenne 3amau  Ha
JIEITMMOCTb.
Apudmernueckuit

MCTOM PCIICHUA
CHOXKCTHBIX 3aJa4

HccnenoBarensckas pabora:
JIETUMOCTD U €€
CBOMCTBA.
Huckyccus:
3a]]a4u ¥ MOJICIIH.

CpaBHeHHEe  apu(METHYECKOTO U
anredpanvecKoro

METO/Ia peIIeHus 3a1a4; JOCTOUHCTBA

COOTHCCCHUC THIIA

U HEJOCTaTKHu. MareMaTHuecKoe
COPEBHOBAHUE — PEILICHUE
CHOXKCTHBIX 3a1a4 pa3HBIMI/I MeToAaMu

OceBas cummeTpus

Qurypel ¢ 0OceBOH
CUMMETpHEHN.
[Ipumepsr
CUMMETpUHU B
OKPY>KaIOIlIEM MUpE

HccnenoBatensckas padora (B TOM
qucie
C UCTIOJIb30BaHUEM «MATEMaTHUECKUX
MIaKETOBY).
[Toctpoenue Mopeneit (B TOM Yuciie
C UCIIOJIb30BAaHUEM «MATEMaTHUCCKUX
MTaKETOBY).
[TpoexT: cUMMETpHs B OKpPYKaIoIIeM
MUpE

AnreOpaunyeckue
BBIPKEHUS

Creneuu,
MHOTOYJICHBI,
npeoOpa3oBaHue
MHOT'OYJICHOB,
JelcTBUS C
MHOT'OWICHAMH.
MHorouneH
CTaHJApTHOTO  BHJA.
CreneHn
MHOT'OYJICHA.

Kopuu MHorounena.
Haxoxnenue kopuei
MHOT'OYJICHA.
JlokazaTenbCcTBO
TOXKJIECTB.

Pasaple moaxonel K
JTIOKa3aTelIbCTBY
TOXKJIECTB

IIpakTHKyM 1O PELICHMIO 3a/1a4.
HccnenoBatensckas  paboTa:  Kak
HalTHU KOPEHb

MHOTro4JjeHa?

MHOroyronbHuKu
U TEOMETPUYECKUE
HEPaBEHCTBA

CymMMma BHYTpEHHHX
yTJIOB
MHOTOYTOJIbHUKAa U
BHEIIIHUX yTJIOB
BBIITYKJIOTO
MHOTOYTOJIbHUKA.

HccnenoBatensckas pabora (B TOM
qucie c UCTIOJIb30BAHUEM
«MaTeMaTHYECKUX ITaKETOBY):
reoMeTPHUECKUE HEPABEHCTRA.
[TpakTHKyM MO PENIeHHIO0 MPAKTHKO-
OPHEHTHPOBAHHBIX 3a/1a4.




CoOTHOIIEHUST MEXKAY
CTOpPOHAMHU U yriaMu
TPEYroJIbHUKA.
Hepagenctso
TPEYrOJIbHUKA.
HepaBeHnctBo 0 mynne
JIOMaHOMH.
HepaBenctBo wmexnay
MEepHEHIUKYISIPOM

¥ HAKJIOHHOM.
Paccrosaue ot TOYKH
JIO TIPSIMOM.

MopenupoBanue c IIOMOIIBIO
IIPOrPaMMHBIX CPECTB.

OyHKIUU

ITouck obnactu
onpeeacHus 51
MHOYKECTBA

3HaYEHUHN QYHKIIHUH.
Hcnonn3oBanue
Pa3IMYHBIX CIIOCOOOB
3aaHus (QYHKIHH.
Hcnonn3oBanue
CBOMCTB (pyHKIIMIA

JUTS aHATM3a rpauKoB
pealbHBIX
3aBUCHUMOCTEN  (HynmH
bynxumm,
MTPOMEXKYTKH
3HAKOMOCTOSIHCTBA
bynxumm,
MIPOMEXKYTKH
BO3paCTaHHUS u
yObIBaHUs HYHKLIUH,
HauOOJIbIIIee u
HaMMEHBIIIeE
3HAYEHUS

(GyHKITUH).

I'paduku, KycouHo-
3a/laHHble QyHKINN

UccnenoBatenbekas pabora (c
UCTIOJIb30BaHUEM

«MATEeMAaTUYECKHUX MAKETOB»): B TOM
qHCIe

CpPaBHCHHE CBOWCTB (YHKIUU H HUX

rpapuKoB
B 3aBHCUMOCTH OT I1apaMeTPOB

FCOMCTpI/I‘-ICCKI/IC
MECTa
TOYCK

B3aumHuoe
pacIosioKeHue
OKPY>KHOCTH
U IIPSAMOI.

[Ipumepsr
TEOMETPUUYECKUX MECT
TOYEK

HAa IIJIOCKOCTH.

[IpakTukym: MPaKTUKO-
OPUEHTUPOBAHHbIE 3a/1auun Ha
B3aUMHOE pacroyioxeHue
OKPYKHOCTH u MPSMOM.
CaMocCTOsITEThHOE  OTKPBITHE:  UTO
takoe 'MT? ITpakTrKkyM MO pelieHuto
3agad Ha [TMT




Meton
FEOMETPUUYECKUX MECT

TOYEK
npu pelieHnn
F€OMETPUUYECKHUX
3a1a4
VYpaBHEHHUS U CUCTEMBI 6 Jluneitnole ypaBHenus | MccnenoBarenbckass pabora (B TOM
ypaBHEHUM U UX CUCTEMBI. YUCIIE c UCIIO0JIb30BAHUEM
OnpeneneHue 4ucia | «<MaTEMATUYECKUX ITAKETOBY):
KOpPHEM JIMHEHHOTO JIMHEMHBIE YpPaBHEHHUSI, COJIEpIKALLUE
YpaBHEHUS. 3HaK MOAYJIS.
Pemenne numHelHbIX | [IpakTUKyM IO pelIEHHIO 3a1ad: OT
ypaBHEHUH, MIPOCTOr0 K CIIOXKHOMY — pELICHUE
coJiepKaInx 3HaK | CUCTEM JIMHENHBIX ypaBHEHUI
Moxyisi. Pemenue pa3HBIMU METOJAMHU.
JIMHEWHBIX ypaBHEHMH | MaTeMaTnyeckoe COpEeBHOBAaHUE —
C IapaMeTpPaMH. pelieHue MaTeMaTH4ecKuX 3aaad Io
Pemenue CHCTEM | TEME
JIMHENHBIX YpaBHEHUN
Pa3HBIMH METOAMU
CamocrosiTenpHOE
OTKPBITHE: JIMHENUHBIE
ypaBHEHUS u
HEpaBEHCTBA c
napaMmeTpamu U ux
CUCTEMBI.
[Toctpoenus 4 OOGocHoBaHUs Juckyccusa: Kakve 3aJadyd  MOYKHO
C TIOMOIIBIO LIUPKYJIISA MIPOCTEMUILNX pelINTh C TMOMOIIBK LHUPKYIS U
U JTUHENKH MOCTPOEHHUH, nuHerikn? Kak pemars 3amauy Ha
JTambl  3aJayd  Ha | IOCTpOeHue? Yro TaKoe
IIOCTPOEHHUS, PELICHUE | UCCIIEOBAHUE IIPU PELICHUU 3a1a4u
3a/1a4 Ha TMOCTPOCHHE | HA OCTPOCHUE?
LUPKYJIEM [IpakTHKyM MO pelIeHnto 3a/1a4.
U JTMHEUKON MaremaTuyeckoe COpPEBHOBaHUE —
pelieHune 3a1a4 Ha MOCTPOCHHE
OOmiee  KOJIMYECTBO 34
4acoB
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Moxyis. Pemenue
JIMHEWHBIX ypaBHEHUMU
C IIapaMeTpaMH.
Pewenne CUCTEM
JIMHEWHBIX YPAaBHEHUN
Pa3HBIMH METOAAMH
CamocrosiTenbHOe

OTKPBITHE: JINHEIHBIE

g
HaumenoBanue §
Ne | pa3nmenos u Tem kypca %‘; [IporpamMmHoOe dopma paboThl/XapaKTEPUCTHKA
n/m BHEYpPOUHOMH 2 coJiep>KaHue JEeSTeIbHOCTH 00Y4arOIIUXCs
NeSITeNIbHOCTH E
~
Pemenue 3aznad | MccnenoBarenbckas pabora:
Ajredpanteckue 4 MOBBIIIIEHHOM JIETTUMOCTb U €€
BBIPAKCHIA CJI0OKHOCTH CBOMCTBA.
Pemenne 3amau Ha | Jluckyccusi:  COOTHECEHHWE  THIIA
JEIIUMOCTb. 3a[1a4M U MOJICIH.
1 ApudmeTnaeckuii CpaBHeHHE  apU(PMETHUECKOTO H
METO/I PEeLICHHS anredpanvecKoro
CIOXKETHBIX 3a/1a4 METOJIa PeIlIeHNUs 3a/1a4; JOCTOMHCTBA
Pa3zuble moaxombl K | M HEOOCTaTKUM. MaremMarndeckoe
JI0Ka3aTeNbCTBY COpPEBHOBAHHE — PELICHUE
TOKJECTB CIOXKETHBIX 33/1a4 pa3HbIMU METOAAMHU
YeTbIpEXYyroJbHUKN 4 Pemenne 3amad | HMccnenoBarenbckas paborta (B TOM
TTOBBIIIICHHOM qucie c HCII0JIb30BaHUEM
CII0KHOCTH «MaTeMaTHYeCKHX TaKETOBY).
2 [Toctpoenue mozeneit (B TOM uncie
C HCIOJIb30BAHUEM «MATEMaTHUYECKUX
MIAKETOBY).
YpaBHeHUs u 4 JInnelinsle, IIpakTHKyM 1O pelIeHMIO 3a/1a4.
HEpaBEeHCTBa KBajpaTHble, ApoOHO- | MccnenoBarensckas  paboTa:  Kak
palnoHaIbHbIE HaWTH KOpEeHb MHOTOUJIeHa?
ypaBHEHUsT U  HX
CHUCTEMBI.
Onpenenenue 4wucna
KOpHEN ypaBHEHUSI.
Pemienue nMHEHHBIX
3 YpaBHEHUH,
coJieprKaIinx 3HaK




ypaBHEHUs u
HEPABCHCTBA c
napaMmeTpamu U Ux

CUCTEMBI.
IlenTpanpHO- Pemenne 3anau | MccnenoBarenbckass pabora (B TOM
CUMMETPUYHbIE MTOBBIIIECHHON qucie c MCII0JIb30BaHNEM
¢burypsi. CII0)KHOCTH «MaTeMaTHYECKUX ITaKETOBY):
[IponopunoHaibHbIE re€OMETPUUYECKNE HEPABEHCTBA.
orpe3ku.  Ilogobue. [IpakTUKyM MO PELIEHUIO MPAKTUKO-
[IpeobpazoBanus OpUEHTUPOBAaHHBIX 3ajau.
noaoOwus. [Tnomanu MoaenupoBanue c MOMOUIBIO
IIPOrPaMMHBIX CPEJICTB.
Yucna 1 BBIYUCIICHUS Pemenue 3aznad | MccnenoBarenbckas pabora  (c
MIOBBIIIECHHON HCII0JIb30BaHNUEM
CII0)KHOCTH «MaTeMaTH4YECKUX aKETOB
Jloka3arenbCcTBO Pemenue 3anad | [IpakTukym no penieHuro 3aaad
HEPABEHCTB. MOBBIILIEHHOMN
CII0KHOCTH
IIpssmoyronbHbIe Pemenue 3agau | MccnenoBarensckas pabora (B TOM
TPEYrOJIbHUKU MOBBILLIEHHON qrcie c HCII0JIb30BaHNEM
CII0KHOCTH «MaTeMaTHYECKHX aKETOBY):
MaremaTuyeckoe COpPEBHOBaHUE —
pellieHne MaTeMaTH4YecKuX 3adad Io
TeEME
OyHKIHUH ITouck obmactu | Juckyccus.
OIIpeEICHUS u | IIpakThky™m no pemeHuro 3aaad.
MHO’KECTBa MaremaTnueckoe COpeBHOBAHHE

3HaYEHUN QYHKIHHU.
Hcnons3zoBanue
pa3IUYHBIX CITOCOOOB
3aaHusl QYHKIUH.
Hcnons3zoBanue
CBOUCTB (pyHKIIUI

JUIs1 aHAJIM3a rpauKoB
peanbHbBIX
3aBUCHUMOCTEN (Hy/IH
bynxumm,
MIPOMEKYTKH
3HAKOIMIOCTOSIHCTBA
bynkumn,
IPOMEKYTKH




BO3paCTaHUs u
yObIBaHUs (HyHKLINH,

HaubosbIIee u
HauMEHBIIICe
3HAYCHUS

byHKIHH).

I'paduxu, KycouHo-

3a/1aHHbIC (DYHKITMH

9 | Bnucannbie u 3 Pemenue 3a1au | [IpakTukym no pernieHuto 3aaau.
OIMCaHHBIC MTOBBIIIICHHON
YETBIPEXYTOJIBHUKU. CIOKHOCTH
10 | demumocThb ymcen 2 Pemenue 3anad | [IpakTukyM 1o pelieHuto 3aad.
MOBBIIICHHOMN
CII0)KHOCTH
OOmee  KOJIMYECTBO 34
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