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MNOACHUTEJIbHAS 3AIINCKA

OO0mas xapakTepucTuKa Kypca

Hacrosimas pabovas nmporpamma Kypca BHEYPOUHO aesiTenbHOCTH « T pyaHbIe BOIPOCH MareMaTuku. 7—9
KJIACChI» pa3paboTaHa B COOTBETCTBHHU C TPEOOBAHMSIME (PeIepaibHOTO TOCYAAPCTBEHHOTO
00pa30BaTeNpHOrO CTaHIapTa OCHOBHOTO 001Iero oopazosanus (naee — ®I'OC OOO) u HanpaBieHa Ha
OpraHHU3aINI0 O0yYEHHUSI MATEMAaTHISCKOMY COJIEPKaHUI0, BEIXOSIEMY 3a paMku DenepaibHON paboueit
MIPOrpaMMHI 10 ydeObHOMY npenamery «Matemarukay (6a30BbIi YPOBEHB) OCHOBHOTO 00IIIero 00pa3oBaHus
(manee — ®PII), ¢ yaeToM UCTIOTB30BaHUS BUIOB JACATCILHOCTH O0YYAFOIIUXCS, OTIMYHBIX OT YPOUHBIX.
[Ipu pazpabotke [IporpaMMbl yUUTHIBAIHUCH CIAEYIONINE JOKYMEHTHI:

— nuchbMO MuHucTepCcTBa pocBenicHus Poccutickoit @enepanuu ot 5 urons 2022 r. Ne TB-1290/03
«O HampaBlIEHUU METOJUYECKUX PEKOMEHAINiI M0 OpraHu3alii BHEYPOUHOU JESTEIbHOCTH B paMKax
peannzanyu 0OHOBJICHHBIX (PellepalbHBIX TOCYJaPCTBEHHBIX 00pa30BaTE/IbHBIX CTAaHAAPTOB HAYaJIbHOTO
00111ero 1 OCHOBHOTO OO0ITIEr0 00pa30BaHMS;

— pacnopspkenue [IpaButenbctBa Poccuiickoit @enepanuu ot 19 Hos106ps 2024 1. Ne 3333-p «O06
YTBEPKACHUH KOMILJIEKCHOTO TIJIaHA MEPOTIPUSATUH 1O MOBBIIICHUIO KAYeCTBA MAaTEMaTHUYECKOT0 U
€CTECTBEHHO-Hay4YHOro oOpa3oBanus Ha nepuos 110 2030 romay.

AKTYyaJIbHOCTb Kypca

B ycnoBusix peanuzanuu Takoi cTpaTernyeckoi 3a/1aun, Kak JOCTHKEHHE TEXHOJIOTHUECKOro CyBepeHUTETa
CTpaHbl, Iepe]l MaTeMaTUYECKUM 00pa30BaHUEM B YHUCIIE TJIABHBIX [TOCTABIIEHBI CAEAYIOIINE LIETH:
pa3BUTHE TBOPUYECKUX U MCCIEA0BATEIbCKUX CIIOCOOHOCTEN 00yUarolMXCsl, UX MOATOTOBKA B IpoLIEcce
o0y4eHHs MaTeMaTHKe K BBIOOPY Mpodeccuii, CBA3aHHBIX C Pa3BUTHEM TOYHBIX M €CTECTBEHHBIX HAYK U
TexHosoruil. Kak BaKHbIN KOJIMUYECTBEHHBIN IIOKA3aTEIb MTOBBILIEHUS HHTEPECA K MATEMATUKE BbIIEIISAETCS
POCT KOJIMUYECTBA BBIITYCKHUKOB, BEIOMPAIOIIMX Ha FOCYAAPCTBEHHOM UTOTOBOM aTTECTAllMU SK3aMEH 10
MaTeMaTHKe Ha MPO(UILHOM YpOBHE.

OcBoenue npeiaraeMoii [IporpaMmel CliOCOOCTBYET MOBBIMICHUO Yy 00YYarOIIMXCsl YPOBHSI MOTHUBAIIUHU K
M3YYEHHUIO MaTEMAaTHUKH, K TIPOIOJKCHUIO u3ydeHns MaTeMaTtuku B 10—11 kmaccax Ha yriayOGieHHOM ypOBHE
1 OPUEHTHPYET Ha BHIOOp €MHOI0 TOCYJapCTBEHHOI'O 3K3aMEHa 10 MaTeMaTHKe MpOo(QUIbHOIO YPOBHS.
Kpowme toro, ocBoenue npennaraemoro B [Iporpamme copepskaHusi HO3BOJISIET PACHIMPUTh KPYT peliaeMbIX
MaTeMaTHYeCKUX 3a/]ay 3a CUeT BKJIIOUCHMSI TPOOJIEMHBIX, HECTAaHAAPTHBIX 33/1a4, 33]a4 MPUKJIIaJHOTO
XapakTepa, BBHIIOIHEHUS UCCIE0BATENbCKUX paboT, B TOM YHCIIE C MEXIPEAMETHBIM COAECP)KaHUEM,
W3Y4EHHUs JOTIOIHUTEIBHBIX BOIIPOCOB KAK TEOPETUYECKOTO, TAK U IPAKTHUECKOTO XapaKTepa.
ITpenycmotrpennsie [IporpaMmoil BUbI A€ATENBHOCTH — HHAMBUYyalbHAs U IPYIIOBas IPOEKTHAs U
HCCIIeI0BATENbCKAs JIeITEIbHOCTh — CIIOCOOCTBYIOT Pa3BUTHUIO IIO3HABATENIBHBIX, PETYIATHUBHBIX U
KOMMYHHUKATHBHBIX yMEHUH oOydaronuxcs. [IporpamMmma coOTBETCTBYET Ujee pacIMpeHUs MPUKIIAIHOMN
HaNpaBJIEHHOCTH Kypca MaTeMaTHKU Ha YpOBHE OCHOBHOT'O 0011iero oopazoBanus. Peanuzamnus kypca
CIOCOOCTBYET BBISIBICHUIO TATAHTIUBBIX U OJTAPEHHBIX 00YUYAIOIINUXCs, MOIEPIKKE UX TAJIAHTOB U
Pa3BUTHUIO CITOCOOHOCTEH.

B GonbmmHCTBE TEM Kypca MpeArnoaraeTcsi BIIOIHEHNE CCIeI0BaTelbCKUX padboT. YueOHoe
UCClIeIoBaHKNE IO MaTeMaTHKe B 7—9 Kiaccax ImpezrnoiaraeT nojly4eHne CyObeKTUBHO HOBOTO JUIs
oOyuarolerocs pe3yjiabTaTa U HalpaBjieHO Ha GOPMUPOBAHUE UCCIEA0BATEIbCKUX YMEHUI: BbIICICHHE
po0OJIeMbl, OpraHU3allks U aHAJIU3 JaHHbBIX, BHIABM)KEHNE TUIIOTE3bI, TPOBEPKA THITOTESbI,
(dbopMyIMpoBaHNE BBIBOJIOB U MPECTABIEHUE PE3YIbTATOB HA TPAMOTHOM MAaTEMaTHUYECKOM SI3BIKE.
[IporpamMma MoskeT ObITh BOcTpeOOBaHa 00yUYaAIOLIUMUCS, KOTOPbIE UMEIOT UHTEPEC K U3YUEHHIO
MaTeMaTHKH, TOTOBATCS K YUaCTHIO B OJIMMITHAJaX MIKOJLHUKOB 10 MaTEMAaTHKE U YIITyOJIeHHOMY
M3y4YEHHUI0 MAaTEeMAaTHKU Ha YPOBHE CPEHETO 00IIero oopa3oBaHusl.

eab u 3a1a4u Kypca
Peanu3zanust BHEypOUHOI NEATEIBHOCTH SIBISIETCS HEOTHEMIIEMOM 4acThi0 00pa30BaTEIbHOIO IIpoIecca,
oOecrieunBasi B TOM YHCJI€ BO3MOKHOCTh (POPMUPOBaHUST 00pa30BaTEIbHBIX MPOTPAMM PA3IMYHOTO YPOBHS



CJIOKHOCTH W HANPaBJIEHHOCTH C YYETOM 00pa30BaTEIbHBIX MOTPEOHOCTEN M CIIOCOOHOCTEH 00yJaromuxcs,
BKJIIOYAsl OJTAPEHHBIX JETEH.

Lens [Iporpammsl — 06ecrieynTh MHIMBUYa IbHbIE MTOTPEOHOCTH O0YUAIOUIUXCS B U3YUEHUH COMIEPIKaHUS
MaTEMaTHKH, BBIXOJISAIETO 32 paMKU IIPOrpaMMbI 0230BOTO YPOBHSI.

3agaum Kypcea:

1. [ToBbilIeHNE YPOBHS MaTEMaTHUYECKOM MOArOTOBKY 00yUYaIOUIUXCs, Pa3BUTHE YCTOWYUBOTO HHTEpECa
K yueOHOMY mpeamMeTy «MaTemaTuka.

2. Pa3Butne TBOpUECKUX CIOCOOHOCTEH, MPOCTPAHCTBEHHOT'O BOOOPaKEHUSI, TCOPETUIECKOTO
MBIIIEHUS] © MaTEMATUUECKON MHTYUIIUHN, YMEHUM pacCy 1aTh JOIMUYECKH U aHAIU3UPOBATh CUTYallUH.
3. YrayGienue u 3akpersieHre 0a30BbIX 3HAHHUH, (POPMHUPOBAHNE YCTONYMBBIX HABBIKOB PEIICHUS
HECTaHIapPTHBIX U OJIMMITMAJHBIX 3a/1a4, OCBOCHUE HECTaHIAPTHBIX I1OAX0/10B U OPUTHHAIbHBIX PEIICHUN.
4. O3HaKOMJICHHE C IOTIOTHUTENILHBIMU pa3/ieflaMi MaTeMaTHUKH, BBIXOSIIUMHE 32 PaMKH 0a30BOTO
Kypca.

S. Bocnutanue caMoCcTOSATEIbHOCTH, HACTOMUYUBOCTH U OPraHU30BAaHHOCTU B XOJI€ PELLIEHUS CIOXKHBIX
3azad.

6. Pa3BuTHe HaBBIKOB KOMaHAHOM pabOThI, IPYKECKOTO CONEPHUYECTBA U 3I0POBOM KOHKYPEHLIUU
Cpeliyl CBEpCTHUKOB.

7. [ToaroroBka 00y4arOIMIKUXCS K y4aCTHIO B IIKOJIbHBIX, PAHOHHBIX, TOPOJCKUX, PETHOHAIBHBIX,
BCEPOCCUUCKUX OJUMIINA/IaX, KOHKYPCAaX U COPEBHOBAHMSIX IO MAaTEMAaTHKE.

8. [ToBblilIeHHE YPOBHS IPAaMOTHOCTH B 00JIACTH UCTOIb30BAHUS «MAaTEMATHUECKHUX TTAKETOBY,
o0ecreurBaIIUX aBTOMATU3AIIMIO MTPOLIECCOB MOUCKA, aHaln3a, 00paboTKu, CO3/IaHus, IepeaayH,
dbopManu3zanuu (B BUJIe CTATUYECKUX U AMHAMUYECKUX IPaUKOB, TMarpaMM U IPOUYHUX BU3yallU3alHi
PE3yNbTAaTOB aHATN3a U MAaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH) B Ipoliecce y4eOHOH 1eATeIbHOCTH MpU
W3YYEHUU MAaTEMaTHKH.

0. Pa3BuTHe TBOpUECKUX CIIOCOOHOCTEN, TEOPETUUECKOTO MBILIUICHUS Ha OCHOBE HCIIOIb30BaHUS
1U(POBBIX UHCTPYMEHTOB (B TOM YHCJIE «MAaTEeMAaTUYECKUX MMAaKETOB») B 00JIACTH MOACITUPOBAHUS,
MMUTAIIU U UHTEPIPETALINH a0CTPAKTHBIX MaTEMAaTHUECKUX OOBEKTOB U 00pa30B B BUE Pa3IMYHbIX
BU3yaJIM3aIiil (B TOM YHCIIE IPOCTPAHCTBEHHBIX OOBEKTOB).

[TporpamMma pa3paboTaHa ¢ y4eTOM PEKOMEHIAIUH (eiepabHON padodell mporpaMMbl BociuTanus. B
YaCTHOCTH, OHA YUUTBHIBAET IICUXOJIOTO-TIEJarOrMueCKre 0COOEHHOCTH COOTBETCTBYIOLIECH BO3pacTHOM
KaTeropuu o0y4yaronmxcs.

Takum oOpa3zom, peanuzanus [IporpaMMbl coeiicTBYeT NOTYUEHHUIO CIETYIOMINUX Pe3yIbTaTOB:

- JOCTHXKEHNE 00yJarolUMHUCS MIIIaHUPYEMbIX IMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX
PE3yJIbTAaTOB, B T. 4. COOTBETCTBYIOIIUX YITTyOJIEHHOMY YPOBHIO U3yYEHHUSI MAaTEMaTUKH;

- pa3BUTHE JIUYHOCTU 00y4YarOIUXCsl, POPMUPOBAHUIO U YAOBIETBOPEHUIO UX COL[MAIBHO 3HAYUMBbIX
MHTEPECOB U MOTPEOHOCTEN;

- camopeanu3alys 00yJaronmxcs Yepe3 yyacTHe BO BHEYPOUHOH J€ATEIbHOCTH.

MecTto kypca B 00pa3oBaTe/IbHOM IpoLecce

Bo ®I'OC OOO n1st 0643aTeabHOr0 00Y4YeHUs YTBEPHK/AEHBI JBa YPOBHS OCBOEHUS pabovuX MPOrpamMMm Io
MaTeMaTHKe: 0a30BbIi U yriayOJieHHBIH, HaunHasA ¢ 7 kiacca. CozmepkaHue MporpamMMbl 10 MaTeMaTHKe
(yrinyOGyieHHBIN YpOBEHb) HAIPaBJICHO HA YJOBJIETBOPEHUE MOBBIIIEHHBIX 3aIIPOCOB 00YJarOIUXCs,
cTpemsIuxcs K 6osee riIy00KOMYy OCBOSHHIO MPEIMETHBIX pe3ylbTaToB. IIporpaMma Kypca BHEypOUHOH
nesaTenbHOCTH «TpyAHbIe BOIPOCH MaTEMaTUKI HAIlpaBlieHa HA pacIIMpeHne 3HaHUH 00yJaromuxcs mo
MaTeMaTHKe JUIsl KJIACCOB € 00s13aTeIbHBIM 0a30BbIM YPOBHEM 00YUEHUSI MaTeMaTHKe.

TemaTnueckoe IaHupoOBaHKUE B IPOTpaMMe Kypca BHEYPOUHOH JeATeNbHOCTU « T py/iHbIE BOIPOCH
MaTEeMaTHKU» COCTaBJIEHO TaK, YTO pacIpeieIeHUue COolep>KaTeNbHBIX pa3esioB B HEM CHHXPOHU3UPOBAHO C
o0s13aTeNbHON IporpaMMoii 6a3zoBoro ypoBHs. Peanusanus coaepxanus npeanaraercs B popmax,
OTJIIMYHBIX OT YpO4HBIX. ClIeyeT OTMETUTh, YTO TaHHBIH KypC B OCHOBHOM IIIKOJI€ BEICTPAUBACTCS HE
TOJILKO Ha PAaCIIMPEHUH MaTeMaTHYECKOTO COJIepKaHUs 0a30BOTO YPOBHS, HO M HA TIOBBIIICHUH YPOBHS
CIIOHOCTH 3a/1a4, TIPeJIaraeMbIX JJIsl peIIeHNS.



PaGouas mporpamma Kypca BHEYpOUHO IeATeNbHOCTH «TpyAHbIE BOIPOCH MATEMATUKI IIPeIHA3HaYeHA
JUIA peanu3aluy B 7-9 Kiaccax M HalpaBlieHa Ha JOCTHXKEHUE 00y4aroIIMMHUCS IIIAHUPYEMBIX
pe3ynbTaToB. [locnenoBaTenbHOCTh U3yUEHHUS TEM Kypca COBIIAJAET MO0 BPEMEHH C U3yYEHUEM Kypca
MaTeMaTHKH (aareOpbl 1 TeOMETPUN) OCHOBHOM IIKOJIbI 0a30BOT0 YPOBHS, BCE TEMBI 110 BO3MOKHOCTH
CUHXPOHU3UPOBAHBI ¢ 6a30BBIM KypCOM MAaT€MaTHKH 10 KjaccaM. TeMbl 1o anredpe u reoMeTpuun
YyepeayloTcs, YTO MO3BOJISET MAKCUMAIBHO MPUOIU3UTH UX IO BPEMEHH U3YYEeHUS K OCBOCHHIO 0a30BOT0O
Kypca.

[Tpu peanuzauuu [IporpaMmel epBas 3a1a4a y4UTeNIs COCTOUT B TOM, YTOOBI CO37aTh HEOOXOIUMBIE
YCIOBHS JUIs NPUOOPETEHHS U Pa3BUTHSI yMEHHH, CBA3aHHBIX C IPOBEICHUEM UCCIICOBAaHHUM Ha
MaTeMaTHYeCKOM cojiepkaHuu. [l pemenus stoi 3agauu B [Iporpamme 0603Ha4€HO MECTO H
c(OpMyIHPOBaHBI TEMBI JIJIsl POBEACHUS UCCIEI0BATEIBCKIX PA0OT.

Bropas 3anava yuurens no peanusauuu [Iporpammel cBs3aHa ¢ BO3SMOXHOCTBIO CO3JaTh YCIOBUS 1JIs
00pabOTKH M MpeCTaBIeHHs HH(OPMAIIMKA HAYYHOTO COJIEPKaHMs (B TOM YUCIIE C UCIOIb30BAaHUEM
U(POBBIX HHCTPYMEHTOB) TPH OPraHU3alUy MHIUBUAYAIFHON U TPYIIIOBOM MPOEKTHOMN JEATEIBHOCTH.
Jlig ycriemHoN peanu3ainuy CLeHapUEB TPOEKTOB PEKOMEHIYETCS UCII0JIb30BATh [IEPCOHANIbHbBIE
KOMIIBIOTEPHI C YCTAaHOBIEHHBIMU O(MCHBIMH ITPOrpaMMaMU | JJOCTYIOM K ceTH HTepHeT (Kak MUHUMYM
OJIMH KOMIIBIOTEP ISl KAXKIOW TPYIIIIBI).

DOopMBI ACSITENTFHOCTH 00YYAIOIIUXCS MPEAyCMaTPUBAIOT AKTUBHOCTh M CAMOCTOSTEIBHOCTh, COYETAIOT
MHIUBUAYAIBHYIO ¥ TPYNIIOBYIO paboTy, OTIMYAIOTCS OT YPOUHBIX 00JIee IIMPOKUM UCTIOIB30BAHUEM
HCCIIE0BATENIbCKOM U MPOEKTHOM AESITENIbHOCTH, PEIIEHUEM HECTaHJAPTHBIX 3a/1a4 U JIp.
CtpykTypHupOBaHHE TEMAaTUYECKOIO IJIaHWpoBaHus B [IporpamMmme cOOTBETCTBYET MOPAAKY U3YUEHUS
pa3esioB U TeM airedpbl ¥ reOMETPUH B OCHOBHOM IIKOJIE W T€M CaMbIM 00eCIeuYnBaeT MPEeMCTBEHHOCTh
YPOYHOU U BHEYPOUHOH AESATEIBHOCTH.

Peanuzanus [Iporpammel mpeamnonaraeT coueTaHUue pa3iIudyHbIX POpM rpynnoBoid paboThl (IMCKYCCHS;
MaTeMaTHYeCKOe COPEBHOBAHUE; TPAKTUKYM; BHIOOP TEMBI ITPOEKTa, TUIAHUPOBAaHKUE PabOT, pacipeaeeHnue
poJieli, B3aUMOOIIEHKA TPU BBITOJHEHUH IPYIIOBBIX MPOEKTOB U UCCIICIOBAHU) U MHIWBUyaTIbHOM
paboThI (BBIMOTHEHUE HHANBUAYAIBHOTO UCCIIEIOBAHUS, B TOM YHUCIIE C UCTIOJIb30BAaHUEM HIU(PPOBBIX
WHCTPYMEHTOB; IPOBEICHUE YCTHOTO OOOCHOBAHUS MPH PEIICHUH HECTaHAAPTHBIX 3aJ1a4, 3a/1a4
MTOBBILIEHHOTO YPOBHS CJI0)KHOCTH; IOCTPOEHUE MAaTEMAaTUYECKUX MOJENIEH, UX UCCIIEI0BAHNUE;
MHTEpIIpEeTaIMs TOITYYEHHBIX PE3YJIbTAaTOB IIPU PELICHUH 3a/1a4 C MEXIPEIMETHBIM U MPAKTUYECKUM
coJiep’KaHueM; TIOUCK, MHTEpIIpEeTalys, IpeoOpa3oBaHNue U IPUMEHEHNE MaTeMaTu4eckoi nHpopmanny;
CaMOCTOSITENIbHOE OTKPBITHE HOBOI'O MaTeMaTuyeckoro ¢akra). Mcnonb3oBanue Takux Gopm padoThl
IIOMOTaeT pa3BUBATh y 00yYarOIIMXCs, C OAHON CTOPOHBI, HABBIKM BOCHPUATHS HOBOW MH(pOpMaIUH NpU
pa3auyuHbIX (PopMax ee Mojaayu, a ¢ APyrol CrTOpoHbl — AKTUBHOCTh, CAMOCTOSITEILHOCTD U CIIOCOOHOCTh K
TBOpuecTBY. OcBoeHue [IporpaMmbl JOKHO TONOJHATE M pa3BUBaTh 3HAHUSI W YMEHHUS 00y4daroluXcs B
o0acTv MaTeMaTUKU, OPUEHTUPOBATh X Ha 00y4YE€HHE B CpeIHEH LIKoJIe B Kilaccax, IpeycMaTpUBaIOIIUX
OCBOEHHUE MaTeMaTUKH Ha YIJ1yOJIEHHOM YPOBHE, B YaCTHOCTU TEXHOJIOIMUYECKOTO MPOUIIs, a TaKKe
CIOCOOCTBOBATh COLMATIBLHOMY (DOPMUPOBAHMIO TMUHOCTH O0YYAIOLIUXCS.

[IporpamMMma kypca paccuntana Ha 204 yaca B TeueHUe Tpex JeT o0ydyeHus B 7-9 kiaccax (68 yacoB B
Ka)KJIOM KJIAcCE) ITPH MPOBEIECHNUN 3aHATUN OJUMH pa3 B HEAECIIO M0 2 aKaJeMHUYECKUX Yaca KaX10€e WIN JBa
pasa B Helemto 1o 1 akajeMuuecKoMy yacy Kaxsjoe. LlenecooOpasHbIM sBIISETCS yepeoBaHUE TEM 3aHATHH
C ajaredpanyecKuM 1 reOMeTPUUECKUM COIEPIKaHUEM.

B 3aBHCHUMOCTH OT KOHKPETHBIX YCIOBHUH peanu3anuu [IporpaMmbl 1 KOJMYeCTBa 00YyJaOLIHXCS
Jomnyckaercst popMHUpOBaHUE TPYII U3 00yUarOIIUXCs Pa3HbIX KJIACCOB B Mpeieax OAHOM napasuieiy.
[Tporpamma MOXeET peaan30BBIBaTHCSI 00pa30BaTENbHOM OpraHu3alueil caMoCTOATENbHO THO0 Ha OCHOBE
B3aMMOJICHCTBHSI C IPYTMMHU OPTaHU3AIMsIMU, OCYIIECTBISIOIIMMU 00pa30BaTeIbHYIO 1€ATEIbHOCTb.

ITo ycMOTpeHHIO yUuTelNsl HEKOTOPBIE 3aHATHS MOTYT OBITh UCKITIOUEHBI WJIM 3aMEHEHbI. PekoMeHyeTcs
BKJIIOUNTH B [IporpaMMy pernoHanbHbIi KOMIIOHEHT: 3KCKYPCUU Ha NMPEANPUATHS, B PETMOHAIBHBIE MY3€EH,
BY3bl TEXHUYECKON HANPaBICHHOCTH JJIsl HOBBILIEHHS] HHTEpeca 00YyJaroIUXCs K IPaKTUYECKOMY
M3YYEHUIO MPOQECCHii, CBA3aHHBIX C MATEMATHUKOM.



COJAEPKAHUE OBYUYEHMUS

7 KJIACC

OneMeHThl uctopuu. O6mmme moHsaTusi reometpu. OCHOBHBIC (DUTYPHI

HcTopust BOSHUKHOBEHHUS U pa3BUTHs reomeTpun. IlonsaTus: akcnoma, TeopeMa, CBOMCTBO, NIPU3HAK,
JI0Ka3aTeNIbCTBO, OonpeneneHne. MIHCTpyMeHThI [ulsl U3MEpEeHUN U IOCTpOeHUM. B3anMmHOe pacrosioskeHne
TOYEK Ha NpsAMOM. M3mepeHue MIMHBI OTPE3Ka, pacCTOSHHE MEXAY TOYKaMU. B3aMMHOE pacnosioxkeHue
npsambIX. Jlomanas. Buael nomansix. [[nuHa nomanoi. MHOroyronsHuku. [lepuMeTp MHOTOYyTrOJbHUKA.

[ToHsiTHE O BBIYKIJIBIX U HEBBIMYKIIBIX MHOTOYTOJIbHUKAX.

Yucna v BeruucieHus. JenmmocTsb

[Tpu3Haku nenumMocTH: GOPMYIMPOBKA U I0KA3aTENLCTBO. Pelenue 3a1a4 MOBBIIIEHHOHN CII0KHOCTH
Ha JIEIMMOCTh. Pelenne Cro)keTHBIX 3a/1a4 apu(PMETHUECKUM METOJIOM.

HccnenoBarensckas paboTa: I1eTMMOCTh U €€ CBOHCTBA.

AnrebpanuecKue BHIPAKCHUS

Crernenu, MHOroO4lIeHbl, IIPeOOpa30BaHNE MHOTOWIEHOB, JEHUCTBUSA C MHOrOwIeHaMu. MHOrouseH
cragaaptHoro Buzaa. Crenenb MHorouneHa. KopHu wmHorounena. HaxokaeHue KOpHEM MHOIrO4IeHa.
Jloka3arenbCTBO TOXKAECTB. PasHble MOAX0/bI K JOKA3aTEIbCTBY TOXKIECTB.

HccnenoBatenbckas paboTa: Kak HAUTH KOPeHb MHOToweHa?

Tpeyronbauku. [Ipu3Haku paBeHCTBa TPEYTOJBHUKOB

TpeyronbHuku. PaBHbIE TPEyroJIbHUKH B reOMETpUYEeCKUX KoH¢purypanusx. IIpuzHaku paBeHCTBa
TPEYroJabHUKOB. [Ipu3HaKy paBeHCTBA NPAMOYTOJIBHBIX TPEYTOJIBHUKOB. [lepneHIuKynsap 1 HakJIOHHas.

YpaBHEHUS U CUCTEMBI YPABHEHUI

JIuneiinble ypaBHEHMs M UX cucTeMbl. OnpeiereHue 4uciia KOpHeH JTMHEUHOro ypaBHeHus. Pelenue
JUHEHHBIX YpaBHEHUH, COAEpXKallMX 3HAK MOAyis. PemieHue JIMHEMHBIX ypaBHEHUM C IapaMeTpaMH.
Pemenue cucrem JIMHENHBIX YPaBHEHUM pa3HBIMU METOIAMHU.

HccnenoBatenbckas paboTa: JMHEHHBbIE ypaBHEHHs, cojepxaiue 3HaK Monyis. Iloctpoenus c
MOMOILBIO IUPKYJIA U JUHEeWKkn OOOCHOBaHUS MPOCTEHMIINX MOCTPOCHUH, 3Talbl 3a/la4yd Ha MOCTPOEHUS,
pellIeHne 3aa4 Ha IOCTPOEHUE LIUPKYJIEM U JTMHEUKOM.

OceBas cummerpust

@urypsl ¢ oceBoi cumMeTpuen. IIpumepsl CHMMETpUN B OKPYKAIOIIEM MUPE.

IIpoekT: cuMMETpHs B OKPYKAIOLIEM MUDE.

MHOroyrojapHUKHN U T€OMETPUYECKUE HEPABEHCTBA

CymMMa BHYTPEHHUX YIJIOB MHOTOYTOJIbBHMKA M BHEIIHUX YIJIOB BBIMYKJIOTO MHOIOYTOJIbHHKA.
CooTHolIeHNsT MEXIy CTOPOHAMHU U yIilaMu TpeyrojpHuka. HepaBeHcTBO TpeyronbHuka. HepaBeHcTBO 0
JUIMHE JIOMaHO. HepaBeHCTBO MeX1y EPIICHANKYJIIPOM U HAKJIOHHOW. PaccTosiHue OT TOYKH 10 MPSMOM.

HccnenoBarenbckas paboTa: reoOMETpUUYECKIE HEPABEHCTBA.

DyHKIUU

[Touck oOnacTu ompeneneHus M MHOXKeCTBa 3HaueHUU (yHKuuu. Mcnonb3oBaHue pa3InyHBIX
cioco6oB 3amanus (yHkuuu. Mcnonb3oBaHuWe CBOMCTB (YHKUMH Ui aHann3a TrpaduKoOB peasbHBIX
3aBUCUMOCTEH (HyIM (PYHKIMH, MTPOMEXYTKH 3HAKOMOCTOSIHCTBA (DYHKLIMHU, NMPOMEXKYTKH BO3pACTaHUS U
yObIBaHUs (YHKLMHU, HauOoJsplllee WM HauMeHbllee 3HaYeHHs ¢QyHKuuMu). ['paduku, KycoyHO3aJaHHBIE
GbyHKIIH.

HccnenoBatenbckas paboTa: CpaBHEHHE CBOMCTB (YHKIHMH U UX TpadUKOB B 3aBHCHUMOCTU OT
I1apaMeTpoB.

I'eomeTpuyeckre MecTa TOUEeK

B3anMHOE pacnosnoxeHue OKPYKHOCTH M IpsMOM. IIpuMepbl reoMeTpudeckux MeCT TOYEK Ha
IIJIOCKOCTH. METOI TEOMETPUYECKUX MECT TOUYEK IIPU PEILIEHUH N€OMETPUUECKUX 3a1ad.

8 KVIACC

Yucna u BBIYUCIICHUS

KBaapatHblil KOpeHb. BeInoHeHnEe onepanuil ¢ HppauOHAIBHBIMUA YUCIAMHU.
Anrebpanyeckue BbIpaKeHHs



HpoOHo-paninoHanbHbie BbIpakeHus. CTerneHU. BrIonHEHHE TOXKASCTBEHHBIX NpeoOpa3zoBaHU
palMOHAIbHBIX BBIPAKCHUN.

enTpasnbHasi cCHMMETpUS

DopMyJIHpOBKA ONpENIeNeHUs U 10Ka3aTeIbCTBO CBOMCTB LIEHTPAIbHOCUMMETPUYHBIX (QUTYP.

JleneHne oTpe3ka Ha PaBHbBIE YAaCTH C IIOMOIIBIO IUPKYJIS U JINHEHKH.

HccnenoBarenbckas paboTa: cBOMCTBA LIEHTPAIbHO-CUMMETPUYHBIX (DUTYD.

[TpoekT: LeHTpanbHasi CAMMETPUS B OKPY’KAIOIIEM MUPE.

YeTpIpEXyrobHUKA

[Tapamienorpamm, €ro npu3Haku U cBoicTBa. [IpsmMoyronbHUK, poMO, KBaapaT, UX IpPHU3HAKU U
cBoiicTBa. Tpaneuus. PaBHoOenpeHHas Tpanenus, e€ cBoiicTBa U npu3Haku. CpelHss JIMHUSA TPEYroJbHUKA
U cpeHss TMHUA Tpaneunn. CBONCTBA U IPU3HAKU CHIEUAIBHBIX BUJIOB YETBIPEXYTOJIbHUKOB.

HccnenoBatenbckas paboTa: 3HAKOMBIE M HE3HAKOMBIE YETHIPEX YT OIbHUKH.

YpaBHEHMs U HEPABEHCTBA

Onpenenenne paBHOCWIbHBIX ypaBHEHUH. [I[pruMeHeHne cBOMCTB ypaBHEHUN C OJIHOM NEPEMEHHOM.
OmnpeneneHne KOJIMYECTBA JEMCTBUTENBHBIX KOPHEW KBaJpaTHOrO ypaBHEHMs. PemieHune papoOHo-
palOHAIbHBIX YPaBHEHUM, CBOASIIMXCS K JIMHEWHBIM WM K KBaJpaTHbIM ypPaBHEHHUSM, HCIIOJIb30BaHHUE
METOAAa 3aMEHbl NepeMEeHHOM. PerieHue TEKCTOBBIX 3ajau aureOpandeckuM CHocoOOM: HEepexoi OT
CJIOBECHOM (HOpMYyITUpPOBKM YCIOBHUS 337ayM K aareOpandyeckoil MoJeNH IMyTEeM COCTaBIICHHUS YPaBHEHUS;
pelleHre COCTaBIEHHOI'O YpaBHEHU; HHTepIIpeTalus pe3ynbraTa. ['paduueckas nunTepnpeTanus ypaBHEeHUN
C IByMs IIEPEMEHHBIMH.

Pemenue cucrem ypaBHEHHi, B KOTOPBIX OJIHO U3 YpaBHEHU He siBisieTcs JinHelHbIM. ['paduueckas
MHTEPIIPETALMS] PELICHNS YPABHEHUS C ABYMs IEPEMEHHBIMU U CUCTEM YPAaBHEHUN C JBYMsI IIEPEMEHHBIMH.
Peniennie HeJIMHEMHBIX HEPABEHCTB U UX CUCTEM. PellieHne HepaBeHCTB, COAEPKAIMX 3HAK MOAYIIA.

N300pakeHue pereHust HepaBeHCTBA C OJJTHON IEPEMEHHOM U CUCTEMBbI HEPABEHCTB Ha KOOPIUHATHOM
IpSIMOM, 3aIUCh PELIeHHs C MOMOIIBI0 CUMBOJIOB. HepaBeHCTBO ¢ 1Byms nepeMeHHbIMH. I'paduueckuii
METO/]] PELIEHUS CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMU.

HccnenoBatenbckas paboTa: paBHOCHIIBHOCTD U CIIEJICTBHE.

HccnenoBarensckas paboTa: rpadudeckas HHTEPIPETAUs YPaBHEHUH € ABYMS IIEPEMEHHBIMHU.

UccnenoBarensckasg paboTa: rpapuueckuii MeTOJ pELIEeHUS CHCTEM HEPAaBEHCTB C JABYMS
MIEPEMEHHBIMH.

[IpeoOpazoBanue moa00mst

[TpeobpazoBanue no1o0us u nogoOHbIe purypel. COOTHOIIEHUS B TOJA00OHBIX (pUrypax.

UccnenoBarenbckas padbora: 4yTo Takoe ppaxran?

Jloka3aTesnbcTBa HEPABEHCTB

OrneHka 3HaYeHUS BBIPAXKEHUS C UCIIOJIb30BaHUEM HEPABEHCTB.

IIpuMeHeHne CBOMCTB HEPABEHCTB B XOJI€ PEILCHUs 3a/1a4.

Omnpenenenyne paBHOCUIbHBIX HEPABEHCTB.

Jloka3aTenbCcTBO HEPABEHCTB.

Penienne TeKCTOBBIX 3a7jayu ¢ OMOILBIO JIMHENHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOM.

HccnenoBarenbckas paboTa: TMHEHHOE HEPABEHCTBO C OJTHON NEPEMEHHOM C MmapaMeTpoM.

[TpstMOyTONBHBIE TPEYTOJIBHUKH

Teopema Iludaropa m e€ mpuMeHEHHE TNpPH PEIIEHWH MNPAKTUYECKUX 3ajad. JlokazaTelbCTBO
COOTHOILIEHUH MEXIy MPOMOPIHOHAIBHBIMU OTpE3KaMHd B TMPSIMOYTOJIBHOM TpEYrojbHHUKE (BBICOTA,
NpoBeAEHHAs U3 BEPIIMHBI MPSIMOTO YIla; METpUUYEeCKUe COOTHOIIEeHUs). [IpiMeHeHrne COOTHOLEHUH MpH
pelICHUH TEeOMETPHUYECKUX 3agad. TpUroHoMeTpuuecKue (QYHKIUH OCTPOro yIriia MNpSIMOYTOJIbHOTIO
TpEyroJibHUKa (CHHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC). 3HAUEHHsI TPUTOHOMETPUUYECKUX (DYHKIIMHA AJIS YTIIOB
30°, 45°, 60°. Pemienue 3a/1a4 ¢ UCMOJIB30BAaHUEM TPUTOHOMETPUUECKUX (PYHKITHI.

[TpakTHKyM: pelieHne MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.

MaremaTuueckoe COpeBHOBAHUE: PEILIEHUE 3a7a4 Pa3HbIMU METOJaMHU.

DyHKIMHU



[Touck obnacTu ompeneneHus U MHOXKeCTBa 3HaueHH (QyHkuwu. ['paduk Gynkmum k/x. OyHkius
Buaa (ax + b)/(cx + d).

Yucna v BBIYUCIICHUS: JCITUMOCTb

DopMyIIMpOBKa OIPEIESIICHUsT JEJIMMOCTH HAIENI0, YHCEN, CPAaBHUMBIX IO JaHHOMY MOJYIIIO.
BrimonHenue neneHust ¢ octaTkoM. J[oka3aTenbCTBO W NPUMEHEHHE CBOWCTB CPaBHEHUH IO MOIYJIIO.
HaxosxaeHre ocTaTKOB CyMMBI ¥ IIPOU3BENICHHS IO TAHHOMY MOYITIO.

HccnenoBaTenbekas paboTa: JeIMMOCTb.

9 KUIACC

YpaBHEHMs U HEPABEHCTBA

buxBanparHeie ypaBHEHMs. MeTolbl PaBHOCWIBHBIX IIPe0Opa3OBaHUM, 3aMEHbl IEPEMEHHOM,
rpaduuecKoro MeToa Npu PeUIeHuU ypaBHEeHHH 3-i u 4-i creneHell. Pemenne HepaBeHCTB, COAEpKaAIINX
3HaK Moayna. HepaBeHcTBO ¢ aByMms nepeMeHHBbIMU. [IprMeHenne rpaduyeckoro MeToaa petieHus: CHCTEM
HEpPABEHCTB € JBYMs II€peMEHHbIMU. PemnieHue IpoOHO-pallMOHANbHBIX YPABHEHMM M HEPABEHCTB.
[Toctpoenne rpadukoB ypaBHEHHH, B TOM YHUCIE C HCHOJIb30BaHHWEM LUQPPOBBIX pecypcoB. IIpuBOIUTH
rpadMUecKyr0 HHTEPIPETALNIO PEIICHUS] YPaBHEHHS C IBYMsI IEPEMEHHBIMH M CHCTEM yPaBHEHHH C ABYMS
IIepeMeHHbIMU. [ccnenoBanne CUCTEM HEJIMHEHMHBIX YpaBHEHUHN ¢ NapaMmeTrpoM. PelneHue HEpaBeHCTB ¢
IBYMsI IEPEMEHHBIMU U UX CUCTEM.

HccnenoBatenbckue pabOTh: peLIEHHE 3ajady € IapaMeTpamMu — aireOpauyeckuM METOJI0M;
rpadM4ecKuM METOJIOM.

Pemenue TpeyrojabHUKOB

Teopema cuHYCOB M TeopeMa KOCHHYCOB, MX IPUMEHEHUE IIPU DPELIEHUU TPEYrOJIbHUKOB U
npakThdeckux 3ajad. COOTHOIICHUsT MEXIy TpUroHoMeTpuueckumu QyHkuusmu. [Ipocteiinme Gpopmyiisl
IPUBEJCHNUS, BBIBOJUMBIE U3 TI'EOMETPUYECKUX cooOpakeHui. HaxoxnaeHnue paamyca OINMCaHHOM
okpyxxHocTH. Popmyiia ['epona. Popmyrna MIOMAAN BBITYKIOrO YETHIPEXYTOJBHUKA.

[TpakTHKyM: pelIeHre FeOMETPUUECKUX U IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4 Pa3HBIMU METOAAMH.

Anrebpanueckue BbIpaXKEHUs

CrerneHsp ¢ palliOHAIBHBIM [T0KA3aTEIEM.

Omnpenenenne KOpHs n-il CTENEHU U CTETIEHU C PAllMOHAJILHBIM [T0KA3aTEJIEM.

[IpuMeHeHre omnepaluu W3BJICYEHHS KOPHSA N-Ml CTENEHW, HUCHOJB3YyS I[P HEOOXOAMMOCTH
KaJIbKYJATOp. Bhruncienue 3HaueHus CTENEHN ¢ palliOHAIbHBIM Noka3areneM. O1ieHKa 3Ha4eHUH KOpHs n-i
CTENEHU, 3HaUCHHE CTENEHN C PAlMOHAIBHBIM MOKA3aTeJIeM LENbIMU YHUCIAMH U JECSITUYHBIMU JPOOSIMHU.
CpaBHeHHE U yNOPSIOYUBAHKUE PALlMOHAIBHBIX U HPPALMOHAIBHBIX YUCEII, 3alIMCAHHBIX C IIOMOIIBIO KOPHS
N-il CTENEeHHU, CTENEHU C PAlMOHAJIBHBIM IOKa3zaTeleM. BBINOTHEHHE TOXKIECTBEHHBIX MpeoOpazoBaHUIl
BBIPAKECHMI, COAEP/KAIUX KOPEHb N-U CTENEHU, CTENEHb C PALIMOHAJIBHBIM I0KA3aTEIIEM.

[TogoGue TpeyroJbHUKOB

TeopeMbl 0 MPOU3BENECHUH OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUHN OTPE3KOB CEKYIIMX, TEOpPEMA O
KBaJpaTe KacareiabHOH, Teopembl UeBbl 1 MeHenas. VccnenoBanue, B TOM YHUCIIE C MOMOLIbIO IIU(PPOBBIX
pecypcoB, n3ydaeMbix KoHpurypamuil. [IpuMeHeHre J7aHHBIX TEOpeM MPH PeICHUH T€OMETPHUECKUX 3a/au.

3HAKOMCTBO C IIOHATUEM T'OMOTETHUH, C €r0 IPUMEHEHHUEM, B TOM YHCIIE B MPAKTUYECKUX CUTYALHAX.

HccnenoBatenbckas paboTa (C HCIOIb30BaHUEM MPOTPAMMHBIX CPEJICTB):

TOMOTETHS U €€ CBOMCTBA.

DyHKIMHU

[Tonsitne «pynkuums». IlpumeHeHue CcBOMCTB  QYHKUMH: Hyad (QYHKIUH, TPOMEXYTKU
3HAKOIOCTOSIHCTBA (DYHKIIMM, TPOMEXKYTKH BO3pacTaHHWs M YObIBaHUS (YHKIUHU, YETHbIE U HEYETHBIE
¢byHKuMu, Haubouplllee ¥ HaMMEHbIIee 3HaueHUs (QYHKIMU NMpH pemeHuu 3aaad. [loctpoenue rpadukos
(byHKIMH C TOMOIIBIO ITpeoOpa3oBaHuil BUA:

f(x) —f(x) + a; f(x) — f(x + a); f(x) — kf(x), f(x) —f(] x |), f(x) — | f(x) |.

Pacno3naBanue cTeneHHBIX (YHKIHUN U MOCTPOEHHE 3CKU30B TpaUKOB CTENEHHBIX (YHKIUH C
HaTypaJIbHBIMU NTOKa3aTeIsiMU pa3Hoi yeTHOCTH. Mcronb3oBaHue CBOMCTB rpa)uKoB CTENEHHBIX (PYHKIUH C
HaTypaJbHBIMU TTOKa3aTeJISIMHU TIpH perieHuu 3a1a4d. [loctpoenue rpadukoB PyHKIUH y , y = | X |.



UccnenoBarenbckas padbora: moBeaeHrne GyHKIMH U €€ Tpaduka B 3aBUCUMOCTH OT IapaMeTpa.

Mertoa koopauHat

[TapaiieabHOCTh M MIEPIICHIUKYISIPHOCTD MPSMBIX (depe3 yriioBoi K03 OUITESHT).

HaxoxneHne nepece4eHnil OKpYKHOCTEN U MIPSAMBIX B KOOpAHHATax. @opmysa pacCTOAHUSA OT TOUKH
no npsmoil. [lnomans mnapaienorpamMma B KOOpJIMHATaxX, MOHATHE 00 OPUEHTHUPOBAHHOM IJIOLIAIU.
IIpumeneHne MeTona KOOPAUHAT B IPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUYECKUX 3aa4ax, UCCIECJOBAHNE
MPUIIOKEHUS METO/1a KOOPIMHAT B BEIYMCIIUTEILHOW MaTeMaTHKE U HH(POPMATHKE.

HccnenoBatenbckas paboTa: pelieHHe MNPaKTUKO-OPHEHTUPOBAHHOM T'€OMETPHUYECKOW 3a/1a4H
METOJIOM KOOpPJIMHAT.

[TpaBriIbHBIE MHOTOYTOJIBHUKH. OKpPYKHOCTh U MHOTOYTI'OJIbHUKU

[TonsiTMe NPaBWIBHOIO MHOIOYTOJIbHMKA. POpMyJbl [UIsl BBIYMCIEHUS 3JIEMEHTOB IPaBUIIbHBIX
MHOTOYTOJIBHUKOB (CTOpOHA, paJAMyC BIIMCAaHHON W ONMUCAHHOW OKpYykHOCTEil). BriBox ¢dopmyn mimHBI
OKPY>KHOCTH U IUIOLIaAu Kpyra. [IinHa 1yru oKpy>KHOCTH, paJiMaHHas Mepa yria. [linomans kpyra u rniomaib
KPYrOBOTO CEKTOpa. BblumcieHHne MepuMEeTpOB M IUIOINAACH CIOXKHBIX (PUTYp, BKIIOUYAIOMIUX AJIEMEHTHI
Kpyra.

CamocTosTenbHOE OTKPBITHE: KaK HATH IEpUMETP U TUIOIIAb CI0KHON purypsi?

[TpakTuKyM: pelieHne 3a1a4 MOBBIIIEHHON CI0XKHOCTH.

YucnoBble OCIEN0BATENBHOCTH U IPOTPECCUN

OnpeneneHue BUIOB IOCIENOBATEIBHOCTEH: OrPAHUYEHHAS I10CJIENOBATEIBLHOCTh, MOHOTOHHO
BO3pacTaroas (yobIBarolias) nocie oBaTesbHoCTh. [IpeacraBienne 6eCKOHEUHBIX IEPUOANYECKUX IpoOeit
B BHJI€ OOBIKHOBEHHBIX. 3HAKOMCTBO C MOHATHEM CXOAMMOCTHU IMOCIIE€A0BATEIbHOCTH, HAXOKICHUE CYMMBI
0eckoHeuHO yObIBaIOLIEH reoMeTpruueckoil nporpeccuu. Ilpumenenne Mero1a MaTeMaTHYeCKON MHTyKIIHUH.

HccnenoBatenbckas paboTa: oBeIeHHE [OCIe10BaTEeIbHOCTEH — OT TMIIOTE3bI 10 JOKa3aTeIbCTBA.

JIBrKEHMSI IIIOCKOCTU

IlentpanbHas cummerpus. LlentpanbHo-cummerpuunble ¢urypsl. [loBopor. OceBas cummerpus.
@urypsl, CAMMETPUYHBIE OTHOCUTENIBLHO HEKOTOpo ocu. [TapamiensHelii nepenoc. [lonsaTue nBuxeHus u ero
cBoiicTBa. PaBencTBO Quryp. IIposBieHuss cuMMeTpUU B MPHUPOJIE, JKUBOIUCH, CKYJIBITYpPE, apXUTEKTYpe.
Komnozunun neuxenuit (pocreiinme npumepsl). [lpuMenenue B pelieHny reoMeTpuuecKux 3aj1au.

HccnenoBarenbckas padoTa (C HCIOIB30BAaHUEM MPOTPAMMHBIX CPEJICTB): KOMIIO3HUIIUS IBHKCHHH.

IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHMS KYPCA BHEYPOUYHOM

JAEATEJBHOCTHU «TPYJAHBIE BOITPOCBI MATEMATHUKN»

Peanuzanuss nporpaMMbl Kypca BHEYPOYHOM JESITENBbHOCTH «TpyAaHBIE BOMPOCH MAaTEMATHKH
HaIlrpaBJICHA Ha obecrieuenne JOCTHXXCHU O6yanOH1HMHCH JIMYHOCTHBIX, METAIIPEAMCETHBLIX U MPEAMCTHBIX
o0pa30BaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI B yactu:

— MIaTPUOTUYECKOI0 BOCIUTAHMSA: IPOSIBICHUE MHTEpeca K IPOLUIOMY U HACTOALIEMY
POCCUICKON MaTEMATUKU; LICHHOCTHOE OTHOLLIEHHE K JOCTUKEHHUAM POCCUMCKUX MaTEMAaTUKOB U POCCUICKON
MaTeMaTHYeCKOM LIKOJIbI, K MCIIOJIb30BAaHUIO 3TUX JOCTHXKEHHH B APYrUX HayKaxX U MPUKIaIHBIX chepax;

— IPAXKJAHCKOTO M JyXOBHO-HPABCTBEHHOI'O BOCIUTAHUA: TOTOBHOCTH K BBIIIOJHEHHIO
0053aHHOCTEH TpaKAaHWHA W pealu3alMyd €ro IpaB; IMPEACTaBICHHE O MaTeMaTHYECKUX OCHOBaX
(YHKIIMOHMPOBAHUS PA3IMUYHBIX CTPYKTYp, SBIEHHH, MpOLELyp TIpa)KIaHCKOro ooiiecTBa (HarpuMep,
BBIOOpBI, OMPOCHI), TOTOBHOCTb K OOCYXICHHIO AITHUYECKHX IpPOOJEM, CBS3aHHBIX C IPAKTHUYECKUM
IIPUMEHEHUEM JOCTHKEHUN HAyKU; OCO3HAHUE BaXKHOCTH MOPAIIbHO-DTUYECKUX IIPUHLIUIIOB B JEATEIbHOCTH
Y4EHOTI0;

- TPYZOBOI'O BOCIIUTAHUS: YCTAHOBKA Ha aKTUBHOE yYacCTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTHYeCKOM HampaBJIeHHOCTH; OCO3HAHHE BA)KHOCTH MAaTeMaTHYECKOro oOpa3oBaHUs HA MPOTSHKEHUH
BCEH JKM3HM JJIsl YCHEIIHOM MNpodecCHOHATbHOW MAeATEeIbHOCTH U PpPa3BUTHE HEOOXOAMMBIX YMEHUH;
OCO3HaHHBIM BBIOOpP M MOCTPOEHUE MHAMBUIYATbHON TpaeKTOpuu oOpa3oBaHUs U JKU3HEHHBIX IIAHOB C
Y4€TOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;



- 3CTETUYECKOT0 BOCIIUTAHHUSA: CIIOCOOHOCTB K IMOIIMOHAIBHOMY M 3CTETHYECKOMY BOCIIPHUSTHIO
MaTeMaTHYecKuX OOBEKTOB, 3ajad, peIIeHWH, pacCyXkIeHHH; yMeHHEe BHUIETb MaTeMaTHYECKHUE
3aKOHOMEPHOCTH B UCKYCCTBE;

- LIEHHOCTH HAyYHOTO IO3HAHMs: OPUEHTAIMs B JESITEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY
HAy4YHbIX NPEICTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS UEIOBEKa, MPHUPOJbI U OOILIECTBA;
[IOHMMaHHE MaTEeMAaTUYEeCKOH HayKu Kak c(epbl 4YeIOBEUECKOM IesATeNbHOCTH, 3TaloB €€ Pa3BUTUS U
3HAYMMOCTH ISl PA3BUTHUS LUBHIN3AINH; OBJIAJCHAE S3bIKOM MaTeMaTHKH M MAaTEeMAaTU4YECKOH KyJIbTypoi
KaK CpPEeJICTBOM TO3HAHUS MUPA; OBJIaJICHUE HABBIKAMH HCCIIEI0BATEIbCKOM

NeSITeTbHOCTH;

— ¢u3nveckoro BOCHHUTAHUS, (HOPMUPOBAHHUS KYJIBTYPHl 3J0POBbS U OMOLMOHAIHHOTO
OJaromnoy4dusi: TOTOBHOCTh MPUMEHSTh MaTeMaTUYeCKHe 3HAHUS B MHTEPECAX CBOETO 3/I0POBbsS, BEICHHS
3I0pOBOTO 00pa3a *KU3HH (3A0POBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHI U OTIBIXA, PEryJsapHast
¢u3nveckas akTUBHOCTH), CHOPMUPOBAHHOCTH HaBbIKa pe(IeKCHH, IPU3HAHUE CBOETO MIPpaBa Ha OUIMOKY U
TaKOro )K€ IpaBa JIPyroro 4yejaoBeKa;

— HKOJIOTUYECKOTO BOCIUTAHMS: OPHEHTAIMsl HAa NMPUMEHEHHE MaTEeMaTWYEeCKHX 3HAHUU JUIs
peleHust 3a1a4 B O00JIACTH COXPAHHOCTU OKPYKAIOIIeH Cpebl; IIAHWPOBAHHE IMOCTYIKOB M OIICHKAa HMX
BO3MOJKHBIX MOCJIEACTBUN Il OKPY)KAIOLIEH cpesibl; OCO3HAHUE ITI00AJIBHOIO XapaKTepa 3KOJIOTHYECKUX
po0JIeM U IyTeH ux pereHus;

- ajanTalliyd K U3MEHSIOIMMCS YCIOBHUSM COLMAIbHONM M MPHUPOJHON Cpeabl: TOTOBHOCTh K
JIEUCTBUSIM B YCIOBUSIX HEONPEJECICHHOCTH, IIOBBILICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH Yepes3
IIPAKTUYECKYIO JeSTEIbHOCTh, B TOM YUCIIE YMEHUE YUUThCS y IPYIUX JroAeH, IpUoOpeTaTh B COBMECTHOM
JeSTeIbHOCTH HOBbIE 3HAHUS, HAaBBIKM M KOMIIETEHIIMUM M3 OIbITA JPYTHUX; HEOOXO0AUMOCTh (hOpMUPOBATH
HOBBIE 3HaHMsI, HOPMYIUPOBATH UJIEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUAX, B TOM YUCIIE paHee He
U3BECTHBIX, OCO3HABATH JEPHUIUTHI COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIHPUHUMATh CTPECCOBYIO CUTYallMI0 KakK BBI3OB,
TpeOyIOLIMi KOHTpMEpP, KOPPEKTUPOBATH IPUHUMAEMBbIE PELICHUS U AEUCTBUS, (POPMYIUPOBATh U OLICHUBATh
PHUCKH U TIOCIEACTBUS, GPOPMHUPOBATH OIIBIT;

- BOCIIUTaHUS HMH(POPMAIIMOHHOW KYJIBTYpBI: TPOSBICHHE HWHTEpeca K HCIOJIb30BAHUIO
U(POBBIX TEXHOJIOTHHA JIJISI ONTHMH3AIMK IIPOIECCOB TOMCKA, aHaIn3a, 00pabOTKH, CO3[aHus, Tepeaadn
MaTeMaTHuecKol MHGOpMalMu | BU3yadU3alUid MaTeMaTHUYeCKUX OOOOUIEHWHM M pe3yabTaTOB aHAIN3a;
TOTOBHOCTh K HCIIOJIb30BAaHUIO ITU(PPOBBIX WHCTPYMEHTOB JUIS BBITOJHEHHS y4eOHOW JEATEIHHOCTH TPH
M3Yy4EeHUH MaTeMaTUKH; CIOCOOHOCTh IPUMEHSTH TU(PPOBBIE MHCTPYMEHTHI B YCIIOBUSX pealn3alliil Mep 110
MPEIYNPERKTCHUI0 BO3ZMOKHBIX HETAaTHBHBIX IMOCIEICTBUI aKTHBHOTO M CHCTEMATHYECKOTO MPUMEHEHHS
M(POBBIX TEXHOJIOTHI B yUEOHBIX LEJISX.

METANPEAMETHBIE PE3YJIBTATHI

ITo3naBaTebHbIE YHMBepPcaJibHbIe yueOHble AelicTBUs ba3zoBble Jioruyeckue 1eiicTBUA:

- BBISIBIISATh U XapaKTEPU30BATh CYLIECTBEHHbIE IPU3HAKH MATEMAaTHYECKUX 00BEKTOB, TOHATHIH,
OTHOLICHUH MEXIY MOHATHSIMHU, GOPMYJIUPOBATH ONpEENeHHs MOHATUH, YCTaHABIMBATh CYIECTBEHHBIH
MPU3HAK KJIaCCU(PUKALIMU, OCHOBAHUS Il 00OOIIEHUS U CPaBHEHUS, KpDUTEPHH MTPOBOIMMOI0 aHAIN3a;

- BOCIIPUHUMATh, dbopmynupoBaTh u npeoOpa3oBbIBaTh  CYKICHMS:

YTBEPAUTENIbHBIE U OTpULIATENIbHBIE, €MHUYHbIEC, YACTHBIE U OOIIHE, YCIOBHBIE;

- BBISIBIISAITh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M W NPOTUBOpeUMs B (hakTax,
JAHHBIX, HAONIOJCHUSAX W YTBEPXKIEHHSX, MpeaiaraTb KPUTEPUHM UL BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

- JieaTh BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKM, NECIYKTUBHBIX UM HHIYKTUBHBIX
YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHU 110 aHAJIOTUH;

— pa3buparh J0Ka3aTeIbCTBA MATEMaTHUYECKUX YTBEP)KACHUN (IpsSMble H OT MPOTHBHOTO),
MIPOBOAUTH CAMOCTOSITEJIBHO JIOKa3aTeIbCTBA MaTeMaTH4eCKHX (DaKTOB, BBICTPAWBATh apryMEHTAlUIO,
MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, MPUMEHATH METOJ MaTeMaTUYeCKON HHIYKIHMH, OOOCHOBBLIBATH
COOCTBEHHBIE PACCYKICHUS;



— BBIOMPATh CIOCOO perieHus y94eOHOW 3a7aun (CpaBHUBATh HECKOJIBKO BAPHUAHTOB PEIICHMUS,
BbIOMpaTh HanboJiee MOAXOSAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBaresLCKHe AeliCTBHA:

— UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUNA HMHCTPYMEHT MO3HAHUS, (OpMYIHpOBaThH
BOIPOCHI, (PUKCUPYIOIINE MPOTUBOPEUNE, IPOOIeMy, CaMOCTOSATEIbHO YCTAHABIUBAThH HCKOMOE U JIAHHOE,
(GbopMHUPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINI0, MHEHUE;

— MIPOBOAMTH TIO CaMOCTOSITEIbHO COCTABICHHOMY IUIaHY JKCIEPUMEHT, HCCIICIOBAaHUE II0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00beKTa, 3aBUCUMOCTEH 00BEKTOB MEXY COOOM;

— CaMoCTOSITeNTLHO (POpMyTUPOBaThH OOOOIIECHUS W BBIBOJBI MO pPe3yiIbTaTaM IPOBEIECHHOTO

HaOJIOICHNUs, UCCIIEOBaHUS, IKCIIEPUMEHTA, OIICHUBATh JIOCTOBEPHOCTH TOJTYYCHHBIX
PE3yNIbTaTOB, BHIBOJOB U 0000IICHUIA;

— MIPOTHO3HPOBATH BO3MOXKHOE PA3BUTHUE MPOIECCA, a TAK)KE BBIIBUTATH MPEITIOIOKEHUS O €T0
Pa3BUTUU B HOBBIX YCIOBHUSX.

Paborta ¢ unopmanmeii:

— BBISIBJISITh HEIOCTATOYHOCTh M W30BITOYHOCTH MH(POPMAIUU, JAHHBIX, HEOOXOIUMBIX s
pelIeHUs 3a/1a4H;

— BBIOMpaATh, AaHAM3UPOBATh, CHCTEMAaTH3UPOBATh M HMHTEPIPETUPOBATH HHQPOPMAIIHIO
pa3IMYHBIX BUJOB U (pOPM MpeICTaBICHHUS;

— BbIOMpaTh (opMy mpenacTaBieHHs WHGOPMAUM U WUIIOCTPUPOBATH pEIIaeMble 3aadu
CXeMaMH, IuarpaMMaMu, UHOU rpaduKoi U X KOMOUHALIUAMU;

— OLICHMBATh  HAAEKHOCTh HHPOpPMAIMK 1O  KPUTEPHUSAM, MPEATIOKEHHBIM WIn
chOpMyITUPOBAHHBIM CAMOCTOATEIBHO.

KoMmyHHnKaTHBHBIE yHUBepCaJIbHbIC y4eOHbIe 1eliCTBUA:

- BOCIIPUHMMATh U (OPMYJIMPOBATH CYKACHHUS B COOTBETCTBUM C YCJIOBUSIMH M ILEISIMU
00111eHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS 110 X0y PeLIeHUs 3a7jaui, KOMMEHTHPOBATh IOJIyYE€HHbIH pe3ysbTar;

- B X0Jl¢ OOCYXJEHHUs 3alaBaTh BOIMPOCHI 1O CYHIECTBY OOCYXTaeMOH TeMblI, IpOOIEeMBI,
pemaeMoi 3aj1a4u, BHICKa3bIBaTh WJIEH, HALICJICHHBIC HA TIOMCK PEUICHHUs, CONOCTABIATh CBOU CYXKACHUS C
CYKIIEHUSIMH PYTUX YYaCTHHKOB JHajiora, OOHapy>KMBaTh pa3jiMude U CXOJCTBO IMO3UIIHIA, B KOPPEKTHOM
dhopme popMynHpoOBaTh PA3HOTIIACHS, CBOU BO3PAKEHHUS;

- MPEJCTAaBIATh PE3YIbTAaThl PEHICHUS 33/Ja4H, DKCIEPUMEHTA, HWCCIIEAOBAHMS, MPOCKTa,
CaMOCTOSITEITLHO BEIOMPATh (POpPMAT BBICTYIICHUS C YIE€TOM 3a]1a4 ITPE3CHTAIMU M OCOOCHHOCTEH ayIuTOPHH;

- MOHMMaTh M HWCIOJH30BATh MPEUMYIIECTBA KOMAHIHOW M HMHIMBHIYaJIbHOH pabOTHI NpH
pemeHnn y4eOHBIX MaTeMaTHYeCKUX 3a1ay, MPUHUMATH IIeJb COBMECTHOH IesTeIbHOCTH, IJIAaHWPOBATh
OpTaHU3aIMI0 COBMECTHOHM paboThI, pacrpeneisiTh BUIBI PadOT, TOTOBAPUBATHCS, OOCYXIaTh MPOIECC H
pe3yabTaT paboThl, 000011aTh MHEHUSI HECKOIBKUX JTFOJICH;

— y4acTBOBaTh B TpPYNIOBBIX (opmax paboTbl (0O0CykIeHUs, OOMEH MHEHHUH, «MO3TrOBbIE
HITYPMBI» U UHBIE); BBITIOIHATH CBOIO YacTh Pa0OThI U KOOPIMHUPOBATH CBOU ACUCTBUS C APYTUMH WIEHAMH
KOMaH/Ibl, OLICHUBATh Ka4e€CTBO pe3yJibTaTa M KaueCTBO CBOETO BKJIA/a B OOIIUI pe3ynbTaT MO KPUTEPUSIM,
c(OpMYIHPOBaHHBIM YYaCTHUKAMH B3aUMOAECHCTBHSL.

Pery1siTuBHBIEe yHHBepcaibHble yueOHbIe AeiicTBUsI CaMoopranu3anusi:

— BBISIBJISATH MIPOOJIEMBI JUISl PELICHHUS B )KU3HEHHBIX U y4EOHBIX CUTYallUsX, OPUEHTUPOBATHCS B
Pa3NIUYHBIX OJX0/AaX MPUHATHUS PelIeHUH (MHANBUAYAIbHOE, TPYIIIIOBOE);

— CaMOCTOSITENTbHO COCTaBJIATH IUIAH, aJlTOPUTM pELIeHUs 3a/aud (WIM €ro 4acTb), BRIOUpPATh
CIOCO0 peIIeHUs] C Y4eTOM HMMEIOIIMXCS PEeCYypCcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTHPOBATh BapUAHTHI PEIIEHUI ¢ y4eTOM HOBOW MH(pOpMAaLIUH.

CaMOKOHTPOJIb:

- BJIAJIETh CIIOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJS IIpoIecca W pe3yjiabTaTa pPEHIeHUs
MaTeMaTHYeCcKOH 3a7jaur, CAMOMOTHBAIIMH U Pe(IIEKCHH;



- MpeIBUJIETh TPYAHOCTHU, KOTOpPbIE MOTYT BO3HUKHYTh IMpPU PEUICHUH 3a/add, BHOCHUTD
KOPPEKTUBBI B JEATEJIBHOCTh Ha OCHOBE HOBBIX OOCTOATEIHCTB, HAWICHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEN;

— OLICHUBATh COOTBETCTBUE pe3yJibTaTa JEATEIbHOCTU IIOCTABICHHOW I U YCIOBUSM,
OOBSCHATh NPUYUHBI JOCTUKEHHS WIM HEAOCTID)KCHUS LEeJIH, HaxXOOuTh OIIMOKY, JaBaThb OILICHKY
MPUOOPETEHHOMY OIIBITY.

IMOUMOHAIbHBII HHTEJJIEKT:

- BBIpAXKAaTb OMOHOHWH IIPU H3YUCHUHU MATCMATHYCCKUX O0BEKTOB U q)aKTOB, JaBaThb
OMOIMOHAJIBHYIO OLICHKY PCUHICHUA 3aa4U.

NPEIMETHBIE PE3YJIbTATbBI

[TpeameTHbIe pe3ynbTaThl OCBOCHUS IPOTPAMMBbI YU€OHOT0 Kypca K KOHIy 00y4eHHs B 7 Kjacce:

Mcnonb30BaTh MOHATHS MHOXKECTBA HATYpaJbHBIX YHCENI, MHOXKECTBA LEJbIX YHCENl, MHOXKECTBA
paMOHANBHBIX YHCEN MPH PEIICHUH 33J1a4, IPOBEJCHUN PACCYXKICHUH U JOKa3aTEIbCTB.

[ToHuMaTh U OOBSICHATH CMBICT MIO3UITMOHHON 3aITUCH HATYPAIbHOTO YUCIIA.

BoImonHATh, coueTas yCTHbIE U MMCbMEHHBIE IPUEMBI, apu(METHYECKUE ACHCTBUS C pallMOHATIbHBIMU
YHCIaMHU, UCII0JIb30BaTh CBOMCTBA YKCENl U MpaBuUiia IEHCTBUM, IPUEMbl PAallMOHAIBHBIX BBIYUCICHUH.

BBInonHATE 1EHCTBUS CO CTENEHAMU C HATYPaJIbHBIMH I10KA3aTENIIMU.

HaxonuTh 3Ha4YeHHs YUCIIOBBIX BBIPAKEHUH, COAEp)KAIMX palMOHAJIbHBIE YHMCIa U CTEHNEHH C
HaTypaJbHBIM IOKa3aTeJeM, MPUMEHATh pa3HoOoOpasHble COCOObl M MPUEMBbl BBIYUCIEHUS, COCTABIATh U
OLIEHUBATh YHUCIJIOBBIC BBIPAKEHHsSI IPU PELICHUU MNPAKTUUYECKUX 3a1ad M 3aJad U3 JIPYrux ydeOHbIX
IPEMETOB.

OKpyrJsTh YUCIIA C 3aJaHHON TOYHOCTBIO, @ TAKXKE 110 CMBICITY IPAKTUUECKOW CUTYallMH, BBIIIOJIHSATD
NPUKUJIKY U OLIEHKY pe3yJibTaTa BhIYMCICHUN, OLIEHKY 3HAUC€HUH YMCIIOBBIX BBIPAXEHUH, B TOM YHUCIIE MIPU
peLIeHNH IPAKTUYECKUX 3ajiad.

Pemiate TekcTOBBIE 33JaUul ApUPMETUYECKUM CIIOCOOOM, UCIOIB30BATh TAOIUIbI, CXEMBbI, YEPTEXKH,
JpyTUe CPeJICTBA MPEJICTaBICHUs JaHHBIX IIPU PELICHUH 3a/1a4.

Jloka3piBaTh M MPUMEHSTH MPU PEIICHUH 3a7a4 MPU3HAKK JACIUMOCTU Ha 2, 4, 8, 5, 3, 6, 9, 10, 11,
MPU3HAKH JETUMOCTH CYMMBI U IPOU3BEACHUS IIETBIX YUCETI.

[TpuMeHsTh pU3HaKU JenuMocTy Ha 7 u 13.

PacknaneiBaTe Ha MHOKUTENN HATypaJIbHBIC YHCIIA.

CB00OIHO OnEpUPOBATh MOHATUSAMU: YETHOE YUCIIO, HEYETHOE YHCII0, B3AUMHO MPOCTHIE YKCIIA.

Haxoaute Hanbonbmunii 001 AenuTenb 1 HauMeHblee o0I1ee KpaTHOE YMCEe U UCIOJIb30BaTh UX
MIPH PEUICHNH 33124, TPUMEHATh aaroput™ EBkimmna.

OnepupoBaTh MOHITHEM OCTATKA IO MOJTYJIIO, IPUMEHSTH CBOMCTBA CPABHEHUH 110 MOYITIO.

Hcnonp30BaTh anredpandeckyto TEpMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSATh €€ B MPOLECCE OCBOCHUS
yueOHOro Marepuara.

Mcnonb30BaTh MOHATHE TOX/AECTBA, BBIMOJHATH TOXIECTBEHHbIE IMPeoOpa3oBaHUs BbIpAXKEHUH,
JI0Ka3bIBaTh TOXKIECTBA.

BeinonuaATe neiicTBus (ClIO)KEeHUE, BBIYMTAHUE, YMHOXKEHHE) C OJHOWIEHAMH U C MHOTOYWIEHaMH,
IPUMEHSTH (OPMYIIbI COKPAIIEHHOTO YMHOXKEHUS (KBaApaT 1 KyO CyMMBI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTb
KBaJ[paTOB, CyMMa M Pa3HOCTh KyOOB), B TOM YMCJI€ JUIsl YIIPOIICHUS BRIYMCICHHUMN.

CocTaBisTh M peliaTh JMHEHHOE YpaBHEHHE HITU CUCTEMY JIMHEHHBIX YpaBHEHHI 1O YCIOBHIO 331a4H,
MHTEPIPETHPOBATH B COOTBETCTBHH C KOHTEKCTOM 3aJauMl MOJIyUYeHHBIH pe3ybTar.

Crpouts rpaduku nuHeHHbIX GyHKIud. CTpouTs rpaduk GyHKIMM y = [X|.

OnwuceIBaTh ¢ MOMOIIBIO (PYHKIUN M3BECTHBIE 3aBUCMOCTH MEXIY BETMUYMHAMH: CKOPOCTb, BpEMs,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTEIBHOCTD, BpeMSs, 00beM paboThI.

Haxoaute 3HaueHune QyHKIMM MO0 3HAYEHUIO €€ apryMeHTa.

[Tonumate Tpaduueckuit cmocod TmpenacTaBieHWs W aHanmW3a WHHOPMAIMKM, W3BIEKATh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPapUKOB pPeaIbHBIX MPOLIECCOB U 3aBUCHUMOCTEH.



Hcnonp3oBath cBoMicTBa PYHKITUH 1)1 aHaIU3a rpauKOB pealbHbIX 3aBUCUMOCTEH (HyIH (QyHKITUH,
MIPOMEXKYTKH 3HAKOMTOCTOSHCTBA (DYHKITUH, MPOMEXKYTKH BO3pacTaHUsI U yObIBaHUS () YHKIIMH, HAUOOJIbIIIEE U
HavMEHbIIIee 3HAUCHHS (PYHKITUN).

Hcnonp3oBaTh rpaguky ISl UCCIEIOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH, MPU PEUICHUH 3a1ad U3
IPYTUX y4eOHBIX MPEIMETOB U PEaIbHOM JKU3HH.

JlenaTe NPUKUIKY U OLICHKY JTUHEHHBIX U YTIIOBBIX BEJIMYMH IPEIMETOB B pEalIbHOM KU3HU, pa3MEPOB
MPUPOJHBIX OOBEKTOB.

Bnaners nonstuem «reomerpuueckoe mecto Touek» (I'MT). Omnpenensite Ouccektpucy yria u
CepeauHHbIA nepneHauKyasap K orpe3ky kak ['MT. Ilons3oBatbes nonsatuemM I'MT nmpu gokazarenbCcTBe
reOMETPUUYECKUX YTBEPKIECHUHN U TP PELICHNUH 3a/au.

Bitamers noHATHEM KacaTelbHON K OKPYKHOCTH, I10JIb30BaThCS TEOPEMOM O NEPHEHAUKYIAPHOCTH
KacaTelbHOU U pajuyca, IPOBEACHHOIO K TOUKE KaCaHUs.

Jloka3pIBaTh paBEHCTBO OTPE3KOB KacaTENIbHBIX K OKPY)KHOCTH, MPOBEACHHBIX W3 OJHOM TOYKHU, U
IIPUMEHSITH 3TO B PEILIEHUU T€OMETPUUECKUX 3a/1a4.

Jloka3biBaTh U MPUMEHATH MPOCTEUIIINE TEOMETPUYECKUE HEPABEHCTBA, TIOHUMATh UX MPAKTUUYECKUN
CMBICII.

[TpenmMeTHBIE pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTO Kypca K KOHITy oOyueHus B 8 KJjacce:

[loHuMaTh 1 UCIIONIB30BATH MIPEACTABICHUS O PACIIMPEHUH YUCIOBBIX MHOXKECTB.

CB0OOIHO OmEepUpOBaTH MOHATHAMH: KBaJpaTHBIA KOpPEHb, apu(MeTHYeCKUuil KBaJpaTHBI KOPEHbD,
UppalMOHANIFHOE YHCJIO, HAaXOJUTh, OLEHUBATH KBaJpaTHbIE KOPHH, HCIONb3yS MpPU HEOOXOAUMOCTH
KaJIbKYJISATOP, BBHINOJIHATh MpeoOpa3oBaHUS BBIPAKEHUN, COJACP)KAIIMX KBaIpaTHbIE KOPHU, HCIOJb3Ys
CBOICTBA KOPHEH.

Hcnonb30BaTh HayaiabHbIE MPEACTABICHUS O MHOXKECTBE JIEUCTBUTENIBHBIX YHCEIN JUIsl CPABHEHUS,
OKpPYTJICHUS U BBIYMCIICHUH, H300pakaTh ACHCTBUTEIbHBIC YHCIA TOUKAMHU Ha KOOPJAUHATHOM MPSIMOH.

Hcnonp30BatTh 3anucu O0MBIINX U MaJIbIX YHCEN ¢ TOMOIIBIO AECATUYHBIX Ipo0ei U cTeneHel yncia
10, 3anuchIBaTh U OKPYIJISATh YUCIIOBBIE 3HAUEHHUS PEATbHBIX BEJIIMUMH C HCIOJIB30BAHUEM PA3HBIX CUCTEM
U3MEPEHUM.

CB0oOOIHO omepupoBaTh IMOHATHEM OCTAaTKa 10 MOJYJIO, NPUMEHATh CBOMCTBA CpaBHEHWM IO
MOJ1YJII0, HAXOUTh OCTATKU CYMMBI U IIPOU3BEACHHUSI 110 TaHHOMY MOJYJIIO.

Haxoauth nonyctumele 3HaU€HUS IEPEMEHHBIX B IPOOHO-PAlMOHATILHBIX BBIPAKEHUSX.

[IpuMeHATh OCHOBHOE CBOMCTBO pallMOHATIBLHOM ApOOH.

BoinonuaATe npuBeaeHue anredpanyeckux ApoOeit K 00IIeMy 3HaMeHaTelt0, CJI0KEHUE, YMHOKEHUE,
JieJieHne anreOpandeckux Apooe.

BbInonHATE TOXKAECTBEHHbIE TPe00pa30BaHMsl pallMOHAIBLHBIX BBIPAXKEHUH.

[TpumensTh mpeoOpa3oBaHusl BIPAXKEHUHN JIJIS pEIICHUs Pa3IMYHbIX 33]1a4 U3 MAaTeMaTUKHU, CMEKHBIX
MIPEIMETOB, U3 pealbHON MPAKTHKH.

[TpuMeHATh TOHSATHE CTENEHU C LENbIM IOoKa3aTeJeM, BBIIOJIHATH MpeoOpa3oBaHMs BbIpAKEHUI,
COJIEPIKAIIMX CTENEHU C LENBIM MOKA3aTEIIEM.

HaxonuTh nomycTHMble 3Hau€HHUs MEPEMEHHBIX B BBIPAKEHUSAX, COJEpKaIlUX apupMeTHYecKue
KBaJIpaTHbIE KOPHHU.

BrimonsaTe npeoOpa3oBaHus UPPAMOHAIBHBIX BBIPAXKEHUH, HCIIONB3YsI CBOMCTBA KOPHEH.

Pemate 1poGHO-palinoHaNbHBIE YpaBHEHHUS.

PemaTts nuHENHbIE ypaBHEHHUs C IapaMETpaMM, HECJOXHBIE CHCTEMbl JIMHEWHBIX YPAaBHEHHH C
napaMeTpamH.

IIpoBoauTh HCCIENOBAaHUS YpPaBHEHUH M CHCTEM YpPaBHEHHH, B TOM 4YHCIE€ C HPHUMEHEHUEM
rpaduUecKux MpeacTaBlIeHui (ycTaHaBIMBATh, IMEET JIM YPaBHEHHE UM CUCTEMAa YPaBHEHHH pelIeHus, eCiIu
HMEET, TO CKOJIbKO, U ITPOYEE).

[lepexonuTe OT cinoBecHOH (HOPMYIHUPOBKU 3aJaud K ee anreOpandyeckod MOJAETH C TOMOIIbBIO
COCTaBJICHHS YPAaBHEHUS WU CUCTEMbI YpaBHEHHM, HMHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3ajjaun
MTOJIYYEHHBIN pe3yJIbTar.



[IpuMeHsTh CBOMCTBA YHCIOBBIX HEPABEHCTB JJIsi CpPaBHEHMS, OILIGHKH, peulaTh JIMHEWHBIE
HEPaBEHCTBA C OJTHOM MEPEMEHHOM 1 UX CUCTEMBI, 1aBaTh rpapHueCcKyIo HILTIOCTPALIUIO MHOXKECTBA PELICHUI
HEpaBEHCTBA, CUCTEMbI HEPaBEHCTB. JlOKa3bIBaTh HEPABEHCTBA.

[lonnmath M UCHONB30BaTh (PYHKIMOHAIbHBIE MOHSATHS U SA3BIK (TEPMUHBL, CHUMBOJHYECKHE
0003HaYEHHUS ), ONPELNATh 3HaUeHHE (YHKIUH 10 3HAYCHUIO apIyMEHTa, ONPEAesATh CBOMCTBA (PYHKIIUHU 11O
ee rpaduKy.

Crpouts rpaduku GyHKINH, OMMCHIBATH CBOMCTBA YUCIOBON (DYHKIIMU 110 €€ IpaduKy.

Pacrio3HaBaTh OCHOBHBIC BHJIBI YETHIPEXYrOJLHUKOB, UX 3JIEMEHTHI, MOJIB30BATHCA HX CBOHCTBAMU
IpU PEHICHUH TEOMETPUYECKUX 3anad. Pa3nmuyarh MpU3HAKK W CBOMCTBa MapajuiejorpamMma, pomba u
MPSIMOYTOJIBHHKA, TOKA3bIBaTh UX U YBEPCHHO IPUMEHSTH IIPH PEIICHUN T€OMETPUUSCKUX 3a1ad.

Pacnio3HaBath MEHTpaIbHO-CUMMETPUYHBIE (DUTYPHI M UCIOJIB30BAaTh MX CBONCTBA MPH PEUICHUU
3azad.

Brnagerp MOHATHSAMH TMOAOOUS TPEYroJbHUKOB, KOIPPUIMEHTa MMOM00US, COOTBETCTBEHHBIX
3JIEMEHTOB MOJO0HBIX TPEYTOJBLHUKOB. MIMETh mpecTaBiIeHe O MPEoOpa30BaHUK TOJO0US M O MOJOOHBIX
¢urypax. I[lomp3oBaTbcs MpU3HAKAMHU TOMO00WS TPEYTOJBHUKOB IMPHU PEIICHUU TCOMETPUUYECKUX 3aJad.
Jloka3piBaTh W TPHUMEHATH OTHOIICHUS MPOMOPIUOHAIBFHOCTA B TPSIMOYTOJIBHBIX TPEYTOJIbHHUKAX.
Jloka3eiBaTh U MPUMEHSTH Teopemy Daneca. [IpuMeHaTs mogo0ue B MPaKTUYECKUX 3a/1adax.

BbIBOINTE U UCIIONIB30BATH MpocTeiime GopMyIbl Ui IIIOMAAN TPEYroJlbHUKA, MapajieorpaMmma,
pomOa u Tpameuud. BpraucaATh (pa3zNUYHBIME CHOCOOAMM) IUJIOWIAAb TPEYroJbHUKA U IJIOLIAAH
MHOTOYTOJBHBIX (QUTYp (MONB3YSCh, TJ€ HEOOX0AUMO, KaIbKyIaATopoM). [IpuMeHsTs MeTon miiomaneit 1uis
peuieHus 3afad. 3HATh OTHOIICHHE IUIOMIAACH MOMOOHBIX (GUIyp M NPUMEHATh MPU PEIICHUU 3a/ad.
[TpuMeHsITh MOTy4YeHHbIE YMEHUS B IPAKTUUECKUX 3a/1a4ax.

[IpyuMeHsTh MOJy4YeHHbIE 3HAHUSA Ha MPAKTUKE — CTPOUTh MaTeMaTHUYeCKWe MOJAENH I 3aaady
peasibHOM JKU3HHU U TPOBOAUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM MOA00HS U TPUTOHOMETPHH
(MOAB3YsICh, TI€ HEOOXOIUMO, KATBKYIATOPOM).

[IpenmMeTHBIE pe3yabTaThl OCBOSHUS IPOrpaMMBbl yUeOHOTO Kypca K KOHITy oOyueHus B 9 KJjacce:

CB00OIHO OTEepUPOBATH MOHATUSMU: KOPEHb N-i CTENEHH, CTENIEHb C PAllMOHATBHBIM MOKa3aTeleM,
HaXOJUTh KOPEHb N-i CTCIECHH, CTENEHb C PaIlMOHATBHBIM ITOKA3aTeJIeM, MCIIOIb3Ys TPU HEOOXOAUMOCTH
KaJIbKYJISITOP, TPUMEHSITh CBOMCTBA KOPHS N- CTENICHH, CTENICHU C PAIlHOHATBHBIM TTOKA3aTEeIICM.

Hcnonp30BaTh MOHSATHE MHOXKECTBA JICHCTBUTEIBHBIX YHCENT TPHU PEIICHWH 3ajad, MPOBEICHUU
pacCyXKIE€HHUI U JOKa3aTEIbCTB.

CpaBHUBaTh W YHOPSAOYUBATH JICUCTBUTENBHBIC YHCIA, OKPYIJSATH JICWCTBUTEIbHBIC YHCIIA,
BBITIOJTHSATE MIPUKHJIKY PE3Y/IbTaTa BEIYUCICHHUH, OIICHKY YHCIIOBBIX BBIPAKCHHIA.

CBOOOJTHO OmNEpHUPOBATh IOHSATHEM KBAJAPATHOTO TPEXWICHA, HAXOJWTh KOPHH KBaJIPATHOTO
TpEXUJICHA.

PackitanpiBath KBaApaTHBIN TPEXUIIECH HA TMHEMHBIE MHOKUTEH.

PemaTh HeCTIOKHBIC KBaIpAaTHBIC YPAaBHEHUS C ITAPAMETPOM.

Permath Hec0XHBIE CUCTEMBI HEIMHEHHBIX YPaBHEHUH C MapaMeTpOM.

Pemmath ypaBHEeHHsI, HEPAaBEHCTBA U UX CUCTEMBI, B TOM YHCIIE C OTPAHUYEHUSIMH, HAI[PUMED B IENbIX
qHcax.

[IpoBoaNTh HCCIENOBaHMS YpaBHEHHWW M CHUCTEM YpPaBHEHUN, B TOM 4YHUCIE C MPUMEHEHHEM
rpaduyecKuX MpeacTaBlieHnH (yCTaHABINBATh, IMEET JIM ypaBHEHUE WIIM CHCTEMa YPaBHEHUH PEIIeHHUS], €CTTU
HUMEET, TO CKOJIBKO, U ITpoYee).

PemaTth TekcTOBBIE 3a/1a4M anreOpanuecKuM CIIOCOOOM.

Hcnonk30BaTh ypaBHEHUS, HEPABEHCTBA M UX CHCTEMBI ISl COCTABJICHUS MaTeMaTHYEeCKOW MOJIEIH
peaIbHOM CHUTYyallM WM MPUKIAAHON 3a7aud, HHTEPIPETUPOBATH MOJIYUYEHHBIE PEe3yNbTaThl B 33JaHHOM
KOHTEKCTE.

CBOOOIHO oOmMepupoBaTh TMOHATUSMHU: 3aBUCUMOCTh, (QYHKIUS, Tpaduk QYHKIHH, TpsMas
MPOMTOPIIMOHAILHOCTh, JIMHEWHAas (QYHKIUSA, OOpaTHas MPOTNOPIMOHAIBHOCT, Iapabona, THIepooa,
KYCOYHO-3a/IaHHasi (PyHKITHS.



UccnenoBars pyHKkIuio 1o ee rpaduKy, yCTaHABIMBATh CBOMCTBA (PYHKITMIA: 00JaCTh ONpEACIICHHUS,
MHOXECTBO 3HAa4€HUH, HYIM (QYHKLIHHU, NPOMEKYTKM 3HAKOIOCTOSHCTBA, MPOMEKYTKH BO3PACTaHUSA U
yObIBaHMs, YETHOCTh U HEUETHOCTb, HAaHOOJIbIIIEE M HANMEHbILIEE 3HAUCHUS, ACUMIITOTHI.

Pacrnio3HaBaTh KBaJIpaTU4HyO (QYHKIMIO 110 (hOpMyIie, IPUBOIUTH IPUMEPbI KBaJPaTHUHBIX (PyHKIIHIHA
U3 pearbHOH KU3HU, PU3NKU, TEOMETPUH.

OnpenensaTs nojiokeHue rpaduka KBaApaTUYHON (YHKLMHU B 3aBUCUMOCTU OT €€ K03(h(HULueHToB.

Crpouth Tpaduk KBagpaTHUYHOW (YHKIMHU, ONMUCHIBATH CBOWCTBA KBAaJPATUYHON (YHKLIUHU MO ee
rpaduKy.

Hcnonp30BaTh CBOMCTBA KBAAPATUIHON (DYHKIIMH [T PEIICHUS 3a]1a4.

Ha nmpumepe xBaapatnuHoi QyHKIMH cTpouTh rpaduk Gpynkuuu y = af(kx + b) + ¢ ¢ momombio
npeoOpas3oBanuii rpaduka pynkuun y=f(x).

WnnrocTpupoBaTh € TOMOIIBIO TpauKa pealbHYI0 3aBHCHUMOCTh WM IpOLEcC MO0 HX
XapaKTePUCTHKAM.

CB0o0OHO OmNEpUpOBaTh MOHATHAMU: MOCIEIOBATEIBHOCTD, apu(METHUECKass U TeOMETpUYecKas
IIPOTPECCUH.

3amaBaTh IOCIENOBATEILHOCTH Pa3HBIMU CIIOCOOAMM: OMHMCATENBHBIM, TAOJIWYHBIM, C MOMOIIBIO
(bopMyIIbI N-TO YiIEeHA, peKyPPEHTHBIM.

BBINONHATE  BBIUMCIEHUS € HCHOJb30BaHMEM (opMyl n-ro uwieHa apupMETHYECKOW H
reOMETPHUECKON IPOrpeccuii, CyMMBbI IIEPBBIX N YJIECHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJUHATHON INIOCKOCTH.

Pemate 3a1a4n, CBsI3aHHBIE C YMCIOBBIMU MIOCIIEI0BATEIBHOCTSIMU, B TOM UHUCIIE 33/1a4H U3 peabHOMN
KHU3HU (C UCIOJIB30BAHUEM KAJIbKYJIATOPA, LU(POBBIX TEXHOJIOTHH).

Pacnio3HaBaTh M NOpPUBOAUTH HpPUMEpPbl KOHEYHBIX M OECKOHEYHBIX I10CIIEA0BATEIbHOCTEMH,
OrpaHUYEHHBIX [TOCIIEI0BATEIbHOCTEH, MOHOTOHHO BO3pacTarouX (yObIBAIOIIUX ) IOCIIEA0BATENILHOCTEH.

MmeTs mpezacTaBieHUEe O CXOAMMOCTH IOCIENOBAaTEIIbHOCTH, YMETh HAaXOJUTh CyMMY OECKOHEYHO
yOBIBAIOIIEH FreOMETPUUECKOI TPOrPECCHH.

[TpuMeHsATH METOJ MaTeMaTUYECKON MHIYKIIMK NIPU PELICHUH 3a/1a4.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, IPUMEHSTh UX I HAXOXKICHUS Pa3ITUIHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOIBHUKOBY), IPU PEUICHUN T€OMETPHUECKUX 3a1ad. [IpuMeHsTh
MOJTyYCHHBIEC 3HAHUS TP PEIICHUH MTPAKTUYESCKHUX 3a/1a4.

[IpuMeHSATh TPUTOHOMETPHIO B 3aJadaXx Ha HaXOXKIEHHE IUIONIaTd, BBIBOJUTH M BIAJCThH
TPUTOHOMETPHUECKUMH (popMysaMH ISl TUIOMIAAN TPEYrojbHHKA, MapajuiesorpaMMa, pomba, Tpamnenuy,
BBIBOJMTB U MPUMEHATH GopMyIry ['epoHa u popMyIry JUTs TUTOIIA M BBITYKIOTO YE€THIPEX yTrOJIbHHUKA.

HmeTsb nmpencTaBieHne 0 TOMOTETHH, IPUMEHSTh B TIPAKTUYECKUAX CUTYAITHIX.

Hcnonb3oBatk Teopemsl UeBbl 1 MeHenas npyu peleHuu 3a/1a4.

Hcronp30BaTe TEOPEMBI O BIMCAHHBIX YIJaX, YIiax MEXIy XOopIamH (CeKyIIMMH) U yTie MEXIY
KacaTeNIbHOW M XOpJOW TPW pEHIeHWH TeOMETpUYecKHX 3anad. Joka3plBaTh M TPHUMEHSATH TEOPEMBI O
MIPOU3BEJCHUHU OTPE3KOB XOPJI, O MPOU3BEICHUN OTPE3KOB CEKYILUX, O KBaJpaTe KacaTelIbHOM.

Brnaners moHATHEM KOOpAMHAT Ha IIOCKOCTH, paboTaTh C ypaBHEHHEM INpPSMOW Ha IUIOCKOCTH.
Brnanets noHsTHsAMH yriaoBoro ko3gguuumenta u cBoOOIHOTO YieHa, MOHUMATh UX T€OMETPUYECKUNA CMBICIT
U CBSI3b YIVIOBOro KO3((UIMEHTa C BO3pacTaHWEM M YObIBaHHEM JMHEWHOW (QyHKIMHM. YMeThb pemaThb
METOZOM KOOPJIMHAT 3ajJayd, CBA3aHHbIE C NApaINBbHOCTBIO M MEPIEHAMKYISIPHOCTBIO TMPSAMBIX,
nepeceueHreM MpsIMbIX, HAXO0X/IEHUEM TOUYEK IepeceyeHHU .

BoIBoaUTH M Ba/eTh ypaBHEHHEM OKPYKHOCTHU. Vcroabp30BaTh METOJT KOOPAMHAT JUIS HAXOXKACHUS
nepeceueHnil OKpy)KHOCTEeH U MpsAMbIX. Brnaners GpopMmysiaMu pacCTOSHHUS OT TOYKH O MPSIMOM, TUIOIaan
napajiesiorpaMMa B KOOpJMHaTaxX, UMETh MOHATHE 00 OpUEHTHPOBAaHHOM 1oma u. [Tomp30BaThess METOIOM
KOOpJMHAT Ha TIUIOCKOCTH, MPHUMEHATh €ro MpU pPELICHUH TeOMETPUYECKMX M MPAaKTUYECKHX 3ajad.
[TpuMeHATh METO/] KOOPJMHAT B MPAKTUKO-OPUEHTHPOBAHHBIX FEOMETPHUUECKUX 3a1auax.

BrnaneTs moHsATHEM BEKTOpa. YMETh CKIIAIbIBATh M BRIYUTATh BEKTOPHI, YMHOXKATh Ha YKCIIO, BIAJICTh
MpaBUJIaAMHA TPEYTOJbHHUKA M TapaiesiorpaMMa. Biagers NMpakTHYeCKUMH HHTEPIPETAIMSIMA BEKTOPOB.



YBEpeHHO T0IB30BaThCA KOOpAMHATAMU BEKTOopa. BrnaaeTh CIoXE€HHEM U BBIYUTAHHUEM BEKTOPOB,
YMHOK€HHEM BEKTOpa Ha YUCJIO B KOOPAMHATAX.

Nmetp npencraBienue o 6a3uce (Ha mIOCKOCTH). PackiaasiBaTh BEKTOPHI 1O 0aszucy. PackimansiBaTh
BEKTOPBI CHJI C TOMOIIBIO TPOEHUPOBAHUS YU TPUTOHOMETPUYECKUX COOTHOIICHUH. [[pUMEHSITh oJTydeHHbIE
3HaHUS B IMPOCTEUINX (PU3HYECKUX 3a/1a4ax.

Bianeth moHATHEM CKaJspHOIO MPOU3BEICHUS BEKTOPOB, TIOHUMATh €r0 FT€OMETPUUYECKUN CMBICT U
YBEPEHHO TMOJh30BAThCSI €r0 BBIPAKCHHEM B JIGKAPTOBBIX KOOpPJAWHATAX. 3HATh JTUCTPUOYTUBHOCTH
CKaJIIPHOTO MPOU3BEICHUS U €T0 CBSI3b € MpoelupoBaHueM. [[pUMEHSTh CKaIsipHOE MPOU3BEICHUE BEKTOPOB
JUTSl HAXOXKJICHUS ITTUH U YTII0B. Pemath reomeTpudeckue 3aauu ¢ MOMOIIBIO CKaJIsPHOTO MPOU3BEICHMUS.
Hcnonb30Bath CKaIspHOE MPOU3BEICHUE BEKTOPOB B alreOpandeckux v (PU3MUecKux 3aaadax.

Bianers noHATHAMH MPaBUJIBHOIO MHOTOYTOJIbHUKA, ITTUHBI OKPYKHOCTH, JUTUHBI TyTH OKPY>KHOCTH
Y paJIMaHHOM MEpHI yIJIa, BBIYUCIATH IUIONAAb Kpyra U ero yacreil. [lonnmars cmbica yncina nt. [[pumeHars
MOJIYY€HHBIC YMEHHUS TIPU PEHICHUH MPAKTHYECKHUX 3a/a4. 3HATh UCTOPUYECKHE CBEACHHUS 00 M3MEpEeHUU
JUTMHBI OKPY>KHOCTH U TUIOLIAAHN Kpyra.

Nmetp mpencTtaBieHue O MpeoOpa3oBaHUM IUIOCKOCTH, O ABMXKeHUsX. HaxomuTs ocu, LEHTpbI
CUMMETpUHU (QUTYp, IEHTPHI IOBOPOTA, HAXOJUTh KOMITO3HUIIUUA TPOCTEHINUX npeoOpa3oBanuii. [IpuMeHsTH
JBH>KEHUS INIOCKOCTH IIPU PEIICHUU T€OMETPUYECKUX 3a]1a4.

[IpuMeHATh MOJyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaT€MAaTUYECKHE MOJENW Ui 3aJad
peanbHOM KU3HU M NPOBOJUTH COOTBETCTBYIOLME BBIYMCICHUS C TMPUMEHEHHEM TOA00US W
TPUTOHOMETPHYECKUX (QYHKIIHH (MONIB3YACH, TJ€ HEOOXOAUMO, KATbKYISITOPOM).

TEMATUYECKOE NNAHUPOBAHUE

7 KNACC
HaunmenoBanue
a3[1eJI0B U TeM ®opma
Ne| P KoimmuecTBo IIporpammuoe P
Kypca padoThI/XapaKTepUCTHKA
n/m . 4acoB coJep:KaHue
BHEYPOUYHOM AesITeJIbHOCTH 00y4aIoIINXCs
NesiTeJIbHOCTH
1 | dnemeHThbl 5 NcTtopuna Bo3HMKHOBEHMA 1 | CeMUHAP: U3 UCTOPUN
nctopun. Obuime Pa3BUTUA TEOMETPUM. BO3HWMKHOBEHMA U Pa3BUTUA
NOHATUA
MNMoHATMA: akcnoma, reomeTpuu.
reomeTpuu. .
Teopema, CBOMCTBO, MuHu-uccjIeI0BaHUeE: YTO TaKOe,
OcHoBHble .
durypsi NPW3HaK, AOKa3aTenbCcTBO, | TEOPEMA, CBOUCTBO, NPU3HAK,

onpegenexne A0Ka3aTeNnbCTBO, onpeageneHue.

NHCTpYyMeEHTbI ans
N3MepPEHMIN N MOCTPOEHNIA.
B3anmHoe

pacnosioXKeHne ToYeK Ha
npamoi. U3mepeHune
AIVHBI OTpe3Ka,
paccTosHME MeXay
TOYKamu. B3anmHoe
PacnosioXKeHne NpPAMbIX.

JlomaHaAa. Buabl




NomaHbIX. JAnHa
JlIoMaHoM.

MHOroyronbHUKMU.
MNepumeTp
MHOroyronbHuKa. MoHATue
O BbINYK/IbIX U HEBbIMYKbIX
MHOrOYro/ibHNUKax

Yncna u
BblYUCNEHUA.

Jennmoctb n eé

cBoncTBa. Mpur3Hakm

HccnenoBarenbckas padora:

AEeNNMOCTb U ee CBOMCTBa.

Aenvmocte. AEMMOCTU Ha 4, 6, 8, JIMCKycCHsI: COOTHeceHue Tuna
CloXKeTHble 11. Mpur3HaKu 3aga4un n mogenn. CpasHeHune
3a4aum AenMmocTy Ha 7, 13 apndmeTnyeckoro u
o nr nyeckoro met
(yHMBepcanbHbIi anrebpanyeckoro metoza
peleHna 3a4a4; LOCTOMHCTBA U
cnocob).
HeaoCTaTKK. MaTeMaTHuyecKoe

PeweHue 3apau COpPEeBHOBAHHE — PelleHe

MNOBBILIEHHOMN CNOKHOCTU. | cyeThbix 33434 PA3HBIMM

PeweHne 3apau Ha MeToAamMu

AeNMMOCTb.

ApndmeTnyeckunin metop,

peLleHns CHOXKeTHbIX 3a4au

TpeyronbHUKKU. PaBHble

TPEYronbHUKM B

reoMeTpUYEeCKnX IIpakTHKYM MO peleHunto
TpeyronbHUKW.
n KOHUrypaumax. MNpmsHaku 3agay. McciaenoBanue:

pU3HaKun

paBeHCTBA TPEYro/NbHUKOB. paBHble TPEYroNbHUKN B
paBeHCTBa

Mpu3HaKK paBeHCTBa reoMeTpPUYECKNX
TPeyronbHUKOB

NPAMOYTO/IbHbIX KOHbUrypaumsx

TPeyronbHUKOB.

MNepneHaMKyNAp U HAKNOHHAA
Anrebpaunyeckne MpeacrtasneHune 3asucumoctu | IlpakTukym no peweHunio
BblpaxeHun NPAKTUKOOPMEHTUPOBAHHbIX

MeXKay BeNNYNMHAMM B BUAE
dopmynbl.

CTeneHu, MHOTO4Y/1EeHbI,
npeobpasoBaHue
MHOTO4Y/1EHOB, AENCTBUA C
MHOro4/IeHaMu.
MHoro4yneH ctaHgapTHOro
BuAaa. CreneHb MHOro4neHa.
KopHu mHorouneHa.
HaxoxaeHne KopHe#
MHOro4/ieHa.

JloKa3aTenbCTBO TOXAECTB.

3a/ia4 Ha HaxoXaeHue
HEM3BECTHbIX BE/IMYUH C
npumeHeHnem dopmyn.
HccaenoBaresbckas padora:
KaK HaliTWU KOpeHb MHOro4YneHa?




Pa3Hble noaxoapl K
[l0Ka3aTeNbCTBY TOXKAECTB

TpeyronbHu
KU, U
reomeTtpuye
CKune
HepaBeHCTBa

CooTHOWeEHUA mexay
CTOPOHaMM M yrnamm
TPeyronbHUKa.
HepaseHcTBO
TPeyronbHUKa.
HepaseHcTBO 0 ANnHe
NlomaHoM. HepaBeHcTBO
mexay
nepneHaAnKynapom u
HaKNOHHOM.
PacctoAHMe OT TOYKKM 40
NpPAMOW

HccnenoBarenbckas padora
(8B TOM uncne ¢
ncnonb3oBaHUEM
«MaTeMATUYECKNX MAKeTOBY):
reomeTpuyeckme
HepaBeHCTBa.

IIpakTHKYM MO peLeHunto
MPaKTUKO-OPUEHTMPOBAHHbIX
3aga4. MoaeanpoBaHue c

NMOMOLLBbIO NPOrpamMmmHbIX
cpencTs

YpaBHeHUA U
cucTeMbl
YPaBHEHW

JInHeRnHble ypaBHEHUA U NX
cuctembl. OnpeaenexHune
4ymcna KopHel ANHenHoro
ypaBHEeHuUs.

PelueHne nnHenHbIX
YPaBHEHWI, coaepKaLlmxX
3HaK moaynsa. PeweHune
JNINHEMHbIX YPaBHEHWUI C
napameTtpamu. PewweHune
CUCTEM JINHEMHbIX
YPaBHEHWI pa3HbIMU
MeToaaMu

PaBHOCU/IBHOCTb YPaBHEHM A

CamocTosiTeJIbHOE OTKPBITHE:
NIMHENHble ypaBHEHMUA U
HepaBeHCTBa C MapameTpamm u
NX CUCTEMDBI.
HccaenoBaresnnckas padora (8
TOM YuMcne C UCNONb30BaHUEM
«MaTeMaTUYECKUX MAaKeTOBY):
JIMHElHble ypaBHEHMA,
cogepKallme 3HaK moayna.
I[IpakTHKYM MO peleHunto
3a/ia4: OT NPOCTOrO K C/I0}KHOMY
— peLlleHne CUCTEM IMHENHDbIX
YPaBHEHWI pa3HbIMM
metogamu. MaTemaTtunyeckoe
COPEeBHOBAaHME — pelleHne

MaTeéMaTUYECKUX 3a4a4 NO TeEMe

OceBaa cummeTpuAa

durypsbl c oceBomn
cummeTpueit. Npumepsbl
CUMMETPUN B OKPYXKatoLLLEM
Mupe

HccaenoBarenbckasi padora
(8 TOm uncne c
MCnosb3oBaHNEM
«MaTEMATUYECKUX MAKETOBY).
IMocTpoenue moaeneii (B Tom
yncne ¢ UCnoab3oBaHNEM
«MaTeMATUYECKNX MAKeTOBY).

IIpoekT: cummeTpusa B
OKpY’KatoLem mupe




8 | MHOroyronbHuUKM. 3 CyMma BHYTPEHHUX Yri0B IIpakTHKYM MO pelweHunto
OKpY>HOCTb. MHOTOYrosibH1Ka 1 cymma NPaKTUKOOPUEHTUPOBAHHbIX

BHELIHWX YI/10B BbINYKAOTO | 3373y,
MHOTOYTO/IbHUKA. HccaenoBaresbckas padora:
KacaTtenbHas 1 cekywian K B3aMMHOE PacnosioXKeHne
OKPY»KHOCTU. OKPYKHOCTU U NPAMOMN.
OKpY*KHOCTb, BNUCaHHaA B
yron.

9 | ®dyHKUMMK 4 Mownck obnactm HccnenoBarenbckas padora
onpeaeneHna n MHoxectea | (c ncnonb3osaHvem
3HaYeHU QYHKUUN. «MaTeMaTUYEeCKMX NAKeTOBY):
Mcnonb3oBaHMe pas3nyHbIX | B TOM YMCae CpaBHEHUE
cnocoboB 3agaHun CBOMCTB QYHKUUMU U KX
byHKUMK. Micnonb3oBaHue rpadmKoB B 3aBUCMMOCTM OT
CBOWMCTB QYHKLMIN aNs napameTpos
aHanusa rpaduKos
peanbHbIX 3aBUCMMOCTEN
(Hynn dyHKUMNK,

NPOMEXKYTKM
3HAKOMOCTOAHCTBA PYHKLMM,
NPOMEKYTKM BO3paCTaHUA U
ybbiBaHUA GYHKUMM,
Hanbonbliee N HaMMeHbLLee
3HauYeHUA GYHKLUHK).
IpadurKK, Kyco4HO-
3aflaHHble PyHKLMU

10 | FTeomeTpuyeckue 3 B3anmHoe pacnonoxkeHue IIpakTHKYM: NpaKTUKO-

MECTa TOHEK OKPY}HOCTU U NPAMOMN. OPWEHTUPOBaHHbIE 33a/a4M Ha
Mpumepbl reomeTpuyecknx | B3aMMHOE PacrnosioXKeHne
MeCT TOYeK Ha NAocKoCTH. | OKPYXXHOCTU M MPAMOiA.
MeToA reomeTprueckmx CamocTosiTeJibHOE OTKPBITHE:
MECT TOUYEK NP peLleHnm 4To Takoe MT?
reomeTpUYecKmnx 3aaau I[IpakTukyMm no peweHuto
3agay Ha TMT

OBIIEE 34

KOJIUYECTBO

YACOB 11O

ITPOI'PAMME




8 KJTIACC

HanmeHoBaHue dopma
Ne| pa3sjesioB u TeM Kypca | Koim4uecTBo IIporpammHuoe padoThl/XapaKkTepucTUKA
n/n BHEYPOYHOW 9aCOB coJep;KaHue JeATEeJIbHOCTH
AeATEJIbHOCTH o0yualomuxcs
1 | Ymcna v BbluMCNEHUA 5 KBagpaTHbIN KOpPEHb. IIpakTUKyM No pelweHunto
(KBaZpaTHblE KOPHM, BbinonHeHwe onepauuii ¢ 33434 OT NPOCTOrO K
nppaumoHanbHble NPPaLNOHANBbHBIMK EnOMHOMY.
yncna, cTeneHm) yncnamu. ToYHOCTb
NENBAMIKEHUS HUccaenoBareabckas
MPPALMOHANLHOTO YMCNa padora. KBagpaTHble KOpHMW.
npu peweHnn 3aau.
OKpyrneHue
NPPaLNOHANbHbBIX Yncen,
NPUKMAKA pe3ynbraTta
BbIYUC/IEHUN.
2 | Anrebpanyeckue 2 OpobHo-paumoHanbHbie IIpakTuKyMm No peleHuto
Bblpa*keHus BblpaxkeHusa. CTenexu. 3343a4: OT NPOCTOro K
BbinonHeHune CNOXHOMY
TOXAECTBEHHbIX
npeobpasoBaHui
paLMOHaANbHbIX
BblpaXKeHuM
3 | YeTblpexyro/ibHUKM 4 Mapannenorpamm, ero IIpakTuKyMm No peleHuto
NPWU3HAKKW 1 CBOMCTBA. 33434: OT NPOCTOro K
MpAMOYroiibHUK, pOMb, CNIOKHOMY.
KBaZpaT, UX NpU3Haku U HccaenoBarenbckas
CBOMCTBA. pabdora. 3Hakomble
Tpaneumsa. He3HaKomble
PaBHo6ep|peH|-|aﬂ YETbIPEXYTOJZIbHUKHU
Tpaneuwus, eé cBOMCTBA U
NPU3HaKK
4 | YpaBHeHUA u 6 KBagpaTHble ypaBHEHMUA. HccaenoBarennckas

HepaBeHCTBa

OnpepeneHuve
PaBHOCUbHbIX YPaBHEHWN.
MNpUMeHeHne CBOICTB
YPaBHEHWI C 04HOM
nepemeHHOoMN.
OnpeaeneHne KonnyecTsa
OEeNCTBUTENbHbIX KOPHEN
KBaZpPaTHOro ypaBHEHMUA.
PewweHne apobHo-
PaLMOHA/IbHbIX YPaBHEHW,
CBOAALLMXCA K IMHENHbIM
WK K KBaZpaTHbIM
YPaBHEHUAM,

padoTa: paBHOCUNBLHOCTb U
cneacrsme.

IIpakTukym no peweHuto
CIOXKETHbIX 3a4a4.
IIpakTuKyMm no peleHuto
3a4,a4: OT NPOCTOro K
CNOXXHOMY — ApO6HO-
paLynoHa/ibHble YpaBHEHMA.

HccnenoBaTeanckasn
pabora (B TOM Yncne ¢
MCNOoJIb30BaHNEM
«MaTeMaTUYeCcKmx




ncnonb3oBaHMe metToaa
3aMeHbI nepemeH HOMW.

nakeToB»): rpadpuyeckas
WMHTepnpeTauns ypaBHeHUM
C ABymA

PelweHune TekcToBbIX 33aau
anrebpanyecknm
cnocobom: nepexon, ot
cnoBecHoM GopMyNINPOBKK
YyCN0OBUSA 334a4M K
anrebpamnyeckoit mogenm
nyTem COCTaBAEHMUA
YPaBHEHMUS; pelleHne
COCTaB/IEHHOIO
YPaBHEHMUS;
MHTepnpeTauua
pesynbTaTa.

lpaduyeckan
MHTepnpeTauua
YPaBHEHWI C ABYMSA
nepemMeHHbIMU

nepemeHHbIMN.

MopaeanpoBaHue pPas/NyHbIX
CcUTYaLni

LleHTpanbHoCcMMMeETpUY
Hble GUrypbi.
MponopunoHanbHble
oTpe3sku. MNogobue.
MNpeobpasoBaHue
noaobus.

Mnowaau.

dopmynmpoBKa
onpeaeneHna u
[,0Ka3aTeIbCTBO CBOMCTB
LeHTpaNbHO-
CUMMETPUYHbBIX OUTYp.
CpeaHAaa nnHuA
TpeyronbHuKa. CpeaHasn
JNINHNA Tpaneuun.

Teopema Paneca.
lMponopunoHanbHbie
oTpe3Kku. BeeaeHne
noHATUS NnpeobpasoBaHun
noaobua n noaobHbIX
¢uryp. CooTHoweHMA B
noAobHbIX purypax.
3a4a4mM Ha HaxoxaeHue
naowaam c
MCNONb30BaHNEM
pa3breHma Ha YacTu U
AocTtpamBaHue. MeTog,
naowanein.

CamocrosTeIbHOE
OTKPbLITHE: YTO TaKoe

npeobpasoBaHune nogobus?

HccnenoBarennckas
pa6ora (B TOM uncne c

MCNnoa1b30BaHNEM
«MaTeMaTUvyeCKnx

I'IaKETOB»)Z YTO TaKoe

¢dpaktan?

IIpakTHKYM NO peLieHnto
3apa4




JoKasaTtenbcrBa
HEPABEHCTB

OueHKa 3HaveHus
BblparKeHus c
NCrnosb30BaHNEM
HepaBeHCTB. [pumeHeHne
CBOICTB HEPABEHCTB B
X0Z4e pelleHnA 3agay.
OnpegeneHune
PaBHOCU/bHBIX
HEepaBeHCTB.
Jokasatenbctso
HEpPaBEHCTB.

PelweHune TeKcToBbIX 3a4a4
C NOMOLbtO

IIpakTnyeckas padora:
NnocTpoeHne moaenem —
HepaBEeHCTBO Kak MoAaenb
peanbHOM CUTyaumu.
CamocTosiTeJIbHOE
OTKPBITHE: METOAbI
[OKa3aTe/IbCTBa HEPABEHCTB.
MaTteMaTH4eckoe
COpPeBHOBaHMeE — pelleHne
33434 pa3HbIMW MeTog4aMMU.

JIMHEMHbIX HEPABEHCTB C
04HOW NepeMeHHOIN.
UccnepgoBaHme
JINHEeMHOro HepaBeHCTBa
C O4HOM NepeMeHHOM ¢
napameTpom

HccaenoBareanckas
padora: nuHelHoe
HepaBeHCTBO C O4HOM
nepemeHHOM C NapameTpom

MpAmoyronbHble

Teopema Nudaropa n ee

IIpakTHKYM MO peleHunto

TPEYronbHUKN NpUMeHeHMe. NPaKTUKO-OPUEHTUPOBAHHbIX
JoKasaTtenbcTBo 3agau.
COOTHOLLIEHUI Mexay CamocrosTeIbHOE
nponopuMoHanbHbIMHA OTKPBITHE: YTO A 3HAO NPO
OTpeéskamu B NPAMOYTOJIbHbIM
NMPAMOYro/IbHOM TPEYroNbHUK?
TPEYyronbHuKe. MaremaTnueckoe
lNpumeHeHne COPEBHOBAHME — PelleHne
COOTHOLLEHWI Npun 3a4a4 pa3HbIMM METO4aMMU
peLleHnn reomeTpuUYecKnx
3a/au.
TpuroHomeTpuyeckme
bYyHKLMK B
NPAMOYTro/ibHOM
TPEYroNbHUKE.

PyHKLUK Mownck obnactn HccaenoBareanckan

onpeageneHna n

MHOMeCcTBa 3HaYeHuM

dYHKUMK.

Mpaduk dyHKUMM K/X.
DyHKUMA BMAa

(ax + b)/(cx +d)

pa6ora (B TOM uncne c
Ncnosb3oBaHWEM
«MaTemMaTUYeCcKnx
NakeToB»): UccaeaoBaHme
OYHKUMNA.
CamocTosiTebHOE

OTKpBbITHE: PYHKLMA BUAA
(ax + b)/(cx + d)




9 | Yucna v BbluUCNEHUA: 2 dopmynmposka HccaenoBareibckasn
AEeNNMOCTb onpegeneHna AeMMmocTu paﬁoTa: AeNNMMOCTb.
HaLeno, uncen, CamocrosiTeibHOE
CPABHUMBIX M0 AAHHOMY OTKpPbITHE: cpaBHeHmeu no
Mmoaynto. BoinonHeHune moaysio. Hpodaemub1ii
NMPAKTHKYM: pelieHue
OeNeHnA C OCTAaTKOM.
33134 Ha NOUCK OCTaTKOB
Hoxasate/bctso Vi CYMMbI U NpounsBeaeHunsa no
MPUMEHEHNE CBOMCTB moaynto. MareMaTudeckoe
CpaBHeHWi no moayio. COPEBHOBAHME — PelleHne
HaxoxgeHue ocTaTKoB 3a4a4 Ha 4e/IMMOCTb n
CyMmMmbl 1 nponsseeHnA CpaBHEHWE NO MoAay Nt
no AaHHOMY MOAY /0
10. | BnucaHHbie 1 4 BrnincaHHblie n IIpakTHKyM NO pelweHuto
OMUCaHHbIe LeHTpasibHble YrAbl. 334a4: OT NPOCTOro K
YEeTbIPEXYrO/IbHUKU Yrnbl mexay xopgamm v C/IOXHOMY
Cekywmmu. BnncaHHble
OnuncaHHble
YEeTbIPEXYTO/NIbHUKMU.
B3anmHoe pacnonoxeHue
OBYX OKPY¥HOCTeM
11 | NosTOpeHuUe, 1 BbinonHeHne HUccaenoBarennckasn
0606ueHMe, nccnenoBaTeIbCKOM paOora:
cucTemaTusaumAa paboTbl. BoinonHeHue m YeTbipexyroibHUKU 1
3alMTa NpoOeKTa OKPYXHOCTH
IIpoekT: YeTbipexyronbHUKK
N OKPYKHOCTHU
OBIIEE KOJIMYECTBO 34
YACOB 11O

ITPOI'PAMME




9 KJTIACC

HaumeHoBaHue
®opma
Ne Pa3sieIoOB U TEM | KonuuecTBO IMporpammHoe GoTE1/ P
- a00ThI/XapaKTepuCcTHKA
n/m| KYPCa BHEYpOUHOHU 4acoB co/iepKaHue P P p p
NesITeTbHOCTH AesITeJIbHOCTH 00y4aroumuXxcs
1 | YpaBHeHuA u 3 PeweHune ypaBHEHWUI C CamocTosiTeJIbHOE
HepaBeHCTBa napameTpom OTKPBITHE: peLleHne
C o
anrebpanvyeckMm mMeToAoM. | YPABHEHUM C MAPaMETPOM.
napameTpom
Mpaduueckunii meton, IIpakTHKYMBI NO peLIeHnto
peleHna ypaBHEHN C 3afa4: OT NPOCTOro K
napameTpom CNOXXHOMY — ApO6HO-
lpadunueckan paunoHanbHble ypaBHEHUA n
UHTEPNPETALNA PELLEHNA HepaBEHCTBA C MapaMeTPOM.
aBHEHMA C AByMA
yp ABY HccaenoBareabCcKue
nepemMeHHbIMM U CUCTEM
P . padoThI: peweHne 33834 ¢
aBHEHWM ¢ aBYyMA
yp ABY napameTpamm —
nepemMeHHbIMMU.
P anrebpanyeckum meToLom;
NccnepoBaHue cuctem
p.u 5 rpadmyeckmm metogom (B
HeNIMHEWNHbIX YPaBHEHWU C
TOM uncne ¢
napameTtpom. PewweHune
P P NCNO/Ib30BaHNEM
HepaBeHCTB C ABYMA
P Asy «MaTEeMATUYECKMUX
nepemMeHHbIMU U UX CUCTEM
P NakeToB»)
2 | PeweHune 3 dopmynbl NnpuBegeHUA. IIpakTHKYMBI MO peLIeHunto
TPEYronbHUKoB PelueHne npakTUYecKkunx 3afau.

3334 C MICNONb30BaHNEM
TeopeMmMbl KOCMHYCOB U
Teopembl CUHYCOB.
dopmyna lepoHa.
dopmyna naowagm
BbIMYKOro
YeTbIPexXyrosbHMKa.
CooTHOLWEHNA meXxay
TPUrOHOMETPUYECKUMU
dyHKunamK. MpocTenwmne
dopmynbl npuseaeHns U3
reomeTpuYecKmx
coobparkeHun.

PeweHne 3apau c
MCMONb30BaHMEM TEOPEM
KOCUHYCOB U CMHYCOB,
HaXoXKAeHUe paanyca
OMUCAHHOM OKPYKHOCTU

MaTtemaTH4decKoe
COPEeBHOBAaHUeE — pelleHne
reomeTpuyecKkunx/npaKkTmko-
OPUEHTUPOBAHHbIX

33434 pasHbIMM METO4aMM




Anrebpaunyeckne
BblpaKeHun

CteneHb € pauMOHabHbIM
nokasartenem. OnpegeneHue
KOPHA N-1 CTeNeHn 1 cTeneHn
C PauUMOHaNbHbIM
noKasaTtesiem.

MpumeHeHWe onepaumm
M3B/JIEYEHMA KOPHA N-1
CTeneHu, UCNONb3yA NpU
HeobxoaMmocTn
KanbKynaTop.

BbluncneHune 3HavyeHuA
CTENEHMU C paLNMOHaNbHbIM
rnokasaTenem.

OueHKa 3Ha4YeHUM KOpHA N-i
CTeNeHU, 3HAYEHME CTEMEHMU C
pPaLMOHaNbHbIM NOKa3aTenem
LenbiMu Yyncnamm u
OECATUYHbIMM Apobamu.
CpaBHeHMe n
ynopagoymBaHme
PaLMOHANbHbIX U
MPPaLMOHANbHbIX YMcen,
3aMMCaHHbIX C MOMOLLbIO
KOPHA N- cTENEHWU, CTENEHU C
pauMOHaNbHbIM
nokasartesniem. BbinonHeHne
TOXKAECTBEHHbIX
npeobpasoBaHuit
BblpaXKEHUM, coaepKaLmX
KOpeHb N-i cTeneHun, CTeNeHb

C pauynoOHa/ibHbiMm
NOKa3saTenem

IIpakTHKYM NO peLleHunto
3a4a4: OT NPOCTOro K
C/IOXKHOMY.

MaTtemaTn4eckoe
COpeBHOBaHME

OTpeskn B
OKPY*KHOCTH

Teopembl 0 NnponsseseHUmn
OTpPEe3KOoB XOpA, TeEOPEMbI O
npousseaeHMn OTPE3KOB
CEKYLLUUX, Teopema o
KBajpaTe KacaTe/ibHOW,
Teopembl YeBbl 1 MeHenas.
UccnepoBaHue, B TOM Ymcne
NOMOLLbIO

CamocrosiTeIbHOE
OTKpPBITHE (B TOM Yncne ¢
NCNO/Ib30BaHNEM
«MaTEMATUYECKMUX
nakeToB»):

Teopembl YeBbl 1 MeHenas.

IIpakTHKYM NO peleHuto
3ajau.

IIpakTuKkyM no
NOCTPOEHMUIO
AVHaMUYECKUX




LuMdpPOBbIX pecypcos,
n3y4yaembix KOHPUrypauui.
MpumeHeHWe AaHHbIX TEOpeM
npu peweHnn
reomeTpUYecKmnx 3a4au.

3HaKOMCTBO C MOHATUEM
romoTeTum, c ero
NPMMEHEHNEM, B TOM YMCNE B
NPaKTUYECKMX CUTYaLUAX

Mmopaenen c NoOMOLLbO
NpPOrpammHbIX CPeacTB.
HccaemoBarebckas
padoTa c nomoLLbto
NpPOrpammHbIX CPeacTB:
roMoTeTus U ee CBOMCTBA

DyHKUNMU

MoHAaTnE «PyHKUMAX.
MpuMmeHeHWe CBOMCTB
OYHKUMI: HYAU dYHKLUMK,
NPOMENKYTKMU
3HAKOMNOCTOAHCTBA QYHKLMN,
NPOMENKYTKN BO3pPACTaHMA U
ybbiBaHMA PYHKUMM, YETHbIE
N HeyeTHble GYHKLUN,
Hanbonblee N HaMMeHbLee
3HaYeHUA GYHKLMM Npu
peleHnn 3aau.
MocTpoeHue rpadmkos
bYHKUMIA € NOMOLLBIO
npeobpa3oBaHni BUAA:

f(x) =f(x) + a; f(x) = f(x + a);
f(x) — kf(x), f(x) =f(] x [), f(x)
= | f(x) ].

Pacno3HaBaHWe CTENEHHbIX
bYHKUMIA M NnoCTpoeHne
3CKM30B rpadmKoB
CTeneHHbIX GYHKLUI C
HaTypanbHbIMU
NMoKasaTeNAMM pasHoM
YEeTHOCTW.
Mcnonb3oBaHue CBOMUCTB
rpadMKoB CTENEHHbIX
OYHKUWIM € HaTypasibHbIMM
NoKa3aTeNAMM NpU peLLleHnm
3ajau.

MNMocTpoeHune rpadmkoB
OyHRUMny = VX, y = Vx,y
= x|

HccaenoBarennckas
pabora (B TOM uncne ¢
NCNoab30BaHUEM
«MaTEMATUYECKMX
naketos»): MNosegeHne
bYHKUMM 1 ee rpaduKa B
3aBMCMMOCTH OT
napameTpa.
IIpakTUKyMBI NO
peLleHunto 3a4au:
nocTtpoeHue rpadpuKkos
byHKUMIA y= VX Y
=Vx ,y=|x|;c
NOMOLLbIO
npeobpasoBaHUin K
npoBepKa ¢
NCNosb30BaHUEM
NnporpammHbIX CPeacTB




Bektopbl. MeTopa,
KoopAauHat

MapannenbHOCTb U
nepneHaAnKYyNapPHOCTb
npsambIx (Yepes yrnoson
KO3bdULMEHT).

HaxoxaeHune nepeceyeHni
OKPY!KHOCTEM W NPAMbIX B
KoopauHaTtax. Popmyna
PacCTOAHMA OT TOYKMU [0
NPAMOIA.

MNnowaab napannenorpamma
B KOOpAWHaTax, NoHATNE 06
OPMEHTUPOBAHHOW NOWAAM.
MpumeHeHWe meToaa
KoopAWHaT B
NPaKTUKOOPUEHTUPOBAHHbIX
reoMeTpUYecKmx 3aaadax,
nccnenoBaHMe NPUNOXKEHUs
MeTo/Za KOOPAMHAT B
BbIYUCUTENbHOMN
MaTemaTuke M MHbopmaTuKe

CamocTosiTeILHOE
OTKPBITHE: KaK pewwnTb
reomeTpUYecKyto 3agady ¢
NoMOLLbI annapaTa
anrebpbl?
HUccaenoBareabckas
pabora (B TOM uncne ¢
NCNosb30BaHUEM
«MaTeMaTMYeCcKmX
MaKeToB»): peLleHune
NpPaKTUKO-
OpPUEHTUPOBAHHOW
reomeTpu4eckomn sagaum
MEeTOA0M KOOpAMHaT.
MarteMaTHUYecKOe
COpeBHOBaHMeE — PeLLEHNE
reomeTpUYecKmx 3agad
pa3sHbIMM MeTo4aMM

MpasunbHblE
MHOFOYrO/IbHUKMW.

OKpYyXHOCTb U

MpaBunbHblE
MHOIOYro/IbHUKMU,

BblHUCNEHNE UX INEMEHTOB

CamocrosiTe/ibHOE
OTKPBITHE: KaK HalTH
nepMmeTp 1 naowagb
CNOXKHOM duUrypbi?

MHOTOYrO/IbHUKMU. BbluncneHne nepmmeTpos u
. IIpakTHKYM no pelieHunto
naowagen CNoxHbix Guryp, o
33/,a4 NOBbILEHHON
BK/IHOYAIOLLMNX 3/1eMEHTbI
CNIOXHOCTW.
Kpyra
Yucnosble Onpepenexve Bnao8 HccnenoBarenbckas
nocnenoBsaTesibHOCTU nocneposaTe/IbHOCTEMN: palora: nosegeHune
“ nporpeccum orpaHuMyeHHas nocnepoBaTeslbHOCTEN — OT
nocnenoBaTesIbHOCTb,

MOHOTOHHO BO3pacTaoLLas
(ybbiBatowwasn)
nocnenoBaTe/IbHOCTb.
MNpepctasneHune
6eCKOHEeYHbIX
nepuogmyecknx gpobein B
BUAE 0ObIKHOBEHHbIX.
3HAaKOMCTBO C MOHATUEM
CXOAMMOCTU
nocneaoBaTeIbHOCTH,
HaxoXAEHNe CYMMblI
6ecKoHe4yHo ybbiBatoLLEl
reomeTpuYecKom
nporpeccun. NMpumeHeHne

rmnoTe3sbl 40
AO0Ka3aTeNnbCTBa.

J{ucKyccHsi HA OCHOBE
peleHus 3axa4:
asnaetca imn MMU
yHuBepCaibHbIM?
CamocrosiTesbHOE
oTKpbiTHE: MMU — meToA,
[OKa3saTesibcTBa: Cymma
YNeHoB
nocnen0BaTe/IbHOCTU.
IIpakTukyMm no pelweHuto
3ajau:

[0Ka3aTeIbCTBO
HepaBeHCTB U




meToAa maTemaTU4ecKo
MHAYKLUN

[A0Ka3aTeNbCTBO Ae/IMMOCTU
MMW

9 AsukeHuna 2 LleHTpanbHas cummeTpus. HccaenoBaresabckas
NAOCKOCTH LleHTpanbHO- cMMMeTpUYHble | padoTa (B TOM Yncie ¢
d)l’ll'ypbl. rlOBOpOT. OceBasn MUCNO/Ib3OBaHUNEM
cummeTpua. durypbl, NPOrpPamMMHbIX
CNMMETPUHHBIE CPeAcTB): KOMMNO3MUMA
OTHOCUTENbHO HEKOTOPOW o
OBUXKEHU.
ocw.
CamocrosiTeqibHOE
MapannenbHbliK nepeHoc. OTKpbITHE:
MNoHATHE ABUXKEHUA M ero d)opmynmpOBKa BbIBOJOB
CBOMCTBaA. 0 CBOMCTBaAX KOMMO3ULNIA
PaseHcTBO duryp. aswxenunn. Ilpoexr:
MposABNEHMA CUMMETPUM B NpeobpasosaHuA
(ABUXKeHMA) B UCKyccTBE
npupoae, *KMBOMUCH,
CKY/IbNTYPE, apXMUTEKTYpe.
Komnosnumm aBuxeHnin
(npocTenwme npumepsbl).
MprMmeHeHWe B pelueHnn
reomeTpu4ecknx 3agau
10 | NoBTOpEHME, 3 PeweHwne 3apau, IIpoexr:
0606u.|,eHv1e, UNNOCTPUPYHOLWNX CBA3U ((|'|pe06pa3OBaHMﬂ B
cMcTemaTtumsaums MeXAy PasNYHbIMU TEMaMK MCKYCCTBE 1 apXUTEKTYpe»
Kypca NoBTopeHue,
Hrorosas konpepeHuus:
obobuleHune, cuctemaTusaums
«MaTtemaTtunka — 310
Kypca
Kpacuso»
OBIIEE KOJIMYECTBO 34
YACOB 11O

ITPOI'PAMME




