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MHNOACHUTEJIbBHASA 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
pe3ynbraToB. [locienoBaTenbHOCTh H3YYEHHS TEM Kypca COBIaaeT M0 BPEMEHH ¢ U3YYEHHEM 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 3amaua yuutens no peanusanuu [Iporpammsl cBsizaHa ¢ BO3MOXKHOCTBIO CO3/1aTh YCIOBHUS JJIS
00pabOTKH M MpeCTaBIeHHs HH(OPMAIIMKA HAYYHOTO COJIEPKaHMs (B TOM YUCIIE C UCIOIb30BAaHUEM
U(POBBIX HHCTPYMEHTOB) TPH OPraHU3alUy MHIUBUAYAIFHON U TPYIIIOBOM MPOEKTHOMN JEATEIBHOCTH.
Jlnist yCHenrHo! peann3ainy ClieHaprueB IPOSKTOB PEKOMEH IYETCs HCIIOJIb30BaTh MIEPCOHATILHBIE
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
UCCIIeIOBATENLCKON U MPOEKTHOM JAESITeIbHOCTH, PEIICHHEM HEeCTaHAapTHBIX 3a7a4 U JIp.
CtpykTypHupoBaHHe TEMaTHYECKOTO MIaHUPOBaHus B [I[porpaMme cOOTBETCTBYET MOPSIIKY U3YUECHUS
pa3esioB U TeM airedpbl ¥ reOMETPUH B OCHOBHOM IIKOJIE W T€M CaMbIM 00eCIeuYnBaeT MPEeMCTBEHHOCTh
YPOUHOI U BHEYPOUHOH JEATEIHLHOCTH.

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
MOBBIIIEHHOTO YPOBHSI CIIOKHOCTH; TIOCTPOCHNE MaTEMATHIECKUX MOJETICH, X UCCIIETOBAHHE;
WHTEPIPETAINS MOTYYCHHBIX PE3yJIbTaTOB MPU PEHICHUH 33/1a4 ¢ MEKIPEIMETHBIM U MPAKTHYECKUM
cojiep>KaHueM; TIOMCK, HHTepIpeTaIys, mpeoOpa3oBaHue U MPUMEHEHNE MaTeMaTHYecKoi HHPOpMaInH;
CaMOCTOSITENIbHOE OTKPBITHE HOBOI'O MaTeMaTuyeckoro ¢akra). Mcnonb3oBanue Takux Gopm padoThl
MIOMOTaET Pa3BUBATh Y OOYJAIOIINXCS, C OTHOW CTOPOHBI, HABBIKM BOCHIPUSATHS HOBOW HHPOPMALIUHU TTPU
pa3nMYHBIX (hopMax ee MoJIauH, a ¢ APYrol CTOPOHBI — AKTUBHOCTH, CAMOCTOSTEIIEHOCTD M CITOCOOHOCTh K
TBOpUecTBY. OcBoeHue [IporpaMmbl TOIKHO JOTOTHSTE U pa3BUBATh 3HAHUS M YMEHUS 00yJaroInXcs B
00JIaCTH MaTeMaTUKH, OPHEHTUPOBATh UX HA O0yYEeHHE B CpEIHEH IIKOJIE B Kaccax, IpeaycMaTpHUBaIOIINX
OCBOCHHE MaTeMaTHKH Ha YTIyOJIEGHHOM ypOBHE, B YACTHOCTH TEXHOJOTHYECKOTO POQHIIS, a TAKKe
CIOCOOCTBOBATh COLMATIBLHOMY (DOPMUPOBAHMIO TMUHOCTH O0YYAIOLIUXCS.

[Tporpamma kypca paccuntana Ha 102 gaca B Teuenue Tpex JieT o0ydenus B 7-9 knaccax (34 gaca B
KaX/I0M KJIacce) IpHu MPOBEICHUM 3aHATHH OIMH pa3 B HEJENo 1o | akajeMuyecKkoMy Jacy Kakioe.
L{enecooOpa3HbIM SBISETCS YepEOBaHUE TEM 3aHATUN C adredpanuecKuM U reOMEeTPHUECKUM
COZIepKaHUEM.

B 3aBHCHUMOCTH OT KOHKPETHBIX YCIOBUH peanu3aiuu [IporpaMmbl 1 KoJM4ecTBa 00yJaromuxcs
Jomnyckaercst popMHUpOBaHUE TPYII U3 00yUarOIIUXCs Pa3HbIX KJIACCOB B Mpeieax OAHOM napasuieiy.
[Tporpamma MOXeET peaan30BBIBaTHCSI 00pa30BaTENbHOM OpraHu3alueil caMoCTOATENbHO THO0 Ha OCHOBE
B3aMMOJICHCTBHS C JIPYTHMH OpraHU3alMsIMHU, OCYIIECTBISIOINMHI 00pa30BaTeIbHYIO 1EATEIbHOCTb.

ITo ycMOTpeHHIO yUuTelNsl HEKOTOPBIE 3aHATHS MOTYT OBITh UCKITIOUEHBI WJIM 3aMEHEHbI. PekoMeHyeTcs
BKJIFOYMTH B [IporpamMMy peruoHanbHbIN KOMIOHEHT: SKCKYPCHH Ha MPEANPHUSTHS, B pETHOHAIbHbBIE MY3€H,
BY3BI TEXHUYECKOHW HANIPABICHHOCTH JIJIS TIOBBIIICHUS HHTEpeca 00yJaroNIMXCsl K MPAKTHIECKOMY
M3YYEHUIO MPOQECCHii, CBA3aHHBIX C MATEMATHUKOM.



COJAEP)KAHUE ObYYEHUA

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.

IIJIAHUPYEMBIE PE3YJIbTATHI OCBOEHMS KYPCA BHEYPOUYHOM

NAEATEJBbHOCTHU «TPYJAHBIE BOITPOCBI MATEMATHUKN»

Peanuzanuss nporpaMMbl Kypca BHEYPOYHOM JESITENBbHOCTH «TpyAaHBIE BOMPOCH MAaTEMATHKH
HaIlrpaBJICHA Ha obecrieuenne JOCTHXXCHU O6yanOHIHMHCH JIMYHOCTHBIX, METAIIPEAMCETHBLIX U MPEAMCTHBIX
o0pa30BaTeIbHbIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI B yactu:

— MMaTPUOTUYECKOI0 BOCIUTAHUSA: IPOSBICHUE HHTEpeca K MPOLUIOMY M HACTOALIEMY
POCCUICKON MaTEMATUKU; LICHHOCTHOE OTHOLLIEHHE K JOCTUKEHHUAM POCCUMCKUX MaTEMAaTUKOB U POCCUICKON
MaTeMaTHYECKOM LIKOJIbI, K MCIIOJIb30BAaHHUIO 3TUX JOCTHKEHHH B APYrHX HayKaxX W MPUKIAIHBIX chepax;

— IPAXKIAHCKOTO M JyXOBHO-HPABCTBEHHOI'O BOCIUTAHUA: TOTOBHOCTH K BBIIIOJHEHHIO
0053aHHOCTEH TpaKAaHWHA W pealu3alMyd €ro IpaB; IMPEACTaBICHHE O MaTeMaTHYECKUX OCHOBaX
(YHKIIMOHMPOBAHUS PA3IMUYHBIX CTPYKTYp, SIBICHUH, MpOLeayp TpakAaHCKOro oOIiecTBa (Hampumep,
BBIOOpBI, OMPOCHI), TOTOBHOCTh K OOCYKIEHHMIO 3THYECKMX MpPOOJEeM, CBA3aHHBIX C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTHKEHUN HAyKU; OCO3HAHUE BaXKHOCTH MOPAIIbHO-DTUYECKUX IIPUHLIUIIOB B JEATEIbHOCTH
Y4EHOT0;

- TPYJAOBOI'O BOCIIUTAHUS: YCTAHOBKA Ha aKTUBHOE yYacCTHE B PEIICHUU NMPAKTUYECKUX 3ahad
MaTeMaTHYeCKOM HampaBJIeHHOCTH; OCO3HAHHE BA)KHOCTH MAaTeMaTHYECKOro oOpa3oBaHUs HA MPOTSHKEHUH
BCEH JKM3HM JJIsl YCHEIIHOM MNpodecCHOHATbHOW MAeATEeIbHOCTH U PpPa3BUTHE HEOOXOAMMBIX YMEHUH;
OCO3HAHHBIM BBIOOP M TMOCTPOEHUE MHAWBUIYAJIbHON TpaeKTOpuu oOpa3oBaHMs M >KU3HEHHBIX IUIAHOB C
Y4€TOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;



- 3CTETUYECKOT0 BOCIIUTAHHUSA: CIIOCOOHOCTB K IMOIIMOHAIBHOMY M 3CTETHYECKOMY BOCIIPHUSTHIO
MaTeMaTHYeCcKuX OOBEKTOB, 3ajad, peIIeHUi, pacCyXAeHUH; yMEHHE BHJETb MaTeMaTHYECKUe
3aKOHOMEPHOCTH B UCKYCCTBE;

- LIEHHOCTH HAyYHOTO IO3HAHMs: OPUEHTAIMs B JESITEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY
HAy4YHbIX NPEICTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS UEIOBEKa, MPHUPOJbI U OOILIECTBA;
[IOHMMaHME MaTEeMaTU4YEeCKOM HayKHh KakK cQepbl UYeJOBEUECKOM [eATEeNIbHOCTH, 3TAllOB €€ Pa3BUTHS U
3HAYMMOCTH ISl PA3BUTHUS LUBHIN3AINH; OBJIAJCHAE S3bIKOM MaTeMaTHKH M MAaTEeMAaTU4YECKOH KyJIbTypoi
KaK CpPEeJICTBOM TO3HAHUS MUPA; OBJIaJICHUE HABBIKAMH HCCIIEI0BATEIbCKOM

NeSITeTbHOCTH;

— ¢u3nvyeckoro BOCHHTaHUS, (HOPMUPOBAHHUS KYJIbTYPHl 3/J0pPOBbS U OSMOILMOHAIHHOTO
OJaromnoyy4nsi: TOTOBHOCTh MPUMEHSTh MAaTeMaTWYeCKHe 3HAHUSA B MHTEPECAX CBOETO 3/I0POBbsS, BEICHHS
3I0pOBOTO 00pa3za *KU3HH (3A0POBOE MHUTAaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U OTIbIXA, PEryJsapHas
¢u3nveckas akTUBHOCTH), C(HOPMUPOBAHHOCTH HABBIKA pe(ICKCHH, TPU3HAHUE CBOCTO IpaBa Ha OUIMOKY H
TaKOr'0 K€ IpaBa JAPYroro 4eIoBeKa;

- HKOJIOTUYECKOTO BOCIUTAHMS: OPHEHTAIMsl HAa NMPUMEHEHHE MaTEeMaTWYEeCKHX 3HAHUU JUIs
pelieHust 3a1a4 B 00JIACTH COXPAHHOCTU OKPY’KAIOLIeH Cpelbl; MJIaHWPOBAHHE IOCTYIKOB M OIICHKAa HMX
BO3MOJKHBIX MOCJIEACTBUN JJIsi OKPY’KAIOLIEH Cpelibl; OCO3HAHUE TI00aJbHOIO XapakTepa 3KOJIOTHYECKUX
po0JIeM U IyTeH ux pereHus;

- ajanTalliyd K U3MEHSIOIMMCS YCIOBHUSM COLMAIbHONM M MPHUPOJHON Cpeabl: TOTOBHOCTh K
JIEUCTBUSIM B YCJIOBUSIX HEOIPEJCIICHHOCTH, IIOBBILIEHUIO YPOBHSA CBOCH KOMIIETEHTHOCTH 4epes3
IIPAKTUYECKYIO JeSTEIbHOCTh, B TOM YUCIIE YMEHUE YUUThCS y IPYIUX JroAeH, IpUoOpeTaTh B COBMECTHOM
JeSITeIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIMHM M3 OIbITA JIPYTUX; HEOOXOAUMOCTh (hOPMUPOBATH
HOBBIE 3HaHMsI, HOPMYTUPOBATh UJIEH, TIOHATHS, TUIIOTE3bl 00 00BEKTAX U SIBJIECHUSAX, B TOM YUCIIEC PaHEe He
U3BECTHBIX, OCO3HABATH JEPHUIUTHI COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CUTYallUI0, BOCHPHUHUMATh CTPECCOBYIO CHUTYallUI0 KaK BBI3OB,
TpeOyIOLIMI KOHTPMEpP, KOPPEKTUPOBATH IPUHUMAEMBbIE PELICHUs U 1eHCTBUS, POPMYINPOBATh U OLIEHUBATh
PHUCKH U TIOCIEACTBUS, GPOPMHUPOBATH OIIBIT;

- BOCIIUTaHUS HMH(POPMAIIMOHHOW KYJIBTYpBI: TPOSBICHHE HWHTEpeca K HCIOJIb30BAHUIO
U(POBBIX TEXHOJOTHHA ISl ONTUMH3AIMU MPOILECCOB MOMCKA, aHAN3a, 00pabOTKH, CO3aHus, Nepeaadn
MaTeMaTHuecKol MHGOpMalMu | BU3yadU3alUid MaTeMaTHUYeCKUX OOOOUIEHWHM M pe3yabTaTOB aHAIN3a;
TOTOBHOCTh K HCIIOJIb30BAaHUIO ITU(PPOBBIX WHCTPYMEHTOB JUIS BBITOJHEHHS y4eOHOW JEATEIHHOCTH TPH
M3Yy4EeHUH MaTEeMAaTUKH; CIOCOOHOCTh IPUMEHSTH UG POBBIE HHCTPYMEHTHI B YCIIOBUSX PEaTU3aIlHA MEp IO
MPEIYNPERKTCHUI0 BO3ZMOKHBIX HETAaTHBHBIX IMOCIEICTBUI aKTHBHOTO M CHCTEMATHYECKOTO MPUMEHEHHS
M(POBBIX TEXHOJIOTHI B yUEOHBIX LEJISX.

METANPEAMETHBIE PE3YJIBTATHI

ITo3naBaTenbHbIE YHMBepPcaJlbHbIe yueOHble AelicTBis ba3oBble Jioruyeckue 1eiicTBUA:

- BBISIBIISATH U XapaKTEPU30BATh CYLIECTBEHHbIE IPU3HAKH MAaTEMAaTHIECKUX 00BEKTOB, TOHATHIH,
OTHOLICHUH MEXIY MOHATHSIMHU, GOPMYJIUPOBATH ONpEENeHHs MOHATUH, YCTaHABIMBATh CYIECTBEHHBIH
MPU3HAK KJIacCU(UKALMU, OCHOBAHUS il 00OOIIEHUS U CPaBHEHUS, KPUTEPHH ITPOBOIMMOI0 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 TPUMEHEGHHEM Toa00us |
TPUTOHOMETPHYECKUX (QYHKIIHH (MONIB3YACH, TJ€ HEOOXOAUMO, KATbKYISITOPOM).

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumeHoBaHue
a3/1eJI0B M TeM ®opma
Ne| P KoimmuecTBo IIporpammuoe P
Kypca padoThl/XapaKkTepucTUKA
n/n . 4acoB coJiep;KaHue
BHEYPOYHOM AeATeJIbHOCTH 00y4aroIuxcs
AeATEeJbHOCTH
1 | DnemeHTHI 5 Hcropus Bo3HUKHOBeHUs 1 | CeMMHAap: 13 UCTOPUU
ucropun. OOmume pa3BUTHUS TECOMETPHUH. BO3HUKHOBEHHMS U PAa3BUTHUSA
MOHATUSA
0 [lonsTus: akcuoma, TEOMETPHH.
TEOMETPHH. . M
TeopeMa, CBOUCTBO HHH-UCCIe0OBAHUE:
OCHOBHBIE P 5 > cc eflo €. YTO TaKoe,
bHryphL. IIpU3HAK, J0Ka3aTeiabCTBO, | TEOpPEMa, CBOMCTBO, NPU3HAK,

ONpEIENICHHUE. A0Ka3aTeJIbCTBO, OIMPEACIICHUC.

HNHcTpymeHTsl 1s
HU3MEPEHUH U IIOCTPOCHUM.
B3anmuoe

PacIoJIOKEHUE TOYEK Ha
npsiMoii. ismepenue
JUTMHBI OTPE3Ka,
paccTostHuE MEXAY
ToukamMu. Bzaumuoe
PacCIIOJIOKEHUE TIPSIMBIX.
Jlomanas. Bugsl




JIOMaHbIX. JlauHa
JIOMaHOM.

MHOroyrojabHUKH.
IIepumerp

MHOroyrojsHuka. [Tonstue

O BBIITYKJIBIX U

HEBBITYKITBIX

MHOT'OYTI'OJIbHUKAX
Yucna u JenumocTs U eé HccnenoBarenbckas padora:
BBIYHCIICHHUS. cBoiictea. [Ipusnakn JEIIMMOCTb U €€ CBOMCTBA.
Hemamocts. nemuMmocTH Ha 4, 6, 8, JlucKycemsi: COOTHECEHHE THIIA
CrokeTHbIe 11. ITpuznaku 3aga4u U Mozenu. CpaBHeHUE
3a1a4n nenmuMocTH Ha 7, 13 apu(pMeTUYECKOro u

(yHHBEpCATbHBIH anredpanvdeckoro MeTo/1a peeHus

3a/1a4; IOCTOMHCTBA U HEJJOCTATKU.
c1oco0).
MartemaTH4ecKoe cCOpeBHOBaHUE

Pewmenne allat — PELIEHHE CIOKETHBIX 3a1a4

TOBBIIIEHHOHN CIIOKHOCTH. | pasypivi MeToaMH

Pemenue 3amnay Ha

JEIUMOCTb.

Apudmernaeckuit MmeTon

pELIEHUs CIOKETHBIX 3a/1a4

Tpeyronpuuku. PaBHbie

TPEYTOJIbHUKHU B

F€OMETPUUYECKHUX IIpakTHKYM 110 pPEIICHUIO
TpeyrosbHUKH. )
Tpusnas koHpurypanusx. [Ipusnaku 3agauy. UccaenoBanme:

PaBEHCTBA TPEYTOJIbHUKOB. paBHBIE TPEYTOJLHUKH B
pasercTsa [Ipu3naku paBeHCTBa reOMETPUYECKUX
TPEYTOIBHHKOB MPSIMOYTOJTBHBIX KOH(UTyparusx

TPEYTrOJIbHUKOB.

[TepnienuKymsip ¥ HaKJIOHHAS
Anrebpanueckue [IpencraBnenue 3aBucumoctu | IIpakTHKYM 110 peLICHUIO
BBIPKEHUS MEX/ly BEINUHAMH B BH/IE MPAKTUKOOPHUEHTUPOBAHHBIX

(bopMyIIbI.

CreneHu, MHOTOWICHBI,
npeoOpa3oBaHue
MHOTOYJICHOB, ACHCTBUS C
MHOTOWICHAMHU.
MHOro4ieH cTaHJapTHOTO
Bruga. CTeneHb MHOTOYJIEHA.
KopHn MHOrOUNEHA.
Haxoxnenue kopHen
MHOTOYJICHA.
JlokazaTenbCTBO TOXKJIECTB.

Pasznble TOoIX0abI K
JTIOKA3aTeJIbCTBY TOXKJIECTB

3a/1a4 Ha HaXO0XJICHNE
HEU3BECTHBIX BEJINYUH C
npUMeHeHHeM (OopMyIL.
HccnenoBarenbckas padora:
KaK HaTH KOPEHb MHOTO4JIEHA?




Tpeyroabau
KH, U
reoMeTpuyec
KHe
HEpaBEHCTBA

COOTHOILIICHUS] MEXKTY
CTOpPOHaMHU U yriaMu
TPEYTOJIbHUKA.
HepasenctBo
TPEYroJIbHUKA.
HepagenctBo o ninne
nomanou. HepaseHcTBO
MEXIY
MEePIEHIUKYISIPOM U
HAKJIOHHOM. PaccrosiHue
OT TOYKH 10 NPSMOK

HccaenoBarenbckas padora
(B TOM uHncne c
HNCITOJIB30BaHUEM
«MaTeMaTHYEeCKUX MAKETOBY):
reOMEeTPUUECKUE
HEpaBEHCTBA.

IIpakTHKYM 110 pelIeHnIO
MPAKTUKO-OPUCHTHUPOBAHHBIX
3aga4. MoaeanpoBaHue C
IIOMOIIBIO MTPOrpaMMHBIX
CpEICTB

YpaBHeHus u
CHUCTEMBI
YpaBHEHUH

PaBHOCWIIBHOCTB ypaBHEHUI
JIuHeiiHble ypaBHEHUS U UX
cucteMbl. OnpeneneHue
YHUCIIa KOPHEW JTUHEHHOTO
YpaBHEHUS.

Pemenune nuHenHbIx
YpaBHEHUH, CoJiepKallux
3HaK MoAayds. Pemenue
JIMHEWHBIX YpaBHEHUH C
napamerpamu. Pemenue
CUCTEM JIMHEHHBIX
YpaBHEHUH pa3HbIMU
MeToAaMHu

CamocTosiTe/ibHOE OTKPBITHE:
JIMHEHHbIE YPaBHEHUS U
HEpaBEHCTBA C [TapaMeTpamu 1
HUX CUCTEMBI.
HccnenoBarenbekas padora (B
TOM YHCJIE€ C UCIOJIb30BAHUEM
«MaTeMaTHYECKUX TTAKETOBY):
JUHEHHbIE YpaBHEHUS,

coJiep KaIlye 3HaK MOJYJIA.
IIpakTHKYM 10 PELICHUIO
3a/1a4: OT MPOCTOrO K CIOKHOMY
— PEIIEHUE CUCTEM JIMHEWHBIX
YpaBHEHUH pa3HbIMU METO/IAMH.
Maremaruueckoe
COPEBHOBAaHME — pELICHUE

MAaTEMATHYCCKHUX 3a1a4 110 TEMC

OceBas cummerpus

Durypsl ¢ 0CeBOI
cumMerpuen. [Ipumepst
CUMMETPHUU B OKPYKAIOIIEM
MHupe

HccnenoBarenbckas padora
(B TOM uHCHE C
UCIIOJIb30BaHUEM
«MaTEeMaTUYECKUX TTAKETOBY).
IMocTpoenue moaeneii (B
TOM YHCIIE C
UCIIOJIb30BaHUEM
«MaTEeMaTUYECKUX TTAKETOBY).

HpOCKTI CUMMCTpPUA B
OKpYZKaromem MHUpe

MHOroyrojabHuKH.
OKpyKHOCTb.

CymMa BHYTpPEHHHUX YIJIOB
MHOTOYT'OJIbHUKA U CyMMa
BHEIIIHUX YIJIOB BBITYKJIOTO
MHOTOYT'OJIbHUKA.

KacareapHas u CCKYyIIasa K

OKPYKHOCTH.

IIpaKkTHKYM I10 PELICHUIO
MIPaKTUKOOPUEHTUPOBAHHBIX
3a/1ad.

HccaenoBarenbckas padora:
B3aMHOE PACIIOJIOKEHHE
OKPY>KHOCTH Y MPAMOI.




OKpy>KHOCTb, BIIUCAHHAS B
yTOJL

9 | ®ynkuuM 4 [Touck obmnactu HccaenoBaresbckas padora
oTpesieNieHUs] U MHOXKeCTBa | (C UCIIOJIb30BAaHUEM
3HaYEHUN QPYHKIHHU. «MaTeMaTHYEeCKUX MAKETOBY):
Hcnonb30BaHue pa3iuyHbIX | B TOM YKCIIE CPAaBHEHHE
Croco00B 3aaHus CBOMCTB PYHKIIMH U UX
¢byukuu. Mcnonb3oBanue | rpaUKoB B 3aBUCUMOCTH OT
CBOMCTB (DYHKITMH 115 napaMeTpoB
aHayn3a rpa(uKoB peanbHbIX
3aBUCUMOCTEN (HyJIn
(GyHKINH, TIPOMEKYTKH
3HAKOMOCTOSIHCTBA (PYHKITUH,

MIPOMEXYTKH BO3PACTAHUS H
yObIBaHUs (HyHKIINH,
HauOOJIbIICe U HANMCHBIIIEE
3HaueHUsl QYHKIUN).
I'paduku, kycouHo-
3a/laHHble (PyHKIUN

10 | 'eomerpudeckue 3 B3anmMHoe pacnonoxenue IIpakTHKYM: NIPaKTUKO-

MecCTa TOUCK OKPY>KHOCTH U IPSMOM. OpUEHTUPOBAHHBIC 3a/1aU/ HA
IIpuMmepsl reomMeTpuueckux | B3aUMHOE PACIIOJIOKCHUE
MECT TOUEK Ha Iiockocty. | OKPYKHOCTH M TPSMOH.
METOx reoMeTPHYECKHX CamocTosiTe/ibHOE OTKPBITHE:
MECT TOYEK IpH pemienun | 110 TaKoe I'MT?
TeOMETPUUYECKUX 3a7a4 IIpakTuKyM 10 pelIeHuIo 3a/1a4
Ha [MT

OBILIEE 34

KOJINYECTBO

YACOB 11O

ITPOI'PAMME




8 KVIACC

HauMeHoBaHue ®opma
Ne | pasiesioB u TeM Kypea | Koau4ecTBo IIporpammHuoe padoThI/XapaKTepUCTHKA
n/n BHEYPOUHOM 4yacoB coJep;KaHue JesTeJIbHOCTH
OeATCJIBbHOCTU Oﬁyqammnxcﬂ
1 | Yucna u BeIYUCICHUS 5 KBanpaTHblii KOpEHb. IIpakTUKyM 10 penIeHuo

(KBapaTHBIC KOPHH,
UppaIroHaIbHbIC
YHUCIIa, CTCTICHH )

Brinosninenue onepanuii ¢
UppalMOHATLHBIMU
ycnamu. TOYHOCTh
MPUOTKEHUS
UPPallMOHATILHOTO YUCIIa
IIPH PEIICHUN 3a/au.
OxkpyrieHue
HpPALMOHATILHBIX YUCE,
MPUKHJIKA pe3yIbTaTa

3aJlav: OT IIPOCTOTIO K
CJIIOKHOMY.

HUccaenoBareabckas
padora. KBagpaTHbie KOpHU.

BBIYMCIICHUM.

2 | AnreOpandeckue 2 JpoOHOo-palinoHanbHble IIpakTHKyM 110 pelieHno

BBIPAXKECHUS BbIpakeHUs1. CTENeHHU. 3aJa4: OT IPOCTOTr0 K

Beinonnenue CII0KHOMY
TOKJIECTBEHHBIX
npeoOpazoBaHMit
paloOHaIbHBIX
BBIPaKCHUIN

3 | YeThIpexyroabHUKH 4 [Tapamienorpamm, ero IIpakTHKYM 110 pELICHHUIO
IIPU3HAKU U CBOMCTBA. 3a/1a4: OT MPOCTOro K
[IpssMoyronpHUK, pOMO, CIIOKHOMY.
KBAaJ(paT, NX MPHU3HAKK 1 HcciienoBareibcKas
CBOMCTBA. pabora. 3HaKOMBIE
Tpanenus. PaBHoOenpeHHasi| HE3HAKOMBIE
Tpamneuus, e€ CBOUCTBa U YEThIPEXYTOJbHUKU
MIPU3HAKU

4 | YpaBHeHusa u 6 KBanpatHbie ypaBHEHHUS. HccaenoBareabckas

HEPaBeHCTBA

Onpenenenue
PaBHOCWJIBHBIX YPaBHEHUM.
IIpuMeHeHnE CBOWCTB
YPaBHEHUH C OJTHOI
nepeMeHHol. OnpeneneHue
KOJINYECTBA
JENCTBUTEIIBHBIX KOPHEU
KBaJIpaTHOTO YPaBHEHUH.
Pemenne npo6HO-
palOHAIbHBIX YPABHEHMI,
CBOASAIIMXCS K JINHEUHBIM
WM K KBaJPAaTHBIM
YPaBHEHUSM,
HCIIOJIb30BAaHUE METO/A
3aMEHBbI IEPEMEHHOM.

padoTa: paBHOCUJILHOCTh U
CIICJICTBUE.

IIpakTUKyM 10 pEIICHUIO
CIO)KETHBIX 3a7ad.
IIpakTUKyM 10 pEIICHUIO
3aJ1a4; OT MPOCTOTO K
CJIO)KHOMY — ApOOHO-
palroHaIbHbIC YpaBHEHUSI.

HccaenoBarenbckas
pabora (B TOM yHcle C
UCTIOJIb30BaHUEM
«MaTeMaTHYECKUX
MaKeTOBY»): Tpaduueckas
MHTEpIpeTalys ypaBHEHUH C
JIBYMS




Permrenuie TeKCTOBBIX 3aa4
anreOpandecKum
CIoco0oM: TIepexoy] OT
CIIOBECHOM (hOpMYyITUPOBKU
YCJIOBHS 33J]auU K
anredpanveckoi Moienun
MyTEM COCTABIICHHSI
YPaBHEHUS; PeIICHUE
COCTaBIICHHOTO
ypaBHEHUS;
WHTEPIIPETAIHS
pe3yInbrarta.

I'paduueckas
WHTEpIpETAINS
YpaBHCHHU C JBYMS
MIEPEMEHHBIMH

INEPpEMCHHBIMHU.

MogaepoBaHHe pa3IMYHbIX
CUTyaluin

LleHTpanbHOCHMMETPUY
HBIC (PUTYPBI.
[TponoprioHanbHEIE
orpesku. [Tomobue.

dopmyIMpOBKa
ONpelEIeHUS U

JI0OKa3aTEJILCTBO CBOUCTB

CamocTosTeIbHOE
OTKPBITHE: YTO TaKOE

npeoOpa3zoBaHue 1Moa00ous?

LEHTPATBHO- HccnenoBarenbekas
ITpeodpasosanue CHMMETPUUHBIX (QUTYD. pabora (B TOM umciIe C
noz00us. Cpeusis JIMHHUs UCIIOJIb30BaHUEM
[Tnomany, Tpeyromsanka. CpeHss «MaTeMaTHYECKUX

JMHUS TPATIEIHH. MAKETOB»): UTO TaKoe

Teopema Darneca. (bpaxran?

[IponoprronanbHbIe TIpaKTHKYM 110 perieH o

oTpe3ku. Bregenue 3anaq

MOHSATHSI TPeoOpa30oBaHUS

oA00us 1 TOA00HBIX

¢uryp. CooTHOIIIEHNUS B

MOI00HBIX (PUrypax.

3ajaun Ha HaXOXKJICHHUE

IIoUIaIu C

HCIIOJIb30BAHUEM

pa3OueHus Ha YacTu U

nocTpauBanue. Meron

IJIOIIAEH.
JlokazaTenbcTBa Onenka 3HaYeHHS IIpakTnyeckas padora:
HEPaBEHCTB BBIPKEHUS C IIOCTpOEHNE MojeNneif —

HCII0JIb30BAHUEM
HepaBeHCTB. [Ipumenenne
CBOMCTB HEPaBEHCTB B
XOJI€ peuIeHMsI 3a/1a4.
Onpenenenue
PaBHOCHJIBHBIX
HEPaBEHCTB.

HEPaBEHCTBO KaK MOJIEIb
peanbHON CUTYalUN.
CamocrosiTeIbHOE
OTKPBITHE: METO/IbI
JTIOKa3aTelIbCTBA HEPABEHCTB.
MarteMaTHUYeCKOE
COpPeBHOBaHMeE — PEIICHUE
3a1a4 pa3HBIMI/I METOAaMU.




JlokazaTenbCcTBO
HEPaBEHCTB.

Permrenue TekCcTOBBIX 3aa4
C IMMOMOIIILI0

JIMHEHHBIX HEPABEHCTB C
OJIHOM NEPEMEHHOM.
HccnenoBanue
JIMHEHHOT O HEPaBEHCTBA
C OJTHOM IIEPEMEHHOM C

HccaenoBaresbcekas
pabora: 1uHeiHoe
HEPABEHCTBO C OJJHOM
IIEPEMEHHOM C IIapaMeTpOM

rapameTpom

[IpsamoyrosibHBIE Teopema [Tudaropa u ee IIpakTHKYM 10 peHIeHUIO

TPEeYroJbHUKU MIPUMEHEHHUE. MPAKTUKO-OPUEHTUPOBAHHBIX
JlokazarenbCcTBO 3aj1a4.

COOTHOLLICHHUI MKy CamocTosiTeJIbHOE
HpONOpHHOHAIEHBIMU OTKPBITHE: YTO 5 3HAIO PO
OTpE3Kamu B IPSAMOYTOJIbHBIN
MPSIMOYTOJIBHOM TPeyTONBHUK?
TPEYTOIBHHIKE. MaremaTtuyeckoe
Ipumenenne COpPEBHOBAHME — PEIICHHE
COOTHOLICHHI IIPH 3a7a4 pa3HbIMU METOJIaMH1
pEIICHUN T€OMETPUUYECKUX

3a/ad.

Tpuronomerpuueckue

GyHKIIUY B

MPSIMOYTOJIBHOM

TPEYroJbHUKE.

DyHKIUU [Touck obnactu HccaenoBareibckasn
ONpEIENICHUs] U MHOXeCTBa | pabdoTa (B TOM 4HCIIE C
3HAYeHMH (DYHKINH. UCIIOJIb30BAaHUEM
I'padux pyuxumu k/X. «MaTeMaTU4YEeCKUX
OyHKIMS BUIA MIAKETOB»): UCCIIEJIOBaHHE
(ax + b)/(cx + d) (yHKImiA.

CamocrosiTesibHOE
OTKpbITHE: QYHKIMS BHA
(ax + b)/(cx + d)
Yucna 1 BBIYUCICHHUS: DopmyIUpOBKa HccaenoBarenbckas
JACIUMOCTDb OoIpeAcIeHUs JSITUMOCTH paﬁoTa: JACIUMOCTbD.
CamocrosiTesibHOE

HAalIEJI0, YUCell,
CPaBHUMBIX 110 JAHHOMY
MoOAyit0. BeinonHenue
JEJIEHUS C OCTaTKOM.
Jloka3arenbCTBO U
IIPUMEHEHUE CBOWCTB
CPaBHEHUH 110 MOIYJIIO.

OTKPbITHE: CPABHCHHUE TI0
Moxyito. [IpodaeMHbIH
NPAKTHUKYM: PEIICHUE 3a/1a4
Ha MOUCK OCTAaTKOB CYMMBI U
MPOU3BEICHUS 10 MOAYIIO.
MaremaTtuveckoe
COPeBHOBAHME — PELICHUE
3a/1a4 Ha JeIMMOCTh U
CpaBHEHHUE MO MOJYJIIO




Haxoxnenune octaTkoB
CYMMBI U TIPOU3BEICHHUSI 110
TAHHOMY MOJIYJTIO

10. | Bnucanusie u 4 Bnucanusie u IIpakTHKYM 110 pelIeHUIO
OIMCaHHBIC LIEHTPAIbHBIC YTJIBI. 3a/1a4y: OT MPOCTOr0 K
4CTBIPEXYTOIBHUKH Yriael Mexay XopaamMu U CIIOXKHOMY

ceKylnmu. Bniucanusle u
OIIMCaHHbBIC
YETBIPEXYTOJIBHUKU.
B3anMHoe pacnonoxxenue
JIBYX OKPY>KHOCTEH
11 | IToBTOpCHHE, 3 Brmmonnenue HUccaenoBarenbckas
0000111eHHE, HUCCIIEI0BATEILCKOM pabora:
CUCTCMAaTHU3alusia pa6OTBI. Brimonnenue u I’ICTBIpeXYTOJ'IBHI/IKI/I u
3aliuTa IIpOCKTa OKPYKHOCTH
IIpoekT: YeTblpexyroabHUKU
U OKPY>KHOCTH
OBIIEE KOJINYECTBO 34

YACOB IO
INPOI'PAMME




9 KJIACC

HaunmeHnoBanme
®opma
Ne pa3ieoB M TEM | KojuuecTBO IMporpammuoe GoTEI/ P
= adoThI/XapaKTepUCTHKA
o/m| KYPCa BHCYpOUHOH 4acoB coJiep:KaHue P P p P
esITeTbHOCTH AeATETbHOCTH 00YYAOIIUXCSH
1 | YpaBuenus 3 Pemenue ypaBHeHuit ¢ CamocrosiTe/ibHOE
1 napameTpoM OTKPBITHE: PEIICHUE
HEpaBEHCTBA .
. areOpanyecKuM METOZOM. | YPaBHEHHH C TapaMEeTPOM.
MapamMeTpoM ['paduueckuii MeToq [IpakTUKYMBI 110 pEIICHUIO
pelicHHs ypaBHEHUH C 3aja4: OT MPOCTOTO K
napameTpoM CIIO)KHOMY — JIpOOHO-
I'paduueckas panroHaIbHbIC YPaBHEHUS U
WUHTCPIPCTANs PCIICHIA HEPABEHCTBA C IAPAMETPOM.
ABHCHHUS C IBYMSI
P 4 HccnenoBarennckue
MIEPEMEHHBIMH U CHCTEM
. PadoThI: pelIcHUE 3a1a4 C
YpaBHEHHI C IByMSI
napameTpamu —
[EPEMEHHBIMH.
anredpandeckuM METOI0M;
HccenenoBanue cucrem
. . rpaduuecKuM MeToI0M (B
HEJIMHEHHBIX YPaBHEHUH C
TOM YHCJIE C
napametrpoM. Pemenue
UCTIOJIb30BaHUEM
HEPABEHCTB C JIBYMS
«MATEeMaTUYECKUX ITaKETOB))
MIEPEMEHHBIMH U UX CHCTEM
2 | Pemenue 3 dopMyITbl IPUBEICHUS. [IpakTUKYMBI 110 PEIICHUIO
TPEYTOJILHUKOB Pemenue npakTudeckux 3ajad.

3aj1a4 C UCTIOJIb30BAHNEM
TEOpeMbI KOCUHYCOB U
TEOpPEMbI CHHYCOB.
®opmyia ['epoHa.
dopmyna miomanu
BBIITYKJIOTO
YeThIPEXyTOJIbHUKA.
COOTHOIIEHUS MEXTY
TPUTOHOMETPUUYECKUMHU
¢yuknusamu. [Ipocreiimme
(bopMyIbI IPUBEIECHUS U3
reoOMETPUUYECKUX
COOOpakeHHI.

Pemrenne 3amau ¢
HCIIOJIb30BAHUEM TEOPEM
KOCHUHYCOB U CUHYCOB,
HaxO0XEHUE paguyca
OIMCAHHOM OKPYKHOCTH

MaTtemaTH4yeckoe
COpPEeBHOBaHMeE — PEIICHUE
reOMEeTPUYECKUX/TIPAKTUKO-
OPUEHTHUPOBAHHBIX

3aaa4 pa3HbIMU METOJaMU




AnreOpandeckue
BBIpKCHUS

Crenens ¢ pallMOHAIbHBIM
nokaszarenem. OnpeaeneHue
KOpHSI N-i CTENIEHU U CTENIEHU
C palMOHAJILHBIM
IIOKa3aTeNEM.

[IpumeHeHue onepanuu
W3BJICYCHUS KOPHS N-i1
CTEIEHU, UCIIONb3Ysl IPU
HEO0OXOONMOCTH
KaQJIbKYJISATOP.

Boeluncnenue 3naueHus
CTEIEHHU C PALIMOHAIBHBIM
MIOKa3aTeJeM.

OrnieHka 3HaYE€HU KOPHS N-i
CTEIEHHU, 3HAUECHUE CTEIICHHU C
palMoHaAIBHBIM ITOKa3aTeIeM
LEJIbIMH YHCTIAMU U
JIECATUUHBIMH IPOOSMHU.
CpaBHeHue u
YIOPSIOYHBAHUE
palMOHAIBHBIX U
HUPPALMOHATEHBIX YUCET,
3alMCaHHBIX C IOMOIIBIO
KOpHS N-i CTENEeHU, CTENIEHU C
palMOHaIbHBIM I10KA3aTEIEM.
BerlnonHeHne TOXKIECTBEHHbIX
npeoOpa3oBaHUll BEIpAXKEHUH,
cozepKalux KOpeHb N-1
CTEINEHU, CTENEHb C
palMoOHaNIbHBIM ITOKAa3aTEIEM

IIpakTHKyM 1O pEHIEHUIO
3a/1a4: OT IPOCTOrO K
CII0)KHOMY.

MartemaTnueckoe
COPEeBHOBaHUE

OTtpe3ku B
OKPYXKHOCTH

TeopeMbl 0 MPOU3BENCHUH
OTPE3KOB XOP/I, TEOPEMBI O
MIPOU3BEJICHUN OTPE3KOB
CEKYIIUX, Teopema o
KBaJlpaTe KacaTeIbHOM,
TeopeMbl UeBbl 1 MeHenast.
HccnenoBanme, B TOM 9HCIE C
ITOMOIIILIO

CamocrosiTesbHOE
OTKPpbITHE (B TOM YHCTIE C
HCIIOJIb30BaHUEM
«MaTeMaTH4YECKUX
MaKETOBY):

Teopems! UeBsl 1 Menenas.

IIpaKTHKYM I10 PELICHUIO
3a/1ad.

IIpakTHKYM 11O
IIOCTPOCHHIO
JTUHAMHAYECKHUX




U(POBBIX PECYPCOB,
M3y4aeMbIX KOHPUTYpaIui.
[TpuMeHeHNEe TaHHBIX TEOpEM
IIPU PEUICHUN
reOMETPHUYECKUX 33]1au.

3HAKOMCTBO C ITOHSATHEM
IrOMOTECTHH, C €TO
MMPUMCHCHHUECM, B TOM YHUCJIC B
MPAKTUYCCKUX CUTYyalUusAX

MOJICNIEH C TIOMOIIIBIO
MIPOTrPaMMHBIX CPECTB.
HccaenoBaTeanckas
padoTa ¢ MoMOIIbIO
MIPOTrPaMMHBIX CPE/ICTB:
FOMOTETHS U €€ CBOMCTBA

OyHKIUU

[TonsATHE «DYHKIUAN.
[IpumeHeHnue cBOMCTB
byHKUMi: Hynu QyHKINH,
POMEKYTKH
3HAKOIIOCTOSHCTBA
(byHKLIUHU, TPOMEXYTKH
BO3pacTaHus U yOBbIBaHUS
(GyHKIUH, YETHBIE U
HEUYeTHbIE (PYHKIUH,
HauOoJIbIlIee 1 HAUMEHbLIIEe
3Ha4YeHUs1 QYHKIUHU TIPU
pellIeHny 3a1au.
[Toctpoenue rpapukos
GYHKIHI ¢ TOMOIIBIO
npeoOpa3oBaHuil BUJA:

f(x) =f(x) + a; f(x) — f(x + a);
£ — k), 1) —f( x]),
f(x) = [0 |-

PacniozHaBaHue CTENEHHBIX
GyHKIMI U OCTpOEHUE
ACKU30B Irpa)uKoB
CTENEHHbIX (PYHKLUMN C
HaTypaJIbHBIMU
IIOKa3aTeJsIMU  pPa3HOU
YETHOCTH.
Hcrnonb3oBaHKue CBONCTB
rpaMKOB CTEMEHHBIX
(GyHKIMA ¢ HATYpaTbHBIMU
MOKa3aTesIMU NPU PEIIEHUH
3azay.

[Toctpoenue rpaduxos
byHKIUR Y = Vx, y = Vx,y
=1x]

HUccaenoBareabckas
padora (B TOM uucie ¢
UCIIOJIb30BaHUEM
«MaTeMaTH4YeCKUX
nakeToBy): [loBenenue
¢bynkuuu u ee rpaduka B
3aBHCHUMOCTH OT
napaMmerpa.

IIpakTUKYyMBI 11O
pEIIEHNUIO 3a/1ay:
MOCTpOEHUE TPpaPUKOB
Qymxumit y=VX |y
=Vx Ly=|xfc
MIOMOUIbIO
npeoOpa3oBaHU U
IIPOBEpKa C
HCI0JIb30BaHNUEM
MPOrPaMMHBIX CPEICTB




Bekropel. Meton

[TapajeabHOCTD U

CamocrofTeIbHOE

KOOpAWHAT MEePIEHIUKYISIPHOCTh OTKPBITHE: KaK PELINTh
MPSIMBIX (qepeg yl“)IOBOfI TeOMETPHUUECKYIO 3a7a4y C
KOS(l)(bI/II_[I/IeHT). IIOMOIIBIO anmapara
Haxoxnenue nepeceueHui anreOper?
OKPY’KHOCTEH U MPSMBIX B HUccaenosareibekast
KoopauHatax. Popmyia paboTta (B TOM 4uClie C
MCIIOJIb30BaHUEM
paccTosiHUS OT TOUKH JI0 CHOJIE30BAHMC
. «MaTeMaTH4YeCKUX
MPSIMOH.
p [IAKETOB»): PELLIEHUE
[Tmomaae napamienorpamMmma NPAKTHKO-
B KOOpJMHATAX, MIOHATHE 00 OpUEHTHPOBAHHOI
OPHEHTUPOBAHHO MIOWANN. | 1oo\rerprueckoit 3aaun
[Ipumenenue metona METOIOM KOOP/IHHAT.
KOOpAHHAT B MaremaTtuy4eckoe
HNPAaKTUKOOPUEHTHPOBAHHBIX | oneppopamme — pemeHie
reOMEeTPUYECKUX 3a7auax, rCOMETPHHUECKHX 33124
HCCIIENI0BAHNE IPUIOKEHUA | 1oy vy MeTomaMH
METOJ1a KOOPAWHAT B
BBIUHCIUTEIHHOM
MaTeMaTuke U MH(pOpMaTUKe
[IpaBunpHbIE IIpaBunbHbIE CamocrosiTe1bHOE
MHOI'OYTOJIbHUKH. MHOT'OYTOJIbHUKH, OTKPBITHE: KaK HANTH
OKpy>KHOCTb U BBIUHCJIEHUE UX DJIEMEHTOB HepHMeTvp 1 IIIotang
CIIOXKHOU (pUrypsi?
MHOTOYTOJIbHUKHU. Brruncnenne nepumMeTpoB u
. IIpakTHKYM 10 pEIICHUIO
TUIOIA/ICH CIIOKHBIX QUTYP, .
3a]1a4 MMOBBIILICHHOM
BKJIFOUYAIOIIUX 3JIEMEHTHI
CJI0HOCTH.
Kpyra
YuciaoBbie Ornpenenenrie BUAOB HccaenoBareabckas
MOCJIeI0BATETbHOCTH MOCJIe0BATENbHOCTEH: padoTa: nmoBeaeHuE
1 porpeccnu OrpaHUYCHHAS TOCIIEIOBATENBLHOCTEHN — OT
M10CJIEI0BATENbHOCTD, FHIOTE3BI 110
M06HOTOHHO BO3pacTaroas JOKA3aTeNbCTEA.
bIBAIOILAS
S mas) JlucKyccHsi Ha OCHOBE
IIOCJIE0BATENBHOCTD.

[TpencraBineHne 6€CKOHEUHBIX
NEepUOJIMYECKUX pobeit B
BUJIE OOBIKHOBEHHBIX.
3HAKOMCTBO C ITOHATUEM
CXOOUMOCTH
MOCJIeI0BATEIHHOCTH,
HaXO0XICHUEC CYMMBI
OECKOHEYHO yOBIBAIOIICH
T€OMETPHUUYECKON MPOTPECCUMN.
[Ipumenenue metona
MaTeMaTHIeCKOH HHAYKIOUA

peleHus 3a/1a4:

saBisiercs iu MMU
YHUBEpPCATIbHBIM?

CamocrosiTeibHOE
oTrkpbiTHe: MMU — MeTo
JI0OKa3aTeNIbCTBA: CyMMa
YJIEHOB
ITOCJIEIOBATEIBHOCTH.
IIpakTHKYM 110 pELICHUIO
3a1au:

JI0Ka3aTeJIbCTBO HEPABEHCTB
1 JJ0KA3aTelbCTBO
nenumoctd MMU




9 JIBro>xeHus 2 LenTpanbHasi CHMMETpPHSL. HccaenoBareabckas
IJI0CKOCTH LleHTpabHO- CHMMETPUYHBIC | pafoTa (B TOM YHCIE C
¢urypsl. IToBopot. OceBas HCITOTB30BAHHEM
cumMerpust. Gurypel, NPOrPaMMHBIX
CUMMETPUYHBIC
p CPE/ICTB): KOMIO3UIUSA
OTHOCHUTEJIbHO HEKOTOPOH .
JIBUKCHHM.
OCH.
. CamocTosiTesibHOE
[TapannensHBIi IepeHoc. OTKpbITHE:
HOHvsITHe JIBUKEHUS U €TO (bOPMYITHPOBKA BHIBOJIOB
CBOHCTBA. 0 CBOMCTBaX KOMIIO3UIINH
Pagenctso duryp. nBuxeHuid. Ipoekr:
HpOﬂBHGHHH CHUMMECTpPHH B Hp606p330BaHI/I$I
HPUPOJIE, KUBOIHCH, (IBM>KEHHS) B MCKYCCTBE
CKYJIBIITYpPE, apXUTEKTYpeE.
Komno3unun npuxeHuit
(mpocTeHIme npuMepsl).
IIpumeHeHue B penieHun
T€OMETPUYECKUX 3aJ]1a4
10 | IloBTopenue, 3 Pemenue 3anay, IIpoekTt: «[Ipeobpazoanus
o6obmieHue, WUTIOCTPUPYIOLINX CBS3H B HCKYCCTBE H
cUCTEeMaTH3aIus MEXy pa3IuIHBIMU TEMaMHU APXHTEKTYDEN
Kypca lloBTopenue, "
000011eH1e, CUCTEMATHU3ALIUS TOroBast KoHQepenuus:
«Maremaruka — 310
Kypca
KpPacHuBO»
OBUIEE KOJINYECTBO 34
YACOBIIO

INPOI'PAMME




IToypouyHoe muIaHMpoOBaHuUe

8 ki1ace

Ne
/n

Tema 3ausatuit

Koi-Bo
qacoB

KBanpaTHblii KOpEHb.

Brmonnenue onepaunﬁ C HppalluOHAJIbHBIMHU YHCJIAMU.

TouHOCTb TPUOIMKEHUSI UPPALMOHATIBHOTO YKCIIA TIPU PEIICHUH 3a/1a4.

OxkpyriieHre uppaloHAIBHBIX YHCEN, MPUKUIKA PE3YJIbTaTa BHIYUCICHU.

[IpakTuUKyM 110 pEeLIEHUIO 3a7a4: OT IPOCTOTO K CIOKHOMY.

JpobHo-panimoHanbHblie BeipakeHUs. CTENeHH.

Brmonnenue TOXACCTBCHHBIX HpCO6p&30BaHI/II‘/'I paruOHAJIbHBIX BI)Ipa)KeHI/Iﬁ

[Tapamnenorpamm, ero npu3Haku U CBOWCTBA.

© PN~ W=

[IpsiMoyronbHUK, pOMO, KBaApaT, UX MPU3HAKHA U CBOMCTBA.

[EEN
©

Tpanenus.

[N
[N

PaBHoOenpennas Tpaneius, €€ CBOMCTBA U MPU3HAKHU

[EEN
N -

. [KBagpatHsle ypaBHEHUS.

Omnpenenenue paBHOCUIBHBIX YpaBHeHU. [IprMeHeHue cBOWCTB ypaBHEHUH C OJHON
nepeMeHHoi. OnpeneneHne KOIUYeCTBa JEHCTBUTEILHBIX KOPHEH KBaIpaTHOTO
YpaBHEHHUSI.

RR R RP RrRPRPR PR R R -

13.

Pemenue 1poOHO-pallMOHAIBHBIX YPABHEHUH, CBOIAIIMXCS K TMHEHHBIM WU K
KBaJIpaTHBIM YPaBHEHUSIM, HCIIOJIb30BAaHUE METO/1a 3aMEHbI IEPEMEHHOM.

14.

Pemmennie TeKCTOBBIX 33724 anreOpandeckuM CIocoOOM: Mepexo OT CIIOBECHON
(GhOpMyIMPOBKY YCIOBUS 33/1a4M K allreOpandeckoi MOJIETH MMyTeM COCTaBICHHUS
YpaBHEHUS

15.

Perrenne TeKCTOBBIX 3a/1a4 aNreOpanyeckuM CIIOCOOOM: MEPEexXo/1 OT CIIOBECHON
(OpPMYITMPOBKH YCIIOBHS 3aJ1a41 K aJIreOpandeckor MOJICITU ITyTeM COCTaBJICHUS
ypaBHCHHSI

16.

Pemenue 3a1a4 ¢ MOMOIIBIO0 COCTABIEHHOTO YPaBHEHHUS; HHTEPIIPETALIMsI pe3yJIbTaTa.

17.

I'paduueckas mHTEpIIpETAUS YPaBHEHUH C IBYMS TEPEMEHHBIMH

[EEN

18.

CDOpMy.TII/IpOBKa OIIpCACIICHUA U JOKA3aTCIILCTBO CBOICTB HCHTPAJIbHO-CUMMCETPUYHBIX

¢uryp. Cpennss nuHuUs TpeyroiabHUka. CpeHss TUHUS Tpareum.

19.

Teopema Daneca. [IponopuroHaIbHBIE OTPE3KU.

20.

BBenenune nonstus npeodpazoBanus m1oao6ms v no1o0HbIX ¢puryp. CoOTHOIIEHUS B
noA0OHBIX (hurypax. 3a1auu Ha HAXOXKJIECHUE TUIOIIAIM C UCTIOIh30BAHUEM pa3OUeHHS
HA 4acTH M JIoCTpauBaHue. Meron mionaien.

21.

OHGHKa 3HAYCHUA BBIPpAKCHUA C UCIIOJIb30OBAHUEM HCPABCHCTB. HpI/IMeHeHI/Ie CBONCTB
HCPaBCHCTB B X0A€ PCUICHUA 3a1aY.

22.

Ornpenenenne paBHOCUIIBHBIX HEPABEHCTB.
Jloka3arenbCcTBO HEPABEHCTB.

23.

Teopema [Iudaropa u ee npumeHeHue.

24,

JlokazarenbCTBO COOTHOUIEHUN MEXAY MPONOPIUOHAIBHBIMUA OTPE3KAMH B
MPSIMOYTOJIbHOM TPEYTOJIbHUKE.

25.

HpI/IMeHeHI/IC COOTHOIICHUM Ipu pCHICHUH I'COMECTPUICCKUX 3aaa.

20.

Tpuronomerpruyeckue GyHKIHUH B IPSIMOYTOIBHOM TPEYTOJIbHUKE.

27.

[Touck oOmacTu OIPECACIICHUSA U MHOXKCCTBA 3HAYCHUH (I)yHKI_II/II/I

['paduk pynkimm k/X. yHkuus Buga
(ax + b)/(cx + d)

28.

(DopMy.TII/IpOBKa OMPEACIICHUA JCITIUMOCTU HAIICJIO, YUCCII, CDABHUMBIX 110 JaHHOMY
MOJYJIIO. Bremonuenue JCICHUS C OCTaTKOM.

29.

I[OKaSaTCJ'IBCTBO U IPpUMCHCHUC CBOMCTB CpaBHeHI/Iﬁ 1o MOIAYJIO.




HaxoxaeHne ocTaTKOB CyMMBI U TIPOU3BEACHUS 110 TAHHOMY MOTYJTIO

30. | BucanHble U IEHTPaJIbHBIE YTIIBL. 1
VYIIbl MeXAY XOpIaMHU U CEKYITUMHU.

31. | BnucanHble 1 ONTMCaHHBIE YE€THIPEX YTOIBHUKH. 1
B3aumHoe pacnonoxeHue IByX OKpYKHOCTEN

32. | BeInoHEeHHE UCCIIeIOBATEILCKON PaOOTHI. 1

33. | BeimosiHeHne uccinenoBaTenbckoi paboThl. BrIogHEeHNE U 3a11UTa IPOeKTa 1

34. | BeinoHeHUE UCCIIeI0BaTEIbCKOM padoThl. BhINOMHEHNE 1 3aIIUTa MPOCKTA 1

IToypouHoe ni1aHupoBaHue
9 kanacc
Ne Tema 3ansTUN Koun-Bo
n/n 4acoB

1. | Pemenue ypaBHeHHIi ¢ mapaMeTpOM alredpandeckumM METOIOM. 1

2. | I'padpuaeckuit MmeTo pemieHUs] ypaBHEHH C TapaMeTpOM 1

3. | I'paduueckast uHTEpHpETAIUS PEUICHHs YPaBHEHUS C ABYMs IIEPEMEHHBIMU U cucteM | 1
YpPaBHEHUU € IBYMsI IEPEMEHHBIMU. VccraenoBaHne CUCTEM HEIIMHEHHBIX YPABHEHHI
¢ napameTpoMm. PelieHue HepaBEHCTB C IBYMsI IEPEMEHHBIMU U UX CUCTEM

4. | ®opmyJbl IPUBEICHUS. 1
Pemenne npakTuyeckux 3aja4 ¢ UCIOIB30BaHUEM TEOPEMbl KOCUHYCOB M T€OPEMBI
CHUHYCOB.

5. | ®opmyna ['epona. @opmyria MIIOMIAAN BRITYKIOTO YETHIPEXYTOJIbHHKA. 1

6. | CooTHomeHNS MEX Ty TpUroHoMeTpudeckumu GpyHkuusamu. [Ipocreiimme popmynsr | 1
MIPUBEICHUS U3 TEOMETPUUECKUX COOOPaKEHUH.
Pemenue 3a1a4 ¢ UCMoONb30BaHUEM TEOPEM KOCUHYCOB U CHHYCOB, HAX0XKJICHUE
paguyca OIMCaHHOU OKPYKHOCTH

7. | Crenens ¢ pallMOHaIbHBIM MOKa3aTesneM. Onpeenenrne KOpHs n-if creneHu u crenexu | 1
C palMOHANILHBIM [TOKA3aTEJIeM.

8. [[IpuMmeHEeHHE OTEpAIMU U3BICUCHHS KOPHS N-i CTCIICHHU, UCTIOIB3YS MIPU 1

HEOOXOUMOCTH KaJIbKYJISTOP.

9. | Briuucnenue 3Ha4eHHsI CTENIEHU C PAIlMOHATBHBIM MTOKA3aTENIEM. 1

10. | Onenka 3HaYeHUH KOPHS N-# CTETICHHU, 3HAUYEHHE CTETICHU C PAllMOHAIBHBIM 1
MOKAa3aTesIeM LeJIbIMU YHCIaMH U JIECITUYHBIMU JIPOOSMHU.

11. | CpaBHeHuE U yHOpsAOUYMBAaHUE PALlMOHAIBHBIX U UPPAllMOHAIBHBIX YHCEl, 1
3aMMCaHHBIX C TOMOIIBIO KOPHS N-i CTETIeHH, CTETIEHU C PallMOHATEHBIM
MokasareseM. BBIMOoTHeHHe TOXIECTBEHHBIX MpeoOpa3oBaHmil BBIpaKEHUH,
coJieprKalliX KOpeHb N-i cTeneHu, CTENEeHb C pallMOHAIbHBIM TOKA3aTeNIeM

12. | TeopeMsbI 0 TPOU3BEIACHUN OTPE3KOB XOPJI, TEOPEMBI O IPOM3BEACHNUHU OTPE3KOB 1
CEeKYIIMX, TeOpeMa 0 KBaJipaTe KacaTreiabHOl, Teopembl UeBbl 1 MeHemnasl.

13. | 3HaKOMCTBO C IOHATHEM TOMOTETHH, C €TO IPUMEHEHHEM, B TOM YHUCIIC B 1
MTPAKTUYCCKHUX CUTYaITUSIX

14. | Tlonsatue «HyHKIHD. 1
[Ipumenenue cBOMCTB PyHKIMIA: HyIU QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA
(GYHKIIUH, TPOMEKYTKH BO3pAacTaHUsI M YObIBaHUS (DYHKIUU, YETHBIC U HEUETHBIC
G yHKIIMHM, HauOoJIbIIIee M HAaMMEHbIIIee 3HaYeHHs PYHKIIUY TTPH PEIICHUH 3a]1a4.

15. [[Moctpoenue rpadhukoB HYHKIUI C TOMOIIBIO MPEOOPa3OBaHUI BHIA: 1

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

16. | Pacrio3HaBaHue CTENEHHBIX (PYHKIUNA ¥ MOCTPOEHHE SCKU30B rpapUKOB cTeMEeHHbIX | 1
(GbyHKIMA ¢ HATYpAJbHBIMU TTOKA3aTESIMU pa3HOM YETHOCTH.
Hcnons3oBanne cBOMCTB rpa)KOB CTENICHHBIX (DYHKIIUMA C HATYPaTbHBIMU
MOKAa3aTeJsIMU MPHU PEIICHUH 3a]1a4.

17. 1




[octpoenue rpaduxos GyHKImiA y = VX, y = VX, y=|x|

18. [[TapamienbHOCTD U MEPIEHANKYISPHOCTh TPAMBIX (depe3 YIriaoBoi Ko GHUIIHEHT).

19. | HaxoxxaeHue nepeceyeHnii OKpY>KHOCTEH U MpsAMBIX B KoopauHaTax. @opmyna 1
paccTosiHUS OT TOUKH JI0 MIPSIMOM.

20. | Tlmomans mapamienorpaMMa B KOOpAWMHATAX, IOHATHE 00 OPHEHTUPOBAHHOM 1
IJIOUIA /.

21. | [IpuMeHeHMEe METOAa KOOPAUHAT B IPAKTUKOOPUEHTUPOBAHHBIX T€OMETPHUECKUX 1

3a/1a4ax, UCCIe0BaHNE IPUIIOKEHUS METOIa KOOPAUHAT B BRIYUCIUTEIHLHON
MaTeMaTHKe W MH()OPMATHKE

22. | IIpaBuIbHBIE MHOTOYTOJIBHUKH, BBIYMCICHHE UX DJICMEHTOB 1
23. | IIpaBuIBHBIE MHOTOYTOJIBHUKH, BEIYMCIICHHE UX DJICMEHTOB 1
24. | BpruucieHue mepuMeTpoB U TUIOMACH CIIOKHBIX (PUTYP, BKIFOYAFOIINX SJIEMEHTHI 1
Kpyra
25. |OnpeneneHre BUIOB MOCIEN0BATEIBHOCTEN: OrpaHMYEHHAs [TOCIE0BATEIBHOCTD, 1
MOHOTOHHO Bo3pacTaromias (yObIBaroIas) OCIeI0BATEIIBHOCTD.
26. | IIpencraBnenre OECKOHEUYHBIX MEPUOANIECCKUX IpoOei B BUIE OOBIKHOBEHHBIX. 1
27. | 3HaKOMCTBO C TIOHSITHEM CXOJUMOCTH TIOCIIEI0BATEIIFHOCTH, HAXOKICHHE CyMMBbI 1
OCCKOHEYHO YOBIBAIOIICH reOMETPUICCKON IPOTPECCHH
28. | IlpuMeHeHue MeTO1a MaTeMaTHYECKON MHAYKIIUN 1
29. | IlpuMeHeHne METO1a MaTEMaTHYECKON MHAYKIIUN 1
30. | LlentpanbHas cummMeTpus. LleHTpanbHO- cCHMMETpUYHBIE (DUTYPBI 1
31. | [HoBopot. OceBast cummeTpusi. DUTYPBI, CHMMETPUYHBIE OTHOCUTEIIEHO HEKOTOPO 1
OCH.
[TapannensHbIi TIEpEHOC.
IlonsaTHe ABMIKEHMS U €TI0 CBOICTBA.
PaBeHcTBO duryp.
32. | PenreHue 3a1a4, WILTIOCTPUPYIOIIAX CBSI3H MEXKTY Pa3IMIHBIMU TEMaMH Kypca 1
33. | Pemienue 3aqa4, WILTIOCTPUPYIOIIUX CBSI3U MEXKAY pa3IMYHBIMU TEMaMH Kypca 1
34. | IloBTopenue, 0000IIEHIE, CUCTEMATU3AIIHS Kypca 1
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