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1. llosicHuTEILHAA 3aNIMCKA

Pabouas nporpamMMa Kypca BHEYpOUHOU AeATeNbHOCTH « Tpy/HbIE BOIPOCH MaTEMAaTUKI
pa3zpaboTaHa B COOTBETCTBUHU C TPEOOBAHUSIMHU:

®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpaszoBanuu B Poccuiickoit @eneparumy;
®DenepallbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTENBFHOTO CTaHAApTa OCHOBHOTO O0IIIEro
00pa3zoBaHus, YTBEPKICHHOTO MpHUKa3oM MUHUCTEPCTBA MTpocBenieHus: Poccuiickoi
®deneparmu ot 31 mas 2021 1. Ne 287 (manee — ®I'OC O00);

®denepanbHON 00pa30BaTENLHON TPOrPAMMBI OCHOBHOTO 00IIIEro 00pa3oBaHusl, yTBEPKIECHHOM
npukazoM MunucrepcTBa nmpocsenienus Poccuiickoit @enepaunu ot 18 mas 2023 r. Ne 370
(manee — ®OIT OO0);

IIpukaza MunucrepctBa npocsemienus Poccuiickoit @enepanuu ot 31 aBrycra 2023 1. Ne 650
«O06 yrBepxaenun [lopsiaka ocyiecTBICHUS MEPOTIPUATHIA TTO0 TPOPECCUOHATIBHON OpHEHTAIIUN
oOyJaromuxcst o o0pa3oBaTeIbHbIM MIPOrPaMMaM OCHOBHOTO OOIIIETO U CPETHEr0 OOIIEeTo
00pazoBaHUs»;

[Tncema MunucrepctBa npocenienust Poccuiickont @eneparuu ot S uroiist 2022 r. Ne TB-
1290/03 «O HampaBIeHUHA METOAMYECKIX PEKOMEHIAIHI» 110 OpraHU3aluy BHEYPOUHOM
JEeSITeIbHOCTH B paMKax peanu3alii OOHOBIECHHBIX (pe/iepallbHbIX TOCYIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB HAYAJIIBHOT'O OOIIETO M OCHOBHOT'O 00IIIETr0 00pa3oBaHus;
Pacnopsoxenus [paBurensctBa Poccutickoit deneparuu ot 19 HosOpst 2024 . Ne 3333-p «O6
YTBEPKACHUHM KOMIUIEKCHOTO IJIJaHa MEPOTIPUSATHI 110 TOBBIIIEHUIO Ka4€CTBa MaTEMaTHUECKOT O
U €CTeCTBEHHO-HAay4YHOTo oOpa3oBanus Ha niepuoA 10 2030 roxay;

[ToctanoBnenus [ maBHOro rocygapCTBEHHOrO CaHUTApHOTO Bpaya Poccuiickoit denepanuu ot
28 suBaps 2021 1. Ne 2 «O06 yTBepkaeHnN caHuTapHbIX npaBui 1 HopM CanlluH 1.2.3685-21
"I'urueHnyecKre HOpMaTUBbI U TpeOOBaHUS K 00eCreYeHNI0 0€301aCHOCTH U (MJIH)
0e3BpeIHOCTH IS YeJIoBeKa (PaKTOPOB Cpe/ibl OOUTaHUs"»;

[TocranoBnenus ['maBHOro rocygapCTBEHHOr0 CaHUTapHOro Bpaya Poccuiickoin denepanuu ot
28 centsa0ps 2020 r. Ne 28 «O6 yrBepxaenun canutapabix npasui CII 2.4.3648-20
"CaHHUTapHO-3MHIEMUOJIOTUYECKUE TPEOOBAHNS K OpraHU3allMsIM BOCIIUTaHUS U 00y4YeHus,
OTJIbIXa U 03/IOPOBJICHUS IETEN U MOJIOAEKU"»;

Crpareruu pa3sutus Bocniutanus B Poccuiickoit @enepannu Ha nepuon 1o 2030 rona,
yTBEpkACHHOM pacniopsikeHueM [Ipasurenscrsa P® ot 17 aBrycra 2024 roga Ne 2233-

Ha ocnoBe Paboueil nmporpammsl Kypca BHEYPOUHOH J1eATenbHOCTH « TpyaHbIE BOIPOCHI
MaTeMaTHKN», pa3paboTaHHONH THCTUTYTOM CTpaTeruu pa3BUTHUs 0Opa30BaHHUS .

O0mas xapakTepucTuka Kypca

Hacrosimas paboyas nporpaMma Kypca BHEYPOUHOU JesTeabHOCTH « TpyaHbIe BOPOCHI
MaTeMaTuku. 8—9 Kimacce» pa3padoTaHa B COOTBETCTBUU C TpeOOBaHUAMH (PeepaabHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa OCHOBHOI'O 00IIero oopazoBaHus (ajee —
®I'OC OOO) n HanpaBieHa Ha OpraHU3aIio 00yUYeHUsI MAaTEMaTUYECKOMY COJIEPKaHUIO,
BBIXOJIAIIEMY 32 paMkH DeniepaibHOl paboueil mporpaMMsbl O y4eOHOMY MpEeIMETY
«MaremaTuka» (6a30BbIi ypoBEHb) OCHOBHOIO 00111er0 00pasoBanus (ganee — OPII), ¢ yuerom
UCIIOJIb30BAaHUS BUJIOB JIEATEILHOCTH 00YUYaAIOLINXCS, OTIUYHBIX OT YPOUHBIX.

AKTYyaJIbHOCTb Kypca

B ycnoBusix peanuzanuu Takoil CTpaTeruyeckoil 3ajauu, Kak JOCTHKEHHE TEXHOJIOTHYECKOTO
CyBEpEHUTETA CTPAHbI, MePE] MaTEMATHIECKIM 00pa30BaHHUEM B YHCIIE TIIABHBIX MTOCTABICHBI
CJICTYIOIINE 1IEeTU: PA3BUTHE TBOPUYECKUX M MCCIICIOBATEIBCKIX CIIOCOOHOCTEH 00yJarOIIXCs,
WX MOJATOTOBKA B Ipoliecce 00yueHus: MaTeMaTHKe K BBIOOPY MpOoQeccHii, CBI3aHHBIX C
Pa3BUTHEM TOYHBIX U €CTECTBEHHBIX HAYK M TEXHOJOTMH. Kak BaXKHBII KOJIMYECTBEHHBII



IMMOKAa3aTCJib MOBBIICHUA UHTCPECA K MATCMATHUKE BBIACIIACTCSA POCT KOJIMYCECTBA BBIITYCKHUKOB,
BBIOMPAOIIMX HA TOCYJapCTBEHHON UTOTOBOM aTTECTAIIMM 3K3aMEH 110 MaTeMaTHKe Ha
npopUILHOM yPOBHE.

OcBoenue npearaemoit [IporpaMmmbl clocOOCTBYET MOBBIIICHUIO YOOYUYAIOIIMXCS YPOBHS
MOTHBALMU K U3YYECHHUIO MaTEMAaTUKH, K IIPOJOJDKEHUIO U3ydyeHns maremaTuky B 10—11 knaccax
Ha yriayOJIeHHOM YpOBHE M OPUEHTHUPYET Ha BEIOOP €IMHOI0 TOCYAapCTBEHHOTO SK3aMeHa 110
MaTemaTHke npo@uibHoro yposss. Kpome toro, ocBoenue npeanaraemoro B [Iporpamme
COZIepKaHUs MTO3BOJISAET PACIIUPUTD KPYT pElIacMbIX MaTEMAaTUYECKHUX 3a/1a4 3a CYET
BKJIIOUEHUS IPOOJIEMHBIX, HECTAaHAAPTHBIX 3aj1a4, 3ajja4 PUKIaJHOTO XapaKTepa, BbIMOIHEHUS
UCCIIEIOBATEIBCKUX PA0OT, B TOM YHCIIE C MEXIIPEIMETHBIM COJIEPKaHUEM, U3yUCHHUS
JIOTIOJIHUTEBHBIX BOIIPOCOB KaK TEOPETUYECKOI0, TAK U MPAKTUYECKOr0 XapakTepa.

[Tpenycmotpennsie [Iporpammoii BUIBI 1eSTENBHOCTH — MHAUBHIyallbHASL U TPYIIIIOBAs
MPOEKTHAS U MCCIIEA0BATEIbCKAS ACSITEILHOCTD — CIIOCOOCTBYIOT Pa3BUTHIO IIO3HABATEIIHHBIX,
PETyIATUBHBIX U KOMMYHUKATHUBHBIX YMEHUH oOyuaromuxcs. [IporpamMmma cOOTBETCTBYET Hjiee
pacIMpeHus MPUKIAIHON HAPABICHHOCTH Kypca MaTeMAaTHKH Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBanus. Peanuzanus Kypca CriocoOCTBYET BBISIBICHUIO TAJAHTIUBBIX U OJJaAPEHHBIX
00ydJaronmxcsi, MoAeP>KKe UX TaJaHTOB M PA3BUTHIO CIIOCOOHOCTEH.

B GospimHCTBE TEM Kypca MpeArnoiaraeTcs BHIIOIHEHUE UCCIeI0BATENbCKUX paboT. YuebHoe
UCcIIeIoBaHKE 110 MaTeMaTuKe B 8—9 Kkiiaccax Ipearnosaraet noiay4eHue cyobekmueHo HOBOro
JUIs 00yYaroIerocs pe3yjbTara U HallpaBieHO Ha (POPMUPOBAHHUE UCCIIEA0BATEIbCKUX YMEHUIL:
BbIJIEJIEHUE [TPO0OJIEMBbI, OpraHU3alMs U aHAJIU3 JaHHbBIX, BbIIBH)KEHUE TMIIOTE3bI, IPOBEPKA
TUIIOTE3bl, (POPMYJIMPOBAHUE BHIBOJOB U MPEACTABICHUE PE3YJIbTATOB HA IPAaMOTHOM
MaTEeMaTUYECKOM SI3BIKE.

[Iporpamma MokeT ObITH BOCTpeOOBaHA 00YUAIOIIUMHUCS, KOTOPbIE HUMEIOT UHTEPEC K U3YUCHUIO
MaTEeMaTUKH, TOTOBATCS K yYaCTHIO B OJIMMITHA/IaX IIKOJHHUKOB 110 MAaTEMAaTHKE
yIIIyOJICHHOMY U3YyYEHHIO MaTEMAaTUKU Ha YPOBHE CpPETHEr0 0011ero o0pa3oBaHusl.

Heas u 3aga4n Kypca

Peanu3aiust BHEYpOUHO IESATEIBHOCTH SIBISIETCS HEOTHEMIIEMON YacThI0 00Pa30BATEIILHOTO
mpoiiecca, ooecreunBasi B TOM YHUCIIE BOZMOXHOCTh (POPMHUPOBAHUS 00pa30BaTEIIbHBIX
pOrpaMM Pa3IngHOTO YPOBHS CIOKHOCTHU M HAIIPABJICHHOCTH C yU4E€TOM 00pa30BaTEIbHBIX
MOTPeOHOCTEHN M CIIOCOOHOCTEH 00yUaOIMXCsl, BKIIFOYAs OJJAPEHHBIX JETEH.

Heas [IporpaMmMbl — oO6ecrieunTs HHAUBUAYaTbHbIE TOTPEOHOCTH 00YUAIOIIUXCS B U3YUYCHUH
COJEpKAHUS MAaTEMATHKH, BBIXOJIAIIErO 32 PAMKU IIPOrPaMMbl 0a30BOT0 YPOBHSI.

3apaum xypca:

[ToBbllIeHNE YPOBHS MaTEMAaTUUYECKOM MOATOTOBKH 00YYaIOLIUXCSl, pA3BUTHE YCTOHUUBOTO
UHTEpeca K yueOHOMY npeamMeTy «MaTtemaTuka.

Pa3Butue TBOpUECKUX CIOCOOHOCTEH, MPOCTPAHCTBEHHOT'O BOOOPaKEHUSI, TEOPETUUECKOTO
MBINIUICHUS ¥ MaTeMaTHIeCKOi HUHTYUI U, YMGHI/Iﬁ pacCyxaaThb JJOTMUYCCKHU U aHAJIIU3UPOBATH
CUTYyalLUu.

VYrinyOnenue u 3akpernsieHre 6a30BbIX 3HaHUH, POPMUPOBAHUE YCTOMUUBBIX HABBIKOB PEIICHUS
HECTaHJAPTHBIX U OJUMIIMAJHBIX 33/1a4, OCBOCHUE HECTAHIAPTHBIX MTOAXOA0B U OPUTMHAIIBHBIX
peneHui.

O3HaKOMJIEHHE C JIOTIOIHUTENbHBIMU pa3/iellaMi MaTeMaTUKH, BBIXOSIIMME 32 paMKH 6a30BOT0O

Kypca.



Bocnuranne camMocTOATEIbHOCTH, HACTOMYMBOCTH M OPIraHU30BAHHOCTH B XOJI€ PEILICHUS
CJI0KHBIX 3a/a4.

Pa3BuTHe HaBBIKOB KOMaHAHOM pabOThI, IPYKECKOTO CONEPHUYECTBA U 3/I0POBOM KOHKYPEHIIUU
Cpeny CBEPCTHUKOB.

[TonroroBka 00y4arOIIKXCs K YHaCTHIO B IIKOJIbHBIX, PAHOHHBIX, TOPOJCKUX, PETHOHAIIBHBIX,
BCEPOCCUICKUX OJIMMIIMANAX, KOHKYPCaX U COPEBHOBAHUAX 10 MATEMATHKE.

Mecto Kkypca B [li1aHe BHEYPOUHO# JeAITeJIbHOCTH

[Tporpamma Kypca BHEYpOUHOM AEATENbHOCTH paccunTaHa Juis o0yyaromuxcs 8 U 9 KiaccoB 1o
1 yacy B Hepenmto. B 8 kiacce — 34 yaca B roj, B 9 kiacce — 34 yaca B rof.

B3aumocsssse ¢ IIporpammoii Bocniuranus

[Iporpamma pazpaborana ¢ yuerom pexomeHaamnuii [Iporpammer Bocniutanus. B gactHocTu, ona
YUUTBHIBAET MICUXOJIOTO-TIEarOrMYeCKue 0COOCHHOCTH COOTBETCTBYIOIICH BO3pACTHOU
KaTeropuu 00y4Jaromuxcsi.

Takum o6pa30M, peanunsanus HpOFpaMMBI COHeﬁCTByeT MOJIYUCHHUIO CIICAYOIHNX PE3YJILTATOB!:

JOCTHKEHUE 00yUJarOIMMUCS IIAHUPYEMBIX JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX
pe3yabTaTOB, B T. Y. COOTBETCTBYIOIINX YTIYOJIEHHOMY YPOBHIO U3Y4E€HUSI MATEMAaTHKH;
pa3BUTHE JIMYHOCTH 00yUaIOMXCsl, GOPMUPOBAHUIO U YJIOBIECTBOPEHUIO UX COLUAIBHO
3HAYUMBIX UHTEPECOB U MMOTPEOHOCTE;

camopeanu3anus o0yJaroluxcs Yepe3 yyacTue BO BHEYPOUHOH 1€ TETbHOCTH.

DopMBI AEATEITHHOCTH 00YUAIOIINUXCS TTPETYCMATPUBAIOT AKTUBHOCTh U CAMOCTOSITEIIBHOCTb,
COUETAIOT MHIMBUYAIbHYIO M TPYIIIOBYIO pabOTy, OTIUYAIOTCS OT YPOUHBIX O0Jiee MIMPOKUM
WCIIOJIb30BAaHUEM MCCIIE0BATEIbCKON U MPOEKTHOM AESITENbHOCTH, PEIIEHUEM HECTAHIAPTHBIX
3a1a4 u Ap. CTpyKTypHUpOBaHHE TEMATUYECKOTo I1aHupoBaHus B [IporpaMMe cooTBETCTBYET
MOPSIIKY U3YUEHHUS Pa3/IeNIOB U TEM aJIreOpbl U TEOMETPUU B OCHOBHOM IITKOJIE M TEM CaMbIM
o0ecrevynBaeT MPeeMCTBEHHOCTh YPOUHOU U BHEYPOUHOU JESTEIBHOCTH.

Peanuzanus IIporpaMMmel npeanonaraeT coueTannue pa3indHbIX GOpM IPYyNIoOBOM paboThI
(TUCcKyccusi; MaTeMaTUYeCKoe COPEBHOBAHME; MPAKTUKYM; BBIOOP TEMBbI IIPOEKTA, INIAHUPOBAHNE
paboT, pacupeenennue posiei, B3aMMOOIIEHKA MPU BBIMOJIHEHUH IPYIIOBBIX IPOEKTOB U
UCCIIEIOBaHUI) M MHAMBUYaIbHOM paOOThI (BBIMOIHEHNE HHANBUYaTbHOTO UCCIIEJOBAHUS, B
TOM YHCJIE C UCTOIb30BaHUEM IU(PPOBBIX HHCTPYMEHTOB; IPOBEJICHUE YCTHOIO 000OCHOBAHUS
IIPY PELIEHUU HECTAaHAAPTHBIX 3a/a4, 3a/1a4 MOBBIILIEHHOIO YPOBHS CJII0KHOCTH; IIOCTPOCHUE
MaTeMaTHYECKUX MOJEIIEH, UX UCCIIEIOBAHNE; NHTEPIIPETALMS OJYUEHHBIX PE3YJIbTaTOB IIPU
PELICHUH 3374 C MEKIIPEAMETHBIM U IPAKTUYECKUM COJCPKAHUEM; IIOUCK, HHTEPIIPETALINS,
npeoOpazoBaHue U MPUMEHEHNE MaTeMaTH4eCKo HH(POPMAIIMU; CAMOCTOSITEIbHOE OTKPBITHE
HOBOT'O MaTeMaTU4YeCcKOro (axra).

Pabouas nporpamma Kypca BHEYpOUHOU nesATeIbHOCTH « TpyaHbIe BOIPOCH MATEMATUKI»
npeIHa3HaYeHa JUIsl peanu3aiuy B 7—9 Kjaccax ¥ HalpaBieHa Ha JOCTIKEHHUE 00yJaromuMuUCs
IJIAaHUPYEMBIX pe3yabpTaToB. [locmenoBaTenbHOCTh H3ydeHNs TEM Kypca COBIAAAET M0 BPEMEHHU
C U3Y4YEHHEM Kypca MaTeMaTUKH (aaredpbl 1 TeOMETPUN) OCHOBHOM MIKOJIBI 0230BOT0 YPOBHS,
BCE TEMbI 110 BO3MOKHOCTU CUHXPOHU3UPOBaHbI ¢ 0a30BBIM KypCOM MAaT€MaTUKHU IO KJIacCaM.
Temsl 110 anredpe 1 reoMeTpUH YepeayOTCs, YTO MO3BOJIIET MAKCUMAJIBHO MPHOIU3UTh UX IO
BPEMEHH U3Y4YEeHHsI K OCBOEHHUIO 6a30BOT0 Kypca.



DopMBI JEATENBHOCTH 00Y4aIOIIKXCS MPEyCMaTPUBAIOT AKTUBHOCTD U CAMOCTOSITENIBHOCTb,
COYETAIOT MHIUBUAYAIBHYIO U TPYIIIOBYIO PabOTy, OTIMYAOTCS OT YPOUHBIX 00JIee IIMPOKUM
UCIIOJIb30BAaHUEM HCCIIEA0BATEILCKON U MTPOEKTHOM 1€ TEIbHOCTH, PEIIEHUEM HECTaHIaPTHBIX
3aga4 u 1p. CTpyKTypUpOBaHHE TEMAaTUUECKOTO MIaHUpoBaHus B [IporpamMmme cOOTBETCTBYET
MOPSAJKY U3YyUEHHS Pa3/ieioB U TEM anreOpbl U TEOMETPUU B OCHOBHOM IIKOJIE U TEM CAMbIM
o0ecreynBaeT IPEeeMCTBEHHOCTh YPOUHOI U BHEYPOUHOH 1A TEIBHOCTH.

Peanuzanus [Iporpammel mpenmnosiaraeT coueTaHue pa3InyHbIX GOpM rpynnoBoi padboTsl
(IUCKyccusi; MaTeMaTUYecKoe COPEeBHOBAHME; IPAKTUKYM; BEIOOP TEMbI IPOEKTA, MJIAHUPOBAHUE
paboT, pacupeeneHue posiei, B3auMOOIIEHKA PY BhIMOJIHEHUH IPYIIIOBBIX IPOEKTOB U
UCCIICIOBaHUI) M MHAMBUYaTbHOM paOOThI (BBIMOIHEHNE HHANBUYaTbHOTO UCCIIEJOBAHUS, B
TOM YHCJIE C UCTIOIb30BAaHUEM LIU(PPOBBIX HHCTPYMEHTOB; IIPOBEIEHNE YCTHOIO 0OOCHOBAHMUS
IIPY PEILIEHUN HECTAHJAPTHBIX 3a]1a4, 33144 [TOBBIIIEHHOIO YPOBHS CIO0XKHOCTHU; IOCTPOECHUE
MaTeMaTHUYECKUX MOJIEJIeH, UX UCCIIEJOBAaHKUE; NHTEPIIPETAIIHs TIOTYYEHHBIX PE3YJIbTaTOB IIPU
PEILIEHUH 3a7a4 C MEKIIPEAMETHBIM U IPAKTUYECKUM COAEPKaHUEM; IIOMCK, MHTEpIpeTanus,
npeobpazoBaHre U MPUMEHEHNE MaTeMaTHYeCKo HH(OPMaLIUK; CAMOCTOSITEIbHOE OTKPBITHE
HOBOT'0 MaTtemMaTudeckoro ¢akxta). Mcrnonb3oBanue Takux GopMm paboThl IOMOTaeT pa3BUBATh y
00y4arouuxcs, ¢ 0JTHOM CTOPOHBI, HABBIKK BOCIIPUATHSI HOBOM MH(OpPMALIMU ITPU Pa3IUUHbIX
dopmax ee mojauu, a ¢ Ipyroil CTOPOHbI — AKTUBHOCTb, CAMOCTOSTENIbHOCTh M CIOCOOHOCTH K
TBOpuecTBY. OcBoeHue [IporpaMmbl JOKHO TOMOIHATH U Pa3BUBATh 3HAHUS U YMEHUS
oOyyaromuxcs B 00J1aCTH MaTeMaTUKU, OPUEHTUPOBATh UX HA O0Y4YEHHUE B CPeIHEH LIKOJIE B
KJ1accax, MpeyCMaTpUBaIOLINX OCBOEHNE MAaTEMATUKH Ha yIiIyOJIEeHHOM YPOBHE, B YACTHOCTH
TEXHOJIOTUYECKOT0 MPO(pUIIs, a TAKXKE CIIOCOOCTBOBATH COLMATBHOMY (POPMHUPOBAHUIO
JUYHOCTH 00YUaIOIIUXCSI.

Copaeprxanue nporpaMmbl

8 KUIIACC

Yuciia v BbIYHMCICHUSA

KBanpaTHblii KOpeHb. BeinmoHeHre onepanuii ¢ uppaloHaIbHBIMU YUCIAMH.
Auredpanyeckue BbIpasKeHUs

HpoOHo-pannoHanbHbIe BeIpaxeHus. Cternenn. BrimoaHeHNe TOKIECTBEHHBIX MPe0Opa3oBaHUi
paLMOHAJIbHBIX BBIPAKEHUM.

MenTpanbHast cMMMeTPUS

DopMyIHpOBKA ONPENIEIeHUs M JOKAa3aTeIbCTBO CBOMCTB LIEHTPAIIbHO-CUMMETPHUYUHBIX (PUTYD.
Jlenenue oTpe3Kka Ha paBHbIE YaCTH C TOMOILBIO LUPKYIIS U JIUHEeHKkH. Hccnedosamenvckas
paboma: CBOMCTBA IIEHTPAIBHO-CUMMETPUYHBIX GUTYp. [Ipoexkm: IeHTpaibHas CAMMETPHS B
OKPY>KaIOIIEM MUDE.

YeTbIpEéXyroJbHUKH

[Tapannenorpamm, ero npu3HaKu 1 cBorcTBa. [IpaMoyronsHuK, poM0O, KBaapaT, UX MPU3HAKHU U
cBoiictBa. Tpanenus. PaBHoOenpenHas Tpamenus, e€ cBocTBa U pu3HaKku. CpeHss JIMHUS
TpPeyrojbHUKa U cpeaHsist TuHus Tpanenuu. CBOMCTBA U MPU3HAKY CIEIMaIbHBIX BUIOB
4eTBIPEXYTOIBHUKOB. Mccnedosamenvckasn paboma: 3HAKOMBIE U HE3HAKOMBIE
YEeThIPEXYTOJIbHUKH.

YPaBHeHI/[ﬂ H HEPABCHCTBA



Omnpenenenne paBHOCUIbHBIX ypaBHEHUH. [IpMeHeHne CBOMCTB ypaBHEHHM ¢ 01HOM
nepeMeHHoM. OrnpeneneHre KoJau4ecTBa JeMCTBUTEIbHBIX KOPHEH KBaJPATHOTO YPaBHEHUS.
Pemenne npoOHO-pallMOHANBbHBIX YPAaBHEHUN, CBOIALIMXCS K IUHEHHBIM WIN K KBaJAPAaTHBIM
YPaBHEHUSIM, UCIIOJIb30BAaHUE METOA 3aMEHBI IEPEMEHHOM. PelleHre TeKCTOBbIX 3a1a4
anreOpanvdecKuM CriocoOOM: Mepexo] OT CIOBECHON (OPMYITUPOBKHU YCIOBHUS 3a/1a4U K
anreOpanyecKoil MOJIETN IyTEM COCTaBJICHUS] YPABHEHUS; pEIIEHUE COCTABJICHHOTO YPaBHEHMS,
UHTepIpeTanus pe3ynbrata. ['paduueckas nnteprperanys ypaBHEHUH ¢ AByMs [IEPEMEHHBIMU.

Pewienne cucreM ypaBHEHUN, B KOTOPBIX OJTHO U3 YPAaBHCHUH HE SBIACTCS JTUHEHHBIM.
['padmueckas uHTEpIpETALUS PELICHUS YPABHEHUS C ABYMSI [IEPEMEHHBIMU U CUCTEM
YPaBHEHUH C IBYMs IIEPEMEHHBIMU. PellleHre HeTMHENHBIX HEPABEHCTB U UX cucTeM. Pemenue
HEPABEHCTB, CONEPKAIMUX 3HAK MOIYJIA.

N300paxeHne pelieHrs HEPaBeHCTBA C OJTHOM MePeMEHHON U CHCTEMbI HEPaBEHCTB Ha
KOOPAMHATHOW MPAMOM, 3alUCh PEIICHUS C OMOIIBI0 CUMBOJIOB. HepaBeHCTBO ¢ AByMs
nepeMeHHbIMH. [ paduueckuii METO ] pelieHusi CUCTEM HEPABEHCTB C ABYMS MIEPEMEHHBIMHU.

Hccneoosamenvckasn paboma: paBHOCUIBHOCTD H CIICACTBHE.

Hccneoosamenvckas paboma: rpadpudeckas HHTEPIPETALUs YPAaBHEHUH ¢ ABYMs
NIEpPEMEHHBIMH.

Hccneoosamenvckas paboma: rpaduuecKuil METOJI PELICHUsI CUCTEM HEPABEHCTB C JIBYMsI
NIEpPEMEHHBIMH.

IIpeoGpa3oBanue noaooust

[IpeobpazoBanue moao6us u mogo0HbIe GUrypsl. COOTHOIICHHS B TTOJT00HBIX
burypax. Uccreoosamenvckasn paboma: 410 Takoe ppakran?

Z[ORaSaTe.IIbCTBa HEPaBCHCTB

OrneHka 3HaYeHUs1 BBIPAXKEHUS C UCIOJIb30BaHUEM HEpaBeHCTB. [Ipumenenue cBoicTB
HEPaBEHCTB B X0/i€ peuieHus 3a1a4d. OnpeneneHne paBHOCWIbHBIX HEPABEHCTB. Jl0Ka3aTeabCTBO
HEpaBEHCTB. Perienue TeKCTOBBIX 3a/1a4 ¢ MOMOLIBIO JIMHEHHBIX HEPABEHCTB C OJHOM
nepemMeHHou. Mccnedosamenvckasn paboma: TAHEHHOE HEPABEHCTBO C OJHOM MEPEMEHHOM C
napamMeTpoM.

IIpsimoyroJibHbIe TPEYTOJIbHUKH

Teopema [Iudaropa u e€ npuMeHeHne IpU PELICHUHU MPAKTHUECKUX 3a1a4. Jloka3zaTeabcTBO
COOTHOIIEHUM MEXKAY IPONOPLIUOHAIBHBIMYA OTPE3KaMH B IIPSIMOYTOJIbHOM TPEYTOJIbHUKE
(BBICOTA, IPOBEAEHHAS U3 BEPILIMHBI IPSIMOTO yrila; METPUYECKHE COOTHOIIEHNUs). [Ipumenenue
COOTHOILEHHUH ITPU PELICHUN T€OMETPUUECKUX 3aJad. TpUroHoMeTpruueckue (pyHKIUH OCTPOro
yria npsiMOYroJbHOIO TPEYroJbHUKA (CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC). 3HAYEHUs
TpUTOHOMETpUYECKUX QyHKIUH 11 yriioB 30°, 45°, 60°. Pemenue 3a1a4 ¢ UCIOIb30BaHHEM
TPUTOHOMETPUYECKUX (PYHKIUH.

Ilpaxmuxym: pelieHne NpakTUKO-OPUEHTUPOBAHHBIX 3a7au.
Mamemamuyeckoe copesHosanue: pelICHUE 3a1a4 Pa3HbIMU METOJAMH.

DOyHKIUHA

[Towck obacTu onpeneneHus 1 MHOKecTBa 3HaueHn GyHkuun. ['paduk Gpyakuun *k/x*.
Oynaknus Buaa (ax + *b*)/(cx + *d*).



Yucaa ¥ BLIYUCJIEHUS : 1eJIMMOCTh

DopMyIMpPOBKA ONPEAEICHUS ASIUMOCTH HALEN0, YUCEN, CPABHUMBIX 10 JAHHOMY MOJYJIIO.
Beinosninenue nenenus ¢ octatkoM. Jloka3aTenbCTBO U MPUMEHEHUE CBOMCTB CPAaBHEHUH IO
MoayJro. HaxoxkaeHue 0CTaTKOB CyMMBI U IIPOU3BENEHHUS 110 TaHHOMY

Monyi. HMccneoosamenvckas paboma. N€NUMOCTb.

9 KUIACC
YpaBHeHusI 1 HEPABEHCTBA

bukBanpartubie ypaBHeHUs. MeTOIbI PaBHOCUIIBHBIX MPE0Opa30BaHMii, 3aMEHbI IEPEMEHHOM,
rpagu4ecKoro MeTo/1a NP PEIICHUH ypaBHEHUH 3-i1 u 4-i1 cTtenieHeil. Penienne HepaBeHCTB,
coJieprKalnx 3HaK Moayis. HepaBeHCTBO ¢ AByMs epeMeHHbIMU. [[puMenenue rpaduieckoro
METO/1a PEIICHHUsI CUCTEM HEPABEHCTB C ABYMsI IIepeMEHHBIMU. Perenne 1poOHO-parmoHaIbHBIX
ypaBHeHUl U HepaBeHCTB. [locTpoenue rpadukoB ypaBHEHUI, B TOM YUCIIE C UCTIOIB30BAHUEM
udpoBbIX pecypcoB. [IpuBoanTh rpaduuecKyro HHTEPIIPETAIIMIO PEIICHUS] YPAaBHEHUS C ABYMS
MEPEMEHHBIMU U CUCTEM YpaBHEHUM ¢ JByMs llepeMeHHbIMU. VccnenoBanue cucrem
HEJIMHEHHBIX YpaBHEHUH C TapaMeTpoM. PerieHue HepaBeHCTB ¢ ABYMS IEPEMEHHBIMU U HX
CHUCTEM.

Hccneoosamenvckue pabomul. pelieHue 3a1ad ¢ IapaMeTpaMy — alreOpandecKiuM METOI0M;
rpau4ecKUM METOJIOM.

Pemenue TpeyroibHUKOB

Teopema cUHYCOB U TEOpeEMa KOCUHYCOB, X IPUMEHEHHE IIPU PELIEHUH TPEYTOJIbHUKOB U
npakTHueckux 3afad. COOTHOIIEHUSI MEXly TpUroHoMeTpruueckumu pynkuusamu. [Ipocreiimume
(dbopMyIIbl IPUBEIEHUS, BEIBOJUMBIE M3 TEOMETPUUECKUX cooOpaxeHnil. Haxoxenue paguyca
onucaHHou okpyxkHocTH. Dopmyra ['epona. @opmyiia MIOMAINA BBITYKIOTO
YEeTBIPEXYTOJILHUKA.

Ipakxmuxym: pelieHne reoMeTpuYeCKiX U MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4 Pa3HbIMU
METOJaMHU.

Anredpanyeckue BbIpaKeHUs

Crenenb ¢ panoHaJIbHBIM NIOKa3areneM. OnpeaeneHne KOpHs *n*-i CTeNeHu 1 CTENeHN C
paloHalIbHbIM MOKa3aTesieM. [IpuMenenue onepanuu n3BjeyeHUs KOpHs *n*-ii crenenu,
UCTIONB3Ys IIPU HEOOXOTUMOCTH KaJIbKYJIATOP. BhIuncienue 3Ha4eHus CTETEHH ¢
parmoHaIbHBIM MoKa3aTeneM. O1eHKa 3HAaUeHU KOPHS *n*-i cTeneHu, 3HaYeHUe CTENeHU C
palOHAJIBHBIM ITOKA3aTCJICM LECJIBIMH YUCIIAaMU U NCCATUYHBIMUA ,Z[pO651MI/I. CpaBHeHI/IC )41
YIOPSA0YMBAHUE PAIMOHATIBLHBIX U UPPALIMOHABHBIX YHCE, 3aIIMCAHHBIX C TOMOIIbIO

KOpH *n*-i CTCIICHU, CTCIICHU C PAallMOHAJIbHBIM ITOKAa3aTCJICM. Brinonnenne TOXKIACCTBCHHBIX
npeoOpa30BaHMI BEIPAXKEHUH, COJIEPKAIMUX KOPEHb *n*-i1 CTeneHu, CTeTeHb ¢ palliOHAIbHBIM
MIOKAa3aTEJIEM.

ITopoOue TpeyronbHUKOB

TeopeMbl 0 MPOU3BEICHUH OTPE3KOB XOP/I, TEOPEMBI O MMPOU3BEICHUN OTPE3KOB CEKYIIUX,
TeopeMa 0 KBaJpaTe KacaTelabHOM, TeopeMbl UeBbl 1 Menenas. MccnenoBanue, B TOM 4uciie ¢
MOMOIIBIO IIM(PPOBBIX PECYPCOB, M3ydaeMbIX KOHUTyparuii. [IpuMeHeHne 1aHHbIX TeopeM MpH
pEIIeHNU TeOMETPUYECKUX 3a/1a4. 3HAKOMCTBO C TIOHATHEM TOMOTETHUH, C €r0 IPUMEHEHUEM, B



TOM YHUCJIC B IPAKTHUYCCKUX CUTyalUAX. Hccneoosamenvcras pa6oma (C HCIIOJIB30BaHHUEM
MMpOrpaMMHBIX CpGI[CTB)Z TOMOTETHS U €€ CBOMCTBA.

DOyHKIUHA

[Toustue «pynkuus». [IpumeHeHne cBOUCTB PyHKUMI: HYJIU QYHKLNHU, TIPOMEKYTKH
3HAKOINOCTOSIHCTBA (DYHKILIMU, IPOMEKYTKH BO3pAcTaHUs U YObIBaHUS (DYHKIIMHU, YETHBIE U
HeueTHbIE (PYHKIMH, HanOoJIbIIee 1 HAUMEHbIIIee 3HaYeHUs (DYHKIIMU TPU PEIICHUH 3a/1a4.
[Toctpoenue rpadukoB GyHKIUI C TOMOILBIO TpeoOpa3oBaHuii Buja: *fF(*x*) — *f*(*x*)
+oap ¥PECEXF) — FPECEE 4 ) FPE(RXF) — KfUEXE), FPECEXE) — FPE(| ExE ), FPE(ExF) —

| *f*(*x*) |. Pacno3HaBaHue cTeneHHbIX QYyHKIUI U MOCTPOEHHUE ICKU30B IPaPUKOB CTEIIEHHBIX
(byHKUUH ¢ HATYpaJbHBIMU ITOKA3aTENIMU pa3HOW YeTHOCTH. Mcronb30BaHNEe CBOWCTB
rpauKoB cTENEHHBIX QYHKIIMM ¢ HaTypaJbHBIMU MOKA3aTENIMU IPU PEILICHUH 3a/1au.
IToctpoenue rpadukos GyHKIHiT ¥y* = \x, *¥y* = A3Mx, *y* = | *x* |. Heeredosamenvckas
paboma: noeaeHue QYyHKINU U €€ TpaduKa B 3aBUCUMOCTH OT IapaMeTpa.

MeToa KOOpAMHAT

[TapannenbHOCT M EPIEHAUKYISIPHOCTD NPSAMBIX (4epe3 YIIIoBOH KO3((DUIMEHT).
HaxoxneHnue nepecedyeHui OKpYKHOCTER U NPAMBIX B KoopanHarax. @opmyiia pacCTOSHUS OT
TOUKH /10 npsiMoid. [1nomane napanienorpaMma B KOOpAUHATaX, MOHATHE 00 OPUEHTUPOBAHHOM
wiomaau. [IpuMenenne Metona KOOpAMHAT B IPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX
3a/1a4ax, UCCIIEJOBAaHNE ITPUIIOKEHUS METOa KOOPAUHAT B BEIYMCIUTEILHON MaTEMATHKE U
uHpopmartuke. Mccreoosamenvckas paboma: pellieHUE NPAKTUKO-OPUEHTUPOBAHHON
TEOMETPUYECKOH 3a4a4U METOJOM KOOpJUHAT.

IIpaBujbHbIE MHOTOYTOJbHUKH. OKPY:KHOCTH U MHOTOYT0JIbHUKH

[ToHsiTve MPaBUIIBHOTO MHOTOYTOJIbHUKA. DOPMYIIBI 17151 BBIYUCIICHUS DJIIEMEHTOB MPAaBUIbHBIX
MHOT'OYTOJIbHUKOB (CTOPOHA, paJlyC BIMCAHHON M ONMCAaHHOW OKpykHOCcTel). BeiBoa popmyn
JUIMHBI OKPY>KHOCTH U IUIOIIAU Kpyra. [{n1Ha 1yru OKpy>KHOCTH, paJluaHHas Mepa yria.
ITnomanpe kpyra u mIomaas KpyroBoro CEKTopa. Beruncinenne nepuMeTpos U roniaaen
CJIOKHBIX (QUTyp, BKIIOYAIOLINX JIEMEHTHI KpyTa.

Camocmosmenvrnoe omkpvimue: KaK HAUTH MEPUMETP U TUIOIIAAb CI0XKHON HUrypsI?
Ipaxmuxym: pelieHue 3a7a4 NOBBIIIEHHON CII0)KHOCTH.

YucaoBble MOCIAeI0BATEILHOCTH 1 nmporpeccuu

OmnpezneneHue BUI0OB MOCIEN0BATEIIBHOCTEN: OrpaHUYEHHAs II0CIEI0BATEIBHOCTh, MOHOTOHHO
BO3pacTarolas (yobIBarolas) nocieaoBaTenbHoCTh. [IpencraBnenie 6eCKOHEUHBIX
NEPUOANYECKUX JIpo0eli B BUAE OOBIKHOBEHHBIX. 3HAKOMCTBO C MOHSITUEM CXOJUMOCTH
MOCJIEI0BATEIbHOCTH, HAXOXKIEHHUE CYMMbI OECKOHEYHO YOBIBAIOIIECH T€OMETPHUECKON
nporpeccuu. [IpuMeHeHre MeToaa MaTeEMaTHUECKOM NHAYKIUU. HMccredosamenvckast
paboma: NOBECHUE MOCIEI0BATEIBHOCTEN — OT TUIIOTE3bI JI0 JIOKA3aTEIbCTBA.

JIBH:KeHHUS MJIOCKOCTH

LlentpansHas cummetpus. LlenTpanbHo-cummerpuunslie purypsl. [loBopot. OceBast cummeTpus.
@urypsl, CHMMETPUYHBIE OTHOCUTENIBHO HEKOTOpOoU ocu. [lapannensnsiii nepenoc. [lonsartue
JIBIDKEHUS U ero cBoicTBa. PaBeHcTBO (uryp. [IposiBieHns ciMMeTpuu B IPUPOJIE, )KUBOIINCH,
CKyJIBIITYpe, apxutekType. Komnosuuuu apmxenuit (mpocreiimme npumepsl). [Ipumenenue B
pELIeHNH FeOMETPUIECcKUX 3a1ad. Mccredosamenvckas paboma (C UCIOIb30BAHUEM
IPOrPaMMHBIX CPEJCTB): KOMIIO3ULIUS ABUKEHUM.



IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS KYPCA BHEYPOUHOM
JAEATEJBHOCTH «TPYJIHBIE BOITPOCBI MATEMATHUKW)

Peanmsanus nporpamMmmel Kypca BHEYPOUHOH AeATENBHOCTH « TpyaHbIE BOIIPOCHI MATEMAaTUKI
HampaBlieHa Ha 00ecTeYeHe JOCTHKEHHUS 00yYatoIMMUCS TNYHOCTHBIX, METAIIPEIMETHBIX U
IIPEeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI B yactu:

NATPHOTUYECKOr0 BOCIIUTAHUA: MIPOSIBIIEHUE UHTEPECA K TPOLIIOMY U HACTOSIIEMY
POCCHIICKOM MAaTEMATHUKK; LIEHHOCTHOE OTHOIIEHUE K JTOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U
POCCHIICKON MaTEMaTUYECKOM IIKOJIbI, K UCIIOJIB30BAHUIO 3TUX JOCTUKEHUN B IPYTUX HayKax U
IPUKIATHBIX cepax;

IrPas’KAAHCKOI0 U AyYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS: TOTOBHOCTH K BBIIIOJIHEHHUIO
00s13aHHOCTEN rpakJaHNHA U PEeATU3allii €ro MpaB; IPEICTaBICHUE O MATEMAaTUYECKUX
OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUH, MPOIEYp TPakKAaHCKOTO
oOmiecTBa (HampuMep, BBIOOPBI, OTIPOCHI), TOTOBHOCTH K 00CYKICHUIO dTHYECKHUX TIPOOIIEM,
CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH; OCO3HAHUE BAKHOCTHU
MOPAJIbHO-ITUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YUYEHOTO;

TPYAOBOr0 BOCIIUTAHMSA: YCTAHOBKA HA aKTUBHOE yYaCTUE B PEIICHUH MPAKTUYECKUX 3a7a4
MaTeMaTHYECKOW HAIPaBICHHOCTH; OCO3HAHNE BaXKHOCTH MaTEMaTHYECKOro 00pa3oBaHMs Ha
MPOTSKEHUH BCEW KU3HU /TSl yCIIEITHON MPOo(heCcCHOHATBFHOM e TEIbHOCTH U Pa3BUTHE
HEOOXOJMMBIX YMEHUM; OCO3HAHHBIN BHIOOP U MOCTPOCHHUE UHAUBUAYAIbHON TPAEKTOPUN
00pa30oBaHMs U KU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX
NMOTpeOHOCTEH;

ICTETHYECKOr0 BOCIIMTAHHUS: CIOCOOHOCThH K IMOILMOHATILHOMY U 3CTETUYECKOMY BOCTIPUSTHIO
MaTeMaTU4eCKNX 00bEKTOB, 3a/1a4, PEIICHHH, PACCYK/ICHUI; YMEHHUE BUJIETh MAaTEMAaTHUYECKUE
3aKOHOMEPHOCTHU B UCKYCCTBE;

LHEHHOCTH HAYYHOI'0 MO3HAHUSI: OPUEHTALINA B JIEATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY
HAYYHBIX MPEJCTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTH UeIOBEKa, MPUPOIBI U
oO11ecTBa; MOHUMaHNE MATEMAaTHYECKON HAyKH Kak c(epbl YeTOBEUYECKOH e TeIbHOCTH,
ATANOB €€ Pa3BUTHUA U 3HAUUMOCTH ISl pa3BUTHUS LIUBUIIN3ALMHU; OBJIAICHUE SI3bIKOM
MaTeMaTUKH U MaTeMaTHYECKOM KyJIbTYPOU Kak CPEJCTBOM MO3HAHUS MUPA; OBJIA/ICHHE
HaBBIKAMH HCCIIEIOBATEIbCKON AEATEIbHOCTH;

(pu3nyeckoro BOCNUTAHUA, (OPMUPOBAHNS KYJIbTYPbI 310POBbS U IMOLHOHAJIBLHOIO
0,1aronoJIy4usi: TOTOBHOCTh IPUMEHATh MaTEMaTHUYECKUE 3HAHUS B UHTEPECAX CBOETO
3/10pOBbs, BEJICHUSI 3J10pPOBOTr0 00pasa KHU3HU (30pOBOE MUTAHHUE, COATaHCUPOBAHHBIN PEXUM
3aHATUN U OTJbIXA, peryisipHas Gu3nyeckas akTUBHOCTb), CHOPMUPOBAHHOCTH HaBBIKA
pedaexcun, Npu3HaHUE CBOETO MpaBa Ha OMIMOKY M TaKOro e MpaBa APYroro 4eaoBeKa;
IKOJIOTHYECKOr0 BOCTIMTAHNUS: OPUEHTALIMSI HA TPUMEHEHHE MaTeMaTUUECKUX 3HAHUN JIsl
pelieHus 3a/1a4 B 00J1aCTH COXPAHHOCTH OKPYXKAIOIIeH cpejibl; INIaHUPOBAaHKE IOCTYIIKOB U
OIICHKA MX BO3MOKHBIX MOCIEACTBHIA /ISl OKPYXKAIOIIEH cpeibl; 0CO3HAaHUE TT100aTbHOTO
XapakTepa dKOJIOTHUYECKUX MPOOJIeM U MyTeH UX PEIICHUS;

aJanTalui K M3MEHAIIUMCS YCJI0BHAM CONMATbHONM M MPUPOAHOM Cpelibl: TOTOBHOCTH K
JIEHCTBUSIM B YCIIOBUSX HEOTPEICTICHHOCTH, TIOBBIIICHUIO YPOBHSI CBOCH KOMIIETEHTHOCTH Yepe3
MPAKTHYECKYIO ACSITeNbHOCTD, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX JF0JIeH, mpruoOpeTaTh B
COBMECTHOM JIeSITEIbHOCTA HOBBIE 3HAHUS, HABBIKM U KOMIIETECHIIUU U3 ONBITA IPYTHUX;
HE00XO0AMMOCTh (POPMUPOBATH HOBBIC 3HAHUS, (HOPMYIUPOBATH UACH, IIOHATHS, THIIOTE3BI 00
00BEKTaxX U SBICHUSIX, B TOM YUCIIC PAHEE HE M3BECTHBIX, OCO3HABATH Je(PUIIUTH COOCTBEHHBIX
3HaHUU U KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE; CIOCOOHOCTH OCO3HABATH
CTPECCOBYIO CUTYAIIHIO, BOCIPUHUMATH CTPECCOBYIO CHTYAIUIO KaK BBI30B, TPEOYIOIINH
KOHTpPMeEp, KOPPEKTHUPOBATh PUHUMAEMbI€ PELIECHUS U JeHCTBUS, OPMYITUPOBAThH U OLIEHUBAThH
PHUCKH ¥ MOCIEICTBUS, JOPMUPOBATH OIIBIT,



BOCIIUTAHNS HHPOPMALMOHHON KYJbTYPbI: POSIBIICHUE UHTEPECA K UCTIOIb30BAHUIO
U(PPOBBIX TEXHOJIOTUH JUIsl ONTUMHU3AIMH ITPOLIECCOB MMOUCKA, aHAJIN3a, 00pabOTKH, CO3AaHus,
nepeaayn MaTeMaTuIeckoi HHQOpMaIK U BU3yaIH3aliii MaTeMaTHIeCKuX 0000IIeHNH 1
pe3yabTaTOB aHAJIN3a; TOTOBHOCTh K MUCIOJIb30BaHUIO [IM(PPOBBIX HHCTPYMEHTOB /IS
BBITIOJTHEHUSI Y4€OHOM e TeIbHOCTH MPU U3yYE€HUU MaTEMaTUKH; CIIOCOOHOCTh IPUMEHSTh
U(POBBIE HHCTPYMEHTHI B YCIOBUAX peaIn3allii MEp IO MPEyNPEKICHNUI0 BO3MOXKHBIX
HETraTUBHBIX MTOCIEACTBUI aKTUBHOT'O U CUCTEMATUYECKOTO MPUMEHEHUS LIUPPOBBIX
TEXHOJIOTHH B y4eOHBIX IIETIX.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3naBaTe/IbHbIE YHHBepcaJIbHbIe YUeOHbIe el CTBUS

bazosvie nocuueckue oeticmeus:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKK MaTEMaTUYECKUX O0BEKTOB, OHATH,
OTHOILIEHUN MEXy NOHATHAMM, (GOPMYIUPOBATH ONPEICIICHUS TOHATUH, YCTaHABIMBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIINH, OCHOBAHUS JJIs1 0000IIEHHS U CPAaBHEHHSI, KDUTEPHU
IIPOBOAMMOIO aHAJIN3a;

BOCIIPHHUMATh, (HOPMYITUPOBATH U PEOOPA30BBIBATE CYXKIEHUS: YTBEPAUTEIbHbIC U
OTpHLIATENIbHBIE, €TUHIUYHBIE, YACTHBIE U 00ILUE, YCIOBHBIE,

BBISIBJISITH MATEMaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPEUNs B (DaKTax, TaHHBIX,
HaOJIOIEHUSX U YTBEPKACHUSX, MpeAaraTh KpUTEpUH JUIs BBISIBICHUS 3aKOHOMEPHOCTEH 1
IIPOTUBOPEYMIL;

JleaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, N€IYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJII4YEHNUN, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

pa3dupath JOKa3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUH (IIPsIMbIe U OT IIPOTUBHOTO),
IIPOBOAUTH CAMOCTOSITENIHO J10Ka3aTEIbCTBA MATEMATHYECKUX (DAKTOB, BHICTPAUBAThH
apryMeHTaluI0, IPUBOJUTE IIPUMEPHI U KOHTPIPUMEPHI, IPUMEHATh METOJL MATEMAaTUYECKOU
MHAYKIIMHA, 0OOCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh C1I0CO0 perieHus yueOHoi 3a1aun (CpaBHUBATh HECKOJIBKO BAPMAHTOB PEILICHMUS,
BbIOMpaTh HanboJIee MOAXOASIINN C YIETOM CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

Baszosvie uccneoosamenvckue oeticmeus:

UCIIOJIb30BaTh BOMPOCH! KaK MCCIICI0BATSIIBCKUI HHCTPYMEHT TO3HaHMSI, (DOPMYITHPOBAThH
BOTIPOCHI, GPUKCUPYIOIIHE TIPOTHBOPEIHE, TPOOIIEMY, CAMOCTOSTEIIPHO YCTAHABIMBATH HCKOMOE
¥ JTaHHOE, (DOPMHUPOBATH TMIIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3MIIMIO, MHEHHUE;

MIPOBOJIMTH IO CAMOCTOSTEIHHO COCTABIICHHOMY TUIAHY SKCIIEPUMEHT, UCCIICIOBAHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOT0 00BhEKTa, 3aBUCMOCTEH 00BEKTOB MEXKITY
coboii;

CaMOCTOSTENILHO (hOPMYyITUPOBATh 00OOIICHHUS M BBIBOJIBI IO PE3YJIbTaTaM IPOBEICHHOTO
HAOJIO/ICHUS, HCCIICI0BAHUS, SKCTICPUMEHTA, OIICHUBATH JIOCTOBEPHOCTh MOJYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA,

HpOFHOSI/IpOBaTB BO3MOXHOC pa3BI/ITI/I€ HpOHCCC&, a TAKXXEC BbIIBUT'ATh HpeILHOHO)KeHI/IH 0 €ro
Pa3BUTHU B HOBBIX YCJIOBHUSX.

Paboma ¢ ungpopmayuen:

BBISIBJISITH HEJIOCTATOUYHOCTD U U30BITOYHOCTh HH(POPMAIIHH, JTAaHHBIX, HEOOXOTUMBIX JIJIsI
pelIeHUs 3a/1a4H;

BBIOMPATh, AHAJTU3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATh HHPOPMAIIUIO PA3THIHBIX
BUJIOB U (DOPM TIpE/ICTABIICHHSI,



BBIOMpPATh GOpPMY MpeacTaBIeHUs HH)OPMAITMH U WUTFOCTPUPOBATH PelIaeMble 3a1a9n
CXeMaMHu, JuarpaMMaMHy, MHOHM TrpauKoil 1 X KOMOWHALIUSIMH;

OLIEHUBATh HAJAECKHOCTh HH(OPMAIHH IO KPUTEPHSM, TIPEUIOKEHHBIM HITH C(hOpMyTUpOBAHHBIM
CaMOCTOSTENBHO.

KomMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

BOCTIPHHUMATH U (POPMYITHPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBHSMH U LESIMH OOIIECHUS,
SCHO, TOYHO, IPAMOTHO BBIPAXAaTh CBOIO TOUKY 3pEHHSI B YCTHBIX M MMCbMEHHBIX TEKCTaX,
JIaBaTh MOSCHEHUS 110 X0y PEIlIeHUs 3aJjaul, KOMMEHTHPOBATh IOJY4EHHbII pe3yibTar;

B X0/1€ 00CYX/IeHHs 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKAaeMOM TEMbI, TPOOIIEMBI,
pemiaeMoii 3aauu, BbICKa3blBaTh UJEH, HALIEJIEHHbBIE HAa TIOMCK PELIECHHS], COIIOCTABISATh CBOU
CYXJIEHUS C CYXKACHUSAMU JIPYTUX YYaCTHUKOB JHajiora, o0HapyKUBaTh pa3IMyle U CXOJICTBO
MO3HIINH, B KOPPEKTHOH opme (HOopMyTUpOBaTh Pa3HOTIACHS, CBOU BO3PAKECHUS;
NPEICTaBIATh PE3YyIbTaThl PELICHUS 3a7aui, SKCIIEPUMEHTA, UCCIIEI0BAHNUS, IPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYIIJICHUS C YIETOM 3a]1a4 IPE3CHTAINN U
0COOEHHOCTEH ayTuTOPHH;

MOHMUMATh U MCIIOJIb30BATh MPEUMYIECTBA KOMAHIHOW ¥ MHIAMBHIyaTIbHON pabOTHI IpU
peleHnH yuyeOHbIX MaTeMaTUYeCKHX 3a/1a4, IPUHUMATD 11€JIb COBMECTHOH J1eATeIbHOCTH,
IUTAHUPOBATh OPraHU3aLMI0 COBMECTHON pabOThI, pacIpeesiTh BUJIbI pabOT, 10rOBapuBaThCs,
00CyX/1aTh MPOLIECC U PE3YNbTaT paboThl, 000011aTh MHEHHS HECKOJIBKUX JIFO/IEH;
y4acTBOBAaTh B IPYMIIOBBIX (opMax paboTsl (00CyKaeHUsI, 0OOMEH MHEHHUH, «MO3TOBBIE
HITYPMBI» U UHBIE); BBIMOIHATH CBOIO YacTh pabOThl M KOOPJMHUPOBATH CBOU JIEHCTBHS C
JpYTMMHU WI€HaMU KOMaH/Ibl, OLIEHUBATh KAU€CTBO pe3yjIbTaTa U Ka4yeCTBO CBOETO BKJIa/1a B
O0IIMi pe3ynbTaT M0 KpUTepUsiM, cHhOpMYyITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHUS.

PeryasiTuBHbIe YHUBEpPCAJbHbIE YUeOHbIE 1eCTBUS

CCZMOOPZCIHMS’CZL}M}Z.'

BBISIBJIATH MPOOJIEMBI JJIs1 PELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYALUSX, OPUEHTHPOBATHCS B
Pa3IMYHBIX OAX0aX MPUHATHS pelleHnH (MHANBUYalIbHOE, IPYIIIOBOE);

CaMOCTOSITENIbHO COCTaBIIATh IUIAH, AITOPUTM PELLEHUs 3a1a4 (UM €ro 4acTh), BRIOUPATh
CIOCO0 PEIIEHNUs C YYETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C y4eTOM HOBOM MH(pOpMAIHH.

CamoxoHmpons.:

BJIQ/IETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS ITPOLIECCa U Pe3yNIbTaTa PeIIeHuUs
MaTeMaTHYECKOW 3a]jaui, CAMOMOTHBAIIUU B PE(IICKCUH;

npeaABUACTb TPYAHOCTHU, KOTOPBLIC MOT'YT BOBHUKHYTH IPpHU PCIICHUHU 3aa4Ul, BHOCUTDH
KOPPEKTHBHI B JISTEIILHOCTH HA OCHOBE HOBBIX OOCTOSATENBCTB, HAWJCHHBIX ONIMOOK,
BBISIBJICHHBIX pr,[[HOCTCﬁ;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa ACITEIBHOCTH TOCTABICHHOMN TIEITH U YCIIOBHSIM,
00BACHSTH IMPUYIUHBI DOCTHXKCHUSA WA HCAOCTUIKCHUSA LCJIU, HAXOAUTh OIJ_II/IGKy, AaBaThb OLICHKY
MPUOOPETEHHOMY OTIBITY.

OMOYUOHATILHBIU UHMENNEKNL.

BBIPAXKATh OMOLUU MPU U3YUCHUN MATCMATHYCCKUX 00BEKTOB M (paKTOB, JaBaTb
SMOIHNOHAJIbHYIO OICHKY PCIICHUS 3a1a4Yu.



INPEAMETHBIE PE3YJ/IBTATbBI

IIpenmeTHble pe3yJIbTaThbl 0CBOCHHS NPOrPaMMbI Y4eOHOI0 Kypca K KOHIY 00y4eHus B 8
KJacce:

[ToHuMAaTh U HCIIOJIB30BATh MPEJICTABICHUS O PACIIUPEHUH YUCIOBBIX MHOKECTB. CBOOOIHO
OIepUPOBATh MOHATHUAMU: KBaIpaTHBI KOPEHb, apu(PMETHUUECKUN KBAaIPATHBIN KOPEHD,
UPPaLMOHAIbHOE YHMCIIO, HAXOUTh, OLICHUBATh KBAJPaTHbIE KOPHU, UCIIOJB3YS IIPU
HEOOXO0MMOCTHU KaJIbKYJIATOP, BBIIOIHITH IPE0Opa30BaHUsI BbIPAKEHUH, COAEepKAIINX
KBaJIpaTHbIE KOPHU, MCIIOJIb3Ysl CBOMCTBA KOpHEN. Mcnoap30BaTh HauaIbHbIE IPEACTABICHUS O
MHO’KECTBE JIEUCTBUTEIbHBIX YHCEI [l CPAaBHEHUS, OKPYTJIEHHS U BBIYUCICHHM, H300paxaTh
JIeMCTBUTENbHBIC YMCIIa TOYKAMH Ha KOOPAUHATHON npsiMoii. Mcronb30BaTh 3anucu O0JIbLIINX U
MaJIbIX YUCEJI C IIOMOIIBIO IECATUUHBIX Jpobeil u ctenenei yncina 10, 3anucbiBaTh U OKPYTIIATh
YKCJIOBBIE 3HAYEHMSI PEAJIbHBIX BEJIMYMH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.
CB0001HO OnIEpUpPOBATH MOHITHEM OCTAaTKa 110 MOJYJIIO, IPUMEHSATh CBOICTBA CpaBHEHUII 110
MOJYJIIO, HAXOJUTh OCTaTKH CYMMBI U ITPOU3BENEHNUS 110 JaHHOMY Moy 0. Haxoaurts
JIOTTYCTUMBbIE 3HAUEHUSI IEPEMEHHBIX B IPOOHO-pAllMOHAIBHBIX BhIpaskeHUsAX. [IpuMeHsTH
OCHOBHOE CBOMCTBO pallMOHAIbHON ApoOu. BIMOIHATE NpuBeeHNE alre0pandeckux Ipodei K
o011ieMy 3HaMEHaTeINI0, CJI0KEHUE, YMHOKEHUE, JIeJIeHHEe anredpandeckux qpooeil. BoimonHsaTh
TOKECTBEHHBIE IPE00pa30BaHUs PALIMOHAIBHBIX BbIpakeHuil. [IpuMensaTs npeobpa3zoBanus
BBIPAKEHUH JUIsl pelIeHNs pa3IMyuHbIX 3a]a4 U3 MaTeMaTUKU, CMEKHBIX IIPEIMETOB, U3
peasibHOM NpakTUKU. [IpUMEHATH MOHATHE CTENEHU C LIENBIM II0KA3aTENIEM, BBIIIOIHSITh
peoOpa30BaHus BBIPAKEHUH, COAEPIKAIINX CTENIEHHU C 1IeJIbIM NoKa3areneM. Haxoaurs
JIOITyCTUMBIE 3HAUEHUSI IEPEMEHHBIX B BBIPAXKECHHUSAX, COACPKAIIUX apU(PMETHUECKUE
KBaJpaTHbIE KOPHU. BBINOIHATE peoOpazoBaHysl HPPALIMOHAIBHBIX BBIPAXKEHUHN, HCIIOIb3YsI
CBOIiCTBa KOpHEe. PemaTs 1poOHO-paniMoHanbHble ypaBHeHuUs. Pemats nuHeiiHbIe ypaBHEHUS ¢
rapaMeTpamu, HECJI0)KHbIE CUCTEMbI JIMHEUHBIX YpaBHEHUH ¢ mapamerpamu. [IpoBoauTs
UCCIICIOBaHMs YPAaBHEHHUI U CUCTEM YPAaBHEHHIA, B TOM YHUCIIE C IPUMEHEHUEM TpaprueCcKuX
npecTaBiIeHUH (YCTaHABIMBATh, UMEET JIM YPAaBHEHUE UM CUCTEMA YPABHEHUH pPEILEeHUs, eClln
UMEET, TO CKOJIbKO, U mpoyee). [lepexouTs oT ciioBeCHOH (POpMYINPOBKHU 3a7a4uH K €€
areOpanyeckoil MOJIEIU ¢ OMOILBIO COCTaBJICHUS] YPABHEHUS UJIM CUCTEMbI YPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M IIOJIyYE€HHBIN pe3ynbTar. [IpuMeHsaTs
CBOMCTBA YUCIIOBBIX HEPABEHCTB [UIsl CPABHEHUS, OLIEHKH, PEIIaTh JIMHEHHBIC HEPABEHCTBA C
OJTHOW TIEPEMEHHOM U MX CHCTEMBI, 1aBaTh rpapuyecKyro WITIOCTPALIMIO MHOKECTBA PEILICHHH
HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB. Jl0Ka3bIBaTh HEpaBeHCTBA. [IoHMMATh U UCTIOIB30BATh
(yHKLIHMOHATbHbIE MOHATUS U A3bIK (TEPMHUHBI, CHMBOJIMUYECKUE 0003HAUCHUS ), ONIPEIENIATh
3Ha4YeHUe (PYHKIUH 110 3HAYCHHUIO apr'yMEHTa, ONPEIENsTh CBOMCTBA (PYHKIUU 110 €€ ITpauKy.
Crpouts rpaduku GyHKIUH, ONMCHIBATh CBOMCTBA YNCIOBOW (DYHKIIMU 1O €€ rpaduKy.
PacniosHaBaTh OCHOBHBIE BU/IbI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTBHI, ITOJIb30BATHCS UX
CBOMCTBAMH U PEIICHUHU N'€OMETPUYECKUX 3a1a4d. Pa3nuyars npu3Haky U CBOMCTBA
napajesnorpaMmMa, poMoa 1 IpsIMOYToJIbHUKA, I0Ka3bIBATh UX U YBEPEHHO NIPUMEHSTh IPU
pelLIeHNH TeOMETPHUYECKUX 3aj1au. Pacro3HaBaTh IeHTpaTbHO-CUMMETPUYHBIE (PUTYPBI U
UCIIOJIb30BaTh UX CBOMCTBA IIPU PELIEHUH 3a1a4. BiaseTs NOHATUAMU OA00MS TPEYTOJIbHUKOB,
K02 ureHTa noJo0usl, COOTBETCTBEHHBIX IJIEMEHTOB MOJJOOHBIX TPEYroJbHUKOB. IMeTh
MIPEICTaBJICHHE O TpeoOpa3oBaHnuu MOA00Us U 0 OI00HBIX Purypax. [Toap3oBaThes
IpPU3HAKaMU 000U TPEYTrOJbHUKOB MIPU PELIEHUH T€OMETpUUYECKUX 3aaau. Jloka3biBaTh U
IPUMEHATh OTHOIIEHMSI TPOTIOPLIMOHAIILHOCTH B NPSAMOYTOJIBHBIX TPEYroJIbHUKAX. JloKa3bIBaTh
U IpUMeHATh Teopemy Daneca. [IpumensaTs nogodue B MpakTUUECKUX 3aAa4ax. BIBOAUTE U
UCTIOJIb30BaTh MpoCcTeime GopMyIibl Ui TUIOIAAN TPEYTroJbHUKA, TapajuieorpaMma, pomoa u
Tpamnenuy. BeraucnaTh (pa3InyHbIMU cIOCO0aMU) IUIOIAAb TPEYTOJIbHUKA U IIIOIIA M
MHOTOYTOJBHBIX (QUTYp (TIOIB3YSACH, TIe HE0OX0ANMO, KAIBKYIATOPOM). [IpuMeHITh MeTox
IUIOINAAEH IS pelIeHus 3a/1a4. 3HaTh OTHOLIEHHUE IJIoLIa el MOA00OHBIX GUTyp U IPUMEHSThH
IIpU pelieHny 3a1a4. [IpuMeHsaTs nosydyeHHble yMEHUSI B IPAaKTUYECKUX 3a1adax. [IpuMmenars



MOJTy4YEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE MOJIENIN AJIsl 3a]1a4 pealibHOM
YKU3HH U TIPOBOJUTH COOTBETCTBYIOIIME BHIYUCIICHUS C TPUMEHEHHEM 000U U
TPUTOHOMETPUH (TIOJIB3YSCH, II€ HEOOXOAUMO, KAJIbKYJISITOPOM).

IIpenmeTHble pe3yJIbTaThbl 0CBOCHHS NPOrPaMMbl Y4eOHOI0 Kypca K KOHIY 00y4eHus B 9
KJ1acce:

CB000HO ONIEpUPOBATh MOHATUSAMU: KOPEHb *n*-ii cTeNeHH, CTeNeHb ¢ PALlMOHATBHBIM
MoKa3aTeseM, HaXOAUTh KOPEHb *n*-ii CTENeHH, CTENEHb C PallMOHAJIbHBIM I10Ka3aTeleM,
UCIIONIB3Ys IIPU HEOOXOTUMOCTH KaJIbKYJISATOP, IPUMEHATh CBOICTBA KOPHS *n*-i cTeneHwy,
CTENEHHU C PALlMOHAJIbHBIM MOKa3aTeseM. Vcrnonbp30BaTh MOHATHE MHOKECTBA JIEHCTBUTEIIbHBIX
YuCceNl IPU PELICHNH 337124, IPOBEACHUH PacCyKJICHUH U 1oka3aTenbcTB. CpaBHUBATH U
YIIOPSI0YNBAT JCHCTBUTEILHBIC YHCIA, OKPYTIIAThH ACHCTBUTEIbHBIC YUCIIA, BHITIOTHST
HOPUKUIKY pe3ysIbTaTa BHIYMCICHUHN, OLIEHKY YHCIIOBBIX BhIpakeHHH. CBOOOIHO ONeprpoBaTh
MOHSTHEM KBaJIpaTHOI'O TPEXUJIEHA, HAXOIUTh KOPHU KBaJpaTHOIO TpexuwieHa. PackiaabiBaTh
KBaJ[paTHBIN TpeXwieH Ha JIMHEIHbIE MHOKUTENH. PeraTte HecnoKHble KBaJApaTHbIC YPaBHEHHS
¢ mapamMeTpoM. PemaTe HECIOKHBIE CUCTEMBI HEJIMHENHBIX YPAaBHEHUH ¢ TapameTpoM. PemaTs
ypaBHEHMsI, HEPABEHCTBA U UX CUCTEMBbI, B TOM YHCJIE C OTPAaHUYEHHUSIMH, HAIPUMED B LIEJbIX
yucnax. [IpoBoanuTe nccneqoBaHus ypaBHEHUN U CUCTEM YPABHEHMI, B TOM YHUCIIE C
IpUMEHEHHEM IrpauuecKux npeAcTaBiIeHni (yCTaHaBIUBATh, UMEET JIM YpPAaBHEHHE WIIH
CUCTEMa YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIbKO, U Ipouee). PemaTs TekcTOBbBIE 3a7aun
anreOpanyeckuM crocodom. Mcnonb30BaTh ypaBHEHUs!, HEPABEHCTBA U UX CUCTEMBI JJIs
COCTaBJICHUSI MATEMATUYECKON MOJICIIH PEAIbHOM CUTyalluy WX MPUKIAIHON 3a/1a4uu,
UHTEPIPETUPOBATH MOJTYUYECHHBIE PE3YJIbTAThl B 331aHHOM KOHTeKcTe. CBOOOHO ONepUpOBaTh
HOHATHAMM: 3aBUCUMOCTD, (PyHKIM, rpaduk QyHKIUH, IpsIMast IPOIOPLMOHAIBHOCTD,
auHelHast GyHKIms, oOpaTHas MPONOPLUUOHAIBHOCTD, Mapadoia, runepoosia, KycouHo-3aJaHHast
bynkuus. UccnenoBats GyHKIMIO TIO €€ rpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIHI: 001aCTh
OTIpeJIeNIeHUs, MHOKECTBO 3HAUCHUH, HYyTU (QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
IPOMEKYTKH BO3pACTaHUs U YObIBaHUS, YETHOCTh U HEYETHOCTb, HAUOOJIbILIEE U HAMEHBIIIEE
3HA4YeHHUs, ACUMIOTOTHL. Pacrio3HaBaTh KBaJIpaTHUHYIO (PYHKIUIO IO GopMyIie, IPUBOIUTD
IpUMEPBI KBaJPaTUYHbIX QYHKIMN U3 peabHOM KU3HH, GU3UKU, reoMeTpun. OnpenensiTs
NoJI0kKeHHe Tpaduka KBapaTHIHON (PyHKIIMH B 3aBUCUMOCTH OT ee K03 uuneHToB. CTpouTh
rpaduk KBaapaTHIHON (DYHKIIMH, ONTUCHIBATH CBOMCTBA KBAAPATHUYHON (YHKIIUH I10 €€ TpaduKy.
Hcnonp3oBaTh CBOWCTBA KBaApaTUYHOM (pyHKIMM [UIs penienus 3a1ad. Ha npumepe
KBaJAPaTUYHON (PYHKIIUU CTPOUTH rpaduk PyHKIuu y = af(kx + b) + ¢ ¢ TOMOIIBIO
npeoOpaszoBanuii rpaduka pyHkuuu y=f(x). MmiocTpupoBath ¢ MOMOIIBIO rpaduKa peabHYIo
3aBUCUMOCTb MJIM IIPOLIECC 10 UX XapakTepucTukam. CBOOOHO ONIEpUpOBaTh NOHATUSAMMU:
MOCJIEI0BATENbHOCTD, apu(METUYECKast U TeOMETPHUYECKasi IPOrpeccHu. 3a1aBaTh
II0CJIEI0BATEIBHOCTH PAa3HBIMM CIIOCOOAMU: OIIMCATENIbHBIM, TAOMYHBIM, C IOMOIBIO
bopmynbl *n*-ro wieHa, peKyppeHTHBIM. BBINOIHATE BBIYUCICHUS C HCIIOIB30BaHHEM

dbopmyn *n*-ro uneHa apupMETHIECKON U TEOMETPUIECKON TTPOTPECCHIA, CYMMBI

nepBbIX *n* ujgeHoB. M300paxarh 4aeHbl MOCIeA0BATEILHOCTH TOYKaMU Ha KOOPAUMHATHON
IockocTy. Pemarte 3a1aun, CBA3aHHbIE C YUCIOBBIMU N1OCIEI0BATEILHOCTIMH, B TOM YHCIIE
3aJjaui U3 peasIbHOM KHU3HHM (C MCIOIB30BAHNEM KAJIbKYJIATOPA, HU(POBBIX TEXHOIOTHI).
Pacrio3HaBaTh ¥ IPUBOAUTH MPUMEPHI KOHEUHBIX U OECKOHEUHBIX I1OCIEA0BATEIbHOCTEH,
OTPaHUYEHHBIX N1OCIEA0BATEIbHOCTEH, MOHOTOHHO BO3pacTaloIX (YObIBAIOIINX )
nociueaoBarenbHocTed. IMeTh mpeicTaBiaeHre 0 CXOAUMOCTH M10CIIEI0BATEIbHOCTH, YMETh
HaXOJUTh CyMMY O€CKOHEUHO yOBbIBarollel reomeTpruueckoil mporpeccuu. [IpuMeHsaTs MeTo
MaTeMaTHUYeCKON MHIYKIMU IPU pelIeHuH 3a1a4. Joka3bIBaTh TEOPEMY CUHYCOB U TEOPEMY
KOCHHYCOB, IPUMEHATh MX JJIs1 HAXO0XKIECHUS Pa3IMYHbIX 2JIEMEHTOB TPEYroJbHUKA («peleHHe
TPEYTOJILHUKOBY), TPH PELUICHUN TeOMETPHUYECKUX 3a1a4. [IpIMeHsATh morydeHHbIe 3HAaHUS TTPU
pELICHUH NPAaKTUYECKUX 3a/1a4. [[puMeHsTh TPUTOHOMETPHUIO B 3aJjauaxX Ha HaXO0XJIEHUE
TUTOINA/IH, BBIBOJANUTH M BIIAIETh TPUTOHOMETPHUECKUMHE (POPMYTIaMH JUIS TUTOINAIH



TpEyrojbHHKa, MapajienorpaMma, pomoa, Tparneuuy, BBIBOAUTh U IPUMEHATh hopmyny ['epona
U GpopMyIly JUIs TUTOIIAN BBITYKJIOIO YEeThIpeXyrojbHUKa. FIMeTh mpeacTaBieHre 0 TOMOTETHH,
IIPUMEHSATH B IPAKTHYECKUX cUTyauusax. Mcnonb3oBaTe TeopeMsl UeBsl 1 MeHenas npu
pemieHnu 3anad. Mcnonap30BaTh TEOPEMBI O BIUCAHHBIX YIUIAX, YIJIaX MEXKAY XOpAaMu
(CeKyUIMMM) U yTiie MeXAy KacaTeJIbHON U XOpAOoW IPU PEIIEHUN T€OMETPUYECKUX 3a/1ad.
JloKka3bIBaTh U IPUMEHATH TEOPEMBI O IIPOU3BEAECHUN OTPE3KOB XOP, O IIPOU3BEICHUN OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeJbHON. BianeTs moHsTHEM KOOPAMHAT Ha IJIOCKOCTH, paboTaTh C
ypaBHEHHEM MPSMOM Ha IMJIOCKOCTU. BiageTs MOHATUSAME YTII0BOT0O KO3 dUIeHTa 1
CBOOOJHOIO 4jieHa, IOHUMAaTh UX T€OMETPUUYECKUI CMBICII U CBSA3b YITIOBOro KO3 duiineHTa c
BO3pAaCTaHUEM M yObIBaHMEM JIMHEHHON QyHKIIMK. YMETh peraTb METOA0M KOOPUHAT 3a4a4H,
CBSI3aHHBIE C MAPAJUIEIIBHOCTBIO U MEPIIEHINKYIISAPHOCTBIO IIPSIMBIX, IEPECEUEHUEM MPSAMBIX,
HAXO0KJICHUEM TOUYEK IIepeceueHUs. BIBOIUTE U BIIaJIETh YPABHEHUEM OKPYKHOCTH.
Hcrnonbs30BaTh METO KOOPAUHAT JIUISL HAXOKICHUS [IEPECEUCHUN OKPYKHOCTEN U MPSAMBIX.
Brnaners GpopmynaMu paccTosiHUS OT TOYKH /10 NPSIMOH, IJIOLIAU MapajuiejorpaMmma B
KOOpJHMHATax, UMETh MOHITHE 00 OpUEHTUPOBAaHHOM Ioaau. [Tonb30BaThes MeTOI0M
KOOPJMHAT Ha IJIOCKOCTH, IPUMEHATH €r0 IPU PELUICHUU N'€OMETPUYECKUX U IIPAKTUYECKUX
3a1a4. [IpumensaTs MeToa KOOpAMHAT B IPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3aa4ax.
Bnazers nonsTueM BEKTOpa. YMETh CKIIabIBATh U BEIYUTATH BEKTOPbI, YMHOXKATh HA YUCIIO,
BJIAJIETh IIPABUJIAMH TPEYTOJbHUKA U MTapajuiesiorpaMMa. Biianers npakTnueckumu
UHTEPIPETALMAMU BEKTOPOB. Y BEPECHHO I10J1b30BaThCs KOOpAUHATAMU BeKTOpa. Bianers
CJIO’)KEHHEM W BBIYUTAHUEM BEKTOPOB, YMHOKEHHUEM BEKTOpPA HA YUCIIO B KOopauHAaTax. Mimers
npezcTaBieHue o 6asuce (Ha IIOCKOCTH). PackiaapiBaTh BEKTOPHI 10 0aszucy. PackiaasiBaTh
BEKTOPBI CUJI C IIOMOILBIO POCIIUPOBAHNS U TPUTOHOMETPUYECKUX COOTHOIICHUN. [IpuMenaTs
NOJyYCHHBIC 3HAHUS B IPOCTEHIINX (PU3NUECKUX 3aauax. Biasers noHsTHEM CKAJIIPHOTO
IIPOU3BENICHUS BEKTOPOB, IOHUMATh €70 FT€OMETPUYECKUI CMBICI U YBEPEHHO IIOJIB30BATHCS €r0
BBIPQ)KEHUEM B JICKAPTOBBIX KOOPAWHATAX. 3HATH AUCTPUOYTUBHOCTH CKAJISIPHOTO
IIPOU3BENIEHUS U €T0 CBSI3b C MpoenupoBaHueM. [IpUMEHATh CKaJIIpHOE IPOU3BEICHUE BEKTOPOB
JUISL HAXO0XKACHUS JJIMH U yIi0B. Pemars reomerpudeckue 3a1auu ¢ IIOMOIIBIO CKaJISIPHOTO
npousBeeHus. Vcnonp30BaTh CKalIsIpHOE IPOU3BEIEHUE BEKTOPOB B alIreOpandeckux u
¢du3nueckux 3amadax. BianeTs NoHATUAMU NPaBUIIBHOTO MHOTOYTOJIBHUKA, JUTUHBI
OKPY>KHOCTH, JUTMHBI JYT'H OKPYKHOCTH U paJUaHHON MEPHI YIJIa, BBIYUCIIATH IJI0OIAAb KPyTra U
ero yacrteil. [lTonnmars cmbicit yucia wt. [IpuMeHsaTh 0y4eHHbIE YMEHUS IIPU PELLEHUN
NPaKTUYECKHX 3a/1a4. 3HaTh UCTOPUUECKUE CBEJICHUs 00 U3MEPEHUH UIMHBI OKPY>KHOCTHU U
iomaau kpyra. imers npezcrasieHue o npeoOpa3oBaHUM MJIOCKOCTH, O JIBHKCHHSX.
Haxonuth ocu, HEHTPBI CUMMETPUN (PUTYp, LIEHTPBI TOBOPOTA, HAXOAUTh KOMIIO3UIIUU
poCTeHIIUX rpeodpazoBaHuil. [IpUMEHATH ABUKEHHS TUIOCKOCTH MPH PEILICHUH
TEOMETPUYECKHX 3a1ad. [[puMeHATh Noy4yeHHbIE 3HaHUS Ha IPAKTUKE — CTPOUTH
MaTeMaTU4YeCKUE MOJEIH IS 3a/1a4 PEAIbHOM KU3HU U IIPOBOJUTH COOTBETCTBYIOLIUE
BBIUUCIICHUSI ¢ IPUMEHEHUEM 1101001s1 U TPUTOHOMETPUUECKUX (PYHKIMH (T10JIb3YSCh, I'1ie
HE00XO0IMMO, KAIBKYIISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC — 34 gyaca

HaumenoBanue
@DopMa padoThl/XapaKTepUuCTHKA
Ne pa3aesioB M TeM KosmmuecTBo [[Iporpammnuoe
n/n KYypca BHEYPOYHOM 4acoB coepxaHue fleATeALHOCTH 06y yaionmuxcs
y y [{OP/20P
NesiTeJIbHOCTH
KBanpaTHblil KOPEHB.
Brinonnenue
OIEpALNI C
MpPpaLMOHATbHBIMU I
AKTHKYM 10 pELICHU q:
yucaaMu. TOYHOCTB p YM IO PCILICHHIO 3a/1a
UYucna v BIYUCIICHUS OT MPOCTOTO K
(kBazpaTHBIC KOPHU MpHOMIKCHH u
KHOMY. BaTeJIbCKast
1 P PHI, 4 MpPaMOHAIBLHOIO CHOKHOMY. HCCACAOBATEILC
UppaLOHATILHbIE pabora. KBagpaTHble KOpHHU.
YuCia NPy peLIeHUN
quclia, CTENEHN) . OKDYIICHIE https://m.edsoo.ru/WOIUYB68Q
slatl. LKpYT https://m.edsoo.ru/IE88X47Y0
MpPpaLMOHATIBHBIX
YuCeN, MPUKHUIKA
pe3ynbTaTa
BBIYMCIICHHI.
JpoGHo-
palMoOHAJIbHbIC
BBIPAKCHMUSL.
Crenenu. IIpakTHKYM 10 pelIeHnIo 3a1a4:
Anrebpanueckue P y P &
2 BEIDAKCHILS 2 BeltonHeHNEe OT MPOCTOTO K CI0KHOMY
p [TOXKJIECTBEHHBIX https://m.edsoo.ru/ZOMLIN3BB
rpeoOpa3oBaHUi
pPalMOHAIbHBIX
BBIPAYKECHHI
[Tapannenorpamm,
ero MpU3HaKU U
CBONCTBA.
IIpakTHKYM 10 pEIICHUIO 3a1a4:
[IpssMOYTONBHUK,
OT IIPOCTOTO K
poMO, KBaapaT, ux
cinoxHomy. UccnenoBarenbekas
3 YeTsIpexyroJbHUKU 4 [IPU3HAKU U
. padora. 3HaKOMBbIE U HE3HAKOMBIE
cBolicTBa. Tpanenus.
PaBHOGEIpCHHAS YETBIPEXYTOJIbBHUKN
pet https://m.edsoo.ru/JEACIOAAS
Tpanenus, e
CBOICTBA U
MIPU3HAKU.
KBaapatHbie HccaenoBaresnbekasn
YpaBHEHUS. padoTa: paBHOCWIBHOCTb U
4 VYpaBHeHus u 6 Ornpenenenue cnencteue. IlpakTukym no
HEpaBEHCTBA [PAaBHOCHIJIBHBIX PEIICHUIO CIO’KETHBIX
YPABHEHUM. 3amad. IIpakTHKyM 10 penieHuo

[IpumeHeHue

3aaa4: OT IpOCTOr'o K CIOXKHOMY —



https://m.edsoo.ru/W0IUYB68Q
https://m.edsoo.ru/IE88X47Y0
https://m.edsoo.ru/Z0MLJN3BB
https://m.edsoo.ru/JEACIOAA5

HaunmMmeHnoBanue

DopMa padoThl/XapaKTepUCTHKA

nogooud. [Timomanu.

Cpenusis TuHus
rpamnernun. Teopema

Ne pa3aesioB M TeM KouaunuyectBo |[[Iporpammuoe
n/n KYpca BHEYPOUHOM 4acoB coJepKaHue leATEABHOCTH 00y HaroUMXCS
LHOP/20P
NesiTeJIbHOCTH
CBOICTB ypaBHEHMH ¢| JIpOOHO-pallMOHAIbHbBIE
OIHOUN EPEMEHHOM. ypaBHeHus. UcciienoBaresbekas
Ornpenenenne paboTa (B TOM 4HCIIE C
KOJIMYEeCTBa HCIOJIb30BaHUEM
MEeHCTBUTENLHBIX «MaTEeMaTUYECKUX TTAKETOBY):
KOpHEW KBaIpaTHOTO | rpaduyueckas HHTEPIpeTaIus
ypaBHeHus1. Pemenue| ypaBHEHMI ¢ 1ByMs
TpOOHO- nepeMeHHbIMU. MoaeaupoBaHue
palMOHAIBHBIX Pa3IUYHBIX CUTYyaIUi
YPaBHCHHH, https://m.edsoo.ru/JTYBFNNACG
CBOJISITIINXCS K https://m.edsoo.ru/MU4WDKS5CO
THHEHHBIM WIH K https://m.edsoo0.ru/M3X7Q1LT2
KBaJPaTHBIM
YPaBHEHUSIM,
MCIIOJIb30BaHUE
METO/1a 3aMEHbI
[IEPEMEHHOM.
PelieHne TEKCTOBBIX
3anaqy
anreOpandecKum
CIIOCOOOM: TIEpPEXO0]]
OT CIIOBECHOM
(bopMyITHUPOBKHI
YCIIOBHSI 3a7Ja4H K
anreOpanvecKoi
MOJIEIIN TyTEM
COCTaBJICHUS
YpaBHEHUS; pelIeHUE
COCTaBJIEHHOTO
YpaBHEHUS;
WHTEPIPETAIHS
pe3ynbTaTa.
['padmueckas
MHTEpIpETALHS
YpaBHEHUH C JBYMSI
MepeMEHHBIMHU.
DopMynrpoBKa CamocrosiTesibHOE
[{enTpansHO- ONpeeTeHus U OTKPBITHE: UTO TAKOE
CUMMETPUYHBIE TOKa3aTeNIbCTBO npeobpa3oBaHue
burypsi. CBOWCTB IIEHTpaJIbHO-| 1on00usa? UccaenoBaresibckas
S [IponopiimonaibHbIE 3 CHUMMETPUYHBIX paboTa (B TOM 4HCIIE C
orpesku. [Tonobue. ¢buryp. Cpennsist WCTIOJIb30BaHUEM
[Ipeo6paszoBanue ITUHYS TPEYTOJBbHUKA.| «MaTEeMaTHUYECKUX MaKETOBY»): UTO

takoe (paxTan? [IpakTHKYM 110
peLIeHHIO 3a1a4



https://m.edsoo.ru/JYBFNNACG
https://m.edsoo.ru/MU4WDK5CO
https://m.edsoo.ru/M3X7Q1LT2

HaunmMmeHnoBanue

DopMa padoThl/XapaKTepUCTHKA

Ne pa3aesioB M TeM KouaunuyectBo |[[Iporpammuoe
. e TeJJbHOCTH 00y4arouXcst
n/n KYpca BHEYPOUHOM 4acoB coJepKaHue
LHOP/20P
HAeATeJIbHOCTH
Daneca. https://m.edsoo.ru/3IPE93YZW
[ IponiopumoHanbHbIE
0oTpe3ku. BBenenue
MOHATHUS
MpeoOpa3oBaHUs
[oao0us u
M0T0OHBIX (hUTYp.
COOTHOILIEHUS B
MoJOOHBIX (hUTypax.
Bagaun Ha
HaXO0X/IEHNE
MJI01LAIU C
MICII0JIb30BaHUEM
pa30ueHus Ha 4acTu
U I0CTpauBaHUeE.
MeTton muToniaen.
OLieHKa 3HaYeHUs
BBIPAXKECHMUS C
MCII0JIb30BAaHUEM
HEPaBEHCTB.
[Ipumenenue IpakTHyeckasn
CBOJWCTB HEPABEHCTB | pafoTa: MOCTPOCHHUE MOICICH —
B XO/1€ PCIICHUS HEPaBEHCTBO KAaK MOJIEIIb PEabHON
sanaq. Onpenenenne | curyarun. CaMoCTOsITEIbHOE
PaBHOCHJIbHBIX OTKPBITHE: METO/BI
HEPaBEHCTB. JTI0KA3aTeNbCTBA
6 JoxazarenbcTBa b JlokazaTenbcTBO HepaBeHCTB. MaremaTu4eckoe
HEPaBEHCTB HEPABCHCTB. COpPEeBHOBAaHMe — PELICHHE 3a/1a4
Perienye TEKCTOBBIX | pasHBIMH
3aJ1a4 ¢ IOMOUIbIO Metonamu. UceiienoBareanckas
ITMHEWHBIX padoTa: TMHEIHOE HEPABEHCTBO C
HEPABEHCTB C OJIHOM |  OIHOM MEPEMEHHOM C TapaMETPOM
[EPEMEHHOM. https://m.edso00.ru/S904YFRI3
Hccnenosauue https://m.edsoo.ru/3EDMOKF7X
IIMHEWHOT O
HEpPAaBEHCTBA C OJIHOU
[IEPEMEHHOM C
napameTpoM
Teopema [Tudaropa IIpakTUKyM MO peHICHUIO
1 ee IpUMEHEHHE. MIPaKTUKO-OPUEHTUPOBAHHBIX
- [IpsimoyronbHBIE 4 Jloka3aTenbCcTBO 3ana4. CamocTosiTe/ibHOE
TPEYTrOJIbHUKU COOTHOIIEHUI MEXy| OTKPBITHE: YTO 5 3HAIO PO
MPOTIOPITUOHAIIBHBIM | MPSAMOYTOIbHBIN

1 OTPE3KaMU B

TpeyroyibHUK? MaTeMaTH4eckoe



https://m.edsoo.ru/3IPE93YZW
https://m.edsoo.ru/S904YFRI3
https://m.edsoo.ru/3EDMOKF7X

HaunmMmeHnoBanue

DopMa padoThl/XapaKTepUCTHKA

Ne pa3aesioB M TeM KouaunuyectBo |[[Iporpammuoe
. e TeJJbHOCTH 00y4arouXcst
n/n KYpca BHEYPOUHOM 4acoB coepxaHue LHOP/20P
NesiTeJIbHOCTH
MPSIMOYTOJIBHOM COpPeBHOBaHMe — PEIICHUE 3324
TPEYrOJIbHUKE. pa3HBIMU METOAAMU
[Ipumenenne https://m.edsoo.ru/MVNV3IKOWW
COOTHOIIEHUH NpH
peIeHIN
FEOMETPUUECKUX
3asad.
TpUroHOMeTpUUECKHU
e QyHKIUH B
MPSIMOYTOJIBHOM
TPEYTOJIbHUKE.
HccnenoBarenbckas padora (B
TOM YHCJIE C UCIIOJIb30BAaHUEM
[lonck obnactu «MaTEeMaTUYECKUX TTAKETOBY):
OIIPCACIICHUA U HCCIIEIOBAHUE
MHOXECTBA 3HAYCHUH|  dynkumii. CaMocTosITeIbHOe
8 DyHKIMH 2 (yrxmn. I'paduk OTKpbITHE: QYHKIINS BUIA
yHKkIIE *K/X*. (ax + *b*)/(cx + *d¥)
DyHKIUA BUIA https:/m.edsoo.ru/6R4A2ZYNP
(ax + *b*)/(cx + *d*)| https://m.edsoo.ru/XY7E4AGYM
https://m.edsoo0.ru/2Z5D65A74
https://m.edsoo.ru/IOJINAN4PX
DopMynrpoBKa
onpeeaeHus
MEeTMMOCTH HaIIeTo, HccaenoBaresibekas
YuCesl, CPAaBHUMBIX pabora: nenumocts. CamocrosiTe
M0 TaHHOMY JIbHOE OTKPBITHE: CPAaBHEHUE 10
MOZYJIIO. Moayio. IIpodeMHbIH
BrimonHenue NPaKTHKYM: PEIICHNE 3a/1a4 Ha
9 Uwucna v BBIYUCIICHUS: ) JIECJIEHUS C OCTATKOM. | TIOUCK OCTaTKOB CYMMBI U
JIETTUMOCTh JloxazaTenbCcTBO U MIPOU3BEICHUS IO
[IPUMEHEHUE CBOUCTB| MOy/I0. MaTeMaTH4iecKoe
CpaBHEHHUU I10 COPEBHOBAaHME — PEIICHUE 3a]a4
MOIYJIIO. Ha JICJIMMOCTb U CPAaBHEHHUE T10
Haxoxnenue MOJTYJIIO
OCTaTKOB CYMMBI U https://m.edsoo.ru/0J7P94QF8
[IPOU3BECHUS 10
TAHHOMY MOJTYJIO
Brincannsie 1
Bnucanusie u [EHTPAIbHBIC YTJIBI. TpaKkTHKYM 110 pelIeHHIO 3a1a:
10 OIHUCAHHBIE 4 YTl MEXTY OT MPOCTOTO K
CII0KHOMYhttps://m.edsoo.ru/CBCOZ
YETHIPEXYTOJIbHUKHU XOpJaMu U

CCKYILIUMMU.

uvax



https://m.edsoo.ru/MVNV3KOWW
https://m.edsoo.ru/6R4A2ZYNP
https://m.edsoo.ru/XY7E4AGYM
https://m.edsoo.ru/2Z5D65A74
https://m.edsoo.ru/IOJNAN4PX
https://m.edsoo.ru/0J7P94QF8
https://m.edsoo.ru/CBCOZUV2X
https://m.edsoo.ru/CBCOZUV2X

HaunmMmeHnoBanue

DopMa padoThl/XapaKTepUCTHKA

napaMeTpoM

[PEILLIEHNS] YPaBHEHUS
C IByMs
[EPEMEHHBIMU U
CUCTEM YpaBHEHMH C
NBYMSI
MEepEMEHHBIMHU.
HccrnegoBanue
CHCTEM HEIUHEHHBIX
YPaBHEHHUH C

Ne pa3aesioB M TeM KouaunuyectBo |[[Iporpammuoe
n/n KYpca BHEYPOUHOM 4acoB coepxaHue leATEABHOCTH 00y HaroUMXCS
y y LIOP/20P
NesiTeJIbHOCTH
Brincannsie
OTMCaHHbIE
YETHIPEXYTOJIbHUKH.
Bzaumuoe
PacIoJIOKEHHUE ABYX
OKPYKHOCTEH
Brinosnnenue
. HccaenoBareibckasn
[ToBTOpEHHE, MICCJIEIOBATEIBCKOM
pabdora: UeTbIpeXyrojibHUKY U
11 000011eHue, 2 paboThLI.
okpyxxHocTH. IIpoekT: YeThipexyr
CUCTEMaTHU3AIIHS BrimonHenue u
OJIBHUKHU U OKPYXHOCTH
3allUTa MPOEKTa
34
HTOTO0
9 KJIACC - 34 yaca
HaumenoBanue
Ne a3/1eJI0B M TeM KouunyectBo [[Iporpammuoe Popma
., P N porp pa6oTel/LIOP/3
n/n KYypca BHEYPOYHOM 4acoB coJep:KaHue OP
eI TeIbHOCTH
Pemenne ypaBHeHUI
C IapamMeTpoM
Qredpanyeckum CamocTosiTe/IbHOE OTKPBITHE:
METOA0M. pelieHne ypaBHEHHI C
I'padraeckuii MeTon | mapamerpom. [IpakTHKYMBI 110
pELIEHUs] YPAaBHEHUH | PpEIICHHIO 33/1a4: OT MPOCTOTO K
C TTapaMeTPOM. CJIIO)KHOMY — APOOHO-
['paduueckas alMOHAJIbHbIEC YPABHEHUS U
YpaBHeHus u pad pail yp
WHTEPIPETALHS HEPaBEHCTBA C
1 HEPABEHCTBA C 4

napamerpoMm. UcesieqoBaresibcKue
padoThI: pelieHue 3a1a4 ¢
napamMeTrpamu — areopandecKkum
METOJIOM; TrpapUuecKUM METOJI0M
(B TOM HHUCJIE C UCITIOJIb30BAHUEM

«MaTEeMaTHYECKUX TTAKETOB)
https://m.edsoo.ru/JW5SC40VE



https://m.edsoo.ru/JW5SC4OVE

Ne
n/n

HanmenoBanue
pa3aesioB M TeM
Kypca BHEYPOYHOH
AeATeIbHOCTH

KoauuyecTBO
JacoB

IIporpammHuoe
cojepiKaHue

dopma
padoTsl/LIOP/3
OoP

apamMeTpOM.
PereHne HepaBeHCTB
C IByMS
MepeMEHHBIMH U UX
CHCTEM

Perenune
TPEYrOJIbHUKOB

DopMyIIbl
[PUBECHUSI.
Pemenue
[PaKTUYECKUX 3a/1a4
C HCIIO0JIb30BaHUEM
T€OpEMBI KOCHHYCOB
1 TEOPEMBI CUHYCOB.
Dopmyina ['epoHa.
Dopmyiia mwiomaau
BBIITYKJIOTO
YETBIPEXYTOJIbHUKA.
CooTHoIIEHUS
MEXKIY
TPUTOHOMETPUYECKHU
MU (DYHKITUSIMHU.
IIpocreitue
(hopMyIIBI
MPUBEJICHUS U3
FEOMETPUYECKHUX
COOOpaKCHHIA.
Perrenue 3amad ¢
MCII0JIb30BaHUEM
TEOpPEM KOCUHYCOB U
CHUHYCOB,
HaxO0JICHUE pajnyca
OIMCAaHHOU
OKPYKHOCTH

IIpakTHKYMBI 110 PELICHUIO
3amad. MaTemaTudeckoe
COpPeBHOBAaHMeE — PEIICHUE
reOMETPHUECKUX/TIPAKTUKO-
OPHUEHTHUPOBAHHBIX 3a7a4 Pa3HBIMU
METOJaMU
https://m.edsoo.ru/FBSYVS8L95

Anrebpanueckue
BBIPAKCHUS

CreneHs ¢
paIOHATHHBIM
MOKAa3aTeJIeM.
Ornpezenenue
KOpHs *n*-it cTeneHn
1 CTETICHH C
paloHaIbHBIM
MOKA3aTeIIEeM.
[IpumeHeHue
oreparuu
M3BIICYCHHUS
KOpHS *n*-it

IIpakTHKYM I10 PELICHUIO 3a]a4:
OT IIPOCTOTO K
ciokHOMYy. MaTemMaTH4ecKoe

COpeBHOBaHME
https://m.edsoo.ru/ABO9EFLOU



https://m.edsoo.ru/FBSYV8L95
https://m.edsoo.ru/AB09EFL0U

Ne
n/n

HanmenoBanue
pa3aesioB M TeM
Kypca BHEYPOYHOH
AeATeIbHOCTH

KoauuyecTBO
JacoB

IIporpammHuoe
cojepiKaHue

dopma
padoTsl/LIOP/3
OoP

CTETICHU, UCTIOJB3YS
MpH HEOOXOIUMOCTH
KaJIbKYJISTOD.
Brraucnenue
SHAYCHUS CTCIICHU C
[palliOHAIbHBIM
IMOKa3aTelIeM.
O1leHKa 3HaYEHUH
KOpHS *n*-it
CTEIICHH, 3HAUCHHUE
CTEIICHH C
[palliOHAIbHBIM
IMOKa3aTejIeM
LIEIBIMH YHCJIaMH U
TeCATUYHBIMU
npo6simu. CpaBHEHHE
W yIOpSI0YNBaHUE
[PAallMOHAIBHBIX U
MppaOHATBHBIX
YHCE, 3aIMCaHHbIX C
IMTOMOIIILIO

KOpHS *n*-i
CTEIICHH, CTCIICHU C
[pallMOHAIbHBIM
IMOKAa3aTeJIEM.
BrinonHneHue
TOXKJIECTBECHHBIX
peoOpa3oBaHUi
BBIPAKECHMUIA,
COJIepKAIINX
KOpeHb *n*-it
CTEIICHH, CTCIICHD C
palOHATHHBIM
IMOKa3aTelIeM

OTtpe3ku B
OKPYKHOCTH

TeopeMsl 0
MPOU3BEICHUH
OTPE3KOB XOPJ,
TEOpPEMBI O
MIPOU3BEICHUU
OTPE3KOB CEKYIHX,
TeopeMa o KBajpate
KacaTelIbHOM,
reopeMbl UeBbI U
MeHemnas.
HccnenoBanue, B TOM

CamocTosiTe/ibHOE OTKpPBITHE (B
TOM YHCJIE C UCIIOJIb30BAHUEM
«MaTEeMaTUYECKUX MTAaKETOBY):
Teopembr UeBsl 1

Menenas. IlpakTukym 1o
petienuto 3a1a4. [IpakTukym mno
MOCTPOEHHUIO TUHAMUYECKUX
MOJEJIEH C TOMOILBIO
MIPOrpaMMHBIX

cpeacts. UccaenoBarenbekas
padoTa c MOMOINIbIO TPOrPaMMHBIX




Ne
n/n

HanmenoBanue
pa3aesioB M TeM
Kypca BHEYPOYHOH
AeATeIbHOCTH

KoauuyecTBO
JacoB

IIporpammHuoe
cojepiKaHue

dopma
padoTsl/LIOP/3
OoP

4KCIIE C IIOMOILBIO
LU(PPOBBIX PECYPCOB,
M3y4aeMbIX
KOH(UTYpaIHii.
[IprMeHeHnEe JaHHBIX
TEOpEM IIPU PEILIEHUHN
rEOMETPUYECKUX
3a1a4. 3HAKOMCTBO C
MOHSTUEM
TOMOTETHH, C €TO
[PUMEHEHUEM, B TOM
qucie B
MPaKTHYECKUX
CUTyaLUsIX

CPEACTB: TOMOTETHS U €€ CBOMCTBA
https://m.edso0.ru/JG33QNB5Q

OyHKIMHU

I E(E
«DYHKITHSD.
IIpumeHeHue
CBOMCTB (DYHKIIHIA:
HyITU (YHKIUH,
MPOMEKYTKH
3HAKOTIOCTOSIHCTBA
ynxumm,
[IPOMEKYTKH
BO3paCTaHUS U
yObIBaHUS (YHKIINY,
YEeTHBIC U HEUCTHBIC
yHKy,
HauOoIbIlIee U
HalMEHbIIIee
3HAYCHUSI (PYHKITUN
[IPU PELICHUH 3a/1a4.
[Toctpoenue
rpaduKoB QyHKIHII ¢
MOMOIIIBIO
peoOpa3oBaHui
Buza: flx) — fx) +
a; flx) = flx +

a); fx) = kf(x), *(x)

https://m.edsoo.ru/SJULPO89P

Bexkropsl. Meton
KOOpAMHAT

[lapaniensHOCTb U
MEPIICHIUKYIISIPHOCT
b IPSIMBIX (Yepes
YTJIOBOM
Kod(urmeHr).

CaMmocTrosiTeJIbHOE

OTKPBITHE: KaK PEIIUTh
TeOMETPUUECKYIO 3a7auy C
TOMOIIIBIO amnmapara

anreopsi? UccienoBaTebekast



https://m.edsoo.ru/JG33QNB5Q
https://m.edsoo.ru/5JULP089P

HaunmMmeHnoBanue

Ne a3/1eJIOB M TeM KouunuyectBo [[Iporpammuoe @opma
., P . porp pa6oTel/LIOP/3
n/n KYpca BHEYPOUHOM 4acoB coJep:KaHue OP
NesiTeJIbHOCTH
Haxoxxnenue pabota (B TOM 4HCIIE C
repeceyeHuit HCIIOJIb30BaHUEM
OKPY>KHOCTEHN U «MaTEeMaTUYECKUX TTAKETOBY):
MPSIMBIX B peluieHne IpaKkTUKO-
KOOpIWHATAX. OPUEHTUPOBAHHOMN
Dopmyna F€OMETPUYECKOMN 3a/1a4u METO/I0M
[pAcCTOSTHUS OT TOUKH| KoopauHaT. MaTemaTu4ieckoe
110 TIPSIMOM. COPeBHOBAaHME — PEIICHUE
[momans TEOMETPUUYECKHX 3a/1a4 Pa3HbIMHU
rapajiejorpaMmMa B | MeTOJaMu
KOOpAUHATAX, https://m.edsoo.ru/7I0UZGLOW
MOHSATHE 00
OPUEHTUPOBAHHOMN
MJI0ILATH.
[IpumeHeHne Metona
KOOPJMHAT B
MPaKTUKO-
OPUEHTUPOBAHHBIX
FEOMETPUUECKIX
3ajayax,
KCCIIEIOBAHUE
MPUIOKEHUS METOAA
KOOP/JMHAT B
BBHIYUCIIUTEIHON
MaTeMaTHUKe 1
nHpOpMaTHKe
IIpaBuIbHBIE
MHOT'OYTOJIbHUKH,
CamocrosiTesibHOE
BBIYMCIICHHE UX .
OTKPBITHE: KaK HAUTH EpUMETP U
[IpaBunbHBIE PJIEMEHTOB. .
oAb CIOKHOU
MHOT'OYTOJIbHUKH. Briuucnenue
7 3 ¢uryper? IlpakTukym 1o
OKpyXHOCTb U [IEPUMETPOB U .
9 pENICHUIO 3a/1a4 TTOBBIIICHHON
MHOTOYTOJIbHUKH MJIOIAIEH CIIOMKHBIX
dbur CJI0’KHOCTH
M https://m.eds00.ru/JG33QNB50Q
BKJTIOYAIOIIUX
PJIEMEHTHI Kpyra
Onpeneneuue BugoB | HccaenoBarenbckasi padora:
[MOCIEA0BATEIBHOCTE | TOBEACHUE MOCIEI0BATENBHOCTEN
Ii: OTpaHUYEHHAas — OT TUIIOTE3bI 10
Yucnoselie
[OCJIEI0BATEIbHOCTh |  JI0Ka3aTenbCcTBa. JAnckyceus Ha
8 OCJIEN0BATEILHOCTH 3
, MOHOTOHHO OCHOBe pellleHUs 3a/1a4: SABJISICTCS
U IPOrpeccuu
BO3pacTaromias o MMH
(yObIBatro1as) yHUBepcanbHbIM? CaMOCTOSATENbH
MOCJIEAOBATEILHOCT |  0€ OTKpPbITHEe: MMU — MeToz



https://m.edsoo.ru/7I0UZGL0W
https://m.edsoo.ru/JG33QNB5Q

Ne
n/n

HanmenoBanue
pa3aesioB M TeM
Kypca BHEYPOYHOH
AeATeIbHOCTH

KoauuyecTBO
JacoB

IIporpammHuoe
cojepiKaHue

dopma
padoTsl/LIOP/3
OoP

. [IpencraBnenue
0ECKOHEUHBIX
MEePHOIMICCKAX
npobeii B BUIE
OOLIKHOBEHHBIX.
SHaAKOMCTBO C
IIOHSATHEM
CXOIMMOCTH
[MOCIC0BATEILHOCTH
, HAXOXJICHHUE CYMMBI
OCCKOHEUHO
yOBbIBaroOIIeiH
FEOMETPUYECKON
[POrPECCUHU.
[IpumeHeHne metona
MaTeMaTUUECKOH
WHTYKITAH

JI0KA3aTeNbCTBA: CyMMa YICHOB
nocnenoBareabHOCTH. [lpakTHKy
M 10 PEIICHUIO 3a7aY:
JI0Ka3aTeJIbCTBO HEPABEHCTB U
JoKa3aTeabCTBO aAeanMoctd MM
https://m.edso0.ru/SUEWICG6G

JIBU>KEHUS MIIOCKOCTH

LlenTpanbHas
CUMMETPHUSL.
LlenTpasibHO-
CUMMETPUYHbBIC
¢urypsr. [ToBopoT.
OceBasi CUMMETpHUSL.
Durypsl,
CUMMETPUYHbIC
OTHOCHUTEIILHO
HEKOTOPOH OCH.
[TapannenbHbIf
rnepeHoc. [lonarue
TIBUKEHUSI U €T0
cBoiicTBa. PaBeHcTBO
buryp. [IposBieHus
CUMMETPUU B
[pUPOJIe, )KUBOIIKCH,
CKYJIBITYpE,
ApPXUTEKTYpE.
Kommozuiuu
NMBIKECHUH
(npocreiinue
[IPUMEPBHI).
[IpumeHeHue B
[peIeHU N
FEOMETPUUYECKUX
3a/a4

HccnenoBarenbckas padora (B
TOM YHCJIE C UCIIOJIb30BAaHUEM
MIPOrPaMMHBIX CPEJICTB):
KOMITO3UIIUS

nBrokernii. CaMmocTofATe ILHOE
OTKpbITHE: POPMYTUPOBKA
BEIBOJIOB O CBOMCTBAX KOMIIO3HUITHI
neuxennid. [IpoekT: mpeodpasona

HUS (IBUYKEHUS) B UCKYCCTBE
https://m.edsoo.ru/QSSDFGVC6



https://m.edsoo.ru/SUEW9CG6G
https://m.edsoo.ru/QSSDFGVC6

HanmenoBanue
Ne a3/1eJ10B U TeM KosmmuectBo [[IporpammHoe @opma
., P . porp pa6oTel/LIOP/3
/i Kypca BHEYPO4YHOM 4acoB coJep/KaHue OP
HAeATeJIbHOCTH
Pemenue 3amauy,
WJUTFOCTPH 170:¢
TPHpYIoT IpoexT: «IIpeoOpazoBanusi B
CBSI3M MEXIY
IToBTOpEHNE, HUCKYCCTBE U
[pa3IMYHBIMU TEMaMU
0006m1eHME, 3 apxutekType». UTorosasi
Kypca. [loBTopenue,
cUCTeMaTU3aLus KOH(pepeHnuus: «MaremaTuka —
000011IeHHE,
3TO KPacCHBO»
CUCTeMaTH3alus
Kypca
34
HTOI0

6. OleHOYHBIC MATEPHAJIBI

[To xypcy BHEYpOUHOH 1eATEeNbHOCTH « TpyAHbIE BOIPOCH MATEMATHUKI» B KOHIIE Y4eOHOTO

roJa npoBOIATCA:

e 8§ kaacc: MaremaTH4eckoe COpeBHOBaHHE.
e 9 kiaacc: Utorosas koHpepenuusi: «MatemaTuka — 3TO KpaCUBO»

®opMbI KOHTPOJISI B TeYEHHeE ro/ia:

e Texkymmii: IIpakTukym.

e Temarnueckuii: CaMOCTOATEIBHOE OTKPBITHE.
e Urorossiii: UccnenoBarenbckas padbora.




