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Paboyas mporpamMmMa Kypca BHEYpOUHOU JeATeNbHOCTH «CIOKHBIE BOIIPOCH MaTEMAaTUKU. 8—9 Kiiacchl»
(manee — IlporpaMma) BKIIOYAET MOSICHUTENBHYIO 3alUCKY, COJACpKaHUE 00yUeHHUs, TUIAHUPYEMbIE PE3yIIbTaThl
OCBOCHM: MMpOrpaMmbl, TCMATUYCCKOC IJIAHUPOBAHUC.

HOACHUTEJIBHAS 3AIINCKA

O0wmasi xapakTepucTHKA Kypca

Hacrosimas pabGouass mporpamMMa Kypca BHEYpOUHOH nesTenbHOCTH  «CIOXKHBIE BOTMPOCHI
MaTeMaTUKHU.8—9 Kiacchl» pa3paboTaHa B COOTBETCTBUH ¢ TPeOOBaHUAMH (heaepabHOTO TOCYIaPCTBEHHOTO
00pa30BaTEIILHOTO CTaHIAPTa OCHOBHOTO 00miero oopazosanus (ganee — ®I'OC OOO) u HanpaBieHa Ha
OpraHu3aIuio 00yYeHHsI MaTEMaTHIECKOMY COJIEP:KaHUIO, BBIXOAIIeMy 3a pamku DenepanbHoi paboueit
MPOrpaMMEI 10 yueOHOMY npeamery «Marematukay (0a30BbIi YpOBEHb) OCHOBHOTO 00IIero oopa3oBaHus
(manee — ®PII), c yueToM KCIIOIB30BaHUS BUAOB JICITEIBHOCTA 00YJAIOIINXCSI, OTJIUYHBIX OT YPOUHBIX.

[Ipu pazpaboTtke [IporpaMMBbl yUUTHIBAIHUCH CIEAYIOLINE JOKYMEHTHI:

— mucbMo MuHucTepeTBa npocBenienus: Poccuiickoit @eneparuu ot 5 urons 2022 r. Ne TB-1290/03 «O
HANpaBJICHUN METOJUYECKUX PEKOMEHIAIUi» 10 OpraHu3allid BHEYPOYHOW AEATEIBHOCTH B paMKax
peanu3anuy OOHOBICHHBIX (eiepabHBIX T'OCYIAapPCTBECHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB HAYaIbHOTO
001Iero 1 OCHOBHOTO 00OIIET0 00pa30BaHus;

— pacniopspxerne [IpasutenberBa Poccuiickoit @eneparum ot 19 wHosiopst 2024 r.
No 3333-p «OO0 yTBEepKACHHMM KOMIUIEKCHOTO IIJJaHA MEPOTPUSTHII TI0 TIOBBIICHUIO KadyecTBa
MaTeMaTHYEeCKOTO M €CTECTBEHHO-HAYYHOTO 0Opa3zoBanus Ha nepuo 10 2030 romay.

AKTYaJIbHOCTb Kypca

B ycnoBusix peanuzanuy TaKOW CTpaTErHYECKOM 3aqaud, KaK JOCTH)KECHHUE TEXHOJOTHYECKOTO
CYBEpEHHTETAa CTpPaHbI, IEpe]] MaTeMaTHYeCKMM OOpa30BaHMEM B YHCJI€ T Ja B H Bl X  IOCTAaBJICHBI
clenyomme IeJNHW. pa3BUTHE TBOPUYECKHX U HCCICAOBATEIBCKUX CIIOCOOHOCTEH
00y4Jaronmxcsi, ©X MOATOTOBKA B Mpollecce 0OydeHHs] MaTeMaTHuKe K BBIOOpY TpodeccHii, CBSI3aHHBIX C
pPa3BUTHEM TOYHBIX M €CTECTBEHHBIX HAyK M TEXHOJOTMH. Kak BaKHBIA KOJWYECTBEHHBIN MOKa3aTelb
MOBBIIICHUSI MHTEpECa K MAaTeMaTHKE BBIICISAETCS POCT KOJUYECTBA BBITYCKHMKOB, BBIOMpAIONIMX Ha
roCyJapCTBEHHOUM UTOTOBOM aTTECTAIMK YK3aMEH 110 MaTeMaTHUKe Ha MPO(UILHOM YPOBHE.

OcBoenne mnpemaaraemMoi IIporpamMmbl COCOOCTBYET TOBBIIMICHHIO Y  OOYYarONIUXCS YPOBHS
MOTHBAIlMK K HM3Yy4EHUIO MATEMAaTHUKH, K MPOAODKCHHIO M3ydeHus matrematukun B 10-11 kmaccax Ha
yIIIyOJICHHOM YPOBHE M OPHEHTHPYET Ha BBIOOP €IMHOTO TOCYIApPCTBEHHOI'O 3K3aMEHa M0 MaTEeMaTHKE
npoduiasHOro ypoBHsA. Kpome Toro, ocBoenue mpemnaraemoro B IIporpamme cojaepskaHusi TO3BOJISIET
paCHIUPHUTh KPYT peliaeMbIX MaTeMaTUYECKHX 3a/1ad 3a CUET BKIFOYCHHS MPOOJIEMHBIX, HECTaHIAPTHBIX
3a/a4, 3a7a4 MPUKIATHOTO XapaKTepa, BBIMOJHEHUS HCCICAOBATCIbCKUX padoT, B TOM 4YHCIE C
MEXIPEIMETHBIM COJICP)KAHUEM, W3YYEHHUs OMOJHHUTEIBHBIX BOMPOCOB KaK TEOPETUYECKOTO, TaK H
MPAKTUYECKOTO XapaKTepa.

[Ipenycmotpennsie [IporpaMMoii Buibl eI TENbHOCTH — UHAUBUAYAIbHAS U TPYNIIOBAsl MPOEKTHAS
U HCCIE[OBATENIbCKas JEATEIbHOCTh — CIOCOOCTBYIOT PAa3BUTHUIO MMO3HABATEIbHBIX, PETYIATUBHBIX U
KOMMYHHKATHBHBIX YMEHHH oOyudaromuxcs. [IporpamMma cOOTBETCTBYET MJee PACIIUPEHUS MPUKIATHOM
HAMpaBJIIEHHOCTH Kypca MaTeMaTHKH Ha ypOBHE OCHOBHOTO oOmiero oOpasoBaHus. Peanmuzanus kypca
CHOCOOCTBYET BBISIBICHHUIO TAIAHTIIUBBIX M OJJAPEHHBIX 00YJaIOIIUXCS, TOACPIKKE UX TATAHTOB M Pa3BUTHIO
CITOCOOHOCTEH.

B OGompmmHCTBE TEM Kypca MIpenoJiaraeTcs BHIMOJHEHHE HCCIEeNOBATeNbCKUX padoT. YuyeOHoe
UCCIeIOBAaHUE MO MaTeMmaTrhke B 8-9 Kilaccax MpearnosaraeT MOJTydYeHUEe CYObeKmusHo HOBOTO IS
oOyuaromierocss pe3yabTaTa M HampaBlIeHO Ha (POPMHpPOBAHUE HCCIEAOBATEIBCKUX YMEHHIl: BBIJCIECHUE
po0IeMbl, OpraHu3aIysl ¥ aHAIU3 JaHHBIX, BEIIBIDKEHUE TUTIOTE3bI, TPOBEPKA TUNIOTE3bI, (POPMYITHpOBAHHE
BBIBOJIOB U MPEJICTABIICHUE PE3Y/IbTaATOB HA TPAMOTHOM MaTEMaTHYECKOM SI3bIKE.

[IporpamMma MokeT OBITH BOCTpeOOBaHA OOYYAIOIIUMUCS, KOTOPHIE UMEIOT WHTEPEC K M3YYEHUIO
MaTEeMaTHKH, TOTOBSITCS K YYaCTHIO B OJIMMITHAIaX ITKOJIHHUKOB TI0 MAaTEMATHKE U YTIIyOJIEHHOMY H3YUEHHUIO
MaTeMaTHKH Ha YPOBHE CPEIHETo 0011ero o0pa3oBaHus.

Iean 1 3axa4m Kypca



Peanu3zanuss BHEYpOYHOH JEATEIBHOCTH SIBJISCTCS HEOTHEMJIEMOI 4YacThio 00pa3oBaTEIbHOIO
nporecca, oOecreyrBass B TOM YHUCIE BO3MOXXHOCTh (OPMHUPOBAaHUS 00pa30BaTEIbHBIX IPOTPAMM
pa3IMYHOrO YPOBHSI CJIOKHOCTH W HAIPaBJICHHOCTH C YY4E€TOM OOpa3oBaTENbHBIX MHOTPEOHOCTECH W
crocoOHOCTEH 00y4yaromuxcs, BKI0OYast 0JapEHHBIX JIETEH.

Heas IIporpamMmMel — oOecreynTh HHAMBUAyaTbHBIE MOTPEOHOCTH OOYYAIOMIMXCS B HM3yYCHUU
COJIepKaHUsI MAaTEeMaTHKH, BBIXOJISIIETO 32 PAMKU MPOTPAMMBI 0a30BOTO YPOBHSI.

3apaum Kypca:

1. [loBbllIeHME YpOBHS MaTEeMAaTHYEeCKOM TOATOTOBKM  OOYYalOIIUXCS, pPa3BHTHE
YCTOMYMBOTO MHTEpECa K yueOHOMY IpeameTy «MareMaTukay.

2. Pa3Butne  TBOpueCcKMX  CHOCOOHOCTEH,  IPOCTPAHCTBEHHOTO  BOOOpa)KeHU,
TEOPETUYECKOTO0 MBIIJIEHUS] M MaTeMaTH4eCKOW MHTYMIIMH, YMEHHUH pacCcyXJaTb JIOTHYECKH U
aHAJIM3UPOBATH CUTYALIUHU.

3. VYrinyOnenue u 3akpervieHHe 0a30BbIX 3HAHMM, (OPMHpPOBAHHE YCTOMUYMBBIX HABBIKOB
pELIeHNs HECTaHAApPTHBIX U OJMMITMAIHBIX 33]a4, OCBOCHHUE HECTaHJIAPTHBIX MOJXO0JI0B U OPUTHMHAIBHBIX
penIeHui.

4. O3HaKOMJIEHHE C JOMNOJHUTCIIbHBIMU pa3iciaMi MaTEMAaTUKH, BBIXOOAIIMMHA 34 paMKHU
0a30BOTO Kypca.

5. Bocmuranue CaMOCTOATEIIbHOCTH, HACTOMYMUBOCTH WU OpPraHn30BaHHOCTH B XOJEC
PEIICHHMA CJIOXKHBIX 3a1a4.

6. Pa3BuTHE HaBBIKOB KOMaHIHOW pabOTHI, JPYKECKOTO CONECPHUYECTBA W 3JI0POBOM
KOHKYPCHIUHN CpCIU CBEPCTHUKOB.

1. [MoarotoBka o0OydYaromMXCs K YYacTHIO B IIKOJBHBIX, PAHOHHBIX, TOPOJICKUX,

PEruoHalbHbIX, BCCpOCCHﬁCKHX oJIMMITMaJax, KOHKYpCaxX HW COPCBHOBAHUAX IO MaTEMaTHKE.

8. IloBblleHME  YPOBHS  TPAaMOTHOCTM B 00JAaCTH  MCHOJIB30BaHMS
«MaTeMaTH4YeCKHUX MaKeTOB», 00ECIeUNBAIOIINX aBTOMATHU3AIMIO IPOIIECCOB MOMCKA, aHaIn3a, 00paboTKH,
co3JaHus, nepeaayu, GopMaan3anuu (B BUIe CTAaTUYECKUX U IUHAMUYECKUX TpaduKOB, JUarpamMmm u rnpoyei
BHU3yaJIM3aIliil PE3yJIbTaTOB aHAIM3a U MAaTEMAaTHYECKUX 3aKOHOMEpPHOCTEH) B  Tpolecce  y4eOHOM
NEeSITeIbHOCTH  MPU U3y4EHUU MAaTEMAaTHUKH.

Q. Pa3Butne TBOpYECKMX CIOCOOHOCTEW, TEOPETHYECKOrO MBIIUICHUS Ha OCHOBE
UCIO0JIb30BaHUs LU(POBBIX HMHCTPYMEHTOB (B TOM YHCJIE «MaTeMaTHYECKHUX IaKeTOB») B 00JacTu
MOJENUPOBAHUS, UMUTAIIMM U UHTEPIPETAUN a0CTPAKTHBIX MAaTEMAaTUYECKUX 0OBEKTOB 1 00pa30B B BUJIE
Pa3IMYHbBIX BU3YyaIHU3alHi (B TOM YUCIIE MPOCTPAHCTBEHHBIX OOBEKTOB).

[Iporpamma pa3paboTaHa ¢ yueToM pekoMeHaauui genepanbHoi pabodeil mporpaMmbl BOCIIUTAHUS.
B wacTHOCTH, OHA YYHTBHIBACT MCUXOJOTO-TIEJAaTOTMUECKUE OCOOCHHOCTH COOTBETCTBYIOIIEH BO3PACTHOMU
KaTeropuu o0y4yaronuxcs.

Takum oOpaszom, peanuzanus [IporpaMMbl coAeCTBYET MOTYYSHUIO CAEAYIOIINX PE3yIbTaTOB:

— JNOCTHKEHHE OOY4YaloIMMUCS TUIAHUPYEMBIX JIMYHOCTHBIX, METallpPeIMETHBIX H
MPEIMETHBIX PE3YyIbTAaTOB, B T. Y. COOTBETCTBYIOIIUX YIITyOJIEHHOMY YPOBHIO U3y4EHHUS] MAaTEeMAaTUKH;

— pa3BUTHE TUYHOCTH O0yJarOMIMXCs, (OPMHUPOBAHUIO U YIOBIETBOPEHUIO HMX COLMATIBHO
3HAYUMBIX HHTEPECOB U MOTPEOHOCTEN;

caMopcalIn3alusa O6y‘laIOIJ_[I/IXCSI qepe3 ydaCTue BO BHeypquoﬁ JACATCIIbHOCTH.

MecTo kypca B 00pa3oBaTe1bHOM IpoLecce

Bo ®I'OC OOO mna o6sa3arenbHOro OOy4deHHs YTBEP)KJIEHBI J1Ba YPOBHS OCBOEHHs pabouux
IporpamMm o MareMaTHKe: 0a30BbIi U yriyOJeHHbIH, HauUMHas ¢ 7 Kijacca (JaHHBIM Kypc paccuMTaH Ha 2
rona 8-9 knacc, Bcero 63 vaca: 33 yaca B 8 kiacce, 30 wacoB B 9 kinacce. 1 yac B Henemo). CoaepxaHue
porpaMmbl N0 MaTeMmartuke (YriayOJieHHBI ypOBEHB) HAIPABIEHO Ha YAOBJIETBOPEHHUE IMOBBIIIEHHBIX
3alpocoB OOYyYaroIUXCs, CTPeMALIUXCs K Oojiee TIyOOKOMY OCBOCHHIO MPEIMETHBIX pPe3yJIbTaTOB.
[Iporpamma Kypca BHEYpOUYHOH jeATenbHOCTH «CIOKHBIE BOMNPOCHI MaTeMaTWKHW» HallpaBlieHa Ha
pacupeHne 3HaHUM OOydalomMXCsl MO MaTeMaTHKe JJIs KIaccoB € 00s3aTeNbHBIM 0a30BBIM YpOBHEM
oOyueHus: MaTeMaTHKE.

TemaTn4yeckoe NJIAHMPOBAHNE B IPOrPaMMe Kypca BHEYPOUYHOM e TeJIbHOCTH



«Cno>xHbIE BOTIPOCHI MAaTEMATUKI» COCTABJICHO TaK, YTO PACIpE/ICIeHUE COACPIKATEIbHBIX Pa3AeioB B HEM
CUHXPOHHM3UPOBAHO C 00s3aTeIbHONW MporpaMMoi 0a30BOro ypoBHs. Peamusanus copepkaHus
npeiaraercsi B opmax, OTIIMYHBIX OT ypOUHBIX. ClleyeT OTMETHUTh, YTO IAHHBIH Kypc B OCHOBHOM IIIKOJIE
BBICTPAMBAETCS HE TOJIbKO Ha PACIIMPEHUM MATEMaTHUYECKOTO CoAepKaHus 0a30BOrO ypOBHS, HO U Ha
MOBBIIICHUH YPOBHSI CJIOXKHOCTH 3a]1a4, MPEeAIaraeMbIX sl PEHICHUsI.

Pabouas mporpamma Kypca BHEYPOUHOH JesSTeTbHOCTH «CII0)KHBIE BOMPOCHI MaTEMaTHKH
npeAHa3HayeHa sl peanu3anuu B 8§ —9 kjaccax W HampaBjieHa Ha JOCTIKEHHE OOydYaroIIMMUCs
IUTAHUPYEMBIX pe3ynbTaToB. llocienoBarenbHOCT, HM3y4eHHST TEM Kypca COBMIANAeT MO BPEMEHH C
M3Y4YEHHEM Kypca MaTeMaTUKH (anreOpbl M r€OMETpUM) OCHOBHOM IIKOJIBI Oa30BOr0 YPOBHS, BCE TEMBI 110
BO3MOKHOCTH CHHXPOHH3HPOBAHBI C 0a30BBIM KypCOM MaT€MaTHKH MO Kiaccam. TeMbl mo anredpe u
TeOMETPUH YEPEIYIOTCS, YTO TO3BOJIICT MAKCUMAIBHO MPUOJIM3UTE UX 10 BPEMEHH M3YYEHHUSI K OCBOCHHUIO
0a30BOrO Kypca.

[Tpu peanmzamuu [IporpamMmMel iepBast 3aja4a yIUTENs COCTOUT B TOM, YTOOBI CO371aTh HEOOXOJMEbIe
YCTIOBHSI JUISI TIPHOOpPETeHHS W Pa3BUTHS YMEHHWH, CBSI3aHHBIX C TIPOBENEHHEM HCCICIOBAaHUN Ha
MaTeMaTH4ecKoM cojepxanud. [l pemeHus 5toii 3amaun B [Iporpamme 00O03HaYe€HO MECTO H
cOPMYIIMPOBAHBI TEMBI JIJIsl IIPOBECHUS UCCIIEIOBATEIBCKIX PadoT.

Bropas 3amaua yuurens no peanusanuu [IporpamMMbl cBsizZaHa ¢ BO3MOKHOCTBIO CO3/1aTh YCIOBHS
st 0OpabOTKU W TIpEAICTaBJICHHUS WHMOPMAIMU HAYYHOTO COJIEpKaHUs (B TOM YHCIIE C UCIIOJIb30BAaHUEM
U(POBBIX WHCTPYMEHTOB) MPU OpPraHU3alUKA WHAUBUAYATHLHOW U TPYNIIOBOM MPOEKTHOW NEATETHLHOCTH.
Jlnst  ycmemHoW peanu3aldyd  CIIEHApUEB TMPOEKTOB PEKOMEHIYETCsl HCIOJIh30BaTh IEPCOHAIBHBIC
KOMIIBIOTEPHI C YCTAHOBJIEHHBIMH O(HUCHBIMH TMPOTPAMMaMH U IOCTYIIOM K ceTH HTepHeT (Kak MUHUMYM
OJIMH KOMIBIOTEP I KaXKJI0W TPYIIIIHI).

DopMBl IEATETFHOCTH OOYJAIONIUXCS MPEIYyCMATPUBAIOT AKTUBHOCTh M CaMOCTOSITEIBHOCTb,
COUETAIOT HWHAMBHUAYAJbHYI0O U TPYNIOBYIO pPabOTy, OTIMYAIOTCS OT YPOYHBIX Oojiee HIUPOKUM
HCIIOJIb30BAHUEM UCCIIEI0OBATEIbCKON U MMPOEKTHOM AESATENBHOCTH, PEIIEHUEM HECTAaHAAPTHBIX 3a7a4 U Jp.
CTpyKTypHpOBaHHE TEMAaTHYECKOro IUIaHUpOoBaHMs B IlporpamMme COOTBETCTBYET MOPSAAKY H3Y4YEHUS
pa3zesioB U TeM anreOpbl ¥ TeOMETPUM B OCHOBHOM IIKOJIE M TEM CaMbIM 00ecleuyuBaeT MPEeeMCTBEHHOCTh
YPOUHOU ¥ BHEYPOUHOM 1€ TEIHHOCTH.

Peamuzamust  [lporpammel  mpeamnosiaraeT CoOYETaHHE Pa3IMUHBIX  (OPM  TPYIMIOBOM PabOTHI
(muckyccusi; MaTeMaTHYeCKOe COPEBHOBAHUE; MPAKTUKYM; BBIOOp TEMbI MPOEKTa, IUIAaHWPOBaHUE pPadoT,
pacnpezieieHue poJsiei, B3aMMOOIICHKAa IPU BBIMOJHEHUHM TPYIIOBBIX MPOEKTOB U HCCIEIOBaHHI) U
WHIUBUAYAIbHON pabOThl (BBIOJHEHHE HHANBUAYATIbHOTO UCCIEAOBAHUSA, B TOM YHCIIE C UCIIOJIb30BAHUEM
U (POBBIX UHCTPYMEHTOB; IPOBEJCHUE YCTHOTO OOOCHOBAHHUS MIPH PEIICHUH HECTaHAApPTHBIX 3a/1ay, 3a/1a4
MOBBIIIEHHOTO YPOBHSI CJIOKHOCTH; IOCTPOCHHE MAaTeMaTHYECKUX MOJENeH, HuX HCCIEeJ0BaHUE;
MHTEpIpETalus IMOJTYYCHHBIX PE3YJIbTATOB IPH PEIIECHUH 337a4 C MEXIPEIMETHBIM M IPaKTUYECKUM
coJiep>KaHueM; MOUCK, WHTEepIIpeTanus, MnpeoOpa3oBaHUe W MPUMEHEHUE MaTeMaTHu4ecKo MHbopMaIuy;
CaMOCTOSITENIbHOE OTKpPBITHE HOBOTO MareMmarudeckoro ¢akra). Mcnomp3oBanue Takux (opMm pabOThI
MOMOTaeT Pa3BUBaTh y 00yYarOMIMXCs, C OJHON CTOPOHBI, HABBIKK BOCIIPUSTHUS HOBOW MHGOpPMAIUU TIPH
pasnuuHbIX opMmax ee Mojaayu, a ¢ IPYroi CTOPOHBI — AKTUBHOCTh, CAMOCTOSTEILHOCTh M CIOCOOHOCTH K
TBOpuecTBy. OcBoenue [IporpaMMsbl TOMKHO JOMOJHSATH U Pa3BUBATh 3HAHUA U YMEHHUS OOYyYaroIIuXcs B
o0nacTu MaTeMaTHKH, OPUEHTUPOBAThH UX Ha OOyUEHHUE B CPEAHEH IIKOJIE B Kaccax, MpeaycMaTpUBaIOIINX
OCBOGHHE MaTEeMaTHK{ Ha YTrIyOJIeHHOM YPOBHE, B YAaCTHOCTH TEXHOJIOTMYECKOTO MPOQUIIL, a TaKxKe
CIOCOOCTBOBATH COMATEHOMY (JOPMUPOBAHUIO TMIHOCTH OO0YJAIOIIHUXCSL.

[Iporpamma kypca paccuntana Ha 63 yacoB B TeueHue 2 neT o0ydenust B 8 —9 kiaccax (33 gaca B 8
knacce, 30 yacoB B 9 kiiacce) MpH MPOBEISCHUH 3aHATHUI OJIMH pa3 B Henento. LlenecooOpasHbIM sSBIsIeTCS
YyepeZ0oBaHUe TeM 3aHATUH C anreOpanyecKuM U TeOMETPUUECKUM COACPKAHUEM.

B 3aBucHMOCTH OT KOHKpETHBIX YCIOBHH peanuzanuu [IporpaMmbl 1 KonuyecTBa 00y4daromIuxcs
normyckaeTcsi GOpMUPOBAHKE TPYII U3 OOYYaIOIIMXCS Pa3HBIX KJIACCOB B MpeieNiaX OJHOW Mapasuielu.
[IporpaMma MOXKET peann30BBIBATHCS 00pa30BATENBbHON OpraHU3aliell caMOCTOSTENBHO MO0 Ha OCHOBE
B3aUMO/ICHCTBUS C IPYTUMH OPTaHU3AIUSMU, OCYIIECTBISIONIMMHU 00pa30BaTEIbHYIO JeSITEEHOCTD.

[To ycMOTpeHHIO yuUuTeNsl HEKOTOPhIE 3aHATHUS MOTYT OBITh WCKJIIOUEHBl WM 3aMEHEHBI.
Pexomennyercs BkmounTh B [Iporpammy: sKCKypcuM Ha MPEIIPHUSATHS, B PETHOHABHBIE MY3€U, BY3bI
TEXHUYECKOW HAMpPaBIEHHOCTU JUTSI TIOBBIIICHHUS] MHTEpeca OOYJaloImUXCsl K MPAKTUYECKOMY HM3yUEHHUIO
npodeccuii, CBA3aHHBIX C MAaTEMATUKOU.



COJEPKAHUE OBYYEHUA

8 KJIACC
Yuciia ¥ BIYUCICHUSA
KBagparHslii KOpeHb. BoinonHeHue onepanuii ¢ uppaloOHaIbHbIMU YU CIIAMHU.

Auredpanyveckue BbIpaskeHHU
JpoOHo-pannoHanbHbIe BeIpakeHus. Cteneny. BelnoaHeHne TOXAeCTBEHHBIX TpeoOpa3oBaHuit
palOHAIBHBIX BBIPAKECHUM.

HenTpanbHasi cuMMeTpHA

®opMmynupoBKa oIpeieeHus U JI0Ka3aTelbCTBO CBOMCTB LIEHTPAIbHO-
CUMMETPUYHBIX QUTYP.
JleneHue oTpe3Ka Ha PaBHbIE YACTU C IOMOILBIO UPKYJISA U TUHEUKU. Hccnedosamenvekas
paboma: CBOICTBA LIECHTPAIIbHO-CUMMETPUYHBIX UTyp. /Ipoexm: IeHTpallbHasi CUMMETPUS B
OKpYXaroIlleM MHpe.

YpaBHeHusI 1 HEpaBeHCTBA

Onpenenenre paBHOCUIIbHBIX ypaBHEeHUH. [IpuMeHeHre cBONCTB ypaBHEHUN C  OJTHOW NEPEMEHHOM.
Omnpenenenne KoJIMYeCTBa JCMCTBUTEIbHBIX KOPHEM KBaJApaTHOTO ypaBHEHUs. PemieHue 1poOGHO-
palOHAaIbHBIX YPAaBHEHUHN, CBOISIIMUXCS K JIMHEHHBIM WJIM K KBaJIpaTHBIM YPaBHEHUSM, HCIIOIb30BaHHE
MEeTO/la 3aMeHbl IepeMeHHOH. PelleHne TEeKCTOBBIX 3a/jad anreOpanvyeckuM CHocoOOM: Mepexoja OT
CIIOBECHOU (hOPMYTUPOBKHU YCIOBUS 33Ja4d K aireOpandyeckoid MoJeau MyTeM COCTaBJICHMS ypaBHEHUS;
pellIeHHe COCTaBJICHHOIO YypaBHEHMs; WHTeprnperanus pesynprata. [paduueckas wuHTEpnperanus
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMHU.

Pemenne cucreM ypaBHEHHI, B KOTOPBIX OJTHO U3 YpaBHEHUH HE ABIseTCs THHEHHBIM. | paduaeckas
HMHTEpIPETALUs PELICHNS YPAaBHEHUS C JBYMsI IEPEMEHHBIMU U CUCTEM YPAaBHEHUH C IBYMs IEPEMEHHBIMHU.
Peunrenne HenMHEMHBIX HEPABEHCTB M WX CUCTEM. PellleHHe HEpaBeHCTB, COAEPKALUIUMX 3HAK MOIYJIS.
N3obpaxenue perieHus: HEpaBEHCTBA C OJAHOW TEPEMEHHOW M CHUCTEMbl HEPaBEHCTB Ha KOOPJIWHATHOMN
MPSIMOM, 3allUCh PEIICHHS C MOMOIIBI0 CUMBOJIOB. HepaBeHCTBO ¢ nBymsi mepeMeHHBIMH. | paduueckuit
METO/] PELIEHUsI CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMHU.

HCCﬂ€006ameﬂbCKaﬂpa60ma.‘ PAaBHOCHIIBHOCTD U CJICACTBHUC.

HUccneoosamenvckaa  paboma:  rpaduueckas — HHTEpOpETalus  ypaBHEHUH C  JIByMs
MIePEeMEHHBIMHU.

Hccneoosamenvckaa paboma: TpadhUUecKHil METOJ pELIEHUS CHUCTEM HEPaBEHCTB C JBYMS
MIePEeMEHHBIMHU.

IIpeoOpa3oBanue noxo0us
[IpeoOpazoBanue noaodus u noaooHsie purypsl. COOTHOIICHHS B MOAOOHBIX (DUTYpax.

Hccnedosamenvckas paboma: 91o Takoe Gpakran?

I[OKa?.aTe.HBCTBa HEPABCHCTB
OHeHKa 3HAYCHH BBIPAXKCHUSA C HCIIOJIb30BAHUEM HCPABCHCTB. HpI/IMeHeHI/Ie CBOMCTB HCPABCHCTB B XO1€
PCUICHHA 3a1a4.

OHpeI[eJ'IeHI/IC PAaBHOCHUJIBHBIX HCPABCHCTB. I[OKa3aTeHLCTBO HCPABCHCTB.
PelieHne TEKCTOBBIX 3a7ad C MOMOIIBIO JIMHEMHBIX HCPAaBCHCTB C OJIHOH HepeMeHHOﬁ.

Hccneoosamenvckas paboma: TMHEHHOE HEPABEHCTBO C OJHON MEPEMEHHOM C MapaMeTpoM.

IIpsimoyro/ibHbIE TPEYr0IbHUKH

JloKa3aTenbCcTBO COOTHOIIEHUH MEXIy MpONOPLUOHATIBHBIME OTpPEe3KaMH B TMPSMOYTOJIEHOM
TpeyroybHuKe. [I[ppuMeHenne COOTHOIIEHUH NP PeLICHUH [eOMETPUUECKUX 3a/1au.
DyHKUMA

[Touck obnacTu onpeneneHus U MHOKeCTBa 3HaueHWid (QyHKumu. ['padux dyHkmmm K/X.
Oynkus Buaa (ax + b)/(cx + d).
Yucsia ¥ BBIYMCJIEHHUS: 1eTUMOCTh

@opMynUpOBKa OINpEAeNeHUsT ACTMMOCTH HAleJI0, YHCeN, CPAaBHUMBIX M0 JAaHHOMY MOJIYIIIO.
Brimonnenue pgeneHus ¢ ocrtaTkoM. Jloka3aTenbCTBO MU MPUMEHEHUE CBOMCTB CPAaBHEHUM MO MOIYIIO.
HaxosxneHne ocTaTKOB CyMMBI U IPOU3BEACHUS 110 TAHHOMY MOYITIO.



Hccrnedosamenvcras paboma: NeIUMOCTb.

KJIACC

YpaBHeHusI 1 HEPABEHCTBA

bukBanparueie ypaBHeHHA. MeTOAbl PAaBHOCHIBHBIX IPe0Opa3oBaHM, 3aMEHBI NEPEMEHHOM,

rpau4ecKoro MeTo/1a MPH pelIeHNH ypaBHEHUH 3-1 U 4-i cTeneHei.
Pemenne HepaBeHCTB CO 3HAKOM MOAYnsA. HepaBeHCTBO ¢ NIByMs mepeMeHHBIMU. I paduueckuii MeTon
pelIeHNs CUCTEM HEPaBEHCTB C JBYMs IE€pEMEHHBIMH. PerieHue IpoOHO-pallMOHAJIBHBIX YpPaBHEHUN U
HepaBeHCTB. [locTpoeHne rpagukoB ypaBHEHHUiIl, B TOM YHUCIIE C MCIOJIB30BaHUEM IU(PPOBBIX PECYpPCOB.
I'paduueckast HTEpHpETAUS PELICHUS YPABHEHHS C JBYMS IEPEMEHHBIMHU U CUCTEM YpaBHEHHH C ABYMS
IepeMeHHbIMU. lccnenoBanne cuCcTeM HEIMHEHMHBIX ypaBHEHUM C mapaMmeTrpoMm. PelieHune HepaBeHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.

Uccneoosamenvckue pabomwi: pellieHHWE 3alad € TapaMeTpamMu — alreOpandyeckuM METO0M;
rpaduyecKuM METOJIOM.
Pemenue TpeyroibHuKoB

®opmynsl npuBeAcHUs. Pernenne nmpakTH4eckux 3ajad ¢ MCHOJb30BAHHEM TEOPEMbl KOCHHYCOB U
TeopeMbl cMHYCOB. @opMyita ['epona. @opMyiia IIIOMIAAN BBITYKIOTO YETHIPEXYT OJIbHUKA.

CooTHoOIIEHUS MEX Ty TpUroHOMeTprudeckumMu pyHkuusmu. [Ipocreiime hopMysbl IpUBeIeHUS U3
reoMeTpUUecKUX cooOpaxeHuil.  PemieHue 3amad ¢ MCIOJIB30BAHHEM TEOPEM KOCHHYCOB M CHHYCOB,
HAaxO’KJICHNE PaJnyca OIIMCAaHHON OKPYKHOCTH.

AuireOpanyeckue BbIPasKeHUs!

CreneHs ¢ palMOHAIbHBIM ITOKA3aTENIEM.
Ornpenenenre KOpHs N-1 CTENIEHU U CTENIEHU C PallMOHAJIBHBIM [T0Ka3aTeIIEM.

Omneparusi W3BJICYCHUS KOPHS N- CTENEHHW, WCMOJB3YsSd MPU HEOOXOIMMOCTH KaJbKYJISTOP.
Brrunciienue 3Ha4eHus CTENEHU ¢ pallMOHAIBHBIM MOoKa3areneM. OIleHKa 3HAaYeHUH KOpHS N-i CTENeHH,
3HAQYECHHE CTETICHHM C PalMOHAIBHBIM MIOKA3aTeIEM IIEJIBIMU YUCIIAaMU B JECATUIHBIME Ipo0siMu. CpaBHEHHE
U YIIOPSAI0YMBAHUE PAIMOHAIBHBIX U UPPALIMOHATBHBIX YK CEJ, 3alMCAHHBIX C TOMOIIBIO KOPHS N-1 CTETIEHH,
CTENEHW C palMOHAJBHBIM IOKa3aTeleM. BBIMONHEHHE TOXIECTBEHHBIX MPEeOOpa3oBaHUN BBIPAKCHHM,
coZepKalIuX KOpeHb N-U CTETEHH, CTENEHD C PAlIMOHATIBHBIM MTOKA3aTeIEM.

ITonoOue TPeyroJibHUKOB

Teopembl 0 MPOU3BEACHUN OTPE3KOB XOP/, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIHUX, TeopeMa
0 KBajpaTe KacaTeJbHOMU, TeopeMbl UeBbl 1 Menenas. MccnenoBanue, B TOM YUCiIE € MOMOLIBI0 HU(POBBIX
pecypcoB, u3ydaembix KoHpurypanuii. [IpumMenenrne 1aHHBIX TEOPEM P PEHICHUH T€OMETPUUECKUX 3a/1a4.
3HAKOMCTBO C TOHATHEM FOMOTETHH, C €ro NPUMEHEHHEM, B TOM YHCIE B MPAKTUYECKUX CUTYAIUSX.

Uccneoosamenvckas paboma (¢ WCIOJB30BAHUEM IIPOTPAMMHBIX CPEJICTB): TOMOTETHS H €€
CBOMCTBA.
DyHKUMA

[Tonstne «pynkuus». I[Ipumenenue cBoiCcTB (yHKIUA: Hynu (YHKIUH, [TPOMEKYTKU
3HAKOMOCTOSIHCTBA (DYHKIIMU, MPOMEXKYTKH BO3pacTaHusi U yObIBaHWsI (YHKIIUU, YETHbIE U HEYETHHIE
¢byHkMK, Hanboblllee U HaUMEHbIIee 3HaueHus: GpyHKIuU npu peueHnu 3agad. [loctpoenue rpaduxon
(GYHKIHH ¢ TOMOIIBIO TPeoOpa3oBaHuil BUA:
() —=f(X) + a; f(x) — f(x + a); £(x) — kf(x), f(x) =F(] x ]), F(x) — [ f(x) |

PacnoznaBanue creneHHBIX (YHKIHH U MOCTPOCHHUE ICKU30B TPaUKOB CTEMEHHBIX (DYHKIUI C
HaTypaJIbHBIMU TIOKa3aTeNIMU pa3Hoil ueTHocTU. Mcnonp30Banue CBOMCTB rpadKOB CTETIEHHBIX (DYHKITUI

C HATYpANBHBIMHU MOKA3aTENAMH MPH pemennn 3agad. [loctpoenue rpaduxos GyHkimit y=x ,y = 3\x, y=
| x].

Hccneooeamenvckas paboma: noBeneHre (YHKIUU U ee Ipaduka B 3aBUCUMOCTH OT ITapaMeTpa.
Meroa koopauHaT - -

[TapannenbHOCTb ¥ NEPIEHIUKYISPHOCTD IPSAMBIX (4epe3 YriIoBoil Ko HUITHEHT).

HaxoxaeHne nepecedeHnii OKpyKHOCTEN U IPAMBIX B KoopauHaTax. @opMyiia pacCTOSIHUS OT TOUKH
no mpsmoil. [lnomans mapamienorpamMma B KOOpAMHATax, MOHATHE OO0 OPHEHTUPOBAHHOM IJIOIIA[IH.
[IpumeHeHre MeTo1a KOOPANHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3aJjauax, UCCIEA0BAHNE
MPUIIOKEHHUS METOa KOOPAWHAT B BEIUMCIIUTEILHOW MaTeMaTuke 1 HH(POPMATHKE.
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Hccneooeamenvckas paboma: peUIeHHE MPAKTUKO-OPHEHTUPOBAHHON TE€OMETPUYECKON 3aaauu
METOJIOM KOOpJUHAT.

YucsioBble MOCJI€I0BATETbHOCTH M NPOrPecCUm

Omnpenenenne BUJOB IOCJIEN0BATEIbHOCTEM: OTrpaHUYEHHAs IOCIEA0BAaTEIbHOCTh, MOHOTOHHO
Bo3pacTaromas (yObIBaroiasi) MocieoBaTeIbHOCTh. [IpencraBneHre OECKOHEUHBIX — MEPHOAMUYCCKUX
npoOeii B BHJIE OOBIKHOBEHHBIX. 3HAKOMCTBO C TMOHSTHEM CXOJIUMOCTH TOCIEI0BATEIBHOCTH,
HaxOXXJICHHE CYMMBI OECKOHEYHO YOBIBaIoleld reoMeTpuueckoil mporpeccun. I[lpumeHenne wmetona
MaTeMaTH4YeCKOW MHTyKITUH.

Hccneoosamenvckas paboma: HOBE/ICHUE MOCJIEZI0BATENbHOCTEN — OT THIIOTE3bI 10
JI0Ka3aTeNbCTBA.

JABHKEeHUA NJIOCKOCTH

Lentpanpnas cummerpus. LlenTpanbHo-cumMerpuynbie ¢urypsl. [loBopot. OceBasi cummerpusi.
@urypsl, CHMMETPUYHBIE OTHOCUTEIIBHO HEKOTOPOH ocH. [lapamnensHsiii nepeHoc. [lonsaTHe ABMXKEHUS U
ero cBoiictBa. PaBeHctBo ¢uryp. IlposiBneHUss cUMMETpUM B MPUPOAE, KHUBOMHUCH, CKYJIBITYpE,
apxutekType. Komnosunuu npuxenuii (nmpocreiimue npumMepsl). [IpuMmenenne B peleHn reoMeTpuIecKux
3az1a4.

Hccneoosamenvckas paboma (¢ NCMOIb30BAHUEM ITPOrPAMMHBIX CPEJICTB): KOMIO3ULIUS ABUKECHUH.

TIJIAHUPYEMBIE PE3YJIbTATHI OCBOEHU S KYPCA BHEYPOUHOM
AEATEJIBHOCTH «CJOKHBIE BOITPOCBI MATEMATHUKN»

Peanuzamust mporpaMMbl Kypca BHEYPOUHOM JESTEIBbHOCTH HallpaBjleHa Ha oOecredyeHue
JNOCTHXKEHHUSI OOyJaroIIMMHCS JIMYHOCTHBIX, METAaNpeIMETHbBIX M MPEeAMETHhIX 00pa30oBaTeIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDI B vactu:

— NATPUOTUYECKOT0 BOCIHHUTAHUS: MPOSBICHUE MHTEpeca K MPOIJIOMY M HACTOSIIEMY
poccuiickOi MaTeMaTHKH; I[IEHHOCTHOE OTHOIIEHHWE K JOCTIDKEHUSM POCCHUHCKHX MaTeMaTUKOB U
POCCHICKOM MaTEMAaTHYE€CKOW IIKOJIbI, K HWCIOJb30BAHUIO H3THX JOCTHKEHUW B JPYrMX HaykKax H
MPUKIIATHBIX cepax;

— rPpakKIaHCKOr0 W JAyYXOBHO-HPABCTBEHHOI0  BOCIHUTAHHUSI: TOTOBHOCTh K
BBITIOJIHEHUIO 00s13aHHOCTEN IpaKJaHWHA M peaju3aliy €ro Mpas; MPEeACTAaBICHUE O MaTEeMaTHYECKUX
OCHOBax (DYHKIIMOHMPOBAHMS PA3IUUHBIX CTPYKTYp, SIBICHUN, MPOLELYp TpaKIaHCKOro oOIiecTBa
(HampuMmep, BBIOOPBI, OMPOCHI), TOTOBHOCTH K OOCYXKJIEHUIO OSTHYECKHX MpPOOJeM, CBS3aHHBIX C
MPAKTUYECKUM MPUMEHEHHEM JIOCTIDKEHUH  HAyKHd; OCO3HAaHME  BAXKHOCTH  MOPAIbHO-3TUYECKHX
MPUHIIUIIOB B JEATEIHHOCTH YYEHOTO;

— TPYAOBOI0 BOCHHUTAHHMS: YCTAHOBKA HAa aKTUBHOE Y4acTHE B PEIICHUU MPAKTUYECKUX
3aJjad MaTeMaTU4YeCKOW HalpaBIEHHOCTH; OCO3HAaHHE Ba)XHOCTH MaTeMaTHYecKoro oOpa3oBaHMs Ha
IPOTSHKEHUU BCEH JKM3HU JUISL YCHEIIHOM NpogeccHOHANbHON AEATENbHOCTH M pa3BUTHE HEOOXOIUMBIX
YMEHUI; OCO3HAHHBIM BBIOOP M MOCTPOEHUE HMHIAMBUIYAIbHON TpaeKTOpUU OOpa30BaHMs U >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEI;

- 3CTETHYECKOr 0 BOCIIUTAHUS: CHOCOOHOCTh K SMOLIMOHAJIIBHOMY H
ACTETUYECKOMY BOCIPUATHIO MaTeMaTHYECKHX O0BEKTOB, 3ajay, PELICHUH, pacCyXJIeHHH; yMEeHUe BUJETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

- LHeHHOCTH HAYYHOI'0 TO3HAHMS: OpHUEHTALUS B JIEATENBHOCTU
Ha COBPEMEHHYIO CHCTEMY Hay4YHbIX IPEJCTAaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsI YEIOBEKa,
IIPUPOJIBI M 00IIECTBA; HOHUMaHUE MaTEMaTUUECKOW HAyKH Kak c(epbl YEJTOBEUECKOW  JIeSTETbHOCTH,

JTaroB €e  Pa3BUTHSA U 3HAYUMOCTU UL pa3BUTHSL
LUBUIA3ALINN; OBJIQZICHUE  S3BIKOM  MAaTEMATUKU U MaTeMaTHYeCKOU KyJbTypOl  Kak
CPEICTBOM II0O3HAHUS MUPA; OBJIA/ICHUE HAaBBIKAMU HCCIIEA0BATEILCKOMN JEATEIBHOCTH;

- (pu3nueckoro BOCHUTAHUS, (opmupoBanus KYJbTYPbI 310pOBbSI W
3MOLMOHAJIBHOI0 0JIArONMOJMY4Hs: TOTOBHOCTh IIPUMEHATh MAaTEMaTUUECKUE 3HAHUSI B HUHTEPECAX CBOETO
3JI0pOBbs, BEACHUS 370pOBOr0 00pa3a *HU3HH (3J0pOBOE MUTAHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUH U
OTIbIXa, pEryispHas (Qu3MUecKash aKTHBHOCTH), COPMHUPOBAHHOCTb HaBBIKA pPEQICKCHH, NpU3HAHUE
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CBOETO IIpaBa Ha OUIMOKY M TAKOTO JKe IpaBa APYroro 4eJoBeKa;

- IKOJIOTHYECKOT0 BOCIUTAHNUS: OPUCHTAIIMS HA MPUMCHCHUE MAaTEMaTHUCCKUX 3HAHHI
IUISL pellieHus 3a1a4 B 00J1aCTH COXPAHHOCTH OKPY’KaIOIIEH Cpelibl; INIAHUPOBAHKE TIOCTYITKOB M OIICHKA MX
BO3MOJKHBIX IOCJIEACTBHI I OKPY)KAroLlel Cpelpl; 0CO3HAHUE ITI00ATBHOTO XapaKTepa YKOJIOTHYECKUX
npoOsieM U TyTel UX pelIeHHs;

— ajanTalul K W3MEHSIONMMCH YCJIOBHSAM CONUAJIBLHONH W NPHPOTHON Cpenbl:
TOTOBHOCTh K JICHCTBUSIM B YCJIOBHUSX HEOIPEICIICHHOCTH, MOBBIIICHUIO YPOBHS

CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO IS TEIbHOCTD, B TOM YHCIIC YMEHUE YIUTHCS Y APYTHX JTIO/ICH,
npuoOpeTaTh B COBMECTHOHM JEATENILHOCTH HOBBIC 3HAHWS, HABBIKM M KOMIICTCHIIMH W3 OMBITA JIPYTUX;
HE00X0IMMOCTh (POPMHUPOBATH HOBBIE 3HAHUS, (DOPMYIHPOBATH UIEH, MOHITHS, TUTIOTE3bI 00 00BEKTaX U
SABIICHUSIX, B TOM YHCJE paHee HE HW3BECTHBIX, OCO3HABAaTh AC(PUIUTHI COOCTBEHHBIX 3HAHWUU W
KOMIIETeHTHOCTEH, IIIaHUPOBAaTh CBOE pPA3BHUTHE; CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYAIHIO,
BOCIPHHHIMATh CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIOIINI KOHTPMED, KOPPEKTHPOBAThH IPUHUMAECMEbIE
perieHus u AeHCTBYsL, (POPMYITUPOBATH U OIIEHUBATH PUCKHU U MOCIIEICTBUS, (OPMUPOBATH OIIBIT;,

- BOCIUTAHUS MH(OPMAIMOHHOI KYJbTYPBI: NPOSIBIICHNE MHTEpeca K
WCTIOJIH30BAHUIO IH(PPOBBIX TEXHOJOTHHA JJISI ONTUMHU3AIMK MPOIECCOB MOMCKA, aHAJH3a,

00paboTKH, CO3/1aHus, nepeaadn MaTeMaTU4YeCKOn uHpopMaluu U

BH3YalIM3allii MaTeMaTH4eCKuX OOOOIIEHWH W pe3yIbTaTOB aHAIIN3a; TOTOBHOCTB K
WCTIOJIH30BAHUIO IIU(PPOBBIX HHCTPYMEHTOB ISl BHITIOJITHEHHS YIeOHOW eI TeTPHOCTH TIPU U3y9eHU N
MaTeMAaTUKH; CIIOCOOHOCTh MPHUMEHATHh IU(PPOBBIE HHCTPYMEHTHI B YCIIOBHUSX PEATH3AIMUA Mep TI0
MIPEIYNPEKICHUIO BO3MOXKHBIX HETaTHBHBIX TOCIIEICTBHI aKTUBHOTO W CHCTEMAaTUYECKOTO TIPUMEHEHUS
U(POBBIX TEXHOJOTUHN B yUEOHBIX LESIX.

METAIIPE/IMETHBIE PE3YJIbTATbI
ITo3naBaTe/ibHbIEe YHUBEPCAJbHbIE YUeOHbIE NeCTBUS
bazosvie nocuueckue oeticmeus:

- BBISIBIISITh M XapaKTEpU30BATh CYHIECTBEHHbIE MPHU3HAKM MaTEMaTHYECKUX OOBEKTOB,
MOHATHM, OTHOIICHUM MEXIy MOHATHSAMH, (OPMYIHPOBATH OINpEACNCeHUsl TMOHATHI, YCTaHABIMBATH
CYUIECTBEHHBIH NpHU3HAK KiIaccu(UKAalMM, OCHOBaHUS M OO0OOIIeHUS U CpaBHEHUS, KPUTEPUU
MIPOBOIMMOTO AHAJIN3A;

- BOCIIPUHUMATh, (OPMYIUPOBATh U IMPEOOPa30BHIBATH CYXACHUSA: YTBEPIUTEIbHBIE U
OTpULaTeNIbHbIE, MHIYHBIC, YACTHbIC U OOLIUE, YCIOBHBIE;

- BBISIBJISITh MATEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U NMPOTUBOpEUus B (hakrax,
JAHHBIX, HAONIONEHUSAX W YTBEPXKACHHUAX, NpeylaraTb KPUTEPUU Ui BBISBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIL;

— Jienatb ~ BBIBOJABI  C  HUCIIOJIb30BAaHMEM  3aKOHOB  JIOTMKHM,  JEAYKTUBHBIX U
VWHJYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIOUEHU IO aHAJIOTUH;

— pa3buparb JI0Ka3aTelibcTBa MAaTEMaTUYECKUX  YTBEPKIACHUU (npsiMble U OT
MPOTUBHOT0), MPOBOAUTH CAMOCTOSITENILHO JI0KAa3aTelbCTBA MAaTeMaTHUeCKUX (DaKTOB, BBICTpauUBaTh
apryMEHTAlUI0, IPUBOAUTE MPUMEPBI U KOHTPIPUMEPHI, IIPUMEHATh METOJ MATEMAaTUYECKON WHIYKLIMH,
000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

- BBIOMpATh CHOCcO0 pemieHuss y4yeOHOW 3amaun (CpaBHUBATh HECKOJIBKO BapHAaHTOB
pelieHus, BEIOUpaTh HanboJee MOIXOASIINN C YIeTOM CaMOCTOSITENILHO BBIJCIEHHBIX KPUTEPHUEB).

Baszosvie uccnedosamenncrue oeticmeus:

— HCIIOJIb30BATh BOIIPOCHI KakK HCCIeI0BaTEIbCKUN HHCTPYMCHT IIO3HAaHUs,
(bOpMyJ'II/IpOBaTB BOIIPOCHI, (I)I/IKCI/IPYIOH_II/IG IpoOTHBOpPECUHUC, HpOGJICMy, CaMOCTOSTCIIBHO YCTaHABJIMBATDH
HCKOMO€ 1 JaHHOC, (I)OpMI/IpOBaTB THUIIOTE3Y, apryYMCHTUPOBATH CBOIO MMO3UIINIO, MHCHHC,

— HOPOBOAUTH TI0 CAMOCTOATCIIBHO COCTAaBJICHHOMY IUIAHY OSKCICPUMCHT, MHCCICIOBAHUC 110
YCTAHOBJICHHUIO 0COOEHHOCTEH MaTeMaTUYECKOro O6’bCKTa, 3aBHCUMOCTEH 00BbEKTOB MCKIY 0060171;

— CcaMOCTOsTeNbHO (OPMYTUPOBAaTH OOOOIIEHHS W BBIBOJBI O pe3ylbTaTaM IPOBEIESHHOTO
HaOIIOICHUS, UCCIICIOBAHUS, IKCTICPUMEHTA, OIICHUBATH IOCTOBEPHOCTH MOJTyYSCHHBIX PEe3yIbTaTOB,
BBIBOZJIOB M 000OIICHHIA;



IMPOTrHO3UPOBATHL BO3MOXKHOC PpPa3BUTUC IIPOLECCA, a TAKKC BBIABHUIaTb HNPCANOJOXKCHUA O C€ro
Pa3BUTHUH B HOBLIX YCJIOBUAX.

Paboma ¢ ungpopmayueii:

BBISBJIATH HEJIOCTATOYHOCTH M M30BITOYHOCTh MH(POPMALIUHY, AAHHBIX, HEOOXOAUMBIX JIJIsl pEIICHUS
3a7a4u;

BBIOMpATh, AaHATU3UPOBATH, CACTEMATU3UPOBATH M HHTEPIPETHPOBATh MHPOPMAIIHIO PA3TUIHBIX
BUJIOB U ()OPM TIPECTABIICHHUS;

BEIOMpaTh (hopMy npeacTaBieHus HHGOPMAIK 1 HIUTIOCTPUPOBATH PElIacMble 3aJa9u

CXeMaMH, AUarpaMMaMu, HHOH rpaduKoil 1 nX KOMOMHAIMSAMU;

OLIEHUBATH HA/ICKHOCTh HH(POPMALIIH TIO0 KPUTEPHSIM, ITPEIOKEHHBIM HITH

cOPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBHLIC yqeﬁﬂme JelcTBUS:

BOCIIPpMHUMATb U q)OpMYJ'II/IpOBaTB CY)XKICHUA B COOTBCTCTBUU C YCJIOBUAMU U LCIISIMU O6HICHI/I$[,
SAICHO, TOYHO, 'PAMOTHO BBIPAXAaTb CBOIO TOYKY 3PCHUA B YCTHBIX U NMCbMCHHBIX TCKCTaX, 1aBaThb
MTOSICHEHHUSI 110 X0y pEelIeHUs 3a/1a4i, KOMMEHTHPOBATh NOJIyYEHHBIN PE3YyJIbTaT;

B X0J1e OOCYKJIEHHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 0OCYK/TaeMOM T€MbI, TPOOJIEMBI, PEIIaeMOn
3aaa4M, BbICKA3bIBATh UACHU, HALICJICHHBIC HA ITIOMCK PCHICHU,

COTIOCTABJISITh CBOM CYXACHUS C CYKIEHUSMHU JIPYTMX YYaCTHHUKOB JHajiora, 0OHapyXUBaTh pa3iuyuue U
CXOJICTBO IMO3UIHI, B KOPPEKTHOH opme hopMyaupoBaTh pa3HOIIacHs, CBOU BO3PAKECHUS;

MMpEaACTAaBIATH PE3YIbTAThI peuicHuA 3aJa4i, OKCIICPUMCHTA, HUCCJICIOBaHUA, IMPOCKTA,
CaMOCTOSITENIbHO BBIOMPATh (hOpMaT BBICTYIUIEHHS C YYETOM 3a/lad MPEe3eHTAlU U 0COOCHHOCTEH
ayUTOpUH;

MMOHUMATh U KCIOJIb30BATh MPEUMYIIECTBa KOMaHAHONW M MHAMBHUYaIbHOM pabOTHI MPHU pelIeHUun
y4eOHBIX MaTeMaTHYeCKHX 3a/lady, IPUHUMATh IeJlb COBMECTHOW JAeATeIbHOCTH, IIAHHPOBAThH
OpraHU3aIMI0 COBMECTHON pPabOThI, pacmpeneisTh BHUIBI padOT, JIOTOBAPUBATHCSH, OOCYXIATh
MIPOIIeCC B pe3yibTaT pabOThI, 0000IIaTh MHEHHUS HECKOJIBKHX JTFOCH;

Y4acTBOBATh B TPYNIOBBIX (hopmax padboTsl (00CykaeHusi, 0OMEH MHEHUH,

«MO3TOBBIE€ LITYPMbI» U HHBIE); BBINOJHATH CBOIO 4YacTh pabOThl MU KOOPAMHUPOBATH CBOU JEHCTBUS C
IPYrMMH 4JI€HaMH KOMAaHJIbl, OIEHUBATh KayeCTBO pe3yJibTaTa M KAayecTBO CBOEr0 BKJIaJa B 0OLIuil
pe3yNbTaT MO KpUTEpUIM, CHOPMYTUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUSI.

PeryasitTuBHble  yHUBepcajibHble  y4yeOHble  JAeHCTBHS
Camoopeanuzayus:

BBISIBIISITH MIPOOJIEMBI U1 PEIICHUS B JKM3HEHHBIX M yYEOHBIX CHUTyallUsIX, OPUEHTUPOBATHCS B
Pa3IMYHBIX MOAX0JaX IPUHATUS PElIeHUN (MHIMBUIYalIbHOE, TPYIIIOBOE);

CaMOCTOSITENILHO COCTABJIATH IUIaH, AITOPUTM pEIlIeHus 3a7auu (WK ero 4acTh), BBIOUpaTh crnocod
pElIeHHUs C YYeTOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX

BO3MOYKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4eTOM HOBOW
uHpOpMalnu.

Camoxonmponw.

BJIaJIeTh CII0COOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJIS ITpoLecca U Pe3ylibTaTa peleHHs
MaTeMaTH4eCcKOH 3a/1aun, CAMOMOTHBAIIMU U PEQIICKCHH;

IIPEIBUJIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IIPU PEILIEHUU 3aJja4l, BHOCUTb KOPPEKTUBBI
B JICATEIBHOCTh HA OCHOBE HOBBIX 00CTOSITEIbCTB, HAWIEHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBUE pe3yibTaTa AesTebHOCTH MMOCTABICHHOM LENU U YCIOBUAM, OOBACHATH
OPUYUHBI JOCTH)KEHUS WIM HE JOCTIKEHHUS LeNM, HaxOIUTh OMIMOKY, /JaBaTh OICHKY
NpUOOPETEHHOMY OTIBITY.

OMOYUOHANBHBIU UHMEIEKM

BBIPAKATh OMOIIMH MPH W3YYEHUU MATEeMAaTUYECKUX OOBEKTOB U (DAKTOB, AaBaTh YMOIMOHAIBHYIO
OILICHKY pelLICHUs 3a/1a4u.



HNPEJIMETHBIE PE3YJIbTATbBI
IIpeamMeTHbIe pe3yabTaThl 0CBOCHHS NPOrPaMMBbI Y4eOHOI0 Kypca K KOHILy 00yyeHus1 B 8 Ki1acce

Hcmonp30BaTh MOHATHS MHOXKECTBa HAaTypaJbHBIX YHCCJI, MHOXCCTBA LCJIbIX YUCCII, MHOXCCTBA
pallMOHAJIBHBIX YHUCCJI IIpU pCIICHUUN 3a/ia4, IPOBCACHUHN paCCY)KIIeHI/IfI N J0Ka3aTCiIbCTB.

[ToruMaTh 1 OOBSICHATH CMBICIT IIO3UIIMOHHOH 3aITMCH HATYPATBHOTO YHCIIA.

BeImoyiHATh, codeTas yYCTHBIE W THUCHbMEHHBIE TIPUEMBI, apu(dMETHUYCCKHE JICHCTBUS C
palMoHAIBHBIMH YKCIIAMHU, UCIIOJI30BaTh CBOMCTBA YMCEN W MPaBHIIA JCHCTBUM, TPUEMBI PAIlMOHATHHBIX
BBEIYHMCIICHUH.

BBITIOJTHATE EHCTBUS CO CTENIEHSMU C HATYPATbHBIMH TTOKA3aTEIISIMH.

Haxonuth 3HAa4YeHWS] YMCIOBBIX BBIPAKEHUH, COJCPKAIIMX PAIMOHATLHBIC YUCIIA U CTEICHH C
HaTypaJIbHBIM TIOKa3aTeJieM, IPUMEHSITh pa3HOOOpa3HbIe CITOCOOBI M TIPUEMBI BBIYUCIICHUS, COCTABJIATh H
OIICHWBATh YHCIIOBBIC BBIPAKCHHS MPH PEIICHUU TPAKTHUYSCKUX 334 W 337ad U3 JPYTUX Y4eOHBIX
MPEIMETOB.

OKpyrJIATh 9HCIIa ¢ 33JaHHOW TOYHOCTBIO, & TAKXKE M0 CMBICTY MIPAKTUYECKOM CUTYaIlUH, BBITIOJHSATh
MIPUKHUIKY U OIEHKY pe3yJibTaTa BEIYUCIICHUH, OTICHKY 3HAYCHHI YMCIIOBBIX BBIPAXKCHUH, B TOM YHCIE TIPH
PEIICHUH TPAKTHYCCKUX 3a/1a4.

Pemath TeKCTOBBIE 3371a9i ApUPMETHICCKHM CIIOCOOOM, HCITOJIH30BaTh TAOJHIIBI, CXEMBI, YePTEIKH,
NpyTHe CPEJCTBA MPECTABICHUS TAaHHBIX IPU PEIIICHUH 3a]1a4.

Jloka3bIBaTh M MPUMEHSTH MPU PEIICHUU 3a1a4 NMPU3HAKA JISTUMOCTH Ha 2, 4, 8, 5, 3,

6, 9, 10, 11, npu3HAKK JCIUMOCTH CYMMBI W TIPOHM3BEACHHS IICNIBIX YHCEI.
PackiapiBaTh Ha MHOXKHUTEIIM HATYpaIbHBIC YUCIIA.

CBOOOJTHO ONEpPUPOBATH TOHATHUSAMHU: YETHOE YHCIO, HEYETHOE YHCIIO, B3aMMHO IPOCTHIE
YHUCIa.

Haxonuth HanOOJIBIINA OOIINI JTEIUTEh W HauMEHbIIee OO0IIee KpaTHOE YMCEeNT W UCIOJIb30BaTh
WX MIPU PEIICHUH 3a/1a4, IPUMEHSTh aropuT™ EBKna.

OnepupoBaTh MOHATHEM OCTATKa IO MOJYIIO, IIPUMEHSATh CBOMCTBA CPABHEHHM IO MOJYJIIO.

Hcnop30BaTh aireOpanveckyrd TEPMHUHOJIOTHIO W CHMBOJIUKY, NPHMEHSITH €€ B IpoIecce
OCBOEHHS y4eOHOTO MaTepHaa.

Hcnonb30BaTh MOHSATHE TOXKIECTBA, BBINOJHATH TOXKIECTBEHHBIE MPEOOPa30BaHUS BBIPAKEHUH,
JTIOKa3bIBaTh TOXKIECTBA.

BoinonHsaTe neficTBUs (ClI0XKEeHHe, BRIUMTAHHE, YMHOXKEHHE) ¢ OJHOWIEHAMU U C MHOTOYJICHAMH,
MPUMEHSTh (POPMYJbl COKPAIIEHHOTO YMHOXXEHHs (KBaapaT M KyO CyMMBI, KBaJpaT M Ky0 pazHOCTH,
Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh KyOOB), B TOM YHMCIIE JUIsl YIIPOIICHUS BBIYUCICHUH.

CocraBiiATh W pelaTh JIMHEWMHOE YpaBHEHHME WJIM CHCTEMY JIMHEMHBIX YPAaBHEHUU IO YCIIOBHIO
3a/1a4u, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl MOJYY€HHbIN pe3yNbTar.

Crpouts rpaduku nuHeiHbIX QyHKIUH. CTpouTh rpaduk GyHKIUU Y = |x|.

OnuceiBaTh ¢ MOMOIIBI0 PYHKIUNA U3BECTHBIC 3aBUCUMOCTH MEXK]y BEIMYMHAMH: CKOPOCTbh, BpeMH,
paccrosiHue, 1ieHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTENILHOCTD, BpeMsi, 00beM pabOThL.
Haxonuth 3HaueHune GyHKIMH 110 3HAYEHUIO €€ apryMEHTa.

[TonumaTte rpaduyeckuil cnoco0 MpeAcTaBIeHUS M aHanu3a UWHQPOpPMALUU, W3BJIEKATh MU
UHTEPIPETUPOBaTh MHPOPMALIUIO U3 TPa(UKOB peabHBIX MPOLECCOB M 3aBUCUMOCTEH.

Hcnonb3oBathk cBOMCTBA (PyHKIMIA U1 aHaIM3a TPa(UKOB pealibHbIX 3aBUCUMOCTEN (HYIH (QYHKIIUH,
MIPOMEXYTKH 3HAKOIOCTOSIHCTBA (DYHKIIUH, TPOMEKYTKH BO3pacTaHUs U yObIBaHU S PYHKIMH, HauOoIbIIIEe
Y HaMMeHbIlIee 3HaueHUs! PyHKIHHN).

Hcnonb3oBath rpaduku aas UCCIEI0BAaHUS MPOLIECCOB M 3aBUCUMOCTEH, NMPHU pelIeHUH 3a/1ad U3
JPYruX y4eOHBIX MPEIMETOB U PEATbHOM KHU3HH.

Jlenatb NPUKUAKY M OLCHKY JIMHEWHBIX W YIVIOBBIX BEIMYUH IIPEIAMETOB B pEalbHOW JKU3HHU,
pa3MepoB MPHUPOTHBIX 0OBEKTOB.

Brnaners monsituem «reomerpuyeckoe mecto Touek» (I'MT). Ompenenats OuccekTpucy yria u
CEepeIMHHBbIN NepneHauKkyissp Kk orpe3ky kak 'MT. Ilons3oBartscs nonstuem I'MT mpu nokasarenbcrse
T€OMETPUYECKUX YTBEPKICHUN U IIPU PELICHUH 3aJa4.

Brnaners noHATHeM KacaTeNnbHON K OKPYKHOCTH, IOJIb30BAThCA TEOPEMOM O MEPHEHAUKYISIPHOCTH
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KacaTelIbHOM U paauyca, IpoOBCACHHOI'O0 K TOYKC KaCaHUs. I[OKEBBIB&TB PaBCHCTBO OTPEC3KOB KaCaTCIIbHBIX
K OKPYXHOCTH, IPOBCACHHBLIX U3 0I[HOI71 TOYKH, U NIPUMCHATH 3TO B pCHICHUU I'COMCTPHUYCCKUX 3a/1a4.

I[OKa?;BIBaTb U [TPUMCHATDH HpOCTefILLII/Ie TCOMETPUICCKUC HEPABCHCTBA, IOHUMATh UX HpaKTI/I‘IGCKI/Iﬁ
CMBICIJI.

IToHMMaTh ¥ UCTIOJIB30BATH IPEACTABIICHUS O PACIIUPEHUH YHACIOBBIX MHOKECTB.

CB000IHO OTIEPUPOBATH TOHATHIMHU: KBAJPATHBIH KOPEHb, apU(PMETUUECKUN KBAJAPATHBIM KOPEHb,
HppalMOHAILHOE YHCIIO, HAaXOJUTh, OLIEHWBATH KBAJIPATHbIE KOPHH, HCHOJB3Ys P HEOOXOAWMOCTH
KaJIbKYJIATOP, BBIIIOJIHATH NPeoOpa3oBaHUs BBIPAKEHUM, COJEpKAIIUMX KBaJpaTHbIE KOPHH, HCIOJIb3YS
CBOMCTBA KOPHEH.

Hcnonp30Barh HayallbHBIE IPEICTABICHUS O MHOKECTBE JEHCTBUTENBHBIX YUCEN JUIsl CPABHEHUS,
OKpPYTJICHUS U BBIYMCIIEHUH, NU300pakaTh AEUCTBUTEIbHBIC YU CIA TOYKAMU Ha KOOPAMHATHON IPSIMOM.

Hcnonp30BaTh 3anMcH OOJBIINX U MAJIBIX YUCEIl C TIOMOIIBIO JECATUYHBIX IpOOeH 1 CTEeTIeHeH yncia
10, 3anuChIBaTh U OKPYIJIATH YHUCIOBBIE 3HAUEHUS PEaIbHbBIX BEJIMYUH C UCIOJIb30BAHUEM PA3HBIX CUCTEM
U3MEpPEHUN.

CB0OOOJIHO OmepupoBaTh MOHITHEM OCTaTKa MO MOJYJII0, NPUMEHSTh CBOMCTBA CpaBHEHUHN IO
MO/IyJI0, HAXOIUTh OCTaTKH CYMMBI M IIPOU3BEACHHUS 110 JAHHOMY MOIYJIIO.

HaXO)II/ITB I[OHYCTI/IMble 3HAUYCHUA HepeMeHHBIX B I[pO6HO-paIII/IOHaJ'II)HI)IX BI)Ipa)KeHI/IHX.
[IpumeHsTE OCHOBHOE CBOMCTBO PAIlMOHAIBHOMN JAPOOH.

BrmoaasaTs MIPUBEICHHE anredpandecKux nIpooeit K o0meMy 3HaMEHAaTEIo,
CJIO’KE€HHE, YMHOXKEHHUE, JICICHUE alireOpandecKkux Apooei.

Brimmonaate TOXIACCTBCHHBIC npeo6pa303aH1/m panrOHaJIbHBIX BBIp&)KGHHﬁ.

[IpumeHsTh MpeoOpa3oBaHus BhIpAXKEHUM Ui peUIeHUs pa3iuYHbIX 3a7ad U3 MaTEMaTHKH,
CMCXKHBIX IIPEAMETOB, U3 peam,Hoﬁ IIPaKTHUKH.

[IpuMeHSTh MOHATHE CTENEHU C 1IeJIbIM MOKa3aresieM, BHITOJIHATh
peoOpa30BaHMsl BEIPAKEHUI, COIEPIKALIUX CTEIIEHH C LIETBIM MTOKA3aTEeIeM.

Haxoauts nomyctumMble 3HaU€HUS IEPEMEHHBIX B BBIPQXKEHUSX, COJIEPIKALIUX aprUPpMETHUECKHE
KBaJIpaTHbIE KOPHHU.

BrimotHATE ipeoOpazoBaHst HPPAITMOHATIBHBIX BRIPAKCHHM, UCTIONIB3YSI CBOMCTBA KOPHEH.

Pemare 1poOHO-paIiioOHaNBHBIE YPaBHEHHSI.

PemaTe nuHelHBIE ypaBHEHHS C IapaMeTpaMH, HECJIOKHBIE CHCTEMBbl JIMHEWHBIX YpaBHEHUH C
napameTpamH.

[IpoBoaMTE WCCIIEOBaHMS YpPAaBHEHWH M CHUCTEM YpaBHEHHH, B TOM YHCJIE C TNPUMEHEHUEM
rpaguyecKkux MpeJcTaBIeHUH (YCTaHABINBATh, UMEET JIM YpaBHEHHE WIIM CHCTEMa YPaBHEHHWH peIeHHS,
€CJI UMEET, TO CKOJIbKO, U TIpoYee).

[Tepexoaute OT ciioBecHOH (HOPMYIMPOBKH 3a7aud K €€ anreOpandeckoil MOJEIH C HOMOIIBIO
COCTABJICHUSI ypaBHEHHs MM CHCTEMbl YPaBHEHHH, MHTEPIPETHPOBATh B COOTBETCTBUM C KOHTEKCTOM
3a7a4M OJYYCHHBIH Pe3yJbTaT.

[IlpuMeHATh CBOWCTBA YMCIOBBIX HEPAaBEHCTB ISl CPaBHEHMsS, OIICHKH, pELIaTh JIMHEIHBIC
HEpaBEHCTBA C OJHOM IMEPEeMEHHOW W HMX CHCTEMBI, JaBaTh IpaUuecKyl0 HIUIIOCTPAIMIO MHOXECTBA
peLIeHNI HepaBEHCTBA, CUCTEMbI HEPABEHCTB.

[Tonumare ¥ WCHOJB30BaTh (YHKIMOHAIBHBIE MOHSATUS M S3bIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaueHMsT), OTIPENIeNATh 3HaueHHe (QYHKLUHU 110 3HAYEHHUIO apryMEHTa, ONpeAesITh CBOUCTBA (DYHKIIUU
1o ee rpaduxky.

Crpouts rpaduku GyHKIUH, OMMCHIBATh CBOWCTBA YUCIOBON (DYHKIIUH 110 €€ rpaduKy.

Pacrnio3HaBaTh OCHOBHBIE BU/Ibl YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, NI0JIb30BATHCS X CBONCTBAMH
IPU PEUIeHUH TEeOMETpPUUYECKHX 3ajad. PasznuuaTh NMpU3HAKM M CBOMCTBa MapajiesiorpaMMa, poMmba u
IPSIMOYTOJIbHHKA, JOKA3bIBaTh UX U YBEPEHHO MPUMEHSATH IIPH PEIICHUH T€OMETPHUECKUX 3a/1a4.

Pacrnio3HaBath 1EHTPaIbHO-CUMMETPUYHBIE (PUTYPHI M HCHOJIB30BATh UX CBOWCTBA NMPH PELICHUH
3ajay.

Bnanerp mOHATHSAMM TOJIOOHMS TPEYTOJNBHUKOB, KO3(G(UIMEHTa NOJA00Ms, COOTBETCTBEHHBIX
3JIEMEHTOB I0/I00HBIX TPEYroJbHUKOB. VIMETh mpecTaBieHre 0 npeodpa3zoBaHuU MOJIO0US U O MOJAO0OHBIX
¢urypax. Ilonap3oBarbesi MpU3HAKaMH MOJOOHS TPEYroJbHUKOB MPHU PELICHUH I'€OMETPUYECKUX 3ajad.
I[OKaBBIBaTB U HOPUMCHATHL OTHOWICHHA IMPOIMOPHHUOHAIBHOCTH B IMPAMOYIOJIBHBIX TPCYrOJIbHUKAX.
[TpumensTh mojo0Me B MPaKTHUECKUX 3a4a4ax.
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BbIBOIMTH M MCHIOJIB30BATH NMpOCTEHINe GOpMYITBI VIS TUIOMIAAN TPEYTOIbHUKA, TapajuIeIorpaMmma,
pomba W Tpamenuu. BpUCHATH (pasNMYHBIME CIOCO0aMM) IJIOMIA[h TPEYroJbHUKA W IJIOIIAH
MHOTOYTOJIHBIX (UTYp (TONB3YSCh, /i€ HEOOXOAMMO, KaJbKYIATOPOM). 3HATh OTHOIIEHHE IUIOIAAeH
MoI0OHBIX (UTYp M MPUMEHSTH MPH PElIeHUH 331a4. [IpUMEHATh NOJy4YeHHBIE YMEHHUS B MPAKTUYECKUX
3a7a4ax.

[IpuMeHsTh MONMy4YeHHBbIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHME MOJENU Ui  3ajad
peanbHON JKM3HM U TIPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C TPUMEHEHHUEM TMOJ00Us U
TPUTOHOMETPHUH (TIOJIB3YSACh, T HEOOX0IUMO, KATBKYJISITOPOM).

IIpenmeTHbIe pe3yabTAThI 0CBOEHHS MPOTrPAMMBI Y4eOHOI 0 Kypca K KOHILY 00y4eHusi B 9 kiacce:

CBOOOJHO ONEpHUPOBATH TMMOHATHSAMH: KOpPEHb N-H  CTENEHW, CTeNeHb C PalMOHAIBHBIM
MOKazaTesjeM, HaXOAUTh KOPEHb N-U CTENEHHU, CTENEHb C PALMOHAIBHBIM MOKA3aTeNIEM, UCTIOIb3Ys PHU
HEOOXOJUMOCTH KAJIBKYJIATOP, NMPUMEHSTh CBOWCTBA KOPHSA N-W CTENEHH, CTENEHU C PalUOHATHHBIM
IIOKa3aTeseM.

Hcnonb30BaTh MOHSATHE MHOMKECTBA JIEWCTBUTENLHBIX YHUCEN NPU PEIICHUU 3aJad, MPOBEICHUU
pacCyXJI€HUIN U JOKA3aTEeIbCTB.

CpaBHHMBaTh M YHOPSIOYUBATH JICUCTBUTENIBHBIE YHUCIIA, OKPYIJSATH JCUCTBUTEIBHBIC YHCIIA,
BBINOJIHATH IPUKHUJKY PE3YJIbTaTa BHIYUCICHHUH, OLIEHKY YMCIOBBIX BBIPAKEHU.

CB00OOIHO oOmMepUpOBaTh MMOHATHEM KBAJAPATHOTO TPEXWICHA, HAXOJIUTh KOPHH KBAJPaTHOTO
TpexXwIeHa.
PacknanpiBaTh KBapaTHBIN TPEXWICH HA JIMHEWHBIE MHOXKHUTEIHN. PermaTh HeCIOKHbIE KBaJpaTHbIE
YpaBHEHUS C MApaAMETPOM.
Pemrate HecnoKHbBIE CHCTEMBI HETMHEHHBIX YPaBHEHUH C rmapaMeTpoM. [IpumMeHaTs MeTo bl
PaBHOCUJIBHBIX NPpeoOpa30BaHM, 3aMEHBI ITEPEMEHHOM,

rpauIecKoTO METO 1A P PEIICHNN YpaBHEHUN 3-1 1 4-1 CTereHeH.

Pemarbs ypaBHEHUS, HEpaBEHCTBA U MX CHUCTEMBI, B TOM YHCIIE C OTPAaHUYCHUSIMHU, HAIIPUMED B
LENbIX YUCIIAX.

[IpoBoauTh uccHeOBaHUS YpPaBHEHUW M CHCTEM YpaBHEHUW, B TOM YHUCJIE C MPUMEHEHUEM
rpaduyeckux mpeacTaBieHuil (ycTaHAaBIMBATh, UMEET JIM YpPaBHEHHE WM CHCTEMa ypaBHEHHH pelieHus,
€CJIM UMEET, TO CKOJIBKO, U IIpoyYee).

PemaTh TekCTOBBIE 33129 aNreOpanyeckKuM CIIOCOOOM.

Hcnonp30BaTh ypaBHEHHs, HEPABEHCTBA M MX CUCTEMBI JUIS COCTaBJICHHUS MAaTEeMaTHYECKOW MOJIEITN
peaNbHOM CUTYallMM WM NPUKIAAHON 337a4i, HHTEPHPETHPOBATH MOJIYYCHHBIE PE3YJIbTAaThl B 33aHHOM
KOHTEKCTE.

CBoOOJHO oOMEpHPOBaTH MOHSATHUSMH: 33aBUCHMOCTh, (yHKIUS, Tpapuk QyHKIOUH, TpsMas
NPONOPIMOHATIBHOCT, JHMHEHHAs (YHKUMs, oOpaTHas HpPONOPIHOHAIBHOCT, Mapaboisia, Tunepooa,
KyCOUHO-3a1aHHast (QYHKIIHS.

HccnenoBath GyHKIUMIO 110 ee TpaduKy, yCTaHABINBATh CBOMCTBA (DYHKIMIA: 001aCTh OTpeIeNeHN,
MHOXECTBO 3HAUCHWH, HYIMNW (YHKIHH, TMPOMEKYTKH 3HAKOIOCTOSHCTBA, MPOMEKYTKH BO3pAcTaHUS H
yOBIBaHHMSI, YETHOCTh U HEUETHOCTh, HAMOOJIbIIIEE U HAaNMEHbIIIee 3HAUCHHUSI, ACUMIITOTHI.

PacriozHaBaTe KBajpaTHuHyl0 QYHKIHIO 1O (opMyrne, TPUBOAUTH TNPHUMEPHl KBaIpaTHYHBIX
GbyHKIMN U3 peabHOM KU3HU, (PU3NKH, TEOMETPHH.

OmnpenensTh MoJjoxeHue rpadguka KBaJApaTUIHON (QYHKIMU B 3aBUCUMOCTHU OT €€ KO (PUIIHEHTOB.

Crpouts rpaduk KBaapaTHYHOH (PYHKIMH, ONMUCHIBATH CBOWCTBA KBAJPATUYHON (YHKIHHU IO €e
rpaduky.

Hcnonp30BaTh CBOWCTBA KBAAPaTUUHON (PYHKIMU Ui pemieHus 3a1ad. Ha ~ mpumepe  KBaapaTW4HOU
¢ynkmmu  crpouts  rpaduk  pynkumm Yy = af(kx + b) + ¢ ¢ momombto npeoOpazoBanuii rpaduKa
¢bynkuu y=f(X).

WnnroctpupoBaTh € TOMOIIBIO Tpaduka peambHYI0 3aBHCUMOCTh WJIM MPOIECC M0 X

XapaKTePUCTHKAM.

CB0OOJHO OIEpUpOBaTh MOHSATHSAMH: TOCIIEI0BATEILHOCTh, apu(MeTH4ecKass ¥ reoMeTpruecKas
MPOTPECCHH.

3a71aBaTh MOCIEAOBATEIBHOCTH Pa3HBIMH CIIOCOOAMHU: OIHMCATEIbHBIM, TaOIMYHBIM, C TIOMOIIBIO
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(bopMyIbl N-TO YIeHa, peKypPEHTHBIM.
BBINONHATE BBIYUCIEHUS C UCHOJb30BaHUEM (opMmyn N-ro wieHa apuPMETHYeCKOd U
TF€OMETPUYECKOU NTPOrpeECCUil, CyMMBI IIEPBBIX N WICHOB.

N3006pakaTh WieHBI IOCIEI0BATENFHOCTH TOYKAMH Ha KOOPAWHATHOM TIOCKOCTH.

Pemats 3a1aun, CBSI3aHHBIE C YUCIOBBIMHU OCJIEI0BATENBHOCTSMHU, B TOM YHCJIE 3a/1a4H U3 pealbHON
KHU3HH (C UCTIOJIB30BAHUEM KAJIBKYISATOPA, HU(PPOBBIX TEXHOJIOTHIA).

Pacnio3HaBate ¥ TpPUBOAWUTH TPHUMEPHl KOHEYHBIX M OECKOHEYHBIX IOCIIEA0BATEILHOCTEMH,
OTPaHUYEHHBIX MOCIIETOBATEILHOCTEH, MOHOTOHHO BO3paCTaONINX (YOBIBAOIINX) ITOCIIEA0BATEIIEHOCTEH.

HmeTp npencTaBieHUE O CXOAUMOCTU MOCIEA0BATEIbHOCTH, YMETh HAXOJAUTh CyMMY OE€CKOHEYHO
yOBIBarOIIEH reOMETPUIECKON IPOTPECCHH.

[TpuMeHSITh METO] MAaTEMATHYECKON WHAYKIIUH TP PEIICHUU 3a/1a4.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, MPUMEHSTH UX ISl HAXOXKCHUS PA3THUIHBIX
AJIEMEHTOB TPEYrOJIbHUKA («pEelIeHUE TPEYTOJIbHUKOBY), IPU PELICHUH T€OMETPUUECKUX 3a1a4. [IpumMeHsTs
MOJTyYCHHBIC 3HAHUS MPU PEIICHUH NMPAKTUUYECKUX 3a/1a4.

[IpuMeHSTh TPUTOHOMETPHUIO B 3a/adyaX Ha HAXOXKICHUE TUIOMIAAW, BBIBOAUTH U BJIAJIETh
TPUTOHOMETPUYECKUMHU (OpMyJIaMu Ul IUIOLIAAN TPEyroJibHUKa, MapajieiorpaMma, pomOa, Tpamneuuu,
BBIBOJIUTH U IPUMEHSTH popmyrny ['epona u Gpopmymy s TI011a11 BBITYKIOTO YETHIPEXYroJIbHUKA.
Nmertsr mpencraBiieHHe O TOMOTETHH, NMPUMEHSITh B MPAKTHYECKUX CUTyanusx. VCmoib30BaTh TEOPEMBI
Uesbl 1 MeHenast npy pemieHny 3aaau.

Hcnons30Bath T€OpEeMBbI O BIMCAHHBIX YIUIaX, YIJax MEXAy XopAamMu (CEKYIIMMHU) U yriie MEXIY
KacaTeJIbHOW W XOPJOW NPHU PEIICHHH TeOMETpUYeCKuX 3anad. J[oka3piBaTh M MPUMEHATH TEOPEMBI O
MIPOM3BEACHUN OTPE3KOB XOPJ, O MPOU3BEIECHUU OTPE3KOB CEKYILUX, O KBaJpaTe KacaTebHOM.

Brnagers moHsTHEM KOOpIMHAT Ha IUIOCKOCTH, paboTaTh C YpaBHEHHMEM MPSMOIl Ha IUIOCKOCTH.
Brnagets noHsTHSIME YrI10BOrO K03 QHIIMeHTa U CBOOOIHOTO WiIEeHa, IOHUMATh UX FTEOMETPUUYECKUN CMBICI
U CBS3b YIVIOBOTO KOA(pHUIMEHTa ¢ BO3pacTaHHUEM M YOBbIBAaHHWEM JIMHEHHOW (QYHKIIMU. YMETh pemaTrh
METO/IOM KOOpPIMHAT 3aJaud, CBSI3aHHbIE C MApaUICNbHOCTHI0 U TEPHEHIUKYISIPHOCTBIO MPSMBIX,
MepeceyeHreM MpsMbIX, HAX0KICHUEM TOUEK IepeceueHusl.

BriBoaUTh U Bi1a/leTh ypaBHEHHEM OKPYKHOCTHU. Mcroap30BaTh METO KOOPIAMHAT JUIsl HAXOKICHUS
MEPECEUYCHU OKPY)KHOCTEH M TIpsAMBIX. BraneTs dopMmynamu pacCTOSHHS OT TOYKH JI0 TPSMOM,
WIOMaAd  MHapajuiefiorpaMMma B KOOpAMHATaX, HWMETh TMOHATHE 00 OpPHUEHTUPOBAHHOM IIOMIAIH.
[Tonb3oBaTbcsi METOOM KOOPAMHAT HA IJIOCKOCTH, MPUMEHSTh €ro IMPHU PEIICHUU TeOMETPUYECKHX U
MpakTH4eCcKuX 3anad. [IpuMeHsTh MeTo] KOOpAWMHAT B MPAKTUKO-OPHEHTUPOBAHHBIX T'€OMETPUUYECKHX
3a/1avax.

Brnanets noHatueM BeKTOopa. YMETh CKJIaIbIBATh U BBIYUTATh BEKTOPBI, YMHOKATh HA YUCIIO, BIAJAETh
MpaBWJIaMU TPEYTroJbHUKA U MapajierorpaMMa. Braners mpakTH4eCKMMH HHTEPHpPETalUsMU BEKTOPOB.
YBepeHHO TMOJb30BaThCSl KOOpAMHATAMHM BEKTOpa. Bragers CiloKeHWEM U BBIYUTAHHEM BEKTOPOB,
YMHOKEHUEM BEKTOpa Ha YUCIIO B KOOPAUHATAX.

Nmers mnpencraBinenwe o Oaszuce (Ha IUIOCKOCTH).  PackianpiBaTh BEKTOpPHl MO Oaswmcy.
PacknaapiBaTh BEKTOPBI CHUJI C MOMOINBIO MPOCIHMPOBAHUSI U TPUTOHOMETPUUYECKHX COOTHOIIICHUH.

HpI/IMeHHTB MOJIYYCHHBIC 3HAHUA B HpOCTGfIH.IHX (I)I/ISI/ILIGCKI/IX 3aJa4dax.

Brnaners monsatuem CKaJIAIPpHOTO MPOU3BCACHUS BEKTOPOB, IOHUMATH €TI0 FCOMeTpI/I‘IeCKI/II\/’I CMBICII U
YBEPCHHO TIIOJB30BATLCA €TI0 BbBIPAKCHHUEM B JCKAPTOBBIX KOOpAWHATAaX. 3HaTb ,I[I/ICTpI/I6YTI/IBHOCTL
CKaJIIPHOTO HNPOU3BEACHHUA U €0 CBA3b C IIPOCHHUPOBAHHUCM. HpI/IMeHﬂTB CKaJIIpHOC IMPOU3BCACHUC
BCKTOPOB IJId HAXOXACHHUA IAJIMH U YIJIOB. Pernrate TCOMECTPHUYICCKUC 3alladu C IMOMOMIBIO CKAIIAPHOI'O
IIPOU3BCACHUA. Hcnons3oBaTh CKaJIIpHOC IIPOU3BCACHHUEC BCKTOPOB B aJ'IFe6paI/I‘leCKI/IX )51 (1)I/ISI/I‘IGCKI/IX
3agadax.

Bnagers moHATHSIMU MPpaBUJIBHOI'O MHOTOYT'OJIbHHKA, JJIMHBI OKPYKHOCTH, JJIMHBI YT OKPYKHOCTU
n paHHaHHOﬁ MCDPBI yTJia, BBIYUCIIATH IJIOMIAAb Kpyra U €ro yacTel. IloHUMaTh CMBICT YKCIIA L. HpI/IMCHHTL
MOJIYYCHHBIC YMCHUA IPU PCHICHUU NPAKTUYCCKHUX 3aJady. 3HaTh HCTOPUUCCKUEC CBCIACHUA 00 HU3MEPCHU U
JUIMHBI OKPY’KHOCTHU U IJIOMIaZIA Kpyra.

HmMmeTh MMpEaACTaBJIICHUEC O Hp606p3.30BaHI/II/I IIJIOCKOCTH, O ABHKCHHAX. Haxoauts OCH, HCHTPLI

CUMMCTPpUN (1)I/Il“yp, OCHTPBI MOBOPOTA, HAXOAHUTH KOMIIO3UIIUU HpOCTCfIH.IHX Hp606p3.30BaHI/II7I.

HpHMeHHTB ABUXKCHUSA TJIIOCKOCTH ITPHU PCIHICHUU T'COMCTPUYCCKUX 3a4a4.

HpI/IMeHSITI: MOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKC — CTPOUTH MATCMATHUYCCKUC MOACIHU U 3adad
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peambHOW JKM3HM U TPOBOAUTH COOTBETCTBYIOIIME BBIUYMCICHUS C TPUMEHEHHEM TMOJ00us H
TPUTOHOMETPUYECKUX (PYHKIUH (IIOJIB3YACh, T1Ie HEOOXOIMMO, KAIBKYISTOPOM).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
HaumeHnoBaHnue
Ne pa3naesioB u TeM kypca | Kosmyecrs | IIporpammuoe ®opMa padoThl/XapaKTepPUCTHKA JuexkTpoHHble (¢ poBbIE)
n/n BHEYPOUHOI 0 4YacoB | coJep:KaHue JAesITeJIbHOCTH 00Y4aIoIIMXCs o0pa3oBaTe/ibHbIE PECYPChI
AesiITeJIbHOCT
"
1 |Ywucna u BelUMCIIEHUS 2 Ksagpartuslit IIpakTHKYM IO pemieHuro 3ajxad: OT bubmuorexa LJOK
KOPEHb. TIPOCTOTO K CIIOKHOMY https://lesson.academycontent.mysc
BuImonmenme hool.edu.ru/02.2/0
orepanmii ¢
HWppaMOHAIbHBIMA
YUCIIAMU
2 | AnreOpandeckue 2 Jpo6Ho- [IpakTKyM 1O peIlIeHUI0 3a7ad: OT Bu6mmoreka [IOK
BBIPAKEHHUS paLOHATBHBIE IIPOCTOTO K CII0KHOMY https://m.edso0.ru/7f432736
BBIPAXKEHUS.
Crenenu.
Brinosnnenue
TO>1€CTBEHHBIX
npeoOpa3oBaHMiA
palrOHAIbHBIX
BBIPKEHHIN
3 | LlenTpanbHas CHMMETpUS 4 dopmyarpoBKa Uccnenosatenbckast padoTa (B ToMm yucie c|bubmmorexa IIOK
onpeseneHus 1 | KCITOJIb30BAaHHEM «MareMaTHyeckux | Ntps://m.edsoo.ru/88672b14
JI0Ka3aTeJIbCTBO MAKETOBY): CBOMCTBa LIEHTPaJIbHO-
CBOMCTB IIEHTPAIbHO- | CHAMMETPUYHBIX QUTYD.
CUMMETPUYHBIX [IpoekT: neHTpanbHasi CUMMETPUsS B
¢buryp. OKpYXKaIoIlleM MHUpE.

Henenne orpeska Ha

PpaBHBIC

qaCTu C

TIOMOIIIBIO LUPKYIIA U

JIMHEUKHA

CaMOCTOSTEIIEHOE OTKPBITHUEC: KaK
BBIINIOJIHUTB
JACIICHUC OTpEC3Ka Ha paBHBIC

4JaCTH C NIOMOIIBIO MUPKYIISA U

JIMHENKHA
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YpaBHeHUs
Y HEpaBEHCTBA

KBagparusie
ypaBHEHMUS.
Ornpenenenue
PaBHOCHJIBHBIX
YpaBHEHUH.
[IpuMeHeHne CBOWCTB
YpPaBHEHUH C OJHOM
IIEPEMEHHOM.
Onpenenenue
KOJIMYECTBA
NEUCTBUTEILHBIX
KOpHEN KBaJpaTHOTO
ypaBHEHHUS.
Pemenne

A
POOHO-paITMOHATTLHBIX
YpaBHEHUH,
CBOJSALIMXCSA K
JUHEHHBIM  WIH K
KBa/IpaTHBIM
YpaBHEHUSM,
UCII0JIb30BAaHUE METO/IA
3aMEHbI IEPEMEHHOM.
Pemienne  TeKCTOBBIX
3a/a4 anredpanyecKum
CrocoOoM: mepexoj OT

CJIIOBECHOM bopmy-
JUPOBKHU yCIIOBUS
3aauu K
asnreOpanyeckon
MOJIeNn nyTeM
COCTaBJICHUS
YpaBHEHHUS; peIIeHue
COCTaBJICHHOTO

HccnenoBartenbekas padora:
PaBHOCUJIBHOCTB U CJIE/ICTBHUE.
IIpakTHKYM 10 PEIIEHUIO CIOKETHBIX
3ana4. [IpakTHKYM 10 pElICHUIO
3a/1a4: OT MPOCTOIO K CIONKHOMY —
JIPOOHO-PAIIMOHANIEHBIE YPAaBHEHUS.
HccnenoBarennckasa  padora

(B TOM qucie ¢
MCIIOJIb30BAHUEM «MaTEMaTHYECKUX
MaKeTOB»): rpaduyeckas HHTepIpeTalus
YPaBHEHUH C JBYMsI

NepEeMEHHBIMHU.

MopenupoBaHue pazIUYHbIX CUTyalUN

bubauoreka LIOK

https://lesson.academycontent.myschool.

edu.ru/02.2/07
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YPaBHEHUS;
UHTEPIIpEeTALINS
pe3ynabTara.
I'paduueckas
UHTEpIpeTaIys
YPaBHEHMHA C JABYMs
MIepEMEHHBIMU

[IpeoOpazoBanue
noxoous

BBenenune noustus
npeoOpa3oBaHus
[IO00Us M OI0OHBIX
¢buryp.
CooTHOIICHUS B
noI00HBIX (QUrypax

CaMocToATeIbHOE OTKPBITHE: UTO TAKOE
npeoOpa3zoBaHue Mo100us?
HccaenoBartesibeckasi pa6ora (B TOM
qucIe c WCIIOJIb30BaHUEM
«MATEMaTHYECKUX TAKETOB»): YTO TaKOE
dbpaxran?

[IpakTUKYM 1O pelIeHUIO 3a1a4

bubnnoreka IJOK
https://m.eds00.ru/88673a78

Bbubnunoreka IJOK
https://m.edso0.ru/88673bae

Bbubnunoreka [JOK
https://m.eds00.ru/88673d52

17



https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52

YpaBHeHUs

Y HEPaBEHCTBA!
CUCTEMBI YPABHEHUN;
HEpaBEHCTBA

Pemenue CHCTEM
YPaBHEHUH, B KOTOPBIX
OJHO U3 YpaBHECHUU HE
SIBJISIETCSL  JIMHEHHBIM.
I'padpuueckas
WHTEpIpeTaIus
pelieHus: ypaBHEHUS C
JBYMSI TIEPEMEHHBIMU U
CUCTEM YPaBHEHUU C
JBYMSI TIEPEMEHHBIMU.
Pemenne HeamHEMHBIX
HEPaBEHCTB W HUX
CHCTEM. Pemenue
HEpaBEHCTB,
COJIepKaIINX 3HaK
MOTyJISl.

N3obpaxenue
penieHuss HEpaBeHCTBA
C OqHOH
MepEMEHHO

)51

CUCTEMbl  HEpPABEHCTB
Ha KOOPJIMHATHOM
MPSIMOM, 3aIUCh
pelIeHNs] C MOMOIIBIO
CHUMBOJIOB.
HepasenctBo ¢ aByms

HepEMEHHBIMH.
I'papuueckuit  meron

pelieH
usi

IIpakTHKyM 1O pEeLIeHUIO 3a/1a4.
CaMocTosiTe IbHOE OTKPBbITHE!
rpaduyecKas MHTEPIpETalrs pPEeIIeHUs
YpaBHEHUSI C JIByMs IEPEMEHHBIMU U
CUCTEM YypPaBHEHMH C JByMs
epPEMEHHBIMHU.

IIpakTHKyM 110 penIeHuIo 3a1a4.
HccaenoBaresbckasi padorta (B ToM
YHUCJIE C UCIIOJIB30BAHUEM
«MaTeMaTUYECKUX MMaKETOB):
rpaduuecKkuil METo]] pelIeHus: CUCTEM
HEPABEHCTB C JIByMsI IEPEMEHHBIMU

bubmuoreka IIOK

https://lesson.academycontent.mysc

hool.edu.ru/02.2/07
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cHucTe
M HEPaBEHCTB C JBYMs
IIEPEMEHHBIMU

JlokazaTenbcTBa
HEPaBEHCTB

OneHKka 3Ha4YeHUA
BBIPAKECHUS C
HCITOJIb30BaHUEM
HEpPABEHCTB.
[Ipumenenne CBOMCTB
HEPABEHCTB B XOJE
pelIeHus 3aa4.
Onpenenenue
PaBHOCHJIBHBIX
HEPABEHCTB.
JlokazaTenbpCcTBO
HEPABEHCTB.

Pemienne  TEKCTOBBIX
33Jad C  IIOMOIIBIO
JMHENHBIX HEPAaBEHCTB
C OJHOU IEPEMEHHOM.
HccnenoBanue
JINHEHHOTO
HEpaBEHCTBA

C OJTHOM NEPEMEHHOMU C

IIpakTH4yeckas padora:
MMOCTPOCHUE MOJIEJIEH — HEPABEHCTBO
KaK MOJEJb PEAUTLHON CUTYallNu.
CamocrosiTe/IbHOE OTKpBbITHE:!
METO/IbI I0KA3aTeIbCTBA HEPABEHCTB.
MartemMaTHyecKkoe COpeBHOBaHHE —
pelieHue 3a71a4 pa3HbIMU METOJaMU.
HccaenoBaresbckas padora:
JIMTHEWHOE HEPABEHCTBO C OJIHOU
MEPEMEHHOM C TTapaMeTpoM

bubnuoreka [IOK
https://m.edsoo.ru/7f42ch88
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napameTpom

[IpsimoyrosibHbIE Jloka3aTenbCcTBO IIpakTMKYyM 10 pELIEHUIO bubmmoreka [IOK
TPEYTONEHUKN COOTHOINEHHMI MeXy | IPaKTHKO-OPUEHTUPOBAHHBIX 3a/1a4 https://m.eds00.ru/8866eb22
poNopUHUOHANBHBIMA | CaMOCTOSAITEJIbHOE OTKPBITHE: YTO 5 bubmmorexa IIOK
OTpe3KamMu B | 3HAIO MPO MPSMOYTOJIbHBIN https://m.eds00.ru/88675918
MPSIMOYTOJIbHOM TPEyTroJIbHUK M
TPEYTrOJbHUKE. areMaTH4YecKOe COpPeBHOBaHHE —
[Ipumenenue peleHne 3aaa4 pa3HbIMU METOJIaMHU
COOTHOIIIEHUI npu
pelieHnu
TreOMETPUUECKUX 3a/1a4
OyHKIMH [Touck obGmactu HccaenoBatenbckasi pagora (B ToMm | bubmmorexa [IOK
OTpENICIICHUS] U YHUCJIIe C HUCIIOJIB30BaAHUEM httDS://lesson.academvcontent.mVSChOOl.
MHO’KECTBA 3HAYCHUH | «MAaTEeMaTHYECKUX nakeToBy): | 8du.ru/02.2/07
(byHKIHH. vccrieioBaHue QyHKIUN.
I'paduk bynkuun CamocTosiTeJIbHOE OTKpbITHE:
y=k/X.®ynkiust Buga | yskmus suga y= (ax + b)/(cx + d)

y= (ax + b)/(cx + d)
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10 |Ywucna v BBIYMCIICHUS: 4 dopmynupoBKa HUccaenoBaTtesbckasi padora: bubmuoreka IJOK
JeTTUMOCTD onpejieeHus nenmuMocth. CaMocTosiTe IbHOe https://m.edsoo.ru/f2al1bb2
JETMMOCTH HaIIello, OTKPBITHE:
qpCeN, CPABHUMBIX TIO | CPABHEHHUE 10 MOJLYJIIO. Bubnorexa [JOK
JTAHHOMY MOJIYJIIO. IIpo6sieMHBIii  NMPAKTHKYM.  pCIICHHE https://m.eds00.ru/f2a11806
Brinonnenue  neneHus Y Ha IIOUCK TaTKOB MBI H
C OCTaTKOM. g i[?)ﬁxmaez[aeﬂmong MOC;[(;/J'?IO o Br6morexa LIOK
: https://m.edsoo.ru/f2a1196e
Jloka3aTenbCcTBO 1 MareMaTHyecKoe COPEBHOBaAHUE —
NPUMEHEHHE  CBOWCTB peuieHue 3aJa4  Ha JEIUMOCTh W
CPaBHEHHIA TI0 MOJTYIIIO. CpaBHEHME MO MOIYJIIO
Haxoxnenne ocTaTkoB
CYMMBI U
MPOM3BEICHUS IO
JTAHHOMY MOJIYJIIO
OBIIEE 33
KOJHUYECTBO YACOB
IO MPOI'PAMME

21



https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a1196e

9 KJIACC

HaumeHnoBanue
Ne pasnenoB utem | Kosmuecrso IIporpammuoe ®opMa padoThl/XapaKTepPUCTUKA JuekTponHble (¢ poBbIE)
n/n Kypca 4acos coJep:kaHue NAeATeJbHOCTH 00y4aroIuXCs o0pa3oBaTe/ibHbIE Pecypchl
BHEYPOYHOI
AesITeJIbHOCTH
1 |VYpaBHenus u ) bukBanparusie ypaBHeHus. Meroapl | CamocTosiTeIbHOE oTkpbiTHe.  [bubnmorexa [JOK

HEPaBEHCTBA, UX
CUCTEMBI

PaBHOCWIBHBIX TTPe0Opa3oBaHMiA

IIEPEMEHHOM.

Perienrie HEpaBeHCTB, COJEPKAIINUX

3HAK MOTYJIs

HepaBeHCTBO ¢ IByMSs IepeMEHHBIMHU

[Ipumenenue rpaduueckoro MmeToaa

peIeHus: CUCTEM HEPaBEHCTB C

JBYMSI TIEPEMEHHBIMH.

I'paduueckas WHTEPIPETAIHS
pelieHus

yYpaBHEHUS C ABYMS [IEPEMEHHBIMU U

CUCTEM

yYpaBHEHUH C ABYMS IEPEMEHHBIMHU.

HccnenoBanue cuCTEM JTMHEUHBIX

ypaBHEHUH C MapaMeTpoM.

Pemenue HepaBeHCTB C IBYyMsI

NepPEeMEHHBIMU

U UX CUCTEM

pelieHue ypaBHeHu 3-if u 4-i
CTeneHen

IIpakTUKYMBI 10 PelIEHUIO 3a4a4: OT

MPOCTOTO K CJIIOKHOMY JApOOHO-
palrOHaJIbHBIC YPABHCHHA U
HEpaBEHCTBA
HccnenoBarenbeckne padoTh:
peleHue 3aa4 ¢ mapamMmeTpamMu
anreOpanvdecKuM METOJIOM;
rpaduIeCcKuM METOJIOM.

https://m.edsoo.ru/7f43af08
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Pewenne @OopMyJIbl IPUBEICHHUSL. IIpakTHKYMBI 110 PELICHUIO 3a/1a4. butmmoreka [IOK
TPEYTrOJILHUKOB Pemenne mpaktuueckux 3amauy ¢ | MaTtemaTumyeckoe copeBHoBaHme | https://m.edsoo.ru/8al42ac0

HCTIOJIb30BAHUEM TEOPEMBI KOCHHYCOB |— pEIlIeHHe

U TEOPEMBI CHHYCOB. r€OMETPHUYECKHUX/TIPAKTUKO-

®opmyna ['epona. @opmyiia MmIoMaaM | OpUEHTUPOBAHHBIX 33/1a4 Pa3HbIMU

BBIITYKJIOTO YETHIPEXYT OJIbHUKA. MeToJjaMu

COOTHOIIEHHUST MEXITy

TPUTOHOMETPUUYECKIUMH (PYHKIHSMH.

[Ipocreiimue (opmynbl NpuBEACHUS

U3 TEOMETPUUYECKUX COOOpaKeHUM.

Pemenune 3amau ¢ MCIONb30BaHUEM

TEOpEeM KOCHUHYCOB M CHHYCOB,

HAaxO0’KJIEHHE paJnyca OMUCAHHOMN

OKPYXHOCTH
AnreOpaunyeckue Crenensb ¢ pallMOHAIbHBIM IIpakTukym 1o pemieHuto 3amad: oT |bubmorexa [IOK
BBIPaKEHUS nokasatesneM. OnpeeneHue KOpHs TIPOCTOTO K CIOKHOMY. https:/m.edsoo.ru/7f43259c

N-f CTENEHH W CTEIEHU C
palMOHAIBLHBIM MTOKA3aTEIEM.
[IpumeHeHne omnepanuu HU3BJICUCHUS
KOpHS N-Ml CTENEHHW, HUCHOJb3Yys MpHU
HEOOXOIUMOCTH KaJIbKYJISTOP.
Breruncienue 3HadeHHS CTENCHU C
palMOHATIBHBIM MTOKA3aTEJIEM.

OrnieHka 3Ha4YCHUN KOpPHS N-M CTENEHH,
3HAQYEHUE CTENEHU C PalMOHAIbHBIM
rokasaTrejieM IeJIbIMA  YHCIaMUu |
JECATUYHBIMU JAPOOSIMH.

CpaBHeHHE W  YNOpSAIOYHMBAHUE
paruo-
HaJIBHBIX 51 HPpalMOHATLHBIX

YHUCCJI, 3alIMCaHHBIX C
IMOMOIIBIO KOPHSA n-i CTCIICHHU, CTCIICHU
C pallMOHAJIbHBIM ITOKAa3aTCJICM.

MartemaTuyeckoe COpeBHOBaHHE
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Bremomnenne TOXACCTBCHHBIX
peoOpa3oBaHMil BEIPAKEHUH,
coJepKalIuX KOpPeHb N-i CTeneHy,

CTeleHb C palMOHAILHBIM
IOKA3aTesIeM
[Tomo6ue Teopembl 0 mpousBeAeHMH OTpe3koB | CaMocCTosITebHOE OTKpbITHEe (B |[bubmmoreka [IOK
TPEYrOJIbHUKOB XOpA, TEOpeMbl O IPOM3BEJACHHM|TOM 4YHCIE C MCIOJIb30BaHMeM [Nttps://m.edsoo.ru/88673a78
OTPE3KOB  CEKyIIUX, TEOPEMA O | «KMATEMATHYECKUX HIAKETOBY ):
KBajipaTe KacarelbHol, TeopeMbl Uessl | TeopeMbl UeBsl 1 Menenas. brbmorexa LIOK
u Menenas. IIpakTHKYM II0 PEIIEHUIO 3a/1a4. https://m.eds00.ru/88673bae
Hccnenosanne, B TOoM wumcne c|IIpakTukym 1o IOCTPOEHHUIO
HOMOIIbI0  IU(POBBIX  PECYPCOB, | AMHAMMYECKMX MOJIENEH C TIOMOIILIO
U3y4aeMbIX KOH()HUIYpaIHi. IPOTPAMMHEIX CPEJICTB.
[Ipumenenne naHHEIX TeopeMm mnpu|HccienoBareanckas paGora ¢
PEIIECHUH T€OMETPHIECKHX 3a/1ad. HOMOIIBIO MPOTPAMMHBIX CPEICTB:
3HAaKOMCTBO C TOHSATHEM TOMOTETHH, | TOMOTETHS U €€ CBOMCTBA
C €ro NpMMEHEHUEM, B TOM YHUCJIE B
NPAKTHYECKUX CUTYAIMAX
OyHKIMHA [Tonsitne «hyHKIMSD. HccnenoBarenbckas padora (B Tom | bubmmoreka [JOK

[IpuMeHnenne cBOMCTB (DYHKIMA: HYIH
dbyHKINH, MIPOMEKYTKH
3HAKOTOCTOSIHCTBA byHKIMH,

IPOMEKYTKH BO3pPACTAaHUsS M yOBIBAHUS
(GyHKIMW, YETHBIE W  HEYCTHBIC
dbyHKIIMHA, HAMOOJBIIIEE W HAMMEHBIIICE
3HaYeHUsT (DYHKIUU TIPH  PEIICHUU
3ajau.

[Toctpoenune rpadpukoB GyHKIMHA C
TIOMOIIIBIO TIPe0Opa3oOBaHMi BUIA:

f0) —f(x) + a; f(x) — f(x + a); f(x) —
kf(x), f(x)

—f(x ), f6) — [(x) |.
PacnioznaBanue cTeneHHbIX (YHKIHHN 1
HOCTPOEHHE JCKU30B rpaduxos

CTCIICHHBIX

qrcie c
«MaTeMaTUYECKUX
IToBenenue
rpaguka B
napamerpa.
IIpakTUKYMBI 110 PEHICHHUIO 3ajay:
nocrpoeHre rpadukoB (YHKIUN Y=
Veoy =3y = x e
MOMOIIbIO  TIPeo0pa3oBaHuil |
NPOBEpPKa C KCIOJIb30BAaHHEM
NPOTPAaMMHBIX CPEJICTB

WCTIOJIb30BaHUEM
TTaKETOBY):

byHKIIUH u ee
3aBHCUMOCTH  OT

https://m.edsoo.ru/7f433c12

bu6mmoreka IJOK
https://m.edsoo.ru/7f433d84
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GbyHKIMI c HaTypalbHBIMU
II0KA3aTesIMU PA3HOU YETHOCTH.
Hcnonb3oBanue CBOMCTB
rpadKOB  CTETIEHHBIX (QYHKIUH C
HATYpAIbHBIMH ~ TIOKa3aTeJIMU  TIPU
pELIEHNH 3a/1ad.

[Moctpoenune rpadukoB ¢yHkuud Y

= x,y=3x,y=|x|

Meron koopauHaT

[TapannensHOCTH u
MEPIEeHIUKYIIPHOCTh MPSMBIX (4yepes
YII0BOU KOA(POUITUEHT).

Haxoxnenne IIepECEYCHU N
OKpPY>KHOCTEH 51 MPSIMBIX B
koopauHartax. @opMyna paccTOsIHUSA
OT TOYKH JI0 MPSIMOHU.

IInomans napajienorpaMmma B
KOOpAMHATAX, HOHATHE 00

OPUEHTUPOBAHHOM TUIOIIA/IHN.
[IpuMeHeHne MeToja KOOpAuHAT B
MPAKTUKO-OPHUEHTUPOBAHHBIX
TEOMETPUUCCKHUX 3aJadyax,
HCCIIEIOBAHHE MIPHIIOKCHUS
METOJ1a KOOPJIMHAT B
BBIYMCIUTEILHOM MAaTeMaTHKe U

CamMocTosiTeIbHOE OTKPbITHE: KaK
pELINTh FEOMETPUYECKYIO 3a7ady C
TIOMOIIIBIO anmnapara aareopol?

HccnenoBarenbckas padora (B ToM

quclie c HCITOJIb30BAaHNEM
«MaTeMaTHYECKUX TTaKETOBY):
peuieHue MIPaKTHKO-
OPUEHTHPOBAHHOM TIE€OMETPUYECKOU

3aJ1a4yu METOJ0M KOOPJIUHAT.
MaTtemaTH4YecKkoe COpeBHOBaAHUE —
pelieHre TEOMETPUYSCKHX 3ajad
Pa3HBIMU METOJIaMU

bu6muoreka LIOK
https://m.edsoo.ru/8a145c48

bu6muoreka LIOK
https://m.edsoo0.ru/8a14635a

bubnunoreka I{JOK
https://m.edso0.ru/8a146620

nHpopMaTuke
YucnoBrle Onpenenenue Bu0B | UcciieqoBaresibckasi pabora: bubnuoreka [IOK
[MOCJIEN0BATEIBH IIOCJICJIOBATEILHOCTEH: OrpaHHuYEHHAs | IOBEACHHE MoCieaoBaTebHOCTel — | https://m.edsoo.ru/7f43e6¢6
OCTH U [IOCJIE0BATEILHOCTD, MOHOTOHHO | OT TUIIOTE3BI 10 JOKa3aTeIbCTBA.
IIPOrPECCHr BO3pacraroinas (yobiBaromias) mocieso- | Jlmckyccusi Ha OCHOBe pelIeHHs

BaTEIbHOCTb. I[Tpexncrapienue | 3aaa4: ssisiercs iu MMU

0ECKOHEUHBIX NEePUOTUYECKUX Jpodei
B BHJIe OOBIKHOBEHHBIX. 3HAKOMCTBO C

MIOHATHEM CXOIMMOCTH
MOCJIEAOBATENHLHOCTH, HaXO0XJICHUE
CyMMBI ~ OECKOHEYHO  YOBIBaIOIIEi

TFE€OMETPUYECKON IPOTrPECCUM.

YHUBEPCAIbHBIM?
CamocrosiTeJIbHOE OTKPBITHE:
MMMUM — meron noka3areiabCTBa:
CyMMa WIEHOB [I0CJIEI0BATEIBHOCTH.
IIpakTHKYM 10 pElLICHUIO 3a/a4:
JI0KA3aTeJIbCTBO HEPABEHCTB U
JOKa3aTeIbCTBO AeimmMoctd MM
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IIpuMeHeHne MeToja MaTEMaTUYECKON
WHyKIUU

8 |/IBmxenus 3 LlenTpanpHas cCUMMETpHSI. HccnenoBatenbckass padora (B bubimoreka [JOK
TJIOCKOCTH LleHTpanbHO-CMMMETPHYHbIE QUIYpBl. [TOM dHclAe ¢  Hcrojib3oBaHueM Nttps://m.edsoo.ru/8al47c82
IToBopoTt. OceBas cuMMeETpus. MPOrpaMMHBIX CpEenCTB):
®duUrypsl, CHMMETPHYHBIE KOMITO3HIIMS JIBUKEHHIA. bubnnoreka LIOK
OTHOCHUTEIIEHO HEKOTOPOH OCH. CamocrosiTesibHOE OTKpbITHE: https://m.edsoo.ru/8al47f16
[TapannensHbI TIEpEHOC. dbopmynupoBKa BBIBOJIOB 0
TlouaTne nOBWKEHUSIT U €ro CBOMCTBaX KOMIO3UIINNA OBUKECHUN.
cBoiicTBa. PaBeHcTBo uryp. IIpoexT: npeodpa3oBaHuUs
[IposiBnenus CUMMETpUH B (ABMOKEHMST) B UCKYCCTBE
MIPUPO/JIE, KUBOTIHCH, CKYJBIITYpE,
apXUTEKTYpe.
Komnosuimu JIBIDKEHUN
(mpocrTeiiiue mpuMepsl ).
[Ipumenenue B peuieHUH
T€OMETPUYECKHX 3aJa4
OBLIEE 30
KOJIUYECTBO
YACOBIIO
MMPOI'PAMME
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JINTEPATYPA U UHTEPHET UCTOYHUKHU

1. TpynHblie Bompockl MaTeMaTuku. 7—9 Kaccel : pabodast mporpamMma Kypca
BHeypouHo# aestenbHocTH / B.U. CHerypoBa. — Mocksa : ®I'BHY

2. Makapsrue u ap. COopHHK 3a1a4 1o anredpe st 8-9 xiraccoB yuebHoe mocoodue
JUISL YYAIUXCS IIKOJI M KJIACCOB C YIIIyOJICHHBIM M3y4CHHEM MaTeMaTHKH. M.:
[Tpoceemenue, 1999.

3. M.JL.T'amuukwuit, A.M.I'onsaman, JI.M.3BaBnu CBOPHUK 3AJIAY I10 AJITEBPE:
YYEB. IIOCOBME AJIA 8—9 KJI. C YI'JIYBJI. UBSYUEHUEM MATEMATUKU
7-e m3n.— M.: [Ipoceemienne, 2001

4. InTepHET UCTOYHUKH
BepositHocTs B mikosie. Metoanveckast KoHCyabTanus — http://ptlab.mccme.ru/
denepanbHbIil IGHTP HHPOPMAIIMOHHO-00pa30BaTeIbHBIX pecypcoB — http://fcior.edu.ru
deepanbHbI HHCTUTYT MEJaroruueckux n3Meperui — http://www.fipi.ru/
Cankr-IlerepOyprckas akageMusi MOCTIUIUIOMHOTO MEJarornyeckoro oOpa3oBaHUs —
http://spbappo.com/
MOCKOBCKMI  IIEHTP  HENPEPHIBHOTO  MATEMaTHYECKOTO  OOpa3oBaHUA  —
http://www.mccme.ru/
Caiit uznarensctBa «MHTENNEKT-1leHTp», T/I€ MOKHO HAWTH y4eOHO-TPEHHUPOBOYHBIC
MaTepHaibl, JEeMOHCTPAIIMOHHbIE BEPCHH, OaHK TPEHWPOBOYHBIX 33JaHUN C OTBETAMH,
METOMYECKUE PEKOMEHIANU 1 00pa3ibl perrenuii — http://www.intellectcentre.ru
COOpHUK HOPMATHUBHBIX JJOKYMEHTOB — WWW.ege.edu.ru
On-line tectsr — www.uztest.ru
CailT sl MIKOJIBHUKOB, CTYIEHTOB, YYUTEJIEW M I BCEX, KTO HHTEPECyeTcs

mareMmaTukoi — https://math.ru/
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