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HOACHUTEJIBHASA 3AIIUCKA

O0mas xapakTepucTUKA Kypca

Hacrosimass pabodasti mporpamMma Kypca BHEYPOUYHOM JI€ATEIBLHOCTH
«TpynHbie BONpoChl MaTeMaTUKU. 7—9 Kilacchl» pa3paboTaHa B COOTBETCTBUHU C
TpeOoBaHUSIMU (eepabHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbLHOTO CTaH1apTa
OCHOBHOro ob6mero oOpazoanusi (mamee — ®I'OC OOO) u HampaBieHa Ha
OpraHu3alMI0 O0YYEHUsT MaTEeMaTHYECKOMY COJEPKAHHIO, BBIXOIAILEMY 3a
pamku @DegepanbHOi pabodeil mporpamMmbl [0 y4eOHOMY TPEIMETY
«Marematukay (0a30BBIli YPOBEHB) OCHOBHOTO 001Iero oOpa3oBaHus (manee —
@®PII), ¢ y4YeToM WCHOJIB30BaHUS BHJIOB JIEATEILHOCTH OOyYaronuxcs,
OTJIMYHBIX OT YPOUHBIX.

IIpu pazpabomxke [Ipocpammsr yuumuleanucy ciedyroujue OOKYMeHmuyl.

— nuceMO MuHucrepeTBa npocsemienuss Poccuiickon ®denepanuu ot S
utonst 2022 r. Ne TB-1290/03 «O HanpaBiIeHUN METOIMYECKUX PEKOMEHIAINN
10 OpraHu3allid BHEYPOUYHOM JACSATEILHOCTH B paMKax pean3aluu
OOHOBJIEHHBIX (peiepaIbHbIX IOCYJaPCTBEHHBIX 00pa30BaTEIbHBIX CTaHIAPTOB
HayaJbHOIO OOIIEro U OCHOBHOI'O OOIIEro 00pa3oBaHMUS;

— pacnopspkenue [IpaButenbctBa Poccuiickoii deneparuu ot 19 HOAOps
2024 1. No 3333-p «O0 yTBEep>KIECHUU KOMILIEKCHOTO TUTAaHA MEPOIPHUSATUN T10
NOBBIIIEHUIO  KayecTBa  MAaTeMaTUYeCKOr0 U E€CTECTBEHHO-HAYyYHOTO
obOpazoBanust Ha niepro 10 2030 rogay.

AKTYaJILHOCTH Kypca

B ycnoBusix peanuzainuy Takou CTpaTErMYeCKOM 3a/1aud, Kak JTOCTHKEHUE
TEXHOJIOTUYECKOTO  CYBEpEHUTETa  CTpaHbl, TMepell  MaTeMaTHYECKUM
o0pa3oBaHMEM B YHCIIE TJIABHBIX TOCTABJICHBI CIEAYIOIIME IEIH: Pa3BUTHE
TBOPUECKUX H  HCCIIEOBATEIbCKAX CIHOCOOHOCTEH  OOydYaroIMXcs, UX
MOATOTOBKA B TIpollecce OOydeHHUss MaTeMaTUKe K BBIOOpY mpodeccuid,
CBSI3aHHBIX C PA3BUTHEM TOUYHBIX M E€CTECTBEHHBIX HayK M TexHoJyiorui. Kak
BOKHBIA KOJIMUECTBEHHBIN TOKa3aTeIb MOBBLIIICHUS HUHTEpEca K MaTeMaTHKe
BBIJICISIETCS ~ POCT  KOJMYECTBA  BBIMYCKHUKOB,  BBIOMpAIONIMX  Ha
rocyJapCTBEHHOM WTOTOBOM aTTeCTallMd »HK3aMEH [0 MaTeMaTUKe Ha
npo(GUIHLHOM YPOBHE.

OcBoenue mnpemraraemoit I[IporpaMmbpl CIOCOOCTBYET TOBBIICHUIO Y
0Oy4JaroInuxcsi YpOBHSI MOTHUBAIIMK K MU3yYEHUIO MATEMATHKH, K TIPOJOJIKEHUIO
n3ydenuss Mmarematuku B 10-11 xmaccax Ha yrayOJeHHOM YpPOBHE U
OpPUEHTHUPYET Ha BHIOOP €IUHOTO TOCYAAPCTBEHHOIO 9K3aMEHAa M0 MAaTeMAaTHUKE



npodunsHOro ypoBHA. Kpome Toro, ocBoenue mpemiaraemoro B IIporpamme
CoJiep KaHUs MO3BOJISET PACIIMPUTH KPYT PelIaeMblX MaTEMAaTUYECKUX 3a/1a4 3a
CYeT BKJIIOYEHHS MPOOJEMHBIX, HECTAHIAPTHBIX 3ajad, 3ajad MPHUKIATHOTO
XapaKkTepa, BBIMOJIHEHUS HCCIEAOBATEIbCKUX paboOT, B TOM 4YHUCIE C
MEXIPEIMETHBIM COJIEP’KAaHUEM, M3YYEHHS JOMOJHUTEIbHBIX BOIIPOCOB Kak
TEOPETUYECKOI0, TaK U MPAKTUYECKOI0 XapaKTepa.

[Ipenycmotpennsie [IporpamMmmon BUABI E€ATENLHOCTH — WHIMBUTyaJbHAs
Y TPyNIoBasi MPOEKTHAs U UCCIEI0BATENbCKAS IEATEIbHOCTh — CIOCOOCTBYIOT
Pa3BUTHIO TO3HABATENBHBIX, PETYISTUBHBIX M KOMMYHUKATUBHBIX YMEHUU
oOyuaromuxcs. [IporpamMma COOTBETCTBYET HJie€ pacCIIMPEHHs] MNPUKIATHON
HapaBJIE€HHOCTH Kypca MAaTeMaTUKM Ha YPOBHE OCHOBHOTO OOLIETo
oOpazoBaHus. Peanusaius Kypca CIOCOOCTBYET BBISBICHUIO TAJAHTJIMBBIX U
OJJapEHHBIX  OOY4YaIOIIMXCS, TMOJJEPKKE HX TaJaHTOB U  Pa3BUTHIO
CIIOCOOHOCTEM.

B OospmuHCTBE  TeM  Kypca  MNPEANOJIaraeTcsi  BBIIOJIHEHHE
MCCIIEIOBATENIbCKUX paboT. YuyeOHOe wucciaenoBaHUE MO Marematuke B 7-9
KJIaccax MpeArnojaraeT MojiydeHHe CyObEeKTMBHO HOBOTO JJIA OOYy4YaroIIerocs
pe3ysibTaTa M HANpaBiIeHO Ha (OPMUPOBAHUE MCCIEIOBATENbCKUX YMEHUM:
BbIIEJICHHE MPOOJIEMbI, OpraHu3alUsi M AaHAJIW3 JaHHBIX, BbIIBHIKEHUE
TUIOTE3bI, IPOBEPKA TUNOTE3bl, (POPMYIHpPOBAaHUE BHIBOJIOB U MPEICTABICHUE
pe3yNbTaTOB HAa IPAMOTHOM MaTeMaTH4eCKOM si3bike. [Iporpamma MoxkeT ObITh
BOCTpeOOBaHa OOYYalOIIMMHUCS, KOTOPbIE MMEIOT HWHTEpPEC K H3YUYEHHUIO
MaTEeMaTHKH, TOTOBATCA K YYacTUIO B OJUMIHAAaX IIKOJIHHUKOB IO
MaTeMaTUKe U YyriayOJEeHHOMY M3yYE€HHUIO MAaTEMaTUKH Ha YPOBHE CPEIHEro
oO1ero 00pa3oBaHusl.

eab 1 3a1a4n Kypca

Peanuzanust BHEYpOUHOU JESITEIBHOCTH SIBIISIETCS HEOTHEMIIEMOM YaCThIO
o0pa3oBaTeNbHOIO TMpoliecca, oOecrneurBas B TOM YHCJIE BO3MOXKHOCTH
dbopmMHpoBaHUs 00pa30BaTENbHBIX IPOrPAMM PA3IMYHOTO YPOBHS CII0OKHOCTHU U
HAIpPaBJICHHOCTU C YYETOM 00pa3oBaTeNIbHBIX MOTPEOHOCTEN M CIOCOOHOCTEM
oOy4Jaronuxcsi, BKJI04Yasi 0OlapeHHBIX AETeH.

Lens IlporpamMmmbl — oOecneuuTh HHAWBUIYyaJbHbIE MOTPEOHOCTU
oOy4aroluxcsi B U3y4€HUU COJEpPKaHUS MAaTEMaTUKU, BBIXOJSIIETO 3a PaMKHU
porpaMMbl 0230BOTO YPOBHSI.

3agaum kypca:



1. IloBpllIeHHE YPOBHS MaTEMaTUYECKON MOATOTOBKH OOyYaronIuxcs,
pa3BUTHE YCTOMYMBOrO MHTEPECA K ydeOHOMY NpeaMeTy «MaTteMaThkay.

2. Pa3BuTMe  TBOpPYECKHMX  CIOCOOHOCTEH,  MPOCTPAHCTBEHHOTO
BOOOpaXeHUs, TEOPETHUUYECKOTO MBIIUICHUS] U MaTeMaTUYeCKOW WHTYWIIHH,
YMEHUH pacCcyk AaTh JIOTHUECKH U aHAIM3UPOBATH CUTYaIUU.

3. VrnyOnenue wu 3akperieHue O0a30BBIX 3HaHUM, (opmMupoBaHUe
YCTOWYMBBIX HABBIKOB pEIIEHUS HECTAaHAAPTHBIX W OJMMIIMATHBIX 3aj]ad,
OCBOCHHME HECTAHIAPTHBIX MOJIXO/I0B U OPUTMHAIBHBIX PEIICHUN.

4. Os3HakOMJIEHWE C JIONOJIHUTEIbHBIMU pa3/ielaMd MaTE€MaTHKH,
BBIXO/ISILMMU 32 paMKH 0a30BOT0 Kypca.

5. Bociutanue caMoCTOSATENbHOCTH, HACTOMYMBOCTH U OPraHU30BaHHOCTHU
B XO/JI€ PELICHHUS CJIOKHBIX 3a7a4.

6. Pa3zBuTue HaBBIKOB KOMaHJIHOM pabOThI, IPYKECKOTO COMEPHUYECTBA U
310pOBOM KOHKYPEHIIMU CPEIH CBEPCTHUKOB.

7. IloaroTtoBka oOOydYarOmIMXCs K YYacTHIO B IIKOJIbHBIX, PAlOHHBIX,
TOPOJICKUX, PETHOHAJIBHBIX, BCEPOCCUMCKUX OJMMIMAAAX, KOHKypcax H
COPEBHOBAHMSX 10 MAaTEMATHUKE.

8. IloBblieHHE YPOBHS TPaMOTHOCTH B O0JIACTH  MCIIOJIb30BAHUS
«MaTEeMaTUYEeCKUX MaKEeTOB», 00ECHeUHBAIONIMX aBTOMATHU3ALMIO IPOLIECCOB
MOKCKa, aHanu3a, o0paboTKM, co3MaHus, nepenayd, GopMmanusanuu (B BUIE
CTaTHMYECKUX U AWHAMHYECKUX TpaduKOB, JUArpaMM U MPOYHX BHU3yaIU3alui
pe3ynbTaTOB aHajdM3a M MaTEMaTUYECKUX 3aKOHOMEPHOCTEH) B Mpolecce
y4eOHOM AESTENIbHOCTU IPU U3YUYEHUH MAaTEMATHUKHU.

9. Pa3ButHEe TBOPUYECKHX CIOCOOHOCTEH, TEOPETHUECKOTO MBIIUICHHS Ha
OCHOBE  MHCIOJb30BaHUs  LUMPOBBIX HMHCTPYMEHTOB (B TOM  4YHCIe
«MaTeMaTUYEeCKUX MAKeTOB») B 00JacTM MOJAETUPOBAHUSA, HMHUTALUU U
WHTEpIpeTani a0CTPAKTHBIX MAaTEeMAaTHUYECKHMX OOBEKTOB M OOpa3oB B BHUE
pa3IMYHBIX BU3yaJdu3aluid (B TOM 4YHUCJIE TMPOCTPAHCTBEHHBIX OOBEKTOB).
[Iporpamma paspaboTaHa ¢ ydeToM peKoMeHJauui GdenepaibHOl padoueit
OporpaMmbl  BOCIHUTaHMUsS. B YacTHOCTH, OHA YYWUTHIBAET IICHUXOJIOTO-
neJaroruueckue OCOOEHHOCTH COOTBETCTBYIOLIEH BO3PACTHOM KaTerOpHH
00yJaroImxcs.

Taxkum obpasom, peanuzayus Ilpoepammul cooeticmgyem nOLYYEHUIO
Ce0YIOWUX pe3yIbmamos:



—  JOCTWXKEHHE  OOydYarollMMHUCA  IUIAHUPYEMBIX  JIMYHOCTHBIX,
METaINpPEAMETHBIX W MPEAMETHBIX PE3YNbTATOB, B T. Y. COOTBETCTBYIOLIUX
yIIIyOJIEHHOMY YPOBHIO U3Y4YE€HUSI MATEMaTUKH;

— pa3BUTHE JUYHOCTHU 00YYAIOIIUXCS, POPMUPOBAHUIO U YJIOBJIETBOPEHUIO
UX COLIMAJIHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEN;

— caMopeanu3auus OOydalolUXCsl Yepe3 ydacTHe BO BHEYPOUHOU
NEeSATETBHOCTH.

MecTo Kypca B 00pa3oBaTeJIbHOM Ipolecce

Bo ®I'OC OOO nns o0s3aTensHOT0 00y4YEHHs! YTBEPIKICHBI JIBA YPOBHS
OCBOEHHUSI pabouMx MOporpaMM IO MaTeMaTHKe: 0a30BbId U yIiayOJEHHBIH,
HauuHas ¢ 7 kiacca. CozneprkaHue MpOrpaMMBbl 0 MaTeMaTUKe (yriayOJIeHHbIN
YPOBEHb) HANpaBJICHO HAa  YJOBJIETBOPEHHUE IMOBBIIIECHHBIX  3alPOCOB
oOyuaromuxcsi, CTpeMsAIuxcst K Ooyiee TIIyOOKOMY OCBOEHHUIO HPEIMETHBIX
pesyabpraroB. [Iporpamma Kypca BHEYpOUHOM aesTenbHOCTH «TpynHbIe
BOITPOCHI MaTeMaTUKW» HAIMPaBJIEHA HAa PacIIMpPEeHUE 3HaHUW OOy4YaroIIMXCcs MO0
MaTeMaTUKe I KIJIAacCOB C 00s3aTelbHbIM 0a30BbIM YPOBHEM OOYYECHHS
MaTeMaTHKe.

TemaTnueckoe IUIAHUPOBAaHME B IMPOrpaMMe Kypca BHEYPOUHOMU
NesATenbHOCTH «TpyaHblE BONPOCHI MaTeMaTUKW» COCTABJIEHO TakK, 4YTO
pacupesesieHue COJIEpKaTeNIbHbIX pa3/ieJJOB B HEM CHHXPOHHM3UPOBAHO C
o0s13aTeNibHOM  TIporpaMMoii  0a30BOTO  YpoBHS. Peanuzarus cojeprcaHust
npeasiaraeTcsi B (popmax, OTIMYHBIX OT ypouHbIX. CilemayeT OTMETUTh, YTO
JAHHBIM KypC B OCHOBHOM HIKOJIE BBICTPAMBAETCS HE TOJIBKO HA PAaCIIMPEHUU
MaTeMaTUYECKOro cojiepkKaHusi 0a30BOr0 YPOBHS, HO M Ha MOBBILIEHUU YPOBHS
CJIOKHOCTH 3aJa4, ITPeIaraéMbIX sl pELICHUS.

PabGouast mporpamma Kypca BHEYPOUHOH JeATeNbHOCTH «TpyaHbIC
BOIIPOCHI MaTeMaTUKW» MpeJHAa3HAuYeHa 1 peanusauuu B 7-9 kinaccax u
HampaBjeHa Ha JOCTIKEHHE OOy4YaloIIUMHCS IUIAaHUPYEMBIX pe3yJbTaTOB.
[locnenoBarenbHOCTh HW3YYEHUST TEM Kypca COBIAJaeT 10 BpPEMEHH C
U3YYEHUEM Kypca MareMaTHKy (aireOpbl U T€OMETPUH) OCHOBHOM IIKOJIBI
0a30BOT0 YpOBHS, BCE TEMbI 110 BO3MOXKHOCTH CUHXPOHU3UPOBAHBI C 0a30BBIM
KypcOM MaTe€MaTHKH IO KjlaccaM. Tembl 1o anredpe U reoMeTpuu 4epeayroTcs,
YTO TMO3BOJSIET MAaKCUMaJbHO MPHUOIU3UTh HMX 10 BPEMEHH HU3YYEHUS K
OCBOEHHIO 0a30BOT0 Kypca.

IIpn peamuzauuu IIporpammel mepBasi 3ajadya y4dTeENIs COCTOMT B TOM,
4TOOBI CO37aTh HEOOXOIMMBIE YCIIOBUS [yl IPUOOPETEHUS U Pa3BUTUSL YMEHU,



CBA3aHHBIX C MPOBEJIECHUEM HCCJIEIOBAHMI Ha MAaT€MAaTHYECKOM COJEPKAHUU.
Jus  pemenuss »3Tod  3amaum B IIporpamme 0003HaueHO MeECTO U
c(OpMyJIMPOBAHBI TEMBI JJIs1 IPOBEACHMSI UCCIIEI0BATENBCKUX PaOOT.

Bropas 3amada yuurens no peanmsanuu [Iporpammbl cBs3aHa C
BO3MOXKHOCTBIO ~ CO3JaTh yCIOBUSL Juid OOpaOOTKM W  TpEACTaBICHUS
UHpOpMAllM HAY4YHOTO cojAepXkaHus (B TOM YHCIE C HCIOJb30BaHUEM
U(GPOBBIX WHCTPYMEHTOB) NPU OpPTaHMU3AINH WHANBUAYAIbHONW M TPYHIOBOH
IIPOEKTHOU JIEATEIIBHOCTH.

JUiss  ycnemHoW peanu3aluyd  CUEHAapUEB IPOEKTOB PEKOMEHYETCS
UCIIOJIb30BaTh MEPCOHAIBHBIE KOMIIBIOTEPHl C YCTAaHOBJIEHHBIMU O(PHCHBIMU
IporpaMmMamMy U JOCTYIIOM K ceTH MHTepHeT (Kak MUHHMYM OJIMH KOMIIBIOTED
JUTSL KQXKI0W TPYIIIBI).

@opMbl AEATENRHOCTH O0YyYaroUMXCcs MpPelyCMaTpUBalOT aKTUBHOCTb U
CaMOCTOSATENIbHOCTh, COYETAlOT WHAMBUAYAJIbHYIO W TIPYNIOBYIO padoTy,
OTJINYAIOTCS oT YPOUHBIX Oonee HIUPOKUM UCITOJIb30BAaHUEM
HCCJIEI0BATENbCKOM U MPOEKTHOM NEATEIbHOCTH, PEIICHHEM HECTaHIAPTHBIX
3ana4y u ap. CTpyKTypUpOBaHHE TEMATUYECKOTO IiaHupoBaHus B IIporpamme
COOTBETCTBYET MOPSJKY M3YUYECHUs pa3lielioB U TeM aireOpbl U r€OMETPUH B
OCHOBHOM IIIKOJIE U TE€M CaMbIM 00ECIEYMBAET MPEEMCTBEHHOCTh YPOUHOH M
BHEYPOYHOM JI€ATEIBHOCTH.

Peanuzauus IlporpaMmbl mpeamnosiaraeT cOYeTaHUE pa3InyHbBIX (opM
IpynmnoBoil paboThl (AMCKYCCHs; MAaTEMaTHUYECKOE COPEBHOBAHME; MPAKTUKYM;
BHIOOp TEMbl TIPOEKTA, I[JIAHUPOBAHHME pabOT, pachpelesieHue poJieH,
B3aMMOOLIEHKA TPHU BBIIOJIHEHUM TPYNMOBBIX MPOEKTOB U HCCIEAOBaHUMN) U
UHIMBUIyaJIbHOM paboThl (BBINOJHEHWE WHIWBUIYAIBHOTO HCCJIEIOBaHUS, B
TOM YHCJIE C UCIOJIB30BaHUEM LU(POBBIX HHCTPYMEHTOB; IIPOBE/IEHNUE YCTHOTO
00OCHOBaHHUsI MpPH PpEUICHHMH HECTAaHAAPTHBIX 3ajJad, 3aJad IOBBIIIEHHOTO
YPOBHS CIIOKHOCTH; TOCTPOCHUE MAaTEMAaTUYECKUX MOJIEIEH, UX UCCIIEI0BAHMUE;
UHTEpIpEeTalrs TMOJYYEHHBIX pe3yJbTaTOB IMpPH  pEIICHUH 337ad ¢
MEXIPEIMETHBIM M TPaKTUYECKUM COJICpXKAHUEM; TMOUCK, HHTEpIpeTalus,
npeoOpa3zoBaHue U NpPUMEHEHUE  MaTeMaTH4eCKOu uH(dopmaIuu;
CaMOCTOSITENIbHOE OTKPBITHE HOBOIO MateMaTuieckoro (akra). Mcnonb3oBanue
Takux (opM pabOTHI MOMOTAET Pa3BUBATh Y OOYYAIOIINXCSI, C OJTHON CTOPOHBI,
HABBIKM BOCTIPUATHUS HOBOM MHGOPMAIIUU MPU PA3NUYHBIX (opMax ee mojauH, a
C Jpyrod CTOpPOHBI — AaKTUBHOCTb, CaMOCTOSITEIbHOCTb M CIIOCOOHOCTH K
TBOpUecTBY. OcBOoeHMe [IporpamMmel JOJKHO JONOJHATE U Pa3BUBATh 3HAHUS U



yMEHHsI OOydaromuxcsi B OO0JacTH MaTEMaTHKW, OPUEHTHPOBATh HX Ha
oOyueHHe B CpeAHEll IIKoJe B KjaccaX, MPeIyCMaTPUBAIOIIUX OCBOCHHUE
MaTEMaTUK Ha YrIyOJIeHHOM YpOBHE, B YAaCTHOCTH TEXHOJIOIMYECKOTO
npoduiia, a Takke crnocoOCTBOBATh COLMAILHOMY (OPMHUPOBAHUIO JIMYHOCTH
00yJaroImmxcs.

[Iporpamma kypca paccuntana Ha 204 yaca B Teu€HUE TpEX JIET 00yUeHuUs
B 7-9 kyaccax (68 4acoB B KaXKJI0M KJacce) Mpu MPOBEICHUH 3aHITUI OJIUH pa3
B HEACNIO MO 2 aKaJeMUYECKHX 4Yaca KaKJ0€ WM JBa pa3a B HeAemwo 1o 1
aKaJleMHIYeCKOMYy 4acy Kaxzjoe. llenecooOpa3HbiM SBISETCS YepeIOBAHHUE TEM
3aHATHH C alreOpanyecKUM U FTE€OMETPUUECKUM COJCPIKAHUEM.

B 3aBHCMMOCTHM OT KOHKPETHBIX YCIOBUW peanu3anuu [Iporpammsl u
KOJIM4YecTBa  OOydYaromMxcs  JOMyckaercs  (QopMUpOBaHUE TpPyHm U3
oOydJaronuxcsi pa3HbIX KJIAacCOB B Mpenenax ofHou mapamienu. [Iporpamma
MOXET PEaM30BLIBATHCS 00pa30BaTEIbHON OpraHu3alell CcaMOCTOSITEIHHO
b0 HAa  OCHOBE  B3aUMOJICUCTBUS €  JAPYTHMU  OpraHU3alUsIMU,
OCYILIECTBIISIOMMUMEU 00pa30BaTEIbHYIO JIESITEIHHOCTD.

[To ycMOTpeHUI0 y4yuTesnsi HEKOTOPHIE 3aHSTHUS MOTYT OBITh MCKIIIOUEHBI
WM 3amMeHeHbl. Pexomenayercs BKIOUMTH B IIporpaMmy permoHasbHbIN
KOMIIOHEHT: S3KCKYpPCUM Ha NPEANpPUSATUSA, B PETHOHAIBHBIE MY3€H, BY3bI
TEXHUYECKOW HaIMpaBICHHOCTH JJIS TOBBIIMICHUS WHTEpeca OO0ydaromuxcs K
MPaKTUYECKOMY HU3y4YeHHUIO Tpodeccuif, CBS3aHHBIX C MaTEMaTUKOM.



COJIEP)KAHUE KYPCA BHEYPOYHOM JESATEJBHOCTH
«TPYJAHBIE BOITPOCBI MATEMATUKW»

7 KIIACC

JuieMeHThl HMcTOpuU. OO0mme mnoHsATHA reomerpun. (OCHOBHBIE
Gurypsi

Hctopus BO3HUKHOBEHUS U pa3BUTUSA reoMerpuu. llomsarusa: akcuoma,
TEOpEMa, CBOWCTBO, NPU3HAK, JOKA3aTeNIbCTBO, ompeneiieHue. MHCTpyMeHTI
IUIsL U3MEPEHUN U IOCTPOCHUN. B3anMHOE pacmoiioKEeHUE TOYEK Ha MIPSIMOM.
WN3mepeHne IMHBI OTpE3Ka, pACCTOSIHUE MEXAY TOo4ykaMu. BsauMHoe
pacnoyio)keHue TnpAmbIX. Jlomanad. Bwuasl somaneix. JinHAa J10MaHOM.
MmuoroyronsHuku. llepumerp mHOroyronpHuka. I[IoHATHME O BBIIYKIBIX |
HEBBIITYKJIBIX MHOTOYT'OJIBHUKAX.

Yucsa 1 Bp1yuc/jaeHusd. eJqumMocTb

[Tpu3naku nenuMocTH: GopMyJIMpPOBKA U 10Ka3aTeNbCTBO. Pemenue 3anau
IOBBIIICHHON CJIOKHOCTH Ha JEIUMMOCTb. PemieHue CrOKETHBIX —3a7ad
apu(pMEeTUYECKUM METOJIOM.

Hccneoosamenvckas paboma: NeIMMOCTb U €€ CBOMCTBA.

AJire0panvecKue BbIPaKeHUs!

CreneHn, MHOTOWIEHBI, NPEOOpPa30BaHME MHOTOWIEHOB, IEHCTBUA C
MHOTOWIEHaMH. MHOrousieH cTanaapTHoro Buaa. Crenens MHOorowieHa. Kopau
MHorousneHa. Haxoxzaenue kKopHel MHorowieHa. J[oKa3aTtesnbCTBO TOKIECTB.
Pa3Hble OAXOBI K JOKA3aTEIBCTBY TOXKAECCTB.

Hccneoosamenvckas paboma: Kak HalTH KOPEHb MHOTOUJIeHa?

Tpeyroabuuku. IIpusHaku paBeHCTBAa TPEYroJbLHUKOB

TpeyronbHuKH. PaBHbIE TPEYTOJIbHUKHU B FEOMETPUIECKUX
KoH(purypauusix. [IpuzHaku paBeHCTBa TpeyroJbHUKOB. IIpu3Haku paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJIbHUKOB. [IeprieHANKyIIsIp 1 HAKJIOHHAS.

YpaBHeHUs U CHCTEMBbI YPaBHEHUM

JIunelinble ypaBHEHHSI W UX cucTeMbl. OnpeneneHue yuciaa KOpHEH
JIMHEMHOTO0 YypaBHEHUsA. PellleHne NMHENHBIX YpaBHEHUM, COJEPIKAIIMX 3HAK
Moayisl. PellleHue JNUMHENMHBIX YpaBHEHUHM C mnapaMmerpaMu. Pemenue cucrem
JIMHENHBIX YPABHEHUN Pa3HbIMU METOJAMH.

Hccneoosamenvckas paboma: NUHEWHbIE ypaBHEHUS, COJIEpXKAILlME 3HAK
monynsa. IlocTpoeHuss ¢ NOMOIIBIO LUPKYJIs U JUHEWKH (OO0OCHOBaHUSA



MIPOCTENIINX TOCTPOECHHUM, dTalbl 3aa4d HA MOCTPOEHHUs, PELICHHE 3a7a4 Ha
ITIOCTPOCHUE UUPKYJIEM U JIUHEUKOM.

OceBast cummerpus

Qurypsl ¢ 0CEBOM CUMMETpHUEHN. [IprumMepbl CUMMETPUM B OKPYKAIOIIEM
MUpE.

IIpoexm: cUMMETpHUS B OKPYKAIOILIEM MHUPE.

MHOroyroJibHUKH M reoMeTpu4ecKne HepaBeHCTBA

CyMMa BHYTpPEHHMX YIJOB MHOTOYIOJIbHMKAa M BHEIIHHUX YIJIOB
BBIITYKJIOTO MHOTOYroyibHUKA. COOTHOLIEHHS MEXIy CTOPOHAMH MU yIriamMu
TpeyrojibHuKa. HepaBeHCTBO TpeyrosbHMKA. HepaBeHCTBO O JIMHE JOMaHOM.
HepaBeHCTBO Mexay NEPHEHAMKYJSIPOM U HAaKJIOHHOM. PaccTosHuMe OT TOYKH
J10 TIPSIMOM.

HUccneoosamenvcrkas paboma: TeOMETpUIECKUE HEPABEHCTBA.

DOYyHKIUU

[louck oOnacTu omnpeneneHUss M MHOXKECTBA 3HAYEHUN (PYyHKIUU.
Hcnonb3oBanue pa3iuuHbIX CcHnocoOoB 3afaHus (QyHkuuu. Vcmosib3oBaHMe
CBOMCTB (YHKLUMI JUIsi aHalM3a TpaUKOB pEalbHBIX 3aBUCHUMOCTEW (HYJIU
(YHKIMM,  MPOMEXYTKHM  3HAKONOCTOSHCTBA  (DYHKIMM,  MPOMEXYTKH
BO3pacTaHusi W yObIBaHUA (DYHKI[MU, HanOOJbIIEE U HAUMEHbIIIEEC 3HAUYCHMUS
bynkuun). I'paduku, KycouHo-3aaHHbIC (DYHKIIUH.

Hccneoosamenvckasi paboma: CpaBHEHHE CBOWCTB (PYHKIMU M HX
rpauKoOB B 3aBUCUMOCTH OT TapaMeTPOB.

I'eomeTpuyeckue mecra To4eK

B3anmHoe  pacnonokeHue ~ OKpyKHocTH W npsmoi.  [Ipumepst
F€OMETPUYECKUX MECT TOYEK Ha IUJIOCKOCTU. METox T€OMETPUYECKHUX MECT
TOYEK MPHU PEIIEHUH T€OMETPUUECKUX 3a/1a4.

8 KUIIACC

Yuciia ¥ BLIYUCTICHUS

KBampaTHbiii KOpeHb. BbIlonHEHHE omnepanuii ¢ HUppauuOHAJIbHBIMU
YU CJIAMHU.

AJire0OpanvecKue BbIPaKeHUs

JIpoOHO-paImoHaIbHbIS BBIPAXKCHUS. Crenenu. Brimonnenue
TOKJECTBEHHBIX MPEOOPA30BaHUI PAIllMOHATBHBIX BHIPAKEHUH.

IlenTpajibHasi CHMMeETPUS

@opMyIMpOBKa OIPENEHEHUS M J0KA3aTeIbCTBO CBOWCTB LIEHTPAJIBHO-
CUMMETpPUYHBIX (uryp. JlenmeHue oTpe3ka Ha paBHbIE YAaCTU C IOMOIIBIO



uupkynst u JuHedku. HccnmepgoBatenbckass paOoTa: CBOMCTBA LEHTPAIBHO-
CUMMETPUYHBIX QUTYD.

IIpoexm: NeHTpaIbHAs CHMMETPHUS B OKPYKAKOLIEM MUDE.

YeTbIpEéXyroJbHUKH

[Tapannenorpamm, ero npu3zHaku U cBoiicTBa. IIpsiMoyronbHHMK, poMmO,
KBaJlpaT, X NpU3HAKU U cBoiicTBa. Tpaneuus. PaBHoOeapenHas Tpameuus, eé
cBoiicTBa W npuzHaku. CpenHsss JHHHUS TPEYrOJbHUKA W CPEOHSS JIMHUS
Tpaneuuu. CBOKCTBA U MPU3HAKU CHEUATBHBIX BUOB YETHIPEXYTOJIbHUKOB

Hccneoosamenvckas paboma: 3HAKOMBIE U HE3HAKOMBIE
YETBIPEXYTOJIbHUKH.

YpaBHeHUS U HEPABEHCTBA

OnpeneneHne  paBHOCWIBHBIX  ypaBHEHUH. IIpumeHeHue  CBOMCTB
YPaBHEHUH C OJHOU nepeMeHHoU. OnpeneneHne KOJM4ecTBa JIeUCTBUTEIBHBIX
KOpHEH KBaJIpaTHOTO ypaBHEHUs. Penienne 1poOHO-paliiOHAIbHBIX YPABHEHHUI,
CBOJSIIMXCA K JMHEHHBIM WM K KBaJpaTHbIM YpPaBHEHUSM, HCIOJb30BaHHUE
METO/la 3aMEHbl IepeMeHHOM. PellleHrne TEKCTOBBIX 3aJau airedpandyecKum
CocoOOM: TEpexXoJ OT CIOBECHOW (DOPMYJIUMPOBKM YCIOBUS 3aJadyd K
anreOpanyeckol  MOJAENM IyTeM COCTaBJICHUS ypPaBHEHUS; pEUICHHE
COCTaBJICHHOTO YpaBHEHMs; HMHTepIperauus pesyiabrata. ['paduyeckas
MHTEPIPETALNs YPABHEHUI C IBYMsI IEPEMEHHBIMU.

Pemenue cucrem ypaBHEHHUI, B KOTOPBIX OJJHO U3 YPABHEHUW HE SIBJISIETCS
nuHerHbIM. ['paduueckas uWHTEpHperanus peHIeHUs YpPaBHEHHUS C JBYMS
MEPEMEHHBIMU M CHCTEM YpaBHEHUW C JABYMs MepeMEeHHbIMU. PereHue
HEJIMHEHHBIX HEPABEHCTB M HUX CHUCTEM. PellleHHe HEepaBeHCTB, COJEpKAILUX
3HaK MoAyJsa. M3o0pakeHue pelIeHHs HEpaBEHCTBA C OJHOM MEPEMEHHON H
CUCTEMBI HEPAaBEHCTB Ha KOOPJAMHATHOM MPSMOM, 3alIUCh PELIEHUS C TOMOILBIO
cuMBoJIoB. HepaBeHCTBO ¢ JAByMs mepeMeHHbIMU. [ 'paduueckuii MeToj
pELIeHUs] CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHbBIMHU.

Hccnedosamenvckas paboma: paBHOCUIBHOCTD U CJICJICTBUE.

Hccneoosamenvckas paboma: rpapuueckas HHTEpIpeTalus YpaBHEHUH €
JIBYMSI IEPEMEHHBIMH.

Uccneoosamenvckaa paboma: TpapUUeCKHU METOJA PEIICHUS CUCTEM
HEPaBEHCTB C JBYMS IEPEMEHHBIMH.

IIpeoGpa3zoBanue nmoaoousi

[IpeobpazoBanue mnomobuss u mnoaoOHble ¢(urypel. CoOOTHOLIEHUS B
noJ00HBIX (UTypaXx.



Hccneoosamenvckas paboma: 9o Takoe dhpakran?

Jloka3aTe/ibCTBA HEPABEHCTB

OueHka 3HA4YEHUS BBIPAKEHUS C  MCIOJIB30BAHUEM  HEPABEHCTB.
[IpuMmeHeHnEe CBOMCTB HEPABEHCTB B XOJ€ pelieHus 3amad. OmnpenesieHue
PaBHOCHJIBHBIX HEPABEHCTB. Jl0Ka3aTENbCTBO HEPABEHCTB. PellieHne TEKCTOBBIX
3a/1a4 C MOMOULIBIO JINHENHBIX HEPABEHCTB C OJHON EPEMEHHOM.

HUccneoosamenvckasi paboma: JNHHEMHOE HEPABEHCTBO C  OJHOMU
MIEPEMEHHOU C TapaMETPOM.

I[IpsiMoyroJibHbIE TPEYTOJIbHUKHU

Teopema [Tudaropa u e€ npumeHeHre Py peuICHUU MTPAKTUYECKUX 3a/1a4.
Jloka3aTenbCTBO COOTHOLICHUM MEXKY IPONOPLUUOHAIBHBIMU OTPE3KaMHU B
IPSIMOYTOJILHOM TPEYTOJbHUKE (BBICOTA, MPOBEAEHHAS U3 BEPIIMHBI MPSIMOTO
yIila; METPUYECKUE COOTHOIIEHUs). [[puMeHeHrne COOTHOLIEHUI MPU PELICHUH
r€OMETPUYECKUX 3ajad. [pUroHOMETpUYecKue (YHKIIMU OCTPOro yria
MPSIMOYTOJIBHOTO  TPEYroibHUKa (CHHYC, KOCHUHYC, TAaHI€HC, KOTAHTEHC).
3HaueHus: TpuroHomerpuueckux Gynkuuid mays yriaoB 30°, 45°, 60°. Peuienue
3a/1a4 C UCTOJb30BAHUEM TPUTOHOMETPUUECKUX (PYHKIIUM.

Ilpaxmuxym: pelIeHUe MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4.

Mamemamuueckoe copesHoganue: pelieHNe 3a7a4 pa3HbIMU METOJAMH.

DOyHKUUHA

[Touck obnactu onpenenaeHUss 1 MHOKECTBA 3HAUeHU QyHKuuU. ['padux
bynkun K/X. @ynkius Buaa (ax + b)/(cx + d).

Yucia 1 BBIYMCJICHUSA: 1eJTUMOCTD

@opMyJIMpPOBKa ONPENEIICHUS JEIMMOCTH HAIIENIO, YUCET, CPABHUMBIX I10
JaHHOMY MOJyJII0. BpInmosiHeHue aeneHus ¢ octaTkoM. Jloka3arenbCTBO M
IIPUMEHEHHUE CBOMCTB CPABHEHUM 10 MOAYJI0. Haxox1eHne 0cTaTkoB CyMMBI U
MPOU3BEICHUS 110 TAHHOMY MOJYJIIO.

Hccnedosamenvckas paboma: NeIMMOCTb.

9 KIIACC

YpaBHeHUS U HEPABEHCTBA

bukBaapatHeie ypaBHEeHHS. MeToAbl PaBHOCWIBHBIX MPeoOpa3oBaHUM,
3aMeHbI IEPEMEHHOM, TpaduuecKoro MEeToa IPH PEIICHUN ypaBHEHUHN 3-i U 4-
U creneHel. Pemenne HepaBeHCTB, coAepKalux 3HaK Moayisi. HepaBeHCTBO ¢
IByMsl TiepeMeHHbIMU. [IpuMeHenne rpaduyeckoro MeToja PEIICHHs] CUCTEM
HEPaBEHCTB C JBYMs TIEpEeMEHHBIMH. PemeHue apoOHO-paMoOHaTbHBIX
ypaBHeHUI U HepaBeHCTB. [locTpoeHue rpadukoB ypaBHEHUN, B TOM YHUCIE C



UCIIONIb30BaHWEM  ITMGPOBBIX  pecypcoB.  [lpuBomuth  rpadudeckyro
MHTEPOPETALMIO PEMIEHUS YPABHEHHS C JBYMS MEPEMEHHBIMH W CHUCTEM
YpPaBHEHHI C JByMs IEpeMEHHbIMU. lccinenoBaHue CUCTEM HEIMHEHWHBIX
ypaBHEHHI ¢ mapameTpoM. PernieHue HepaBeHCTB ¢ JByMs IIEPEMEHHBIMUA U UX
CUCTEM.

Uccnedosamenvckue pabomwl: pelleHHE 3a7ad ¢ TapamMeTpamMu —
anre0pandeckKuM METOIOM; TpapIeCKuM METOIOM.

Penienue TpeyroJibHUKOB

TeopeMa CHHYCOB U TEOpEMa KOCHUHYCOB, UX NMPUMEHEHHE MPU PELICHUN
TPEYrOJbHUKOB WU MOpakThdeckux  3a7ad.  COOTHOLIGHHS  MEXIY
TpUTOHOMETpUUECKUMHU (QyHKIUsAMU. [Ipocrteiimme GopMmynbl TpUBEIACHUS,
BBIBOJIMMBIE M3 TE€OMETpUUYECKHX cooOpaxkeHuid. Haxoknenue paguyca
onvcaHHoM okpyxHocTh. Dopmyrna ['epona. @opmyna IUIOWIAAU BBITYKIOTO
YEeTBIPEXYTOJIbHUKA.

llpakmukym: pelieHne TeOMETPUYECKUX W MPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4 pa3HbIMU METOIAMMU.

AJire0OpanvecKue BbIPaKeHUs!

CreneHp ¢ pallMOHAJIbHBIM [TOKA3aTEIEM.

Onpenenenue KOpHA N-  CTENEHM M CTENEHH C PalydOHAJIbHBIM
IIOKA3aTeJEM.

[IpumeHeHue onepanuy U3BJICYEHUS] KOPHS N-i CTENEHU, UCTIONIb3Ys MPHU
HEOOXOJIUMOCTH  KaJIBbKYJSITOp.  BblunciieHne  3Ha4eHUsT  CTENEHU  C
palMoHaIbHbIM MTOKa3aTeneM. OLeHKa 3HaYeHU KOPHS N-i CTETEHU, 3HAYCHUE
CTETEHN C PAlMOHAIBHBIM IMOKAa3aTEIEeM LEIbIMA YHCIAMU U JECSITUYHBIMU
npoosimu. CpaBHEHHE W YHOPSAJOYUBAHUE PAIMOHAIBHBIX U HUPPAIMOHATBHBIX
YHCEJI, 3alMCAaHHBIX C IOMOUIBIO KOPHS N-I CTENEHU, CTENEHU C PALMOHAIBHBIM
nmokaszaTesieM. BBIMOTHEHHE TOXKIECTBEHHBIX MPeoOpa3oBaHU BBIPAXKEHUH,
coAepKalluX KOPeHb N-I CTENEHHU, CTETIEHb C PAIMOHAIIBHBIM MTOKA3aTEJIEM.

IToxoOue TpeyroiLHUKOB

TeopeMbl O TPOU3BEACHUM OTPE3KOB XOpPJ, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKyIIHUX, TeOpemMa O KBaJpaTe KacaTeabHOM, TeopeMbl UeBbl U
Menenasi. MccneqoBanue, B TOM YHCJIE€ C TMOMOIIBIO IH(PPOBBIX PECYPCOB,
n3ydaeMbIX KoHburyparuid. [IpuMeHeHrWe NaHHBIX TEOpEeM TMpU peEHICHUU
r€OMETPUYECKUX 3a7ay. J3HAKOMCTBO C TMOHSTUEM TOMOTETUH, C €ro
MIPUMEHECHUEM, B TOM YHUCJIE B IPAKTUYECKUX CUTYaALHSIX.



Hccneoosamenvckass paboma (C  UCHOJIB30BAHUEM  IPOrPAMMHBIX
CPENICTB): TOMOTETHUS U €€ CBOMCTBA.

DOyHKUNHA

[Tonsatue «byukmus». [IpuMeHeHne CBOMCTB (yHKIMI: HyIu (DYHKIIUH,
IPOMEXKYTKHA 3HAKOMOCTOSAHCTBA (YHKIIMH, IPOMEKYTKH BO3pacTaHUsl U
yObIBaHUSA (YHKIIMM, YEeTHbIE UM HeE4YeTHble (YHKIMMU, HauOoJblIee W
HauMEHbIIIee 3HaueHUs GYHKIMH MpHU petieHun 3aaa4. [loctpoenue rpapukon
GyHKIME ¢ ToMoIIbio peodpazoBanmii Buga: f(X) —f(x) + a; f(x) — f(x + a);
f(X) — kf(x), f(x) —=f(| x |), f{(xX) — | f(X) |.

Pacnio3naBanue creneHHbIX (YHKIUN U MOCTPOCHHUE 3CKHU30B IpaUKOB
CTENEHHBIX (YHKIUNA C HATypaJbHBIMU IIOKA3aTEISIMU Pa3HOM YETHOCTH.
Hcnonp3oBanrne CBONCTB TpadUKOB CTEMEHHBIX (PYHKIUN C HATypalbHBIMU
MOKa3aTeIsIMHU TIPU PerieHnn 3a1a4. [Toctpoenne rpadgukos GyHKImiA y= X , Y
=%, y=x|

Hccneoosamenvckas paboma: mnoBeeHue (QPyHKIUMUM U ee rpaduka B
3aBUCUMOCTH OT IapameTpa.

MeToa KOOpAUHAT

[TapannensHOCTh W TMEPHEHAMKYISAPHOCTh TPSAMBIX (Yepe3 yrioBOM
K03 HUIHEHT).

Haxoxnenue nepecedeHUrd OKPYKHOCTEM M TMPSIMBIX B KOOpPIMHATAX.
dopMyna pacCTOAHUS OT TOYKH 10 mpsMmoul. [Inomaas mapamienorpamma B
KOOpJMHATaX, MOHATHE 00 OpMEHTHUpPOBaHHOW miomanu. [IpumMenenue merona
KOOpAMHAT B  MPAKTUKO-OPHEHTUPOBAHHBIX TE€OMETPHUYECKHX  3ajJayax,
WCCIIEIOBAaHNE TMPWIOKEHHS METO/Ja KOOpJAWMHAT B  BBIYMCIUTEIHHON
MaTeMaTuKe U HHPOopMaTHKeE.

HUccnedosamenvckas paboma: pelleHUnE MNPaKTUKO-OPHUEHTUPOBAHHOM
reOMEeTPUUYECKOH 3a/1a4i METOA0OM KOOpHMHAT.

IIpaBuabHBbIE MHOTOYTOJLHUKH. OKPYKHOCTH U MHOTOYTOJIbHUKHU

[TonsiTHe TPaBUIBLHOTO MHOTOYTOJbHUKA. DOpPMYyNbl IS BBIYUCICHUS
AJIEMEHTOB TPABWIBLHBIX MHOTOYTOJLHUKOB (CTOPOHA, paJlyC BIUCAHHOW W
OMMCAHHOW OKpYy>KHOCcTel). BbiBoa (popmys IIMHBI OKPYKHOCTH M IUIOLIAAM
Kpyra. J[muHa myru OKpY>KHOCTH, paauaHHas Mepa yria. [lmomanb kpyra u
IIOLIA/Ib KPYTOBOT'O CEKTOpa. Brluucienrne nepuMeTpoB U MIIOMIAAEH CIOKHBIX
buryp, BKIFOUAIOIINX JIEMEHTHI KpyTa.

CamocmoamenvHoe omxkpvimue. Kak HAWTH NEPUMETP M  IUIOIIAIb
CIIO’KHOU PUTYpHI?



Ipaxmuxym: pemieHue 3aaa4 MOBBILICHHON CIIOKHOCTH.

YucJioBbIC MOCIEI0BATEILHOCTH U NIPOrPecCUm

Onpenenenne BUJIOB IIOCJIEIOBATEIBHOCTEMN: OrpaHUYCHHAs
[I0CJIEIOBATEIBHOCTb, MOHOTOHHO BO3pacTaromas (yObIBaromas)
nocienoBarenbHOCTh. [IpencraBieHre OCKOHEUHBIX IEPUOANUECKUX ApOoOel B
BU/JIE OOBIKHOBEHHBIX. 3HAKOMCTBO C HNOHATHEM CXOJUMOCTH
MOCIICIOBATEILHOCTH,  HAXOXJIEHHE CyMMBl  OECKOHEYHO  YOBIBaOIIEH
reoMeTpu4Yeckor mporpeccun. I[IpuMmeHenume Meroga  MaTeMaTH4eCKOU
WHIYKIUU.

HUccneoosamenvckas paboma: TOBEACHHE TMOCIEIOBATEILHOCTEH — OT
TUIIOTE3BI 10 10KA3aTeIbCTBA.

JIBHKEHMS TIIOCKOCTH

LenTtpanpHas  cummerpus.  LleHTpallbHO-CUMMETpPUYHBIE  (PUTYpHI.
IToBopoTr. OceBas cummerpusa. OUTypbl, CUMMETPUYHBIE OTHOCHUTEIBHO
HeKoTOpoM ocH. [lapannensHslii nepeHoc. [loHsTHE NBUKEHUS U €ro0 CBOWCTBA.
PaBenctBo (¢uryp. IlposiBneHuss cUMMETpUM B MPUPOJE, HKUBOIUCH,
CKyJbNOTYpeE, apxurekrype. Komnosuuuu ABuxkeHUd (IpocTediine mpUMepHI).
IIprMenenue B pelieHn reOMEeTpUYECKUX 3a1ay.

Hccneoosamenvckas  paboma  (c uUcnoivb3oeanuem  NpoOSPAMMHBIX
cpeocms): KOMITO3HUIIHS JBIDKCHUI.



IHHJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI

1) nampuomuuecko2o 6ocnumanusi:

- NpOSABJIEHUE HWHTEpeca K IMPOLUIOMY M HACTOAIIEMY POCCUUCKON
MaTE€MAaTHKU;

- LIEHHOCTHOE OTHOILIEHHUE K JIOCTH)KEHUSM POCCUHCKHUX MAaTEMaTUKOB U
POCCHUICKON MaTEMaTHYECKOM IIKOJIbI, K MCIOJb30BAHUIO 3TUX JOCTH)KEHUHN B
IpYTUX HayKax U MPUKJIAJHbIX chepax;

2) epas#coancko2o u 0yX08HO-HPABCMEEHHO20 80CNUMAHUSL:

TOTOBHOCTB K BBINOJHEHUIO 00S3aHHOCTEN IpakJlaHWHA U PEATTU3ALHU €r0
[paB; NPEACTAaBICHUE O MAaTeMATHYECKHMX OCHOBAaX (YHKIHOHUPOBAHUS
pPa3IMYHBIX  CTPYKTYp, SIBICHUH, MpoLenyp TIpaKJaHCKOro oOUIecTBa
(Hampumep, BBIOOPBI, OMPOCHI), TOTOBHOCTh K OOCYXIEHUIO ATHYECKUX
npo0JieM, CBS3aHHBIX C MPAKTUYECKUM INPUMEHEHUEM JOCTH)KEHUH HayKu;
OCO3HaHUE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHIUIOB B JEATEIBHOCTH
YYEHOTO0;

3) mpyo0oeozo eocnumanusi. YCTAaHOBKA HA aKTUBHOE YYacTHE B PEIICHHUU
MPaKTUYECKHUX 3a]]a4 MaTeMaTU4YE€CKON HaNpaBJI€HHOCTH; OCO3HAHUE BAKHOCTHU
MaTeMaTUYeCKOro 00pa3oBaHUsl HA MPOTSHKEHUU BCEM >KM3HU JUIsl YCIEIIHON
npo(eCCUOHATBHOW  JESATENIbHOCTH W Pa3BUTUE HEOOXOAMMBIX YMEHHI;
OCO3HaHHBIM BBIOOpP M MOCTPOCHUE MHAUBHUIYAIbHON TPaeKTOPUU 00pa30BaHUs
U JKU3HEHHBIX IUIAHOB C YYE€TOM JIMYHBIX HMHTEPECOB U OOIECTBEHHBIX
OTPeOHOCTEHH;

4) acmemuueckoeo eocnumanusi: CIOCOOHOCTb K SMOLMOHATIbHOMY

U ACTETUYECKOMY BOCIHPHUSITHIO MaTeMaTHUYECKUX OOBEKTOB, 3ajay, pEeLICHUH,
pacCyXJIeHUl; yMEHHUE BHJAECTh MaTEMaTHYECKME 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) yemnocmu Hnayunoco no3Hawus: OpPUEHTALUUs B JEATEIBHOCTH Ha
COBPEMEHHYI0  CHUCTEMY  HAay4yHBIX  MpEACTaBIEHUH 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS 4YEJIOBEKA, MPUPOAbI M OOLIECTBa; NMOHUMaHUE
MaTEMaTUYECKONM HayKh Kak c(epbl YeIOBEUECKOM NEeATEeIbHOCTH, 3TAlOB €€
Pa3BUTHS W 3HAYMMOCTH JJIS Pa3BUTUS LMBWIM3AIMU; OBJIAJCHHUE SI3bIKOM
MaTEMaTUKH U MaTeMaTUYeCKOW KYyJbTypOWd Kak CpPEICTBOM IO3HAHUS MUPA;
OBJIaJICHUE HaBbIKAMU UCCIIEIOBATENbCKON 1€ATEIbHOCTH;



6) ¢uzuueckoco eocnumanus, GOpMUPOBAHUS KYIbMYPbl 300P06bsi W
AMOITMOHAIBHOTO OJIaronoy4yusi: TOTOBHOCTh MPHUMEHSITH MaTEeMaTHUYCCKUE
3HaHUSA B HHTEpPECcax CBOETO 3JI0POBbS, BEJICHHS 30pPOBOr0 oOpa3a KU3HHU
(3mopoBoe muTaHue, COaTAaHCHUPOBAHHBIM PEXKUM 3aHATUH U OTIbIXA,
peryinspHas ¢hu3ndeckas akTHBHOCTD), CPOPMHUPOBAHHOCTH HaBbIKa peIeKCHUH,
IIpU3HAHUE CBOETO MpaBa Ha OIIMOKY M TAKOT'O XK€ MpaBa JAPYroro 4eIOBeKa;

7)  aKonoeuweckoco - 8ocnumauus:  OPUCHTAIMS HAa  TPUMCHCHHE
MaTeMaTUYeCKNX 3HAaHWUN JUIsl peImIeHUs 3a7ad B 00JIAaCTH COXPaHHOCTH
OKPYXKAIOMIeH CpeJbl; MJIAHUPOBAHHWE ITOCTYNKOB W OIGHKAa WX BO3MOJKHBIX
MOCJICJICTBUN JJISl OKPYXAlolleld Cpesibl; OCO3HAHUE TJIOOAJIBHOTO XapakTepa
AKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHHUS;

8) adanmayuu Kk uZMEHAIOWUMCS VCAOBUAM COUUATLHOU U NPUPOOHOU
cpeobl:

TOTOBHOCTh K JCHCTBUSM B YCIIOBHUSIX HEOIPEACIICHHOCTH, MOBBIIICHUIO
YPOBHSI CBOCH KOMITETEHTHOCTH Yepe3 MPAKTHYECKYIO JCSITEIBHOCTh, B TOM
JUCJIe YMEHHWE YUYUTBCS Y JAPYTHX JIOAeH, MNpuoOpeTratb B COBMECTHOM
NESTETPHOCTH HOBBIC 3HAHUWS, HABBIKM M KOMIICTCHIIMM W3 ONBITA IPYTHX;
HE00X0IUMOCTh (POPMUPOBATH HOBBIE 3HAHMUS, (HOPMYIUPOBATH UICH, TIOHSTHS,
runoTe3bl 00 00BEKTaX U SIBJICHUSAX, B TOM YHCIE paHee HE HU3BECTHBIX,
OCO3HaBaTh  Je(UIUTHI  COOCTBEHHBIX 3HAHMM W  KOMIIETEHTHOCTEH,
IJJAHUPOBATH CBOE PA3BUTHE; CIIOCOOHOCTHh OCO3HABATH CTPECCOBYIO CUTYAIIHIO,
BOCIIPHHUMATh CTPECCOBYIO CHUTYaIlMI0 KaK BBI3OB, TPEOYIOMNN KOHTPMED,
KOPPEKTUPOBAaTh MPUHUMAEMbIC PEIICHWS W JEHCTBHs, (POPMYyIHpOBaTH M
OIICHWBATh PUCKHU U TIOCIICACTBUSA, (DOPMHUPOBATH OIIBIT;

9) 6ocnumanus UHGOPMAYUOHHOU KYIbMYPbL.

NPOSIBJICHUE HHTEpeca K HCIHOJIb30BAaHUIO IU(GPOBBIX TEXHOJOTHUH IS
ONTHMH3AIMN TPOIECCOB TMOUCKA, aHaM3a, 0OpaOdOTKH, CO3JaHUs, Mepeaadu
MaTteMaTH4ecKod MHGOpPMAIMU U BU3yaJIM3alUi MaTeMAaTHYECKUX 00O0OIIEeHUIM
M pe3ysJbTaTOB aHajiM3a;, TOTOBHOCTh K HCIIOJIB30BAHUIO  ITHU(PPOBBIX
WHCTPYMCHTOB Il BBITIOJIHCHHUS YYCOHOW JEATEIbHOCTH TIPH HW3YYCHHH
MaTEMaTHUKH; CIOCOOHOCTh MPHUMEHATh NU(PPOBBIC WHCTPYMEHTHI B YCIOBHSX
peanu3anyyu Mep Mo MPEIyNPEkKICHUI0 BOSMOKHBIX HETaTUBHBIX MOCIEACTBUI
AKTUBHOTO ¥ CHUCTEMAaTHYECKOTO TPUMEHEHHsI ITU(QPOBBIX TEXHOJOTHHA B
y4EeOHBIX IEIISX.

METAINIPEAMETHBIE PE3YJIBTATDBI

1. Ilo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YUeOHbIE el CTBUSA



1) Ba3zosvie nocuueckue Oeticmeust.

BBISIBIIATHh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TMOHSATUN, OTHOUICHUH MEXAy NOHATHUAMU, (HOPMYIUPOBATh
onpeeaeHus MOHSTHH, yCTaHaBJIMBATh CYILIECTBEHHBIN MPU3HAK
Kjaccu(uKanuy, OCHOBaHUSA i OOOOIIEHUS U CpaBHEHUSA, KPUTEPUH
IPOBOJIUMOTO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYyIUpPOBaTH MW  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC,

BBISIBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3H W
IpOTUBOpEYHs B PaKTax, JAHHBIX, HAOIOICHUSIX U YTBEPKIACHUSX, Mpe/jlarath
KPUTEPHUH JIJIsl BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

JienaTh BBIBOJABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHUI 110 aHAJIOTHH;

pa3OupaTh T0Ka3aTeIbCTBA MATEMATHUCCKUX YTBEPKICHUN (TPSIMBIC B OT
MIPOTUBHOTO), TMPOBOAWTH CAMOCTOSATEIBHO JT0KA3aTEebCTBA MATEMaTHICCKUX
(dakTOB, BBICTpaWBaTh aprYMEHTAIINIO, IPUBOAUTE MPUMEPHI U KOHTPIPHUMEPHI,
MIPUMEHATh METOJI MaTEeMaTUYECKONH HHIYKIIMH, 0O0OCHOBBIBATH COOCTBEHHBIE
paccyKJIeHuUs;

BBIOMpATh Croco0 pemnieHus y4yeOHOW 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEIICHUs, BbHIOMpaTh HauboJee MOAXOASANIMMA €  y4eToM
CaMOCTOSITEIIHHO BBIICJICHHBIX KPUTEPHEB).

2) bazosvle uccinedosamenvcxue 0elucmaust:

HCITOJTB30BaTh BOMPOCHI KaK HCCIICNOBATECILCKHN WHCTPYMEHT ITO3HAHMSI,
(GopMynupoBaTh  BONPOCHI, (UKCUPYIOLIME MPOTHUBOpEUYUE, Mpodiemy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE M JIaHHOE, (JOPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MPOBOJIUTH TIO CaMOCTOSATEIHLHO COCTaBICHHOMY IUIaHYy SKCIEPHUMEHT,
UCCJICIOBAHNUE T10 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEKITY COOOM;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJIBI MO pe3yJibTaTam
IIPOBEICHHOTO  HAOJIOJICHUS, WCCIICIOBAHUS, OSKCIEPHUMEHTa, OIICHUBATH
JIOCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaTOB, BBIBOJIOB U 0000IIECHNUI;

MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEANOIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

3) Paboma c ungpopmayueti:



BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTH HWH(OpPMAIHU, JTaHHBIX,
HEO0OXOJAMMBIX IS PELICHMS 3a]auH;

BbIOMpATh, AHAJIM3UPOBATH, CUCTEMATU3UPOBATH M HHTEPIPETHPOBATH
uH(GOPMAITUIO PA3TUYHBIX BUIOB U OPM MPEICTABICHHUS,

BbIOMpaTh (QopMy TMpeAcTaBieHUs HWHGOpPMAIMM W WUIUTIOCTPUPOBATH
pemiaemMble  3a7adyd  CXE€MaMM, JuarpaMmamu, UWHOM rpadukol Hu  HX
KOMOMHAIIUSIMU;

OIICHWBATh HAJACKHOCTh WH(MOpPMAIIUU TIO KPUTEPHUSIM, MPEIITOKCHHBIM
Wi chopMyTHMpPOBAHHBIM CAMOCTOSITENIBHO.

2. KomMyHHKaTHBHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

BOCIIPUHUMATh H  (OpPMYyIHUpPOBaTH CYXKJIEHUS B COOTBETCTBUH C
YCIIOBUSIMH U TIEJISIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAXkaTh CBOIO TOUKY
3pEHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS IO XOAY PEIICHUS
3a/1a4yd, KOMMEHTHUPOBATh MOJyYECHHbBIN PE3YyJIbTAT;

B X0J1€ 00CYKI€HUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
mpoOJeMBbl, pelIaeMor 3aJadyd, BBICKA3bIBaTh HJEH, HAIEJICHHbIE HA IMOUCK
pEIICHMS, COMOCTABIISATh CBOU CYXKICHUS C CYXIACHUSAMHU IAPYTHX YIACTHHKOB
uanora, 0OHapy>KMBaTh Pa3IMuMe M CXOJICTBO MO3UIUH, B KOPPEKTHOU hopme
(bopMyIMpOBaTH PA3HOTIIACHS], CBOU BO3PAKEHUS;

NPENCTaBIATh  pe3yJdbTaThl  pEIICHUS  3aJa4d,  DKCIEPUMEHTAa,
MCCJIEIOBAHMSI, TPOEKTA, CAMOCTOSITENIbHO BBIOMpaTh (hOpMAaT BBICTYIUIEHUS C
Y4ETOM 3a/1a4y IPE3EHTAlMU U OCOOEHHOCTEN ayAUTOPUH;

MOHUMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM M
WHIUBUyIbHOW pPaOOTHI TMPH PEIICHWH YYEeOHBIX MAaTeMAaTHUYECKUX 3ajad,
NPUHUMATh II€JIb COBMECTHOW JIESITENIbHOCTH, IUIAHUPOBATh OPTraHHU3aIUIO
COBMECTHOM palOoThI, pacnpenesaTh BUIIbI padOT, 10roBapuUBaThCs, 00CYKIaTh
MPOIIECC U PE3YNIBTAT PA0O0THI, 0000IaTh MHEHUS HECKOJIBKHX JTIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax padboThl (00CYKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W WHBIC); BBINOJHATE CBOK YacTh pPabOTBI M
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMH YJICHAMH KOMAaHJBI, OICHHWBATH
KauecTBO pe3yJibTaTa M KadecTBO CBOEr0 BKJaJa B OOMIMIA pe3yabTaT IO
KpUTepusiM, ChOpPMYITUPOBAHHBIM YIaCTHUKAMU B3aUMOICUCTBUSI.

3. PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS

1) Camoopeanuzayus:



BBISIBIIATH MTPOOJIEMBI ISl PELIEHUS B )KU3HEHHBIX M YUEOHBIX CUTyalUsX,
OpPUEHTHPOBAThCA B  pa3IMYHBIX  NOAXOJAaX  MPUHATHS  PELICHH
(MHIUBHIYATILHOE, TPYIITIOBOEC);

CaMOCTOSTENIbHO COCTAaBJISThH IJIaH, aITOPUTM DEIICHUs 3aJayu (WU €ro
4acTh), BBIOMpATh CMOCOO pEIIEHHUS C YYE€TOM HMEIONIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI
pEIIeHUH C y4eTOM HOBOM MH(pOpMAIUH.

2) Camokormponn:

BJIAJETh CHOCO0AMM  CaMONPOBEPKH, CAaMOKOHTPOJIA Mpouecca |
pe3yJibTaTa pelieHusl MaTeMaTH4eCKON 3aJaul, CAMOMOTHUBALIMU U peIIeKCUH;

OPENBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IPH PELICHUU
3a/lauyd, BHOCUTb KOPPEKTUBBI B  JEATEIBHOCTH Ha OCHOBE HOBBIX
00CTOSTENBCTB, HAWIEHHBIX OUIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATa ACSATEIBHOCTU MOCTABICHHON ILIENIN
U YCIOBUAM, OOBSICHATH MPUYMHBI JOCTHKEHUS WM HEAOCTUKEHUS LI,
HaxOJIUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

3) ODMoyuoHanbHbIL UHMETIEKN.

BbIpaXkaTb AMOLIMU MPU U3YYEHUU MATEMaTUYECKUX OOBEKTOB U (PAKTOB,
JaBaTh SMOLMOHAJIBHYIO OLIEHKY PELICHUS 3a/1a4U.

HNPEAMETHBIE PE3YJIBTATBI

7 KJIIACC:

1) Ucnonb30oBaTh MOHATUS MHOKECTBA HATypaJbHBIX YMCEN, MHOXKECTBA
LEJIbIX 4YHCEJ, MHOXXECTBAa palMOHANbHBIX 4YHCEI MpH pEHIeHUH 3ajaad,
MIPOBEICHUM PACCYKJIEHUA W Aoka3zarenbCTB.IloHMMaTh U OOBACHATH CMBICI
NO3ULMOHHON 3alIMCH HAaTYpaJIbHOI'O YHCIA.

2) BpbimonHATh, couyeTas  YCTHbIE M NHCbMEHHBIE  NPUEMBI,
apudmernyeckue JEHCTBUS C palMOHAIbHBIMU YHCIIAMH, HCIOJIb30BaTh
CBOWCTBA YMCEN U IIpaBuia JECUCTBUN, IPUEMBI PALIMOHAIBHBIX BBIYUCICHUM.

3) BbINOHATH IEUCTBUS CO CTEMEHSIMHU C HATypaJbHBIMU TTOKA3aTEISIMHU.

4) HaxoauThb 3HAYE€HUS  YHUCJIOBBIX  BBIPAKEHHUH,  COJEPIKAIIUX
palMoOHaNIbHbIE YHCJIa U CTENEHU C HATypaJbHBIM TMOKa3aTejeM, MPUMEHSTh
pa3zHooOpa3Hble CrOocOObl U MPHEMbl BBIYUCIECHHUS, COCTaBJISATh U OLICHUBATH
YHUCJIOBBIE BBIPAKEHHSI IIPU PELIEHUM MPAKTUYECKUX 3a/1ad W 33Ja4 U3 JIPYTUX
y4eOHBIX MPEIMETOB.

5) OkpyrasaTe 4ymMciaa C 3aJaHHOM TOYHOCTBIO, a TaKXE€ IO CMBICIY
NPAaKTUYECKOM CHUTYallMW, BBINOJIHATh NPUKHUIKY U OLEHKY pe3yJbpTara



BBIYMCIICHUW, OLIEHKY 3HAYEHUN YHCIIOBBIX BBIPAKEHUM, B TOM YHUCJIE INPH
pELIEHNH NPAKTUYECKUX 3a]ay.

6) Pemath TekcTOBBIE 3a/1a4u apU(PMETUUECKUM CIIOCOOOM, HUCIIOIb30BATh
TaOJMIIBI, CXEMBbI, YePTEXKHU, JIPYrue CpPeJCTBa MPEJCTABICHUS JAHHBIX MPHU
pelIeHUH 3ajad.

7) Jloka3piBaTh U MPUMEHSTH MPHU PEIICHUH 33]a4 MPU3HAKU JEIUMOCTU
Ha 2, 4, 8, 5, 3,6,9, 10, 11, npu3Haku JeTUMOCTA CYMMBI U TPOU3BEIICHUS
LEJIbIX YHCEIL.

8) IIpuMeHsATh TPU3HAKK IETUMOCTH Ha 7 1 13.

9) PacknaspiBaTh Ha MHOXKHUTEIU HATYpaJIbHbIEC YHCIIA.

10) CBoOOIHO ONEpUPOBATH MOHATUSAMU: YETHOE YHUCIIO, HEYETHOE YUCIIO,
B3aMMHO IIPOCTHIE YHUCIIA.

11) Haxomute HauboibIuii OOIIMKI JEIUTEIb U HauMEHbIIee oOIee
KpaTHOE YMCEJ U UCIOJIb30BaTh UX MPH PELICHHUH 3a/1ay, IPUMEHSTh aJrOpUTM
EBxnmpa.

12) OnepupoBaTh MOHATUEM OCTaTKa MO MOJYJIIO, IPUMEHATH CBOWCTBA
CpPaBHEHHU MO MOAYJIIO.

13) HWcnonb3oBaTh anreOpanyecKkyr0 TEPMHUHOJIOTHIO U CUMBOJIHKY,
NPUMEHATH €€ B MPOIIECCEe OCBOCHUS yueOHOT0 MaTepuara.

14) Hcnonp3oBaTh MOHSITHE TOXAECTBA, BBINOJHATh TOXKICCTBEHHbIC
npeoOpa30BaHus BbIPAXKEHUH, I0Ka3bIBaTh TOXKAECCTBA.

15) Boinonusate aedcTBust (CIOKEHHE, BBIYMTAHHE, YMHOXEHUE) C
OJIHOWICHAaMH W C MHOTOWIECHAMH, MPUMEHATH (OPMYJBl COKpPALIEHHOrO
YMHOXXEHHS (KBaapaT M KyO CyMMBbI, KBajapaT M KyO pa3HOCTH, Pa3HOCTh
KBaJpaToB, CyMMa M pa3HOCTb KyOOB), B TOM 4YHCIIE€ s YNPOLIECHUS
BBIYMCIICHUM.

16) CocTaBnsaTe M pemiaTh JIMHEWHOE YPAaBHEHHE WJIM CUCTEMY JIMHEHHBIX
ypaBHEHUN MO YCIOBUIO 3aJauyd, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJlayd TOJy4YeHHbIH pe3yabTaT. CTpouTh TpaduKu JTHMHEHMHBIX
¢ynkuuid. Ctpouts rpaduk GpyHKuuu Yy = [X|.

17) OnuceiBaTh ¢ MOMONIBIO (PYHKIIMI W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHUE, LIEHA, KOJMWYECTBO, CTOMMOCTD,
MIPOU3BOAUTEIIBHOCTD, BpeMsi, 00beM pabOTHI.

18) HaxoauTs 3HaueHne (GyHKIIMH 110 3HAYEHUIO €€ apryMEeHTA.



19) Tlonumate rpaduueckuid cmocod TNPEACTABICHUS U aHajIu3a
uH(pOpMallMK, HU3BJICKaTh M HHTEPIPETHPOBATH HHPOpPMAIHMIO U3 TpaduKOB
peanbHBIX IPOLECCOB U 3aBUCUMOCTEM.

20) HUcnonp3oBaTh cBOMCTBA (QYHKIMI A aHaIU3a TpauKOB peasbHbIX
3aBUCUMOCTEH (HyJIM (PYHKIHMH, HTPOMEXKYTKH 3HAKOMOCTOSIHCTBA (DYHKIIMH,
IPOMEXYTKH BO3pacTaHus M yObIBaHUS (PYHKIMH, HAaMOOJIbIIEE U HAUMEHbIIEE
3HaYeHUS (PYHKIIHH).

21) Hcnonp3oBaTth rpaduku JUis  HCCIEAOBAHUS MPOILIECCOB U
3aBUCUMOCTEH, MpU PEIIEHUH 3a7ad M3 JPYrux Yy4YeOHbIX NPEAMETOB U
pEAIIbHOM KU3HMU.

22) JlenaTb MNPUKUAKY U OLEHKY JMHEMHBIX W YIJIOBBIX BEJIUYHH
IPEIMETOB B pEaJIbHOM JKU3HU, PA3MEPOB MPUPOIHBIX OOBEKTOB.

23) Bnagers mnoHATHEM «reoMeTpuueckoe wmecto Touek» (I'MT).
Onpenenarb OMCCEKTPUCY YIVIa U CEPEAUHHBIN MEPIEHIUKYISP K OTPE3KY Kak
I'MT. Ilons3oBatbcsa mouaTHEM ['MT mpm nokasaTenbCTBE T€OMETPHUYECKUX
YTBEPKIACHUW U IIPU PEUICHUN 3a/a4.

24) Bnanerb MNOHATHEM KacaTeIbHOM K OKPY>KHOCTH, IOJIb30BAThCS
TEOPEMON O MEPHEHAUKYIAPHOCTH KAacaTEIbHOM W paauyca, IMPOBEAEHHOTO K
TOYKE KaCaHHUs.

25) [oxa3piBaTh pPAaBEHCTBO OTPE3KOB KacaTeNIbHbIX K OKPY>KHOCTH,
MIPOBEICHHBIX U3 OJHOW TOYKHU, U MIPUMEHSATH 3TO B PEIICHUU T€OMETPUUYECKUX
3aaad4.

26) Jloka3piBaTh W  TNPUMEHATH  NOPOCTEUIINE  TEOMETPUYECKUE
HEPABEHCTBA, IOHUMATh UX NPAKTUYECKUN CMBICI.

8 KUIACC:

1) IloHumaTh ¥ UCHOJB30BAThH MPEACTABICHUS O PACHIMPEHUU YHCIOBBIX
MHOKECTB.

2) CBo0OogHO omepupoBaTh  MOHIATHUSMU:  KBaJpaTHBIM  KOPEHb,
apu(pMETUYECKUA KBAJPATHBIA KOPEHb, HPPALMOHAIBHOE YHUCIO, HaXOIUTh,
OLICHUBATh KBaJpPATHbIE KOPHU, UCIOJbB3YS MPU HEOOXOAUMOCTU KaJIbKYJIATOD,
BBINIOJIHATh MPE0Opa30BaHUsl BBIPAXKEHHM, COJAEPXKAIIMX KBaJApaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

3) Hcnonwp3oBaTh  HayajdbHbIE  MPEJICTABICHUS O  MHOMECTBE
NEUCTBUTEIBHBIX YWCENI JUISl CPAaBHEHUS, OKPYIJIEHWS M  BBIYHMCIICHUH,
M300pakaTh JEHCTBUTENIbHBIE YHCIA TOUKAMHU Ha KOOPAUHATHOW MPSAMOM.



4) Hcnonwp3oBaTh 3amyCH  OONBIIMX M MAaJbIX YHCEI C TMOMOIIBIO
JECTHUYHBIX Apooeii u creneHeit uncna 10, 3aMuchIBaTh U OKPYTIISTH YACIOBBIE
3HAYEHUS PEATIbHBIX BEJIMYUH C UCIIOJIB30BAHUEM PA3HBIX CUCTEM U3MEPECHUI.

5) CB0oOOgHO omepupoBaTh MOHATHEM OCTAaTKa MO MOJYJIO, MPUMEHSThH
CBOICTBA CPaBHEHUU IO MOJYJIIO, HAXOAUTh OCTATKH CYMMBI U IPOU3BEIACHUS
10 TAHHOMY MOJIYJIIO.

6) Haxoautp gomycTUMBIE 3HAYEHUS TEPEMEHHBIX B  JPOOHO-
PALMOHAJIBHBIX BBIPAKCHUSAX.

7) IlpuMeHATh OCHOBHOE CBOMCTBO paIlMOHAIBLHON APOOH.

8) BeimonHAT npuBeneHUE anredpandeckux JApobed Kk - o0meMy
3HaMEHATeJI0, CJI0KEHUE, YMHOKEHHUE, JIEIICHUE alnredpandeckux ApooOeH.

9) DBbIONHATP TOXAECTBEHHbIE MpeoOpa3oBaHUs  PaLMOHAIBHBIX
BBIPAKCHU M.

10) IIpumensaTh npeoOpa3oBaHUs BBIPAKEHHUM NIl PELICHHS PA3THYHBIX
3a/1a4 U3 MaTeMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIBHON MPAKTUKH.

11) IlpuMeHATh MOHATHE CTENEHW C IEJIbIM IOKa3aTeJeM, BBIMOJHSIThH
npeoOpa30BaHus BbIPAXKEHUH, COAEPKAIIMX CTENEHH C LIEJbIM MOKa3aTeJIeM.

12) HaxoauThb JOMyCTHUMBbIE 3HAUEHHUS TEPEMEHHBIX B BBIPAXKCHUSIX,
coJiepKalnx apupMeTuuecKrue KBaJipaTHbIe KOPHHU.

13) BreimonHATh 1peoOpa3oBaHUsS  UPPALUOHAIBHBIX  BBIPAXKECHUH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

14) PemaTh 1poOHO-palliOHANIbHBIE YPaBHEHUS.

15) Pemath nuHEHbIE ypaBHEHUS C MapaMeTpaMU, HECIOKHbBIE CUCTEMBI
JIMHEWHBIX YPABHEHUH C IMAPAMETPAMMU.

16) IIpoBoauTh MccaeAOBaHUS YPAaBHEHW W CHCTEM YPaBHEHHUI, B TOM
quclie ¢ MPUMEHEHUEM rpapUuecKuX NpeacTaBieHUN (yCTaHaBIMBaTh, UMEET
JY YpaBHEHME WJIM CHCTEMA YPAaBHEHMM PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

17) IlepexoauTh OT cioOBecHOM (OPMYJIUPOBKM 3aJaud K €€
anreOpanyeckol MOJENH C MOMOIIbIO COCTABJICHHS] YPaBHEHHUS UM CUCTEMBI
YPAaBHEHHI, WHTEPIPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3aJadd
ITOJIyYEHHBIA pe3yJIbTar.

18) IIpuMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB JIJISI CPABHEHHUS, OLICHKH,
pelIaTs JIMHEWHBIE HEPABEHCTBA C OJIHOW NMEPEMEHHOW U UX CUCTEMBI, JaBaTh
rpadUyecKy0 WIUTIOCTPAIIMI0 MHOXKECTBA PEUICHH HEPAaBEHCTBA, CHUCTEMBI
HEpaBeHCTB. Jl0Ka3bIBaTh HEPABEHCTBA.



19) IlonumaTe M HCMNONB30BaTh (PYHKIMOHANBHBIC TOHATUS U SI3BIK
(TepMUHBI, CUMBOJIMYECKHE 0003HAUCHUS), ONPEICIATh 3HaUeHnEe (QYHKIUH 110
3HAUYEHUIO apTyMEHTa, ONPEeesATh CBOMCTBA (DYHKIIMU MO ee rpaduKy.

20) Crpouts rpaduku GYHKIMUNA, OMUCHIBATH CBOMCTBA YHMCIOBOU
¢bynkuuu no ee rpaduky. PacnoznaBatb OCHOBHBIE BUIbI YETHIPEXYTOJIbHUKOB,
UX DJIEMEHTHI, MOJIb30BaThCS MX CBOMCTBAMM MPU PEUICHUU T'€OMETPUUYECKUX
3amay. Pa3nuuaTe mnpu3HaKM W CBOMCTBa mapajuieorpaMma, pomba u
NpsIMOYTOJIbHUKA, JOKa3blBaTh WX W YBEPEHHO MPHUMEHSTHh MPH PEIICHUU
reoMeTpuuecKkux 3anaad.Pacrno3HaBarh LEHTPabHO-CUMMETPUUYHbBIE (UTYPHI U
UCIOJIb30BaTh UX CBOMCTBA NP PELICHUH 3a]1a4.

21) Bunagere mNOHATUSMU TOJO0US TPEYTrOJBHUKOB, KodhduimeHTa
noo0usl, COOTBETCTBEHHBIX 3JEMEHTOB MOJOOHBIX TPEYrojabHUKOB. MMeTh
Ipe/icTaBlieHHe O TMpeoOpa3oBaHUM TMOAOOMS W O TOAOOHBIX QUrypax.
[lonb30oBaTbcad  MpU3HAKaMH MOJOOUS  TPEYrOJbHUKOB TIPH  PELIECHUU
reoMeTpuueckux  3agad.  Jloka3piBaTb U NPUMEHSITh  OTHOIICHUS
MPOMOPIMOHATILHOCTA B TMPSMOYTOJBHBIX TpEyroyiibHUKax. Jlokas3plBaTh U
npuMeHsATh Teopemy Paneca. [I[puMeHaTh Mogo0Me B MPAKTUYECKUX 3a/1ayax.

22) BblBoAMTH M MCHOJB30BaTh MpocTeiliye Gopmysbl s IJIOLIAAN
TPEYroJibHUKa, MapajuieriorpaMma, pomba W Tpamenuu. BwraucisaTh
(pa3nuuHbIMH  crioco0aMM) — IUIOIIAAL  TPEYrojibHUKAa W IUIOHIAJU
MHOTOYTOJBHBIX (uryp (mosib3ysich, rJae HEO0OXOAUMO, KaJbKYJISTOPOM).
[IprmensaTe MeTOn IUIOIIAAeld JUIsl pELIeHWs 3aaad. 3HaThb OTHOILICHHE
iomnaned moJoOHbIX (PUTYyp M MPUMEHSTH MpPU pelieHUH 3aaad. [IpuMeHsTh
MOJIyYeHHbIE YMEHUS B MPAKTUUECKHUX 3a/layax.

23) IlpumensTh TOJNyYCHHBbIC 3HAHUS Ha TMPAKTHKE — CTPOUTH
MaTeMaTUYeCKue MOJAENTH s 3aJady peanbHOM JKM3HU U TMPOBOJIUTH
COOTBETCTBYIOIIME BBHIYMCICHUS C MPUMEHEHHEM IMOJ00MS M TPUTOHOMETPUU
(TmoJ1b3ysiCh, TA€ HEOOXOIUMO, KAIbKYJIATOPOM).

9 KUIIACC

1) CBoOoaHO omepupoBaTh MOHATUSAMU: KOPEHb N-U CTENEHH, CTENEHb C
palMOHAIBHBIM TOKa3aTelieM, HaxOJUTh KOpPEHb N-il CTENeHH, CTENeHb C
paloHaIbHBIM TIOKa3aTeNeM, MCIOJB3Ysl NMPU HEOOXOIUMOCTH KaJbKyJSATOD,
NPUMEHSTh CBOWCTBA KOPHS N- CTENEHH, CTENEeHW C paloOHaJIbHBIM
ITOKa3aTeJIeM.

2) Hcnonb3oBaThb NOHATHE MHOXXECTBA JIEUCTBUTENBHBIX YHCEN TNpHU
pEelIeHnH 3aa4, MPOBEJICHUH PACCYKJICHUN U JOKa3aTeIbCTB.



3) CpaBHMBaTh W YNOPSAOYMBATH JEHCTBUTEIBHBIE YHUCIA, OKPYTJIATH
JNEUCTBUTEIbHBIE YHCIIA, BBIIOJHATh NPHUKUAKY PE3YJIbTaTa BBIYUCICHUH,
OILICHKY YMCJIOBBIX BBIPAYKEHUU.

4) CB0OOIHO OMEpUPOBATH MOHATHUEM KBAJIpaTHOTO TPEXUJ€HA, HAXOAUTh
KOPHH KBaJ[paTHOTO TPEXUJICHA.

5) PacknaneiBaTh KBaJpaTHBIN TPEXUJieH HA JUHEHHBIC MHOKUTEIIH.

6) PemaTe HECIOXKHbIE KBaJIpaTHbIE YPABHEHUS C TAPAMETPOM.

7) Pemiath HECHOKHbBIE CUCTEMbI HEJIMHEHHBIX YPAaBHEHUH C TapaMeTpPOM.

8) Pemarh ypaBHEHHUs, HEPABEHCTBA M HMX CHUCTEMbI, B TOM YHCIIE C
OTPaHUYECHUSIMU, HAIIPUMED B LIEJIBIX YHCIIAX.

9) IlpoBonuTh HCCIEAOBAHUS YPAaBHEHUM M CUCTEM YpaBHEHHM, B TOM
YHUCJie ¢ NMPUMEHEHHEeM rpaduyecKux Npe/cTaBlieHul (yCTaHaBIMBATh, UMEET
JIM ypaBHEHHUE WIM CUCTEMA YPaBHEHHWM PELICHHUS, €CIU UMEET, TO CKOJIBbKO, U
npouee).

10) Pemiath TeKCTOBBIE 3a1a4u AIr€OPaAaMYeCKUM CIIOCOOOM.

11) Hcnonws3oBarh YypaBHEHHMs, HEPAaBEHCTBA M UX CHUCTEMBI IS
COCTABJICHHUSI MAaTEMAaTUYECKOM MOJIENIA PEANBHOM CUTYAllMU WIHM NPUKIATHOU
3a/1a4y, UHTEPIIPETUPOBATH IMOJIYyYEHHBIE PE3YJIbTaThl B 3aJJaHHOM KOHTEKCTE.

12) CB06OHO OMIEpUPOBATH MOHATUSIMH: 3aBUCUMOCTD, (PYHKITUS, TpaduK
byHKIIMK, TpsAMas MOPOTOPIUOHANIBHOCTh, JIMHEWHas QyHKIuUsA, oOpaTHas
MPONOPLIMOHANIBHOCTD, MapadoJia, runepOoia, KyCOuHo-3adanHas PyHKIHsL.

13) HccnenoBath PyHKIMIO 1O €€ TpaduKy, YCTaHABIMBATh CBOWCTBA
(GyHKUMKA: 00NacTh ONpEAENeHHsl, MHOXKECTBO 3HAUYE€HHM, HyJIM (YHKIHH,
MIPOMEKYTKH 3HAKOMOCTOSIHCTBA, MPOMEXKYTKH BO3pacTaHusd W YObIBaHUA,
YETHOCTh U HEYETHOCTh, HAUOOJIbIIIee U HAUMEHbBIIIEE 3HAYEHUS], ACUMITTOTHI.

14) Pacno3naBaTh KBaJpaTUYHYI (QYHKIMIO 1O (Qopmylie, MPUBOIUTH
MpUMEPHI KBAAPATUYHBIX (GYHKIIMHA U3 peaTbHOM KU3HU, PU3UKH, TEOMETPHH.

15) Omnpenensate noJIokKeHUE Tpaduka KBagpaTUYHOW (PYHKIUU B
3aBUCUMOCTH OT €€ KO3 (OULIMEHTOB.

16) Ctpouth rpaduk KBaApaTUUYHOW (YHKIMU, OMHUCHIBATH CBOMCTBA
KBaJIpaTUYHOU (PYHKIMU 10 ee rpaduky.

17) Ucnonib30BaTh CBOMCTBA KBaAPATUIHONW (DYHKITUU /IS PEIICHUS 3a1a4.

18) Ha mpumepe kBagpaTudHON QYHKIIMH CTPOUTH Tpaduk GyHKINH Y =
af(kx + b) + ¢ ¢ momorpio npeodbpaszoBanwmii rpaduka ¢pyuknun y=Ff(X).

19) UnmrocTpupoBaTh ¢ MOMOIIBIO TpaduKa peasbHyI0 3aBUCUMOCTh WU
IPOLIECC M0 X XapaKTePUCTUKAM.



20) CBoOomHO  omepupoBaTh  MOHATUSIMHU:  IOCIEAOBATEIBLHOCTD,
apudmeTnyecKas u TeOMETpUIECKasi IPOTPECCHH.

21) 3agaBath NOCIEAOBATEIILHOCTH PAa3HBIMU CIIOCOOAMU: OMUCATEIbHBIM,
TaOJIMYHBIM, C IOMOIIbIO (POPMYJIBI N-TO WiEHA, PEKYPPEHTHBIM.

22) BBINOMHATH BBIYUCICHHUS C HMCIHOJb30BaHUEM (GOpMys N-TO UJieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTpeccuii, CyMMbI MEPBLIX N YJICHOB.

23) U3o6paxkaTh 4iIE€HBI MOCIE0BATEIFHOCTA TOYKAMHU Ha KOOPAWHATHOU
IJIOCKOCTH.

24) Pewatp 3a1auu, CBA3aHHBIE C YHCIOBBIMHM MOCIEAOBATEIBHOCTSIMH, B
TOM YHUCJIE 3aJla4dl U3 peajbHON KHU3HU (C HCIOJIb30BAHUEM KaJbKYyJATOPA,
IU(POBBIX TEXHOJIOTU).

25) Pacno3HaBaTh U NPUBOAMTH NPUMEPbl KOHEUHBIX M OECKOHEUHBIX
[IOCJIEIOBATENBHOCTEN, OrPAaHUYEHHBIX IOCJIEOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaromux (yObIBAIOIINX ) MOCIEI0BATEILHOCTEH.

26) Nmeth mpenctraBieHuE O CXOJAMMOCTH IOCIEI0BATEIbHOCTH, YMETh
HaxXO0JIUTh CyMMY O€CKOHEUYHO YOBIBAIOIIEH T€OMETPUUYECKON MPOrPECCUHU.

27) IlpumMeHsATh METO/I MATEMAaTHYECKOW MHIYKIIUU ITPU PELICHUU 3a/1a4.

28) Jloka3bIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCHHYCOB, IPUMEHSATH UX
JUISL  HaxOXJEHUs  Ppa3IMYHBIX JJIEMEHTOB  TPEYroJbHUKAa  («peleHue
TPEYrOJIbHUKOBY»), TIpU PELIEHUH TEOMETPUYECKUX 3anad. lIpumeHsaTs
MOJIyYeHHbIEC 3HAHUS IIPU PEIIEHUH MPAKTUUYECKUX 3aa4.

29) IlpuMeHsTh TPUTOHOMETPHUIO B 3ajayaX Ha HaXOXKACHUE TUIOIIAJIH,
BBIBOJWTh M BIIAJIETh TPUTOHOMETPUYECKUMH (QOpMyJiaMH I TUIOLIAAH
TPEeYroJibHHUKA, MapajiejorpamMmma, pomoa, Tparneuuu, BbIBOAUTh U MPUMEHSThH
dopmyny ['epona u popmyy i MIOLIAAN BBITYKIIOTO YETHIPEXYTOJIbHHUKA.

30) lmers mpencTaBieHue O TOMOTETHH, NMPUMEHSATh B MPAKTHUYECKUX
CUTYaLUSX.

31) Ucnonb3oBath Teopembl UeBbl 1 MeHenast mpu pelieHuu 3a1ad.

32) Vcnonb30BaTh TEOPEMBI O BIMCAHHBIX YIJIaX, YIJIaX MEXIY XOpJaMu
(cexymmmu) ¥ yrie MexAy KacaTelbHOM M XOpAOHW TMpU pEeHICHUH
reoOMeTpUYECKUX 3a7ad. Jloka3plBaTh U MPUMEHSTh TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB XOPJ, O MPOU3BEACHUH OTPE3KOB CEKYILUX, O KBaJApaTe KacaTeJIbHOM.

33) Bumagers mnoOHATHEM KOOpJAWHAT Ha TUIOCKOCTH, paboTath C
YpaBHEHUWEM MpsAMOM HAa IUIOCKOCTH. Branerp MNOHATHSAMU — YIJIOBOTO
K03 umeHTa 1 CBOOOJHOTO 4JIeHA, TOHUMATh UX T€OMETPUUECKHUI CMBICT U
CBA3b YTJOBOTrO KO3(h@UIMEHTa C BO3pacTaHMEM M YOBIBAHUEM JIMHEHHOM



GyHKIIMH. YMeTh pemarb METOJOM KOOPAMHAT 3a/ayd, CBSI3aHHBIE C
[1apaJuIeIbHOCTBIO U MEPIEHINKYISIPHOCTBIO MPSAMBIX, IEPECEUEHUEM ITPSAMBIX,
HaX0XJICHUEM TOUEK NEPECCUECHUS.

34) BoIBOAUTH U BIAJETh YPABHEHUEM OKPYXHOCTH. Mcronb30BaTh METO
KOOPAWHAT JJIsl HaXOXKJICHHUS MEPECCUCHU OKPYKHOCTEN U NpsMbIX. Bianers
dbopMynamMu pacCTOSIHUS OT TOYKH JI0 MPSIMOM, IUIOMIAAM HapajijiesiorpaMma B
KOOpJMHATaX, UMETh MOHATHE 00 OpHMEHTHpPOBaHHOW momaau. [loap30BaThCs
METOJOM KOOpPAMHAT Ha IUIOCKOCTH, IPUMEHSATh €ro TMpU PEIICHHUH
F€OMETPUYECKNX M MNPAKTUYECKUX 3a1ad. [IpuMeHsTp MeTon KOOpAMHAT B
[IPAaKTUKO-OPUEHTUPOBAHHBIX NT€OMETPUUYECKUX 3a7a4ax.

35) Bnagetes mnoOHSTHEM BEKTOpa. YMETb CKJIaJblBaTb M BBIUUTATH
BEKTOpPbI, YMHOXKaTb Ha YHUCJIO, BIAJETh NpaBUJIAMH TPEYTrOJIbHUKA W
napajuiesiorpamMma. Biagers IIpakTUYECKUMM MHTEPIPETALUAMUA BEKTOPOB.
VYBEpPEHHO MOJIB30BAThCSI KOOpPAMHATAMH BEKTOpa. Bianers crnoxkeHnem u
BBIYMTAHUEM BEKTOPOB, YMHOKECHHEM BEKTOpPA Ha YHUCIO B KOOPAMHATAX.
Nmets mpeacTaBieHre o O6asuce (Ha MIOCKOCTH). PackianpiBaTh BEKTOPHI O
O0asucy. PacknaaplBaTh BEKTOpPHl CHJI € IOMOIIBIO MPOCUUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOIICHUH. [IpuMeHsATh nOaydeHHbIE 3HAHUSA B
OpOCTEHIINX PU3NUECKUX 3aauax.

36) Brnageth nmoHsTHEM CKaJIsPHOTO MPOMU3BEACHHSI BEKTOPOB, OHUMATh
€ro reOMETPUYECKUN CMBICI M YBEPEHHO IOJb30BaThCS €T0 BBIPAKEHUEM B
JNEKApTOBBIX  KOOpJMHATaXx.  3HaTb  JUCTPUOYTUBHOCTH  CKAJIAPHOTO
MPOU3BEACHUS W €ro CBA3b C MpoeuupoBaHueM. [IpuMeHATH CKaIspHOE
MIPOU3BEACHUE BEKTOPOB JUISI HAxXOXKACHUS JUIMH W ymioB. Pemarts
F€OMETPUYECKHE  3aa4d € [OMOIUBIO  CKaJApHOIO  NPOU3BEIECHHS.
Hcnonp30BaTh CKaJIspHOE TPOU3BEIACHHE BEKTOPOB B alreOpandeckux u
du3HUecKnx 3amauax.

37) BnageTb TOHATUSMH MPAaBUIBHOTO MHOTOYTOJbHUKA, JJIHMHBI
OKPY’KHOCTH, JUIMHBI OYyTH OKPYKHOCTH W PAJIMaHHON MEPHI yIJa, BBIYUCIATH
IJIOAaaAL Kpyra W ero yacrer. [loHnmars cmbicn uucna 7w [IpumeHsTh
NOJIyYEHHBIE YMEHUS MPU PEMICHUHU MPAKTUYECKUX 3a/1a4. 3HATh UCTOPUUECKUE
CBEICHMSI 00 U3MEPEHUU JJTUHBI OKPYKHOCTH U ILIOIIAAN KpyTa.

38) meTh mipeAcTaBiIeHHE O TPEOOPa30BAHUHU TJIOCKOCTH, O JBUKCHUSX.
HaxomuTh ocu, LEHTpHl CUMMETpUM (QUTYp, LEHTPHI MOBOPOTA, HAXOIUTH
KOMITO3UIIMH TPOCTeHIINX mpeodpazoBanuil. [IpuMeHsATh NBMXKEHUS MIIOCKOCTU
IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



39) IlpumeHsATP TOJYYEHHBIE 3HAHMS HAa TMPAKTHKE — CTPOUTh
MaTeMaTUYECKUE MOJEIM I 337a4  pPEalbHOM JKWU3HU W TPOBOJUTH
COOTBETCTBYIOIIIHE BBIYKCIICHHUS C IIPUMEHEHUEM noxoous "
TPUTOHOMETPHUUYECKHUX byHKIMI (monb3ysch, rae HE00X0AUMO,
KaJIbKYJIATOPOM).



9 KJIACC

N
DJIEeKTPOHHbIE
HaumenoBanue pa3jiesioB KouunyecTBo OcHOBHBIE BUbI (undposbie)
n OcHoOBHOe coiep:KaHue
/| MTem mporpamMMel 4acoB AeATeJIbHOCTH o0pa3oBaTe/bHbIe
pecypcsbl
n
. CamocrosiTenbHOe
Pemenne ypaBHeHMi C
OTKpBITHE: pEeLICHNE
apaMeTpoM alnredpandecKum .
. YpaBHEHHUH C TapaMeTpoOM.
metoaom. ['paduuecknit
. [TpakTUKyMBI TIO PELICHUIO
METO/I peLICHHs YPaBHEHHI ¢
3aJa4: OT MPOCTOTO K
napamerpoM ['padudeckas
CJI0)KHOMY — JIpOOHO-
MHTEpIpETALHs PEeIICHUs
palrioHaIbHbIE YPaBHEHUS U
YpaBHEHUS C JBYMS
VYpaBHeHUs U HEpaBEHCTBA HEPABEHCTBA C APAMETPOM.
1 11 IIEPEMEHHBIMHU U CUCTEM
C mapaMeTpoM . HccnenoBarensckue paboThI:
YpaBHEHUH C IBYMS
pelieHue 3aja4 ¢
MEPEMEHHBIMH.
napaMeTpamu —
HccenenoBanue cucrem
. . anredpanvyeckuM METOI0M;
HEJIMHEHHBIX YpaBHEHUH C
rpaduuecKuM MeToJIoM (B
napameTpoM. Pemenue
TOM YHCIIE C
HEPABEHCTB C ABYMs
HCII0JIb30BaHNEM
IIEPEMEHHBIMH U UX CUCTEM
«MaTeMaTHYECKUX MaKETOBY)
dopMyIbl TPUBEACHUSI. [TpakTUKyMBI IO PELLIEHUIO
Pemenne nmpakTuyeckux 3a1a4. Matemarnueckoe
2 | Pemenue TpeyroabHUKOB 6

3a7ga4 C MCII0JIb-30BAHUEM
TCOPCMbI KOCMHYCOB U

COPCBHOBAHUC — PCHICHUC
FeOMeTpI/I‘-ICCKI/IX/ IMPAKTHUKO-




TeopeMbl cuHycoB. Dopmyna
I'epona. ®opmyna momaamn
BBIIMYKJIOTO
YeThIPEXYTOJIbHUKA.
CoOTHOIICHUS MEXKIY
TPUTOHOMETPHUYECKUMHU
¢yukuusamu. [Ipocreiinme
(dopMyJibl IPUBEACHUS U3
reo-MeTPUYECKUX
cooOpaxxeHuit. Pemenue
3a]1a4 C UCIOJIb30BaHUEM
TEOpeM KOCHHYCOB H
CHUHYCOB, HAXOXKJICHUE
paanyca ONMCaHHOU
OKPY’KHOCTH

OpPUCHTHUPOBAHHBIX 3a/1a4
pa3HbBIMU METOJaMU

Anrebpanyeckue
BBIPpaXKCHUA

CreneHs ¢ pallmOHAIBHBIM
nokasarenem. OnpenencHue
KOPHsI N-11 CTENEHU U CTENIEHU
C pallMOHAJIBHBIM
nokasaresneM. [Ipumenenne
orepay U3BJIEUEHUS KOPHS
N-U CTENEHU, UCIOJIb3Y NPU
HEOOXOINUMOCTH
KaJIbKyJATOp. Boruncnenue
3HAYEHUS CTENIEHHU C Paluo-
HaJIbHBIM TI0Ka3aTeIIEM.
Onenka 3HaYeHU KOpHS N-i

[IpakTHKyM MO pELICHHUIO
3aJa4: OT MPOCTOrO K
CI0’)KHOMY. MaTeMaTtndeckoe
COpEBHOBaHHE




CTENEHU, 3HAUECHUE CTEIIEHU C
paloHaIbHBIM IIOKa-3aTeNIEM
LEJIBIMU YUCTIaMH U
JNECTUUHBIMH IPOOSMHU.
CpaBHeHME U
YIOPSA0OYUBAHUE PaAIHO-
HATBHBIX U UPPAITUOHATIBHBIX
quCeJl, 3alIMCaHHbIX C
IIOMOILBIO KOPHS N-U
CTEIEHU, CTEIIEHU C
paloHaIbHBIM IIOKA3aTEIIEM.
BrimonHeHne To/1eCTBEHHBIX
npeoOpa3o-BaHUM
BBIPAXEHHI, COIepIKaIINX
KOpEHb N-i cTeneHu, cTeneHb
C pallMOHAJIbHBIM
MoKa3areyneM

OTpe3ku B OKPYKHOCTH

Teopemsl 0 IPOU3BENECHUN
OTPE3KOB XOpJ, TEOPEMBI O
IIPOU3BEJICHNN OTPE3KOB
CEeKylIUX, Teopema o
KBaJipaTe KacaTeIbHOM,
Teopemsl UeBsl 1 MeHenast.
HccnenoBanue, B TOM YUCIIE C
MOMOIIBIO ITU(PPOBBIX
pecypcoB, U3y4aeMbIX
KOH(UTy-panui.

CamocTosATeNnbHOE OTKPBITHE
(B TOM umcIHe C
UCTIOIb30BaHUEM
«MaTeMaTHIECKUX
nakeroB»): Teopemsl UeBbl 1
Memnenas. [IpakTukym o
pemenuio 3a1a4. [lpaktukym
10 TOCTPOEHHIO
JTUHAMAYECKUX MOJETeH ¢
MOMOIIBIO TPOTPAMMHBIX




IIpuMeHeHne TaHHBIX TEOpEM
IIPU PELICHUH
F€OMETPUYECKUX 3a/1a4.
3HAKOMCTBO C ITIOHATUEM
TOMOTETHUH, C €TO
IIPUMEHEHUEM, B TOM YHCIIE B
IIPAKTUYECKUX CUTYyaLUAX

cpencts. MccnenoBarenbckas
paboTa ¢ MOMOIIBI0
MPOrPaMMHBIX CPEJICTB:
TOMOTETHUS U €€ CBOWCTBA

DyHKIMHU

[TonsATHE «PYHKIUAN.
[IpumeneHne CBOMCTB
byHKIMi: Hynu QyHKINH,
POMEKYTKU
3HAKOTIOCTOSIHCTBA (DYHKITHH,
POMEKYTKH BO3PACTAHUS U
yObIBaHUS QYHKINH, YETHBIE
U HEYeTHbIe (DYHKIIHH,
HauOoJIbIlIee M HAaUMEHbIIIee
3Ha4YeHus1 GYHKLIUU IPU
pewennu 3aau. [loctpoenue
rpaduKoB QpyHKIHIL ¢
MOMOIIbIO TPe0Opa3oBaHuit
Buma: f(xX) —»f(x) + a; f(x) —
f(x + a); f(x) — kf(x), f(x)

= (I x1), F6) — [T(x) |.
Pacrnio3HaBaHue cTENEeHHBIX
(GYyHKUIUH ¥ TOCTPOEHHE
ACKU30B IpahuKoB
CTETIEHHBIX (DYHKIIHIA C

HccnenoBarenbckas pabora
(B TOM umCIE C
UCTIOJIb30BaHUEM
«MaTeMaTHIECKUAX
nakeToBy): [loBenenue
¢byHkuuu u ee rpaduka B
3aBUCHMOCTH OT ITapameTpa.
[TpakTHKYMBI 110 PELICHUIO
3ajjau: OCTPOECHUE
rpauKoB GyHKIHi Y= VX , ¥
=3/x,y=| X |; ¢ moMombio
npeoOpa3oBaHuil U MpoOBEpKa
C HMCITOJTb30BaHHEM
NPOTrPaMMHBIX CPEICTB




HaTypaJbHBIMU MTOKA3aTeIISIMU
pPa3HOM YETHOCTH.
Hcnonb3oBanune CBONCTB
rpauKoOB CTENEHHBIX
GbyHKIMI ¢ HaTypalIbHBIMU
MOKa3aTesIMU MPU PELICHUH
3agad. [locrpoenue rpadpukoB
dyrkimit y = Vx, y = VX, y = |
X|

Bexkropsl. Metoz
KOOpAHMHAT

[TapamienpHOCTD U
NEePIEeHIUKYIAPHOCTD
HpsIMBIX (Yepe3 yriaoBoi
koa¢¢punment). Haxoxnenue
IIEPECEUECHNI OKPYKHOCTEN U
IPSIMBIX B KOOPAWHATAX.
dopmyra pacCTOSAHUS OT
TOYKHM 210 npsamoi. [lnomans
napajuiesiorpaMma B
KOOpJIMHATax, MOHATHE 00
OPUEHTUPOBAHHOM TUIOIIA/IH.
[Ipumenenne Merona
KOOpJMHAT B MIPaKTUKO-
OpPUEHTUPOBAHHBIX
TFEOMETPUUECKUX 3a7auax,
UCCIJIEJOBAHKE MTPHIIOKEHHUS
METOJIa KOOP/IMHAT B
BBIUMCIIUTEIBLHON MaTeMaTHKe

CamocrosiTenbHoe
OTKPBITHE: KaK PELIUTh
reOMEeTPUYECKYIO 3aj]auy C
MOMOIIBIO anmapara
anreops1?
HccnenoBatenbckas paboTta
(B TOM umcIHE C
HCII0JIb30BaHNEM
«MaTeMaTH4YECKUX
MIAKETOB»): PELICHUE
MIPaKTUKO-OPUEHTUPOBAHHON
r€OMETPU HECKOM 3aa4u
METOJIOM KOOpJIMHAT.
MaremMarnueckoe
COpPEBHOBAHHE — PELICHUE
reOMETPUUYECKUX 3a4a4
pa3HbIMM METO/IaMU




u uH(popMaTHKe

IIpaBunpHbBIE
MHOT'OYTOJIbHUKH.
OKpyXHOCTb U

[IpaBubHBIE
MHOTOYTOJIbHUKH,
BBIYUCIICHHE UX JIEMEHTOB
Bbruucnenue nepuMeTpoB U
TUIOIIACH CIIOKHBIX (UTYD,

CamocrosTenbHoe
OTKPBITHE: KaK HAWTH
MEpUMETP U IUIOMIAIb
CJIOKHOU (pUryphI?
IIpakTHKyM 1O PELICHUIO

MHOTOYTOJTbHUKHU .
BKJIFOUYAIOIIUX 3JI€MEHTHI 3a]1a4 MMOBBIILICHHOM
Kpyra CIIOHOCTH
Ornpenenenne BUAOB
. HccnenoBarennckas paboTa:
MOCJIEI0BATEIbHOCTEH:
MOBE/ICHUE
OrpaHHYEHHAas .
MOCIIEA0BATEIBHOCTEHN — OT
MOCIIe0BATEIHHOCTh, MOHO-
THIOTE3HI JI0 JI0Ka-
TOHHO BO3pacTarouias
3arenbcTBa. JucKyccus Ha
(yObIBaro1as) mociueno-
OCHOBE pelLICHMS 3a/au:
BaTeNbHOCTh. [IpencraBienue
saBisiercs iu MMU
OECKOHEYHBIX
Uwucnosele . YHHUBEPCAIHHBIM?
NepPUOANYECKUX Ipo0el B
MOCJIEI0BATENBHOCTH U CamocrosiTenbHOe

HpOrpeccuu

BUC OOBIKHOBEHHBIX.
3HAKOMCTBO C ITOHATUEM
CXOUMOCTHU
MIOCJIEI0BATEIBHOCTH,
HaXO0XAEHUE CyMMBbI
OECKOHEYHO yOBIBAIOIICH
T€OMETPUUYECKON MPOTPECCUMN.
[Ipumenenne Merona
MaTeMaTHIeCKOH HUHAYKOUA

oTkpbiTHe: MMU — MeTon
JI0KA3aTeNIbCTBA: CyMMa
YJIEHOB MOCJIE0-
BaTeJNbHOCTH. [IpakTuKyM 110
PELIEHHUIO 3a/1a4:
JI0KAa3aTeJIbCTBO HEPABEHCTB
1 J0Ka3aTelILCTBO
neanMoctt MMU

JIBMKEHUS TIIOCKOCTH

[lenTpasibHasi CHMMETpPHS.

UccnenoBarenbckas pabora




HeHTpaﬂbHO- CUMMCTPUYHBIC
¢urypsr. IToBopot. OceBast
cumMmeTtpust. Ourypsi,
CHMMETPHYHBIC
OTHOCHUTEJIBHO HEKOTOPOIi

ocu. [lapannensHbIi IepeHoc.

[ToHsITHE TBUKCHHUS U €T0
cBoiicTBa. PaBeHcTBO uryp.
[TposiBrieHUsI CAMMETPUH B
MIPHUPOJIC, YKUBOIINCH,
CKYJIBIITYpE, apXUTEKTypE.
Kommo3zuium 1BuxeHUH
(mpocTene mpuMepsI).
[IpumeHeHue B pelieHuu
TreOMETPUUYECKUX 3a7a4

(B TOM umCIHE C
HCIOJIb30BaHUEM
MIPOTrpaMMHBIX CPEACTB):
KOMIIO3UIIMS IBMKCHUM.
CamMocTosTeIbHOe
OTKpHITHE: (OPMYITHPOBKA
BBIBOJIOB O CBOMCTBAaxX
KOMITO3UIIMH JBMKCHUH.
[IpoexT: mpeoOpazoBanwms
(IBM>KEHUS) B UICKYCCTBE

[ToBTOpenwue, 06001IEHNE,

Permenue 3anad,
WJUTIOCTPUPYIOLIUX CBSI3H
MEXIY pa3IMYHbIMU TEMaMu

[Tpoexkt: «IIpeobpazoBanus B
HUCKYCCTBE U apXUTEKTYPE»

1 HtoroBas koH(pepeHIINs:
CUCTEMATU3ALUS kypca [loBTopenue,
«MareMaTHka — 3TO
000011eHNEe, CHCTEMATU3AIUS
KpacHuBO»
Kypca
OBILIEE KOJIMYECTBO 34

YACOB 110 ITPOI'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE
7 KUIIACC

Ne KoauuecTBo yacoB

DJIeKTPOHHbIEe HH(POBbIE
n/ Tema ypoka B KonrtpoabHubie IIpakTnueckune
cero

o0pa3oBaTe/bHbIEe PecypChl
n padoThI padoTshI

Hcropus
1 BO3HUKHOBEHHUS U 1
pa3BUTUS TEOMETPUU

ITousTHsA: akcHuoMa,
TeopeMa, CBOMCTBO,
2 MIPU3HAK, 1
JI0KA3aTeIbCTBO,
orpezeneHue

WNHcTpyMeHTsI 114
3 WU3MEPEHUN U 1
noctpoeHui. IlpakTukym

B3anmuoe
PacIoJIOKEHUE TOYEK Ha
npsMoii. ismepenue
JUIMHBI OTPE3Ka,
paccrosiHue MEXIy
TOYKaMH

B3aumnoe
PAaCIIOI0KEHUE TIPSIMBIX

6 Jlomanas. Bunst 1




JoMaHnbIxX. JlinHa
JIOMaHOU

MHOroyroiabHuKH.
IIepumerp
MHOI'OYT'OJIbHHKA.
[TonsATHE O BBIMYKIIBIX U
HEBBIITYKJIBIX
MHOT'OYTI'OJIbHUKAX

MHOroyrojabHuKH.
[Iepumerp
MHOT'OYTI'OJIbHUKA.
IlonsTHE O BBITYKIIBIX U
HEBBIITYKJIbIX
MHOI'OYT'OJIbHUKaX

IIpocreiiue ¢purypsi.
Maremarnueckuit
MapagoH

10

[Ipocreiimue ¢puryps.
MaremaTuueckui
MapagoH

11

[IpakTukym no
pELICHUIO 3a1a4 U3
peaslbHOM MPAKTUKH Ha
4acTH, 1poou,
IIPOLIEHTHI, IPUMEHEHNE
OTHOILIEHUH U
MPONOPIUHI TIPU




pelieHuu 3a1a4y

12

PeasibHbIe 3aBUCUMOCTH.
[IpakTukym o
pELLIEHHIO 3a/1a4 Ha
JBIDKEHUE, padoTy,
MTOKYTIKH, HaJIOTH

13

[Ipu3Haku nenumocTy Ha
4,8,6,11

14

[Ipu3naku genuMocTu
CYMMBI U IIPOU3BEACHUS
LETIBIX YUCEI MPHU
pelieHuu 3a1a4y

15

HanbGonpmmii oOmuin
IEIINTENb U HAaUMEHDIIIEES
oO11ee KpaTHOE JIBYX
yrcel. BzanMHaO
MIPOCTHIC YHCIIA

16

Anroput™m EBrimmna.
Henenue ¢ octaTkom

17

CpaBHEHUS 1IETBIX YUCET
10 MOJTYJIIO
HATYpaJIbHOTO YUCIIA

18

Marematnueckoe
COPEBHOBAHME: 3a7a4K
Ha IEJIUMOCTH

19

TpeyronpHuku. PaBHbie




TPEYTOJIBHUKHU B
TCOMETPUUYECKUX
KOH(pHUTYpaIHIX.
Hccnenosanue

20

IIpu3naku paBeHcTBa
TPEYTrOJIbHUKOB.
[IpakTukym no
PELIEHNUIO 3a1a4

21

[Ipu3naku paBeHcTBa
TPEYTrOJIbHUKOB.
[IpakTukym no
PELIEHNUIO 3a1a4

22

[Ipu3Haku paBeHcTBA
TPEYTrOJIbHUKOB.
IIpakTrkym 1o
peLICHUIO 3a1a4

23

[Ipu3Haku paBeHcTBA
MPSIMOYTOJIBHBIX
TPEYroJIbHUKOB.
Ilepnenpukynsp u
HAaKJIOHHAas

24

IIpu3Haku paBeHCTBa
IIPSIMOYTOJIBHBIX
TPEyroJIbHUKOB.
IIpakTrkym 1o
peLIeHHIO 3a1a4




25

JlesieHne MHOTOWICHOB

26

HCHGHI/IC MHOI'O4YJICHOB

27

[Ipeo6pa3zoBanue 11e510r0
BBIPAXKCHUS B
MHOTOYJIEH

28

KOpHI/I MHOI'O4JICHa

29

Ky6 cymmsI u ky0
Pa3HOCTH IBYX
BBIPAKCHUI

30

CymMma u pa3HOCTb
KyOOB JIByX BbIpaXXCHHI

31

CymMma 1 pa3HOCTb
KyOOB JIBYX BBIpa)KE€HUI1

32

IIpoussenenue pasHOCTH
U CYMMBI IBYX
BBIPAXKECHUH, CyMMa U
pa3HOCTh KyOOB JABYX
BBIPa)KCHU I

33

ToxnecTso.
Tox1ecTBEeHHbIE
npeoOpazoBaHUs
anredpandecKux
BBIPA)KCHU I

34

Jloka3aTenbCTBO
TOKJIECTB

35

I'eomerpuueckue




HepaBeHcTBa. MuHuU-
MIPOEKTHI

36

I'eomerpuueckue
HEPaBEHCTBA.
[IpakTkym 1o
peLIeHuIO 3a1a4

37

[IpssMoOyTONBHBIM
TPEyrOJIbHUK.
[IpakTukym no
PELIEHHUIO 3a1a4

38

[IpssMOyTONBHBIM
TPEyrOJIbHUK.
[IpakTrkym no
PELIEHNUIO 3a1a4

39

PaBHOCMIBHOCTE
YpaBHEHUU

40

YpaBHEHUE KaK

MareMaTudcCKasa MOJ€CJIb

peanbHON CUTyalluH

41

JInneniHOE ypaBHEHUE,
coJiepiKaliee 3HaK
MOZYJIS

42

IIpaxTkym 1o
pELICHUIO 3a/1a4.
JInneliHble ypaBHEHUs

43

Cucrema n1Byx




JIMHEWHBIX YPaBHEHUH C
JBYMS IIEPEMEHHBIMU
KaK MOJEJIb PEAIbHOM
CUTyaluu

44

YpaBHEHUS U CUCTEMBI
ypaBHeHU. MUHU-
MIPOEKTHI

45

@urypsl ¢ 0CEBOI
cumMmerpuen. [Ipumepst
B IIpUpOJIE

46

[Ipoekt «Cummerpust B
OKPY>KaIOILlEM MUDPE» —
cOop MaTepuasoB

47

Komnberoreproe
MOJIETTUPOBAHUE:
CUMMETpUS B
rpaduyecKux
penaxkTopax

48

[Ipoext «CnummeTtpus B
OKpY>KaIoIlleM MUDPE».
Odopmiienne u 3ammuTa
IIPOEKTOB

49

CyMMa BHYTpEHHUX
YTJI0B MHOTOYTOJIbHUKA
Y CyMMa BHEIIHHUX YTJIOB
BBIITYKJIOTO




MHOT'OYT'OJIbHUKA

50

Cymma yriioB
MHOT'OYTI'OJIbHUKA.
[IpakTkym 1o
pELIEHNUIO 3a/1a4

51

B3anmuoe
pacIoyioxeHue
OKPYKHOCTH Y IPSIMOM.
KacarenbHas u cexkymas
K OKPY’KHOCTH.
[IpakTukym no
PELIEHNUIO 3a1a4

52

Hccnegosanme.
OKpYyXHOCTb.
OKpy>XHOCTb, BIIICAHHAS
B yIroji

53

[IpakTrkym no
PELICHHUIO 3a/1a4.
OKpyKHOCTb, BIIUCAHHAs
B yIoi

54

Bzanmuoe
pacIoiokKEHNE
OKPY>KHOCTH Y MIPSMOM.
Kacarenbnas u cexyias
K OKPY’KHOCTH

55

[Tonatue QpyHKIUH.




Cnoco6bl 3a1aHus.
OO6nacTh ornpeeIcHHs.
MHOK€eCTBO 3HaUCHHI
¢dbynkuun. Haxoxnenue
1o rpauKy

56

Hccnenosanue
GbyHKIUI: HYIH,
3HAaKOIOCTOSIHCTBO.
[IpomexyTku
BO3PACTaHUs U
yObiBanus. Hanbombiiee
Y HauMEHbIlIEe 3HaYCHHUE

byHKIMHA

57

ITocTpoenue rpadgukos
peanbHbIX 3aBUCUMOCTEN

58

I'paduku kycouHo-
3aJJaHHbBIX (YHKLUH.
HccnenoBanue GyHKIMA
C mapamMeTpoM
(JTuHelHbIe)

59

CpaBHEHHE CBOICTB
¢GyHKIMH B 3aBUCUMOCTH
OT MapaMerpa

60

Marematnueckoe
COpEeBHOBaHME: (PYHKIIHH

61

Oyukiun Y = [X|, [ax+b|,




uX rpaduKu

62

HOCTpOGHI/IC CJIOKHBIX
KYCOYHO-3aIaHHBIX

byHKIUH

63

I'MT: oKpy)HOCTb,
napaJuieNibHbIe MPsMbIE.
Pemenue 3amau Ha
MMOCTPOEHUE METOA0M
I'™MT

64

Meroa reomMeTpUIeCKUX
MECT TOYEK IIPH
peueHun
r€OMETPUYECKHX 3a/1a4

65

O6ocHoBaHUS
MPOCTEUIIINX
MOCTPOEHUM, ATaIlb
3a7a4¥ Ha TOCTPOECHUS

66

[IpakTrkym no
pEeLIeHuIO 3a/1a4 Ha
ITOCTPOEHNE HUPKYIIEM U
JIMHENKOU

67

[IpakTukym no
pEeLIeHuIO 3a/1a4 Ha
ITOCTPOEHNE HUPKYIIEM U
JIMHENKOU

68

[IpakTukym no




pElIeHUIO 3a/1a4 Ha
MOCTPOCHUE LIUPKYJIEM U
JIMHEUKOH

OBHIEE KOJIMYECTBO
YACOB 11O TIPOTPAMME

68




8 KVIACC

Ne KosmnuecTBo yacos
JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KoHTpoJibHbIE IIpakTHYeckue
n/ Bcero o0pa3oBaTe/ibHbIE PeCypchl
o padoThI padoThI
1 [Tapamrenorpamm, €ero Npu3HaKu U 1
CBOMCTBA
5 [IpsiMoyronbHUK, poMO, KBajparT, 1
UX NPU3HAKU U CBOMCTBA
3 [IpsiMoyronbHUK, poMO, KBaparT, 1
UX NIPU3HAKU U CBOMCTBA
4 Tpaneuus. PaBHoOenpeHHas L
Tpaneuus, e€ CBOMCTBA U IIPU3HAKU
5 JlenuMocCTh Haleso U IeJIEHUE C L
OCTAaTKOM
6 CpaBHUMOCTD 1O MOZYIIO 1
7 CaolicTBa CpPaBHUMOCTH 110 L
MOZYJIIO
8 [IpuMeHeHne cBOKCTBa CpaBHEHMI 1
110 MOJYJIIO
9 [IpeobOpazoBanme BBIpaXKEHUH, 1
coJiep KaIluX KBaJpaTHbIE KOPHU
10 CpaBHEHHNE UPPALIMOHAIBHBIX 1

YHUCCJI




OcBOOOXIEHHE OT

11
UPPAaIMOHATTLHOCTH B 3HAMEHATEIIe

12 [IpeoOpa3oBanue TBOMHBIX
paMKaIoB

13 CreneHs ¢ OTpULIATEIHHBIM
MOKa3aTeIeM U BBIYUCICHUS
JlercTBUTENbHBIE YHCIIA B

14 MPAKTHYECKOU JeATEeIbHOCTH
YeloBeKa
TouHocTs pUOTIKEHUS

15 HPPAIMOHATILHOTO YUCIIA MPU
pelIeHn! 3a1a4
OxpyrieHrne uppauoHaIbHbIX

16 qucell, MPUKHUJIKA pe3ybTaTa
BBIYMCIICHU I

17 OrieHka 3HaYEHUHN YHCIIOBBIX
BBIPA)KCHU I
Uucna n Beruncnenus. Kpagpartasie

18 KopHH. CTENEeHb C UETbIM
nokasaresiem. VcciemoBarensckas
paborta

19 CpenHsist TUHUS TPEYTroJIbHUKA

20 Cpenusis nuHuUs Tpanenun

21 Teopema 0 mpoONOPLHMOHATIBHBIX

OTpe3Kax




HGHTpaJIBHO-CI/IMMeTpI/I‘-IHBIe

22
burypsl

23 Teopema daneca

24 [Tpumenenue nogobus npu
pELICHUH IPAKTUYECKUX 3a/1a4
Beenenue nousatus

25 npeoOpa3oBaHMs TOIO0HS U
mo00HbBIX pUryp

26 [IpakTHKyM 1O PEIICHUIO 3a/1a4 Ha
noxodue

27 MHorosTaxHsie 1poou
ITpeoOpa3oBanus paliOHAIBHBIX

28 BBIPAKEHUH MOBBIIIEHHOM
CIIO’)KHOCTH
JIpoOHO-palmoHanbHbIe

29 BbIpakeHus1. O0JIaCTb JOMYCTUMBIX
3HA4YECHUMU

30 ToxnecTBeHHbIe TPeoOpa3oBaHus
panMoHaIbHBIX BBIPAKECHUI

31 KBagparHsle ypaBHEHUS.
JuckpuMuHaHT. POpMyIbl KOpHEN

32 Teopema Buera. Pemenne
YpaBHEHUI

33 3amaun Ha HAXOXKJICHHUE TUIOIIAN C

HUCIIOJIB30BaHHUEM p336I/IeHI/I$I Ha




4YaCTH U JOCTPaMBaHUC

34

Pemenne
MIPAaKTUKOOPUEHTUPOBAHHBIX 3a1a4
C HCIOJIL30BAaHUEM METOJIa
ILIOIIa e

35

[IpuMeHeHne CBOWCTB ypaBHEHUM C
OJIHOM IIEPEMEHHOU

36

OrnpeneneHue KOJIMYECTBA
JIEHCTBUTEIbHBIX KOPHEH
KBaJIpaTHOT'O ypaBHEHUS

37

JlpoGHO-palnoHanbHbIC
ypaBHEHUS: MIOHATHE, OTIPEICIICHUE,
CBOMCTBA

38

Pemenue ,Z[pO6HO-paLII/IOHaJ'H>HBIX
ypaBHeHHﬁZ MCTO MPpONOpUHUN

39

Pemenue npoOHO-paliiOHaNbHbBIX
YpaBHEHUI: IPUBEACHUE K 001IEMY
3HaMEHAaTeIo

40

Pemenne npoOHO-paliiOHaNIbHBIX
YpPaBHEHUI: pa3I0KEHUE Ha
MHOXKHUTETH

41

Pemenne npoOGHO-paliiOHaNIbHBIX
YpPaBHEHUI: 3aME€Ha IEPEMEHHOMN

42

Pemenne npoOHO-paiOHANTBHBIX
YpPaBHEHUI: 3aME€Ha IEPEMEHHOMN

43

I'paduueckas MHTEpIIpETALIS




YPaBHEHUH C ABYMsl [IEPEMEHHBIMU

Pemenne TekCTOBBIX 3aJa4 C

44 MTOMOIIBIO APOOHO- PAITMOHATBHBIX
YpaBHEHUH

45 [Ipumenenne Teopemsl [Tudaropa
MIPH PEIICHUN MPAKTHYECKUX 3a7a4

46 [IponopiiroHaNbHbBIE OTPE3KHU B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

47 [IponoprroHanbHbIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYrOJIbHUKE
Pemenue 3a1a4 ¢ nCnoyib30BaHUEM

48 MPOIOPLIMOHAIBHBIX OTPE3KOB B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
Pemenue 3a1a4 ¢ ucnosib30BaHuEM

49 MPOIOPLIMOHAIBHBIX OTPE3KOB B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
CuHyc, KOCUHYC, TAHTE€HC U

50 KOTaHT€HC OCTPOTO yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

51 Tpuronomerpuueckue GyHKIUU
yrioB B 30°, 45° n 60°

59 Pemenue 3a1a4 ¢ NCNoab30BaHNEM
TPUTOHOMETPHUYECKUX (PYHKIUN

53 PaBHOCHIIbHBIE HEpPABEHCTBA U

HCPAaBCHCTBA-CJICACTBUA




54

Jl0Ka3aTenbCTBO HEPABEHCTB

55

Pemienue TekcToOBBIX 3aa4 C
IIOMOLIBIO JTMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOU

56

Wccnenosanue nuHEHOTO
HEPaBEHCTBA C OJJHOW MEPEMEHHOU
C mapaMeTpoM

57

Bnucanusie u HCHTPAJIbHBIC YIJIbI.
HpaKTI/IKYM I10 pCHICHUIO 3a/1a4

58

VYTrasl MeXIy XOpaamMu U
cekymMu. [IpakTukym o
peLeHHIO 3a/1a4

59

VYTIibl MEXAY XOpAaMHU U
cexymumu. [Ipaktukym o
pELIEHNUIO 3a1a4

60

Bnucanneie u onucaHHble
YEeTBIPEXYTOJIBHUKN. [[pakTukyM 1o
peLICHUIO 3a1a4

61

Kacanue okpyxHOCTEMN.
[IpakTHKyM Mo pemenuto 3anay

62

B3anMHOe pacnionoxeHue 1Byx
oKpykHocTel. [IpakTukym mmo
PEILICHNUIO 3a1a4

63

OO0mue KacaTelbHbIE K IBYM
OKpYyKHOCTSIM. [IpakTukym mo
pELICHHIO 3a7a4




UYrenue cBOMCTB (DyHKLINU TIO €€

64
rpaduxy !

65 Oynkius y=k/x 1
HccnenoBatenbckas paboTa

66 «YeThIpexyroJIbHUKU 1 1
OKPYXKHOCTH
HccnenoBatenbckas padboTa

67 «YeTbIpexyrolbHUKH U 1
OKPYXKHOCTH
3amura NpoeKToB

68 «YeTbIpexyroibHUKH U 1
OKPYXHOCTH

OBILIEE KOJIMYECTBO YACOB 68

I1O ITPOI'PAMME




9 KVIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTesbHbIC PeCypChl

Kopens n-ii crenenu.
CaoiicTBa KOpHS N-ii
CTENEHU

Crenens ¢ paliMOHAIbLHBIM
nokasaresieM U e€ CBOMCTBa

OneHnka 3HaYeHU KOpHS N-
M CTCICHH, 3HAYCHHE
CTENEHH C PallMOHAIbHBIM
MIOKa3aTeNeM LENbIMU
YHUCIaMU U JIECITUYHBIMU
IpodsaMu

CpaBHeHHE U
yHOpsAOYMBaHUE
paloOHaIbHbBIX U
VPPALMOHAIIBHBIX YHCEN,
3alMCaHHBIX C TTOMOILBIO
KOpHS N-1 CTEEeHH,
CTENEeHH C PAllMOHAIbHBIM
MIOKa3aTesIeM

DopMyIibl TPUBEICHUS

Pewienne TpeyroyibHUKOB.




Teopema KOCUHYCOB

Pemrenne IMPAKTUYCCKUX
3aaa4 ¢ UCII0JIb30BaHHUCM
TCOPCMbI KOCMHYCOB 1
TCOPCMbI CHHYCOB

®opmyia ['epona

®opmyia ['epona

10

dopmyiia mIomaIn
BBIITYKJIOTO
YeThIPEXYTOIbHUKA

11

ToxxmecTBEeHHBIC
npeoOpa3oBaHUs
BBIPAXKEHUI, COJIEPHKAIUX
KOpEHb N-i cTeneHu

12

ToxxnmecTBeHHBIE
npeoOpa3oBaHus
BBIPAXKEHHUI, COJIEPHKAIUX
KOpEHb N-i cTeneHu

13

ToxxnecTBEeHHBIE
npeoOpa3oBaHUs
BBIPAKEHHM, COAEPIKALUX
CTEMNEHb C pallMOHAIbHBIM
MIO0Ka3aTeseM

14

ToxxnmecTBEeHHBIE
npeoOpa3oBaHUs
BBIPAXKEHUM, COJIEPHKALIUX




CTCIICHDb C pallMOHAJIbHBIM
I1oOKa3arcjieM

15

Kopens n-ii creneHu.
Crenensb ¢ pallMOHATbHBIM
nokasareseM. I[Ipoekr

16

Kopens n-it crenenu.
Crenens ¢ paliMOHATIbLHBIM
nokazareisiem. [Ipoekr

17

Pewenue ypaBHeHnuit ¢
apaMeTpoM
anredpandeckuM METOI0M

18

I'paduueckuii meTosq
pEILIEHUs] ypaBHEHUH C
napaMmeTpom

19

CucTteMbl HETMHEHHBIX
YpaBHEHMH C MapaMeTpom

20

[Toctpoenue rpadukoB
CJIOKHBIX YpaBHEHHIA
(oKpy>KHOCTB, TIapaboia)

21

MaremaTuyeckoe
COpPEBHOBAHUE: YPAaBHEHUS U
HEpPaBEHCTBA

22

MaremaTuyeckoe
COpPEBHOBAHUE: YPABHEHUSA U
HEpPaBEHCTBA

23

Teopema o mpou3BeeHUN




OTPE3KOB XOp/I, CEKYIIEH U
KacaTeJIbHOU

24

Teopema YeBbl

(popmynupoBka,
JI0Ka3aTeNnbCTBO)

25

Teopema Menenas

(opmynupoBka,
JI0Ka3aTeNnbCTBO)

26

[Tpumenenue TeopeM YeBsl
u MeHenas K pereHuto
reOMETPUYECKUX 3a]1a4

27

[Ipumenenue TeopeM YeBsl
1 MeHenas K peleHuo
reOMETPUYECKUX 3a/1a4

28

[TpuMeHeHHE BEKTOPOB B
¢du3uke, LEHTp Macc

29

[Tonsitue o 6azuce (Ha
IUIOCKOCTH). Pa3noxxenus
BEKTOPOB 110 0a3ucy

30

[Tonsitue o 6azuce (Ha
MI0CKOCTH). Pa3noxkenus
BEKTOPOB 110 0a3ucy

31

CxkanspHoe NpOU3BEICHNE
BEKTOPOB, T€OMETPUUECKUI
CMBICT U BBIPA)KEHUE B
JIEKapTOBBIX KOOpAMHATAX




32

JuctpuOyTHBHOCTH
CKaJIIPHOTO TPOHU3BEICHUS

33

CxkansipHoe Mpou3Be/ICHUE U
POEIIMPOBAHUE

34

Pemrenne TCOMETPHUICCKUX
3a1a4 C IIOMOIIBIO
CKaJIApHOTO IMPOU3BCACHUA

35

Pemenue IrCOMCTPHUUCCKUX
3a1a4 C IIOMOIIBIO
CKAJIPHOI'O ITPOU3BCACHUA

36

Hccnenosanne
KBaIpaTHYHON QyHKIINH

37

[Toctpoenue napaboJisl 1o
TPEM TOUYKaAM U IO BEpLIMHE

38

[IpeoOpazoBanus mapadoIIbI
(cnBwr,
cKaTue/pacTsKeHue)

39

[Tpeo6pa3oBanus rpadukos

byHKIIUA (CIABUT,
cKaTue/pacTsKeHue)

40

UccnenoBanue QpyHKIIMIA:
HYJU QYHKIINH,
MIPOMEXYTKH
3HAKOIOCTOSHCTBA
(GYHKINH, TPOMEKYTKH
BO3PACTaHUA U YObIBAaHHS




¢byHkunu, 4€THHIE U
HeuéTHBIE (PYHKIUH,
HanOoJbIIee U HaMEHbIIIee
3Ha4YCHUsI PYHKITUU

41

Crenennble QyHKINH C
HATYpaJIbHBIMU
[oKa3aTess MU, UX rpaduKu
U CBOMCTBa

42

Hcnonb3oBaHnue CBOKCTB
GYHKUMMA 7151 peleHus
3a1au

43

IIpumenenne merona
KOOpJAWHAT B IMPAKTUKO-
OpPUCHTHUPOBAHHBIX
FeOMETPUUYECKUX 3a7adax

44

IIpaBunpHbBIE
MHOT'OYTOJIbHUKH,
BBIYMCIICHHE UX DJIEMEHTOB

45

IIpaBunpHbIE
MHOT'OYTOJIbHUKH,
BBIYHCIICHHE UX DJIEMEHTOB

46

IIpaBunpHbIE
MHOT'OYTOJIbHUKH,
BBIYHCIICHHE UX DJIEMEHTOB

47

JnuHa 1yru OKpY>KHOCTH

48

"MOHOTOHHBIE U




or paHI/I‘IeHHble
nocienoBareibHoCTH"

49

Meron maTremaTHueckoun
WHIYKIUU

50

MeTtoa MaTeMaTUUECKOH
UHIYKIUH

51

Metox MaTeMaTHYECKOU
WHIYKIUU

52

Pemenue 3aga4 Ha CIOKHbBIE
MIPOIICHTHI ((PMHAHCOBAS
MaTeMaTHKa)

53

Pemenue 3aga4d Ha ci10XHEIE
IPOLEHTHI (puHAHCOBAS
MaTeMaTHKa)

54

CX0IuMOCTh
OCJIENOBATEIILHOCTEN

55

CymMa GeCKOHEUHO
yOBIBarOIICH
F€OMETPUYECKON
IIPOTPECCUU

56

CyMMa 0eCKOHEYHO
yOBIBarOIICH
F€OMETPUYECKON
IPOrpeccuu

57

Brruncnenne nepumMeTpoB u
TIonIaiel CIOoXKHBIX QUryp,




BKJIIOYAIOLIUX 3JIEMEHTHI
Kpyra

58

Brruucrienue nepuMeTpoB u
TUIOINAACH CIIOKHBIX (UTYD,
BKJTIOYAOIIIUX AJIEMEHTHI

Kpyra

59

IleHTpanbHas cuMMeETpus

60

[ToBopoT

61

OceBas cummerpus

62

Komno3unun aBuxeHui
(mpocreiinine npumMepsl)

63

Perenue 3anay,
WJUTIOCTPUPYIOLIUX CBSI3H
MEXYy Pa3TnYHBIMU
TeMaMH Kypca

64

Perenue 3amay,
WJUTFOCTPUPYIOLIUX CBSI3H
MEXYy Pa3TnIYHBIMU
TeMaMH Kypca

65

Pemienune 3amau,
WJUTFOCTPHUPYIOITUX CBSI3H
MEXIy Pa3TnIYHBIMU
TeMaMH Kypca

66

[Tpoexkrt: «IIpeobpazoBanus
B HCKYCCTBE U
ApPXUTEKType»




67

[Tpoexkrt: «IIpeodpazoBanus
B HCKYCCTBE H
apXUTEKType». 3anmra

68

HroroBas KOH(pEPEHIIUS:
«Maremaruka — 310
KpPacuBO»

OBLIEE KOJIMYECTBO
YACOB 110 TIPOT'PAMME

68
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