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HOSACHUTEJIBHAS 3AIIUCKA

O0mas xapakTepucTuKa Kypca

Hacrosimiast pabodast mporpaMMa Kypca BHEYPOUHOM nesiTeabHOCTH «TpyaHbIe BOMPOCHI
MaTeMaTuku. 7-9 kimaccel» pa3paboTaHa B COOTBETCTBHHM C TpeOOBaHUSIMH (elepanibHOro
rOCyJapCTBEHHOTO 00pa30BaTeIbHOrO CTAaHAApTa OCHOBHOTO 00ImIero oOpa3oBaHus (nanee —
OI'OC O0O) u nHampaBieHa Ha OpPraHU3alUI0 OOYUEHHUS MAaTeMaTUYECKOMY COACpPKAHUIO,
BEIXO/SIIEMY 3a pamku DenepalibHON paboyeil mporpaMMbl 1O Y4eOHOMY MpEAMETy
«MaremaTukay» (6a30BbIli YPOBEHb) OCHOBHOTO o01miero odpa3oBanus (ganee — OPII), ¢ yuerom
WCIIOJIb30BaHUS BUIOB JICATEIIBHOCTH O0YJArOIINXCSl, OTIMYHBIX OT YPOUHBIX.

Ilpu paspabomxe [Ipoecpammel yuumul8anucs ciedyioujue OOKYMeHmbl:

— nuceMo MuHKcTepcTBa npocselienus Poccuiickoit @enepauuu ot 5 urons 2022 r. Ne
TB-1290/03 «O nHampaBieHHH METOJUYECKHX PEKOMEHAALUN» MO OpPraHU3alli BHEYPOUHOM
JNEATeTPHOCTH B paMKax peaju3alud OOHOBIICHHBIX (peAepalbHBIX TOCYAapCTBEHHBIX
00pa3oBaTeNbHbIX CTAaHAAPTOB HAYAILHOTO OOIIETO U OCHOBHOTO O0IIEer0 00pa3oBaHus;

— pacniopspxkenne [IpaButensctBa Poccuiickoit @enepanuu ot 19 HosiO6ps 2024 r. Ne 3333-
p «O06 yTBepkKIEHWU KOMIUIEKCHOTO IIJJaHA MEpPONPUATHN MO0 TOBBIINICHUIO KauecTBa
MaTeMaTU4YeCKOr0 U €CTeCTBEHHO-HAYyYHOT0 00pa3zoBanust Ha niepuo 10 2030 romay.

AKTYaJIbHOCTBH Kypca

B ycinoBusix peanuzanMyM TakoMl  CTpaTErMyecKod  3aJayd, Kak JIOCTHYKEHHUE
TEXHOJIOTHYECKOTO CYBEPEHUTETa CTpaHbl, Mepe]] MaTeMaTH4YeCKMM OOpa3oBaHHMEM B 4YHCIIE
[JIaBHBIX TIOCTaBJCHBI CJICAYIOIIUE LENU: pPa3BUTHE TBOPYECKUX U HMCCIEIOBATEIHCKUX
CrocoOHOCTE 00ydJaromuxcsi, X MOArOTOBKA B Mpollecce OOydeHUs MaTeMaTHKE K BBIOOpY
npodeccui, CBA3aHHBIX C Pa3BUTHEM TOYHBIX U €CTECTBEHHBIX HayK U TexHoJIorui. Kak BakHBIN
KOJIMYECTBEHHBII IOKa3aTelb IMOBBIIICHUS HHTEpeca K MAaTeMaTHKE BBIIEISAETCS pPOCT
KOJIMYECTBA BBIITYCKHUKOB, BHIOMPAIOIINX HA TOCYJAPCTBEHHON MTOTOBOM aTTECTAIlMU dK3aMEH
[0 MaTeMaTHKe Ha MPOPHILHOM YPOBHE.

OcBoenne mpennaraemoii IIporpammbl CHOCOOCTBYET MOBBIMICHUIO Y OOYYarOMIMXCS
YPOBHSI MOTHBAIlMU K U3YYEHHUIO MAaTEMATUKH, K MPOJAOJKEHHUIO U3ydeHusl mateMaTtuku B 10—11
KJlaccaXx Ha YIIyOJIGHHOM YpPOBHE M OPHEHTHUPYET Ha BBIOOp €IUHOT0 TOCYAapCTBEHHOTO
9K3aMeHa IO MaTeMaThke MpouiIbHOrO ypoBHA. Kpome Toro, ocBOeHHME mpesiaraemMoro B
[Iporpamme coaepkaHusi MO3BOJISIET PACHIMPUTh KPYr pPEIIaeMbIX MATEMAaTHMUYECKUX 3a/Jad 3a
CYET BKJIIOYCHHS TMPOOJEMHBIX, HECTaHAAPTHBIX 3a7ad4, 3a7ad MPHUKIATHOTO XapakTepa,
BBHITIOJTHEHHSI MCCIEAOBATEIbCKUX pabdOT, B TOM YHCIE C MEXIPEAMETHBIM COJIEpPKaHUEM,
W3Yy4YEHUS JOTOTHUTEIHHBIX BOITPOCOB KaK TEOPETUYECKOTO, TAK U MPAKTHUECKOTO XapaKkTepa.

[IpenycmoTrpennsie [IporpamMmoii BUABI AESITEIBHOCTH — WHIMBHyallbHAsi M TPYMIOBas
MPOEKTHAas U HCCIeI0BaTeNIbCcKasl JesTeIbHOCTh — CIIOCOOCTBYIOT Pa3BUTHIO MO3HABATENIbHBIX,
PETyIATUBHBIX U KOMMYHUKATUBHBIX YMEHHI oOydarommxcs. [IporpamMMa cOOTBETCTBYET Hjee
pacuMpeHusi IPUKIAJHOW HAMpPaBICHHOCTH Kypca MaTeMaTHKU Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBanus. Peanmusamus Kypca cmocoOCTBYET BBISBICHHIO TAaJaHTIWBBIX M OJAPEHHBIX
00ydJaronuxcs, MoIEPIKKE MX TaJaHTOB M Pa3BUTHIO CTIOCOOHOCTEH.




B OonpmmHCTBE TeM Kypca NpEAIoyiaraeTcsl BBITOJHEHHE HCCIEI0BATEIbCKUX padoT.
YueOHOe ucclieZloBaHKE 10 MaTeMaTuKe B 7-9 Kiaccax MmpearnoiaraeT nojiyyeHue cyObeKTUBHO
HOBOTO il 00y4aromerocsi pe3yibraTta U HarpaBieHO Ha (pOpMHUPOBAaHHE HMCCIIEOBATEIbCKUX
YMEHM: BblAENIEHUE MpOoOJeMbl, OpraHu3alus W aHalu3 JaHHbBIX, BbIIBM)KEHUE THUIIOTE3BI,
IPOBEpPKA TUIIOTE3bI, (HOPMYIHPOBAHKE BBIBOJIOB M MPEICTABICHUE PE3yJIbTaTOB Ha TPAaMOTHOM
MaTeMaTu4eckoM s3bike. [Iporpamma MoxkeT ObITH BOCTpeOOBaHa OOYYaAIOIIUMUCS, KOTOPbIE
MMEIOT UHTEPEC K U3YUYEHHUIO MATEMATHKHU, TOTOBSTCS K YYaCTHIO B OJIMMIIMAJAX IIKOJIBHUKOB 110
MaTeMaTUKe U YrayOJIeHHOMY H3yYEHHI0O MaTeMaTUKU Ha YpPOBHE CpPEIHEro ooOIero
o0OpazoBaHusl.

Hesb u 3a1a4u Kypca

Peanuzanuss ~ BHEYpOUHOM ~ JESATENBHOCTH  SIBIIIETCS  HEOTHEMJIEMOW  YacCThIO
o0pa3oBaTeNbHOTO Ipolecca, obecrneyuBas B TOM YHCIE BO3MOXHOCTH (OpMHUpPOBaHUS
00pa30BaTeNbHbIX MPOrpPaMM pPa3jIMYHOTO YPOBHS CIIO)KHOCTH M HAlpaBICHHOCTU C YYETOM
00pa3oBaTeNbHbIX TOTPEOHOCTEN U CTOCOOHOCTEH 00yJarOIIMXCsl, BKIIOYas OJapEeHHBIX JETEH.

Ilens Ilporpammbl — oOecnieduTh HHAWBUYaJbHbIE MOTPEOHOCTH OOYYaIOIIMUXCS B
M3YYEHUHU COJIePKaHUs MATEMATHKH, BBIXOJISIIETO 32 pAMKU MTPOrpaMMbl 0230BOTO YPOBHSI.

3apaum kypca:

1. IloBblieHWE YypOBHS MaTeMAaTUYECKOW TMOATOTOBKH OOYyYalOUIUXCs, pa3BUTHE
YCTOMUYMBOTO MHTEpECa K yueOHOMY MpeaMeTy «MaremaTukay.

2. Pa3sBuTHEe TBOpPYECKHMX  CIOCOOHOCTEH, MPOCTPAHCTBEHHOTO  BOOOpa)KEeHUS,
TEOPETUYECKOI0 MBIIUIEHUS U MAaTEMaTU4YEeCKOW MHTYMIIMM, YMEHUN pacCcykJaTh JIOTUYECKU U
AHAIU3UPOBATH CUTYAIIHH.

3. YrinyGnenue u 3akperuieHue 0a30BbIX 3HaHWH, (POPMUPOBAHHE YCTONYMBBIX HABHIKOB
pEIIEHUs] HECTaHAAPTHBIX M OJMMIIMAIHBIX 3a]a4, OCBOCHHE HECTaHJAPTHBIX MOAXOIOB U
OPUTMHAJIBHBIX PEUICHUM.

4. O3HaKOMJIEHHUE C JIONOJHUTEIBHBIMU pa3[ellaMd MaTEMATUKH, BBIXOISAIINMHI 332 PAMKH
06a30Boro Kypca.

5. Bocnuranue caMOCTOSATENBHOCTH, HACTOMYMBOCTM W OPraHM30BaHHOCTH B XOJ€
pelIeHUs CI0XKHBIX 3aa4.

6. Pa3BuTHe HaBBIKOB KOMaHIHON pabOTHI, JIPY>KECKOIO COMEPHUYECTBA M 3I0POBOM
KOHKYPEHLIUU CPEU CBEPCTHUKOB.

7. TlogroroBka oOy4aromMXcs K YYacTHIO B IIKOJIBHBIX, PallOHHBIX, TOPOJCKHUX,
pEeruoHaNbHbBIX, BCEPOCCUNCKUX OJIMMIIMAIaX, KOHKYPCAaX U COPEBHOBAHUAX IO MaTEMaTHKE.

8. IloBblieHHE YpPOBHA TPAMOTHOCTH B OOJACTH HCHOJb30BAHUS «MAaTEMaTHYECKHX
MaKeTOB», OOECIEYMBAIOIIMX aBTOMATHU3AIlMI0 TMPOIECCOB IOWCKA, aHaln3a, 00padoTKH,
co3laHus, mnepenaud, (opmanuzauuu (B BHJE CTATMYECKUMX U JUHAMUYECKHX Tpa(uKoB,
quarpaMM M [POYUX  BU3yaJlu3allMd  pe3ylbTaTOB  aHaliM3a W MaTeMaTHYeCcKHX
3aKOHOMEPHOCTEN) B Mpolecce yueOHOM NesITeIbHOCTH TPU U3YYECHUH MAaTeMAaTUKH.

9. Pa3Butue TBOpPYECKHX CIIOCOOHOCTEW, TEOPETUYECKOTrO MBIIIJICHUSI Ha OCHOBE
UCITOJIb30BaHUSI LU(POBBIX HMHCTPYMEHTOB (B TOM YHCIIE «MaTeMaTHYECKHUX IAKETOB») B
o0jacT MOJAENUPOBAHUS, HUMHUTAlMM W HWHTEPIpEeTallud a0CTPAaKTHBIX MaTeMaTHYeCKUX
00BEKTOB U 00pa3oB B BHUJE PA3IUYHBIX BU3yaTU3alMi (B TOM 4MHCIE MPOCTPAHCTBEHHBIX
o6bekToB). IIporpamma paspaboTrana ¢ ydeToM pekoMeHaanui denepanpbHO padoueit
IpOrpaMMbl  BOCIIUTaHUS. B  YacTHOCTM, OHA YUYUTBIBAET IICUXOJOrO-NIEJArOrMYECKUE
0COOEHHOCTH COOTBETCTBYIOLIEH BO3PAaCTHOM KaTeropuu 00y4daromuxcsl.

Takum obpazom, peanusayua Ilpoepammel coodelicmgyem NOAYYEHUIO —CAEOVIOUUX
pe3yIbmamos:

— JIOCTHXXEHHE OOYyYarolIMMHUCS IUIAHUPYEMBIX JIMYHOCTHBIX, METAlpEeIMETHBIX U
MPEeIMETHBIX pPEe3ylbTaTOB, B T. Y. COOTBETCTBYIOUIMX YIIyOJIEHHOMY YpPOBHIO M3y4YEHHS
MaTeMAaTHKH;



— pa3BUTHE JTUYHOCTU OOYUAIOMIUXCSI, POPMHUPOBAHUIO U YIOBJIECTBOPEHHUIO UX COIMAIBHO
3HAYMMBIX UHTEPECOB U NOTPEOHOCTEIH;

— camopeanu3anys 00yJaroIMxcs Yepe3 yJyacTue BO BHEYPOUHOU AeATEIbHOCTH.

MecTo Kypca B 00pa3oBaTe/ibHOM Npouecce

Bo ®I'OC OOO pmns 006s3aTenbHOTO OOYYEHUS YTBEpKIEHBI JIBa YPOBHS OCBOCHUS
pabouux mporpaMM IO MaTeMaTuke: 0a30BbIM M yriayOJieHHBIH, HauumHas ¢ 7 Kiacca.
Conepxanue TpOrpaMMbl TIO0 MareMaThke (yriayOJieHHBI ypOBEHb) HampaBJIeHO Ha
yJIOBJIETBOPEHHE IOBBIIIEHHBIX 3alIPOCOB OOYYAIOLIUXCA, CTPEMALIMXCS K Oosee TiayOoKomy
OCBOCHMIO IIPEIMETHBIX pe3ynbTaTtoB. IIporpamma Kypca BHEypOUHOU AesaTenbHOCTH «TpynHble
BOIIPOCHI MaTEMAaTUKKW» HallpaBlieHa HAa pacIIUpeHUe 3HaHUH 00ydaroIuXxcsl 10 MaTeMaTHKe IS
KJIACCOB € 00s3aTeIbHBIM 0a30BBIM YPOBHEM O0yUEHUSI MaTEMATHKE.

Temarnueckoe IIaHUPOBAHHUE B MPOrpaMMe Kypca BHEYPOUHOU AesaTenbHOCTH «TpyaHbie
BOIIPOCHI MAaTEMATUKI» COCTaBJIEHO TaK, YTO PACHpPE/IEICHUE COJEPKATEIbHBIX Pa3Ae/ioB B HEM
CHUHXPOHHM3UPOBAHO ¢ 00s3aTelnbHON mporpamMMmoil 6a3oBoro ypoBHs. Peanusauus copepikaHus
npeuiaraercsi B (hopMax, OTIMYHBIX OT ypouHbBIX. CleqyeT OTMETHThb, YTO JAHHBIM Kypc B
OCHOBHOMH ILIKOJIE BBICTPaMBAcTCS HE TOJIBKO Ha PACIIMPEHMM MATEMaTHYECKOIO COAEp KAHMS
0a30BOro ypoBHS, HO U Ha MOBBIILIEHUU YPOBHS CJIOKHOCTH 33]1a4, IIpeijlaraéMbIX JJIsl PeLLEHUS.

Pabouas mporpamma Kypca BHEYpOUHOU JesATeabHOCTH « TpyaHbIe BOIPOCH MaTEMATUKM
IpeJHa3HAYeHa I peanus3aluy B 7-9 Kiaccax U HalpaBieHA Ha JJOCTHKEHUE O0ydYarolIMMUCS
IUTAHUPYEMBIX pe3yibTaToB. [locienoBaTeIbHOCTh N3YUEHUs TEM Kypca COBIIAJAET 110 BPEMEHU
C U3YyYEHHEM Kypca MaTeMaTUKU (anredpbl U T€OMETPUU) OCHOBHOM ILIKOJIbI 0a30BOr0 YpOBHS,
BCE TEMbI 110 BO3MOKHOCTH CHHXPOHM3MPOBAHbI C 0a30BBIM KypCOM MaTE€MaTHKH IO KiaccaMm.
Tembl 1o anredpe U reoOMETpPUM YEPEIYIOTCS, YTO MO3BOJISIET MAaKCUMAJIBHO NMPUOIU3UTH UX T10
BpPEMEHU M3YUYEHHUsI K OCBOCHHIO 0a30BOro Kypca.

[Tpu peanusanuu IIporpammsl mepBasi 3ajadya y4uTedsl COCTOMT B TOM, YTOOBI CO3/aTh
HEOOXO/MMBbIE YCIIOBUS Ul NMPHOOPETEHUs W Pa3BUTHUS YMEHUH, CBSI3aHHBIX C MPOBEACHUEM
WCCJIEIOBAHUIM HAa MaTeMaTU4YeCKOM cojep:kaHuu. [[nsa pemenus stod 3agauum B IIporpamme
0003HauEHO MECTO U CPOPMYIUPOBAHBI TEMBI JUIs TPOBEACHUS UCCIEI0BATENbCKUX PaboT.

Bropas 3agaua yuurens no peanuszauuu l[Iporpammsl cBf3aHa ¢ BO3MOYKHOCTbIO CO3/1aTh
yCIOBHSA 1151 0OpaOOTKU U MpeCTaBIeHUs] HHPOPMAIIMK HAYYHOT'O COZIepKaHus (B TOM YHUCIIE C
MCIIOJIb30BaHUEM LIM(PPOBBIX MHCTPYMEHTOB) MPU OPTraHU3allMd WHAUBUAYAIBHON U IPYNIIOBON
IIPOEKTHOM J1E€ATENBHOCTH.

Jlnsg  ycnemHoM peanu3alud  CLHEHAapUeB IPOEKTOB PEKOMEHAYETCS HCIO0JIb30BaTh
NEepCOHATbHbBIE KOMITBIOTEPHI C YCTAaHOBJIECHHBIMU O(PUCHBIMU MTPOrpaMMaMHU U JIOCTYIIOM K CETH
WuTepHeT (Kkak MUHUMYM OJIMH KOMITBIOTEP JJIs1 KaX 10 TPYIIIIbI).

@opMbl  JEATENBHOCTH  OOydYaloIuxcs  NpPeAyCMaTpUBAalOT  aKTUBHOCTb U
CaMOCTOSITENIbHOCTb, COYETAal0T HHIUWBUIYaJIbHYIO M TpPYIIOBYIO paboTy, OTIMYAIOTCA OT
YPOUHBIX 0o0Jjiee IMHUPOKUM HCIIOJIb30BAaHHUEM HCCIIE0BATENbCKONM U MPOEKTHOM NesITeIbHOCTH,
pellieHneM HeCTaHJApTHBIX 3a1ad U Jap. CTPyKTYypHUpOBaHUE TEMATUYECKOTO IJIAHUPOBAHUS B
[IporpaMMe COOTBETCTBYET MOPSAIAKY H3YyUEHHs pa3fesioB U TeM anreOpbl U TeOMETpUu B
OCHOBHOIl 1IKOJIE M TE€M CaMbIM 00€CleYMBAET MPEEMCTBEHHOCTh YPOUHOM M BHEYPOUHOM
JEATENBHOCTH.

Peanuzanus [IporpamMsl npezamnonaraeT coueTaHue pa3iIudHbX (GOpM IpynnoBoil paboTs
(TUCKyccusi; MaTeMaTHYECKOe COPEBHOBAHUE; MMPAKTHUKYM; BEIOOP TEMBbI IIPOEKTA, MJIAHUPOBAHUE
paboT, pacmpeneneHue poJieil, B3aUMOOLIEHKA IpPU BBIIOJHEHUU TPYNIOBBIX IMPOEKTOB U
UCCIICIOBaHM) M MHIUBHUIYaJIbHON paOOThI (BBIOJIHEHHE WHIMBHYyaTbHOTO HCCIEIOBAHUSA, B
TOM YHCJIE€ C UCHOJIb30BAHUEM LU(POBBIX MHCTPYMEHTOB; IPOBEAECHUE YCTHOIO OOOCHOBAHHUS
IIPU PELIEHUM HECTAHJAPTHBIX 3a/ay, 3a7ad MOBBIIIEHHOTO YPOBHS CJIOYKHOCTH; IOCTPOEHHUE
MaTEMaTHYECKUX MOJECIIEH, UX HMCCIENOBAaHUE; UHTEPIPETALUs MOJYYEHHBIX PE3Yy/lbTATOB IPU
pELIEHNH 3aJa4 ¢ MEXIPEIMETHBIM U IPAKTUUECKUM COJAEP)KAHHUEM; IOMCK, MHTEpIIpETaLus,
npeoOpa3oBaHuE M NMPUMEHEHHE MaTeMaTH4ecKOM HMH(POpPMAlLMU; CAMOCTOSTENBbHOE OTKpBITHE



HOBOT0 MaTematuieckoro ¢akra). Mcnonap3zoBanue Takux (GopM paboThl IOMOTaeT pa3BUBAThH Y
00yy4aroIuxcsi, ¢ OJAHOM CTOPOHBI, HABBIKM BOCHPUATHS HOBOW MH(OpMAIMM MpPU Pa3IUUHBIX
dopmax ee momayd, a C IPyroil CTOPOHBI — AKTUBHOCTh, CAMOCTOSTEIBHOCT U CIIOCOOHOCTh K
TBOpuecTBY. OcBoeHue IIporpammbl JODKHO MAONOJHATH M pa3BUBaTh 3HAHUS U YMEHUS
oOyyaromuxcst B 00JIaCTH MaTeMaTHKH, OPUEHTHPOBATh MX Ha OOy4YEeHHE B CPEIHEW INIKOJIE B
KJlaccax, MpelycMaTpUBAOLIMX OCBOGHUE MAaTeMaTHKH Ha YrilyOJIeHHOM YPOBHE, B YaCTHOCTH
TEXHOJIOTHYECKOTO Tpoduisi, a TakkKe CIOoCOOCTBOBATh COLMHUAIBLHOMY (OPMHUPOBAHUIO
JUYHOCTH 00YYarOLIUXCS.

[Tporpamma Kypca paccuntana Ha 204 yaca B TeueHHE Tpex JIeT oOyueHust B 7-9 kimaccax
(68 yacoB B Ka)KA0OM Ki1acce) IpH MIPOBEAECHUH 3aHATUH OJMH Pa3 B HEAEIIO 10 2 aKaJeMUYEeCKUX
yaca KaX/J10€ WIM JIBa pa3a B Heaenro mo 1 akagemudeckomy uacy kaxjoe. LlenecooOpazHbiM
ABJISICTCA YepelOBaHUE TEM 3aHATHUH ¢ areOpandeckuM U FreéOMETPUYECKUM COJEPKAHUEM.

B 3aBUCMMOCTM OT KOHKpETHBIX YCJIOBMM peanusanuu IIporpammel M KoiaudecTBa
oOyyaromuxcst Jonyckaercss (opMuUpoBaHHE TIpynn K3 OOy4aroIMXCs pa3HbIX KJIacCOB B
npefenax oaHOW mapamiend. IIporpaMma  MOXKET peaNM30BBIBATHCS — 00pa30BaTENbHOU
OpraHu3aleil caMocTOSTENbHO MO0 HAa OCHOBE B3aMMOJAEUCTBUS C JIPYTMMHU OpraHU3aLUSIMM,
OCYIIECTBIISIOLUMU 00pa30BaATEIbHYIO JEATEIbHOCTD.

[To ycMOTpeHuIo yuuTenss HEKOTOPbIE 3aHATHS MOTYT ObITh MCKIIIOUEHBI WM 3aMEHEHBI.
Pexomennyerca Bxmounth B IIporpamMMy pervoHanbHBIM KOMIIOHEHT: JKCKYpCUHM Ha
OPEANpUATHSI, B PErHOHAJIbHBIE MY3€H, By3bl TEXHUUECKOW HANpaBIEHHOCTH JUIS MOBBIIIEHUS
UHTEpeca 00yJaroImuXcs K MPaKTHYECKOMY U3YUEHUIO0 podeccuil, CBA3aHHBIX C MAaTEMaTHKOM.



COJIEP)KAHUE KYPCA BHEYPOUHOU JESATEJBHOCTH
«TPYIHBIE BOITPOCBI MATEMATHUKW»

7 KIIACC

JuieMeHTHI HcTOpUH. O0mMe noHATHSA reoMeTpuu. OCHOBHBIE (PUTrypbI

Hcropust BOBHUKHOBEHUS U pa3BUTHUs reoMeTpun. [lonsaTus: akcuoma, Teopema, CBOIMCTBO,
MPU3HAK, JI0KA3aTeNbCTBO, olpeaeneHue. WHCTpYMEHThl [JI W3MEPEHUM M MOCTPOCHHIA.
B3auMHoe pacrionoxeHue Touek Ha npsmou. M3mepeHue MIMHBI OTpEe3Ka, PACCTOSIHUE MEXITY
TO4YKaMu. B3aumuHoe pacnonoxeHue npsmeix. Jlomanas. Bunabl nomanbixX. [[nuHa J0MaHOM.
MmuoroyronsHuku. llepumerp wMHOroyrospHuka. IloHSATHE O BBINYKIBIX M HEBBITYKIBIX
MHOT'OYI'OJIbHUKAX.

Yucia v BoluMcaeHus. JleJuMocThb

[TpusHaku nenuMocTH: GOpMYyIUpPOBKa U J1I0Ka3aTeabCTBO. Pemenue 3agad noBbILIEHHON
CJIOHOCTH Ha JIETUMOCTh. Pellienne croxKeTHbIX 3a/1a4 apu(pMETHIECKHUM METOIOM.

Hccneoosamenvckas paboma. enMMOCTb U €€ CBOICTBA.

Anredpanyeckne BbIPaKeHUs

Crenenu, MHOroudjeHbl, IPeoOpa3OBaHWE MHOTOYIEHOB, JEHUCTBUS C MHOIOYWICHAMHU.
MHuorounen cranpaptHoro Buga. CreneHb MHorowieHa. KopHu MHorowieHa. HaxoxaeHue
KOpHEH MHoOrowieHa. Jloka3aTenbcTBO TOXAECTB. Pa3Hble ITOAXOABI K J10KAa3aTeIbCTBY
TOX/IECTB.

Hccnedosamenvcras paboma: Kak HalTH KOPEHb MHOT'OYICHA?

Tpeyroabuuku. lIpu3zHaku paBeHCTBAa TPEYIrOJbHUKOB

TpeyronpHuky. PaBHBIE TPEeyrodpHUKH B T€OMETPHUYECKHX KoH(urypamusax. [IpusHaku
paBeHCTBAa  TPEYroJbHUKOB. IIpu3Hakm paBeHCTBa  NPSAMOYTOJBbHBIX  TPEYrOJbHUKOB.
[leprieHauKyNIAp ¥ HAKIOHHAS.

YpaBHeHHUS H CHCTEMbI yPABHEHU

Jluneiinble ypaBHeHUs M uUX cucTeMbl. OmnpeneneHne 4Yucia KOpHEH JMHEHHOro
ypaBHEHHUs. PelleHue NMHEWHBIX YpaBHEHMM, COAEpXKAIUX 3HAK MOIyJsd. PemeHue JNMHEHHBIX
yYpaBHEHUH C MapaMeTpamu. Pellienne cucteM JIMHENHBIX YPaBHEHUN Pa3HbIMU METOIaMMU.

Hccnedosamenvckas paboma: TVHEWHbIE YpaBHEHUS, COJEpXKAallMe 3HAK MOJIYJIS.
[TocTpoenus ¢ MOMOIIBIO HUPKYIS U JIMHEHKH OOOCHOBaHUS MPOCTEUININX MOCTPOEHUM, ITAIbI
3a/1a4M Ha IOCTPOCHHUSI, PEILIEHHUE 3a/1a4 Ha IOCTPOEHUE LIUPKYJIEM U JINHEHKOM.

OceBasi cummerpus

durypel ¢ 0ceBoi cuMMeTpuen. IIpumepsl CHMMETpUN B OKPYKAIOIIEM MUDPE.

IIpoexm: cuMMETpHS B OKPY>KAFOIIIEM MUDE.

MHOroyroJbHIKH 1 reOMeTpHYecKre HePaBeHCTBA

CymMmMa BHYTPEHHHMX YIJIOB MHOTOYTOJbHMKAa M BHEIIHUX VYIJIOB  BBIIYKJIOTO
MHOroyrojabHuka. COOTHOIIEHUSI MEXJy CTOpPOHAaMH M yrjiamMH TpeyrojpHHKa. HepaBeHCTBO
TpeyrosbHuKa. HepaBeHCTBO 0 qmHE joMaHOW. HepaBeHCTBO Mexy NEpPHNEHAUKYIAPOM U
HAaKJIOHHOM. PaccTOssHME OT TOYKH 10 MPSIMOM.

Hccneoosamenvckasa paboma.: reOMETpUUECKHE HEPABEHCTBA.

DOyHKIUHA

[Touck o6sacTtu ompeneneHuss U MHOXKECTBAa 3HaueHUU ¢yHKIuM. lcnonb3oBaHue
pa3IMYHBIX CMOCO0OB 3afaHus (yHKUMHU. Vcnonbp3oBaHWe CBOMCTB (YHKUMH s aHAIN3a
rpauKOB peaabHbIX 3aBUCUMOCTEHN (HYIH (QYHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA (DYHKIINH,
NPOMEXYTKH BO3pacTaHuss M YyObIBaHWsA (YHKIMHM, HauOoJibllee W HaWMEHbIEE 3HAUYCHUS
byakuun). ['paduku, Kycouno-3amanHbie GyHKIIAN.

Hccneoosamenvckas paboma: CpaBHEHHE CBOWCTB (YHKIMM M UX TpapuKoB B
3aBUCUMOCTH OT ITapaMeTPOB.

I'eomeTpuuyeckne MecTa TOYEK



B3anMHOe pacnonoxeHue OKpyKHOCTH U NpsMOM. IIpumepsl reoMeTpuyecKkux MecT TOUeK
Ha IUIOCKOCTH. MeTOo ] reOMETPUYECKUX MECT TOYEK IPU PEIIEHUH I€OMETPUYECKUX 3aad.

8 KUIACC

Yuciia 1 BBIYMCICHUSA

KBazgparHblil KOpeHb. BhINOIHEHHE onepanuil ¢ UppauOHAIbHBIMUA YUCIIAMMU.

Anredpanyeckue BbIPaKeHUs

[pobHo-paninoHanbHble  BblpaxkeHUs.  CTeneHU.  BpINONHEHME  TOXKAECTBEHHBIX
peoOpa30BaHuil pallMOHAIBHBIX BBIPAXKECHUH.

LenTpajbHasi cHMMeTpHUs

DopMyIUpOBKa OINpPENEIECHUS U JI0KA3aTelIbCTBO CBOMCTB LEHTPAIBHO-CUMMETPUYHBIX
¢uryp. Jlenenue oOTpe3Ka Ha paBHbIE YacTH C TOMOIIBIO IUPKYJISs U JIMHEHKH.
HccnenoBarenbckas paboTa: CBOMCTBA LIEHTPAIbHO-CUMMETPUYHBIX (DUTYD.

IIpoexm: neHTpanbHasi CAMMETPUS B OKPYKAIOIIEM MHUDE.

YeTbIpEéXyroJabHUKH

[Tapannenorpamm, ero mnpusHaku M cBoicTBa. [IpsmMoyronbHHK, poMO, KBajpar, HX
npu3Haku W cBoiicTBa. Tpamenus. PaBHoOenpeHHas Tpameuus, €€ CBOIMCTBa W IPU3HAKH.
Cpenssisi JUHUS TpPEyroJibHUKAa M CpeiHss JuHUs Tpanenuu. CBoiicTBa W IpU3HAKU
CIEMAJIBHBIX BUJOB YETHIPEX YT OJIBHUKOB

Hccneoosamenvckasn paboma.: 3HaAKOMbIE U HE3HAKOMbBIE YETHIPEXYTOJIbHUKH.

YpaBHeHUs] M HEPABEHCTBA

OnpeneneHue paBHOCWIBHBIX ypaBHEeHUU. [IpumeHeHHe CBONCTB ypaBHEHMH C OIHOMU
nepeMeHHoN. OnpeneneHne KOJU4ecTBa JIEHCTBUTENbHBIX KOPHEH KBaJpaTHOIO ypaBHEHUS.
Pemenne apoOHO-pallMOHANIBHBIX YpaBHEHUMN, CBOSIIMXCS K JIMHEWHBIM WIM K KBaJpaTHBIM
YPaBHEHHUSAM, HCIOJIB30BAaHUE METOAA 3aMEHbl IIEpEeMEHHOW. PemnieHne TEKCTOBBIX 3ajay
anreOpandeckuM CIocoOOM: TEpexo]l OT CJIOBECHOH (OPMYIMPOBKH YCIOBHS 3ajaud K
anreOpanyeckoil MOJIENH MyTeM COCTAaBJIEHUS] YPaBHEHMS; PEIIEHHEe COCTABIEHHOIO YPaBHEHUS;
UHTepIpeTanus pesyaprata. ['paduueckas unTepripeTanys ypaBHEHUN ¢ IByMsI IEPEMEHHBIMH.

Pemenne cucteM ypaBHEHMI, B KOTOPBIX OJHO M3 YpaBHEHUHN HE SIBISAETCS JIMHEHHBIM.
I'paduyeckas uHTEpHpeTalMsi pEUICHUs] ypaBHEHUS C JIByMS IIE€PEMEHHBIMH U CHUCTEM
YPaBHEHHUH C ABYMs NIEPEMEHHBIMH. PelieHre HeIMHENHBIX HEPAaBEHCTB U UX CUCTEM. Pemienue
HEPAaBEHCTB, COJAEpXKalllUX 3HaK Moayis. M3o0paxeHue perieHHss HEpaBEHCTBA C OIHOMU
NIEPEMEHHON M CHUCTEMBl HEPABEHCTB HA KOOPJIMHATHOW MPSIMOM, 3allUCh PELIEHUS C MOMOILBIO
cuMBOJIOB. HepaBeHCTBO ¢ AByMs mepeMeHHbIMU. ['paduueckuil MeToj peleHUs CUCTEM
HEPABEHCTB C ABYMs IEPEMEHHBIMHU.

Hccneoosamenvckas paboma: paBHOCUIBHOCTb U CIIEACTBHUE.

Hccneoosamenvckas paboma: rpaduyeckas HUHTEpHpeTalus ypaBHEHHUH C JOBYMs
MePEMEHHBIMH.

Hccneoosamenvckas paboma: rpaduyecKrii METO peIIeHUs] CUCTEM HEpaBEHCTB C JIBYMS
MePEMEHHBIMH.

IIpeoGpa3oBanue nogodous

[Tpeo6pazoBanue noao6us u nogoOHbie Gpurypel. COOTHOIIEHUS B TOAOOHBIX UTYpax.

Hccneoosamenvckas paboma: 9to Takoe ppakran?

Jloka3aTe1bCTBa HEPABEHCTB

Onenka 3HaueHUs] BBIPAXKEHMSI C HCIIOJIB30BAHMEM HEpaBeHCTB. [IpumeHeHME CBOMCTB
HEPABEHCTB B X0Ji¢ pemeHus 3a1a4. OnpenencHiue paBHOCWIBHBIX HEPAaBEHCTB. J[0Ka3aTenbCTBO
HEpaBEHCTB. PellleHMe TEKCTOBBIX 3a4a4 C IOMOIUBI JIMHEHMHBIX HEPABEHCTB C OJIHOMU
TIEPEMEHHOM.

Hccneoosamenvckasa paboma: ITVUHENHOE HEPABEHCTBO C OJHOM IEPEMEHHOW C
IIapaMeTPOM.

IIpsiMoyroJibHBIE TPEYTrOJIbHUKH



Teopema Iludaropa u e€ mnpUMEHEHHE TPU PEIICHHM TNPAKTUYECKUX 3ajad.
JloKa3aTesnbCcTBO COOTHOIIEHUH MEXAY HMPONOPLHUOHAIBHBIMU OTPE3KaMH B IPSIMOYTOJIBHOM
TpeYrojbHUKE (BbICOTA, IPOBENEHHAS U3 BEPLIMHBI IPSIMOTO yIila; METPUYECKUE COOTHOLIEHMUS).
IIpuMeHEeHHEe COOTHOLIEHUM MNpU PEUICHUMM TI'e€OMETPUYECKHX 3ajJad. [pHUroHOMETpHYEeCcKue
(YHKIUU OCTPOrO yIiia MpsiMOYrOJbHOTO TPEYTOJIbHUKA (CHHYC, KOCUHYC, TAHT€HC, KOTAHTCHC).
3HavyeHHs TpUTOHOMETpUuecknX QyHkui st yrmoB 30°, 45°, 60°. Pemenue 3amau ¢
UCTIOJIb30BAHUEM TPUTOHOMETPUYECKUX (QYHKIIUH.

IIpaxmuxym: pelIeHne IPaKTUKO-OPUEHTUPOBAHHBIX 3a7ay.

Mamemamuueckoe copesrnoganue: PELICHUE 3a1a4 Pa3HBIMUA METOAAMM.

DOyHKIUHA

[Touck obnmactu ompeneneHUs U MHOXKECTBa 3HaueHUi ¢ynkuuu. I'padux ¢pynkuum k/x.
Oynaknus Buaa (ax + b)/(cx + d).

Yuciia ¥ BBIYMCIEHHSA: 1€ TUMOCTh

@opMyIUpOBKAa ONPEIEICHUs JEIMMOCTH HAaLENo, YUCEN, CPABHUMBIX II0 JaHHOMY
MonyJst0. BblnonHeHue neneHust ¢ OcTaTkoM. Jlokas3aTenbCTBO W IPUMEHEHHE CBOICTB
CpaBHEHMH 1O MOAYr0. Haxoxk1eHue 0cTaTKOB CyMMBI U ITPOU3BEACHHUS 110 JAHHOMY MOJYJIIO.

Hccneoosamenvckasn paboma: NenuMoCTb.

9 KVIACC

YpaBHeHusI 1 HepaBeHCTBA

bukBagpatHble ypaBHeHMs. MeToabl PaBHOCUIIBHBIX  NPeoOpa3oBaHUM, 3aMEHbI
NepEeMEHHOH, TpaduyecKkoro MeTojaa Npy peleHun ypaBHeHUH 3-if u 4-il creneHeil. Pemenne
HEPAaBEHCTB, COJEp)KalUX 3HaK Monyisd. HepaBeHcTBO ¢ nByMms nepeMeHHbIMU. lIpnMeHenue
rpadM4ecKoro MEeTo/Ia PeIICHUs CUCTEM HEPABEHCTB C ABYMs NIepeMEeHHBIMU. Pemenne npooHo-
palMOHATIBHBIX ypaBHEHUH M HepaBeHCTB. [locTpoeHue rpagukoB ypaBHEHUH, B TOM YHCIE C
UCIIOJIb30BaHNEM LHU(POBBIX pecypcoB. [IpuBOaUTE rpaguueckyr0 HHTEPIPETALUI0 PELIECHUS
YPaBHEHHA C JByMsl IEPEMEHHBIMH W CHCTEM YPaBHEHUH C JByMs II€pEMEHHBIMHU.
HccenenoBanue cUCTEM HENMHEMHBIX YPABHEHUH C IapaMeTpoM. PerieHne HepaBeHCTB ¢ ABYMs
IIEPEMEHHBIMU U UX CUCTEM.

Hccneoosamenvckue pabomwl: pelieHHE 3a7ad € IapamMeTpaMu — aiaredpandeckum
METO0M; IpapUUECKUM METOIOM.

Pemienue TpeyrojibHuNKOB

Teopema cuHYCOB U TeopeMa KOCUHYCOB, X IPUMEHEHUE IIPU PEILIEHUU TPEYTOJbHUKOB U
npakTH4eckux 3aaad. COOTHOUICHUS] MEXAY TpUroHoMeTpuueckumu GyHKuusaMu. [Ipocreiinme
(dbopMynbl pUBEAEHUS, BBIBOJAUMBIE U3 T€OMETpUYECKUX cooOpaxeHuid. Haxoxxaenue paguyca
onucaHHOM  okpyxkHoctu. Dopmyna I'epona. @Popmyna  IUIOMAAM  BBIIYKIOIO
YeThIPEXYTOJIbHUKA.

Ilpakxmukym: pelnieHne reOMETPUYECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a]a4 Pa3HBIMU
METOJIaMHU.

AuiredpanyecKkue BbIpasKeHUs1

CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTEIEM.

Omnpenenenne KOpHs n-il CTENEHU U CTETIEHU C PAllMOHATILHBIM [TOKA3aTEIeM.

[TpuMeHeHue onepanuy U3BJICUEHUS! KOPHS N-i CTENEHH, UCTIOIb3Ys MPH HEOOXOAUMOCTH
KaJbKYJIATOp. BblunMcieHne 3HaueHUs CTENeHH C palMOHAIbHBIM TokKaszaTeneM. OleHka
3HAUEHUN KOPHS N-H CTENEHHW, 3HAYEHHE CTENEHU C PALMOHAIBHBIM I0KAa3aTelIeM LEIbIMU
yyciaaMM U JAECATUYHBIMU JApoOsimMu. CpaBHEHME U YNOPSAOYMBAHUE PALMOHAIBHBIX MU
UPPALMOHATIBHBIX 4YMCEJl, 3allUCAaHHBIX C IIOMOIIbI0 KOpHS N-H CTENEHW, CTENEHU C
paLlMOHATIBHBIM ITIOKa3aTeneM. BhINosHeHne TOXIECTBEHHBIX NpeoOpa3oBaHUIl BBIPAKEHUH,
COJIepKalIuX KOPEHb N-i1 CTENEHH, CTENEHb C PAllMOHAIBHBIM [TOKA3aTEJIEM.

IloxoOue TpeyroibLHUKOB

Teopembl 0 IPOU3BENEHUN OTPE3KOB XOP/[, TEOPEMBI O IIPOU3BEIEHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBajpare KacaTelabHOM, TeopeMbl UeBbl 1 Menenas. MccnenoBanue, B TOM 4YHUCIE C



MOMOIIBIO HU(POBBIX PECYPCOB, U3Y4aeMbIX KOHpUrypanuid. [I[puMeHeHne JaHHBIX TEOpeM MpH
pEIIeHNN TeOMETPUYECKUX 3a/lad. 3HAKOMCTBO C MOHATHEM T'OMOTETHH, C €r0 MPUMEHEHUEM, B
TOM YHCJI€ B IPAKTUYECKUX CUTYaLUsX.

HUccneoosamenvckaa paboma (€ MCNOIB30BaHUEM MPOTPAMMHBIX CPEJICTB): TOMOTETHS U
€e CBOMCTBA.

DOyHKIUHA

[Tonsitue «pynkuus». IIpumenenue CBONUCTB (QYHKUMH: HYMH (DYHKIUH, MPOMEKYTKH
3HAKOIOCTOSIHCTBA (DYHKIIMM, MPOMEXKYTKHM BO3pacTaHUs U YObIBaHUS (PYHKIIMH, YETHBIE U
HEeueTHbIE (DYHKIMM, HauOOJblIee M HAaUMEHbIee 3HAuYeHUs (DYHKIMHM NpU pEIICHUH 3ajad.
[TocTpoenue rpadukoB GyHKIIMN ¢ TOMOIIBIO peoOpa3oBanuii Buaa: f(x) —f(x) + a; f(x) — f(x
+ a); £(x) — kf(x), £0x) — (| x |}, fx) — | fx) |

Pacno3naBanue creneHHbIX (YHKUUMNA M TOCTPOEHUE SCKU30B TIpadUKOB CTEMEHHBIX
(GyHKIMI ¢ HaTypaJdbHBIMU IIOKa3aTeNIIMU pa3HOW ueTHocTU. Mcnonb3oBaHue CBOMCTB
rpadukoB cTeneHHBIX (YHKIHMH € HATypaJbHBIMH IOKa3aTeNsIMU MpPHU pPEIIeHUH 3ajad.
IToctpoenne rpadukoB GyHKImHA y= VX , y = Vx, y=|x]|

Hccnedosamenvcras paboma: noBeneHue (GpyHKmum U ee rpaguka B 3aBHCUMOCTH OT
napaMerpa.

MeToa KOOPAUHAT

[TapannensHOCTb U MEPIIEHIUKYISAPHOCTD MPSIMBIX (Yepe3 yriaoBoi Ko ULIUEHT).

HaxoxneHnne nepecedeHMil OKPYKHOCTEM M HpsMbIX B KoopauHarax. dopmyna
paccTosiHusL OT TOYKHM A0 mpsimMoi. [lnomane mapanienorpamMma B KOOpAMHATax, MOHATHE 00
OpUEHTUpOBaHHOW Muiomaayu. [IpuMeHeHne Merona KOOpAMHAT B MPAaKTHUKO-OPUEHTUPOBAHHBIX
FEOMETPUUECKUX 3a/layaX, UCCIEeIOBAaHUE MPUIIOKEHUSI METO/Ia KOOPJIWHAT B BBIYMCIUTEIHHON
MaTeMaTHKe U HHPOpMAaTHKE.

Hccnedosamenvckas paboma: pelleHHE MPaKTHUKO-OPUEHTUPOBAHHON I'€OMeTpHUYECcKOn
3a/1a4ll METO/I0M KOOPAMHAT.

IIpaBujibHBbIE MHOTOYTOJbHUKH. OKPYKHOCTH H MHOTOYT0JIbHUKH

[ToHsATHE MNPaBUIBHOIO MHOTOYroyibHUKa. DOpMynbl Ui BBIYHCICHHUS HIIEMEHTOB
MPAaBWJIBHBIX MHOTOYI'OJIbHUKOB (CTOpPOHA, pajuyC BIUCAHHOW M ONHMCAHHON OKpYKHOCTEN).
BeiBog GopMyn JUIMHBI OKPYXKHOCTH U IUIOIIAAM Kpyra. J[MMHa Ayru OKpY>KHOCTH, paJHaHHas
Mepa yrna. [lmomans kpyra ¥ IUIowiaab KpPyroBOro cekTopa. BbrumcieHue nepuMeTrpoB U
UIOINAAEH CIIOKHBIX (PUTYp, BKIIOYAIONIUX HJIEMEHTHI KpyTa.

Camocmosmenvroe omkpvimue: KaKk HAlTH EPUMETP U IJIOLAAb CI0KHOU purypsi?

Ilpakxmukym: pelieHne 3a7ay MOBBIIEHHOHN CI0XKHOCTH.

YuciioBble NOC/I€10BATEILHOCTH H POrpeccuu

Onpenenenne BHIOB  IOCIEAOBATEIBHOCTEH: OTpaHUYEHHAs IOCIIEJOBATEIbHOCTD,
MOHOTOHHO Bo3pacTatomas (yObIBaroIias) mocieaoBaTelbHOCTh. [IpencTaBienne 6€CKOHEYHBIX
NEpUOJIMYECKUX JIpoOei B BHUAE OOBIKHOBEHHBIX. 3HAKOMCTBO C TOHSATHEM CXOAMMOCTH
MOCIEI0BATEIbHOCTH, HAXOXKJIEHHE CYMMbl OECKOHEYHO YyOBIBAalOIIe TeoMeTpHuecKoi
nporpeccuu. [IpuMeHeHre MeToa MaTeMaTH4YeCKOM NHAYKIUH.

Hccneoosamenvckaa padoma: TOBENEHUE IOCIENOBATEIbHOCTEH — OT THUIIOTE3Bl JI0
JI0Ka3aTeNnbCTBa.

JBUKEeHUS MJI0CKOCTH

LlentpansHas cummetpusi. lLlenTpanbHo-cummeTpuunble Gurypsl. I[loBopotr. OceBas
cuMmmeTpusi. GUrypbl, CAMMETPUYHBIE OTHOCUTEIIBHO HEKOTOpOU ocu. IlapamnenbHblil mepeHoc.
[TonsTue nBMXEHUS U ero cBoiicTBa. PaBencTBo ¢uryp. [IposiBaeHHs cUMMETpUU B IpPUPOAE,
KUBOIMCH, CKYIBNOTYpe, apxutekrype. Kommosummu aBmxeHui (mpocTeiiiue MnpuMepsl).
[TpuMeHeHne B pelIeHuN FTeOMETPUIECKUX 3a/1a4.

HUccneoosamenvckas paboma (¢ ucnoiv3zo8anuem npocpammublx cpeocmas). KOMIO3UIUS
JBHOKCHUH.



IIVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI

1) nampuomuueckozo 6ocnumanusi:

- IPOSIBJICHNE MHTEPECa K MPOILUIOMY M HACTOSIIEMY POCCHIICKON MaTeMaTHKH;

- IIECHHOCTHO€ OTHOILIEHHE K JIOCTHXKEHUSM POCCUHUCKUX MATEMAaTHKOB U POCCHUHCKOMN
MaTeMaTHYECKOM LIKOJIbI, K UCIIOIb30BAHUIO 3TUX JOCTIXKEHUH B IPYTUX HAyKaX M HMPUKIIAIHBIX
chepax;

2) epadscOanckozo u OyXo8HO-HPABCMBEHHO20 60CHUMAHUSL:

FOTOBHOCTh K BBINOJIHEHUIO OOSA3aHHOCTEH TpakJaHWHA M peaju3aluu €ero Ipas;
NpEJCTaBICHUE O MaTeMaTHYeCKMX OCHOBaX (DYHKIIMOHMPOBAHHS PpA3IMYHBIX CTPYKTYP,
SBJICHUH, TPOLEIYp TPaKIAHCKOTro oOIliecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTh K
OOCYX/IEHUIO THYECKHUX MPOOJeM, CBS3aHHBIX C MPAKTUYECKUM TNPHUMEHEHHEM JOCTIKECHHN
HAyKH; OCO3HAHUE BaXKHOCTH MOPAIbHO-3TUYECKUX MPUHIIUIIOB B ACSITEILHOCTH YYEHOTO;

3) mpyo0osoeo 6ocnumanus: yCTAaHOBKA HAa aKTUBHOE y4acTHE B PEUICHUH MPAKTUYECKUX
3aJ]a4 MaTeMaTU4YeCKOW HAMPaBICHHOCTH; OCO3HAHUE BaKHOCTU MAaTEMaTHYECKOI0 00pa3oBaHus
Ha TPOTSDKEHUHM BCEHW JKM3HM JUISI YCHEIIHOW MPO(ECCHOHATBHON AEATENBHOCTH M Pa3BUTHE
HEOOXOJUMBIX YMEHHMI; OCO3HAHHBIM BBIOOP M TOCTPOCHUE WHIUBUAYAIBHONH TPaeKTOPUU
o0pa3oBaHUsl M JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HMHTEPECOB M OOIIECTBEHHBIX
MOTPEeOHOCTEH;

4) acmemuuecko2o 60cnumanus: CIOCOOHOCTh K SMOIIMOHATEHOMY

U ICTETUYECKOMY BOCIPHUATHIO MaTeMaTH4YeCKUX OOBEKTOB, 3a7ay, PEUICHHH, pacCcyXIeHUM;
YMEHHUE BHJIETh MATEMATUYECKHE 3aKOHOMEPHOCTH B UICKYCCTBE;

5) yennocmu nayunoeo no3nanus: OpUSHTALUS B IEITEILHOCTH Ha COBPEMEHHYIO CUCTEMY
HAYYHBIX TPEJICTaBICHUHA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJOBEKa, MPUPOIBI U
oOmiecTBa; MOHMMaHME MaTeMaTHMYECKOW HAayKH Kak cgepbl 4YelIOBEYECKOH esTelbHOCTH,
ATAllOB €€ PAa3BUTHS M 3HAYUMOCTH [UIS Pa3BUTHS [WBUWIM3AIMH; OBJIAJCHUE S3BIKOM
MaTeMaTUKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpeICTBOM IIO3HAHUS MHpa; OBJIAJCHUE
HaBBIKAMH HCCIIEIOBATEIHCKON IEATEIEHOCTH;

6) usuueckozo eocnumanus, opmuposanus Kyibmypvl 300p06bsi 1 SMOLUOHAIBHOTO
0JIaroTOTy4Hsi: TOTOBHOCTh IIPUMEHSATh MAaTeMAaTUYECKHE 3HAHUS B HHTEPECAaX CBOETO 3/I0POBbS,
BEJICHUS 3[I0POBOTO 00pa3a >KM3HU (37J0pOBOE NMUTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATHH U
OTIbIXa, peryispHas (usnyeckas aKTHUBHOCTH), C(POPMHPOBAHHOCTH HaBblKa pediekcuu,
IpU3HAHUE CBOETO MPaBa Ha OIIMOKY M TaKOI'o K€ MpaBa JAPYroro 4eiaoBeKa;

7) 9KONI02UYECKO20 80CNUMANUA: OPUCHTAINS HAa TIPUMEHEHHE MaTeMaTHYEeCKUX 3HAHUM
JUIsL pelieHus 3a1a4 B 00JaCTH COXPAHHOCTH OKpY’KaloIIel Cpe/ibl; MIaHUPOBAHUE TTOCTYITKOB U
OIIEHKa WX BO3MOXKHBIX TMOCJEICTBUHA ISl OKpYXKAroIIeHd Cpelbl; OCO3HaHUE TI00aTbHOTO
XapakTepa 3KOJOrMYECKUX Mpo0IeM U IMyTel UX pelIeHus;

8) aoanmayuu K USMEHAIOUWUMCSL YCIOBUIM COYUATILHOU U NPUPOOHOU CPeObl.

TOTOBHOCTh K JECWCTBUSIM B YCIIOBHUSAX HEOIPEIECTECHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4epe3 MPaKTUIECKYIO JIEeATEIFHOCTh, B TOM YHCIIE YMEHUE YUYUTHCS y APYTHX
Jrofied, MpuoOpeTaTh B COBMECTHON JIESITEIbHOCTH HOBBIE 3HAHMS, HABBIKK U KOMIIETEHIIUU U3
OTIBITA JIPYTHX; HEOOXOIUMOCTh (DOPMUPOBATH HOBBIE 3HAHUS, (POPMYITUPOBATH UICH, TIOHSITHS,
TUIOTE3bl 00 00BEKTaX U SIBICHUSX, B TOM YHCJIE paHee HE M3BECTHBIX, OCO3HABATH JIE(UIUTHI
COOCTBEHHBIX 3HAHMH M KOMIIETEHTHOCTEH, IUJIaHUPOBaTh CBOE pa3BUTHE, CIOCOOHOCTh
0CO3HAaBaTh CTPECCOBYIO CHTYallMl0, BOCIPHHHMATh CTPECCOBYIO CHUTYallMI0 KaK BBI3OB,
TpeOyroIuii KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUs U IeUCTBUS, POPMYIHPOBATH
U OLICHUBATh PUCKHU U MOCIEACTBUS, ((OPMUPOBATH OMBIT;

9) socnumaHus UHGOPMAYUOHHOLL KYTbINYPbL:

NPOSIBIIGHUE MHTEpeca K HMCIOJBb30BAaHUIO LU(MPOBBIX TEXHOJIOTMH IS ONTHMH3ALUU
MIPOIIECCOB TIOWCKA, aHalin3a, 00pabOTKH, CO3/IaHus, Iepeaur MaTeMaTHueCcKol HHPOpMAIIU 1



BU3yaIM3allMil MareMaTW4ecKHX OO0OOIIEHUII M pe3yJabTaTOB aHaju3a; TOTOBHOCTh K
UCTIOJIB30BaHUIO0 IU(PPOBBIX WHCTPYMEHTOB ISl BBIMOJHEHUS Y4eOHOW IESATEIBHOCTH TIpU
U3y4YEeHHH MAaTEMaTHKH; CHOCOOHOCTh TNPUMEHATh LHU(PPOBBIE HWHCTPYMEHTHI B YCIOBHAX
peanu3ali Mep IO MPEAYNPEKJACHUI0 BO3MOXKHBIX HETATHBHBIX ITOCIEACTBUN aKTUBHOTO H
CHCTEMaTHYECKOTO IPUMEHEHUS U(PPOBBIX TEXHOJIOTUI B YUCOHBIX IEIISX.

METAINIPEAMETHBIE PE3YJIbTATbBI

1. ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe /IelicTBUS

1) Bazosvie nocuneckue oelicmsusi.

BBISBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MMPHU3HAKH MaTEMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOWICHHH MEXAYy TMOHATHAMH, (DOpPMYIUpOBaTH ONPEACICHUS  TOHSTHIA,
yCTAQHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(HUKAIMK, OCHOBAaHUS Ui 0000UIeHHA U
CpaBHEHWSI, KPUTEPHH ITPOBOIMMOTO aHAJIN3a,;

BOCIIPHHUMATh, (OPMYJIHPOBATH W NPeoOpa3OBHIBATH CYXKIEHHS: YTBEPIUTEIbHBIE U
OTpHIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHEIC,

BBISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHBOpEYHsS B (akTax,
JAHHBIX, HAONIOJICHUSX W  YTBEPXKACHUAX, MpeliaraTb KPUTCPUH JUISl  BBISABJICHHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEYUN;

JIeNIaTh BBIBOJABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKHU, ICIYKTUBHBIX W HHIYKTUBHBIX
YMO3aKJIIOYeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

pa3duparh J0Ka3aTeIbCTBA MAaTEMATHUSCKUX YTBEPXKICHUH (TIPSAMBbIC U OT MPOTHBHOTO),
IPOBOJIUTH  CAaMOCTOATENBHO  JIOKA3aTEeNbCTBA MaTeMaTWYeCKHX (DaKTOB, BBICTPAMBATh
apryMEHTAallMI0, PUBOJUTH MPUMEPHI U KOHTPIPHUMEPHI, MPUMEHATh METOJ MaTeMaTUYeCKON
WHIYKIIH, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATh CHoco0 pemieHus y4eOHOW 3amaud (CpaBHHMBATh HECKOJbKO BapHaHTOB
pemeHus, BbIOMpaTh HamOojee MOAXOSMIIMN C YYETOM CaMOCTOSITENIbHO BBIIEIEHHBIX
KPUTEPHEB).

2) baszosvie ucciedosamenvckue 0etcmeust.:

UCIOJIb30BaTh BOMPOCHI KaK MCCIeI0BaTeNbCKUI HHCTPYMEHT MO3HaHUs, (POpPMYIUpOBaTh
BOTIPOCHI, (PMKCUPYIOIINE MMPOTUBOPEUNE, MTPOOIIEMY, CAMOCTOSITETIHHO YCTAaHABIUBATh HCKOMOE
U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, ApI'YMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOJUTH MO CAMOCTOSITENILHO COCTABICHHOMY IUIaHY SKCIEPUMEHT, MCCIEIOBAHUE TI0
YCTQHOBJICHUIO OCOOEHHOCTEH MAaTeMaTHYecKOoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXIY
coboii;

CaMOCTOSTENIbHO (hOpPMYyITUpPOBaTh 000OIIEHNS U BBIBOJIBI 110 pe3ybTaTaM MPOBEICHHOIO
HaAOJIOICHUs, WCCIIEIOBAHUS, OKCIEPUMEHTa, OIEHUBATh JIOCTOBEPHOCTh MOJYYECHHBIX
pe3yJbTaTOB, BEIBOJOB U 0000IEHHI];

IPOTHO3UPOBATH BO3MOXKHOE Pa3BHUTHE IMPOIECCa, a TAKXKE BBIIBUTATH TPEATIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

3) Paboma c ungpopmayueii:

BBISBIISITH HEIOCTATOYHOCTh M M30BITOUHOCTh MHPOPMALIMH, TaHHBIX, HEOOXOAUMBIX IS
pEIIeHHS 3a/1a9H;

BBIOMpATh, aHAIU3UPOBaTh, CHUCTEMATU3UPOBAaTh W WHTEPIPETHUPOBATh HH(POPMAIUIO
Pa3NINYHBIX BUAOB U (POPM NPEICTABICHHUS;

BbIOMpAaTh (hopMy MpencTaBIE€HUS MHPOPMALMU U WILIIOCTPUPOBATh pellacMble 3aJauu
CXeMaMH, JruarpaMMaMu, HHOU TpaduKoil 1 MX KOMOWHAIIHSIMU;

OLICHUBATh  HAJIEKHOCTb HMH(OpPMAIMM TO  KPUTEPUSAM, TPEAIOKECHHBIM  HIIU
c(OPMYITHPOBAHHBIM CAMOCTOSITEIHHO.

2. KomMyHuKaTHBHBIC YHUBepcaabHbIe yYeOHbIe JeHCTBHA:

BOCIIPHHUMATh U (DOPMYJIHPOBATh CYXIEHHS B COOTBETCTBHU C YCIOBUSIMH U IEISIMHU
oO0IIeHus!, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX U MUCHMEHHBIX



TEKCTaX, JaBaTh IMOACHEHHMS IO XOAy pEUICHHs 33Ja4d, KOMMEHTHPOBATh TOJTY4YE€HHBIN
pe3yJbTaT;

B X0/€ OOCYX/IEHHUS 33/JaBaTh BOIPOCHI MO CYLIECTBY OOCYXKIAaeMOH TeMbl, POOIEMBI,
peliaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIlCJICHHbIE HA MOMCK PELICHHs], COMOCTaBISATh CBOU
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUAOra, OOHApY>KUBATh Pa3M4KMe U CXOICTBO
MO3UIHUI, B KOPPEKTHOH opMe GOpMyIUpPOBATh Pa3HOTIACHS, CBOU BO3PAKEHUS;

NPEICTaBIATh PE3YJbTAaThl PEIICHHs 3a7ayd, SKCIEPUMEHTa, HCCIEIOBaHHsS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIJICHUS C Y4ETOM 3aJady [pPEe3eHTAluu U
O0COOEHHOCTEHN ayAUTOPUH;

MOHMMATh M UCMOJb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIUBUIYaIbHOW pabOThI Ipu
pemeHn y4eOHBIX MaTeMaTH4YeCKHX 3ajad, MPUHAMATh IeJIb COBMECTHOM JesTEIbHOCTH,
IUTAHUPOBATh OPraHU3alMI0 COBMECTHON paldOThlI, paclpeeNsiTh BUAbI padoT, JOrOBapUBATHCS,
00CYX/1aTh MPOLIECC U PE3YNIbTAT paboThI, 00001IIaTh MHEHHSI HECKOJIBKHUX JIFOCH;

y4acTBOBaTh B IPYNNOBBIX (hopMax paboThl (00CyXkIeHHS, OOMEH MHEHUN, «MO3TOBBIC
IITYPMBI» W WHBIC); BBIIOJIHATH CBOIO 4YacTh pabOTBl M KOOPAMHUPOBATH CBOM JEHCTBHS C
IpYTMMH 4YJeHaMH KOMAaHJbI, OLIEHWBAaTh KAauyeCTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIa/Ja B
00N Pe3yNbTaT M0 KPUTEPHUSIM, CHOPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3. PeryasiTuBHbIe YHMBepcaJIbHbIe Y4eOHbIe 1eHCTBUS

1) Camoopeanuzayus:

BBISIBJISITH  MPOOJIEMBI Uil  PELIEHUS B JKU3HEHHBIX W Y4YeOHBIX CHTYyalHsX,
OPUEHTHPOBATHCS B PA3JIMYHBIX MOAX01aX MPUHATHS pelIeHUH (MHINBUAYAIBHOE, TPYIIIOBOE);

CaMOCTOSITENIbHO COCTABJISITH ILJIaH, aITOPUTM PEILIeHUs 3a7a4u (MM ero 4acTh), BHIOUpaTh
CHoco0 pemeHus: € YYEeTOM HMEIOUIMXCS pECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C yU€TOM HOBOM HH(pOpMAILIHH.

2) Camoxoumpons.

BJIAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAaMOKOHTPOJI Mpollecca U pe3yibTaTa peIIeHus
MaTeMaTHYECKOH 3a/1aui, CAMOMOTHBALINU M PEIICKCUH;

NpPEeBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPH PEIIEHUM 3a]aud, BHOCHUThH
KOPPEKTHBBl B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENHCTB, HAWICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OILICHUBATh COOTBETCTBUE pe3yjbTaTa NESATEIBHOCTH IMOCTABICHHOW IIENM W YCIOBUSM,
OOBSACHATH MPUYUHBI JOCTH)KCHUS WM HEJJOCTHKEHHUS 1[EJIU, HAXOUTh OIIMOKY, 1aBaTh OLEHKY
PUOOPETEHHOMY OIIBITY.

3) DmoyuoHanbHbIL UHMELLIeKm.:

BBIpOKaTh OSMOIWW TIPH H3YYCHUH MAaTEeMAaTHYECKHX OOBEKTOB W (PaKTOB, [1aBaTh
HMOIMOHAIBHYIO OIICHKY PEIICHUs 3a1a4H.

MNPEJIMETHBIE PE3YJIBTATHBI

7 KJIACC:

1) Wcronb30BaTh MOHSATHS MHOKECTBA HATypalbHBIX YWCENl, MHOXKECTBA IICIBIX YHCEl,
MHOXECTBa pallMOHAJIBHBIX YHCEN TMpH pPELUIeHUH 3a]ad, IPOBEACHUU pacCyKIACHUH U
nokazarenbcTB.IIoHNMaTh U OOBSICHATH CMBICT IO3UITMOHHON 3aITFCH HATYPaIbHOTO YUCIIA.

2) BuInonHATH, codyeTass yCTHbIE M MUChbMEHHBbIE MpUEMBbI, apu(pMeTHuecknue IeHCTBUS C
paMOHATBFHBIMU YUCIIAMH, HWCIOJIB30BAaTh CBOWCTBA YWCENl W TpaBWiIa ICHCTBUH, MPHEMBI
palroHaTbHBIX BBIYUCICHUH.

3) BeITIOTHATE ACUCTBUS CO CTETICHSIMU C HATYpPaIbHBIMH MTOKA3aTEIISIMHU.

4) HaxomuTh 3HAY€HUs YUCIOBBIX BBIPAKEHUH, COAEPIKAIIUX pallOHATbHBIC YWCIA U
CTEMEHH C HATypaJbHBIM IIOKa3aTelieM, MPUMEHSATh pPa3HOOOpa3HbIE CIOCOOBI W IMPUEMBI
BBIUMCJICHHSI, COCTABIISATh U OILEHWBATh YHCJIOBBIC BBIPAKECHUS TMPH PEIICHUHM MPAKTHUECKUX
3a]a4 1 3a]a4 U3 IPYrux y4eOHbIX MPEIMETOB.



5) OkxpyrasTh umucia € 3aJaHHOH TOYHOCTBIO, & TAKXKE€ I10 CMBICIY IPAaKTHYECKON
CUTyalluM, BBIIOJHATh IPUKHUJIKY M OLEHKY pe3yjbTaTa BBIYMCIEHHM, OLIEHKY 3HaYeHUH
YKCJIOBBIX BBIPQXKEHUMH, B TOM YHCJIE IIPU PELLIEHUH PAKTUYECKUX 3a/1a4.

6) Pemarb TekCTOBbIE 3ajaud apU(PMETUYECKUM CIIOCOOOM, MHCIOJb30BaTh TaOJIMIIbI,
CXEMBI, UEPTEXKHU, IPYrHe CPEACTBA IPEICTABICHMSI JAHHBIX IIPY PELLICHUH 3a/1a4.

7) Joxa3piBaTh M IPUMEHSATH MIPU PEIICHUH 3a7a4 MPU3HAKK JeTUMOCTH Ha 2, 4, 8, 5, 3, 6,
9, 10, 11, mpu3Haku JeIMMOCTH CyMMBI U IPOU3BEIEHUS 1IEJIbIX YHCET.

8) IIpuMeHsATh MPU3HAKYU JASTUMOCTH Ha 7 1 13.

9) PackiaipiBaTh Ha MHOXKUTENH HATYpaJIbHBIC YHUCIIA.

10) CBoGoaHO omnepupoBaTh MOHATHSMM: YETHOE YHMCIO, HEUYETHOE YHUCIIO, B3aHMMHO
IIPOCTBIE YHCIIA.

11) HaxonuTh HauOONBIINKA OOIIMIA NEIUTEh U HaUMEHbIIEE OO0IIee KPaTHOE YHCENT U
MCIIOJIb30BaTh UX IIPU PEILIEHUH 3aja4, IPUMEHATh aroput™M EBkinaa.

12) OnepupoBaTh MOHIATHEM OCTAaTKa IO MOJYJI0, NPUMEHATh CBOMCTBA CpPaBHEHUH IO
MOJYJIIO.

13) Hcnonb3oBaTh anreOpanvyeckyrd TEPMUHOJOTHI0 M CHUMBOJMKY, NPUMEHATh €€ B
IIPOLIECCE OCBOEHUS Y4eOHOT0 MaTepuaia.

14) Hcnonb3oBaTh MOHATHE TOXAECTBA, BBIMNOJHATH TOXKIECTBEHHBIE MPEOOpa3OBaHUs
BBIPAXEHU, JOKa3bIBaTh TOXK/IECTBA.

15) BomonssTe neiicTBus (CI0XKeHHE, BBIYMTAHUE, YMHOXKEHUE) C OJHOWIEHAMHM U C
MHOTOWJICHAMH, TPUMEHATh (POPMYIIBI COKPALICHHOTO YMHOXEHHS (KBagpaT M KyO CYMMBI,
KBaJpaT U KyO pa3HOCTH, pa3HOCTh KB3JpaToOB, CyMMa U Pa3HOCTh KyOOB), B TOM 4HCIE JAJIS
YIPOILEHUS BBIYUCICHUIA.

16) CocTaBnsaTh U pemiaTh JUHEHHOE ypaBHEHHE WM CHUCTEMY JIMHEHHBIX YpaBHEHHH IO
YCIIOBUIO 3a/layM, HWHTEPIPETHUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3a/aydl TMOJy4YEHHbBIN
pesyiabrar. CTpouts rpapuky TMHEHHBIX QyHKIUH. CTpouTh rpaduk GyHKIHUU y = [X|.

17) OnuceiBaTh ¢ MOMOLIBI0 (YHKIUH H3BECTHBbIE 3aBUCHUMOCTH MEXIY BEIMYHMHAMU:
CKOPOCTb, Bp€Ms, PacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IMPOU3BOJIUTEIBHOCTb, BpEMS,
00beM paboTHI.

18) HaxoauTe 3HaueHne (QyHKIMM [0 3HAYECHHUIO €€ apryMeHTa.

19) [lonumars rpaduueckuii cnoco0® NpeACcTaBlIeHUs U aHaiau3a UH(QOpMalUK, U3BJIEKaTh
U MHTEPIIPETUPOBATh HH(OPMAIIHIO U3 IPaMKOB peabHBIX MPOLECCOB M 3aBUCUMOCTEIA.

20) Ucnonp3oBarh cBoWcTBa (PYHKUMM A aHaIU3a rpa@UKOB peasibHbIX 3aBUCUMOCTEN
(Hynmu (QyHKIMHM, TPOMEXYTKHM 3HAKOMOCTOSIHCTBA (DYHKIMM, NPOMEXKYTKH BO3pAaCTaHHUs |
yObIBaHUS QYHKIMH, HAUOOJIbIIIEe U HAUMEHbIIIEe 3HAYCHUS (PYHKIIMH).

21) Hcnons3zoBaTh rpaduku Ui MCCIENOBAHUS MPOLECCOB M 3aBUCUMOCTEH, NpHU
pellIeHnN 3a7a4 U3 IpYTuX y4eOHbIX MMPEIMETOB U PeasIbHOM JKHU3HH.

22) Jlenatb NPUKUIKY U OLEHKY JIMHEHHBIX M YIVIOBBIX BEJIMYMH IIPEIMETOB B pealbHON
’KU3HU, pa3MEPOB MPUPOAHBIX OOBEKTOB.

23) Bnamerp mnoHsATHEM «reomerpudeckoe wmecto Touek» (I'MT). Omnpenensats
OMCCEeKTpUCY yIia W CEPeIUHHBIA TeprneHaukysip K oTpe3ky kak ['MT. Tlome3oBaThest
nonsitueM I'MT nipu 1oka3aTesbcTBE FEOMETPUUECKHUX YTBEP)KIEHUH U IIPU PELICHUH 3a/1a4.

24) BnaneTe NOHSTHEM KacaTelbHOW K OKPYKHOCTH, IIOJIb30BAThCA TEOPEMOU O
NEPIEHIUKYJIIPHOCTU KacaTeIbHOM U paauyca, IPOBEIEHHOIO K TOUKE KacaHusl.

25) Jloxa3biBaTh PaBEHCTBO OTPE3KOB KacaTeIbHBIX K OKPYKHOCTH, NMPOBEACHHBIX W3
OJIHOM TOYKH, U IPUMEHSTH 3TO B PEIIEHUH F€OMETPUUECKUX 3aa4.

26) Jloka3bIBaTh U MPUMEHSATH MPOCTEHUININE TEOMETPUUECKUE HEPABEHCTBA, TOHUMATh WX
IIPAaKTUYECKUM CMBICIL.

8 KJIACC:

1) IToHnMaTh ¥ UCHIOIB30BATh MPEACTABIECHUS O PACIIMPEHUH YUCIIOBBIX MHOKECTB.



2) CBoOonmHO oOmepUpoBaTh MOHATUSAMH: KBaJIpaTHBIA KOpPEHb, apUPMETUUECKUN
KBaJpaTHBIH KOPEHb, HMPPALMOHAIBHOE YHCIIO, HAXOAWUTh, OLICHUBATh KBAJIpaTHbIE KOPHH,
UCTIONB3Ysl TPH HEOOXOIUMOCTH KaJbKYJISATOP, BBIIOJIHATH NPEOOpa3OBaHMUS BBIPAKEHHIA,
coJiepKallMX KBaJpaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

3) Ucnosnb3oBaTh HaualdbHbIE MPEACTABICHUS O MHOKECTBE NEHCTBUTENIBHBIX YMCEN AJIS
CpPaBHEHMsI, OKPYIJIEHUS M BBIYMCICHHMH, M300pa)xkaTh AEHCTBUTEIbHbIE 4YMCIAa TOYKAMH Ha
KOOPJAMHATHOU IIPSIMOM.

4) Ucnonp30BaTh 3anucu OOJBIIMX M MaJbIX YHUCEN C IMOMOUIbIO AECATUYHBIX ApoOeil u
creneHed uucna 10, 3amuceiBaTh U OKPYIJISATh YMCJIOBBIE 3HAUEHUS pEaJIbHBIX BEJIUYHMH C
UCIIOJIb30BAHUEM Pa3HbIX CUCTEM U3MEPEHUIA.

5) CBobGomHO omepupoBaTh MOHATHEM OCTAaTKa MO MOJAYJIO, HPUMEHSITh CBOWCTBA
CpaBHEHHH 110 MOJYJIH0, HAXOJUTh OCTaTKU CYMMBbI M IIPOU3BEACHNUS 110 JAHHOMY MOJYJIIO.

6) HaxomuTe JONYCTHUMBIE 3HAYEHUS TIEPEMEHHBIX B  JIPOOHO-pAIlMOHAIBHBIX
BBIPQ)KEHUSIX.

7) IlpuMeHATh OCHOBHOE CBOMCTBO PAallMOHAIBLHON JPOOH.

8) BrinonHATh NpuBeAeHUE anredpandeckux Apodeil k o0IeMy 3HaMEeHATEeNo, CII0KEHUE,
YMHOXXEHUE, JIeTICHHE anreOpandecKux Apooeii.

9) BBINOIHATH TOKAECTBEHHBIE TPEOOPa30BaHMsl PAllMOHAIBHBIX BHIPAXKEHUH.

10) Ilpumensars mnpeoOpa3oBaHMsI BBIPAKEHUW JUISI PELICHUS pPA3IMYHBIX 3a1ad U3
MaTEeMaTHKH, CMEXHBIX IPEJMETOB, U3 PEAIbHOMN IPAKTUKH.

11) IlpuMeHATH NOHSTHE CTENEHM C LENbIM II0KA3aTeJEeM, BBINOJIHATH MpeoOpa3oBaHUs
BBIPA)KEHUI, COJIEpKALUX CTEIEHH C LEJIbIM [TOKa3aTeIeM.

12) HaxomuTh [n0MyCTUMBIE 3HAYEHUS] IEPEMEHHBIX B BBIPAKECHUIX, COJAEPKAIIMX
aprudMeTHUeCKue KBaIpaTHbIE KOPHHU.

13) BpimonssaTs npeoOpa3zoBaHUsl UPPALUMOHATIBHBIX BBIPAXKEHMM, HCIONB3Yys CBOMCTBA
KOpHEH.

14) Pemats 1poOHO-paliuoHaIbHbIE YPABHEHUS.

15) Pewmarh nuHeiHble ypaBHEHHUS C NapaMeTpaMH, HECIO0)KHbIE CHCTEMbl JMHEHHBIX
YPaBHEHUH C TapaMETPaMH.

16) IlpoBomuTh HCCIENOBAaHUS YpaBHEHHM W CHCTEM YpaBHEHHH, B TOM 4YHCIE C
IPUMEHEHHEM TpaQUuecKux IMpeAcTaBiIeHU (yCTaHaBIMBAaTh, HMMEET JIM YpaBHEHUE WIIU
cucTeMa ypaBHEHUI pelieHus, €Clii UMEET, TO CKOJIbKO, M ITpoyee).

17) Ilepexoauth OT CIOBECHOM (OPMYIUPOBKH 33Jaud K €€ airedpandeckoll MoJEenH ¢
IIOMOLIBIO COCTABJICHUS YPABHEHMsI WJIM CHCTEMBbl YypaBHEHHWI, HMHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4Ml MOJIYYEHHbIN pe3ysbTar.

18) IIpumeHATH CBOMCTBA YHMCIIOBBIX HEPABEHCTB JUIsl CpPaBHEHMS, OLICHKH, pPEIIaTh
JUHEWHbIE HEPAaBEHCTBA C OJHOW TIEPEMEHHOM M WX CHCTEMBI, J1aBaTh TpapUUIECKyIO
WUIIOCTPAllMI0 MHOXKECTBA PELIECHUI HEpPaBEHCTBA, CHUCTEMBl HEpPABEHCTB. Jloka3bIBaTh
HEPaBEHCTBA.

19) IloHumaTb W HCHONB30BaTh (YHKIMOHAJIBHBIE TMOHATUS M SA3bIK (TEPMUHBI,
CHMBOJIMYECKHE O0O03HAYCHUS), OMPENENsTh 3HaUeHHWE (YHKIMU IO 3HAYCHHUIO apTryMEHTa,
OTIpeNieNATh CBOWCTBA (PYHKLUH I10 €€ TpaduKy.

20) Ctpoutb rpaduxu (yHKIUN, ONUCHIBATH CBOMCTBA 4YHMCIOBOW (QYHKIMH IO €€
rpa¢uky. Pacno3HaBaTh OCHOBHBIE BH/Ibl YETHIPEXYTOJBHUKOB, UX 3JEMEHTHI, I10JIb30BaThCA UX
CBOMCTBaMHM TMpPHU PEIICHUU TEOMETPUYECKUX 3ajad. Pasznmnuarh NOpU3HAKU U CBOMCTBA
napajjienorpaMma, pom6a M HpSIMOYTOJbHUKA, TOKa3blBaTh MX W YBEPEHHO NPUMEHSTH MpPHU
pEeLICHUH TeOMETpHUYECKUX 3anad.Pacrno3HaBaTh LEHTPaJIbHO-CUMMETPUUYHBIE (QUIYpBl U
MCII0JIb30BaTh UX CBOMCTBA IPU PELICHUU 3a/1a4.

21) Bmamerp mnoOHATHSAMH TOAOOUS  TPEYrOJbLHUKOB, KodhdHIMEHTa T0m00us,
COOTBETCTBEHHBIX  JJIEMEHTOB MOJOOHBIX TPEYroJbHUKOB. VIMeTh mpejacTaBieHHE O
npeoOpa3oBaHuKM TOMO00MS W O MOAO0OHBIX (urypax. Ilomp3oBaTbes mNpuU3HAKAMHU TTOA00US



TPEYrOJIbHUKOB IIPU PEIICHUN T'€OMETPUYECKUX 3ahad. J{oka3pIBaTh U NPUMEHATH OTHOILEHUS
IPONOPLHUOHAIBHOCTH B MPSIMOYTIOJIbHBIX TPEYroJIbHUKaX. J(oKa3plBaTh U NMPUMEHATh TEOPEMY
@aneca. [IpumeHsTh MO100ME B MPAKTUYECKHUX 3a7ayax.

22) BbIBOAUTH M HCIOIB30BaTh IpocTeliye (HopMyibl I IUIOIAAM TPEYroJIbHUKA,
napajjenorpaMMa, pom0a ¥ Tpameuud. BpHCHATH (pa3sNIu4HBIMH Ccroco0amMu) IUIOMIATh
TPEyrojpHUKa W IUIOIAAM MHOTOYIOJNBbHBIX (QUryp (HOJb3ysch, TIAe HEoOX0AUMO,
KalnpKysaTopoM). [lpumeHsaTs MeTon Iulomiafed Ui pelleHHs 3ajad. 3HaThb OTHOIIEHHE
IIomaaed MnoxoOHbIX (GUIYp W HPUMEHATh NIpU pelieHuu 3agad. [IpuMeHsATh monydeHHbIE
YMEHMSI B IPAKTUYECKUX 3a/1adax.

23) IlpuMeHATh NOJYYEHHbIE 3HAHMS Ha MPAKTUKE — CTPOMTh MAaTeMaTHYECKHE MOJENN
JUIsL 33/1a4 peajbHOW XU3HU U NPOBOJUTH COOTBETCTBYIOLIME BBIYUCIEHHUS C INPUMEHEHUEM
000U U TPUTOHOMETPUH (I10JIb3YSCh, I1Ie HEOOXOAUMO, KATIBKYIATOPOM).

9 KUIACC

1) CBoGosHO onepupoBaTh MOHATHSMU: KOPEHb N-H CTENEHU, CTENEHb C pallMOHAIbHBIM
[OKa3aTeleM, HAaXOJWTh KOpPEHb Nn-H CTENEeHH, CTENEeHb C pAlUMOHAIBHBIM II0KA3aTelIEM,
UCMONB3Yysl NpPU HEOOXOAMMOCTH KallbKYJSATOp, NPUMEHATh CBOMCTBA KOpHSA n-M cTeneHw,
CTEMNEHU C PALIMOHAIBHBIM I10Ka3aTeNEM.

2) Hcnonb3oBaTh MOHATHE MHOXECTBA JEHCTBUTENBHBIX YHCEN MPH PEIICHUH 3a7ad,
IIPOBEJICHUH PACCYXJACHUN U J0KA3aTEIbCTB.

3) CpaBHUBaTh M YHOPSI0YMBATh JECHCTBUTEIbHbIE YHMCIIA, OKPYIJIATH IEHCTBUTEIbHbIC
YHCJIa, BBITOJIHATH NPUKUAKY PE3YJIbTaTa BBIYUCICHNUN, OLIEHKY YHCIOBBIX BHIPAYKEHUH.

4) CBoOOJHO oONepUpOBaTh IOHATHEM KBAJAPATHOILO TpEXWIeHa, HAXOAUTh KOPHHU
KBaJIpaTHOTI'O TPEXWICHA.

5) PacknanpIBaTh KBaJpaTHBIN TPEXUWICH HA JIMHEHHBIE MHOKUTEH.

6) Pemate HecnoXHbIE KBaPATHBIE YPABHEHUS C TAPAMETPOM.

7) Pemiath Heclio)kHbIE CHCTEMbl HETMHEMHBIX YPAaBHEHUH ¢ apaMETPOM.

8) PemaTh ypaBHEHMs, HEPABEHCTBA U MX CHCTEMbI, B TOM YHCJIE C OTPaHUYEHUSIMU,
HanpHuMep B LIEJIBIX YHUCIIaX.

9) IlpoBoauTh ucclEIOBaHUS YpPaBHEHWHW M CHCTEM YypaBHEHUH, B TOM 4YHUCIE C
OpUMEHeHHeM TIpadUUecKuX TMpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CUCTEMa YpaBHEHMH peIlIeHus, €CIIU UMEET, TO CKOJIBbKO, U IIpoYee).

10) Pemmate TeKCTOBBIE 331a4K aIredpanuecKuM crocoooMm.

11) Hcnonb3oBaTh ypaBHEHHUS, HEpaBEHCTBA W MX CHCTEMbl Uil COCTaBJICHUS
MaTEMaTUYECKON MOJENIM PEAJbHOM CUTyallud WIM NPHUKIAJHOM 3a1add, WHTEPIPETUPOBATH
MOJIy4YEHHBIE PE3YJIbTAThl B 3aJJTAaHHOM KOHTEKCTE.

12) CBobGoxHO omepupoBaTh MOHATHSAMM: 3aBUCUMOCTb, (YHKIHMA, rpaduk (yHKIHH,
npsiMasi IPONOPLUUOHATIBLHOCTD, JIMHEWHAas QyHKIKS, 0OpaTHasi MPONOPIHMOHATBHOCTh, Tapabora,
runep0oia, KyCOUYHO-3a1aHHast PYHKIHS.

13) UccnenoBaTh GpyHKIMIO 110 €€ TpaduKy, yCTaHABIMBATh CBOWCTBA (QYHKIMIT: 00J1aCTh
OlpeNieNIeHusl, MHOKECTBO 3HAUYEHUH, HYIM (QYHKIUH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
MIPOMEXKYTKHU BO3pAaCTaHUsl U YObIBaHUS, YETHOCTh U HEYETHOCTh, HAaMOOJbIlIEE U HaUMEHbILIEe
3HAYEHUs1, ACUMIITOTHI.

14) PacnosnaBath KBagpaTUuyHyl0 (QyHKUHIO 10 (opmysie, HPUBOIUTH TNPUMEPHI
KBaJPaTUUHBIX QYHKIUHI U3 peaTbHOM KU3HU, PU3UKH, TEOMETPHH.

15) Omnpenenarp mojoxkeHue rpaduka KBaApaTHUYHONW (YHKIMH B 3aBUCHUMOCTH OT €€
KO3 PHUIIHEHTOB.

16) Crpouth rpaduk KBaApaTUYHON (YHKIIMH, OMHCHIBATH CBOWCTBA KBAJAPATHIHOU
¢byHKIUY 1O ee TpaduKy.

17) Ucnonb30BaTh CBOMCTBA KBAAPATUYHON (YHKIIMH JIJISl PEIICHUS 3a1a4.

18) Ha npumepe kBagpatndHoil ¢pyHKIMK cTpouTh rpaduk pyakmuu y = af(kx +b) +cc
MOMOIIBIO TTpeoOpa3oBanuii rpaduka GyHkmun y=f(x).



19) NnmocTpupoBaTh ¢ IOMOIIBIO TpaduKa peaabHyI0 3aBUCHMOCTb WJIH MPOLECC MO UX
XapaKTepUCTHKAM.

20) CpoOomHO omepupoBaTh MOHATHAMHU: IOCIEIOBATEIBHOCTh, apu(MeTHuecKass u
reoMeTpUYECcKasi IPOrPECCUH.

21) 3agaBaTh MOCIEIOBATEIILHOCTH PA3HBIMHU CIIOCOOAMU: OMHCATEIHHBIM, TAOIHYHBIM, C
HOMOILBIO (POPMYJIBI N-TO YIEHA, PEKYPPEHTHBIM.

22) BBINONHATH BBIYMCICHUS C MCIIOIB30BaHUEM (POPMYII N-TO WieHa apu(pMeTHIeCKOl u
reoOMEeTPUYECKOM Iporpeccuii, CyMMbI IIEPBBIX N YJIECHOB.

23) M300pakaTh 4ieHBI [10CIEA0BATEILHOCTH TOUKAMU Ha KOOPAUHATHOM MJI0CKOCTH.

24) Pemarp 3agauu, CBSI3aHHBIC C YKMCIOBBIMM I10CIIEAOBATEIbHOCTSIMH, B TOM YHCIE
3a[1a4uu U3 PeAbHOM KHU3HHU (C UCIIOIB30BAHUEM KAJIBKYJIATOPA, HU(POBBIX TEXHOJIOTHIA).

25) Pacno3HaBaTb M NPUBOJUTH  NPUMEPHl  KOHEYHBIX U OECKOHEUHBIX
[IOCJIEI0BATENbHOCTEN, OrpaHMUYEHHBIX I10OCJIEOBATEILHOCTEH, MOHOTOHHO BO3pACTAIOIIMX
(yObIBaIOIINX ) MOCIIEIOBATEILHOCTEH.

26) Mmetpb npencTaBieHHE O CXOAUMOCTH IOCIIE0BATEIbHOCTH, YMETh HAXOAUTh CYMMY
0eCKOHEUHO yOBIBaOIIEH reOMETPUYECKOI POrpecCcHH.

27) IlpuMeHATh METOJ MAaTEMAaTUYECKOW MHAYKIIMU [IPU PELICHUH 3a/au.

28) Jloka3plBaTh TEOpPEMY CHHYCOB M TEOpPEMY KOCHHYCOB, NPUMEHATb WX IS
HAXOXKJCHUS PA3JIMYHBIX JIEMEHTOB TPEYTOJIbHUKA («PEHICHNUE TPEYTOIBHUKOBY), IPU PEUICHUN
reoMeTpuYecKuX 3ajad. [IpuMeHsTh noJydeHHbIe 3HaHUS NP PEILICHUH NPAKTUYECKUX 3a/1ad.

29) IlpuMmeHSTh TPUTOHOMETPHUIO B 33Jadax Ha HAXOXJICHUE IUIOIIAAH, BBIBOJIUTH M
BJIaJICTh TPUTOHOMETPUYECKUMHU (HOopMyJaMH JJs IUIOIIAAM TPEyrojbHHKa, Mapajuiejorpamma,
pomM0a, Tpamenuu, BBHIBOIUTH M TNPHUMEHATh Gopmyrny ['epoHa u Qopmyny ans IUIOMAAHA
BBINYKJIOTO YETHIPEX YT OJIbHUKA.

30) methb mpeacTaBiIeHne 0 TOMOTETHH, TPUMEHSTH B TPAKTUIECKUX CUTYAIUSX.

31) Ucnonb3oBath TeopeMbl UeBbl 1 MeHenas pu perieHuy 3a/1ad.

32) Ucnonp30BaTh TEOPEMBI O BIMCAHHBIX yIilaX, yrilaX MEXIy XOpAaMHu (CEKYIIMMH) H
yriie MeXJy KacaTelbHOW M XOpJOH NpH pelIeHUH TeoMeTpudeckux 3anad. JlokaspiBaTh U
IPUMEHSTh TEOPEMBI O MPOU3BEIEHUU OTPE3KOB XOPJ, O MPOU3BENCHUH OTPE3KOB CEKYIIUX, O
KBaJ[paTe KacaTeJbHOM.

33) Brnagerh moHATHEM KOOPAMHAT Ha IUIOCKOCTH, pabOTaTh C ypaBHEHHEM IpPsIMOW Ha
IUIOCKOCTH. BnasieTh MOHATHSMHU yIiIoBOro Ko3(dduimenta u cBOOOAHOTO ujeHa, MOHUMATh UX
FEOMETPUUECKUN CMBICI U CBSI3b YIVIOBOrO0 Kod((uIMEeHTa ¢ BO3pacTaHUEM U YObIBaHUEM
JUHEHHOW (QyHKIMU. YMeTh pemaTb METOAOM KOOpAMHAT 3ajayd, CBSI3aHHbBIE C
NapaJIeIbHOCTHIO M TIEPIICHINKYISIPHOCTRIO TIPSMBIX, TTEPECEYCHUEM TMPSMBIX, HAaXOXKICHHEM
TOYEK [1EPECEUEHUSI.

34) BeIBOAUTH U BIAJETh YPABHEHUEM OKPYKHOCTH. MICrob30BaTh METO KOOPAUHAT IS
HaXOK/JICHUS TIepeceueHi OKpyKHOCTel 1 NMpsMbIX. Biagets GpopMynamu paccTosiHUSA OT TOYKU
JI0 TIPSIMOH, IIJIOLIA/IM MapajieliorpaMMa B KOOpJAUHATaX, UMETh MOHSATHE 00 OPUEHTHPOBAHHON
wiomaau. [lonp30BaTbcs METOJOM KOOPAMHAT Ha IUIOCKOCTH, MPUMEHATH €ro MpHU PELICHUU
TEOMETPUYECKUX M TPAKTHYECKHX 3amad. [IpUMeHSTh METOJ KOOPAMHAT B TPAKTHKO-
OpPUEHTHPOBAHHBIX T€OMETPHUECKUX 3aj[ayax.

35) Brnagetp MOHSATHEM BEKTOpa. ¥YMETh CKJIAIbIBATh M BBIYUTATH BEKTOPHI, YMHOXATh Ha
YHCII0, BIAJETh IMpaBUJIaAMHU TPEYrojbHUKAa M Mapajuiejorpamma. BraseTs NpakTHYeCKUMHU
UHTEpIpETalUsIMU BEKTOPOB. YBEPEHHO I0JIb30BaThCsl KOOpAMHATaMU BekTopa. Bianers
CJIO)KEHUEM U BBIYUTAHHUEM BEKTOPOB, YMHOKEHHEM BEKTOpa Ha YUCIIO B KOoopAuHaTax. MIMeTh
npeAcTaBiIeHue O Oa3uce (Ha TUIOCKOCTH). PackiameiBaTh BEKTOpHI Mo Oa3ucy. PackianasiBaTh
BEKTOPBI CHJI C TIOMOUIBbIO MPOCLUPOBAHHS U TPUTOHOMETPUUECKUX COOTHOIICHUH. [IpuMeHsTh
NIOJIy4EeHHBIE 3HAHUS B IPOCTEHIINX GU3NUECKUX 3a]a4axX.

36) BilageTb NOHATHEM CKaJSIPHOTO IIPOM3BEIEHUS BEKTOPOB, IIOHHUMAaTb €ro
TFE€OMETPUYECKUN CMBICII M YBEPEHHO II0Jb30BaThCsi €ro BBIPAKEHHMEM B JEKapTOBBIX



KOOpAWHATax. 3HaTh JUCTPUOYTUBHOCTH CKAISIPHOTO TIPOM3BEIEHUS U €ro CBS3b C
npoenupoBanueM. [IpuMeHsATh CKaJIIPHOE MPOM3BEICHHE BEKTOPOB JJISi HAXOXKICHHS [UIMH U
yrioB. Pemate reoMeTprueckue 3a1auu ¢ TOMOIIBIO CKAJSIPHOTO Mpou3BeaeHus. Vcnoap30BaTh
CKaJISIPHOE TIPOU3BEICHUE BEKTOPOB B areOpandeckux U GU3NIECKUX 3aadax.

37) Bnagerh MOHATHUSMH MPABUIHLHOTO MHOTOYTOJBHUKA, JIMHBI OKPYKHOCTH, JJTHHBI
IYTH OKPY)XHOCTH W PaJUaHHON Mepbl yIJia, BBIYHCIATH IUIONIAJb KPYra W €ro 4YacTew.
[Tormmath cMmbicn yuciaa 7. [IpUMEHSATh TOMy4YEHHBICE YMEHUS MPH PEHICHHH MPAKTHYCCKHX
3aj7a4. 3HaTh UCTOPUYECKHE CBEICHUS 00 M3MEPEHHUH JUTUHBI OKPYXHOCTH U TUIOIIA/IN KPyTa.

38) MmeTth npencrapiieHue 0 Mpeodpa3oBaHUM IIOCKOCTH, O JBMKeHUsIX. HaxoauTs ocu,
HEHTPBl CUMMETPUU (UTYp, IEHTPHl MOBOPOTA, HAXOIUTh KOMIIO3UIIUU MPOCTCUIITHX
npeoOpazoBaHuil. [IpuMeHsTh ABMKEHUS TUIOCKOCTH MPU PEIICHUHM T€OMETPUYCCKHX 3a7ad.

39) IlpumMeHsTh MOJXYYCHHBIC 3HAHHUS HAa MPAKTUKE — CTPOUTh MAaTEMATUYECKHE MOJCIH
JUTSL 3aJ1a4 peadbHOW XU3HU W TPOBOJUTH COOTBETCTBYIOIIUE BBIYUCIICHHUS C MPHUMCHEHHUEM
no100UsI U TPUTOHOMETPUYECKUX PYHKIMI (TIOTB3YSCH, TIe HEOOX0AUMO, KAIbKYISTOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
DJIeKTPOHHbIE
Ne i/ HaumeHnoBaHue pa3aesioB U TeM KosanuyectBo OcHoBHOE OcHoBHbBIE BUIbI (uudpossbie)
) NPOrpaMMblI 4acoB co/iep:kaHue AesATeIbHOCTH o0pa3oBaTe/IbHbIE
pecypcsl
Ucrtopus
BO3HUKHOBEHUS U
pa3BUTHS
TrE€OMETPUH.
[TonsTus:
aKcuoma,
Teopema,
CBOMWCTBO,
IPU3HAK
p ’ Cemunap: u3

JI0Ka3aTeNbCTBO,

UCTOpUU
olpeieieHue.

BO3HUKHOBEHUS U
NHCcTpymMeHTsI 11

. pa3BUTHSA
U3MEpEHUN U https://xn--
OnemeHThl ucTopun. O01IME TOHATUS . reomeTpund. MuHHu-
10 MMOCTPOCHUM. hlaafgkbnx.xn--
reomeTpun. OCHOBHBIE (DUTYPBI UCCIJIEJOBAHKE: UYTO .

B3aumnoe plai/

Takoe, Teopema,
pacnosoxeHue -

. CBOMCTBO, PU3HAK,

TOYEK Ha IPSIMOH.

JI0Ka3aTeNbCTBO,
N3mepenune

OIlpeZieIICHUE
JUIMHBI OTPE3Ka,
paccrosiHue
MEXly TOUKaMH.
B3anmHuoe
pacnosoKeHue
MPSIMBIX.

Jlomanas. Buapl
noMaHbIX. JlinHa
JIOMaHOM.
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MHOTroyrojibHUKH.
Ilepumerp
MHOT'OYTOJIbHHUKA.
[TonsTHE O
BBIITYKJIBIX U
HEBBITYKJIBIX
MHOI'OYTOJIbHUKaX

Yucna v BIYUCICHUS. JeInMOCTb.
CroKeTHBIE 3a0a4H

Tpeyronpauku. IIpu3Haku paBeHcTBa
TPEYroJIbHUKOB

JenumocTs u eé
CBOWCTBA.
[Ipuznaku
JIETUMOCTH Ha 4,
6,8, 11.
IIpu3naku
JEIUMOCTH Ha 7,
13
(YHUBEpCAIbHBIH
croco0). Permenne
3aja4
MOBBIIIIEHHOMN
CJI0’KHOCTH.
Pemntenue 3agad Ha
JI€TUMOCTb.
Apudpmernueckuii
METO/1 peUIeHUs
CIO’KETHBIX 3aja4

TpeyroybHUKA.
PaBHbIC
TPEYTOJIbHUKH B
F€OMETPUYECKUX
KOH(UTypanusx.
IIpusnaku
paBeHCTBA
TPEYrOJIbHUKOB.
[Tpu3naku

HccnenoBarenbckas

paboTa: 1eTuMoCTh

U ee CBOMCTBA.

Huckycens:

COOTHECCHHE THIIA

3a]]a9u ¥ MOJICIIH.

CpaBHeHue

apudmeTnaecKoro https://xn--
u anredpanveckoro = hlaafgkbnx.xn--
METO/A PEIICHHS plai/
3aja4; JOCTOMHCTBA

U HEIOCTATKH.

MaremaTnueckoe

COpPEBHOBAHHE —

pelnieHue

CIOKETHBIX 3a/1a4

pa3HBIMH METO/IaMHU

IIpaxTukym 1o

peIIeHHIO 3a/1a4.

Hccnenosanue: https://xn--
paBHBIE hlaafgkbnx.xn--
TPEYTOJIbHUKH B plai/
reOMETPHUYECKUX

KOH(pUTypamnusx
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paBeHCTBa
IIPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB.
Ilepnenaukynsp u
HAKJIOHHAs

[IpencraBnenue
3aBHCHMOCTHU
MEXy
BEJIMYUHAMU B
BUJE POPMYIIBL.

Crernenu, I

MHOTOYJICHBI, PAKTHIYM IO

npeoOpa3oBaHue DCIICHHIO

MHOTOYJICHOB, HPAKTHIKO=

eHCTRIS © OpPUEHTUPOBAHHBIX

MHOTOYJICHAMH. 31T Ha

MHorouseH HAXOACHHIE https://xn--
AnreOpandecKkue BbIpaKEHUS 10 CTaHJAPTHOTO HEHM3BECTHBIX hlaafgkbnx.xn--

Buga. CreneHs BCIITHIH € plai/

MHOTOYJICHA. TPAMCHCHHCM

KopHn bopmyiL.

E— I/ICCJIeILOBaTenLUCKa;I

Haxorrerte paboTa: KaKk HalTH

xopHeit KOPEHb

MHOIOWICHA. MHOTrouJjieHa?

Jloka3aTenbcTBO

TOKJIecTB. Pa3Hrie

MOJIXOJTBI K

JIOKA3aTeIbCTBY

TOXJIECTB

CooTHomieHus HccnenoBarensckas httns://X 11
TpeyronbHUKHN U TeOMETpUUYECKHE 4 MEXJy CTOpOHaMH =~ paboTa (B TOM m}( .
HEpaBEHCTBA U yTrJIaMu qHCIe C plai/ .

TPEYTrOJIbHUKA. HCIIOJIb30BaHUEM
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Hepasenctso «MaTeMaTH4eCKUX
TPEYroJIbHUKA. IIAKETOBY):
HepasenctBo o rE€OMETPUUYECKUE
JUINHE JIOMaHOH. HEpPAaBEHCTBA.
HepasenctBo [IpakTukym no
MEXIY pELIEHNIO
NEPIEHIUKYJIAPOM  IPAKTHKO-
Y HaKJIOHHOM. OpPUEHTUPOBAHHBIX
Paccrosnue ot 3az1ad.
TOYKHU 10 NPAMOU MopenupoBanue ¢
IIOMOUIBIO
IIPOrPaMMHBIX
CPEICTB
PaBHOCMIIBHOCTB CamocrosTenbHoe
YpaBHEHUH OTKpBITHE:
JIuneiinbie JIMHENHbIE
YpaBHEHHUS U UX YpaBHEHUS U
CUCTEMBI. HEPABEHCTBA C
Omnpenenenue napaMeTpamu U ux
quciia KOpHEn CHUCTEMBI.
JIMHEWHOT O HccnenoBarenbekas
YPaBHEHHS. pabota (B TOM
Pemenue qucle C https://xn--
VYpaBHEHUSI U CUCTEMBI ypaBHEHUN JIMHENHBIX HCIIOJIb30BAHNEM hlaafgkbnx.xn--
YpaBHEHUH, «MaTeMaTH4YeCKUX plai/
COJIepXKAIMX 3HAK = ITaKETOBY):
MonayJis. Pemenne = nuHeEiHbIE
JMHENHBIX YpaBHEHUH,
YpaBHEHUH ¢ COJZIEpIKalllMe 3HAK
napaMeTpamH. MOJZYJIS.
Pemenne cucrem [IpakTukym no
JMHENHBIX pELIEHNUIO 3a/1a4: OT
YpaBHEHUH IIPOCTOTO K
pa3HbIMU CII0)KHOMY —



https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/

METOJaMHU

PEIICHUE CUCTEM

JIMTHEHWHBIX
ypaBHEHUI
pa3HBIMU
METOAaMHU.
MaremaTtnueckoe
COPEBHOBAHUE —
perieHue
MaTeMaTUYeCKUX
3a/1a4 1o TeMe
NccnenoBarenbekas
pabora (B TOM
qucle C
HCII0JIb30BaHUEM
@urypsl ¢ 0CEBOI «MaTEMaTUYECKUX
CUMMETpHEH. MAKETOBY). httns: /XM
IIpumepsl ITocTpoenune e
OceBast cummeTpust o hlaafgkbnx.xn--
CUMMETPHUH B Mojiese (B ToMm plai/
OKPY’KaIOIIeM 4HCIIE ¢
MHUpe HCIIO0JIb30BaHUEM
«MaTeMaTHYEeCKUX
nakeToB»). [Ipoexr:
CUMMETpPHS B
OKpY’KarollleM MHUpe
CymmMma [IpakTukym no
BHYTPEHHUX PEIICHUIO
YIJIOB MIPaKTUKO-
MHOTOYTOJIbHUKA OPUEHTUPOBAHHBIX https://X Do
MuoroyroiabHUKA. OKPYKHOCTh ¥ CyMMa BHCILHAX | 3a/1a. hlaafekbnx.xn--
YIJIOB BBITYKJIOTO Uccnenosarensckas plai/
MHOT'OYTOJIbHHUKA. paboTta: B3auMHOE
KacarenbHas u pacroyoKeHue
cekyuias K OKPY>KHOCTH U
OKPY/KHOCTH. MPAMO
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OyHKIUU

['eomeTpuyeckune mMecta TOUEK

OKpY>KHOCTb,
BIIMCAHHAs B yTOJL

ITouck obmacTu
omnpeneaeHus u
MHOJKECTBaA
3HAYCHHI
byHKIMN.
Hcnons3oBanne
pa3IMYHBIX
CIoco00B 3aJaHus
byHKINN.
Hcnonp3oBanue
CBOWCTB (pyHKIUH
IIUIS aHaJIA3a
rpauKoB
peanbHBIX
3aBHCHUMOCTECH
(mynmu pyHKUIMH,
MIPOMEXKYTKH
3HAKOIOCTOSIHCTBA
dyHKIM,
MIPOMEXKYTKH
BO3pacTaHUS U
yObIBaHUS
dyHKIM,
HanOOJIbIIee U
HaMMEHBIIIEE
3HAYCHUS
(GyHKITUN).
I'padukn,
KYCOYHO-
3alaHHEIC
byHKIUHA
Bzanmuoe

Uccnenosarennckas
pabora (c
HCITOJIB30BAHUEM
«MaTeMaTUYECKUX
IIAKETOBY): B TOM hitps://xn--

) hlaafekbnx.xn--
quclie CPaBHCHUE .

plai/

CBOWCTB (DYHKIIUH U
UX rpauKoB B
3aBUCUMOCTH OT
apameTpoB

[TpakTukym: https://xn--
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pacroioxKeHue
OKPY>KHOCTH U
MPSMOM.
IIpumepsl
r€OMETPUYECKHUX
MECT TOYEK Ha
IIJIOCKOCTH.
Meron
r€OMETPUYECKUX
MECT TOYEK MpH
pelieHnun
r€OMETPUUYECKUX
3a1a4

MIPaKTUKO-
OPUEHTUPOBAHHBIE
3a/1a4u Ha
B3aMMHOE
pacroioxKeHue
OKPY>KHOCTH U
MPSMOM.
CamocrosiTenbHOoe
OTKPBITHE: YTO
takoe 'MT?
[IpakTukym no
pElIeHHIO 3a/1a4 Ha
I'MT

hlaafekbnx.xn--
plai/

OBHIEE KOJIMYECTBO YACOB 110
IHPOI'PAMME

68
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8 KJIACC

Ne
n/n

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMmbl

Yucna v BeIYHCIICHUS (KBAIpaTHBIC
KOPHH, UPPAIlMOHATILHBIC YHCIIA,
CTEIICHN)

Anrebpanyeckue BbIpaKeHHs

YeTpIpexyroabHUKH

KoanuyecTtBo
4yacoB

10

OcHoBHoOE
coJep:KaHue

KBanparHbIil KOPEHB.

Brimonaenne
onepaunuii ¢
HMppalyoHaJIbHbIMU
yuciaaMu. TOYHOCTh
MPUOJIKEHUS
HUPPALOHATIEHOTO
Yyucya Ipy pelieHuu
3agau. OkpyrieHue
HppaloOHAIbHBIX
YHUCeJI, TPUKHUIKA
pe3ynbTaTa
BBIUHCIICHUH

HpoGHo-
panuoHalIbHbIE
BBIPKCHHS.
Crenenu.
Brinosinenue
TOXJIECTBEHHBIX
npeoOpa3zo—BaHUI
paroHaIbHBIX
BBIPKECHUI

[Tapannenorpamm,
€ro MPU3HAKYU U
CBOMCTBA.
IIpsAMOYTOJIbHUK,
poMO, KBajpart, Ux
IIPU3HAKU U

OcHOBHBIE BUIBI
IeATeJIHLHOCTH

IIpaxkTukym no
PELIeHUIO 3a/1a4: OT
IIPOCTOrO K
CIIO)KHOMY.
HccnenoBarenbekas
pabora.
KBagparusie
KOpHHU.

IIpaxTukym 1o
PEIIEHUIO 3a1a4: OT
IIPOCTOTO K
CJIIO)KHOMY

[IpakTukym no
PELIeHUIO 3a/1a4: OT
MPOCTOTO K
CIIO)KHOMY.
HccnenoBarenbekas
pabota. 3HaKOMBIE

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTejibHbIE

pecypchl

https://xn--
hlaafgkbnx.xn--

plai/

https://xn--
hlaafgkbnx.xn--

plai/

https://xn--
hlaafegkbnx.xn--

plai/
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YPaBHeHI/IH " HECPABCHCTBA

12

cBoiicTBa. Tpanenus.
PaBHoGenpennas
Tparenus, eé
CBOWCTBA U NMPU3HAKU
KBagparusie
YpaBHEHUS.
Ornpenenenue
PaBHOCHIIBHBIX
YpaBHEHUM.
[IpuMeHeHne CBOWCTB
YpPaBHEHUU C OJHOMN
MEpPEMEHHOM.
Ornpenenenue
KOJIMYeCTBa
JIEUCTBUTEIbHBIX
KOpHEH KBaJpaTHOIO
ypaBHeHus. Pemenue
JpoOHO-
parMoHATBHBIX
YPaBHEHUH,
CBOJISIITXCSI K
JIMHEVHBIM WM K
KBaJPaTHBIM
YpaBHEHUSM,
MCIIOJIb30BaHUE
METO/a 3aMEHbI
IIEPEMEHHOM.
Pemienue TeKCTOBBIX
3aja4
anredpanyeckum
CIoco0oM: TIepexos]
OT CJIOBECHOH popmy-
JUPOBKHU YCIIOBHSI
3a/1a4u K

HE3HAKOMBIE
YETBIPEXYTOJIbHUKHU

HccnenoBarenbekas

pabora:

PaBHOCHJIBHOCTD U
CJIEJICTBUE.

[IpakTukym no

PELICHHIO

CIO’KETHBIX 3a/1a4.
[IpakTukym no

PELICHMIO 3a]1a4: OT
MPOCTOTO K

CIIO’)KHOMY —

JIpoOHO-

paroHa bHbIC https://xn--
YPaBHEHHSI. hlaafgkbnx.xn--
Uccnenosatensckast  plai/
pabota (B TOM

qucle C

UCMOJIb30BaHUEM
«MaTeMaTUIECKUX
MMaKETOBY):

rpaduueckas
MHTepHpeTanus

YPaBHEHUH C ABYMsI
MEePEMEHHBIMH.
MoaenupoBanue
Pa3INYHbBIX

CUTYyalHi
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[leHTpaIbHO-CUMMETPHYHBIC (PUTYPHI.
[IponopIroHaIbHbBIE OTPE3KH.
[Tonobue. [IpeobpazoBanue moao0usl.
Inomamu.

anredpandecKou
MOJIENIU TIyTeM
COCTaBJICHUS
YpaBHEHHUSI; peIICHHE
COCTaBIIEHHOTO
YpaBHEHHS,
MHTEpIIpeTalUs
pes3yibTara.
I'paduueckas
WHTEPIIPETAINS
YpaBHEHUU C IBYMS
MIePEMECHHBIMU
DopMyIIHpOBKA
ompezeNneHus u
JI0Ka3a-TeIIbCTBO
CBOICTB LIEHTPAJIbHO-
CUMMETPUY-HBIX
¢buryp. Cpennss
JIMHUS TPEYTOJIbHHKA.
CpenHsst nmuHUA
Tpaneuuu. Teopema
Qaiteca.
IIponopumonaibHbIE
oTpe3ku. Beenenne
TTOHSITHS
npeoOpazoBaHus
moA00us U TOTOOHBIX
¢uryp. CooTHOIICHUS
B ITOTOOHBIX
¢urypax. 3agaum Ha
HaXOXKJICHUE
TUTOMIA/IN C
UCTIOIb30BaHUEM
pa30ueHus Ha YacTu U

CaMocTosTeIIBEHOS

OTKPBITHE: YTO

TaKoe

npeoOpa3oBaHue

mojpoous?

HccnenoBarennckas

pa60T§ (B TOM https://xn--
hlaafgkbnx.xn--

YuUCie ¢ plai/

HCIIOJIE30BAHUEM

«MaTeMaTHYECKUX

MMaKETOBY): UTO
Takoe (paxTan?
[IpakTukym no
peLIeHHIO 3a/1a4
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Jloka3aTesbcTBa HEPABEHCTB

[IpsiMoyrobHBIE TPEYTOIBHUKH

JIOCTparuBaHue.
Meron momaaei.
OlieHKa 3HaYeHUS
BBIPAYKEHHUS C
UCII0JIb-30BaHUEM
HEpPABEHCTB.
IIpuMeHeHne CBOKCTB
HEpPABEHCTB B XOJI€
penieHus 3ajiay.
Onpenenenue
PaBHOCHJIBHBIX
HEpPABEHCTB.
JlokazaTenbCTBO
HepaBeHCTB. Pemenue
TEKCTOBBIX 3a]1a4 C
MTOMOUIBIO JIMHEHHBIX
HEPABEHCTB C OJHOM
MEpPEMEHHOM.
Uccnenosanue
JIMHEHOTO
HEpPaBEHCTBA C OJTHOU
MIEPEMEHHOM C
rnapameTpoM

Teopema [Tudaropa u
€€ IPUMEHEHUE.
JlokazaTenbCTBO
COOTHOILIEHUN MEXITY
MPOTOPITMOHATHHBIMH
OTpE3KaMH B MPSIMO-
YTOJIbHOM
TPEYTOJIbHUKE.
IIpumeHeHne
COOTHOLIEHUH IIPU
peleHnn

[IpakTnueckas
pabora:
MMOCTPOCHUE
MoOJ€een —
HEPaBEHCTBO KaK
MOJIEJIb PeaibHON

CUTYaIUH.
CaMocTOoSTEIbHOE

OTKPBITHE: METOJIbI

JI0Ka3aTeIbCTBa https://xn--
HEPaBEHCTB. hlaafgkbnx.xn--
MaremaTuueckoe plai/
COpPCBHOBAHHE —

peleHue 3aaa4

pa3HBIMH

METO/IaMH.

HccnenoBaTenbckas

pabora: nuHeitHOe
HEPaBEHCTBO C
OJIHOM NIEPEMEHHOU
C mapamMeTpoM

[IpakTukym no

pELIeHUIO

MIPAKTUKO-OPHCH-

TUPOBAHHBIX 33]1a4.
CaMocTosTeIbHOE https://xn--

OTKPBITHE: YTO 5 hlaafgkbnx.xn--
3HAIO PO plai/
MPSIMOYTOJIBHBIT

TPEYroJIbHUK?

Maremarnueckoe

COpPEBHOBAHHE —
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IrCOMETPHUICCKUX
3aga4.

pEeICHUE 3a1a4
pasHbBIMU METOJaMU

Tpuronomerpudeckue
GyHKIIUYU B
MPSMOYTOJIBHOM
TPEYroJbHUKE.
HccnenoBarennckas
pabora (B ToM
YHCIIE C
ITouck obmactu
HCIIOJIL30BaHUEM
onpeneaeHus U
. «MaTeMaTHYECKUX
MHOYECTBa 3HAYCHU I HAKETOBY): https://xn--
OyHKIIH bynkun. ['padux hlaafgkbnx.xn--
HCCIIENOBAHIE :
¢bynkunm k/x. . plai/
byHKIHi.
Oyukuus Buaa (ax +
CaMocCTOSTEILHOE
b)/(cx +d)
OTKPBITHE:
¢bynkuus Buaa (ax
+ b)/(cx + d)
HccnenoBaTenbckas
dopMyIIHpOBKa
paboTa: 1eTMMOCTb.
ompeeneHus
CaMocTOSTEIBHOE
NIEIMMOCTH HAaIIEJIO,
OTKPBITHE:
Yrcell, CPAaBHUMBIX IO
CpaBHEHHUE TIO
JTAHHOMY MOJTYJIIO.
MOJTYITIO.
Brimmonnenue o
[TpoGnemHbIit
JIEJICHHUS C OCTaTKOM. https://xn--
MIPAKTUKYM:
Ywucia 1 BEIYUCIEHUS: JEIUMOCTD Jloka3aTenbpCTBO B hlaafekbnx.xn--
. pelieHue 3a1a4d Ha .
MIPUMEHEHNE CBOMCTB plai/
N IIOVICK OCTAaTKOB
CpaBHEHHI 110
CYMMBI U
MOJTYITIO.
MIPOU3BEICHUS T10
Haxoxnenue
OCTaTKOB CYMMBI U MOZLYJLO.
M MaremaTtnueckoe
MPOU3-BEJICHUS TI0
COpPEBHOBAHHE —

JTAHHOMY MOJTYJTIO

PEIICHUC 3a/1a4 Ha
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JIEITUMOCTh |
CpaBHEHUE 110

MOYJTIO
Boucannsie
[EHTPAJIbHBIC YIIIBL.
Vel Mexay
XOpIaMH U
PA IIpaxkTukym o
CEKYITUMHU. https://xn--
Brucannble ¥ onmucaHHbIe PEIICHUIO 3a/1a4: OT
10 7 Broucanusie u hlaafekbnx.xn--
YEeTBIPEXyTrOJIbHUKH MIPOCTOTO K .
OIMCAaHHbIE plai/
. CII0)KHOMY
YEeTHIPEXyTOJMbHUKH.
Bzaumnoe
pacroIoKeHUE IBYX
OKpYKHOCTEH
HccnenoBarenbckas
pabora:
Bemosmenue YeThIpeXyroJbHUKN ~ https://xn--
[ToBTOpenue, o6odmIeHNE, HCCIIEN0BATEIbCKON PEXYT .
11 3 U OKPY>KHOCTH hlaafgkbnx.xn--
CHUCTEMATHU3ALUS paboThl. BeimonHeHue .
IIpoexkr: plai/
1 3alUTa MPOeKTa
YeTsIpexyroJbHUKN
U OKPY>KHOCTH
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME
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9 KJIACC

DJIEeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB U KoanuyecTtBo OcHoBHOE OcHoOBHBIE BUIBI (undposbie)
n/n TeM NPOrpaMmbl 4acoB cojepKaHue AeATeJIbHOCTH o0pa3oBaTe/bHbIC
pecypcsl

Pewenne ypaBHeHu ¢

apaMeTpoM CamocrosTenbHoe

alreOpandecKum OTKPBITHE: pELIECHUE

METOJOM. YPaBHEHHUH C IIapaMETPOM.

I'paduueckuii meTos [IpakTHKyMBI IO PELIEHUIO

pelLIeHUs] ypaBHEHUH C 3aJa4: OT POCTOro K

napamMeTpoM CIIO’)KHOMY — IPOOHO-

I'papuueckas palOHaIbHbIE YPAaBHEHUS

UHTEpIIpeTaLUs 1 HEPaBEHCTBA C https: /XD
YpaBHEHMS U HEPABEHCTBA C 6 pelLlIeHUs] ypaBHEHUS C I1apaMeTPOM. _p—hlaa Fokbnx.xn--
napaMmeTpoM IByMs iepeMeHHbIMU U MccrienoBarenbckue Lai/

CUCTEM YPaBHEHHH C paloThI: pelieHue 3a1a4 ¢ plab

JBYMsI IEPEMEHHBIMHU. napaMmeTpamu —

HccnenoBanue cucrem anreOpandeckuM METOOM;

HEJIMHENHBIX rpaduyecKuM METOI0M (B

YPaBHEHHUH C TOM YHUCJIE C

napameTrpom. Perenre = ucnosib30BaHHEM

HEPABEHCTB C IBYMs «MaTeMaTU4eCKUX

MIEPEMEHHBIMH U UX MIaKETOB)

CUCTEM

DopMybl

npuseneHus. Pemenne [IpakTHKyMBI IO PEIEHUIO

MIPaKTUYECKUX 3a7a4 C 3a1a4. MatemaTuueckoe httns: /XM

HCIOJIb-30BaHUEM COpPEBHOBAHHE — PELICHHE JLDSXI-
Pemienne TpeyroibHUKOB 6 hlaafgkbnx.xn--

TEOPEMBI KOCUHYCOB U
TEOPEMBI CHHYCOB.
®opmyna ['epoHa.
dopmyia miIomaau

FCOMCTpI/I‘-IeCKI/IX/ IMPAKTHUKO-
OPHUCHTHPOBAHHBIX 3a/1a4
pPa3HbBIMU METOJaMU

plai/
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BBIITYKJIOTO
YEeTHIPEXyTrOJIbHUKA.
COOTHOIICHUST MEXKITY
TPUTOHOMETPHUUCCKUMHU
GbyHKIHSIMU.
[pocreiime popmybt
MIPUBEJICHHS U3 T€0-
METPHUYECKUX
COOOpakKeHH.
Pewmenne 3anau ¢
WCIIOJIb30BAHUEM
TEOpeM KOCHHYCOB U
CHHYCOB, HAXOXKJICHUE
pannyca OIuCaHHON
OKPY>KHOCTH

Anrebpanyeckue BbIpaXKeHHs

10

CrenieHb ¢
paloHaIbHBIM
MoKa3aTeJIeM.
Onpenenenue KOpHs n-
M CTCIICHU U CTCIICHH C
paloHaIbHBIM
IMOKAa3aTelIeM.
[Ipumenenue
Onepaluy U3BJICUCHUS
KOpHS N-U CTEIIEeHH,
WCTIONb3YS IPU
HEOOXOIMMOCTH
KaJIbKYJIATOP.
Brranciaenue 3HaueHUS
CTEINEHU C paluo-
HaJILHBIM ITOKa3aTelIeM.
O1neHKa 3HaYCHUH
KOpHS N-1 CTEIIEeHH,
3HAYCHUE CTCIICHU C

[IpakTHKyM MO PELICHUIO

3a/1a4: OT MPOCTOTO K https://xn--
CIOKHOMY. hlaafgkbnx.xn--
Martematuueckoe plai/
COpPEBHOBAHHE
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pauroOHaIbHBIM IOKa-
3aTelieM LEeTbIMU
YUCIaMHU U
JECATUYHBIMU
npo6simu. CpaBHEHUE U
yHOpsiI0UMBaHUE
pauno-HaJIbHBIX U
HUppaMOHAIBHBIX
YHUCEIl, 3alIMCAHHBIX C
IMOMOIIBIO KOPHSA N-H
CTENIEHU, CTEIIEHU C
paloHaIbHBIM
MOKa3aTeJIeM.
Brinosinenue
TO>K/1€CTBEHHBIX
npeoOpa3zo-BaHU
BBIPAXKEHUI,
coJiepXKalux KOpeHb
n-il CTeNeHu, CTETEHb C

OTtpe3ku B OKPYKHOCTH

palroHaIbHBIM

MOKa3aTenemM

Teopemsl 0 CamocrosiTenbHOe
MIPOU3BEICHUN OTKpPBITHE (B TOM YHCIIE C
OTPE3KOB XOp7, HCIIO0JIb30BaHUEM

TEOPEMBI O «MaTeMaTHYEeCKUX
MPOU3BEICHUN naketoB»): Teopembl UeBbl

OTPE3KOB CEKYIIHX,
Teopema O KBajpare
KacaTeJIbHOW, TEOPEMBI
Yesrl 1 MeHenas.
Uccnenosanue, B ToM
YHCIIE C TIOMOIIBIO
U(POBBIX PECYPCOB,
M3y4aeMbIX KOH(DUTY-

n Menenas. [Ipaktukym o
pELICHUIO 3a/1a4.
[IpakTukym no
IIOCTPOEHUIO
OUHAMHUYECKUX MOJEJIEH C
MTOMOUIBIO IPOIPAMMHBIX
CPEICTB.
HccnenoBaTenbckas paboTa

https://xn--
hlaafegkbnx.xn--

plai/
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DyHKIUMU

pauuii. [TIpumenenue
JAHHBIX TEOPEM IMpHU
pelieHun
F€OMETPUUYECKHUX
3a/1a4. 3HAaKOMCTBO C
MOHSATHEM F'OMOTETHUH,
C ero NpUMEHEHHEM, B
TOM YHCJIC B
MPAKTUYECKHUX
CUTYaIHSIX

[lonsTHe «pyHKIUAY.
[IpumeHeHue cBOWCTB
GyHKUIMN: HyTH
(GyHKLINH, TPOMEXKYTKU
3HAKOMOCTOSTHCTBA
(GyHKLINH, TPOMEXKYTKU
BO3pPACTaHUS U
yObIBaHUS (QYHKIIHH,
YEeTHBIC U HEUECTHBIC
¢byHKIMH, HanboIbIICe
Y HaMEHbIIIee
3Ha4YeHUs QyHKIUU
MIPH PELIeHUH 3a1a4.
ITocTpoenue rpapukos
(yHKIUH C TOMOIIBIO
npeoOpa3oBaHuil BUA:
f(x) —»f(x) + a; f(x) —
f(x + a); f(x) — kf(x),
£(x) — (] x [), fx) — |
f(x) |. Pacno3naBanue
CTENEeHHbIX QYHKIUN U
MOCTPOEHHE ICKU30B
rpauKOB CTETICHHBIX

GbyHKUIMH C

C TIOMOIIBIO MPOTPAMMHBIX
CPEJICTB: TOMOTETHS U €€
CBOICTBa

HccnenoBatenbsckas paboTta
(B TOM umCIE C
UCIOJIb30BaHUEM
«MaTeMaTH4YeCKUX
nakeToB»): [loBenenue
¢byHKIMY U ee rpaduKa B
3aBHCHUMOCTH OT

napamerpa. IIpakTukymbl hlaafgkbnx.xn--
0 PELIEHHIO 3a/1a4: ;
plai/

MOCTPOEHUE rPaPUKOB
DyHKIMi y= X , y = Vx, y
= | X |; ¢ momMoIIbIO
npeoOpa3oBaHui U
IpOBEpKa C
UCTOJIb30BaHUEM
MIPOTPaAaMMHBIX CPEICTB
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Bekropel. MeToa koopauHaT

HaTypaJbHBIMU
[IOKA3aTeJsIMU PA3HOMN
YETHOCTH.
Hcnons3oBanue
CBOMCTB rpauikoB
CTETIEHHBIX (DYHKIIHIA C
HaTypaJbHBIMU
MOKa3aTesIsIMU TpH
pElIeHUH 3a/1ay.
[MocTpoenue rpapukos
byHKIMi y = VX, y=
Vx, y=|x|
[TapannensHOCTD U
MEePIEeHIUKYISIPHOCTD
HpsAMBIX (Yepes
YTJI0BOI
KOd(QpHULIHEHT).
Haxoxnenue
NepeceyeHu i
OKPYKHOCTEH U
MPSIMBIX B
KOOpJUHATAaX.
dopmylia pacCTOSIHUSA
OT TOUYKH JI0 MIPSIMOM.
[Tnomane
napasienorpaMma B
KOOpAMHATAX, TTOHITHE
00 OpHEHTUPOBAHHOM
TJIOLIA/IH.
[Ipumenenue meTona
KOOpJWHAT B
MIPaKTUKO-
OpPHEHTUPOBAHHBIX
F€OMETPUUYECKHUX

CaMocTosTEIIBEHOS
OTKPBITHE: KaK PEIINTh
TCOMETPHUYECKYIO 3a71a9y C
ITOMOIIIBIO armapara
anreops1?
HccnenoBatenbckas pabota
(B TOM 4ncIie ¢

HCITOJIb30BaHUEM
«MATEMATHICCKIX https://xn--
hlaafgkbnx.xn--
MAKETOBY): PEIICHUE ‘
lai/
MPaKTUKO- p
OpPUEHTUPOBAHHOU

reOMETPUECKOM 3aJa4un
METOJ0M KOOpAHHAT.
MaremaTnueckoe
COPEBHOBAHHE — PEILICHHE
T€OMETPUUYECKHX 3a/1a4
Pa3HBIMU METOAAMU
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[TpaBuIIbHBIC MHOTOYTOJIBHUKH.
OKpyXHOCTb U
MHOT'OYTOJIbHUKH

YucnoBsle OCIEN0BATENBHOCTH
U TIPOTPECCUU

3aJa4ax, HCCIEI0BaHuE
MPUIIOKEHUS METOa
KOOPJHWHAT B
BBEIUHMCIIMTEILHON
MaTeMaTHKe U
nHpOopMaTUKe

IIpaBunbHbIE
MHOTOYTOJIbHUKH,
BBIYMCIICHHE UX
3JIEMEHTOB
Brruncienue
MEPUMETPOB U
IUIOIIAJICH CIIOKHBIX
(buryp, BKIIOYAIOIMINUX
3JIEMEHTHI Kpyra

Ornpezenenne BUI0B
[1OCJIE0BATEILHOCTEN:
OrpaHUYCHHAsI
[TOCJIEI0BATEILHOCTD,
MOHO-TOHHO
BO3pAaCTArOIIAs
(yObIBatomas)
MOCJIE0-BaTEIbHOCTD.
[IpencraBnenue
OCCKOHCYHBIX
MEPUOTUIECKHUX
npobeii B BUIE
OOBIKHOBEHHBIX.
3HaKOMCTBO C
[TOHATHEM CXOJIMMOCTH
[TOCJIEI0BATEILHOCTH,
HaXO0KJICHHE CYMMBI
OCCKOHEYHO
yOBIBaroOITIeH

CamocrosTenbHOe
OTKpBITHE: KaK HAaUTH
MePUMETP | TUIOIIA/Ib https://xn--

CIIOKHOU (QUTYPBI? hlaafgkbnx.xn--
[TpakTUKyM 10 peIIeHUI0 plai/

3a/a4 MOBBILLICHHOMN

CIIO’)KHOCTH

HccnenoBarenbckas
pabota: moBeaecHUE
IMOCJIEIOBATEILHOCTEN — OT
TUIOTE3RI IO JIOKa-
3arenbcTBa. {uckyccust Ha
OCHOBE peIIeHUs 3a/1ay:
sBasgeTcs mtu MMHAU

YHUBEpPCAIbHBIM? )
CamocrosiTenbHOoe hitps://xn--
hlaafgkbnx.xn--
otkpsiTHe: MMU — meTon .
plai/

JI0Ka3aTesIbCTBA: CyMMa
YICHOB I1OCIIEN0-
BaTeNbHOCTU. [IpakTuKyM
10 PELIEHUIO 3a7a4:
JI0Ka3aTeJIbCTBO
HEpPABEHCTB U
JI0Ka3aTeNIbCTBO AEITUMOCTH
MMM



https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/

reoOMETPUYECKOI
[IPOTPECCUM.
[Ipumenenue metona
MaTeMaTH4YECKOI

HMHAYKIUHA

10

JBH>KEHUS MIIOCKOCTH

[ToBTOpenue, 060061ICHNE,

cucTreMaTru3anusa

LenTpanbHas
CUMMETPHUSL.
LenTpanbHo-
CUMMETPUYHbBIC
¢urypsl. [ToBopor.
OceBast cuMMeTpusl.
Durypsl,
CUMMETPUYHBIC
OTHOCHUTEIILHO
HEKOTOPOU OCH.
[TapannenbHbIi
nepenoc. [Toustue
JBUKCHUS U €T0
cBolicTBa. PaBeHCTBO
¢buryp. [Ipossrnenus
CUMMETPHUH B TIPUPO/IE,
YKUBOIIUCH,
CKYJIBIITYpE,
apXUTEKTYpeE.
Komnozuiuu
JIBIKCHUH
(mpocreiinue
MIPUMEPBHI).
[IpumeHeHue B
pelieHnn
reOMEeTPUUYECKUX 3a7a4

Pemenne 3amau,

WJUTIOCTPUPYIOLINX
CBSI3M MEXKAY

HccnenoBarensckas padbora
(B TOM 4mCIE C
HCIIOJIb30BAHUEM
MPOrPaMMHBIX CPEJICTB):
KOMITO3UITHS JIBFOKSHUH.
CamocrosiTepHOe
OTKpBITHE: POPMYITHPOBKA
BBIBOJIOB O CBOMCTBAax
KOMIIO3UILIMH JBUKECHUH.
[TpoexT: mpeoOpazoBanms
(IBU>KEHUS) B HCKYCCTBE

[TpoexT: «IIpeobpazoBanus
B UCKYCCTBE U
apxutektrype» HMrorosas

https://xn--
hlaafgkbnx.xn--

plai/

https://xn--
hlaafegkbnx.xn--

plai/



https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/

OBILIEE KOJIMYECTBO YACOB

pa3IUYHBIMU TEMaMU KOH(epeHIHs:
Kypca IloBropenue, «Maremaruka — 3T0
000011eHME, KpacHUBO»
cucTeMaTu3alus Kypca

1O IMPOI'PAMME 68
MNOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
nu(ppoBbIe
° T
Ne n/m e€Ma ypoka Beero KOﬁHTpOJIbeIe Hpﬁamnqecxne 0BPA30BATETBHBIE
padoTbI padoThbI pecypesi
h : --hlaafgkbnx.xn-
1 Hctopusi BOBHUKHOBEHUS U PA3BUTHUS 1 ttp? //xn--h1aafgkbnx.xn
reoMeTpuu -plai/
. https://xn--hlaafgkbnx.xn-
) [lonsTud: akcuoma, Teopema, CBOMCTBO, 1 ey
MPU3HAK, JI0Ka3aTEIbCTBO, ONPEACIICHUE “pial
o o https://xn--hlaafgkbnx.xn-
3 NHCcTpyMeHTHI 7151 M3MEPEHUN U TOCTPOSHUH. 1 1ai/
[TpakTukym pral
B3anmHoOe pacnosniokeHre TOUYEK Ha MPSIMO. https://xn--hlaafgkbnx.xn-
4 W3mepenne nnuHbl 0OTpe3Ka, pacCTOsTHUE 1 -plai/
MEXy TOYKaMU
https://xn--hlaafgkbnx.xn-
5 B3anMHOe pacnonoxeHue npsMbIx 1 -plai/
https://xn--hlaafgkbnx.xn-
6 Jlomanas. Buapl 1oMaHbIX. J1MHA JOMaHOM 1 -plai/
7 Mmuoroyronsauku. [lepumerp 1 https://xn--h1laafgkbnx.xn-




MHOI'OYI'OJIbHHUKA. IlonsTue o BBIITYKJIBIX U
HCBBIITYKJIBIX MHOT'OYT'OJIbHUKAX

MuoroyronsHuku. [lepumerp

-plai/

https://xn--hlaafgkbnx.xn-

HaTypaJIbHOTO Yncia

8 MHOTOYyTOJbHUKA. [IOHSITHE O BBIMYKJIBIX U -plai/
HEBBITYKJIBIX MHOTOYTOJIbHUKAX
o o https://xn--hlaafgkbnx.xn-
9 [Ipocreitmme purypsl. MaTemaTnyeckuii p' /I gromx.x
Mapadon -plai/
o o https://xn--hlaafgkbnx.xn-
10 [Ipocreitmue ¢purypsl. Matematnyeckuit p. /1 8
Mapadon -plai/
[IpakTHKyM O pPElICHUIO 3a/1a4 U3 pealbHOMI https://xn--hlaafgkbnx.xn-
1 MIPAKTUKU Ha YaCTH, TPOOH, MPOLICHTHI, -plai/
MPUMEHEHUE OTHOUIECHUN W IPOMOPIUNA MPpU
pelieHuu 3a1a4
Peanbublie 3aBucumoctu. [IpakTrkym no https://xn--h1laafgkbnx.xn-
12 PEIICHHUIO 3a/1a4 Ha IBUKEHHE, padoTy, -plai/
MOKYIIKH, HAJIOTH
https://xn--hlaafgkbnx.xn-
13 [Tpusnaku nenumoctu Ha 4, §, 6, 11 -plai/
https://xn--hlaafgkbnx.xn-
14 [Ipu3Haku eNMMOCTH CYMMBI U IPOU3BEICHUS 1ai/
LETBIX YMCEJI TIPU PEIICHUU 3a/1a4 “plal
HanbGonpmmuii 0O JeMUTENb U HAUMEHBIIIEE https://xn--hlaafgkbnx.xn-
15 oO11ee KpaTHOE IBYX uncell. B3auMHO mpocThie -plai/
qHcaa
https://xn--hlaafgkbnx.xn-
16 Anroputm EBknuaa. Jlenenue ¢ octaTkoM -plai/
https://xn--hlaafgkbnx.xn-
17 CpaBHEHMS LENBIX YUCEI IO MOJYIIIO olai/




MaremaTudeckoe COpPEBHOBAHUCE: 3aJa4y Ha

https://xn--hlaafgkbnx.xn-

18 o
JICIIUMOCTD plai/
Tpeyronapuuku. PaBHbIE TPEYTOJIBHUKH B https://xn--hlaafgkbnx.xn-
19 TEOMETPUUYECKUX KOHPUTYpAIUIX. -plai/
Hccnenosanue
https://xn--hlaafgkbnx.xn-
20 [Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB. )
[IpakTHKyMm MO peleHuto 3aaa4y -plai/
https://xn--hlaafgkbnx.xn-
71 [Ipu3Haku paBeHCTBA TPEYTOJIBHUKOB. .
[IpakTuKyM MO peleHuto 3aaay -plai/
https://xn--hlaafgkbnx.xn-
2 [Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB. 1ai/
[IpakTUKyM IO peIIeHuIo 3a1a4 pra
https://xn--hlaafgkbnx.xn-
23 [Ipu3Haku paBeHCTBA MPSAMOYTOJIBHBIX 1ai/
TPEyroibHUKOB. [lepneHanKyIsip 1 HaKJIOHHAs “pial
IIpu3Haku paBeHCTBA NPSMOYTOJIBHBIX https://xn--h1laafgkbnx.xn-
24 TPEyroIbHUKOB. [IpakTHKyM 1O pelIeHHn0 -plai/
3a1a4
https://xn--hlaafgkbnx.xn-
25 Jlenenve MHOrOWwIeHOB -plai/
https://xn--hlaafgkbnx.xn-
26 Jlenenve MHOrOWwIeHOB -plai/
https://xn--h1laafgkbnx.xn-
[IpeoOpa3oBaHue 1ENOTO BHIPAKECHHUS B p? //xn-h1aafgkbnx.xn
27 -plai/
MHOTOUJICH
https://xn--hlaafgkbnx.xn-
28 KopHu MHOTOUNEHA -plai/




https://xn--hlaafgkbnx.xn-

29 Ky6 cymMBbI 1 Ky0 pa3HOCTH ABYX BBIpQXKEHUI -plai/
https://xn--hlaafgkbnx.xn-
30 CyMmMa 1 pa3HOCTh KyOOB JIBYX BBIpa)KECHHIMA -plai/
https://xn--hlaafgkbnx.xn-
31 CyMMa 1 pa3HOCTb KYOOB JIBYX BBIPQKCHUM -plai/
[Ipou3sBeneHne pa3HOCTU U CYyMMBI JBYX https://xn--h1laafgkbnx.xn-
32 BBIpQXXEHUI, CyMMa U Pa3HOCTh KyOOB IBYX -plai/
BBIPA)KCHUI
https: --hlaafgkbnx.xn-
33 ToxnectBo. ToxxaecTBeHHbIE IPeoOpa30BaHUS ttp? //xn—h1laafgkbnxxn
anredpanvyecKux BbIPAKEHUN -plai/
https://xn--hlaafgkbnx.xn-
34 Jloka3aTenbCTBO TOXKJIECTB -plai/
https://xn--hlaafgkbnx.xn-
35 I'eomerprueckne HepaBeHCTBA. MUHU-TIPOEKTHI -plai/
https: --hlaafgkbnx.xn-
36 I'eomeTrpuueckue HepaBeHcTBa. [IpakTHKyM 110 ttp? //xn—h1laafgkbxxn
pEIIeHHIO0 3a/1a4 -plai/
https: --hlaafgkbnx.xn-
37 IIpssMoyronbHBIA TpeyronbHUK. [IpakTukyM 1o ttp? //xn—h1laafgkbxxn
pEIIeHHUO 3a/1a4 -plai/
. https://xn--hlaafgkbnx.xn-
38 [IpssmoyronbHblil TpeyronbHUK. [IpakTukym no 1ai/
pEIICHHUIO 3a/1a4 -plal
https://xn--hlaafgkbnx.xn-
39 PaBHOCHUITBHOCTH YpaBHEHUI -plai/




ypaBHeHI/IC KakK MaTeéMaTH4YeCKasa MOJCJIb

https://xn--hlaafgkbnx.xn-

40 . -plai
peanbHOMN CHTyaluK plai/
. https://xn--hlaafgkbnx.xn-
41 Jlunelinoe ypaBHEHHeE, coAeprKaliee 3HaK 1ai/
MOTYJISt “plal
. https://xn--hlaafgkbnx.xn-
4 [IpakTkyMm 1o pemenuto 3anad. JInueinsie )
ypaBHEHUSA -plai/
. . https://xn--hlaafgkbnx.xn-
43 Cucrema IByX JINHEWHBIX YPAaBHEHUM C IBYMS La
MePEMEHHBIMU KaK MOJIENb PEAIbHON CUTYaITUU -plai/
o https://xn--hlaafgkbnx.xn-
44 VYpaBHeHUs U cUCTeMbl ypaBHEHUH. MuHuU- 1ai/
IIPOEKTHI “pial
. . https://xn--h1laafgkbnx.xn-
45 ®urypsl ¢ oceBord cumMmerpueil. [Ipumeps! B p? //xn--h1aafgkbnx.xn
MPUPOJIE -plai/
https://xn--h1aafgkbnx.xn-
46 [TpoekT «CuMMETpHs B OKPYKAIOIIIEM MUPE» — p? //xn--hlaafgkbnx.xn
cOOp MaTepuanoB -plai/
https://xn--hlaafgkbnx.xn-
47 KomnbrorepHoe MOenpOBaHNE: CUMMETPHS B 1ai/
rpaMYIECKUX peaaKTopax “plal
https: --hlaafgkbnx.xn-
48 [IpoekT «CuMMETpHs B OKPYKAIOLIEM MUPE. p? //xn--hlaafgkbnx.xn
OdopMIIeHHEe | 3aIUTa TPOEKTOB -plai/
CymMa BHYTPEHHHX YIVIOB MHOTOYTOJIbHUKA U https://xn--h1laafgkbnx.xn-
49 CyMMa BHEIIHUX YTIIOB BBITYKJIOTO -plai/
MHOT'OYTOJIbHUKA
https://xn--h1aafgkbnx.xn-
50 CymMma yriioB MHOTOYTOIBHUKA. [IpakTHKyM MO 1p§// /xn—h1laafgkbnx.xn
-plai

PCHICHUIO 3a1a4




Bzanmuoe PacCIIOJIOKCHHUE OKPYKHOCTH U

https://xn--hlaafgkbnx.xn-

51 npsamoii. KacarenbHas u cekyias K -plai/
OKPYKHOCTH. IIpakTukyM 1o pereHuro 3aaad
5 Uccnenopanue. OKpykHOCTb. OKPY>KHOCTb, http?:// xn—hlaafgkbnx.xn-
BIIMICaHHAs B yroJl -plai/
53 [IpakTrukym o pemenuto 3aaad. OKpyKHOCTb, http?://xn--h1aafgkbnx.xn-
BIIMCaHHAs B yroJl -plai/
B3anMHOe pacnonokeHre OKpyKHOCTH U https://xn--h1laafgkbnx.xn-
54 npsimoii. KacarenbHas u cexymas K -plai/
OKPY>KHOCTH
[Monstue Gyakuuu. CriocoObI 3a1aHusl. https://xn--h1laafgkbnx.xn-
55 O6mactp onpezeneHus. MHOKECTBO 3HAUYCHUH -plai/
¢dbyakuu. Haxoxaenue mo rpaduky
Uccnenoanue GpyHKmii: HYIH, https://xn--hlaafgkbnx.xn-
56 3HaKONOCTOSIHCTBO. [IpomMexxyTku Bo3pacTaHus -plai/
u yoriBanus. Haubomplee 1 HaumeHblI1ee
3HaYeHUE PYHKIINH
[MocTpoenue rpaguKoB peasbHbIX https://xn--h1aafgkbnx.xn-
57 . -plai/
3aBUCUMOCTEMN
I'paduku kycouHoO-3a1aHHBIX (YHKIIUA. https://xn--hlaafgkbnx.xn-
58 HccnenoBanue GyHKIMIHA ¢ mapaMeTpom -plai/
(JuHelHbIe)
y . https://xn-- Xn-
59 CpaBHeHHe CBONUCTB (DYHKIUI B 3aBUCUMOCTHU ttp? //xn-h1aafgkbnx.xn
OT TlapaMerpa -plai/
https://xn--hlaafgkbnx.xn-
60 Maremarnueckoe copeBHOBaHUE: (HYHKITHH -plai/
61 Oyukumu y = [X|, |ax+b|, ux rpaduku https://xn--h1laafgkbnx.xn-




HOCTpOCHI/Ie CJIOKHBIX KYCOYHO-3a/JaHHbIX

-plai/

https://xn--hlaafgkbnx.xn-

62 by 1 -plai/
https: --hlaafgkbnx.xn-
63 I'MT: okpyX)HOCTb, NTapaJiICIbHbIC MIPSMBbIC. 1 ttp? //xn--h1aafgkbnx.xn
Pemenue 3agau Ha nocrpoenne merogom I'MT -plai/
https://xn--hlaafgkbnx.xn-
64 Meroa reoMeTpruueCKUX MECT TOUEK ITPU 1 1ai/
pElIeHNU TEOMETPUIECKUX 3a1a “pial
65 O6ocHOBaHMSI TPOCTEHIINX TTOCTPOCHUH, STAITBI 1 httpf,://xn-—h1aafgkbnx.xn-
3a/1a4d Ha MOCTPOEHUS -plai/
https://xn--hlaafgkbnx.xn-
66 [IpakTHKyM MO pEeIICHHIO 3a/1a4 Ha TTOCTPOCHUE 1 1ai/
LUPKYJIEM U JINHEUKOMN plal
https://xn--hlaafgkbnx.xn-
67 [IpakTHKyM MO pelIeHHIO 3a/1a4 Ha IOCTPOEHUE 1 ey
LHUPKYJIEM U JTUHEHKON pral
https://xn--hlaafgkbnx.xn-
68 [IpakTHKyM MO pelIeHHIO 3a/1a4 Ha TOCTPOEHUE 1 ey
LHUPKYJIEM U JTUHEHKON L
OBLIIEE KOJIMYECTBO YACOB I10 IPOI'PAMME 68




8 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka
u/n Ma yp Beero Kontpoabubie IIpakTuueckue 06PA30BATEBHBIE
padoThI padoThI pecypeb
https://xn--
1 [Tapannenorpamm, ero Mpru3HaKu U CBOMCTBA 1 hlaafgkbnx.xn--plai/
https://xn--
5 [TpstmoyronbHUK, poMO, KBaapaT, X MPU3HAKU U 1 hiaafekb Lai
CBOMCTRA aafgkbnx.xn--plai/
https://xn--
3 [TpstmoyronbHUK, poMO, KBaapaT, X MPU3HAKU U 1 hiaafekb Lai
CBOMCTRA aafgkbnx.xn--plai/
5 https: -
4 Tpanenus. PaBHoOeapennas tpamnenus, eé 1 h psf/ixn ,
CBOWCTBA U NIPU3HAKH Laafgkbnx.xn--plai/
https://xn--
5 JlenuMocTh Haneno U AeJIeHrue ¢ OCTaTKOM 1 hlaafgkbnx.xn--plai/
https://xn--
6 CpaBHHMOCTB IO MOJTYJTIO 1 hlaafgkbnx.xn--plai/
https://xn--
7 CBoiicTBa CpPaBHUMOCTH 110 MOIYJTIO 1 hlaafgkbnx.xn--plai/
https://xn--
8 IIprmeHeHre CBOMCTBA CPaBHEHUM MO MOTYITIO 1 hlaafgkbnx.xn--p1ai/
. https: --
[IpeoOpazoBanme BEIpaKEHUH, COIEPIKAIINX psi//xn .
9 1 hlaafgkbnx.xn--plai/

KBaApPAaTHBIC KOPHHU




https://xn--

10 CpaBHeHME UppaLMOHATBHBIX YHCET hlaafgkbnx.xn--plai/
https://xn--
OcBoOOXIeHNE OT UPPAITUOHATILHOCTHY B )
11 hlaafgkbnx.xn--plai/
3HaAMeHaTeJe
https://xn--
12 [IpeoOpa3zoBanue NBOWHBIX pATUKAIIOB hlaafgkbnx.xn--plai/
https://xn--
CreneHb ¢ OTPULIATENILHBIM MTOKa3aTeIeM U )
13 hlaafgkbnx.xn--plai/
BBIYHMCIICHHS
o o https://xn--
JlelicTBUTENbHBIC YKCIIa B MPAKTUYECKON )
14 hlaafgkbnx.xn--plai/
JIeATETLHOCTH YeJIOBEKa
https://xn--
TodHOCTh IPUOJIMIKEHUS UPPALIMOHATIBHOTO YUCTIA .
15 hlaafgkbnx.xn--plai/
Py pEelIeHUH 3a7a4
OkpyriieHre UpPaIMOHAIBHBIX YHCEeN, TPUKUIKA https://xn-
16 PyT: ppartoHa » TPHKHA h1aafgkbnx.xn--p1ai/
pe3ynbTaTa BRIYUCICHUN
https://xn--
17 OLieHKa 3HaY€HUN YUCIIOBBIX BBIPAXKEHUMN hlaafgkbnx.xn--plai/
Yucna u Beruucnenns. KBagparaeie KOpHHU. https://xn--
18 CTelneHsb ¢ IeIbIM IMOKa3aTelIeM. hlaafgkbnx.xn--plai/
UccnenoBarenbckas padbora
https://xn--
19 CpenHsisi TMHUS TPEYroJIbHUKA hlaafgkbnx.xn--plai/
https://xn--
20 Cpenusist TUHUS Tpaneun hlaafgkbnx.xn--plai/




https://xn--

21 TeopeMa 0 IPOMOPIIMOHATIBHBIX OTPE3KaxX hlaafgkbnx.xn--plai/
https://xn--
22 LleHTpanbHO-CUMMETPHYHBIE (DUTYPBI hlaafgkbnx.xn--plai/
https://xn--
23 Teopema ®aneca hlaafgkbnx.xn--plai/
https: --
24 [IpumeneHne moao0us P peleHuN ttps://xn .
NpAKTHUECKHX 3324 hlaafgkbnx.xn--plai/
https://xn--
75 Brenenue nonsaTus npeoOpa3zoBaHus MO00US U hiaafekb 1ai/
OJ00HBIX (GUTYp aatgkbnx-xn--pZal
https://xn--
26 [IpakTrKym Mo pemieHuto 3a1a4y Ha mo1001e hlaafgkbnx.xn--plai/
https://xn--
27 MHorosTaxKHbIe pooH hlaafgkbnx.xn--plai/
o https://xn--
73 [TpeoOpa3zoBaHus pallMOHAIBHBIX BRIPAKEHUN hiaafekb 1ai/
TIOBBIIIEHHON CI0KHOCTH aatgkbnx.xn-—-p-al
h : --
29 JpobHo-paninoHanbHble BeipakeHusi. O6macTb ttps://xn )
JIOTTYCTUMBIX 3HaYEHUHN hlaafgkbnx.xn--plai/
https://xn--
30 ToxxmecTBeHHBIC TTPEOOPA30BAHMS PAIIMOHATBLHBIX h1aafekb 1ai/
BBIPOKEHHI aatgkbmx.xn--p-lal
https://xn--
KsampaTtueie ypaBHeHus. JIMCKpUMUHAHT.
31 /P yp Hlucip hlaafgkbnx.xn--plai/

DopMyIbl KOpHEN




https://xn--

32 Teopema Buera. Pemienue ypaBuenuii hlaafgkbnx.xn--plai/
3amaun Ha HaX0KACHUE IIOIIAIH C https://xn--
33 UCIIOJIb30BaHNEM pa3OreHus Ha YaCTH U hlaafgkbnx.xn--plai/
JIOCTpanBaHUE
https://xn--
34 Pemenne npakTHKOOPUEHTUPOBAHHBIX 3314 C hiaafekb Lai/
UCII0JIb30BaHNEM METOA ILIOIACH aatgkbnx.xn--p-al
. . . https://xn--
35 [IpumeHeHEe CBOMCTB YpaBHEHHH ¢ OJTHOM h1aafekb 1ai/
epeMEHHON aatgkbnx.xn--pZal
o https://xn--
36 OrnpesesieHne KOJIMYeCTBa JCHCTBUTEIBHBIX h1aafekb 1ai/
KOpHEH KBaJPaTHOTO YpaBHCHHUSI aatgkbnx.xn--p-al
https://xn--
37 JpobHo-palinoHalbHbIe YpaBHEHUS: IOHSITHE, h1aafekb 1ai/
orpesieJIeHre, CBONWCTBA aatgkbmx.xn--p-al
o https://xn--
38 Pemenne npoGHO-paliioHaNbHBIX YPaBHEHUMN: hiaafekb Lai
METO/T IPOTIOPIIUH aafgkbnx.xn--plai/
. https://xn--
39 Pemienne npoOHO-paniMoOHaIBHBIX YPaBHEHUI: hiaafekb .
npuBeieHre K 001eMy 3HaAMEHATEIIO 1aafgkbnx.xn--plai/
o https://xn--
40 Pemenne npoOHO-paliiOHANTBHBIX YPABHEHHUIA: h1aafekh 1ai/
pas3ioKeHne Ha MHOYKHUTEIH aatgkbnx.xn--pZal
o https://xn--
41 Pemenne npoOHO-paliiOHATBHBIX YPABHEHUN: hiaafekb 1ai/
3aMeHa IIEPEMEHHOM aatgkbmx.xn--p-lal
o https://xn--
Pemenne npoGHO-paliioHaNbHBIX YPaBHEHUMN: .
42 hlaafgkbnx.xn--plai/

3aMCHa nepeMeHHoﬁ




['padmyeckas uHTEpIpETALUS YPABHEHUI C IBYMSI

https://xn--

4 oA
3 MepeMEHHBIME hlaafgkbnx.xn--plai/
https://xn--
44 Pemienune TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO APOOHO- Hlaafekb 1ai/
paLMOHANILHBIX YPAaBHEHUH aatgkbnx.xn--plal
https://xn--
45 [Tpumenenne Teopemsr [Tudaropa npu pemenun hiaafekh 1ai/
NPaKTUYECKHX 33124 aatgkbnx.xn--pLal
https://xn--
46 [IponopuuoHaibHbIE OTPE3KU B MPSIMOYTOJIBHOM hiaafekb 1ai/
TPEYroJbLHUKE aatgkbnx.xn--plai
https://xn--
47 [IponopuuoHaibHbIE OTPE3KU B MPSIMOYTOJIBHOM H1aafekb 1ai/
TPEYroJbLHUKE aatgkbnx.xn--plal
Pemenue 3a1au ¢ HCNoJIib30BaHUEM https://xn--
48 MPONOPLIMOHATBHBIX OTPE3KOB B MIPSIMOYTOJIbHOM h1aafgkbnx.xn--plai/
TPEYTrOJIbHUKE
Pemrenue 3agad ¢ CIoab30BaHUEM https://xn--
49 MPONOPIIMOHATBHBIX OTPE3KOB B MIPSIMOYTOJILHOM hlaafgkbnx.xn--plai/
TPEYTOJIbHUKE
https://xn--
50 Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC OCTPOTO H1aafekb 1ai/
yriia IpsIMOYTOJIBHOTO TPEYTOJIbHUKA aafgkbnx.xn--plal
https: --
Tpuronomerpuueckue pyHkuuu yriaos B 30°, 45° ps://xn )
51 N hlaafgkbnx.xn--plai/
u 60
https://xn--
59 Pemienne 3a1a4 ¢ HCIOIL30BaHUEM H1aafekb 1ai/
TPUTOHOMETPUUECKUX (PYHKIIHMA aafgkbnx.xn--plal
https://xn--
PaBHOCHIIbHBIE HEpAaBEHCTBA U HEPABEHCTBA- )
53 hlaafgkbnx.xn--plai/

CIIEICTBUS




https://xn--

54 Jloka3arenbCTBO HEPABEHCTB hlaafgkbnx.xn--plai/
https://xn--
55 Penienne TeKCTOBBIX 33124 ¢ IOMOIIBIO - Lo
JIMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHOMN aargkbnx.xn--plai
. o https://xn--
56 HccnenoBanue TMHEHHOTO HEPABEHCTBA C OJTHOM  Laatolb sl
IIEPEMEHHOM € TapaMeTPOM aafgkbnx.xn--plai
https: --
57 Bnucannsble u neHTpanbHbie yribl. [IpakTukym no ) psf/ i xn ‘
PENICHUIO 3a/1a4 laafgkbnx.xn--plai/
https://xn--
5g Vsl Mexay xopJaMu U cekyuumu. [Ipaktukym  Laatokb Lo
M0 PEIIEHUIO 3a1a4 aafgkbnx.xn--plai
https: --
59 VYTl MEKIY XOpJaMH U CeKyIUMU. [IpakTuKym ps://xn .
10 PEIICHHUIO 3a/1a4 hlaafgkbnx.xn--plai/
.. https://xn--
60 Brnucannbie u onMcaHHbIE YETHIPEXYTOIBHUKH.  Laafeld i
IIpakTUKyM O peLIeHUIO 3a1a4 aargkbnx.xn--plal
> https: --
61 Kacanne okpyxHocteil. [IpakTukym no penieHuto A psf/ i xn '
3a71a4 laafgkbnx.xn--plai/
- https://xn--
62 B3anmMHOe pacnionioxkeHHe IBYX OKPYKHOCTEH.  Laatokb .
[IpakTukym 1o pemeHuro 3aaau aafgkbnx.xn--plai/
https: -
63 OO01mure KacaTelIbHbIC K JIBYM OKPYKHOCTSIM. psf/ /xn '
ITpakTHKyM I10 PEIIECHHIO 3a1a4 hlaafgkbnx.xn--plai/
https://xn--
64 Utenue cBOMCTB (hyHKIMH 1O ee Tpaduxy hlaafgkbnx.xn--plai/




https://xn--

65 Oynkmms y=k/x 1 hlaafgkbnx.xn--plai/
66 HccnenoBarenbekas pabora «deThIpexyroabHUKHI ! https://xn-- .
U OKPY>KHOCTH» hlaafgkbnx.xn--plai/
67 Uccrnenoarenbekas paboTta «YeTbipexyroabHIUKHI q https://xn-- ‘
U OKPYKHOCTH» hlaafgkbnx.xn--plai/
68 3amura NpoeKToB «YeThIpexXyroabHUKH U | https://xn- ‘
OKPY>KHOCTHY hlaafgkbnx.xn--plai/
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




9 KJIACC

KoJunyecTBo 4yacoB DJIeKTPOHHbIE
uudgposbie
Nenn/m  Tema ypoka
yp Beero Konrpoabubie  IIpakTuyeckue 0Gpa3oBaTEIbHbIC
padoThI padoThI pecypes
N N . https://xn--
1 Kopens n-it crenenu. CBolicTBa KOpHS n-d 1 ps:// )
P —— hlaafgkbnx.xn--plai/
.. https://xn--
) Crenens ¢ pallMOHAIBHBIM [10Ka3aTeIeM U €€ 1 hiaafekh 1ai/
CROMCTRA aafgkbnx.xn--p1lai
O1ieHKa 3HaYCHU KOPHS N-i CTENEeHH, 3HaUYCHUE https://xn--
3 CTEINEHH C PAIIMOHAJILHBIM TTOKA3aTeNIeM 1EJIbIMU 1 h1aafgkbnx.xn--plai/
YHCIaMU U JIECITUYHBIMU IPOOSIMU
CpaBHEHHE U YIIOPSIIOYMBAHUE PALlMOHAIBHBIX https://xn--
4 Y UPPALOHANIBHEIX YHCEl, 3aIIMCAHHBIX C | hlaafgkbnx.xn--plai/
MIOMOILIbIO KOPHS N-U CTENEHU, CTEIEHU C
palloOHAIBHBIM IMOKa3aTeIeM
https://xn--
5 DopmyIibl IPUBEACHUS 1 hlaafgkbnx.xn--p1ai/
https://xn--
6 Pemenue TpeyronpsHnkoB. Teopema KOCUHYCOB 1 h1aafgkbnx.xn--p1ai/
Pemenue npaktuyeckux 3anay ¢ https://xn--
7 HCIIOJIb30BAHUEM TCOPEMBI KOCUHYCOB U 1 h]_aafgkbnx.xn--p]_ai/
TEOPEMbI CHHYCOB
https://xn--
8 dopmyia 'epona 1 hlaafgkbnx.xn--plai/
9 ®opmyna ['epona 1 https://xn--




dopMya IUIOMIAIH BBITYKIOTO

hlaafgkbnx.xn--plai/

https://xn--

10 i —-plai

YeTHIPEXYTOILHUAKA hlaafgkbnx.xn--plai/
o https://xn--

1 ToxaecTBeHHbIE TPpeoOpa30BaHUs BhIPAXKEHUH,  Laatokb i

coJIepKalIuX KOPEHb N- CTENEHU aargkonx.xn--plai
o https://xn--

12 ToxxaecTBeHHbIE TPeoOpa30BaHMs BhIPAXKEHUH,  Laatokb el
CoJIepKalluX KOPEHb N- CTENEHU aargkonx.xn--plai
ToxxnecTBeHHBIC TPEOOPA30BAHMSI BHIPAKEHUH, https://xn--

13 COJIEpXKAIINX CTETIEeHb C PAllMOHATBHBIM hlaafgkbnx.xn--plai/
MOKa3aTeseM
ToxxmecTBeHHBIC TPEOOPA30BAHMSI BBIPAXKEHUH, https://xn--

14 COJIEpXKAIINX CTEIEeHb C PAllMOHAIBHBIM hlaafgkbnx.xn--plai/
MOKa3aTeseM

i https://xn--

15 Kopens n-it crenenu. Ctenens ¢ paiioHaIbHBIM ) P f/ i '

nokasareneM. IIpoexr laafgkbnx.xn--plai/
i https://xn--

16 Kopens n-ii crenenn. CTeneHs ¢ paliiOHaIbHbIM A P f/ﬁ '

nokasareneM. [Ipoekt laafgkbnx.xn--plai/
o https://xn--

17 Pemienne ypaBHeHul ¢ mapameTpom - Loy

anreOpanvdecKuM MeTO0M aafgkbnx.xn--plai
. . https://xn--

13 ['padmueckuit MeTos perieHns ypaBHeHUH ¢ ps:// )

napamMeTpoM hlaafgkbnx.xn--plai/
o o https://xn--

19 CucTtemMbl HeTUHEHWHBIX YpaBHEHUN C - Lo
apaMeTpoM aafgkbnx.xn--p1lai

20 [Toctpoenue rpauKOB CIOKHBIX YpaBHEHUN https://xn--




(OKpYKHOCTB, IapadoJia)

MaremaTnueckoe COpeBHOBaHME: YpPaBHEHUS U

hlaafgkbnx.xn--plai/

https://xn--

21 hlaafgkbnx.xn--plai/
HEPaBEHCTBA
https://xn--
MatemaTtuueckoe COpeBHOBAaHUE: ypPaBHEHUS U )
22 hlaafgkbnx.xn--plai/
HEpaBEHCTBA
T CHUH OTPE3KOB XO https://xn--
eopema o Ipou3Be , .
23 p . P 8 o p P hlaafgkbnx.xn--plai/
CEeKyIIeH U KacaTeabHOI
https://xn--
Teopema Uesnl (hopMyIHpOBKa,
24 p (opmynmp hlaafgkbnx.xn--plai/
JI0Ka3aTeNbCTBO)
https://xn--
Teopema Menenas (hbopMyIHupOBKa,
25 p (¢opmysup hlaafgkbnx.xn--plai/
JI0Ka3aTeNbCTBO)
https://xn--
[Tpumenenune teopeM Yessl 1 MeHenas K ps:// ‘
26 hlaafgkbnx.xn--plai/
pEIIeHUI0 TEOMETPUUECKHUX 3a71a4
https://xn--
IIpumenenue teopeM Uesbl 1 MeHenas k ps:// )
27 hlaafgkbnx.xn--plai/
pEIIeHUI0 TEOMETPUUECKHUX 3a71a4
https://xn--
28 [IpuMeHeHne BEKTOPOB B PU3HKE, IIEHTP Macc hlaafgkbnx.xn--plai/
https://xn--
[Tonsitne o 6a3uce (Ha MWIOCKOCTH). Paznmoskenus ps:// .
29 hiaafgkbnx.xn--plai/
BEKTOPOB 110 0a3ucy
https://xn--
[TonsTue o 6a3uce (Ha mwIockocTu). PaznoxeHus ps:// )
30 hiaafgkbnx.xn--plai/
BEKTOPOB 10 0azucy
31 CkanspHoe Mpou3BeIeHUE BEKTOPOB, https://xn--




FGOMeTpI/I‘ICCKI/Iﬁ CMBEICJI U BBIPAXCHUE B
JACKApPTOBBLIX KOOpAMHATAX

hlaafgkbnx.xn--plai/

https://xn--
32 JucTpruOyTUBHOCTD CKAJIIPHOTO TTPOM3BEICHUS hlaafgkbnx.xn--plai/
https://xn--
33 CxansipHOE NMPOU3BEICHUE U IPOCILIUPOBAHUE h1aafgkbnx.xn--plai/
https://xn--
34 Pemenue reomerpruyeckux 3aj1au ¢ MOMOIIBIO Hlaafekb 1ai/
CKQJIIPHOTO ITPOU3BEICHNUS aatgkbnx.xn--pZal
https://xn--
35 Pemrenue reomeTpruyeckux 3a/1a4u ¢ MTOMOIIBIO H1aafekb 1ai/
CKaJISIPHOTO MPOU3BEACHUS aatgkbnx.xn--pal
https://xn--
36 HccnenoBanue KBaApaTUIHON (YHKIIHH hlaafgkbnx.xn--plai/
3 https: -
37 [Toctpoenue mapabobl Mo TPEM TOYKaM U 1O ps://xn )
BepIITHHe hlaafgkbnx.xn--plai/
https: -
38 ITpeoOpa3oBanus nmapalbosl (CIBUT, H psf/ f;n )
CKaTHe/PACTSKEHNE) 1aafgkbnx.xn--plai/
https: -
[Ipeo6paszoBanust rpapukoB GyHKIMH (CABUT, ps://xn )
39 hlaafgkbnx.xn--plai/
cKaTue/pacTsuKeHue)
UccnenoBanune GyHKIMNA: HYIH (yHKIIAHA, https://xn--
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA (DYHKITUH, hlaafgkbnx.xn--plai/
40 MIPOMEXKYTKU BO3PACTAHUS U yOBIBAHUS
byHKIIMY, YETHBIC U HEUETHBIC (YHKIUH,
HanOoJIbIlIee U HAMMEHBIIIee 3HAUYCHUS (PYHKITUU
41 CrenenHble QyHKIUU C HATYpaIbHBIMU https://xn--

IMoKa3aTCiIsiMHu, UX I“pa(I)I/IKI/I U CBOICTBa




Hcnonp3oBanue CBOMCTB (PYHKIHMHA U1 pelIeHUs

hlaafgkbnx.xn--plai/

https://xn--

42 --plai
3a1aq hlaafgkbnx.xn--plai/
https://xn--
[IprumeHeHrne MeTo1a KOOPJIUHAT B MIPAKTUKO- )
43 hlaafgkbnx.xn--plai/
OPUEHTHUPOBAHHBIX T€OMETPUUECKHUX 3a7auax
https://xn--
[IpaBunbHBIE MHOTOYTOJIBHUKHU, BBIYUCIIEHUE UX )
44 hlaafgkbnx.xn--plai/
3JICMEHTOB
https://xn--
[IpaBusibHBIE MHOTOYTOJIBHUKH, BBIYUCIICHHE UX )
45 hlaafgkbnx.xn--plai/
3JIEMEHTOB
https://xn--
[IpaBusibHBIE MHOTOYTOJIBHUKH, BBIYUCIICHHE UX )
46 hlaafgkbnx.xn--plai/
3JIEMEHTOB
https://xn--
47 JlnmvuHa 1yru OKpy>KHOCTH hlaafgkbnx.xn--plai/
" https://xn--
MOHOTOHHBIE U OTPAaHUYEHHBIE )
43 " hlaafgkbnx.xn--plai/
MTOCIE0BATEIILHOCTH
https://xn--
49 Metoa MaTeMaTH4eCKON HHIYKITHH hlaafgkbnx.xn--plai/
https://xn--
50 Meroa maTeMaTH4e€CKON MHAYKIIMU hlaafgkbnx.xn--plai/
https://xn--
51 Meton MaTeMaTUYECKON MHIYKIIUU hlaafgkbnx.xn--plai/
52 Pemenue 3aga4 Ha CIOKHBIE POLIEHTHI https://xn--




(puHaHCcOBass MaTeMaTHKA)

Pemenne 3ala4 Ha CJIOKHBIC ITPOLICHTLL

hlaafgkbnx.xn--plai/

https://xn--

>3 (buHaHCOBas MaTEMaTUKA) h1aafgkbnx.xn--plai/
https://xn--
54 Cx0oauMOCTh IOCIIEN0OBATEILHOCTEH hlaafgkbnx.xn--plai/
C OCCKOHEYHO YOBIBArOIICH https://xn--
MMa Oec
55 y . Y Hl hlaafgkbnx.xn--plai/
F€OMETPUUYECKON MTPOTPECCUU
https://xn--
Cymma OECKOHEYHO YOBIBarOIIEH
56 Y SOy B hiaafgkbnx.xn--plai/
reOMETPUUYECKON POrpeccuu
BrrunciieHne nepuMeTpoB M IIIOLIAJIEH https://xn--
57 CIIOXKHBIX (PUTYp, BKIIOYAIOIINX JIEMEHTHI hlaafgkbnx.xn--plai/
Kpyra
BrprunciieHne nepuMeTpoB M IIIOLIAJIEH https://xn--
58 CJIO’KHBIX (PUTYp, BKJIIOYAIOIINX 3JI€MEHTHI hlaafgkbnx.xn--plai/
Kpyra
https://xn--
59 enTpanbHas cuMmeTpus hlaafgkbnx.xn--plai/
https://xn--
60 [ToBopoTt hlaafgkbnx.xn--plai/
https://xn--
61 OceBas cuMMETpHUs hlaafgkbnx.xn--plai/
o o https://xn--
Kommozurumn aBmxeHuit (mpocTeime )
62 hiaafgkbnx.xn--plai/
IIPUMEpHI)
63 Pewrenue 3ana4, WILUTIOCTPUPYIOIIUX CBSI3H https://xn--




MEXy pa3IMYHbIMU TEMaMHU Kypca

hlaafgkbnx.xn--plai/

https://xn--
64 Penienve 3a1a4, HILTIOCTPUPYIOLIMX CBA3U { S -
MEKy pa3InYHbLIME TEMAMH Kypca aafgkbnx.xn--p1lai
https://xn--
65 Penienue 3a/1a4, WUTOCTPUPYIOIIUX CBA3H { S -
MEXKIY Pa3IMYHBEIMU TEMAMH Kypca aafgkbnx.xn--p1lai
66 [Ipoekrt: «IIpeoOpa3oBanHus B HCKYCCTBE U ! https://xn-- _
aApXUTEKType» hlaafgkbnx.xn--plai/
67 ITpoext: «IIpeobpa3oBaHus B HCKYCCTBE H ! https://xn-- '
apXMTEKType». 3amuTa hlaafgkbnx.xn--plai/
68 Hrorosas kondepenuus: «MaTemMaTuka — 510 { https://xn-- ‘
KpPacHBO» hlaafgkbnx.xn--plai/
OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68







