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HOACHUTEJBHAA 3AIINCKA

OO01as xapakTepuCcTHKA Kypca

Hacrosimas pabouas mnporpaMma Kypca BHEYPOUHOM JI€ATEIbHOCTH
«TpynHble BOIpOChl MaTeMaTUKH. 7—9 Kiacchl» pa3paboTaHa B COOTBETCTBUM C
TpeboBaHUsIMU (helepalbHOrO TOCYIaPCTBEHHOIO 00pa30BaTENIbHOIO CTaHAapTa
OCHOBHOTro o0miero o6OpaszoBanusi (gaiee — PI'OC OOO) u HampaBieHa Ha
OpraHu3alyi0 00y4YeHUsI MaTEMaTHYECKOMY COJIEPKaHUI0, BBIXOSIIEMY 32 PAaMKH
®denepanbHOil pabouedt mporpamMmbl MO ydeOHOMY mpenmery «MaremaThka
(6a30BBIN ypOBEHb) OCHOBHOTO 00mIero obpazoBanus (maiee — DPII), ¢ ydgerom
WCIIOJIb30BaHUs BUIOB JICSTEILHOCTH 00YYAIOIINXCSl, OTIIMYHBIX OT YPOUHBIX.

IIpu pazpabomxe IIpocpammsl yuumuvleanuco ciedyroujue OOKYMeHmbl:

— nmucbMO MuHucTepeTBa npocseuienus Poccurickon @enepanuu oT S5 U0
2022 1. Ne TB-1290/03 «O HampaBlieHUHW METOJWYECKUX PEKOMEHAAIMI) TI0
OpraHu3allid BHEYPOUHOM JEATEILHOCTH B paMKax peaju3alid OOHOBIICHHBIX
dbenepalbHBIX TOCYJIapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB HAYaIbHOTO
OOIIEro ¥ OCHOBHOI'O 00ILIETO 00Opa30BaHUs;

— pacnopsbkenue IlpaBurenbctBa Poccuiickoit @eaeparuu oT 19 HOs0ps
2024 1. No 3333-p «O0 yTBEpKJACHUM KOMIUIEKCHOTO ILJIaHA MEPOIPHUATHI IO
MOBBINICHUIO KAa4eCTBA MATEMAaTHUYECKOTO U €CTECTBEHHO-HAYYHOTO OOpa30BaHUs
Ha niepuoA 10 2030 roga».

AKTYyaJIbHOCTH Kypca

B ycnoBusx peasmzanuu TakOW CTPATETMUYECKOW 3a7ayM, KaK JTOCTHKEHUE
TEXHOJIOTUYECKOTO0 CYBEPEHHUTETA CTPAHBI, IEpe] MaTEMAaTUYECKUM 00pa30BaHUEM
B UHCJIE TJIABHBIX IIOCTABJICHBI CIICAYIOIIME LEIU: Pa3BUTHE TBOPUYECKUX U
MCCJIEIOBATENBCKUX CIOCOOHOCTEN O0ydarouuxcsi, UX MOATOTOBKAa B MPOLECCE
oOydeHus MaTeMaTuke K BBIOOPY Mpodeccuii, CBA3aHHBIX C Pa3BUTHEM TOUYHBIX U
€CTECTBCHHBIX HAYK M TEXHOJIOTMU. Kak BaXHBIM KOJWYECTBEHHBIN IMOKAa3aTEIb
MOBBIIIEHUS UHTEPECAa K MATEMATUKE BBIJICIISIETCS. POCT KOJMYECTBA BBITYCKHUKOB,
BBHIOMPAIONIMX HAa TOCYJApPCTBEHHOW WTOTOBOM aTTECTAllMM dK3aMEH IO
MaTeMaTHKe Ha Mpo(HILHOM YPOBHE.

OcBoenne mpemnaraemoit IlporpaMmbl  COCOOCTBYET TMOBBIIMICHUIO Y
oOydJaromuxcsi YpoBHS MOTHBAIIMU K W3YYEHUIO MATEMATHKU, K MPOJAOJIKEHUIO
n3yueHus: matemMatuku B 10—11 kimaccax Ha yriiyOJIeHHOM YPOBHE U OPUCHTUPYET
Ha BBIOOP €AMHOTO TOCYAApCTBEHHOTO 3K3aMEHA M0 MaTeMaTHKe MPOQHILHOTO
ypoBHsA. Kpome Ttoro, ocsoenme mnpemnaraemoro B IIporpamme conepxanus
MO3BOJIIET PACHIMPUTh KPYr pelIaeMblX MaTEMAaTHYECKUX 3a7ad 3a Cuer
BKJIFOUEHHS MPOOJIEMHBIX, HECTAHJAPTHBIX 3a/a4, 3a/la4 MPUKIATHOTO XapaKTepa,
BBINIOJIHEHUST HCCIEAOBATENIbCKUX padoT, B TOM YHCIE C MEXIPEIMETHBIM



COJIEP>KAaHUEM, U3YyUEHHUsI JOTOJHUTENBHBIX BOIPOCOB KaK TEOPETUYECKOr0, TaK U
MPaKTUYECKOIO XapaKTepa.

[Ipenycmotpennsie [IporpaMmont BUAbl AEATENBHOCTA — WHIWBUIyaJbHAS U
IpyIIIOBas MPOEKTHAs W MCCIEN0BATENbCKAs JEATEIbHOCTh — CIOCOOCTBYIOT
Pa3BUTHIO TIO3HABATEIBHBIX, PETYJATHBHBIX M KOMMYHUKATUBHBIX YMEHHMU
oOyuatomuxcsa. IlporpamMma COOTBETCTBYET HJE€ paCIIUPEHUS MPHUKIAIHOM
HAIpPaBJIEHHOCTU Kypca MaTeMaTHUKU Ha YPOBHE OCHOBHOI'O OOLIEr0 0Opa30BaHUs.
Peanuszamus Kypca CHocoOCTBYET BBISBICHUIO TAaJaHTIUBBIX M OJAPEHHBIX
oOyJaromuxcs, MOJAEP>KKE UX TaJaHTOB U Pa3BUTHIO CLIOCOOHOCTEH.

B OOJIBIIMHCTBE TeM Kypca MPEANOIaraeTcs BBITIOJIHEHUE
UCCJIEI0BATENBCKUX padboT. YueOHOe UCCieIoBaHre M0 MaTeMaTHke B 7-9 kinaccax
IpeoJiaraeT noiaydeHrue CyObeKTUBHO HOBOTO JJIsi 00yYaronerocs: pe3yjaprara u
HAIpaBJIeCHO Ha (OpPMHUpPOBAHUE HCCIENOBATEIbCKUX YMEHHUMN: BBIJIEICHUE
npo0JieMbl, OpraHM3alMs U aHalIu3 JaHHBIX, BBIIIBU)KEHUE THIOTE3bI, IPOBEpKa
TUIOTE3bl, (OPMYJIUPOBAHHWE BBIBOJAOB M TPEACTABICHUE pPE3yJIbTaTOB Ha
rPAaMOTHOM MaTeMaThudeckoM s3bike. [IporpamMma moker ObITh BOCTpeOOBaHa
OOy4arOIIMMUCS, KOTOPbIE UMEIOT UHTEPEC K U3YUEHUIO MATEMATUKH, TOTOBSTCS K
YYaCTHIO B OJIMMIHMAJaX MIKOJbHUKOB M0 MATEMATHKE U YTITyOJIEHHOMY U3YYEHHIO
MaTeMaTHKHU Ha YPOBHE CPEHET0 00I11ero 00pa3oBaHusl.

Heab 4 3a1aun Kypca

Peanuzanus BHEYpPOUHOM MESATEIBHOCTH SBIISIETCA HEOTHEMIIEMOW YacCThIO
oOpa3oBaTeNpHOrO0 Ipoliecca, oOecnedrBass B TOM 4YHCIE BO3MOXKHOCTD
(dbopmupoBaHus 00pa3oBaTEIbHBIX MPOTPAMM PA3JIMYHOTO YPOBHS CIOXHOCTH H
HaIPaBJICHHOCTH C Y4Y€TOM O0pa30oBaTeIbHBIX MOTPEOHOCTEH W CHOCOOHOCTEM
0Oy4Jaronmnxcsi, BKI0Yas 0JJapEHHBIX ACTEH.

Lens IIporpammbl — oOecneyuTh HWHIUBUIyaAIbHbIE MOTPEOHOCTH
oOyJarolmuxcs B M3YYCHHHM COJEp)KaHUS MaTeMAaTHUKH, BBIXOIAILIETO 3a pPaMKH
porpaMMbl 0a30BOTO YPOBHH.

3amauu Kypca:

1. TloBbllieHWE YpPOBHA MaTeMaTHYECKOW TMOJATOTOBKM OOydaronimxcs,
pa3BUTHE YCTOMYMBOrO MHTEpECA K yUeOHOMY IIpeaMeTy «MaTtemaTukay.

2. Pa3BuTHe TBOPYECKUX CIOCOOHOCTEH, MPOCTPAHCTBEHHOTO BOOOpaKeHUs,
TEOPETUYECKOTO0 MBIIUICHUS U MAaTeMaTHUYeCKOW MHTYMIIMH, YMEHUN pacCyXIaThb
JIOTUYECKH U aHAJU3UPOBATH CUTYALIMH.

3. VYrnybnenue u 3akperuieHue 0a30BBIX 3HAHHWM, (POPMHUpPOBAHUE
YCTOWYMBBIX HABBIKOB PEIICHUS] HECTAHIAPTHBIX U OJMMIIMAHBIX 3a/1a4, OCBOCHHE
HECTaHJapTHBIX ITOJX00B U OPUTMHAIBHBIX PELICHUN.



4. O3HakoMmJIeHHME C JIONOJIHUTEIBHBIMU  pa3fejaMd  MaTeMaTHKH,
BBIXOISIITUMU 332 paMKH 0a30BOTO Kypca.

5. Bocimtanne camMoOCTOATENBHOCTH, HACTOMYUBOCTH M OPraHU30BAaHHOCTH B
XO/JI€ PeLICHHSI CTIOKHBIX 3a71ad.

6. Pa3BuTHe HaBBIKOB KOMaHJHON pabOThI, APYKECKOrO COMEPHUYECTBA U
3I0POBOM KOHKYPEHIIUU CPEJId CBEPCTHUKOB.

7. lloarotoBka oOy4alomUXCsi K YYacTUIO B IIKOJIbHBIX, PallOHHBIX,
TOPOJICKUX, PETHOHAIbHBIX, BCEPOCCHUMCKMX OJMMIHNAAAX, KOHKypcax H
COPEBHOBAHMSIX IO MaTEMaTHKE.

8. lloBbllleHHE ypOBHS TPAMOTHOCTH B OOJIACTH  HCIIOJH30BAHHUS
«MaTEeMaTUYECKUX TMaKEeTOB», OOECIEUMBAIONINX aBTOMATH3AIMIO MPOIECCOB
NOMCKa, aHanu3a, oOpabOTKH, co3laHus, Inepenayd, (opmanuzauuu (B BUJE
CTATUYECKUX M JIMHAMUYECKUX TIpadUKOB, IUarpaMM U MPOYMX BHU3YyaIU3alUi
pEe3yJIbTaTOB aHAIM3a U MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH) B Ipolecce yueOHoM
JESTEIIbHOCTH MPU U3YYEHUH MAaTEMAaTUKH.

9. Pa3BuTHe TBOpPUECKUX CIOCOOHOCTEW, TEOPETUYECKOIO MBIIUICHUS Ha
OCHOBE  WCMOJB30BaHUS  MUPPOBBIX  HHCTPYMEHTOB (B TOM  YHCTE
«MaTeMaTUYEeCKUX TMAKEeTOB») B O0OJACTH MOJCIUPOBAHMUSA, HWMHUTAIUU |
WHTEpHpeTau abCTPAKTHBIX MaTEMaTUYECKUX OOBEKTOB U 0OOpa3oB B BHUE
pa3iMuYHBIX BU3yalIM3alMii (B TOM 4YHClIe NPOCTPAHCTBEHHBIX OOBEKTOB).
[Iporpamma paspaborana Cc yd4eToM peKkoMeHaanuili denepanbHON padouei
OporpaMMbl  BOCIHTaHUS. B YacTHOCTHM, OHa  YYUTHIBA€T  ICHUXOJIOTrO-
NEAaroriYecKue OCOOCHHOCTH COOTBETCTBYIOIIEH  BO3PACTHOW  KaTerOpUu
00y4Jarommxcs.

Taxum obpazom, peanuzayus Ilpoepammul  coodeticmeyem NOLYYEHUIO
CedyrouwuUx pe3yibmamos:

— JTOCTUKEHHE 00y4aroIuMucs TJTAHUPYEMBIX JUYHOCTHBIX,
METanpeIMETHBIX M MPEJAMETHBIX pEe3yJbTaToOB, B T. Y. COOTBETCTBYIOIIHUX
yIIyOJI€HHOMY YPOBHIO U3YYEHHS] MATEMaTUKH;

— pa3BUTHE JIMYHOCTU OOydaromuxcs, (HOpMHUPOBAHUIO U YIOBIECTBOPEHUIO
UX COIMAILHO 3HAYMMBIX HHTEPECOB M MOTPEOHOCTEH;

— camopeanu3anus OOydJarommxcs dYepe3 ydacThe BO BHEYpPOUYHOM
JESITEIBHOCTH.

MecTto Kypca B 00pa3oBaTe/ibHOM Mpoliecce

Bo ®I'OC OOO nns o6s3aTenbHOrO OOy4YEHHUS! YTBEP)KIEHBI JBa YPOBHS
OCBOEHHS pabOYMX MpOorpaMM Mo MaTeMaTuke: 0a30BbIi U YIiIyOJIeHHBINH, HAUHMHAS
c 7 xnacca. CoaepkaHue NporpaMmbl 1Mo MareMmatuke (yriayOJeHHBI YpOBEHB)
HalpaBj€HO Ha YJOBJIETBOPEHUE TIOBBIIEHHBIX 3alpPOCOB  OO0YyYalOLIUXCH,



cTpeMslxcd K Oosiee TiIyOOKOMY OCBOEHHMIO MPEAMETHBIX PpE3yJbTaTOB.
[Iporpamma Kypca BHEYpOUHOU JA€ATEIbHOCTH « TpyIHBIE BOIPOCH MAaTEMATHUKM»
HaIlpaBJI€Ha Ha PACIIMPEHUE 3HAHUK 00YYAIOIUXCS IO MATEMATUKE 7Sl KJIACCOB C
00s13aTeIbHBIM 0a30BBIM YPOBHEM O0YUYEHHSI MAaTEMAaTHUKE.

TemaTnyeckoe  IUITAHUPOBaHUE B IpOorpaMMe  Kypca  BHEYPOUYHOMU
neATenbHOCTH  «TpynHBIE  BONPOCHI MAaTEMAaTHKW» COCTABIEHO TaK, 4YTO
pacupenesieHne COAEPKATENbHBIX PA3[eioB B  HEM CHUHXPOHU3HUPOBAHO C
o0s3aTenbHOM  mporpamMmoi  0a3oBoro ypoBHs. Peanmmzamus  copepkaHus
npeiaraeTcs B popmax, OTIUYHBIX OT ypouHbIX. ClieyeT OTMETUTD, YTO JaHHBIN
KypC B OCHOBHOM INKOJI€ BBICTPAMBAETCS HE TOJBKO HAa PACIIUPEHUU
MaTEMaTUYECKOro CoAepKaHus 0a30BOr0 YpPOBHS, HO M Ha MOBBIIICHUHA YPOBHS
CJIOXKHOCTH 3a/1a4, IIPEeJIaracMbIX JJIsl pELICHUS.

Pabouas mporpaMMa Kypca BHEYpOUHOH AeSITeNbHOCTH «TpyAHbIE BOIPOCHI
MaTeMaTUKW» IpeJHAa3HaYeHa JUIsS peajnu3aluy B 7-9 Kjaccax M HanpaslIeHA Ha
JOCTHKEHHE OOyJarolMMUCs IUIaHUPYEMbIX pe3yibTaTtoB. [locienoBatenbHOCTD
U3Y4YEHUs TEM Kypca COBMAJaeT MO BPEMEHU C HM3YyYEHUEM Kypca MaTeMaTHKH
(areOpbl ¥ TEOMETPHUM) OCHOBHOM MIKOJBI 0a30BOr0 YpOBHS, BCE TEMBI IIO
BO3MOYKHOCTH CHHXPOHU3UPOBAHBI C 0a30BBIM KypCOM MaT€MaTHKH IO KJIACCaM.
Tembl mo anreOpe M TeOMETPUM YEPENYIOTCS, YTO IO3BOJSIET MaKCHMAalbHO
npUOIM3UTH UX IO BPEMEHHU U3YUYEHUS] K OCBOEHUIO 0a30BOro Kypca.

[Tpu peanuzanuu [Iporpammsl nepBas 3aja4a yUuTeNsi COCTOUT B TOM, YTOOBI
co3/1aTh HEOOXOAMWMBbIE YCIOBHUS [UIsl TPUOOpETEHUs W pa3BUTHUS YMEHUH,
CBSI3aHHBIX C MPOBEJIECHUEM HMCCIIEJOBAHUN Ha MAaTEMaTUYECKOM cojepxaHuu. [
penieHus 3Tou 3a1ayu B [Iporpamme 0003Ha4€HO MECTO M CPOPMYIUPOBAHBI TEMBI
JUTSl IPOBEJICHUS UCCIEI0BATENbCKUX PadoT.

Bropas 3amaua yuumtens mno peanuszauuu IIporpamMmbl  cBsizaHa  C
BO3MOKHOCTBIO CO3/IaTh yCIIOBUS NI 00paOOTKHU M MpecTaBleHns nHpopMaIum
HAyyHOro coJepkaHusd (B TOM 4YHCIE€ C HCIOJIb30BAHHEM IH(PPOBBIX
WHCTPYMEHTOB) MpPU OpPraHu3alld HHAWBUAYAIBHOWM WM TPYNIOBON MPOEKTHOMN
NEeSATETbHOCTH.

Jng  ycremHon peanu3anuyu  CLICHAPUEB  IIPOEKTOB  PEKOMEHIAYETCS
UCIIOJIb30BaTh TEPCOHANIbHBIE KOMIBIOTEPHl C YCTAHOBJIEHHBIMH O(UCHBIMU
porpaMmaMu U JOCTYNOM K ceTu MHTepHeT (Kak MUHUMYM OJIMH KOMITBIOTEP IS
KQ)KJI0M IpyIIbl).

®opmbl  1EATENBHOCTH OOYYaIOIUXCSl MPEIyCMaTpUBAIOT AKTUBHOCTh U
CaMOCTOSITENIFHOCTh, COYETAIOT HWHIUBUAYAJIbHYIO M TPYIINOBYIO paboTy,
OTIMYAIOTCA OT YPOUHBIX 00Jiee IIUPOKUM HCIOJIb30BAaHUEM UCCIIEOBATEIBCKOMN U
IIPOCKTHOM  JEATEIIBHOCTH, PELICHWEM  HECTaHJApTHBIX 3aJad  H  Jp.



CTpyKTypUpOBaHUE TEMAaTHYECKOTo IJIaHUpoBaHMs B [Iporpamme cOOTBETCTBYET
NOPSZIKY M3YYEHHs pa3AelioB U TEM alreOpbl U T€OMETPUHA B OCHOBHOM IIKOJIE U
TEM CaMbIM OO0ECHEYMBAET IPEEMCTBEHHOCTh YPOYHOM M  BHEYPOUYHOMU
NEeSATETbHOCTH.

Peanuzanus [Iporpammbl mpenrnonaraeT codyeTaHUe pa3iMdHbIX (HOpM
IpynmnoBoil paboThl (AUCKYCCHUSl; MATEMATHUYECKOE COPEBHOBAHUE; IMPAKTUKYM;
BHIOOp TEMbl TMPOEKTa, IUIAHUPOBaHWE pPabOT, paclpeiesieHue poJieH,
B3aMMOOLICHKA TMPU BBIMIOJIHEHUHM TPYIIOBBIX IPOEKTOB M HCCIEIOBAHUN) U
WHIUBUTyaIbHON pabOThI (BBIMOTHEHUE WHANBUIYATLHOTO UCCIAEAOBAHUS, B TOM
YUCJE€ C HCIOJIb30BAHUEM LHUPPOBBIX HHCTPYMEHTOB; MPOBEACHUE YCTHOIO
000CHOBaHUS MPHU PEIICHUH HECTAHAAPTHBIX 33/a4, 3a/1a4 MOBBIIIEHHOTO YPOBHS
CJIO)KHOCTH;, TOCTPOCHHE MATEMaTUYECKUX MOJENEH, UX HCCIEIOBAHUE;
UHTEpHOpETalds  TOJYUYCHHBIX  PE3yJbTaTOB NPHU  PEIICHUH  337a4  C
MEXIPEIMETHBIM M TMPAKTHUYECKUM COJCpPKAHUEM; TIOMCK, HHTEpIpeTaIus,
npeoOpazoBaHue U MPUMEHEHUE MaTeMaTUYECKON uHdopmaIuy;
CaMOCTOATEIILHOE OTKPBITHE HOBOIO MaTeMaTH4ecKoro ¢akrta). Mcrnonb3oBaHue
Takux (opM pabOThl MOMOTraeT pa3BUBATh Y OOYUYAIOUIUXCS, C OJHOM CTOPOHBI,
HAaBBIKM BOCHPUATHS HOBOM MHGOPMAIIMU TIPU Pa3IMUHbIX (PopMax ee mojayu, a ¢
JPYroi CTOPOHBI — aKTUBHOCTb, CAMOCTOSITEIBHOCTb U CITIOCOOHOCTH K TBOPYECTBY.
OcBoenue IlporpaMmbl JOHKHO JOMONHATH M pa3BUBaTh 3HAHUA U YMEHHUS
oOydJarommxcss B 00JacTM MaTeMaTHUKHU, OPUEHTHPOBATh WX Ha OOydYeHHE B
CpellHel IIKoJie B KjaccaxX, MpeaycMaTpHUBAIONIUX OCBOCHHE MaTEMaTUKH Ha
yrayOJ€HHOM YPOBHE, B YACTHOCTHM TEXHOJIOTMYECKOrOo Mpopuis, a TaKKe
CrocoOCTBOBATH COLUAIBHOMY (DOPMUPOBAHUIO TUYHOCTH O0YYaIOIIUXCS.

[Iporpamma Kypca paccuutana Ha 204 yaca B TedeHUE TpeX JieT OOydYeHHUs B
7-9 kmaccax (68 yacoB B KaXJIOM Kjacce) IpH MPOBEJACHUU 3aHITUI OJWH pa3 B
HEJIMI0 TI0 2 aKaJIeMHMYeCKMX Yaca KakJI0oe WIM JiBa pa3a B Heaemo 1o 1
aKaJeMHUueckoMy 4acy Kaxnaoe. llemecooOpa3HbIM SIBISETCS uYepelOBAaHUE TEM
3aHITHH C aNTeOpandecKuM U TEOMETPUIECKUM COACPIKAHUEM.

B 3aBuCHMMOCTM OT KOHKPETHBIX YCIOBUM peanuszanuu [IporpamMmmer u
KOJIMYECTBa 00y4aroIuxcs AOMycKaeTcs: (popMUpOBaHUE TPYII U3 00YYaAIOIIUXCS
pa3HBIX KJIAacCOB B Ipenenax oaHoM mnapamwtenu. [Iporpamma  moxer
peaIn30BbIBaThCA 00pa30BaTENIbHONM OpraHU3alMe CcaMOCTOSTEIbHO JMOO Ha
OCHOBE B3aUMOJEHUCTBUS C JAPYTUMU OPTraHU3aLMSIMHU, OCYIIECTBISIOMINMU
o0pa3oBaTeIbHYIO ACSITEIHHOCTb.

[To yCMOTpEeHHIO YUUTENSI HEKOTOPBIC 3aHITHS MOTYT OBITh MCKITFOYCHBI WJIH
3aMeHeHbl. Pexomenayercs Bkiounth B [IporpaMmy peroHanbHbIi KOMIIOHEHT:
SKCKYpCUM Ha TNPENNpUsTHs, B PETHOHAJIbHBIE MY3€H, BY3bl TEXHUYECKOU



HAIpPaBJICEHHOCTU [JIs1 TOBBIIIEHUS HHTEpeca OO0yYarolMXCs K NPAKTUYECKOMY
U3YYEHHUIO Mpodeccuid, CBI3aHHBIX C MAaTEMAaTUKOM.



COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJBHOCTH
«TPYJAHBIE BOITPOCbI MATEMATHUKN»

7 KUIIACC

uieMeHThI HcTOpUU. O0Ke MOHATHA reoMmeTpun. OCHOBHBIE (PUTYPbI

Hcropusi BO3HMKHOBEHHs W pasBUTHs TreoMmerpun. lloHsaTusa: akcnoma,
TEOpPEMA, CBOMCTBO, NMPU3HAK, JOKA3aTEIbCTBO, OnpeneneHne. MHCTpyMeHThl s
U3MEPEHUN W TIOCTPOEHUU. B3auMMHOE pacmoyioKEHHE TOYEK Ha IPSAMOM.
WN3mepenne MHBI  OTpE3Ka, PaCCTOSHME MEXAY TOYKaMh. B3amMmHoe
pacnosioxkenue npsmbeix. Jlomanas. Bupael somanbix.  J{nmHa  JIOMaHOM.
MmuoroyronsHuku. Ilepumerp MHoroyrosbHuka. lIoHsATHE O BBIIYKIBIX U
HEBBIITYKJIBIX MHOTOYI'OJIbBHUKAX.

Yuciia 1 BbIYuc/jIeHud. JeJuMocTb

[Tpu3Haku nenumoctu: (GOPMYIMPOBKA M JIOKA3aTeNbCTBO. Permienue 3amay
MOBBIIIEHHOM  CJIIO)KHOCTH Ha  JCNUMOCTh. PemieHne  CIOKETHBIX — 3aaad
apu(PMETUIECKUM METOAO0M.

Hccneoosamenvckas paboma: NeIMMOCTb U €€ CBOMCTBA.

AJredpanyeckue BbIpaKeHUs

CreneHu, MHOTOUYIEHBI, IpPeoOpa3oBaHWE MHOTOWIEHOB, JEUCTBUA C
MHOTOWIeHaMu. MHorouneH craHgaptHoro Buga. CrerneHp mMHorowieHa. KopHu
MHOrousieHa. Haxoxnenue KopHeM MHOrowieHa. Jloka3aTeinbCTBO TOXKIECTB.
Pa3HpIe TOAXOABI K JOKA3aTENBCTBY TOXKIECTB.

Hccneoosamenvckas paboma: Kak HATH KOPEHb MHOTOYJIEHA?

Tpeyroanbuuxku. IIpu3Haku paBeHCTBA TPEYr0JbHUKOB

TpeyronbHukH. PaBHbIE TPEyroJbHUKH B F€OMETPUUYECKUX KOH(PUTypalusx.
IIpu3Haku paBeHCTBA TPEYroJIbHUKOB. [Ipu3Haku paBeHCTBA MNPAMOYIOJIBHBIX
TPEYTOJIBHUKOB. [IeprIeHINKyIIsIp U HAKIIOHHAS.

YpaBHeHHS U CHCTEMBI YPaBHEHUM

Jlunelinble ypaBHEHHMS M HMX cHUCTeMbl. OmnpenelieHHe 4YHciia KOpPHEU
JVMHEMHOI0 ypaBHEHUs. PelleHue JMHEHHBIX YpaBHEHUW, COAECPXKALIUMX 3HAK
Moaynsa. PelieHue nIMHENMHBIX YpaBHEHMM C nlapaMmerpaMu. PemeHne cucrem
JIMHEMHBIX YPABHEHUM Pa3HbIMUA METOJAAMHU.

Hccneoosamenvckas paboma: NHHEWHBIE YpaBHEHUS, COJEpXKAIUE 3HAK
monyna. IlocTtpoeHuss ¢ momompl0 HUPKYIsT W JuHEekH OO0OCHOBaHUS
IIPOCTENIINX IOCTPOCHUM, 3Tamlbl 3aJa4d Ha NOCTPOCHHMs, pPElIEHHE 3a1ad Ha
MMOCTPOEHUE UPKYIIEM U JTUHEUKOM.

OceBasi cuMMeTpus



Qurypel ¢ 0oceBoM cuMMeTpueHu. [Ipumepbl CUMMETpUM B OKPYKAIOIIEM
MUpE.

IIpoexm: cuMMETpUS B OKPYKAIOIIEM MUPE.

MHOroyrojibHUKH U reOMeTpUYeCKHe HePABEeHCTBA

CyMMa BHYTPEHHHUX YTJIOB MHOTOYT'OJIbHUKA M BHEIIHUX YTJIOB BBIITYKJIOIO
MHOTrOyroysibHuKa. COOTHOLIECHUSI MEXKIY CTOPOHAMH U YTIaMH TPEYTOJbHHKA.
HepaBenctBo TpeyronbHuka. HepaBeHcTBO o nnuHe noMaHod. HepaBeHcTBO
MEXKly IEPIEHAUKYIISIPOM U HAKJIIOHHOW. PaccTostHuEe OT TOUKM 10 MPAMOM.

Hccneoosamenvckas paboma: TEOMETPUUECKHE HEPABEHCTBA.

DyHKIUU

[louck oOnacTu omnpeAeleHUss W MHOXECTBA 3HAYEHUH  (QyHKIUU.
Hcnonb3oBanue pas3idyHbIX CHoco00B 3amanus GyHkuuu. Mcnonb3oBaHue
CBOMCTB (YHKIMU g aHanu3a rpaduKoB pEalbHBIX 3aBUCUMOCTEH (HYIH
GyHKIHUU, TPOMEKYTKH 3HAKOMTOCTOSIHCTBA (DYHKIIUU, TPOMEKYTKUA BO3PACTAHUS U
yObIBaHMs (PyHKIIMHM, HAanOoOJIbIIIee U HAaUMEHbIee 3HaueHus1 PyHkiun). ['paduxmy,
KYCOYHO-3aJIaHHbIC (DYHKIIUH.

Hccneoosamenvckas paboma: CpaBHEHUE CBOMCTB (YHKUMU U UX TPapUKOB
B 3aBUCUMOCTH OT ITapaMeTPOB.

I'eomeTpuyeckune mecta ToYeK

B3auMHOEe  pacrnosioKeHne  OKPYKHOCTH U mpsMou.  [lpumepsr
r€OMETPUYECKUX MECT TOUYEK Ha IJIOCKOCTH. METoJ reoMeTpUYeCKUX MECT TOYEK
MIPU PEIICHUU T€OMETPUUECKUX 3a/1au.



IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

1) nampuomuuecko2o 60cCnUManusL:

- TpOsBJIEHUE HHTEpeca K MPOLUUIOMY M HACTOSIIEMY POCCHMCKON
MaTeMaTHKU;

- LIEHHOCTHOE OTHOIIEHHE K JIOCTH)KEHUSIM POCCUMCKUX MAaTEMATHKOB H
POCCHICKOII MaTEMaTHYECKOM WIKOJIbI, K HMCIOJIb30BAHUIO ATUX JIOCTHKEHUN B
JIpYTUX HayKax U MPUKIAJAHBIX cepax;

2) epasicoanckoco u 0yXo08HO-HPABCMEEHHO20 6OCHUMAHUSL:

TOTOBHOCTh K BBINIOJHEHUIO OOS3aHHOCTEHN TpakJaHMHA U peallu3alliyd €ro
opaB; TNPEJCTaBICHUE O MaTeMAaTUYECKUX OCHOBaX (PyHKIMOHHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTh K OOCYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3AHHBIX C
NPaKTUYECKUM TMPUMEHEHHEM JIOCTHKEHUN HAyKW; OCO3HAHUE BAKHOCTHU
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YYEHOTO;

3) mpyoosozo eocnumanus: yCTAHOBKA HA aKTHMBHOE Y4acTHE B PEIICHHUU
IIPaKTUYECKUX 3a]a4 MaTEeMaTH4YECKOM HAIpaBICHHOCTH; OCO3HAHUE BAXKHOCTHU
MaTeMaTHYeCKOro oOpa3oBaHMs HA MPOTSXKEHUU BCEH JKU3HM IS YCHEHIHOM
npo(ecCHOHANBHOM ~ AESITENbHOCTH M Pa3BUTHE HEOOXOIMMBIX  YMEHUM;
OCO3HaHHBIA BBIOOP M MOCTPOEHUE MHAWBUIYATBbHOM TPaeKTOpUU OOpa3oBaHUs U
KU3HEHHBIX IUIAHOB C YYE€TOM JIMYHBIX HWHTEPECOB U  OOUIECTBEHHBIX
noTpeOHOCTEH;

4) scmemuuecko2o eocnumanus. ClIOCOOHOCTb K SMOILIMOHATIBHOMY
U 3CTETUYECKOMY BOCHPHUSATHUIO MaTeMAaTUYECKUX OOBEKTOB, 3aJad, PELICHHH,
pacCyKJ€HUI; yMEHUE BUIAETh MaTEMAaTUYECKNE 3aKOHOMEPHOCTH B UICKYCCTBE;

5) yemnocmu Hayuno20 nO3HAHUA: OPHUEHTAUUsl B JEATEIBHOCTH HA
COBPEMEHHYIO CUCTEMY HAy4YHBIX MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHS YENIOBEKA, MPUPOABI U OOIIECTBA; MOHMMAaHUE MATEeMAaTHYE€CKOW HayKu
Kak c(epbl YeI0BEUECKOM NIeATETbHOCTH, 3TAllOB €€ Pa3BUTHUS U 3HAUYMMOCTH IS
pPa3BUTHSl UMBWIM3ALMKM; OBJAJCHHE S3bIKOM MATEMAaTHMKH W MAaTeMaTHYeCKOU
KyJIbTYpOll ~ Kak CpEICTBOM  IIO3HAHUS MHUpa; OBJAJACHUE  HABBIKAMU
UCCJIEI0BATENBCKON NEATEIbHOCTH;

6) @uszuueckoco eocnumanus, GopMUposanus Kyibmypvl 300po6bsi U
HMOLIMOHAIILHOTO ~ OJNaromoiyd4usi: TOTOBHOCTb NPHUMEHATH MaTeMaTUYeCKHe
3HaHUS B MHTEpPeEcax CBOETO 3[10pOBbS, BEACHMS 3A0pPOBOro 00pa3a XKU3HU
(310pOBOE NMUTaHUE, COATAHCUPOBAHHBIA PEXUM 3aHATUN U OTAbIXA, PETYJspHas



¢dusnyeckass akKTHBHOCTB), C()OPMHUPOBAHHOCTHh HaBBbIKa pediekcuu, MpU3HAHHUE
CBOETO TIpaBa Ha OMUOKY M TAKOTO K€ IMpaBa JPYroro 4eI0BeKa;

7)  9KoONo2U4ecKo20  6OCNUMAMUA:  OPUEHTAlMsl HAa  MPUMEHEHHE
MaTEeMaTHUECKUX 3HAHUK I pemeHWs 3adad B 00JacTH  COXPaHHOCTH
OKpY’)KaoIel cpenpl; TUTAHUPOBAHHWE IIOCTYNKOB M OIEHKA WX BO3MOYKHBIX
MOCTIEACTBUIA ISl OKpPY)KAIOIIEeH Cpenbl; OCO3HaHWE TJI00aJhbHOTO XapakTepa
IKOJIOTHYECKUX MPOOJIEM U MyTeH WX PEIICHUS;

8) adanmayuu K usMEHIOWUMCSL YCIO0BUAM COYUANBHOU U NPUPOOHOTU CPeObl:

TOTOBHOCTh K JCHCTBHSAM B YCJIOBHSX HEONPEICICHHOCTH, ITOBBIIICHUIO
YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTUUYCCKYIO IEATCIBHOCTh, B TOM YHUCIIC
YMEHHE YUYHUTHCA y JPYIHX JIIOJCH, MpHOOpeTaTh B COBMECTHOW JCSATCILHOCTH
HOBBIC 3HAHWS, HAaBBIKM W KOMIICTEHIIMM W3 OIbITa JAPYTUX; HEOOXOIMMOCTH
dbopMUpOBaTh HOBBIC 3HAHHS, (POPMYIUPOBATH HICH, IOHSATHUS, THUIIOTE3BI 00
00BEKTaX W SABICHUSAX, B TOM YHCIIC PaHEE HE M3BECTHBIX, OCO3HABATH JE(HUITUTHI
COOCTBEHHBIX 3HAHWW M KOMIIETCHTHOCTEH, IUIAHMPOBATh CBOEC pPAa3BUTHC,
CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, BOCHPHUHUMATh CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIOIIMIA KOHTPMEp, KOPPEKTUPOBATH IPHHUMAaeMBbIC
peleHuss W JACHCTBHS, (POPMYIMpOBAaTH M OILCHWBATH PUCKA W IOCICACTBHS,
(bopMHPOBATH OTIBIT;

9) socnumanusi UHGPOPMAYUOHHOU KYILIYPbL:

NPOSIBJICHUE WHTEpPEeca K HCIIOJB30BAHUIO MH(PPOBBIX TEXHOJIOTUN IS
ONTUMHU3AIMN TIPOIIECCOB IIOMCKA, aHaau3a, O0OpabOTKH, CO3MaHUs, Mepenadu
MaTeMaTU4ecKol MH(OpMaIMu ¥ BU3Yyalu3allMid MaTeMaTUYeCKUX 00O0OIIEeHUN U
pe3yJbTAaTOB aHAJIW3a; TOTOBHOCTh K HCIIOJIb30BAHHMIO IHU(PPOBBIX WHCTPYMECHTOB
JUIS  BBIMOJIHGHHUS YYCOHOH  JCATCIIBHOCTH TIPU  HM3YyYCHUH MATCMaTHKH;
CIIOCOOHOCTh MPUMEHSATH ITU(PPOBBIC HHCTPYMECHTBI B YCIOBHUSX PEaqU3allid Mep
10 TMPEAYNPESKICHUIO BO3MOXKHBIX HETaTHBHBIX TOCICACTBHA aKTHBHOTO U
CHUCTEMAaTHYCCKOTO MPUMEHEHHS IIU(PPOBBIX TEXHOJOTHUH B YUCOHBIX IIEIIX.

METANPEIMETHBIE PE3YJIbTATbDI

1. ITo3naBaTeibHbIE YHUBEPCAJIbHbIE yYeOHbIE IeiCTBHSA

1) bazoevie noeuueckue oelicmeusi:

BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MaTeMaTHYCCKUX
OOBCKTOB, TIOHATHH, OTHOIICHHH MEXKIY TOHATHAMH, (HOPMYJIHPOBAThH
OTIpEJICTICHUS TMOHATHH, YCTAaHABINBATh CYIIICCTBCHHBIN MPU3HAK KIIACCU(PUKAIINH,
OCHOBAHUS JIJIs1 00OOIICHMS M CPABHEHHSI, KPUTEPHUH ITPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh,  (OPMYJIUPOBaTh W  MPEOOPa3OBBIBATH  CYXKICHUS:
yYTBEPUTEIbHBIC U OTPUIATENIbHBIC, SAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,



BBISIBJISITh MATEMaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHUS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPKICHUSAX, MpEAJiaraTb KPUTEPUH s
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUN;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIOUEHUH 10 aHAJIOTUH;

pa3buparh J0Ka3aTENbCTBA MATEMAaTHUYECKUX YTBEPKICHUM (IpsMble U OT
IPOTUBHOI0), TMPOBOJUTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MaTEMaTHYECKUX
(akToB, BBICTpaMBaTh APTYMEHTALNIO, MPUBOJUTH NMPUMEPHI U KOHTPHPUMEDPHI,
OPUMEHATH METOJ, MAaTeMaTUYeCKOM WHIYKUHUH, OOOCHOBBIBATH COOCTBEHHBIE
pacCyKXJIeHuUs;

BBIOMpATh CMOCO0 pemeHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BapUMaHTOB  pEUICHMs, BbIOMpaTh HaumOojee MOAXOMALUIMH €  y4eToM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

2) bazosvle ucciedosamenvckue oeticmsus:

UCIIOJIB30BaTh BOIIPOCHI KAaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IIO3HAHUS,
bopMyaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIIeMy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE W JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

IPOBOJUTE II0 CaMOCTOSTENIBHO COCTABICHHOMY IUIaHY 3KCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENLHO (POPMYJIMPOBATH OOOOIICHHS M BBIBOJBI MO PE3YJIbTaTaM
IPOBEICHHOTO  HAOJIIOICHMS, HUCCIEAOBAHMS, OSKCIEPUMEHTa, OLICHUBATh
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YyIbTaTOB, BBIBOJOB U 0000IEHNI;

MPOTHO3MPOBAaTh BO3MOXXHOE pPa3BUTHE IIPOLIECCa, & TaKKE BbBIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

3) Paboma c unghopmayueti:

BBISIBJISITH  HEJAOCTATOYHOCTh M M30BITOUHOCTH HMH(POpPMAIMH, JAHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a1a4u;

BBIOMpATh, aAHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS,

BbIOMpaTh (QopMy mpeacTaBieHUss HHPOpPMAMKM W WUIIOCTPUPOBATH
pelaemMspie 3a/1a4u CXeMaMu, IMarpaMMaMi, HHOU rpadMKoi U uX KOMOMHALIUSIMU;

OLIEHMBATh HAJEKHOCTh MH(OpPMALMU MO KPUTEPHSIM, MPEATIOKEHHBIM WU
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.

2. KoMMyHHKaTHBHbIE YHUBEPCAJIbHbIC y4eOHbIe 1eiiCTBUS:

BOCIPUHUMATh U (POPMYIMPOBATH CY’KIEHUS B COOTBETCTBUU C YCIIOBUSIMU U
HeNIsIMU  OOLIEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOK TOYKY 3pEHUS B



YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJYy pELICHUs 3a/aud,
KOMMEHTHUPOBATh NOJYYEHHBIN PE3YJIbTAT;

B XOJI¢ OOCYXXJIEHHS 3a/1aBaTh BONPOCHI MO CYLIECTBY OOCYXIAE€MOIl TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJICH, HAICJICHHbIE Ha IOHUCK
pelIeHus, COMOCTAaBISATh CBOM CYXKIEHHUS C CYXKICHUSAMH JIPYTUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3UILHUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS, CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YJbTAaThl PEHICHUS 3a/layu, SKCIIEPUMEHTa, UCCIEOBaHUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (POpMaT BBICTYIUICHHS C YYETOM 3ajad
NPE3EHTAlUU U OCOOEHHOCTEN ayJUTOpUN;

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHJUBUIYaTbHOMN
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOM JesATEIbHOCTH, TUIAHUPOBATH OPraHU3allMI0 COBMECTHOM paboTHI,
pacmpenenarth BUIIbI paboT, JOTOBapHBAThCS, OOCYKIATh MPOLIECC W PE3yJbTaT
paboThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax palboThl (00CYXIEeHHs, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» U HHBIC); BBINOJIHATH CBOK 4YacTh pabOThl U
KOOPAUHUPOBATh CBOU JEHUCTBHUS C JPYTMMH YJIEHAMH KOMAaH[IbI, OILICHUBATbH
KauecTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIaJa B OOMUN pe3yiabTaT 0
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yUYaCTHUKAMU B3aHMOICHCTBHUSI.

3. PeryisiTuBHBIC YHHBepCAJIbHbIE y4eOHbIE 1eiiCTBUSA

1) Camoopeanuzayusi:

BBISIBJISITH MPOOJIEMBI ISl PEUICHUS B JKU3HEHHBIX M YYEOHBIX CHUTYaIUSX,
OPUEHTUPOBATHCA B PA3IUYHBIX MOAXO0AaX MPUHATUS pelIeHUN (MHIUBUIYaIbHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pEHIeHUs 3aJaud (UJId €ero
4acTh), BBIOMpaTh CHOCOO PEIICHHUS C YYETOM HMEIOIINXCS PECcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEU, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI
pEIICHHI ¢ y94eTOM HOBOM MH(MOPMAIIHH.

2) Camokormpov:

BJIAJETh CIIOCOOAMM CaMOMPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yibTaTa
pelnieHus: MaTeMaTUYEeCKOM 3aJ]auu, CAMOMOTHUBALIUU U PEPIICKCUU;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MIPU PEIICHUU 3aa4H,
BHOCHUTh KOPPEKTHUBHI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pPE3yJbTaTa AEATEIbHOCTH IOCTABJIECHHON LENH H
YCIIOBUSIM, OOBACHSITh TPUYUHBI IOCTHXKEHUS WM HEJOCTHXKEHUSI LI, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



3) OMOYUOHAILHBI UHMETLIEKI.:

BBIPKATh DMOIMM TIPU HM3YYCHHH MATEMaTUYECKUX OOBEKTOB W (PaKTOB,
JaBaTh HMOIMOHAIBHYIO OLIEHKY PELICHHUS 3a1a4H.

HPEIMETHBIE PE3YJIBTATHI

7 KIIACC:

1) Ucnonwr3oBaTh MOHSATHS MHOXECTBA HATYyPAJIbHBIX YHCEN, MHOXKECTBa
LEJIBIX YMCEI, MHOKECTBA PALIMOHAIIBHBIX YUCEI IIPU PELICHUH 3a]1a4, IPOBEICHUN
paccyxJieHuid U jgoka3arenbcTB.IloHUMaTh UM OOBACHATH CMBICT MO3UIIMOHHOU
3aIMCU HATyPAJIBHOTO YHUCIIA.

2) BeimonHATh, coyeTasi yCTHbIE U MUCbMEHHBIE MPUEMBI, apu(METHUECKUE
JEUCTBUS C PAlMOHAIBHBIMU YUCJIaMH, UCITOIb30BaTh CBOMCTBA YHCEI U MPABUIIA
JIEVCTBUM, IPUEMBI PALIMOHATIBHBIX BHIYUCIICHUN.

3) BoIMoNHATH 1EUCTBUS CO CTENIEHAMH C HAaTYPaJbHBIMU TTOKA3aTEISIMH.

4) HaxonuTh 3HaY€HUSI YUCIOBBIX BBIPAKEHUMN, COJEPKAIUX PAIlMOHAIIbHbBIE
Yyycjia M CTENEHUW C HaTypajbHBIM IOKa3aTelieM, MPUMEHSTh pPa3HOOOpa3HbIe
CIOCOOBI M TPUEMBI BBIUKUCIIEHUS, COCTABIATh U OLIEHUBATh YUCIIOBBIE BHIPAXKEHUS
IIPU pELIEHUU NPAKTUYECKUX 3a7a4 U 3a/1a4 U3 JIPYrUX y4eOHBIX MPEIMETOB.

5) Oxpyraarh uyuciaa C 3aJaHHONM TOYHOCTBIO, a TakKXKe IO CMBICITY
MPAKTUYECKOM CUTyallud, BBINOJHAT, MNPUKUJIKY U OLEHKY pe3yibTaTa
BBIUHCIICHUW, OLIEHKY 3HAYEHUN YHCIIOBBIX BBIPAXKECHUW, B TOM UHCIE IMPHU
pELIEHNHU NMPAKTUYECKHUX 3a]au.

6) Pemate TeKkcTOBblE 3aauMl apHUPMETHUUECKUM CIOCOOOM, HCIOJIB30BaTh
TaOJNMIIBI, CXEMbI, YEpPTEXHU, APYrHe CPEACTBa MPEACTABICHHUS IJaHHBIX MpU
peleHny 3aaad.

7) Joka3bIBaTh ¥ MPUMEHSTH MIPU PEIICHUH 3a/1a4 TPU3HAKU JIETUMOCTH Ha 2,
4,8,5,3,6,9, 10, 11, npuzHaku JeIMMOCTH CYMMBbI U TPOU3BEICHUS IEIBIX
yucel.

8) [IpuMeHsTh IpU3HAKU JeTUMOCTH Ha 7 1 13.

9) PackiagpiBaTh HA MHOXKHUTENH HATYpaJbHbBIE YUCIIA.

10) CB0OOIHO omepupoBaTh MOHATHUAMM: YETHOE YKCIIO, HEYETHOE YHUCIIO,
B3aMMHO IPOCTHIE YHCIIA.

11) HaxoauTe HauOoNbIINI OOIIMI AEIUTENb U HAMMEHbIIIee 00IIee KpaTHOe
YHCEeJ U UCTIOJIb30BATh UX MPH PEILICHUH 3a/1a4, IPUMEHITh aliroput™ EBkina.

12) OmnepupoBaTh NOHATHEM OCTaTKa IO MOJIYJIO, NMPUMEHATh CBOWCTBA
CPaBHEHMH 110 MOJYJIIO.

13) Hcnonp3oBaTh anreOpavyecKkyrd TEPMHHOJOTMIO U CHMBOJIHKY,
NPUMEHSTH €€ B MPOLIECCEe OCBOEHUS yueOHOTO MaTepHalia.



14) W cnonb3oBaTb MOHSATHE TOXJECTBA, BBIIOJHATh TOXKIECTBEHHbBIE
npeoOpa3oBaHus BEIPAXKEHUH, TOKa3bIBaTh TOXKIECTBA.

15) Beimonuatre nAeMcTBUS (CIIOKEHUE, BBIYUTAHUE, YMHOXKEHHE) C
OJHOWICHAMH W C MHOTOWICHAMH, TPUMEHATH (OPMYIBl COKPAIIEHHOTO
YMHOXEHHUS (KBagpaT M KyO CyMMbI, KBajapaT M KyO pa3HOCTH, pa3HOCTb
KBaJIpaToOB, CyMMa U pa3HOCTh KyOOB), B TOM UHCJI€ JUIsl YIPOIIEHHS BBIYMCICHUI.

16) CoctaBnaTh M pewiaTh JUHEHMHOE YpaBHEHHME WJIM CHUCTEMY JIMHEHWHBIX
YPaBHEHUH 10 YCJIOBHUIO 3aJa4d, WHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJladll TMOJIy4eHHBbIN pe3ynbrar. CTpouTh TrpapuKd JHHEWHBIX
¢ynkuuid. Ctpouts rpaduk GyHKuuu Yy = [X|.

17) OnuceiBaTh ¢ NOMOIIBIO (YHKUUNA H3BECTHBIE 3aBHCHUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJUTENIBHOCTb, BpEMS, 00bEM PabOTHI.

18) HaxonuTe 3HaueHne (GyHKIUU 10 3HAYCHUIO €€ apryMeHTa.

19) Ilonumare rpaduueckuil crmoco0 MpeACTaBICHUS U aHajiIu3a
uH(pOpManMU, U3BJIEKaTh W HWHTEPHPETHPOBATH HH(POpMALMIO M3 TpaPUKOB
peanbHBIX IPOLECCOB U 3aBUCUMOCTEM.

20) Ucnonb3oBaTh cBOWCTBa (PYyHKUMN JUIsl aHaiIW3a TpaUKOB peanbHBIX
3aBUCUMOCTEN (HyaM (yHKLIMH, TPOMEXKYTKHM 3HAKOMOCTOSIHCTBA (DyHKLHH,
MIPOMEKYTKHA BO3pacTaHusi M yObIBaHWs (DYHKIIMH, HAUOOJbIIIEE U HAaWMEHbIIEE
3HauYeHUS (PYHKIIN).

21) Wcnonb3oBaTh rpadmKu sl UCCIEIOBAHUS TIPOIECCOB M 3aBUCUMOCTEH,
IPU pEUICHUU 33]1a4 U3 APYTUX yU4E€OHBIX MTPEAMETOB U PEATbHOU KU3HH.

22) Jlenath NPUKUJIKY U OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYMH MTPEAMETOB B
peanbHOU KU3HH, Pa3MEPOB IPUPOIHBIX OOBEKTOB.

23) Bnanets nonstuem «reomerpuueckoe Mmecto Touek» (I'MT). Onpenenstsb
OWCCeKTpPUCY YIJIa W CEpeAVHHBIA TEPHeHAUKYIsIp K OTpe3ky kak [MT.
[Tonp3oBarbca moHATHEM ['MT 1pm  gokasareinbCTBE  IEOMETPUYECKHX
YTBEPKJICHUW U ITPU PELIEHUU 3a]a4.

24) BnageTh TMOHATHEM KacaTelIbHOW K OKPY)KHOCTH, II0JIb30BAThCs
TEOpEeMOW O MEepPHEeHIUKYISIPHOCTA KacaTelIbHOM W pajuyca, MPOBEIEHHOTO K
TOYKE KaCaHMS.

25) Jloka3biBaTh pPABEHCTBO OTPE3KOB KacaTEIbHBIX K OKPYKHOCTH,
IIPOBEICHHBIX M3 OAHOW TOYKH, U MPUMEHATH 3TO B PEUIEHUH I'€OMETPUUYECKUX
3a1ay.

26) Jloka3piBaTh M NPUMEHATh MPOCTEHIINE F€OMETPUYECKHE HEPABEHCTBA,
IIOHUMATh UX NPAKTHYECKUI CMBICIL.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne
n/n

HaumenoBaHue pa3jiesioB U
TeM MPOrpaMMbl

OnemeHnTs! ucTopuu. O6Imue
TIOHSATHUS TEOMETPHUH.
OcHoBHbIE QUTYPBI

KoauuecTBO
4acoB

OcHoBHOE
coJepxraHue

Uctopus
BO3HUKHOBEHHUS U
pa3BUTHS
TEOMETPHUH.
Ilonsitus:
aKcuoma,
Teopema,
CBOJMCTBO,
MpU3HAK,
JI0Ka3aTebCTBO,
ONpEACIICHUE.
Bzaumnoe
pacmoJioKEHNE
TOYEK Ha MPSIMOM.
N3smepenune
JUTMHBI OTpE3Ka,
paccrosiHue
MEXKY TOUKAMH..
Jlomanas. Bugsl
JIoMaHbIX. J[inHa
JIOMaHOM.
MHOroyrojapHUKH.
Ilonstue o
BBITTYKJIBIX U

OcHOBHBIE BHIBI
JeATeILHOCTH

Cemunap: u3
HUCTOPUU
BO3HUKHOBEHHUS U
pa3BuUTHUsA
reomerpun. MuHu-
HCCIIEIOBAHUE: YTO
TaKoe, Teopema,
CBOWCTBO, MPU3HAK,
JI0KA3aTebCTBO,
OnpeAcIeHUe

dyeKkTpoHHbIE (LM (POBbLIE)
o0pa3oBaTesibHbIE pecypchl

https://www.gosuslugi.ru/landing/edu-
content

https://uchebnik-
epos.permkrai.ru/catalogue
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HECBBIITYKIJIBIX
MHOI'OYT'OJIbHUKaxX

Yuciia v BBIYUCIICHHS.
JemumocTtb. CroKeTHBIS
3a7a4u

Tpeyronsuuku. [Ipusnaku
paBEHCTBA TPEYrOJIbLHUKOB

JenumocTs u eé
CBOICTBA.
[Ipusnaku
JIETAMOCTH Ha 4,
6, 8, 11.
IIpuznaku
JEIUMOCTH Ha 7,
13
(YHUBeEpCaJbHBIH
cnoco0). Perienue
3a7a4
NOBBIIICHHOMN
CIIOKHOCTH.
Pemenue 3amau Ha
JIeIINMOCTb.

TpeyrojbHUKY.
PaBHbIE
TPEYTOJIbHUKHU B
F€OMETPUYECKUX
KOH(pUTypanusx.
[Ipu3naku
paBeHCTBa
TPEYTOJIbHUKOB.
[Ipu3naku
paBeHCTBa

Hccnenosarenbckas
paboTa: 1eTuMOoCTh
U €€ CBOICTBA.
Huckyccus:
COOTHECEHHE THIIa
3aJ1a4d ¥ MOJICIIH.
CpaBHeHue
apu(METHUECKOTO
1 anre0pandeckoro
METO]1a PEIICHUS
3aJa4; JOCTOMHCTBA
Y HEJOCTATKHU.
MaremaTrueckoe
COPECBHOBaHHE —
pelieHue
CIO)KETHBIX 3a/1a4
pa3HBIMU METOJIaMHU

IIpakTkym 1o
pELICHUIO 3a1a4.
Hccnenosanue:
paBHbIE
TPEYTOJIbHUKH B
F€OMETPUYECKHUX
KOH(UTypanusx

https://www.gosuslugi.ru/landing/edu-
content
https://uchebnik-

epos.permkrai.ru/catalogue

https://www.gosuslugi.ru/landing/edu-
content
https://uchebnik-

epos.permkrai.ru/catalogue
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MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB.
[lepnenaukynsp u
HaKJIOHHAS

Anrebpanueckue BbIpaXKEeHUs

IIpencraBnenue
3aBUCHUMOCTH
MEXITY
BEIMYMHAMU B
BUJIE POPMYIIBL.
Crermnenu,
MHOTOWICHBI,
npeodpa3oBaHue
MHOTOYJICHOB,
JIEHCTBHS C
MHOT'OYJICHAMH.
MHoroujieH
CTaHJapTHOIO
Buga. CTemncHb
MHOTOYJICHA.
Kopuu
MHOTOWICHA.
Haxoxnenue
KOpHEH
MHOTOYJICHA.
JlokazarenbCcTBO
TOXecTB. PazHbie
MOJIX0JIbI K
JIOKa3aTelIbCTBY
TOXIECTB

[IpakTukym no
pelIeHuIo
MPaKTUKO-
OPUEHTHUPOBAHHBIX
3a7a4 Ha
HaXO0XXACHHUE
HEU3BECTHBIX
BEJIMYHH C
MIPUMEHEHUEM
dbopmyi.
Uccnenosarennckas
paboTa: Kak HaluTH
KOpEHb
MHOT0o4JIeHa?

https://www.gosuslugi.ru/landing/edu-
content

https://uchebnik-
epos.permkrai.ru/catalogue
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TpeyroapHUKH U
reOMETPUUECKHUE
HEPaBEHCTBA

YpaBHEHHUS U CUCTEMBI
yYpaBHEHUN

CooTHOLIEHUS
MEXy CTOPOHAMHU
U yriamu
TPEYroJIbHUKA.
HepasenctBo
TPEYTOJIbHUKA.
HepasenctBo o
JUINHE JIOMAHOH.
Hepagenctso
MEXKIY
NEePIEHIUKYISIPOM
Y HAKJIOHHOM.
Paccrosinue ot
TOYKH 10 NPSIMOHN

PaBHOCHIIBHOCTB
ypaBHEHUH
JIuneitnbie
YpaBHEHUS U UX
CHUCTEMBI.
Omnpenenenne
4yucia KOpHen
JIMHEWHOT O
YpaBHEHUS.
Pemenue
JIMHEWHBIX
YpaBHEHUH,
coAepKalnX 3HAK

HccnenoBarenbckas
pabora (B TOM
YHCIIe C
HCIOJIb30BaHUEM
«MaTeMaTU4YeCKUX
MaKETOBY):
reOMETPUUYECKHUE
HEpaBEHCTBA.
[IpakTrkym no
pelIeHuIo
MIPaKTHKO-
OpPUEHTUPOBAHHBIX
3azad.
MonenupoBaHue ¢
TTOMOIIIBIO
MPOTPAMMHBIX
CpeICTB
CamocrosiTenbsHOE
OTKPBITHE:
JIMHEHHBIE
ypaBHEHUS U
HEPaBEHCTBA C
rapamMeTpamMu 1 ux
CUCTEMBI.
Hccnenosarensckas
paborta (B TOM
YHUCIIE C
WCTIOI30BAaHUEM
«MaTEeMaTHYECKUX
TTaKETOBY):

https://www.gosuslugi.ru/landing/edu-
content
https://uchebnik-

epos.permkrai.ru/catalogue

https://www.gosuslugi.ru/landing/edu-
content
https://uchebnik-

epos.permkrai.ru/catalogue
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MonyJis. Pemenue
JIMHEMHBIX
ypaBHEHUH C
rapaMeTpamu.
Pemenne cuctem
JIMHEWHBIX
ypaBHEHUH
pa3HbBIMU
METOJaMU

JIMHEHBIE
ypaBHEHUS,
coJiepKalle 3HaK
MOZYJIS.
[IpakTukym o
pELIeHUIO 3a/1a4: OT
MPOCTOrO K
CIIO)KHOMY —
pelieHue CUCTEM
JIMHEHHBIX
ypaBHEHUN
pa3HbIMU
METOJaMH.
Maremaruueckoe
COPEBHOBAHUE —
perieHue
MaTeMaTHUYeCKUX
3a/1a4 1o TeMe

OceBas cummerpus

@urypsl ¢ 0CeBOI
CUMMETpHEN.
ITpumepsl
CUMMETpUU B
OKPY’KaIoILEeM
MHpe

Hccnenosarensckas
pabora (B ToM
YHUCIIE C
HCIIOJIb30BaHUEM
«MaTeMaTHICCKUX
MTaKETOBY).
[Toctpoenue
Mojienei (B ToMm
YHCIie C
HCIOJIb30BaHUEM
«MaTeMaTHICCKUX
nakeroB»). [Ipoexr:

https://www.gosuslugi.ru/landing/edu-
content
https://uchebnik-

epos.permkrai.ru/catalogue
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CUMMETpHS B
OKpY’KaroIllleM MUupe

Cymma
BHYTPEHHUX [IpakTkym no
YTJIOB peLIeHUIO0
MHOT'OYTOJIbHUKA MPAKTUKO-
U CyMMa BHEIIHUX & OPUEHTHUPOBAHHBIX https://www.gosuslugi.ru/landing/edu-
MHOroyrojibHUKH. YTJIOB BBITYKJIOTO 3a7ad. content
OKpyXHOCTB MHOTOYTOJIbHHKA. UccnemoBatenbekas  https://uchebnik-
Kacarenbnas u pabora: B3auMHOE epos.permkrai.ru/catalogue
ceKyImias K pacroyioxeHue
OKPY>KHOCTH. OKPY>KHOCTH U
OKpy>KHOCTb, psAMON
BIIMCAHHAS B YTOJL.
ITouck obmacTu
ompeieseHus U
MHOKECTBA
. Uccnenosarennckas
3HAYECHUHN
pabora (c
(GyHKIHH.
HCTIOJIb30BAaHUEM
Hcnons3oBanue . .
«MaTeMaTHYECKUX https://www.gosuslugi.ru/landing/edu-
Ppa3IUYHBIX
MaKETOBY»): B TOM content
DOyHKIUH CIOCOOOB 3a/IaHuUs .
YHCIIe CPaBHEHUE https://uchebnik-
(GyHKIMU. . .
CBOMCTB (DYHKIMH U epos.permkrai.ru/catalogue
Hcnonb3oBanue

CBOMCTB (pyHKIIMI
JUTSL aHAJTIA3a
rpadukoB
peambHbIX
3aBUCHUMOCTEH

UX rpauKoB B
3aBUCHUMOCTH OT
apaMeTpoB
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10

I'eomerprueckue mecra
TOYEK

(aynu ¢pyHKIUH,
MIPOMEXYTKH
3HAKOIOCTOSIHCTBA
byHKIHH,
MIPOMEXYTKH
BO3pACTaHUSI U
yOBIBaHUS
byHKIUY,
HauboubIIee U
HauMEHBIIICe
3HAUCHUS
GbyHKIUN).
I'padukn,
KYCOYHO-
3aJJaHHbIC
byHKIIIN
B3anmuoe
pacrnooxxeHue
OKPYXHOCTHU U
MIPSIMOM.
[Ipumepsr
TCOMETPHUIECKUX
MECT TOYEK Ha
TJIOCKOCTH.
Meron
TE€OMETPUUYECKUX
MECT TOYEK MpHu
pelIeHnn
TCOMETPHUIECKUX
3ama4

[IpakTukym:
MIPaKTHKO-
OpPUEHTUPOBAHHBIE
3a/1a4u Ha
B3aMMHOE
pacmoIoKeHne
OKPYKHOCTH U
MIPSIMOM.
CamocTosiTenbHOe
OTKPBITHE: UTO
takoe [MT?
[IpakTrkym no
pEeLIeHuIO 3a/1a4 Ha
I'™MT

https://www.gosuslugi.ru/landing/edu-
content
https://uchebnik-

epos.permkrai.ru/catalogue
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OBILIEE KOJIMYECTBO YACOB
I1O ITPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanyecTBO 4acoB JJIeKTpOHHBIE HU(POBLIE
Ne n/m Tema ypoka P unpp
Bceero o0pa3oBaTe/ibHbIE PECYPCHI
1 Hcropust BOSHUKHOBEHUS U Pa3BUTHUSA 1 https://www.gosuslugi.ru/landing/edu-content
r€OMETPUH https://uchebnik-epos.permkrai.ru/catalogue
5 [TonsiTus: akcuoma, TeopeMa, CBOMCTBO, 1 https://www.gosuslugi.ru/landing/edu-content
MPU3HAK, 10KA3aTEIbCTBO, ONPEAECICHUE https://uchebnik-epos.permkrai.ru/catalogue
Bs3auMnoe pacnoiioskeHue To4eK Ha IPSIMOH. . .
3 I/I P p 1 https://www.gosuslugi.ru/landing/edu-content
3MCpCHHC JUTMHbL OTPE3Ka, pacCTOAHHC https://uchebnik-epos.permkrai.ru/catalogue
MEXIy TOUKaMHU
. https://www.gosuslugi.ru/landing/edu-content
4 Jlomanas. Buapl 1oMaHbIX. J[1MHA JOMaHOM 1 . .
https://uchebnik-epos.permkrai.ru/catalogue
Muoroyronsauku. Ilepumer . .
5 T I p p 1 https://www.gosuslugi.ru/landing/edu-content
MHOTOYTOJIbHHIKA. LIOHATHE O BLITYJIBIX 1 https://uchebnik-epos.permkrai.ru/catalogue
HEBBIITYKJIBIX MHOTOYTOJIbHUKaX
6 I 486 11 1 https://www.gosuslugi.ru/landing/edu-content
PU3HAKH JCITHMOCTH HA %, S, O, https://uchebnik-epos.permkrai.ru/catalogue
IIpu3Haku IeIMMOCTH CYMMBI U . .
; p a ™ 1 https://www.gosuslugi.ru/landing/edu-content
OPOU3BENCHHUS LIEJIBIX YUCE IPU PELIEHUH
POU3BEIC e celt ipu petlie https://uchebnik-epos.permkrai.ru/catalogue
3a71a4
HaunOonpmuii oOMui 1e1uTens U . .
g 5 1 https://www.gosuslugi.ru/landing/edu-content
HAMMCHDILICC ODIIEC KpATHOE JBYX HHCCIL. https://uchebnik-epos.permkrai.ru/catalogue
B3anmHO nipocTeie unciia
9 Az B i 1 https://www.gosuslugi.ru/landing/edu-content
TOPUTM EBKIIHJA. SCITCHUC C OCTATKOM https://uchebnik-epos.permkrai.ru/catalogue
10 TpeyronbHUKU. PaBHBIE TPEYTOJIBHUKY B 1 https://www.gosuslugi.ru/landing/edu-content
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TEOMETPUUYECKUX KOHPUTYpAIUIX.
Hccnenosanue

https://uchebnik-epos.permkrai.ru/catalogue

[Ipu3Haku paBeHCTBa TPEYTOJIBLHUKOB.

https://www.gosuslugi.ru/landing/edu-content

11
[TpakTHKyM MO peuIeHuo 3a1a49 https://uchebnik-epos.permkrai.ru/catalogue
[Ipu3Haku paBeHCTBA MPAMOYTOJIBHBIX . .
1 P P I pIMOYT https://www.gosuslugi.ru/landing/edu-content
TPCYTOTBHHKOB. LICPHCHAMKYIAD 1 https://uchebnik-epos.permkrai.ru/catalogue
HaKJIOHHAs
https://www.gosuslugi.ru/landing/edu-content
13 JleneHne MHOTrO4JICHOB . .
https://uchebnik-epos.permkrai.ru/catalogue
1 [Ipeobpa3oBaHue 1ENOTr0 BHIPAKECHHUS B https://www.gosuslugi.ru/landing/edu-content
MHOT'OYJICH https://uchebnik-epos.permkrai.ru/catalogue
https://www.gosuslugi.ru/landing/edu-content
15 Kopuu MHorounena . .
https://uchebnik-epos.permkrai.ru/catalogue
16 Ky6 cymMBI 1 Ky0 pa3HOCTH ABYX https://www.gosuslugi.ru/landing/edu-content
BBIPAKCHUI https://uchebnik-epos.permkrai.ru/catalogue
17 CyMMA 1 DASHOCTE KVGOB TBVX BEIDAKEHI https://www.gosuslugi.ru/landing/edu-content
M p y JIBYX BEID https://uchebnik-epos.permkrai.ru/catalogue
18 I'eomerpuueckue HepaBeHCTBA. MUHU- https://www.gosuslugi.ru/landing/edu-content
MPOEKTHI https://uchebnik-epos.permkrai.ru/catalogue
19 [IpssMoyronbHBINA TpeyronbHUK. [IpakTukym https://www.gosuslugi.ru/landing/edu-content
I10 PELIEHHUIO 3a1a4 https://uchebnik-epos.permkrai.ru/catalogue
20 p . https://www.gosuslugi.ru/landing/edu-content
ABHOCHIILHOCTE ypaBHEHIH https://uchebnik-epos.permkrai.ru/catalogue
1 JInHenHoe ypaBHEHHE, COJepKaLIEe 3HAK https://www.gosuslugi.ru/landing/edu-content
MOTYJIS https://uchebnik-epos.permkrai.ru/catalogue
CucreMa IByX JTUHEHHBIX YPaBHECHHH C . .
ABYX P . https://www.gosuslugi.ru/landing/edu-content
22 JBYM: IEPEMEHHBIMHU KaK MOJEJIb pealbHOU

CUTyalluunu

https://uchebnik-epos.permkrai.ru/catalogue
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@urypsl ¢ oceBoil cummerpuen. Ilpumeps! B

https://www.gosuslugi.ru/landing/edu-content

23
MPUPOJIE https://uchebnik-epos.permkrai.ru/catalogue

” IIpoekt «CuMMeTpHUst B OKpPYKaIOLIEM https://www.gosuslugi.ru/landing/edu-content
MHPE» https://uchebnik-epos.permkrai.ru/catalogue
CyMMa BHYTPEHHUX YIJIOB MHOI'OYT'OJIbHUKA ) .

55 o yzp a o https://www.gosuslugi.ru/landing/edu-content
1 CYMMA BHCIIHHX YIIOB BRITYIIIOTO https://uchebnik-epos.permkrai.ru/catalogue
MHOI'OYTOJIbHUKA
B3anMHOe pacnonioxeHne OKpyKHOCTH U

-6 npsimoii. KacarenpHas u cexymas K https://www.gosuslugi.ru/landing/edu-content
OKpYXHOCTH. [IpakTUKyM O pEIICHHUIO https://uchebnik-epos.permkrai.ru/catalogue
3a1a4

27 Uccnenosanue. OkpykHOCTb. OKPYKHOCTb, https://www.gosuslugi.ru/landing/edu-content
BIIUCAHHAs B yroJl https://uchebnik-epos.permkrai.ru/catalogue
[Monsarue Gpynkuu. CriocoOs! 3a1aHusl.

’g O6mnacTh onpenencHus. MHOXXeCTBO https://www.gosuslugi.ru/landing/edu-content
3HaueHni QpyHkiuu. Haxoxaenue mo https://uchebnik-epos.permkrai.ru/catalogue
rpaduxy
Uccnenoanue GpyHkumii: Hyny,

59 3HAKOMOCTOSIHCTBO. [IpoMexyTKkun https://www.gosuslugi.ru/landing/edu-content
BO3pacTaHus U yObiBaHus. HanOonpiee u https://uchebnik-epos.permkrai.ru/catalogue
HaWMEHbIIIEE 3HAUCHHE (PYHKITUU
I'paduxu KycouHO-3a1aHHBIX KLUH. . .

30 Hic(ﬁe OBazHe yHKIii ¢ Ma q;};[HeT oM https://www.gosuslugi.ru/landing/edu-content

;Il YHIH p p https://uchebnik-epos.permkrai.ru/catalogue
(JTuHelHbIe)
31 o IX], [ax-+b| ad https://www.gosuslugi.ru/landing/edu-content
KIUHU Y = ux rpaduxu
YHKIUTL Y ' ’ p https://uchebnik-epos.permkrai.ru/catalogue
3 I'MT: oKpyKHOCTb, IT1apajuICIbHbIE IIPSIMBIE. https://www.gosuslugi.ru/landing/edu-content

Pemenne 3ama4d Ha IMOCTPOCHUE METOAOM

https://uchebnik-epos.permkrai.ru/catalogue
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I'MT

MGTOI[ TCOMETPHUICCKUX MECT TOYCK ITPU

https://www.gosuslugi.ru/landing/edu-content

33 1 . .
pelIeHnH TEOMETPUIECKUX 3a1a4 https://uchebnik-epos.permkrai.ru/catalogue
34 [IpakTuKyM MO pelIeHuIo 3a7a4 Ha 1 https://www.gosuslugi.ru/landing/edu-content
MIOCTPOEHUE LUPKYJIEM U JIMHEUKOM https://uchebnik-epos.permkrai.ru/catalogue
OBHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIs1 YYEHUKA

1. MakapsrueB 1O. H. Anre6pa: 7 k. / }O. H. Maxkapsiues, H. I'. Munaiok, K. U.
Hemxkog, C. b. CyBopoBa. — M.: IIpocBemienune, 2022.

2. baspun .M. 3annmarensHble 3a1auu o MateMaTrke. — M.: [IpocBerenue.

3. Adonbkus C.JO. Yuumcs MBICTUTD JIOTUYECKHU: Y BJIEKATEIIbHBIC 3a/1a41 JIJIsI
pas3BuTus Joruueckoro MpiuieHus. — CII06.: [Tutep.
METOAUYECKHUE MATEPUAJIBI U1 YUUTEJIA

1. Maremaruka. AnreOpa: 7-9-e kiacchl: 0a30BbIA YPOBEHB: METOIUIECCKOE TTOCOOHE K
npeaMeTHO! TuHNH yaeOHnkoB 1o anreope FO.H. Makaperues, H.I'. Munmiok, K..
HemkoB u nip./ - Mocksa: [Ipocsemienue, 2023.

2. baspun W.W. 3anumarenbHeie 3a1aun 1o Mmatematuke. — M.: [IpocBernienue.

3. MakapsiueB FO. H. Anre6pa: 7 k. / FO. H. Makapsiues, H. I'. Munniok, K. W.

Hemkos, C. b. CyBopoBa. — M.: [Ipoceenienue, 2022.

2. MakapsrueB 0. H. Uzyuenue anre6pst B 7—9 ki1.: mocobue st yuureneit / FO.
H. Makapsiues, H. I'. Munaiok, C. b. CyBopoBa u ap. — M.: [Ipocseuienue, 2020.
HU®POBBIE OBPA30OBATEJIBHBIE PECYPBI U PECYPCS CETU
UHTEPHET
VB HHOK: https://www.gosuslugi.ru/landing/edu-content
bubnmoTexa Dmoc:https://uchebnik-epos.permkrai.ru/catalogue
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