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INOACHUTEJIBHASA 3AIINCKA
OO0mas xapakTepucTuKa Kypca

Hacrosimass pabouast mporpamMma Kypca BHEYpOYHOW JnesitenibHOCTH «M30paHHBIC
BOIIPOCHI TE€OMETPHH. 7 KJIaccy» pa3paboTaHa B COOTBETCTBUU C TpeOOBaHUAMH (eaepaTbHOro
rOCYJTapCTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa OCHOBHOTO 00IIero oOpa3zoBaHus (nanee —
®I'OC O0O) u HampaBieHa Ha OpraHU3alHI0 OOYYEHHUS MATeMaTUYECKOMY COACPKAHUIO,
BeIXOsIIeMy 3a pamku DenepanbHoit paboyeid mTporpaMMbl MO  y4eOHOMY MpEIMETY
«Matemarukay (0a30BbI YpOBEHb) OCHOBHOTO 001ero oopasosanus (nanee — OPII), ¢ yuerom
UCTIOJIB30BaHUS BUJIOB JICTEILHOCTH O0YYaIOIIMXCS, OTIIUYHBIX OT YPOUHBIX.

IIpu paspabomke [Ipoepammsl yuumuei8anucsy ciedyoujue OOKYMeHmbl:

— nucbMo MuHuctepcerBa npocsenienus Poccuiickoit @enepanun ot S5 urong 2022 r. Ne
TB-1290/03 «O HampaBiICHHH METOIWYECKUX PEKOMEHIANNI» 10 OpraHW3aIlii BHEYPOUHOU
NESTENIbHOCTH B paMKax peajau3alud OOHOBIEHHBIX (penepalbHbIX TOCYJapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB HAYAJIBHOT'O OOIIET0 M OCHOBHOT'O 0011IeT0 00pa3oBaHus;

— pacnopsikenne [IpaButensctBa Poccuiickoit @enepanuu ot 19 HosiOps 2024 1. Ne
3333-p «O0 yTBepKACHHH KOMIUICKCHOTO IUIAHA MEPOINPHSITHIA 110 IOBBIIICHUIO KadecTBa
MaTeMaTHU4ECKOTO u €CTECTBEHHO-HAYyYHOTO o0Opa3oBaHUs Ha TIepPHOJT
10 2030 ronay.

AKTYaJIbHOCTb Kypca

B ycnoBusAx peamuzanMM  TaKOW  CTPAaTErMYeCKOW  3aJadd, KakK JOCTHUIKECHHE
TEXHOJOTMYECKOTO CYBEpPEHHUTETa CTPaHbI, Mepel] MaTeMaTUYeCKUM OOpa3oBaHUEM B UHUCIIE
[JIaBHBIX TIOCTABJICHBI CIHEAYIOIIME LEJNH: Pa3BUTUE TBOPUYECKUX U HMCCIEAOBATEIbCKUX
CIocoOHOCTEN 00y4YaroImuXCcs, X MOJArOTOBKA B Tpollecce OOyueHUs: MaTeMaTHKe K BHIOOpPY
npodeccuii, CBA3aHHBIX C Pa3BUTUEM TOYHBIX U €CTECTBEHHBIX HayK U TexHOJIOTHi. Kak BaKHBIN
KOJINYECTBEHHBIM I10KA3aTeNlb I[IOBBIICHHUS MHTEpPECa K MaTeMaTUKE BBIICISIETCS POCT
KOJIMYECTBA BBIITYCKHUKOB, BHIOMPAIOIINX HA TOCYJAPCTBEHHON MTOTOBOM aTTECTAIlMU dK3aMEH
M0 MaTeMaTHKe Ha MPOPHILHOM YPOBHE.

OcBoenue mpeniaraemoit IlporpamMmbl crocoOCTBYET MOBBIIIEHUIO Y O0yYaromuxcs
YPOBHSI MOTUBAIIMM K U3YYEHUIO MAaTEMAaTUKHU, K MPOJIOJKEHUIO U3ydeHus: MaTeMatuku B 10-11
KJaccax Ha YINIyOJEHHOM YpPOBHE M OPHEHTUPYET HAa BBIOOP €IMHOIO TIOCYAapCTBEHHOIO
9K3aMeHa 10 MareMaThke NnpoduiabHOro ypoBHsA. Kpome Toro, ocBoeHue mnpenjgaraemMoro B
IIporpamme conep:kaHusi MO3BOJISIET PACHIMPUTHh KPYI PEIIAEMBIX MATEMAaTHYECKUX 3a4ad 3a
CUeT BKJIOYEHHUS NPOOJIEMHBIX, HECTaHIAPTHBIX 3aj]a4, 3aJad MPHUKIAJTHOTO XapakTepa,
BBIIIOJTHEHUA MCCICA0OBATCIbCKUX pa60T, B TOM YHCIC C MCKIPECAMCTHBIM COJACPKAHUEM,
W3YYEHHUsI JOTIOJIHUTEIBHBIX BOIIPOCOB KAK TEOPETUUECKOT0, TAK ¥ MPAKTUYECKOT0 XapaKTepa.

[Ipenycmotpennsie [Iporpammoil BUABI NE€ATENIbHOCTH — UHAMBUAYAJIbHAS U TPYNIIOBas
MPOEKTHASI M HCCIICIOBATEIBCKAS JEATEILHOCTh — CIIOCOOCTBYIOT Pa3BUTHIO MO3HABATEIbHBIX,
PETyJIATUBHBIX U KOMMYHUKATUBHBIX YMEHHH oOyuatoruxcs. [IporpamMMa coOTBETCTBYET Hjee
pacIIMpeHusi PUKIATHOW HAIIPABICHHOCTH Kypca MaTeMaTHKH Ha YPOBHE OCHOBHOT'O OOIIETro
oOpa3oBanus. Peanusamms Kypca CHOCOOCTBYET BBISIBICHUIO TaNaHTIMBBIX M OJAPEHHBIX
00yJaronuxcs, MOAEPKKE UX TAJTAHTOB M Pa3BUTHIO CIIOCOOHOCTEH.



B GonpmmHCTBE TeM Kypca IMpEZIoyiaracTcsi BBIMOJHEHNE HCCIEA0BATEIbCKUX padoT.
YyebHOe ncciiejoBaHNe IO MaTeMaTuke B 7—9 Kiaccax MpeaAroaraeT rnojyuyeHiue cCyObeKTUBHO
HOBOTO JUI 0OydaroIerocs pe3ysibTaTa M HalpaBIeHO Ha (OPMUPOBAHUE HCCICAOBATEIbCKUX
YMEHHUH: BBIACICHHE NPOOJIEMbl, OpPraHU3alMsl W AaHaIW3 JAHHBIX, BBIIBWKCHHE THUIOTE3bI,
IpOBEpKa TUIOTE3bI, (POPMYITMPOBAHKE BBHIBOJOB M IPEACTABICHUE PE3YJIHTATOB HA IPAMOTHOM
MaTeMaTH4ecKoM si3bike. [Iporpamma MokeT ObITH BOCTpeOOBaHA OOYYArOIIMMUCS, KOTOpBIE
UMEIOT MHTEPEC K U3yUCHUIO MAaTEMaTHKH, TOTOBITCS K YYaCTHIO B OJJMMITHA[aX IIKOJIHHUKOB I10
MaTeMaTHKe M YIIyOJeHHOMY M3yYeHHIO MAaTeMaTHMKH Ha YpOBHE CpEeIHEro oOIIero
oOpazoBaHwUs.

eab u 3a1a4u Kypca

Peanuzanusi  BHEypOUHON  NEATEIBHOCTHM  SIBISIETCS  HEOTHEMIIEMOM  4YacThIO
o0pa3oBaTeNbHOTO IMpolecca, obecrneynBas B TOM YHUCIE BO3MOXKHOCTH (HOPMUPOBAHHS
00pa30oBaTeNbHbIX MPOTPaMM PA3IMYHOTO YPOBHS CIOKHOCTH U HANpPaBICHHOCTH C YYETOM
00pa3oBaTeNbHBIX MOTPEOHOCTEH 1 CIOCOOHOCTEH 00yJarOUIMXCs, BKIIIOYAst OIaPEHHBIX JICTEH.

]_ICJ'IL HpOFpaMMH — obecneynuth HHAWBUYAJIbHBIC HOTpe6HOCTI/I o6yqafonmxc;1 B
HN3YYCHUU COACPIKAHUA MATEMATUKHU, BBIXOAALICTO 3a paMKHU ITPOrpaMMBbI 0azoBoro YPOBHA.

3apaum kypca:

1. TloBbllieHHE ypOBHS MaTeMaTHYECKOW IOATOTOBKM OOyuaroluxcs, pa3BUTHE
YCTOMUYMBOro HHTEpeca K yueOHOMY npeamery «MaremaTukay.

2. Pa3BuTHEe TBOpPYECKHX CIIOCOOHOCTEH, MPOCTPAHCTBEHHOTO  BOOOpaKEHUS,
TEOPETUYECKOI'0 MBILUICHUS U MaTeMaTHYeCKOW MHTYHULUMHU, YMEHHH paccyXJIaThb JIOTUYECKU U
AHAIN3UPOBATH CUTYAIUHU.

3. YrinyOnenue u 3akperieHre 0a30BbIX 3HaHUN, (OPMUPOBAHUE YCTOMUMBBIX HABBIKOB
pelIeHUs] HECTaHJApTHBIX M OJUMIMATHBIX 3a]ad, OCBOCHHME HECTAaHAAPTHBIX MOJXOA0B H
OPUTMHAJIBHBIX PEUICHUN.

4. O3HaKOMJIEHHUE C JOMOJHHUTCIBbHBIMUA pasaciiaMu MaTEMAaTUuKU, BRIXOAAIIUMHA 3a PaMKH
6a30Boro Kypca.

5. BocnuraHme — caMOCTOSTENBHOCTH,  HAaCTOMYMBOCTM M OPraHW30BaHHOCTH
B XOJI€ PEIICHHUs CIOXKHBIX 3a1a4.

6. Pa3BuTHE HaBBIKOB KOMaHJIHOW paboTbI, JAPYkKECKOrO CONEPHUYECTBA U 3]I0POBOM
KOHKYPEHLIUH CPEAU CBEPCTHUKOB.

7. lloaroroBka o00yd4aromMXCsi K YYacCTUIO B IIKOJIBHBIX, PaHOHHBIX, TOPOJICKHX,
PETMOHAIIBHBIX, BCEPOCCUNCKUX OJIMMIIMAAAX, KOHKYpPCaX U COPEBHOBAHUAX 110 MATEMATHUKE.

8. ITloBbllleHHE ypOBHS TPAMOTHOCTH B OOJIACTH MCIOJNb30BAHUS «MaTEeMaTHYECKUX
[aKeTOB», O0ECNeYMBAIOIIMX AaBTOMATHU3AlMI0 TIPOLIECCOB TIOMCKA, aHaiu3a, o00pabdoTKH,
co3laHus, nepenadd, ¢opmanuzanuu (B BUIE CTATUUYECKUX U JWHAMUYECKHX TIpauKOB,
ayarpaMM M TPOYMX — BH3YyalM3alUMi  pe3ylbTaTOB  aHAIM3a W MaTeMaTHYeCKUX
3aKOHOMEPHOCTEN ) B rporiecce y4ueOHOM NEeSATeTLHOCTH
IpY U3yYEHUH MaTeMaTHKH.



9. Pa3BuTHE TBOpPYECKHX CIIOCOOHOCTEH, TEOPETUYECKOTO MBIIUICHUSI Ha OCHOBE
UCIIONIb30BaHUsl IHU(PPOBBIX HHCTPYMEHTOB (B TOM YHCIIE «MaTeMaTHYECKHMX IaKETOB») B
00JTacTH MOJICJIMPOBAHUS, HMMHUTAIIMA W WHTEPIpPETAIMH AOCTPAKTHBIX MAaTEeMaTUYCCKHX
00BEKTOB W O0pa30B B BHJIE PA3IUYHBIX BU3yalu3aluid (B TOM YHCIE MPOCTPAHCTBEHHBIX
o0bekToB). [I[porpaMmma paspaborana ¢ y4deToM peKoMeHAaui ¢denepaibHOW padbouei
IporpaMMbl  BOCIIUTAHUS. B  YacTHOCTH, OHA YYUTBHIBACT IICHUXOJIOTO-TIEarOTHYECKUe
0COOEHHOCTH COOTBETCTBYIOIICH BO3PACTHON KAaTErOPHH 00yYaIOIIMXCS.

Taxkum obpasom, peanuzayusa Ilpocpammel codeticmeyem NOAYHEHUIO CNLeOYIOUUX
pe3yibmamos:

— JIOCTHXKCHHE OOYyYalONIMMKCS ITUTAHUPYEMBIX JUYHOCTHBIX, METANPEJAMETHBIX W
MPEIMETHBIX Pe3yJbTaToOB, B T. Y. COOTBETCTBYIOLIUX YIIIyOJEHHOMY YPOBHIO H3y4YeHUs
MaTE€MaTUKH;

— pa3BUTHE JHMYHOCTU O0OydYaromuxcsi, (OPMUPOBAHMIO U YJIOBIETBOPEHHIO UX
COIIMAIbHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

— caMopeanu3anys 00y4arluXxcsl Yepe3 y4acTue BO BHEYPOUHOU e TEIbHOCTH.
MecTto Kypca B 00pa3oBaTe/ibHOM polecce

Bo ®I'OC OOO pansa o6si3aTenbHOrO 0OydeHHs YTBEPKICHBI JBA YPOBHS OCBOCHUS
pabounx mporpamMm TIO MaTeMmaruke: 0a30BbIi M yriuyOJeHHBIH, HauyuHas ¢ 7 Kjacca.
CogepxaHue mporpaMMbl [0 MareMaTuke (yriyOJeHHBIH YpOBEHb) HANpPaBIEHO Ha
YJIOBJICTBOPEHHUE IOBBIMICHHBIX 3aIPOCOB OOYYAIOIIUXCS, CTPEMSIIUXCS K Oojiee TiIyOoKOMYy
OCBOGHHUIO TMpPEIMETHBIX pe3yiabTaToB. I[IporpamMmma Kypca BHEYpPOYHOW JAESITEIBbHOCTU
«30panHbIe BOMPOCHI T€OMETPUM» HAINpaBjieHa HA PaCIIMPEHHUE 3HAHMK OO0YYalolIUXCs I10
MaTeMaTHKe JIJIs KJIacCOB ¢ 00s3aTeIbHBIM 0a30BbIM YPOBHEM O0YUYECHHSI MAaTEMaTHKE.

Temarnueckoe IUIAHUPOBAaHHWE B IPOrpaMMe Kypca BHEYPOUYHOH JAEATEIbHOCTH
«30paHHBIE BOIPOCHI T€OMETPUM» COCTABICHO TaK, YTO PACIpPENEIEHUE COJEepPIKATENbHBIX
pa3ze’noB B HEM CHHXPOHM3UPOBAaHO C 00s3aTeIbHOM MporpamMmoil 0a30BOro ypOBHS.
Peanuzanus coneprkanus npeanaraercs B popMax, OTIUYHBIX OT YpouHbIX. ClieayeT OTMETHUTb,
YTO JAaHHBIA KypC B OCHOBHOM IIKOJE BBICTPAMBAETCA HE TOJIBKO HA PACIIUPEHHUU
MaTeMaTH4ECKOro COJepKAHUSA 0a30BOro YPOBH,
HO U HAa MOBBIIICHUH YPOBHS CII0)KHOCTH 3aJa4, IPEAJIaraéMbIX JUIsl PEIICHHUS.

Pabouas mporpamMma Kypca BHEYypOuUHOW JesTenabHOCTH «l30paHHBIE BOIPOCHI
reoMeTpun» MpelHa3HauYeHa Ul pealu3aluu B 7-9 Kiaccax M HaIpaBIeHA HA JOCTH)KEHUE
oOyyaromuMucs IJIaHUPYEMBbIX pe3yibTaToB. IlocienoBaTelbHOCTh H3yUEHHUs TeM Kypca
COBMAaJlaeT MO BPEMEHU C M3yYEHHEM Kypca MaTeMaTUKU (anredpbl U T€OMEeTpHN) OCHOBHOM
HIKOJIbI 0a30BOr0 YpOBHS, BCE TEMBI 10 BO3MOXKHOCTH CHHXPOHU3UPOBAHBI ¢ 0a30BBIM KypCcOM
MaTeMaTHKH Mo KiaccaM. TeMbl mo anredpe M TeOMETpUM YepeayloTCsl, YTO TO3BOJISIET
MaKCHMaJIbHO MPUOIN3UTH UX IO BpEMEHHU H3yUeHUsI K OCBOEHHUIO 0a30BOro Kypca.

[Ipu peanuzauuu Ilporpammsl nepBas 3ajjadya yyuTels COCTOMT B TOM, YTOOBI CO3/1aTh
HEOOXO/IMMBbIE YCIIOBUS Ul NMPHOOPETEHUS U PAa3BUTHUS YMEHHUH, CBSI3aHHBIX C MPOBEIACHUEM
WCCJIEIOBAHUI HA MaTeMaTU4YeCKOM cojepkaHuu. s pemenus stod 3amaun B [Iporpamme
0003HauEHO MECTO U CPOPMYIMPOBAHBI TEMBI JIJIsl IPOBECHUS UCCIIEN0BATEIbCKUX PAOOT.



Bropas 3amava yunrend no peanusanuu IIporpammsl cBsiz3aHa ¢ BO3MOXKHOCTBIO CO3/1aTh
yCIOBHSA 17151 00paOOTKU U MPeICTaBIeHUs] HHPOPMALUK HAYYHOTO COJIEPKaHUS (B TOM YHCIIE C
UCIOJIb30BaHUEM LU(POBBIX UHCTPYMEHTOB) IIPH OPraHU3ALUN MHIUBHUYyaIbHOM M IPYNIIOBON
IIPOEKTHOM EATEIBHOCTH.

JUid  ycHemHoW pealu3allud CLEHAPUEB IIPOEKTOB PEKOMEHAYETCS HCII0JIb30BATh
MEPCOHAIBHBIE KOMITBIOTEPHI C YCTAaHOBJICHHBIMU O(HCHBIMH IIPOrpaMMaMU U JJOCTYIIOM K CETH
WHuTepHeT (Kak MUHUMYM OJIMH KOMITBIOTEP JUJISl KQXK10M TPYIIIIbI).

®opMmbl NEeATEIbHOCTH o0yyaromuxcs MpeyCMaTpUBAOT AKTUBHOCTb U
CaMOCTOSITENIbHOCTh, COYETAIOT WMHIUBUIYAJbHYIO M TPYIIOBYI pPaldOTy, OTIMYAIOTCA OT
YpOUHBIX O0Jiee HIMPOKUM HCIOJB30BAaHUEM HCCIIEOBATEIbCKON U MPOEKTHOW JEATEIBHOCTH,
pelIeHMeM HEeCTaHAAPTHBIX 3a7a4 U Jp. CTpyKTypHUpOBaHUE TEMATUYECKOIO IJIAHUPOBAHUS B
[IporpaMMe COOTBETCTBYET MOPAAKY H3YYEHHUS pa3felioB M TeM anreOpbl U TeOMETpPUU B
OCHOBHOIl IIIKOJIE U T€M CaMbIM OO0ECIeYMBAET IMPEEeMCTBEHHOCTb YPOUYHOM M BHEYPOUHOMU
JIeATEIbHOCTH.

Peanuzanus IIporpaMMel peanonaraeT coyeTanue pa3inyHbX (GopM IpynnoBoi paboTsl
(Iuckyccus; MaTEMAaTUYECKOE COPEBHOBAHUE; TPAKTUKYM; BEIOOpP TEMBI IIPOEKTA, IIJIAHUPOBAHUE
pabot, pacrpeneneHue posied, B3aWMOOLICHKA IIPH BBINOJHEHUHM TPYIIOBBIX IPOEKTOB U
UCCJIEJOBAaHUI) U MHIAUBUAYAIbHON PabOTHI (BBIOJIHEHNE MHAUBUAYAIbHOIO HCCIEOBAHMS, B
TOM 4YHCJIE€ C HUCHOJIb30BAHUEM LU(POBBIX MHCTPYMEHTOB; MPOBEAECHUE YCTHOTO OOOCHOBaHMS
IPU PELICHUM HECTAHJAPTHBIX 3a/ay, 3aJa4 MOBBIIIEHHOTO YPOBHS CI0KHOCTH; IOCTPOECHUE
MaTeMaTHYeCKUX MOJeNied, X UCCIe0BaHUEe; MHTEPIpeTalus MOJyYeHHbIX PE3yJbTaTOB IpU
pELIeHNUH 3a/lad C MEXIPEIMETHbIM U MPAKTUYECKUM COJAEpKaHHEM; IOUCK, WHTEpIpeTalus,
npeoOpa3oBaHue M NMPUMEHEHUE MaTeMaTU4YecKod MH(pOpPMAallMU; CaMOCTOSATEIbHOE OTKPBITHE
HOBOTO MaTematuieckoro ¢akxra). Micnonp3zoBanue Takux GopM pabOTHI TOMOTaeT pa3BUBAThH Y
00yyaroIuxcs, ¢ OJHOM CTOPOHBI, HABBIKM BOCHPUATUS HOBOW MH(OPMALUU NPHU PA3IMUYHBIX
dopmax ee momaym, a ¢ APYrod CTOPOHBI — AaKTHBHOCTH, CAMOCTOATEIBHOCTh U CIIOCOOHOCTH K
TBOpuecTBY. OcBoeHue IIporpamMmel TOJKHO JOMOJHATH M Ppa3BUBaThb 3HAHUSA U yYMEHHS
oOydaromuxcst B 001acTd MaTeMaTUKH, OPUEHTUPOBATh UX HAa OOy4YEHME B CpPEelHEH WIKOJIE B
KJlaccax, MpeaycMaTpUBAIOIIUX OCBOCHHE MAaTEMaTHKM Ha yIiayOJIEHHOM YpOBHE, B YaCTHOCTHU
TE€XHOJOTMYECKOro mpoduis, a TakkKe CHOCOOCTBOBATh COLIMAIBHOMY (OPMHUPOBAHUIO
JUYHOCTH 00YYarOLIUXCS.

IIporpamma Kypca paccuMTaHa Ha 28 4YacoB B TE€YEHHE OJHOIO roja oOydeHHus B 7
KJlacce. IpHU MPOBEACHUHU 3aHATUN OAMH pa3 B HEJENIO MO 1 akaJeMHYeCKOMY 4acy Kaxayro
Henemo. llenecooOpa3HbIM —sBIsETCS YepeOBaHUE TEM 3aHATUH C anredpanvyeckuM U
TEOMETPUUECKUM COJIEPIKAHUEM.

B 3aBucuMocTH OT KOHKpPETHBIX YCIOBUH peanu3auuu IIporpammel u koimdecTa
oOydaromuxcsi Jormyckaercss (OopMUPOBaHHME TPYNI U3 OOydarolUXcs pa3HBIX KJIacCoB B
nperenax onaHoW mapamienu. IIporpamma  MoOKeT peann30BBIBATBCS — 00pa30BaTENbHON
OpraHu3aiyeil caMocTosITeNbHO JTM00 HAa OCHOBE B3aUMOJICHCTBUS C JPYTMMH OpPTaHU3aLUSIMHU,
OCYILECTBIISIOUIMMU 00pa30BaTENbHYIO JESITEIbHOCTD.

ITo ycMOTpeHHIO y4UuTeNss HEKOTOPbIE 3aHATUS MOTYT OBITh MCKIJIFOUEHBI HJIM 3aMEHEHHBI.
Pexomennyercs BkmrounTh B IIporpammy permoHalbHBIA KOMIIOHEHT: JKCKYpCUM Ha
MPEANPUATHS, B PETUOHAIBHBIE MY3€H, By3bl TEXHUYECKOM HAIPABICHHOCTH IS IOBBILICHUS
MHTEpeca 00yJaroumxcs K MPpakTHYeCKOMY U3y4eHHIo podeccuii, CBI3aHHBIX C MATEMaTUKOM.



COJAEP)KAHUE KYPCA BHEYPOYHOMU JEATEJIBHOCTH
«M36paHHbIe BONPOCbI reomeTpun»

7 KNACC

JyeMeHThI ucTOpUH. O01Me MOHATHA TeoMeTPUun. OcHOBHBIE GUTYPbI

Hctopuss BO3HMKHOBEHHS U pa3BuUTHUd reoMmeTpud. lloHsATus: akcuoma, Teopema,
CBOMCTBO, IPU3HAK, JIOKA3aTelbCTBO, omnpenesneHue. VHCTpyMEHTBI Uil HM3MEPEHUH U
IIOCTPOEHUN. B3auMMHOE pacnosiaoXeHWe TO4YeK Ha MnpsAMou. I3MepeHue MinuHBI OTpe3Ka,
paccrosiHue MeXIy Toukamu. B3zamMHoe pacnosoxeHue npsmbix. Jlomanas. Buael n1oMaHBIX.
Jnuna nomanoi. MHoroyroasHuku. Ilepumerp MHoOroyrosnpHuka. IIoHATHE O BBINYKIBIX U
HEBBIITYKJIBIX MHOTOYTI'OJIbHUKAX.

Yuciaa u Beruncjaenus. deanmocrs

HpI/ISHaKI/I JCINMOCTH q)OpMy.]'II/IPOBKa U JI0Ka3aTeabCTBO. Pelenue 3aga4u MOBBIIICHHON
CIIOKHOCTH Ha JCIINMOCTD. PellieHne CIoJKETHRIX 3a7a4 apI/I(i)MeTI/I‘-IeCKI/IM METOJ0M.

Hccnedosamenvckas paboma: NeIMMOCTh U €€ CBOMCTBA.

Tpeyroiabuuku. lIpu3zHaku paBeHCTBa TPEYIrOJbHUKOB

TpeyronabHuku. PaBHbIE TPEeyroJIbHUKH B FeOMETpUYECKUX KOHGurypanusx. [IpusHaku
paBeHCTBAa  TpPEYroJbHUKOB. IIpu3sHaku paBeHCTBAa  NPSAMOYIOJBHBIX  TPEYTOJIBHHUKOB.
IlepnenauKyIsip U HAKJIOHHAS..

OceBasi cummerpus

@urypsl ¢ oceBoil cumMmeTpuel. [Ipumepsl CHMMETpUN B OKPYKAOLIEM MUDE.

IIpoexm.: cHMMETpPHSI B OKPY’KaIOILIEM MHPE.

MHOroyroJiIbHUKH ¥ reOMeTpruYecKre HePaBeHCTBA

CymMma BHYTPEHHMX YIJIOB MHOIOYTOJIbBHMKAa M BHEIIHHUX YIVIOB  BBIIYKJIOTO
MHOroyrojpHuKka. COOTHOILIEHUSI MEXJy CTOpOHAaMH M yIjlaMu TpeyroibHHKa. HepaBeHCTBO
TpeyronbHuKa. HepaBeHCTBO O 1nuHe noMaHoW. HepaBeHCTBO MexIy NEpPHNEHIUKYISIPOM H
HAaKJIOHHOM. PaccTosiHME OT TOYKH 10 IPSIMOM.

Hccnedosamenvckas paboma: TeOMeTpUUECKUE HEPABEHCTBA.

I'eomerpuuyeckne MecTa TOYEK

B3anMHOe pacronoxxeHue OKpYKHOCTH U NpsAMOu. [IpuMepsl reoMeTpUYecKuX MeECT

TOYEK Ha TUIOCKOCTH. METOJ T€OMETPHUYECKHX MECT TOYEK IMPH PEHICHHH T'e€OMETPUUYECKHUX
3a7ad.



INJTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIbTATBI
1) nampuomuueckozo 60cnumanus:
- IPOSBJICHHE MHTEpECa K POLLIOMY H HACTOSIIEMY POCCHICKON MATEMaTHKH;

- OEHHOCTHOC€ OTHOWICHUE K JOCTHXCHHAM pOCCI/IP'ICKPIX MaT€éMaTuKOB H pOCCHﬁCKOﬁ
MaTeMaTH4eCKOM IIKOJIbI, K UCIIOJIB30BAHHIO 3TUX I[OCTI/I)KGHI/II;'I B IPYIrux HayKax U IMPUKIAIHBIX

chepax;
2) epadcOancko2o u OyX08HO-HPABCMBEHHO20 60CHUMAHUL:

TOTOBHOCTb K BBIMOJHEHHUIO OOSI3aHHOCTEH TpakJaHMHA W pealn3alli ero Ipas;
IPEJCTaBICHUE O MATEMaTHYECKMX OCHOBaX (YHKIIMOHHMPOBAHUSA pA3JIUYHBIX CTPYKTYP,
SBIICHUH, TPOLEAYp TPAKIAHCKOTO 0OIecTBa (HampuMmep, BBIOOPBI, OMPOCHI), TOTOBHOCTDH K
00CYXJIEHUIO ITUYECKUX IPOOJEeM, CBA3AHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JIOCTHKEHUUN
HayK{; OCO3HAHUE BAXKHOCTU MOPAJIbHO-3TUYECKUX IPUHLIUIIOB B IEATEIIbHOCTH YUYEHOTO;

3) mpy0doeozo eocnumanus; yCTAaHOBKA HA AaKTUBHOE YYaCTHE B PEIICHUH MPAKTUIECKUX
3aj]]a4y MaTeMaTHYECKOM HANIPABICHHOCTH; OCO3HAHNE BAXHOCTH MaTEMaTHYECKOro 00pa3oBaHus
Ha TMPOTSHKEHUW BCEW KHM3HHU JUIS YCICITHOW TPOGECCHOHATBHONW JEATEIHPHOCTH M Pa3BUTHE
HEOOXOJIMMBIX YMEHHI{; OCO3HAHHBIM BBHIOOP M IOCTPOCHUE WHIUBUAYAIbHOW TPAaeKTOPUHU
o0pa3oBaHWS W JKU3HCHHBIX IIAHOB C YYETOM JIMYHBIX HWHTEPECOB W OOIIECTBEHHBIX
MOTPEOHOCTEH;

4) acmemuueckoeo gocnumaHus: CioCOOHOCTh K AIMOIIMOHATILHOMY

U ICTETHYECKOMY BOCIIPHUATUIO MATEeMaTHYECKHUX OOBEKTOB, 3a/lay, PEUIeHUU, PACCYyX ICHUM;
YMEHME BUJIETh MATEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) yeHHocmu HAY4HO20 NO3HAHUA: OpHUEHTALUA B JeATEIbHOCTH
Ha COBPEMEHHYIO CUCTEMY HAy4HBIX MPEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS
4eJI0BeKa, MPUPObI U 00IIecTBa; IOHUMaHUe MaTeMaTHUECKOW HayKH Kak cepbl uernoBedecKoi
JIEATEIbHOCTH, JTallOB €€ PAa3BUTHsS M 3HAYMMOCTH JUIsl Pa3BUTUS LMBWIN3ALUHU; OBJIAJICHHUE
A3BIKOM MaTEMAaTUKU U MaTEMaTUYECKON KYyJIbTypOH KaK CPEACTBOM IO3HAHUS MUPA; OBJIaJICHUE
HAaBBIKAMH MCCIIEIOBATEIbCKON AEATEIbHOCTH;

6) Qusuueckoeo 60CNUMAHUA, ¢ opmuposanus KYJlbmypol 300p08bs
U OMOIMOHAIBHOTO OJaromoiy4usi: TOTOBHOCTh TMPUMEHSATh MaTeMaTHYecKue 3HaHHUS B
MHTEpECcax CBOETO 3J0pOBBS, BEACHUS 3/J0pPOBOrO o00pa3a >KU3HU (370pOBOE IHTaHHE,
cOANMaHCUPOBAHHBIM pPEXUM 3aHATHA U OTAbIXa, peryispHas Qu3nyeckas aKTHBHOCTB),
c(hOopMUPOBAHHOCTh HaBbIKa pe(IeKCHH, MPU3HAHWE CBOETO IpaBa Ha OMMUOKY M TAKOTO K€
mpaBa Jpyroro 4eloBeKa;

7) 9KONI02UYeCcK020 60CNUMAHUs. OPUEHTALlUsl HA MIPUMEHEHUE MaTeMaTUYeCKUX 3HAHUN
JUIs pelieHus 3a7a4 B 00J1aCTH COXPaHHOCTH OKPY’KaIOIIeH cpelibl; MIIaHUPOBAHUE MOCTYIIKOB U
OlICHKa HMX BO3MOXXHBIX IIOCIIEJCTBUH ANl OKpY’Kalolled Ccpenbl; OCO3HaHUE TJI00aIbHOIO
XapakTepa 3KOJOrMYeCKHX MpoOIeM U IMyTel UX pelieHus;

8) adanmayuu K USMEHAIOWUMCS YCIOBUAM COYUATLHOU U NPUPOOHOU CPeOblL.



TOTOBHOCTh K JICHCTBHSIM B YCJIOBHUSIX HEONPEIEICHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTUUYECKYIO JEATEIbHOCTb, B TOM YUCIIE YMEHUE YUUTHCS Y APYTUX
Jrozel, mpuoOpeTaTb B COBMECTHOW JESTEIbHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIIMU U3
OTIBITA JIPYTHX; HEOOXOIUMOCTH (POPMUPOBATH HOBBIC 3HAHUS, (POPMYINPOBATH WUJCH, TIOHATHS,
rUNoTe3bl 00 00bEKTaxX U SIBICHUSX, B TOM YHCIIC paHEe HE M3BECTHBIX, OCO3HABATh JE(PHIMUTHI
COOCTBEHHBIX 3HaHUUI
U KOMIIETEHTHOCTEH, IJIaHMPOBaTh CBOE Pa3BUTHE; CIHOCOOHOCTh OCO3HAaBaTh CTPECCOBYIO
CUTYyallMi0, BOCHPHUHUMATH CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOMUNA KOHTpMED,
KOPPEKTUPOBATh NIPUHUMAEMbIE PELICHUs U JEUCTBUs, (GOPMYJINPOBATh U OLIEHUBATh PUCKU U
NOCJEACTBHSL, (POPMHUPOBATH OIIBIT;

9) socnumanus uHGOPMAYUOHHOU KYIbMYPbL:

NPOSIBJICHWE MHTEpeca K HCIOJIB30BAHUIO IU(PPOBBIX TEXHOJIOTHH Ui ONTHMH3AIUN
IPOLIECCOB IIOMCKA, aHaIM3a, 00pabOTKU, CO3AaHus, IIepeadl MaTeMaTHUeCKoW HHPOPMALIUU U
BU3yaIM3allMii MaTeMaTHYECKUX OO0OOMIEHW ¢  pPe3yJbTaTOB aHalM3a; TOTOBHOCTH K
UCIOJIb30BaHUI0 LU(PPOBBIX HHCTPYMEHTOB Ui BBINOJHEHUS Y4YyeOHOW JeATeNbHOCTH IpHU
U3yYCHUH MAaTEMaTHKH; CHOCOOHOCTh TPUMEHATh IHM(PPOBBIE WHCTPYMEHTHl B YCIOBHSAX
peanusalud Mep 0 IPERyHPEKICHUI0 BO3MOXKHBIX HETaTUBHBIX IOCIEACTBUN aKTHUBHOIO H
CHCTEMaTHYECKOTO MPUMEHEHHS U(PPOBBIX TEXHOJIIOTUH B YICOHBIX HEIISX.

MertanpeaMeTHbIe pe3yJbTaThl
1. Ilo3HaBaTe/IbHbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA
1) bazoesvle nocuueckue oetcmsusi:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MeXAYy MOHATHAMH, (OpPMYyIUpOBaTH ONpEAETICHUs  MOHATHH,
YCTaHABIIMBATh CYIIECTBEHHBIM MNpHU3HAK KIAaCCU(PHUKALMK, OCHOBAHUS AJi1 0000IIeHHUS W
CPaBHEHHUs, KpUTEPUN ITPOBOAUMOIO aHAIIN3a;

BOCIPUHUMATH, (POPMYITHPOBATH U TPEOOPA3OBHIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHUIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJIATh MaTeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpEUHs B (akTax,
JNaHHBIX, HAOMIOAGHMUSX W  YTBEPXKACHUAX, MpeayiaraTb  KPUTEPUH JJsl  BbBIIBJICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUIL;

JIeNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHUKH, JEAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUSHHH 110 aHAJIOTHH;

pa3buparh JOKa3aTeIbCTBA MAaTEMaTHUECKUX YTBEP)KJIEHUHN (TpsAMbIE U OT MPOTUBHOIO),
IPOBOJIUTH  CAMOCTOATENBHO  JIOKA3aTEeNIbCTBA MaTeMaTW4YecKHX (akToB, BBICTPAUBATh
apryMEHTalHi0, TPUBOJAUTh NPUMEPHI U KOHTPIIPUMEPHI, IPUMEHATh METOJ MaTEeMaTU4YECKON
UHIYKIIH, 000CHOBBIBATh COOCTBEHHBIE PACCyKICHHUS;

BBIOMpaATh CHOCcO0 pemieHus y4eOHOH 3amaunM (CpaBHUBAaTh HECKOJIBKO BapHAaHTOB
peuieHus, BbIOMpaTh HauOoJee MOAXOAALIMM € YYEeTOM CaMOCTOSTEIbHO BBIJECICHHBIX
KpUTEPUEB).



2) Baszosvie ucciedosamenvckue 0eucmeust:

UCIIOJIb30BaTh ~ BOMPOCHl ~ KaK  HCCIENOBATeNIbCKHMM  HWHCTPYMEHT  IIO3HAHUA,
dbopMyIMpoBaTh BOMPOCH], (UKCHPYIOIIME MPOTHBOPEUHE, MPOOIEeMYy, CaMOCTOSTEIBHO
YCTaHABIMBATh UCKOMOE U JaHHOE, (OPMUPOBATH THIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UILIHUIO,
MHEHUE;

MIPOBOMTH [0 CAMOCTOSATEIHLHO COCTABICHHOMY IUIAHY 3KCIICPUMEHT, UCCIICIOBAaHUE 10
YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, 3aBHCHMOCTCH OOBEKTOB MEXKIY
coboii;

CaMOCTOSITEIILHO (hOPMYJIMPOBATH OOOOIICHHS M BBIBOBI IO Pe3yJIbTaTaM IMPOBEICHHOIO
HAOJIO/ICHUSI, HWCCIICIOBAaHMUS, OJKCIEPHUMEHTa, OIICHUBATh JOCTOBEPHOCTH IOJyYECHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHHMIA;

IIPOrHO3UPOBATH BO3MOXXHOEC PAa3BUTUC IIPOLECCA, a TAKXKE BbIABUTAaTh IMPCAIIOJIO0XKEHUA O
€TI0 pa3BUTUHU B HOBBIX YCJIOBHAX.

3) Paboma c ungpopmayueii:

BBISIBJISITH HEAOCTATOYHOCTh M U30BITOYHOCTh MH(GOPMAIIUH, JTaHHBIX, HEOOXOAUMBIX IS
pELICHUS 3a/1a4H;

BBIOMpaTh, AHAIM3UPOBATH, CHUCTEMATH3UPOBATH M HWHTECPIPETUPOBATH HHQPOPMAITUIO
pa3IMYHbIX BUJOB U (hOPM MpeICTaBICHHUS;

BbIOMpaTh PopMy MpencTaBiieHUs MHPOPMAIUM U WLIIOCTPUPOBATH pellaeMble 3a7auu
cXeMaMH, AruarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHMBATh  HAJEKHOCTh HHPOpPMAIIMM 1O  KPUTEPUSAM,  MPEUIOKEHHBIM WIH
chopMyIHPOBAHHBIM CAMOCTOSTEIBHO.

2. KoMmMyHuKaTHBHbIEe YHUBepcalbHble yueOHbIe 1eHCTBHUSA:

BOCIPUHUMATh U (POPMYIHpPOBATh CYXKIEHHS B COOTBETCTBUU C YCIOBHUSIMHU U LEISIMU
oO0I1eHus1, SICHO, TOYHO, TPAMOTHO BBIpaKaThb CBOIO TOUKY 3PEHMS B YCTHBIX M NMUCBMEHHBIX
TEKCTax, JaBaTb IIOSCHEHUS IO XOAY pEeUIeHMs 3a/ladd, KOMMEHTHPOBATh IOJyYEHHBIN
pe3yJIbTarT;

B X0JIe 0OCYX/IE€HUs 3aJaBaTh BOIPOCH! 110 CYLIECTBY OOCYXkIaeMON TeMbl, IIPOOIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATH MJEH, HALIEJICHHBIE HA IOMCK PELICHMs], CONOCTAaBISTh CBOU
CYXKIEHHS C CYXXJIEHUSIMU JIPYIMX YYacTHHUKOB JaMajora, oOHapyUBaTh pa3jHuue U CXOACTBO
NO3ULIMH, B KOPPEKTHOU opme (HopMyITUpOBaTh Pa3HOITIACHS, CBOU BO3PAKEHHUS;

NPEICTAaBIATh PE3yJbTAaThl PEIICHUsS 3aJlaud, DKCIIEPUMEHTa, MCCICAOBaHMUs, MPOEKTa,
CaMOCTOSATEIIBHO BI)I6I/IpaTI) (bOpMaT BBICTYIINICHUA C Y4YE€TOM 3aJja4 Mpe3CHTaluu U
0COOEHHOCTEH ay TUTOPHH;

MMOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHJIUBUIYaJIbHOU pabOTHI MpU
peleHnH y4eOHBIX MaTeMaTH4YecKHX 3ajad, MPUHUMATh Iellb COBMECTHOM JesTeIbHOCTH,
IUTAHUPOBATh OPraHU3alMI0 COBMECTHON paldOoThl, paclpelesiTh BUAbI padoT, JOroBapuBaThC,
00Cy»X/1aTh MPOLIECC U Pe3yIbTAaT PabOThI, 0000IIAaTh MHEHHUS HECKOJIBKUX JIFOACH;



y4acTBOBATh B IPYNMOBBIX GopMax paboThl (0OCYkIeHUs, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» M HWHBIC); BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JEHCTBUSA C
JNPYTUMHU 4JICHAMH KOMaH]bl, OIICHWBaTh KAa4eCTBO pe3yJbTaTa U KayecTBO CBOETO BKJAla B
O0IIMI pe3ynbTaT 10 KpUTEpHUsiM, cHOpMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

3. PeryisiTUBHbIE YHHBepPCAJbHbIE YUeOHbIE IeiicTBUS
1) Camoopeanuzayus:

BBISIBJIATh  MPOOJIEMBI A1 peIIeHHsT B JKU3HEHHBIX M Y4YeOHBIX CHUTYyalMsX,
OpPUEHTUPOBATHCS B PAJIMYHBIX MOJAX0AAX IPUHATUS PELIEHUH (MHAUBUAYAIbHOE, TPYIIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AITOPUTM pELIEHUs 3aJadd (MM €ro 4acth),
BBIOMPATh CIIOCOO pElIeHUs ¢ Y4eTOM MMEIOLIUXCS PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUN C y4€TOM HOBOM MH(pOpMAIIHH.

2) Camoxoumpons.

BJaJIeTh CHoco0aMM CaMOIPOBEPKH, CAMOKOHTPOJIS IpOLEecca U pe3yJsibTaTa peIieHUs
MaTeMaTU4YeCcKOH 3a7aun, CAMOMOTHUBALIMM U PEQIIEKCUH;

NPEIBUAECTh TPYJHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IIPU PELICHUU 3a]a4d, BHOCUTH
KOPPEKTUBBl B JEATEIbHOCTb HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAMIEHHBIX OMIMOOK,
BBIBJIEHHBIX TPYJHOCTEW;

OLICHUBATh COOTBETCTBHE pE3yJbTaTa JEATEIbHOCTU IOCTABJIEHHOM LIEJIM U YCIOBHUSM,
OOBSICHATH MPUYUHBI JOCTHIKEHUS MJIM HEJOCTHKEHUS 1IeJIN, HAXOUTh OIINOKY, 1aBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

3) OmoyuonanbHulli UHMENTEeKM.:

BBIpAXKATh OMOHOHUU IIPU HN3YUCHUHU MATECMATUYCCKHUX 00OBEKTOB U q)aKTOB, JaBaTb
SMOIHNOHAJIBHYIO OLCHKY PCIICHUA 3a1a4Yu.

INPEAMETHBIE PE3YJIbTATDBI
7 KJIACC:

1) Hcmons30BaTh NOHATHS MHOXKECTBA HAaTypaJIbHBIX YHCECJI, MHOXKCCTBA LCJIbIX YUCCII,
MHOXECTBA pPAlMOHAJIBHBIX YHCCI TIIpU PCHICHUU 3aaa4d, HNPOBCACHUU paCCy)KI[eHI/II\/'I u
J0Ka3aTCIbCTB.

[ToHnMaTh U OOBSACHITH CMBICIT HO3HHHOHHOﬁ 3aIlIMCHU HATYPAJIbHOTO YHCJIa.

2) BrinonHATh, coueTasi yCTHBIE M MUCbMEHHbIE MPHEMbI, apudmMeTnyeckue AeHCTBUS C
palMOHAIBHBIMA YHCIIAMHU, HCIIOIb30BAaTh CBOMCTBA 4YMCENI M IPAaBWIA JEHUCTBUM, IPHUEMBI

panrOHAJIBHBIX BBIUHCIIEHHUH.

3) BbImonmHATh 1EHCTBUS CO CTENEHSIMH C HaTypalbHBIMU MOKAa3aTENISIMU.



4) HaxoauTh 3HAYEHHUS] YMCIOBBIX BBIPAKEHUM, COJIEP)KALIUMX palMOHAIBHBIE YUCIA U
CTCTNICHH C HATYpPaJIbHBIM IOKa3aTelieM, MPUMEHSTh pPa3HOOOpa3HbIE CIOCOOBI W TPHUEMBI
BBIYMCIICHUS], COCTABIISITh UM OLEHHWBATh YHUCIIOBBIE BBIPAXKEHUS IIPU PEIICHUH MPAKTUYECKUX
3a/1a4 ¥ 3a/1a4 U3 IPYTUX y9eOHBIX MPEIMETOB.

5) OkpymisaTh 4YMclia C 3alaHHOM TOYHOCTBIO, a TAaKXKE IO CMBICIY MPaKTHYECKOM
CUTyallld, BBINONHATH MPUKUIAKY M OIEHKY pe3ysibTara BBIUMCICHH, OLICHKY 3HAauYeHUM
YHCJIOBBIX BBIPAXKEHUM, B TOM YHCJIE IPU PELICHUHU MTPAKTUYECKHUX 3a/1au.

6) Pemarp TekcToBBIC 3a/MauM apU(PMETHISCKUM CIOCOOOM, UCIOIB30BaTh TAOIUIIBI,
CXEMBI, YePTEXKH, APYTUE CPEICTBA MIPEICTABICHHS JAHHBIX TPU PEIICHUH 3a]1a4.

7) Jloka3bIBaTh U IPUMEHSATH [IPU PELICHUH 33/1a4 NIPU3HAKU AeIUMOocTU Ha 2, 4, 8, 5, 3,
6,9, 10, 11, npu3HaKu 1€TUMOCTA CYMMbI U IIPOU3BEICHUS LIEIIbIX YHUCEIL.

8) [IpumeHsATh MpU3HAKK ASIUMOCTH Ha 7 1 13.
9) PackiapiBaTh Ha MHOKUTEITU HATYpaIbHbIC YUCIIA.

10) CBoOOmHO OmMEpUPOBATH TMOHATHUSMHU: YETHOE YHMCIO, HEYCTHOE YHUCIIO, B3aMMHO
MPOCTHIC YHCIIA.

11) Haxoauth HanOOJBIINK OOIIUH JEIUTENIh U HAUMEHbIIEe 00IIee KPaTHOE YHUCEN H
MCIIOJIH30BATh UX MPU PEIICHUH 3a/1a4, IPUMEHATH anroput™ EBknmaa.

12) OnepupoBaTh NOHATUEM OCTaTKa IO MOJIYJIIO, IPUMEHATh CBOMCTBA CPABHEHUH IO
MOJYJIIO.

13) Hcnonb3oBarh anreOpandyeckyr0 TEPMHHOJIOIMIO U CHUMBOJIMKY, NPUMEHSTH €€ B
npoliecce OCBOCHUS y4eOHOro MaTepHara.

14) Hcnons30BaTh MOHATHE TOXACCTBA, BBIMIOJIHATH TOXIACCTBCHHBIC npeo6pa30BaHH5{
BI)Ipa}KCHI/II\/JI, JOKa3bIBaTh TOXIACCTBA.

15) BemonHsTh OeHCTBHUS (CIOXKEHHE, BBIYMTAHUE, YMHOXKEHUE) C OJHOYJIECHAMH U C
MHOTOWJIEHAMH, HNPUMEHATh (OPMYJIBI COKPALIEHHOTO YMHOXKEHMs (KBagpaT U KyO CYMMBI,
KBaJZpaT U KyO pa3sHOCTH, pa3HOCTb KBaJpaToB, CYMMa U Pa3HOCTb KyOOB), B TOM 4YHCIIE AJIs
YIPOIIECHHS BBIYUCIECHUI.

16) CoctaBisTh U pemiath JMHEHHOE YpaBHEHNE WIIH CHCTEMY JIMHEWHBIX YpaBHEHH 110
YCIOBMIO 3aJlaud, HMHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJlaud MOJYYEHHBIN
pe3ynbTar.

Crpouts rpaduku JuHeHHbIX GyHKIMNA. CTpouTh rpaduk GyHKIUMN y = [X|.

17) OnuceiBaTh ¢ TOMOIIBI0 (YHKIMHA HW3BECTHBIE 3aBUCHMOCTH MEXy BEINYMHAMHU:
CKOpPOCTh, BpPEMSI, PAaCCTOSHUE, I[€Ha, KOJUYECTBO, CTOMMOCTb, MPOHM3BOIUTEIBHOCTh, BPEMH,
00BeM paboTHI.

18) HaxonuTs 3HaueHHe (PyHKIIUU IO 3HAUCHUIO €€ apryMeHTa.

19) IlonnmaTts rpaduyeckuii cocod npeacTapieHus U aHaau3a HH(OpMaluy, N3BJIEKaTh
U MHTEPIIPETUPOBATh HH(POPMAIIHIO U3 IPaUKOB peabHBIX MTPOLIECCOB U 3aBUCUMOCTEH.



20) Ucnonb3oBath cBOMCTBA (PYHKIUHN A1 aHaIU3a rpa)uKoB pealbHBIX 3aBUCUMOCTEH
(Hynmu (QYHKIUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA (YHKIUH, MPOMEXKYTKH BO3pACTaHUS U
yObIBaHMS (YHKIIMH, HAUOOJIbIIICEe 1 HAUMEHBIIICE 3HAUCHHS (PYHKIINHN).

21) HWcnonw3oBaTh Tpaduku IS HMCCIECIOBAHMUS IPOIIECCOB M 3aBUCHMOCTEH,
MIPU PEILICHUH 3a/1a4 U3 JPYTUX YUYECOHBIX MPEIMETOB U PEAIbHON KU3HMU.

22) /[enatp NPUKUAKY U OLEHKY JMHEHHBIX W YIVIOBBIX BEJIWYUH IPEAMETOB
B PEaJIbHOM KU3HU, Pa3MEPOB IPUPOJHBIX OOBEKTOB.

23) Bnagetb mnonsTHeM «reomerpuueckoe wmecto Touek» (I'MT). Omnpenendars
OMCCEKTpUCY yIia M CEPEeIUHHBIA MeprneHaukyasap K oTpe3ky kak ['MT. Ilome3oBarbes
nonsatueM I MT npu noka3arenscTBe F€OMETPUYECKUX YTBEPKIACHUM U IIPU PELLICHUH 3a/1a4.

24) Bnanerb MNOHATUEM KacaTEIbHOM K OKPYKHOCTH, II0JIb30BAaTbCcs TEOPEMOU O
HEePIEHINKYJIIPHOCTH KacaTeJIbHOU U pajinyca, IPOBEJEHHOTO K TOUKE KacaHMsL.

25) I[OK&SLIB&TB PAaBCHCTBO OTPE3KOB KACATCIIbHBIX K OKPYKHOCTHU, HPOBCACHHBIX U3
OI[HOﬁ TOYKH, U IPUMCHATD 3TO B PCIICHHUU I'COMCTPUYCCKUX 3a/a4.

26) Jloka3pIBaTh U NPUMEHSThH IPOCTEHIIINE T€OMETPUUYECKHNE HEPABEHCTBA, TIOHUMATh UX
IIPAKTUYECKUM CMBICII.

Ne | HammenoBanue | Kosmuec OcHoBHOE OcHOBHBIE BUIBI DNEeKTpOHHBIE
/1 | pa3ziejoB B TEM TBO coJiepKaHue NEeATeILHOCTH (mudpoBsie)
MPOrpaMMBbI 9acoB oOpa3oBaTebHbIE
pecypchl
1 [[DnemeHTHI 10 [[UcTopus [[Cemunap: u3 ucropuu | [[]]
HCTOPUH. BO3HUKHOBEHUS U BO3HUKHOBEHUS U
OO61ue noHsTUs pa3BuUTHUSA pPa3BUTHUS TEOMETPHUH.
Te€OMETPHH. T€OMETPHH. MuHu-uccne10BaHue:
OcHOBHBIE [TonsaTus: akcmomMa, | 4TO TaKoe, TeopeMa,
¢burypsi]] TEopeMa, CBOMCTBO, | CBOMCTBO, MPU3HAK,
MIPHU3HAK, JI0Ka3aTeNbCTBO,
JIOKa3aTeIbCTBO, onpeneneHuel] |
orpeziesieHue.

HNuctpymeHTsI st
U3MEPEHHI 1
IIOCTPOEHHUH.
B3anmuoe
pacroyioKeHue
TOYEK Ha MPSIMOM.
N3mepenne nimHbI
OTpE3Ka, PACCTOSHUE
MEXK1y TOUKAMH.
B3anmuoe
pacIosioKeHue
npsMbIX. Jlomanas.
Bunanl momaHBIX.
JlnuHa moMaHOoM.
MHOroyrojgbHHUKH.
[Tepumerp




MHOTI'OYyT'OJIbHUKA.

[TonsaTne o
BBINTYKJIBIX U
HEBBIMYKJIbIX
MHOT'OYTOJIbHUKAX ]|
[[Uucna u [[denmumocTh u eé [[MccnemoBarenbekas (1]
BBIYUCIICHUS. cBoiicTBa. [Ipu3Haku | pabora: 1e1uMOCTh U
JemnumocTsb. JIeTUMOCTH Ha 4, 6, €¢ CBOMCTBA.
CroxeTHbIe 8, 11. Ilpu3znaku Huckycens:
3aga4u | ] JenuMocTr Ha 7, 13 | cooTHeceHue Thma
(YHUBEpCaJbHBIH 3aJ1a4M U MOJIEIIH.
cnoco0). Pemenne CpaBHeHHE
3aJa4 MOBBIICHHON | apu(MeTH4ecKoro u
CJI0KHOCTH. aredpanvecKkoro
Pemenue 3anay Ha METOJ1a pEeUICHMs 3a/1a4;
JEJIUMOCTb. JIOCTOMHCTBA U
Apudmernaeckuit HEJ0CTaTKH.
METO/I pEeLICHHS Maremartuueckoe
CIOXKETHBIX 3a/1a4] COpPEBHOBAHUE —
pellIeHne CIOKETHBIX
3a]1a4 pa3HbIMU
MEeTOJIaMH |]
[[TpeyronbHUKH [[TpeyronbHUKH. [[TIpakTHKyM 110 (]
. [Tpuznaku PaBnbIC pEIIECHUIO 3aa4.
paBeHCTBa TPEYroJbHUKU B HccnenoBanue: paBHble
TPEYTOJIbHUKOB] TreOMETPUUYECKUX TPEYTOJbHUKHU B
KOH(uUrypamnusx. reOMETPUYECKUX
[Ipusznaku KoH(purypanusx||
paBeHCTBa
TPEYTrOJIbHUKOB.
[Ipn3naku
paBeHCTBa
MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB.
[lepnenaukymnsap u
HaKJIOHHas ||
[[TpeyroabHUKH [[CooTHOMICHUS [[UccnenoBarenbekast (]
u MEX]y CTOpOHaMH U | paboTa (B TOM 4HcIIe ¢
reOMEeTPUYECKU yriamu HCIIOJIb30BaHNUEM
€ HEpaBEHCTBA] | TPEYTOJIbHUKA. «MaTeMaTH4eCKUuX
Hepagenctso MIAKETOBY):
TPEYroJbHUKA. reOMETPUUYECKHE
Hepasenctso o HEPaBEHCTBA.

JUIMHE JIOMAaHOH.
HepasenctBo Mexay

IIpakTukym 1o
PELIEHUIO TPAKTUKO-

MEPIEeHIUKYISIPOM B | OPUEHTUPOBAHHBIX
HaKJIOHHOMH. 3aga4. MonenvupoBanue
Paccrosinue ot C IIOMOIIBIO
TOUYKH JI0 IPSAMOM|] | MpOrpaMMHBIX
cpencts]]
[[OceBas [[@urypsl c oceBoit | [[MccnenoBarenbckast (]
cuMMeTpusi|| CUMMETPUEN. pabota (B TOM 4yucIe ¢




IIpumepsr HCII0JIb30BAHUEM
CUMMETpPUU B «MaTeMaTH4ECKUX
OKpYKaroIlieM nakeroBy). [loctpoenue
mupe]| Mozelnel (B TOM ducie
C UCIIOJIb30BAaHUEM
«MaTeMaTH4YeCKUX
nakeToBy). [IpoekT:
CUMMETpHS B
OKpY’KaroIieM Mupe]|
6 [[MHOrOyronsu [[Cymma [[TIpakTHKYM 110 (1]
UKH. BHYTPEHHUX YIJIOB PELIEHNUIO TPAaKTUKO-
OxkpyxHOCTb| | MHOI'OYTI'OJIbHUKA M | OPUEHTUPOBAHHBIX
CyMMa BHELIHUX 3az1ay.
YIJIOB BBITYKJIOTO UccnenoBarenbekas
MHOTOYTOJIbHUKA. pabora: B3auMHOe
Kacarenbnas u pacroJioxKeHue
cexyuias K OKPYXXHOCTHU U
OKPY’>KHOCTH. MPSAMOi | |
OKpy’>KHOCTb,
BIMCaHHAs B yroJl.]]
7 [[TeomeTpuyeck [[B3aumHOe [[TIpakTHKyM: [[1]
ne Mecra pacroyioxeHue MIPaKTUKO-
TOYEK] | OKPY’KHOCTH U OPHUEHTUPOBAHHBIC
npsimMoit. [Ipumepsr 3a/1a4v Ha B3aUMHOE
reOMETPUUYECKUX pacIoyIoKeHue
MECT TOYEK Ha OKPY>KHOCTHU U TIPSIMOH.
IIJIOCKOCTH. MeTon CamocrosiTenbHOe
F€OMETPUUYECKHUX OTKPBITHE: UTO TAKOE
MECT TOUYEK IIpU I'MT? IIpakTukym 1o
peleHnn pEILIEHNUIO 3a/1a4 Ha
F€OMETPUYECKHUX I'™MT]]
3a1a4]]
IloypouHoe miiaHMpoOBaHue
No Tema ypoka Kon-Bo | atsl
ypoKa 4acoB
Tema 1. 3
JuieMeHTHI HcTOpru. O0mKe noHsaTHS reoMerpuu. OcHOBHbBIE (PUTypHI.
B3aumHOe pacnonoxeHne npsMbIX.
2 Jlomanas. Buabl momaHbIX. JITMHA JOMaHOM.
3 MHoroyroiasHukH. [IepuMeTp MHOTOyTrOJIbHUKA.
IToHATHE O BBITYKIIBIX M HEBBIMYKJIBIX MHOTOYTOJIbHUKAX
Tema 2. 8
Yucaa u Bpryuciaenud. Jeaumocts. CroskeTHbIE 3a1a4H.
1.lenmumocTts u e€ cBoiicTBa. [Ipu3naku neaumoctu Ha 4, 6, 8, 11.
5 2.IIpusHaku nenumoctu Ha 7, 13 (yHHBepCcallbHBIN c0co0)
6 3.Pemenye 3a1a4 MOBEIIEHHON CIIOKHOCTH.




7 4.PeuieHue 3aaa4 NOBBIIIEHHOMN CII0)KHOCTH.
8 5.Pemenue 3a1a4 Ha 4€IMMOCTD
9 6.Pemienue 3a/1a4 Ha IEIMMOCTD
10 7.ApudMeTHIECKUN METO/ pEIICHUs CIOJKETHBIX 3a71a4
11 8.I'eomeTpruyeCKuE MECTA TOUEK
Tema 3.
TpeyroabHuku. [Ipu3Haku paBeHCTBA TPEYroJIbHUKOB
12 1.TpeyronbHuku. PaBHbIE TPEYTOJBHUKH B TEOMETPUYECKUX KOH(MUTYpAITHIX.
13 2.1Ipu3HaKu paBEHCTBA TPEYTOJIbHUKOB.
14 3.IIpu3Haku paBeHCTBa NPSAMOYTOJIBHBIX TPEYTOJIBHUKOB.
[leprieHAMKYIISIp U HAKIOHHAS
15 4.1Ipu3HaKku paBEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
[leprieHAUKYIISAP U HAKJIOHHAS
Tema 4.
TpeyroibHUKH, M TeOMeTPHYECKH e HEPABEHCTBA
16 1.CooTHOIIEHHS] MEXAY CTOPOHAMU U YIJIAMU TPEYTOJIbHHKA.
17 2.HepaBeHcTBO TpeyrojapHuka. HepaBeHCTBO O AJIMHE JIOMAHOM.
18 3.HepaBeHCTBO Mk /1y MEPIEHANKYISIPOM U HAKJIOHHOM.
19 4.PaccrosiHue OT TOYKHU J0 OpsIMO
20 5.0ceBasi cuMMETpHs
Tema 5.
MHuoroyrojbaukn. OKpy:KHOCTb.
21 1.CyMMa BHYTpEHHHUX yTJIOB MHOTOYTOJILHUKA U
CyMMa BHEUIHHX YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHUKA.
22 2.KacarenpHas ¥ ceKylas K OKpPYKHOCTH.
23 3.0OKpy>KHOCTb, BIMCAHHAS B YTOJL
24 4.MeToz reOMETPUIECKAX MECT TOUEK IPU PEIICHUH TeOMETPUYECKIX
3ajau.
Tema 6.
BnucanHble U oM caHHBIE YeThIPEXYTOIbHUKH
25 1.BriucaHHble ¥ IEHTPaJIbHbIE YTJIBL.
26 2.Y1nbl MeXIY XOPAAMHU U CEKYIIHMHU.
27 3.BricaHHbIe U ONTMCAHHBIC YETHIPEXYTOIBHUKH.
28 4.B3anMHO€E pacroyioKeHHe IByX OKPYKHOCTEH




