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HHOACHUTEJBHAA 3AIINCKA

Pabouast mporpamma yaebHoro Kypca «I'eomerpus» 6a30BOro ypoBHs JIJIsi 00YUaIOIMIUXCsl HA YPOBEHb
cpenHero obmero oOpazoBanus it odydaromuxcs 10-11-x kmaccoB MBOY COIII Nel m. Bocrounsrii
pa3paboTaHa B COOTBETCTBUHU C TPEOOBAHUSIMU:

- @enepanbHOro 3aKoHa o1 29.12.2012 Ne 273-P3 «O6 obpa3oBanuu B Poccuiickoit denepannny;

- npukaza MunucrepcrBa npocseuieHust PO ot 12 aBrycra 2022 r. Ne 732 "O BHeCeHUU U3MEHEHUH B
denepanbHBIi  TOCYIapCTBEHHBIH  O0Opa3oBaTEeNbHBIA  CTAaHAAPT cpenHero oodmiero oOpa3oBaHus,
YTBEPKJICHHBIN MTpHUKa3oM MuHUCTEpCcTBa 00pa3oBanus u Hayku Poccuiickoit deneparuum ot 17 mas 2012 r.
No 413",

— npuka3za Munnpocsemenus ot 18.05.2023 Ne 371 «O6 yTBepkaeHuu dhenepaabHOMu
00pa30BaTeNbHOM MPOrpaMMbI CpEAHEr0 001Iero 00pa3oBaHUY;

— mnpuka3za Munnpocsenierust ot 22.03.2021 Ne 115 «O6 yrBepkaenuu Ilopsiika opranuzanuu u
OCYIIECTBICHUS 00Pa30BaTEIBHON JEATSILHOCTH IO OCHOBHBIM 00IIC00pa30BaTeIbHBIM
IporpaMMam — 00pa3zoBaTeIbHBIM IPOrpaMMaM HavalIbHOT'O OOILIEro, OCHOBHOTI'O OOIIETo U
cpenHero odmiero oopa3oBaHUs»;

— KOHIIeNIIWHU MpenojaBaHus y4eOHOoro npeamera «MareMaTukay,

— CII2.4.3648-20 «CaHuUTapHO-3MHIEMUOJIOTUYECKUE TPEOOBAHUS K OPraHU3alMsIM BOCIIUTAHUS U
o0ydYeHUsI, OTIbIXa U 03JJOPOBIICHUS ACTCH U MOJIOJICKHY, YTBEPIKICHHBIX IOCTAHOBJICHUEM
[JIAaBHOTO caHuUTapHOro Bpada ot 28.09.2020 Ne 28;

— CanlluH 1.2.3685-21 «I'urnennueckne HOpMaTUBBI M TPeOOBaHUS K 00ECTICYCHUIO OE30MIaCHOCTH U
(vn) 6e3BpeIHOCTH IS YeTIOBeKa (PaKTOPOB CPEIbl OOMTAHUSY», YTBEPIKIACHHBIX IIOCTAHOBICHUEM
TJIaBHOrO caHuTapHoro Bpada ot 28.01.2021 Ne 2;

— y4eOHOTO IUTaHa OCHOBHOTO 001Iero odpa3zoBanus, yrBepxkaeHHoro npukazom MBOY COILL Nel .
Bocrounsrii ot 31.08.2023 Ne 143;

— ¢denepanbHO pabouelt mporpamMmsl o yueOHOMY IpeamMeTy «MareMaTukay.

®enepalibHOTO TOCYIapCTBEHHOIO0 00pa30BaTEIbHOIO CTaHAapTa CpeIHEro ooiero oopazoBaHus, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAHUU, MPEABIBISIEMBIX K MaTeMaTUYeCKOMY OOpa3oBaHUIO, U
TpaguIuii poccuiickoro oOpa3zoBaHus. Peanmuzanms mporpamMMbl 00€CTIEUMBAET OBJAJACHUE KITHOYEBBIMU
KOMITETEHITMSIMH, COCTABIISIFOIIIMMU OCHOBY JJIsS CAMOPA3BUTHS M HETIPEPHIBHOTO 00Pa30BaHMsl, 1IETOCTHOCTD
O6HICKYJ'H)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIIBHOI'O Pa3BUTHA JINYHOCTH 06yqaloumxcs{.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca reoMeTpuu Ha YpPOBHE CpelHero ooiero oOpa3oBaHHs 00ycCIOBIIEHA
MPAKTUYECKOM 3HAYMMOCTBIO METAlpEAMETHBIX U TMPEAMETHBIX pEe3yJlbTaTOB OOyUeHHUs T'€OMETpPUM B
HaIpaBJIEHUU JIMYHOCTHOIO pa3BUTHs oOydaromuxcs, GopMUpoBaHUs (YHKIIMOHAIBHOW MaTeMaTHYecKOu
IPAaMOTHOCTH, HW3YYEHHUS JpYrMX Y4eOHbIX JUCHMIUIMH. Pa3BuTHe y 0O0ydarommxcss MpaBUIIbHBIX
MIPEJICTAaBICHUHM O CYITHOCTH M MPOUCXOXKACHUN T€OMETPUUYECKUX a0CTpaKIUii, COOTHOIIEHUU PEAIbHOTO U
UJCAIBHOTO, XapaKTepe OTPaXCHHsI MATeMaTUYeCKOM HAyKOW SIBJIEHMH M IIPOLIECCOB pEaJbHOIO MHpa,
MECTe F€OMETPUHM B CUCTEME HAayK M POJM MATEMAaTUYECKOTO0 MOJEIUPOBAaHUS B HAYYHOM MO3HAHMU U B
NPAaKTUKE CIMOCOOCTBYEeT (HOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHHS YUaIMXCs, a TaKXKe KauecTB
MBIIIEHHS], HEOOXOIMMBIX JJIsl aaNTallid B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBsieTcss OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CpeaHEro oOIiero o0pa3oBaHMsl, TaK
Kak 00ecreynBaeT BOZMOXHOCTh U3yUEHUS KaK JUCLIUIUINH €CTECTBEHHO-HAyYHOW HANpaBJIEHHOCTH, TaK U
T'YMAaHUTAPHOM.

Jlornueckoe MpIUIeHHE, GOPMHUPYEMOE TIPH H3YyYEHUH OOYYaAIOMUMHCS TOHSATUHHBIX OCHOB
TFE€OMETPUH U TIOCTPOEHUU LIETIOUKHU JIOTUYECKUX YTBEPKACHHUM B XOJE PEIICHUS I'€OMETPUUECKUX 3a/ad,
YMEHHE BBIIBUTATb WU OMNPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS IpPHU pPEIICHUU 3a]ad
€CTECTBEHHO-HAyYHOI0 IIUKJIa, B YACTHOCTH U3 Kypca (pU3HKH.

YMeHue OpHUEeHTUPOBAThCA B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO pOJb BO BCEX 001aCTAX
JesITeIbHOCTH YenoBeka. OprueHTalus 4eJI0BeKa BO BpEMEHU U IPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €T0



COILIMAJIBHOTO OBITHS, (hOpMa OTPAKEHHSI OKPYKAIOIIEr0 MUPA, YCIOBHUE YCIIEUTHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBaHus AeHCTBUTEIbHOCTH. OnepupoBaHre MPOCTPAHCTBEHHBIMU 00pa3aMi OOBEAMHSET pa3HbIC
BUBI YU4€OHOH W TPYHOBOWM NEATENBHOCTH, SIBISIETCS OJHUM U3 TPO(PECCHOHATBHO BaXKHBIX KauyecTB,
MO3TOMY AakTyanbHa 3amada (OPMUPOBaHUS Yy OOYYAIOUMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpPA3HOTO MBIIUICHUS — CYHIECTBEHHOI'O KOMIIOHEHTa B MOJATOTOBKE K MPAKTUYECKON
AEATEILHOCTH TI0 MHOTHM HAallpaBJICHUSM.

Lenp ocBoeHus mporpammbl ydeOHOro kypca «l'eomerpus» Ha 0a30BOM YpOBHE OOyUYCHHS —
001meoOpa3oBaTeIbHOE U OOLIEKYIBTYPHOE PAa3BHTHE OOYYArOUIMXCS 4Yepe3 oOecredeHue BO3MOKHOCTHU
NpUOOPETEHUSI U UCIOJIB30BAHUS CUCTEMATUYECKUX T'€OMETPHUECKUX 3HAHUU M JIEHCTBHH, crielM(PUIHBIX
r€OMETPUH, BO3MOXXHOCTH YCIEUIHOTO MPOJOIDKEHUSI 00pa30BaHUs 10 CIIEHUAIBHOCTSAM, HE CBA3aHHBIM C
MPUKIIAQJHBIM UCTIOJIH30BAaHUEM ['€OMETPHH.

[Tporpamma mo reomeTpun Ha 6a30BOM YpOBHE IpeiHA3HAYCHA [yl OOYYaAIOIIUXCs CPEIHEN LIKOJIbI,
HE WCTBITHIBABIIMX 3HAYUTENBHBIX 3aTPyIHEHHH Ha YpOBHE OCHOBHOTO o0Imiero oopasoBanus. Takum
o0pa3oM, oOyuaromuecs Ha 6a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MAaTEMaTHIECKUE YMEHHSI, CBSI3aHHBIC
co crneun(UKoil reoMeTpun M HEOOXOIMMBIE U KH3HH B COBpEMEHHOM obOmiectBe. Kpome 3T0ro, oHM
HMEIOT BO3MOXKHOCTh M3YYUTh T€OMETPUIO OoJiee rIyOOKOo, eCiii B JabHEHIIIeM BO3SHUKHET HE00X0IMMOCTh
B T€OMETPHUYECKUX 3HAHUSIX B POPECCHOHATBHOM NEATETLHOCTH.

JlocT)KeHHE 1LIeNM OCBOCHHUS MPOTPaMMbl OOECIIEUMBACTCS PELICHHEM COOTBETCTBYIOIIMX 3ajad.
[IpuoputeTHbiMu 3anadamMu ocBoeHusi Kypca «l'eomerpum» Ha 0azoBoM ypoBHe B 10—11 kiaccax
SIBIISIFOTCS:

e (opMHUpOBaHHE TIPEJACTABICHUS O T'€OMETPUH KaK YaCTH MHUPOBOM KyJIbTYpbl M OCO3HaHHE €€

B3aMMOCBSI3U C OKPYKAIOIIMM MHPOM;

e (QOpMUpOBAHUE TIPEICTABICHUS O MHOTOTPAHHHMKAaX M TelaxX BpAIlCHUS KaK O BaKHEUIINX
MaTeMaTU4eCKUX MOJIEIISX, MO3BOJISIONINX OMUCHIBATh U M3ydYaTh pasHbIC SBICHHUS OKPYKAIOIIETO
MUDA;

e (QopMupoBaHHWE YMEHHS pAacHO3HaBaTb Ha 4YepTeXaxX, MOJACIAX H B pPEAIbHOM MHpE
MHOTOTPaHHHKH U TeJa BpaIlCHHS;

e OBJIQJICHWE METOJAaMHU PEHICHUs 3aJad Ha TOCTPOCHHUS Ha HM300PaKEHHUSAX MPOCTPAHCTBEHHBIX
uryp;

e (opMHUpOBaHME YMEHHs OIEpUPOBaTb OCHOBHBIMU MOHSATUAMU O MHOTOIpaHHMKAax W Tellax
BPAIEHHUS U X OCHOBHBIMH CBOWCTBAMH;

® OBJIQJICHUE AITOPUTMAaMH PELIEHHUS OCHOBHBIX THIIOB 3a/1a4; (OPMHPOBAHUE YMEHUS MPOBOJIUTH
HECJIO’KHBIE JI0Ka3aTelbHbIE PAaCCY)KIEHHs B XO/€ PEIICHUs] CTePEOMETPUUECKUX 3ajlay U 3ajiay ¢
MPAKTUYECKUM COJICPKAHUEM;

® Da3BUTHE HHTEIUIEKTYaJbHBIX M TBOPYECKHUX CIOCOOHOCTEH oOydaromuxcs, MO3HABAaTEIbHOM
aKTUBHOCTH, UCCIIEI0BATEIbCKIUX YMEHUH, KpUTUYHOCTH MBILIUICHUS;

e (opmupoBaHHe QYHKIIMOHATBHON IPAMOTHOCTH, PEIEBAHTHONH F€OMETPUH: YMEHHUE PACIIO3HABATH
MIPOSIBJIICHUSI TEOMETPUIECKUX TOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peabHBIX >KU3HEHHBIX
CUTyallUX M TPU HM3YyYCHUM JPYTUX Y4eOHBIX IpEeIMETOB, MPOSBICHHUS 3aBHUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh WX HA S3BIKE TC€OMETPUH M CO3[aBaTh T'E€OMETPUYECKHE
MOJIENIM, TIPUMEHSTh OCBOCHHBI TIE€OMETpUYECKMH ammapar [uis peleHHs IPaKTHKO-
OPHEHTHUPOBAHHBIX 33J1a4, HHTEPIIPETUPOBATH U OLIEHUBAThH MOJTyYCHHBIE PE3YIIbTATHI.

OTnu4uTENbHOM 0COOEHHOCTBIO MPOrpaMMBbI SBISIETCS BKJIIOUYEHHE B KypC CTEpEOMETPUHU B Hauaie
€ro W3YYeHHUs 3a/]ad, pellacMbIX Ha YPOBHE WHTYUTHBHOTO TIIO3HAHHS, W ONpPEIENEHHBIM 00pa3oM
OpraHu3oBaHHas paboTa HaJ HUMH, YTO CIHOCOOCTBYIOT DPa3BUTHIO JIOTMYECKOTO M IMPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIAPYET MPOTEKaHNEe WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K MAbHEHIIEMY U3yUSHHIO
npeaMera.

[Ipennourenue OTHAETCs HATIISATHO-KOHCTPYKTHBHOMY METOMY OOydYEHHs, TO €CTh TEOPETUYECKHE
3HaHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-TNPAKTHUECKOW JesTeNbHOCTU. PaszButue
MPOCTPAHCTBEHHBIX TIPEICTABICHUN y YYalIMXCs B Kypce CTEPEOMETPHH IMPOBOAUTCS 3a CYET PEIICHHS
3aJ]a4y Ha CO3/JaHMe IPOCTPAHCTBEHHBIX 00PA30B M 3a/1a4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMH 00pa3zaMH.
Co3nmanmne oOpa3a TMPOBOIUTCA C OMNOPOH Ha HAITISAAHOCTh, a ONEPHPOBaHHE O0pPa3oM — B YCIOBHUSIX
OTBJICUEHHSI OT HATJISTHOCTH, MBICIIEHHOT'O M3MEHEHUS €T0 UCXOIHOTO COJIePKAHUS.



OcHoBHbIE conepkarenbHble JuHUM Kypca «['eomerpun» B 10-11 kmaccax: «MHOrorpaHHUKHY,
«[IpsiMble 1 MIIOCKOCTH B IpOCTpaHCTBe», «Tena BpamieHus», «BeKTopbl 1 KOOPAMHATH! B IPOCTPAHCTBEY.
@opMHUpPOBAaHUE JIOTUYECKUX YMEHUH pacHpelensieTcs HE TOJIBKO IO COAEPKATENbHBIM JUHHUAM, HO U I10
rogaM oOy4eHMsI Ha YPOBHE CpeJIHEro o01ero oopa3oBaHus.

Copnepxxanue 00pa3oBaHUS, COOTBETCTBYIOILEE IPEIMETHBIM pe3ylbTaTaM OCBOEHHs pabodeit
IIPOrpaMMbl, PaclpeesIEHHBIM 110 T0/laM 00y4eHUs, CTPYKTYPUPOBAHO TaKMM 00pa30M, YTOOB! OBJa/ICHHE
F€OMETPUUYECKUMHU TOHATHUSAMH M HABBIKAMHU OCYILIECTBISIOCH IIOCJIENOBATEIbHO M IIOCTYNATEIbHO, C
COOJIFOJICHMEM IPUHLMIA MPEEeMCTBEHHOCTH, YTOObl HOBBIE 3HAaHUS BKJIIOYAJIMCh B OOIIYIO CHCTEMY
TE€OMETPUUECKUX TPEACTABICHUN O0Oydarommxcsi, pacmmpsisi W yrayomsas e€, oOpasys MpodYHbIe
MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenne reomerpuun otBoautcs 2 yaca B Heaeno B 10 kiacce u 1 yac B Henenmo B 11 knacce,
BCETO 3a J1Ba roja ooy4yenus - 102 yueOHbIX daca.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ VIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE NOHATUS CcTepeoMeTpuu. Touka, MpsMas, IUIOCKOCTh, HpocTpaHcTBO. [loHsTHEe 00
AKCHOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUH U CIEACTBUSA U3 HUX.

B3aumHOe pacnosio)keHHe MpsAMBIX B INPOCTPAHCTBE: IEPECEKAIOUIUECS, NapajuleibHbIE WU
cKpeuuBaromuecs npsMble. [lapamuienbHOCTE NPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: NapalIeiIbHBIC
IIpsIMBIE B NPOCTPAHCTBE; NApaUIEIbHOCTh TPEX MPAMBIX; NAapAJUIEIBHOCTD MPSAMOM M INIOCKOCTH. YTIIBI C
COHAIPABIICHHBIMUA CTOPOHAMU; yroJI MEXIy INpsSMBIMHA B IIPOCTpaHCTBE. llapaynenbHOCTH INIOCKOCTEN:
IapajuleJIbHbIE IUIOCKOCTH; CBOWCTBA MapajUIeJbHBIX IIOocKocTed. llpocrelmme mnpocTpaHCTBEHHBIE
(buUrypsI Ha MIIOCKOCTH: TETPAdIp, KyO, MapauiesenuIe]]; IOCTPOCHUE CEYCHUH.

IlepnieHIUKYIAPHOCTD MPSAMOM U IUIOCKOCTHU: NMEPHEHIUKYIISAPHBIE IIPSIMBIE B IPOCTPAHCTBE, NPAMbIE
MapaJuIeIbHbIE U MEPIEHANKYISPHBIE K IJIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTH NMPSMON U IIJIOCKOCTH,
TeopemMa O IpsSMOM MNEPHNEHIUKYISAPHON IIJIOCKOCTH. YTJbl B INPOCTPAHCTBE: YroJ MEXAY IPSAMOU U
IJIOCKOCTBIO; JBYTPAHHBIM YroJj, JIMHEWHBIA YroJl JABYTPaHHOrO yria. IlepneHaukyissp M HaKJIOHHBIE:
paccTossHHE OT TOYKM JO IUIOCKOCTH, PAacCTOSHHE OT MpSMOW 10 IUIOCKOCTH, HpPOEKIHs (Urypsl Ha
IJIOCKOCTB. 1IepneHauKyIIpHOCTD IIIIOCKOCTEMN: MIPU3HAK NEPIEHANKYIIAPHOCTH ABYX IUTOocKocTel. Teopema
0 TpE€X MEPIECHIUKYIApaXx.

MHOrorpaHHUKHU

IloHsATHE MHOIOTpaHHMKA, OCHOBHBIE DJIEMEHTHl MHOIOTPAaHHUKA, BBINMYKIBIE W HEBBIIYKIIbIE
MHOT'OTPaHHUKH; pa3BEPTKa MHOTOrpaHHMKa. [Ipu3ma: N-yronpHas mpusma; rpaHd U OCHOBAHMS IPU3MBI,
npsMas W HakJIOHHAas NpuU3Mbl; OOKOBask M TIOJIHAS TOBEPXHOCTh mpu3Mel. [lapannenenumnern,
MIPSIMOYTOJIBHBINA NapaJlIeNenunes u ero cBocrsa. [InpamMuia: N-yrojapHas nupaMua, rpaHd U OCHOBaHUE
NUpaMUibl; OOKOBAst U TMOJIHAS TIOBEPXHOCTh MUPAMHUJIBL; NMPaBHIIbHAS M yCeu€HHasl MUpaMua. DJIEMEHTHI
MpU3MBbI U UpaMuabl. 1IpaBriibHbIE MHOTOTPAHHUKHN: MTOHATHE NPABUIBHOTO MHOTOTPAHHUKA; MPAaBUIIbHAS
npu3Ma M MpaBUIbHAsS NUpPaMUIA; MpPaBWIbHAS TPEYrojibHas NMUpaMua U TMPaBHIBHBIA TETpadap; KyoO.
[IpeacraBnenue O NMpPaBWIBHBIX MHOTOIPAaHHHKAX: OKTa’Jp, AOJAEKAdAp M uKocadap. CedeHHs NpU3MBI U
MIAPaAMU/JIBI.

CummeTpHst B NPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH. DJIEMEHTHI
CUMMETPHUU B NUpaMUax, apauielIenuIe ax, IpaBUuiIbHbIX MHOTOTPaHHUKAX.

Bbruncnenue 351eMEHTOB MHOTOTpaHHUKOB: pEOpa, auaroHanu, yrisl. [lnomans OokoBoi
MOBEPXHOCTU U TIOJIHOW TOBEPXHOCTH MNPSAMOW MpPHU3MBI, IUIONIIAJb OCHOBaHUM, Teopema O OOKOBOM
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomane 60KOoBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHON MUPAMUIBL,
TeopeMa o Tiomaau yceu€unoi nupamusl. [Torsatae 06 06bpéMe. OOBEM TUPaMUIBI, TPU3MBIL.



[TonoOuble Tenma B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUIOIAASMU TOBEPXHOCTEH, 0O0bEMamu
MMOIOOHBIX TEI.

11 KJIACC

Tena Bpamenus

[Hunuuapudeckasi MOBEPXHOCTb, 00pa3yrole HINHAPHYECKON MMOBEPXHOCTH, OCh IIHIUHIPHYECKON
noBepxHocTU. LlymHap: ocHoBaHus U OOKOBasi MOBEPXHOCTh, 0Opasyrolas U OCh; IUIOUIab OOKOBOH H
IIOJIHOY ITOBEPXHOCTH.

Konunyeckasi moBepxHOCTb, 00pa3yrolne KOHMYECKON MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOU
nmoBepxHOocTH. KOHYC: OCHOBaHHME W BepIIMHA, OOpa3yromas W OCh; IUIOMAJb OOKOBOW W TOJHOM
MOBEPXHOCTU. Y CeUEHHBIN KOHYC: 00pa3yrolie U BbICOTA; OCHOBAaHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, IMaMeTp; IUIOMAAb MTOBEPXHOCTH cdephl. B3anMmHOe pacnoioxeHue
cdepbl U III0CKOCTH; KacaTeNlbHas MJIO0CKOCTh K cdepe; miomaib cepsl.

N300paxkeHne Ten BpalleHus Ha MII0CKOCTH. Pa3BépTka mUIMHApPA ¥ KOHYCA.

Kom6unanuu Ten BpaiieHuss 1 MHOTOIpaHHUKOB. MHOTOrpaHHHUK, OMUCAaHHBINA OKOJIO cdepbl; chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK, UM TEJIO BpalllEHUS.

[Tonstue 06 oO6béme. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00BEME MPSAMOYTOJIHLHOTO
napajiesienunea u cieAacTeus u3 He€. O0bEM nunuHapa, KoHyca. O0BEM mapa u riomaab chepsl.

[Tono6ubie Tena B mpocTtpaHcTBe. COOTHOIICHHS MEXIy IUIOMIAISIMU TOBEPXHOCTEH, 00BEMamu
MOAOOHBIX TEJ.

Ceuennst muwiIMHIpa (MapajUielbHO W MEPHeHIUKYISIPHO OCH), CEUYEeHUS KOHyca (TmapasieiabHoe
OCHOBAHUIO U MPOXOIILEe Yepe3 BEPILNHY), CEUEHHUS LI1apa.

BekTopbl M KOOPANHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu U B npoctpaHcTBe. ClI0KEHHE U BBIYMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA
Ha uucno. PasznoxeHwe BeKTOopa MO TpPEM HEKOMIUIAaHApHbIM BekTopaM. [IpaBuio mnapamnenenunena.
Pemenne 3amad, CBA3aHHBIX C NMPUMEHEHMEM IIpaBUI JEHUCTBHH C BeKkTopamu. [IpsMoyronpHas cucrema
KoopauHat B npoctpaHcTBe. Koopaunarsl Bektopa. Ilpocreiimue 3agaun B KOOpJAMHATaX. YTOJI MEXKIY
BekTopamu. CKaJlIpHOE IPOU3BEIECHUE BEKTOPOB. BhlumMclieHHE YIVIOB MEXIy MPSAMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4.

IINTAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE  pe3yNbTaThl  OCBOGHMS  IporpamMmbl  yuyeOHoro mpeamera  «MaremaTHKa
XapaKTepU3yIOTCS:

I'paxxnanckoe BocnuTanue:

c(OPMHUPOBAHHOCTBIO TPAKIAHCKOM MO3ULMU O0YYaromerocsi Kak aKTUBHOTO W OTBETCTBEHHOTO
YjieHa POCCHICKOro oO0IIecTBa, MPEICTaBICHHEM O MaTeMAaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS
Pa3IMYHBbIX CTPYKTYp, SBJICHUH, MPOLEIYp TpakJaHCKOTO o0IiecTBa (BHIOOPHI, OMPOCHI U Mp.), YMEHHEM
B3aMMO/IEHICTBOBATh C COLIUAIIBHBIMUA HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSIMU U Ha3HAYECHUEM.

IIaTpuoTnyeckoe BocIUTAHHE:

C(OPMHPOBAHHOCTBIO POCCUHCKOM TpakJaHCKOH MIACHTUYHOCTH, YBAXEHHS K TMPOLUUIOMY U
HACTOAIIEMY POCCHICKOM MaTeMaTHKH, II€EHHOCTHBIM OTHOIIEHHWEM K JOCTH)KEHUSM POCCHMCKUX
MaTEMaTUKOB U POCCUICKOM MaTeMaTHYeCKOM IIKOJbI, K HMCIOJb30BAHUIO 3TUX JOCTMIKEHMH B JIPYrHX
HayKax, TEXHOJIOTHSIX, cepax 3KOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSA:

OCO3HAaHHMEM JIyXOBHBIX LIEHHOCTEH POCCHMCKOro Haponaa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAaHMsI, 3TUYECKOTO IOBEIEHHUS, CBSI3aHHOTO C IMPAKTHUUECKUM INPUMEHEHHEM JOCTH)KEHUN HAyKu U
NeSITeNIbHOCThIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B IOCTPOEHHE YCTOMUHUBOTO OYAYIIETO.

JcTeTHYeCcKoe BOCIIUTaHue:



ACTETUYECKUM OTHOILIEHWEM K MHUPY, BKIIOYas JCTETUKY MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj7a4, PEIICHUH, PACCYKIACHHUI; BOCIPUUMYNBOCTHIO K MATEMATHYECKUM aCTIEKTaM Pa3IMYHBIX
BHUJIOB I/ICKyCCTBa.

du3nyeckoe BOCIUTAHUE:

C(bOpMI/IpOBaHHOCTLIO YMCHI/ISI HpI/IMeHHTB MAaTEeMAaTUYCCKHUEC 3HAHHUA B I/IHTepeCElX SHOpOBOFO 158
O0e3omacHOrO 00pa3a JKHU3HH, OTBETCTBEHHOI'O OTHOIICGHHUS K CBOEMY 3JI0POBBIO (30pOBOE IHUTAHHE,
cOaTaHCUPOBAHHBIN PEXHUM 3aHATUH M OTABIXA, PEryisApHas (QHU3MUEcKas aKTUBHOCTH); (PU3HUECKOTO
COBEPIIICHCTBOBAHUS, TIPH 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBLHOMN JCSITEIILHOCTHIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYIOJIOOMSI; HMHTEPECOM K pasIu4yHbIM chepam
npoeCCUOHATLHON NESATETHbHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKOW M €€ MPUJIOKESHUSIMH, YMEHHUEM COBEPILIAThH
OCO3HAHHBIM BBIOOp Oyaymeld mpodeccuu | peann30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC IUIAHBL
TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHUI0 U CaMOOOPa30BaHHUIO HA MPOTSKCHHUH
BCEH JKM3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B PEHICHUM NPAKTHYCCKUX 3a/lad MaTeMaTHYeCKOU
HaIpaBJIECHHOCTH.

IKoJI0ruYecKoe BOCIIUTAHME:

C(bOpMI/IpOBaHHOCTI)IO 3KOJIOFH‘~I€CKOI>1 KYJII)TypBI, IIOHNMAaHUEM BJIIUSHUS COLIUAJIBHO-O3KOHOMHUYCCKUX
MPOIIECCOB HA COCTOSIHUE TMPUPOJHON W COIMAIBHOM CpEIbl, OCO3HAHUEM TIJIO0AIBHOTO XapaKTepa
3KOJOTHUYCCKUX HpO6JIeM; OpI/ICHTaIII/Ieﬁ Ha HpI/IMeHCHI/IC MAaTEMATHYCCKUX 3HaHI/II71 JUUIA peHICHI/ISI 3a1a4 B
o0nacTu OKpY)KaroIllel Cpeapl, TIAHWPOBAHUS TMOCTYIKOB M OIICHKHM HMX BO3MOXKHBIX MOCIEACTBHM IS
OKpY>Kalolleu Cpeibl.

ILleHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
U OOLIECTBEHHOW MPAaKTUKH, T[OHUMAHHEM MaTeMAaTU4YeCKOM HaykuM Kak cdepbl dYeloBe4eCcKOon
JACATCIIBHOCTH, JTallOB eé paBBI/ITI/Iﬂ U 3HAYUMOCTU I pa3BI/ITI/I$I IOUBUWJIN3allUHU; OBJIAACHHUEM SA3BIKOM
MaTEeMaTHKU U MaTEeMaTHYeCKOM KyJIbTypoil Kak CpeICTBOM IMO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBIIATH
HpOGKTHyIO nu I/ICCJIGIIOBEITGJH)CKYIO NECSTCIIBHOCTD I/IHI[I/IBI/II[yaJII)HO U B I‘pyHHG.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHbIe  pe3yiabTaThl OCBOSHHSI TPOTpaMMBI  ydeOHOro mpenmera «MareMaTHKa
XapaKTepU3yIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HABAMENbHBIMU OCUCMBUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OeliCIBUAMU, YHUBEPCATIbHBIMU Pe2YTIAMUBHLIMU OeUCMEUIMU.
1) Vuusepcanvnvie nosmasamenvmvie Oeticmeus, obecneuusarom —Gopmuposanue 06A308bIX
KOZHUMUBHBIX NPOYECco8 00yYarowuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYIHCAIOWe20 Mupd, npumMeHeHue
JI02UHECKUX, UCCTe008aAMeNbCKUX onepayuil, ymeHuil pabomams ¢ uHgopmayuet).
Ba3oBble 1oruveckue geiicTBUA:
® BBIIBISITH U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEMAaTUYECKUX OOBEKTOB, MOHATHUM,
OTHOWICHUHA MEXAYy MOHATHAMM; (OPMYIMPOBATH OIpECNeHUs] MOHIATUN; YCTaHaBIMBATb
CYIIECTBEHHBIN NMPHU3HAK KIACCU(PUKAIMH, OCHOBAHUS JJIsi 00OOIIEHUS W CPAaBHEHHS, KPHUTEPHU
MIPOBOJIUMOIO aHAJIN3a;
® BOCIPHUHHMATH, (OPMYIMPOBAaTH M TPeoOpa3oBbIBATH CYXKICHHUSA: YTBEpAHUTEIBbHBIE H
OTpHIIATENIbHBIC, CTUHIYHBIC, YACTHBIC U OOIINE; YCIOBHBIE;

® BBIIBIISATH MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTHBOpEUHs B (akTax, JaHHBIX,
HAOMIOACHUSAX M YTBEPKICHUAX; Mpe/ularatb KpUTEpUH Ui BBIABICHHUS 3aKOHOMEpPHOCTEH u
IIPOTUBOPEUUIL;

e JenaTh BBIBOJBl C MCIOJb30BAaHMEM 3aKOHOB JIOTUKH, JAEAYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEeHUH 110 aHAJIOTUH;

® TIPOBOJIUTH CAMOCTOSITETIHHO J[0KAa3aTelIbCTBA MATEMaTHYECKHUX YTBEPXKACHUH (TpsSMBIE W OT
MPOTHUBHOI0), BBICTpaMBaTh apPryMEHTAllMI0, NPUBOAUTH TPUMEPbl U  KOHTPIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHHS U BHIBOJIBI,

e BBIOMpaTh CMOCOO pemieHuss y4eOHOW 3ajauu (CpaBHHMBATh HECKOJIBKO BapUaHTOB pEILICHMS,

BbIOMpATh HanboJIee MOIXOASIINHI ¢ Y4ETOM CaMOCTOSTENbHO BBIICICHHBIX KPUTEPHEB).



Ba3oBble ncciiegoBaTeILCKHe JeliCTBUA:

MCIOJIb30BaTh BOMPOCHI KaK HCCIIEA0BATCIILCKUNA HMHCTPYMEHT TO3HaHUA; (HOPMYIHpPOBATH
BOMPOCHI, (DUKCHPYIOIHE MPOTHBOPEUHE, MPOOJIEMy, YyCTAaHABIMBAaTh HCKOMOE M JaHHOE,
(bopMHpPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;

[IPOBOJIUTH CAMOCTOSITEIBHO CIUITAHUPOBAHHBIM JKCIIEPUMEHT, HWCCIICAOBAHUE 110 YCTAHOBJICHHUIO
0COOEHHOCTEH MaTEMaTHYECKOr0 0OBEKTa, SIBJICHHUS, IPOLIECCa, BBISIBIICHUIO 3aBUCHMOCTEH MEKITY
00BEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMH;

CaMOCTOSTENILHO (DOPMYJIHpPOBaTh OOOOIIEHHS W BBIBOABI [0 pE3yJIbTaTaM IPOBEAEHHOTO
HAOJIIOEHUS, MCCIIEIOBaHuUs, OIIEHUBATh JOCTOBEPHOCTh IMOJYYCHHBIX PE3YJIbTAaTOB, BHIBOJOB H
000011IeHMIT;

[IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCa, a TAaKKE BBIABHraTh IPEANOIONKEHUS O €ro
pa3BI/ITI/II/I B HOBBIX YCJIOBI/ISIX.

Pa6ora ¢ nundopmanmeii:

BBISIBIIAATh  AeUUnTh MHPOpPMALMU, JAHHBIX, HEOOXOAMMBIX IJii OTBETA HAa BONPOC M JUIS
pelIeHns 3a/1a4y;

BbIOMpPATh MH(DOPMALIUIO U3 UCTOYHUKOB PAa3JIMYHbIX TUIIOB, aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh
U MHTEPIIPETUPOBATh MH(OOPMAIMIO pa3IMYHBIX BUJOB U ()OPM IpE/ICTABICHHUS;

CTPYKTYpUpOBaTh WHGPOPMALNIO, TPEACTABIATh €€ B pa3iMyHBIX (OpMax, WILITIOCTPHPOBATH
rpaduyecky;

OLIEHUBATh HaAEKHOCTh HH(OPMALMU IO CAMOCTOSTENBEHO CHOPMYITMPOBAHHBIM KPUTEPHSIM.

2) Vnueepcanvhvle KOMMYHUKamMu@Hble Oelicmeus, 06ecnedusaronm cQhopmuposaHHOCMb COYUAIbHBIX
HABLIKO8 00YUAOWUXCAL.
O01menue:

BOCIIpUHUMATL U (bOPMyJH/IpOBaTI) CYKACHUA B COOTBCTCTBHUU C YCIOBUSAMU U LCIAMU 06III€HI/I$I;
SAICHO, TOYHO, I'PAaMOTHO BbIPpAXaTh CBOIO TOYKY 3PCHUA B YCTHBIX M IIMCBbMCHHBIX TCKCTAX, JaBaTb
MOSICHEHHUSI 110 X0y PEICHHs 3a/1a4i, KOMMEHTHPOBATh MOJIYUYEHHBIH PE3yJIbTaT;

B XO/JIe 0OCYXKJIEHUs 3a]1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbI, IPOOJIEMBI, peraeMoi
3a/layM, BBICKA3bIBATh MW, HAlleJICHHbIE HA TOWCK PEIICHUS; COMOCTABISITh CBOU CYXIACHUS C
CY)KACHUAMU [APYIrux YYaCTHUKOB Juajliora, 06Hap}I)KI/IBaTB pasiiniuce U CXOACTBO HO3I/IIII/If/'I; B
KOPPEKTHOH (opMe GOopMyTUPOBATH PA3HOTIIACHS, CBOM BO3PAXKCHHS;

MPEJCTaBIATh Pe3yNbTaThl pEUICHUS 3a/Jadyd, OKCIEPHUMEHTa, WCCIEIOBaHUs, IPOEKTa;
CaMOCTOATENIbHO BhIOUpaATh (hOpMaT BBICTYIUICHUS ¢ YU4ETOM 3aja4 MPE3eHTAUA U 0OCOOCHHOCTEH
ayTUTOPHUH.

CoTpyannuecTBo:

MOHUMATh U UCTOJIb30BaTh MPEUMYIIIECTBa KOMaHIHOW M MHAMBHUIYabHON pabOTHI MPH pELICHUH
y4eOHBIX 3a7ad; MNPUHUMATh Ieb COBMECTHOM JeATeIbHOCTH, IUIAHUPOBATh OPTraHU3AIIUIO
COBMECTHON paboOThl, pacHpelensaTh BHAbI paboT, JOroBapuBaThCs, OOCYXKIaTh MpoIecC HU
pe3ynbTaT paboThl; 0000IIaTh MHEHUS HECKOJIBKUX JTOCH;

y4acTBOBATh B TPYMNIOBBIX (hopMax paboThl (00CykAeHUS, 0OMEH MHEHUN, «MO3TOBBIE IITYPMBbI»
Y WHBIE); BBIIOIHATH CBOIO YacTh PabOTHI M KOOPJAMHUPOBATH CBOM JCHCTBUA C APYTHMH WICHAMH
KOMaHbpl; OILIEHWBAaTh KadecTBO CBOETO0 BKJIaJa B OOHIMI MPOAYKT MO KPUTEPUSM,
chopMyTUPOBaHHBIM YIYaCTHUKAMH B3aUMO/ICHCTBHUS.

3) Vuueepcanvhvie pezynamuenwvie Oelicmeus, obecneyusarom —GopmMuposanue  CMbLCIO0BHIX
VCMAHOBOK U HCUSHEHHBIX HABbIKOS TUUHOCTU.
Camoopranu3anus:

COCTaBJIATH IJIaH, AJITOPUTM PELICHUS 3a/1a4M, BHIOUpATh CIIOCO0 pelIeHus ¢ y4ETOM UMEIOIINXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapHAHThI
peleHuii ¢ yaéToM HOBOH MH(POpMaLUH.

CaMOKOHTPOJIb:

BIIAJIETh HAaBBIKAMHU TO3HABATENbHON pedIeKCHU KaK OCO3HAHHS COBEPIIAEMBIX ICHCTBHA H
MBICITUTENBHBIX MPOIIECCOB, UX PE3YyJIbTATOB; BIAAETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS
rpolecca 1 pe3yJibTaTa pelieHHsi MaTeMaTH4eCKON 3a/1auH;



¢ TMPCABUACTb TPYAHOCTH, KOTOPBIC MOTYT BO3HUKHYTH ITPU PCHICHUU 3a1a4i, BHOCUTb KOPPCKTUBLL
B JCATCIIBHOCTH HAa OCHOBE HOBBLIX OGCTOHTGHBCTB, JaHHBbIX, HaﬁHeHHLIX OLHI/IGOK, BBISIBJICHHBIX
TPYAHOCTEN;

¢ ONCHHUBATHL COOTBCTCTBUC PC3yJibTaTa LCIIM U YCJIOBUM, 06’b$ICHSITB MMPUYIKUHBI JOCTHIKCHUA WU
HEIOCTHKEHHS PE3YJIbTAaTOB JAEATEIbHOCTH, HAXOAUTh OMHMOKY, AaBaTh OLEHKY NpUOOpeTEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIbTATHI
10 KJTACC

OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, IIOCKOCTb.

[TpuMeHSATh aKCHOMBI CTEPEOMETPHHU U CIEICTBUS U3 HUX MPH PEIICHUH T€OMETPUYECKHX 3a1ay.

OnepupoBaTh NOHATUAMMU: N1APAJUIETBHOCTD U MEPIEHIUKYISIPHOCTD MPSAMBIX U INIOCKOCTEH.

KnaccuguupoBars B3auMHOE PacHOJI0KEHHUE MPSMBIX U IIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMMU: JBYTPAHHBIM Yroj, TpaHy JIBYTPAHHOrO yriyia, peOpo IBYTpaHHOrO YIJa;
JIMHEMHBIN yroJ IBYTPAHHOIrO yria; rpaaycHas Mepa JIBYTPaHHOIO yrija.

OnepupoBaTh MOHATUAMHU: MHOTOTPAHHUK, BBITYKJIBIM M HEBBITYKJIBI MHOTOIPAaHHUK, 3JIEMEHTBI
MHOTI'OI'paHHMKA, IPAaBUIbHBII MHOTOTPaHHUK.

Pacnio3HaBaTh  OCHOBHBIE BHJbl MHOTOTPAHHUKOB (IHpamMHaad; MpHU3Ma, HPSIMOYTOJIBHBINA
napajuiesnienumnes, Kyo).

KnaccuumupoBarh MHOTOTpaHHHKH, BBIOMpas OCHOBaHMA I KiacCU(UKAUH (BBITYKJIbIE W
HEBBINYKJIbIE MHOTOIPAaHHUKH; IPAaBUIbHbIE MHOTOTPAHHUKH; TpsAMbIE M HAKJIOHHBIE IPU3MBI,
napajuieenunebl).

OnepupoBaTh NOHATUSAMHU: CEKYILAs MJIOCKOCTh, CEUEHNE MHOTOTPAaHHUKOB.

OOBACHATH MPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/1 CIIEI0B.

CTpouTh ceueHus MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBIIOIHATH (BBIHOCHBIE) IJIOCKUE YEPTEXKH U3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemrate 3a7jaun Ha HaXOX/I€HUE T€OMETPUYECKUX BEIMYHH M0 00pasliaM WK aropuTMam, NpUMeHss
M3BECTHBIC aHATMTHYECKUE METOIBI MPH PEUICHUH CTAaHAApPTHBIX MaTEMAaTWYECKHX 3a/1a4 Ha BBIYHCIICHUE
paccTOSHUNH MEXIy JBYMs TOYKAMH, OT TOYKHM JIO MpsIMOH, OT TOYKH /[0 IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMHUCS TTPSIMBIMH.

Pemrate 3a7jaun Ha HaXOX/IEHUE T'€OMETPUYECKUX BEIMYHH M0 00pasliaM WK alropuT™Mam, NpUMeHss
M3BECTHBIE aHATMTHYECKHE METOBI NMPH PEIICHUH CTAaHAAPTHBIX MATeMaTHUECKUX 3a7a4d Ha BBIYHCICHUE
YIJIOB MEXJY CKPEIIUBAIOMIMMUCSH NPSAMBIMU, MEXAY HNPSAMOM M IUIOCKOCTBIO, MEXIY IUIOCKOCTSMH,
IBYTPAaHHBIX YTJIOB.

Bbruucnate 00BbEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTPaHHUKOB (MpH3Ma, MNHpaMuia) ¢
NpUMEHEHHEeM (OPMYI; BBIUUCIATH COOTHOUICHHS MEXIY IUIOMAASIMUA TIOBEPXHOCTEH, 00BEMaMu
M0JI0OHBIX MHOTOTPAHHUKOB.

OmnepupoBath MOHATHSIMHU: CHMMETPHS B MPOCTPAHCTBE; IIEHTP, OCh U TUNIOCKOCTh CUMMETPHH; LIEHTP,
OCh U MJIOCKOCTb CUMMETPHH (DUTYPHI.

W3Bnekath, mpeoOpa3oBbIBATH W HMHTEPIPETUPOBATh HWHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, MpeacTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

[TpumeHsaTh TeOMeTpUYecKrue (GaKThl IUISI PEIICHHS CTEPEOMETPUYECKHX 3a/1ad, TpPEeAIoararonux
HECKOJIbKO 1I1aroB PeIIeHHs, €CIIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

[TpuMeHsTh MpOCTEHIIE MPOTPaMMHBIE CPEACTBA M ANEKTPOHHO-KOMMYHHUKAIIHOHHBIE CUCTEMBI TTPH
PELIEHUH CTEPEOMETPUUECKUX 3a/1ad.

[TpuBOAMTH TIpEMEpHl MaTEMaTHUYECKHUX 3aKOHOMEPHOCTEH B MPHUPOJEC M JKW3HH, PACIO3HABATH
MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[TpuMeHsTH TONydeHHBIE 3HAHHUS Ha TPAKTHKE: aHAIM3HPOBATH PEATbHBIC CUTYAIlMH W TPUMEHSTH
U3yYeHHbIE TOHATUS B TPOILIECCe IOWCKAa pEIIeHUS MaTeMaTH4ecKdu C(HOpMYyTUPOBAHHON MpOOIEMBI,
MOJISIMPOBATh pealbHbIe CHUTYallMd Ha SI3bIKE T'€OMETPHH, HWCCIIEAOBaTh IIOCTPOCHHBIE MOJEIU C



UCIOJIb30BAHUEM T€OMETPUUECKUX MOHATHN M TEOpeM, ammapara anreOpbl; pemarb NpakTHYecKue 3aaaui,
CBSI3aHHBIE C HAX0XKJICHHEM T'€OMETPUUECKUX BEITUYHH.

11 KJIACC

OnepupoBarh TOHATHSIMHU: IMJIMHIPUYECKAs MOBEPXHOCTh, O00Opa3ylolWe  IMJINHIAPHYECKON
MOBEPXHOCTH; IWIMHJP, KOHWYECKAash TOBEPXHOCTh, OOpa3yIolIMe KOHHYECKON IMMOBEPXHOCTH, KOHYC;
cepuieckast TOBEPXHOCTb.

Pacnio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOJTYYCHHUS TEJ BPAIICHUSI.

KnaccugumnupoBars B3auMHOE pacnoiokKeHHe Cephl U TIOCKOCTH.

OmnepupoBaTh MOHATUSMH: IIAPOBOH CEIrMEHT, OCHOBAaHHME CETMEHTa, BBHICOTA CETMEHTA; IapOBOU
CIIOH, OCHOBAHHKE IIAPOBOTO CJIOS, BHICOTA LIAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbrauciiate 00bEMBI M TIOMIAIM TOBEPXHOCTEH TEJ BPAIICHHUS, TEOMETPHUYECKUX TN C TPUMEHECHHEM
bopmyL.

OmnepupoBarh NOHSATHSIMH: MHOTOIPAaHHHK, BIHCAHHBINA B c(hepy U ONMUCAHHBINA OKOJIO chepsl; chepa,
BIIMCaAHHAsd B MHOI'OI'PaHHUK WJIM TCJIO BPpAIlICHHA.

BBIUUCIIATE COOTHOMIEHHS MEXKTY TUTOIIASIMH ITOBEPXHOCTEH U 00bEMaMU TOJJOOHBIX TEII.

N300paxkaTh n3y4aembie GUTYpPHI OT PYKH U C TPUMEHEHHUEM TPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BHUI CBEPXY,
cOOKyY, CHH3Y; CTPOUTB CCUCHHS TEJI BPALLICHHUS.

W3BnekaTh, WHTEPIPETHPOBATH M  MPEeoOpa3oBbIBaTh HWHGPOPMAIKMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEeKaX U PUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

Brimmonaare HeﬁCTBHﬂ CJIOKCHUA BCKTOPOB, BbIUMTAHUA BCKTOPOB MU YMHOXCHHUA BCKTOpa Ha 4YHCIIO,
OOBSICHAThH, KAKUMH CBOMCTBAMH OHH 00JIaJIaI0T.

[TpuMeHsITh MpaBUIIO apauIeTICITHUIIC/IA.

OmnepupoBaTh MOHATUSAMH: JICKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOJAYJIb BEKTOpA,
PaBCHCTBO BCKTOPOB, KOOPAWMHATBI BEKTOPA, YIrOJl MCKAY BCKTOPaMH, CKAJSIPHOC IMMPOU3BCACHHUEC BEKTOPOB,
KOJUIMHEAPHBIE U KOMITJIAHAPHBIE BEKTOPBHI.

HaxomuTh cyMMy BEKTOPOB M TIPOU3BEJICHUE BEKTOPA HA YUCIIO, YTOJI MEXIY BEKTOPaMH, CKaJISIPHOE
MIPOU3BEICHNE, PACKIIAABIBATH BEKTOP IO IBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3a/1aBaTh IIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[IpumensTh reomeTpuyueckue (HakThl AN PEHICHUS CTEPEOMETPHUECKHUX 3ajad, Mpearnoiararoinx
HCECKOJIBKO IIaroB pelI€Hus, C€CJIIN YCIIOBUA NPUMCHCHUA 3a/IaHbI B SIBHOU (popMe.

Pematp npocreiinie reoMeTpruuecKre 3a/1a4i Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA.

Pemrate 3ala4yi Ha J0Ka3aTCJbCTBO MATEMATHUYCCKUX OTHOIIIEHUH U HaXOXIACHUC T'COMCTPUYCCKUX
BEJIMYMH 1O O0pa3laM WM alropuTMaM, MPUMEHSS W3BECTHbIE METOJbl NMpPHU PEUICHHH CTaHIapPTHBIX
MaTeMaTHYECKHX 3ajad.

[IpuMeHsTH MpocTeiie MporpaMMHBIE CPEJICTBA U IJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI MTPU
PEIICHIH CTEPEOMETPUIECKHX 3a/1a4.

[IpuBOIUTE MpPUMEpPHl MaTEMAaTHMYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U JKU3HH, PACMO3HABATh
IMPOABJICHUEC 3aKOHOB I'€COMETPHUN B UCKYCCTBC.

[IpuMeHsTh MOTYYeHHBIE 3HAHUS HAa TMPAKTUKE: aHATU3UPOBATh PEAbHBIC CUTYAllMH U MPUMEHSTH
M3YYCHHbIE MOHSTHS B INPOIECCe IOHMCKA pEIIeHUs MaTeMaTU4ecKu CHOopMyIHMpOBaHHOW NPOOIEMBI,
MOJICTIUPOBaTh peanbHbIE CUTYallMM Ha S3bIKE TEOMETPUHU, HCCIEAOBATh IOCTPOCHHBIE MOJEIH C
MCIOJIb30BAaHNEM T'€OMETPUYECKUX MOHATHI U TeopeM, ammapaTa anreOpbl; pemaTh IpakTHUeCKue 3aJauu,
CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEIIUYUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauuyecTBO 4acoB

Ne HaumeHoBaHue pa3aeioB 1 TeM IIpakTHyeckue u
KoHTpoJbHbIe
n/n NPOrpaMMmblI Bcero CaMOCTOSITe/IbHBIE
padoThI
padoThI
1 BBenenue B ctepeoMeTpuio 10 0 3
9 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE. 12 1 3
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN
3 HepneHI{HISynﬂpHOCTL IPSMBIX U 12 1 4
IUIOCKOCTEH
4 Vsl MeXAy NPSMBIMU U IUIOCKOCTSIMHU 10 1
5 MHoOrorpaHHUKH 11 1
6 O0bEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEHMeE: ceueHus], pacCTOSIHUS U YTIIbl 4 1
OBIIEE KOJIMYECTBO YACOB I10 68 6 18

I[TPOTPAMME

JJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

https://www.yaklass.ru
https://resh.edu.ru/ /
https://urok.1c.ru/library/

https://math-
ege.sdamagia.ru/




11 KJIACC

Kosan4yectBo 4yacos DJIEeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3/iesioB U TeM K IlpakTnyeckue u (undposbie)
- NMPOrpaMmblI Bcero ;g[ TTI::'HBHHe caMOCTOsITeJIbHbIe ~ 00pa3oBaTe/ibHbIE
pabo padoThI pecypcel
1 Tena BpameHus 12 0 4
2 OGBEMEL TelI 5 1 1 https://www.yaklass.ru
https://resh.edu.ru/ /
3 BekTops! 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://urok.1c.ru/library/
4 [ToBTOpeHwme, 0606HIGHI§6, 7 1 1 https://math-
cucTeMaru3anus 3HaHuil ege.sdamgia.ru/
OBILIEE KOJIMYECTBO HACOB I10 34 3 8
[TPOTPAMME




TemaTn4yeckoe nJIaHMpoBaHue y4e0HOro Kypca (1o roxaM o0y4eHus )

10 xknacc
Ha3zBanue pasaena
(Tembl) Kypca,
(KOJIHUECTBO OcHoBHOe cogepkaHue OcHoOBHbIE BHBI 1eSITeIbHOCTH YYALIUXCS
4acoB)
Beenenue B OCHOBHBIE TIOHATHUS CTEPEOMETPUU: TOUKA, AKTyanu3upoBaTh (aKThl 1 METO/IbI ITITAHUMETPUH, PEIICBAHTHBIE TEME.
cTepeoMeTpPHI0 psimasi, IJI0CKOCTh, IpOoCcTpaHcTBO. [IpaBuia [Tony4dats mpencTaBieHus O MPOCTPAHCTBEHHBIX PUrypax, pa3dupars
(10 v) M300pakeHNs Ha PUCYHKAX: H300paKeHHUs npocTeiiye npaBuia n300paxkeHus 3TUX Quryp.
IIJIOCKOCTEH, MapauiebHbIX IPSIMbIX N306paxkaTh NpsAMYIO U MJIOCKOCTh HAa PUCYHKE.
(oTpe3koB), cepeiuHbl oTpe3Ka. [lonsaTus: PacrioznaBaTh MHOrOrpaHHHMKH, MUPaMUAY, KyO, Ha3bIBaTh UX
MEPECEKAIOIINECS TNIOCKOCTH, 3JIEMEHTBI.
IepeceKaroImecs npsimasi ¥ miocKocCThb. Jlenatb pUCYHOK Ky0a, MUpaMH/Ibl, HAXOUTh OIINOKH B HEBEPHBIX
3HaKOMCTBO C MHOTOI'paHHHUKaMHU, M300paX]eHUSIX.
n300pakeHre MHOTOTPaHHUKOB HA PUCYHKAX, 3HaAKOMUTHCS C CEUEHUSIMHU, C METO/IOM CJIEJIOB; UCIIOIb30BaTh JIJIS
Ha MIPOEKIMOHHBIX yepTexkax. HauanpHbie MIOCTPOEHHUS CEYEHUsI METO/ CJIEJIOB, KPAaTKO 3allUChIBATh LIArH MOCTPOCHUS
CBEeICHUs 0 KyOe U mupaMuie, uX pa3BEPTKU | CEUCHMUSI.
u Mozienu. CeueHuss MHOTOTPAHHUKOB. PacrioznaBaTe Buj cE€UEHHS U OTHOLIEHHM, B KOTOPBIX CEUEHUE IETTUT
[TonsiTrie 06 aKCMOMaTUYECKOM IIOCTPOEHUHU | pedpa KyOa, HaXOIUTh IIOIIA b CEUEHUSI.
CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUH U Hcnonp30Batk no00Ke IpU PELICHNH 33/1a4 Ha TIOCTPOCHUE CEUCHHH.
CIIEJICTBUS U3 HUX 3HaAKOMHTHCS C AaKCHOMAaTHYECKUM [TIOCTPOCHUEM CTEPEOMETPUH, C
aKCHOMaMH CTEPEOMETPHH U CIIEICTBUSMHU U3 HUX.
NnmroctpupoBaTh akCHOMBI PUCYHKAMU M IPUMEPAMHU U3 OKpYXKaroLIei
00CTaHOBKHU
IIpsimbie u B3aumHoe pacrnosoxeHue npsiMbix B AKTtyanu3upoBaTh (GaKkThl U METOJIbI IJITAHUMETPUH, PEIEBAHTHBIE TEME,
IUIOCKOCTH B IIPOCTPAHCTBE: NEPECEKAOLINECS, IIPOBOAMTDH AHAJIOTHH.
NPOCTPAHCTBeE. napajuleNibHbIe U CKPEIIHUBAIOIINECS PSIMbIE. [lepeuncnaTs BO3MOXKHBIE CLIOCOOBI PaCMOIOKEHUS JBYX MPSIMBIX B
I[apanneabHocTh [TapaninenbHOCTb NPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE, WIIIOCTPUPOBATh X HA IPUMEPAX.
NPAMBIX U MIPOCTPAHCTBE: MapaljiesibHbIE MPSMBbIE B JlaBaTh omnpeneneHne CKpeMBaOIINXCs MPSIMbIX, (GOPMYIHPOBAThH
IUIOCKOCTEH IIPOCTPAHCTBE; MAaPAJIIEIBHOCTD TPEX IIPU3HAK CKPEIIMBAIOIIUXCS NPAMBIX U IPUMEHSATH €T0 IPU PELLIEHUN
(12 9) MPSAMBIX; MAPAIIIETLHOCTD MPSIMOI U 3ajJ1au4.
IJIOCKOCTH. YTJIBI C COHANPaBICHHBIMU PacnioznaBate npu3my, Ha3bIBaTh €€ DIIEMEHTHI.
CTOPOHAMU; YTOJI MEXY NPSIMbIMU B CtpouTh cedeHus MPU3Mbl Ha TOTOBBIX YepTekKax.
ITPOCTPAHCTBE. [lepeuncasiTh BO3MOKHBIE CIIOCOOBI B3AUMHOT'O PACHOI0KEHUS IPIMOi




[TapannenbHOCTh MIOCKOCTEM:
napajuiesibHbIE IIJIOCKOCTH; CBOMCTBA
napajuieNbHbIX IUIOCKOCTEH.

[Ipocreiiimne npocTpaHCTBEHHBIE
(burypsl Ha MIIOCKOCTHU: TETPadAp, KyO,
napajuleJenuIes; IOCTPOEHUE CEUEHUI

Y IJIOCKOCTH B MPOCTPAHCTBE, IPUBOUTH COOTBETCTBYIOIIUE IIPUMEPHI U3
peanbHOU KU3HU.

JlaBaTh onpeneneHne napajieIbHOCTH NPSAMON U IIIOCKOCTH.

DopMyJIUPOBATH NPU3HAK MAPATIIETBHOCTH MPAMOU U TUIOCKOCTH,
YTBEPKJICHHUE O IPSAMOI epeceyeHus AByX INIOCKOCTEHN, MPOXOIAIINX
4yepes napajljiesIbHbIC MIPSIMBIE.

Pemiate npakTuueckue 3aau Ha OCTPOCHUE CEUCHUM
MHOI'OI'PAHHUKA.

OOBACHATD Cily4au B3aUMHOTO PACIOIO0KEHHS MIOCKOCTEH.

JlaBaTb onpeneneHue napauienbHbIX IIJI0CKOCTEH; IPUBOIUTE IIPUMEPDI
U3 pealibHOM KU3HU U OKpY’Karolield 00CTaHOBKH, MIUTFOCTPUPYIOLIUE
[IapaJUIEIbHOCTD IUNIOCKOCTEN.

Hcnonp30Barh npu3HaK NapaieIbHOCTH JIBYX IUIOCKOCTEN, CBOMCTBA
MapaJUIEIbHBIX IIJIOCKOCTEW IPU PEIICHUM 3a7a4 Ha IIOCTPOEHHUE.

OOBSACHATD, YTO HA3bIBACTCA MAPAIICIBHBIM IPOSKTUPOBAHUEM U KaK
BBITTOJIHSICTCSI TPOEKTUPOBaHKE (PUTYP Ha MIOCKOCTb.

N306paxaTs B mapaienbHON MPOSKIUU PA3INYHbIE T€OMETPUUECKUE
Gurypsl.

MopenupoBaTh peajibHble CUTYallMU Ha SI3bIKE T€OMETPUH, UCCIIEA0BATh
IIOCTPOEHHBIE MOJIETH C UCIIOJIb30BAaHUEM T'€OMETPUYECKUX TTOHATUMH.

Hcnonp30Bath Npu peIICHUH 3a4a4 HA TIOCTPOECHUE CEYCHUN TTOHATHE
MapaJUIEIbHOCTH, IPU3HAKN U CBOMCTBA MapaJUICIbHBIX MPSAMBIX HA
IIJIOCKOCTH

IlepnieHAUKYASIPHO
CTh NPSAIMBIX U
IJIOCKOCTEM

(12 v)

[IepneHMKyISApHOCTD NPSMOM U IUIOCKOCTH:
MEPIEHIUKYIISPHBIE TIPSIMBIE B IIPOCTPAHCTBE,
MPsIMBIE TIAPAJLIENIBHBIE U
MEPIEHIUKYIISPHBIE K IIJIOCKOCTH, IIPU3HAK
MEPIEHIUKYISIPHOCTH IPSIMOM U TUIOCKOCTH,
TeopeMa O IPSAMOM MEPIEHIUKYIIIPHOI
IJIOCKOCTH

[lepnieHqUKyYISAp U HAKIIOHHBIE:
paccTosHUE OT TOYKH [0 IJIOCKOCTH,
paccTostHue OT MPSMOU 10 MIIOCKOCTH.

AKTyanu3upoBaTh (GaKkThl U METOJIbI IJITAHUMETPUH, PEIEBAHTHBIE TEME,
IIPOBOAMTDH AHAJIOTHH.

OOBSCHATH, KAKOHM YroJl Ha3bIBACTCS YIJIOM MEXKY MEePeCeKatONMMUCS
IPSIMBIMU, CKPELMBAIOIMMUCS MPSIMBIMH B IIPOCTPAHCTBE.

JaBaTh omnpeneneHue NepHeHINKYISIPHBIX IPSIMBIX U MIPSIMOH,
NEPIEHIUKYIJIIPHON K IIJIOCKOCTH.

HaxoauTs yriel Mexay CKpeluBaOIUMUCS MPSIMBIMU B KyOe U
UpaMHJIE.

[TpuBOIUTE MpUMEpPHI U3 PEATLHON KU3HU U OKpY’Karoliel 00CTaHOBKH,
WUTIOCTPUPYIOIINE MEPIEHIUKYISIPHOCTD NPSIMBIX B IPOCTPAHCTBE U
MEePIEeHIUKYIIPHOCTh MPSIMON K MJIOCKOCTH.

®opMynMpoBaTh NPU3HAK NEPIEHAUKYIAP-HOCTH NPSAMON U IIIOCKOCTH,
MIPUMEHSITh €r0 Ha MPaKTHUKE: OOBSICHITH MEPIEHIUKYISIPHOCTh pedpa Kyda
Y IMAarOHAJIM €0 IPaHH, KOTOpasi €ro HE COJEPIKUT, HAXOAUTh JJINHY




JMaroHalid Ky0a. BeIYUCIIATh BBICOTY NMPAaBUIBHON TPEYTOJbHON 1
NPaBUIBHOIN YETHIPEXYTOJIb-HOW HUpaMUJI TIO JITMHAM pEOep.

Pematp 3a1auu Ha BBIYHUCIICHUS, CBSI3aHHBIE C MIEPIEHANKYIIPHOCTBIO
IIPSAIMOM U INIOCKOCTH, C UCIIOJIb30BaHUEM IIPU PELICHUU
IUIAHUMETPUUECKUX (PAKTOB U METO/I0B.

OOBACHATH, YTO HA3BIBAIOT MEPIEHANKYIISIPOM U HAKIIOHHOM U3 TOYKHU K
IUIOCKOCTH; MPOEKLIMEN HAKJIOHHOW Ha MI0CKOCTb. OOBICHATH, UTO
Ha3bIBACTCS PACCTOSTHUEM: OT TOYKH JI0 TUIOCKOCTHU; MEKIY
[apauIeJIbHBIMU IIJIOCKOCTSAMU; MEXKY NIPSAMOU U NapaJUIEIbHON el
IJIOCKOCTBIO; MEXK/y CKPELIUBAIOLIUMHUCS MPSMBIMH.

HaxonuTh 3TH paccTosiHUA B IPOCTHIX Cllydyasix B KyOe, upamuie,
IIpU3ME.

MonenupoBaTh pealbHble CUTYyallM1 Ha 3bIKE TEOMETPHUH, UCCIIE0BATD
ITIOCTPOEHHBIE MOJIENH C UCIIOJIb30BAHUEM I'€OMETPUYECKHUX ITOHSATU.

Hcnonp30Bath IpU pELICHNN 3a7ja4 Ha IIOCTPOEHUE CEYEHU TEOpEMY
ITugaropa, cBOMCTBa NPSMOYTOJBHBIX TPEYTOJIbHUKOB.

Yrasl mexay
NPSMbIMH U
IJIOCKOCTSIMH
(10 v)

VYTIIbl B IPOCTPAHCTBE: YIOa MEXKAY IPSIMON
U IJIOCKOCTBIO; IBYTPAHHBIN YIroJl, JMHEHHBIN
yroJl ABYTPAHHOTO YIJIA.
[TeprieHAMKYAAPHOCTD IUIOCKOCTEMN: MPU3HAK
MIEPIEHIUKYIIAPHOCTU ABYX IJIOCKOCTEM.
Teopema o TpEX nepHeHANKYIApax

AKTyanu3upoBaTh (DaKkThl U METO/IbI IFITAHUMETPUH, PEJIEBAaHTHBIE TEME,
IIPOBOAMTDH AHAJIOTHH.

JlaBatp ornpejeneHue yria Mex, 1y IpsiMoil U IIIOCKOCTBIO,
(GopMyIMpOBaTh TEOPEMY O TPEX MEPHEHAUKYISIPAX U 0OpaTHYIO K HEH.

Haxoauts yron Mexay npsiMod M INIOCKOCTBIO B MHOTOI'PaHHUKE,
paccTosiHuE OT TOYKHU JI0 MPSIMON Ha MJIOCKOCTH, UCTIOJIB3YSI TEOPEMY O
TpEX neprneHauKkysapax. [I[poBoauts Ha yepTeke NEPIEHIUKYIAP: U3
TOYKH Ha MPSIMYIO; U3 TOUYKH Ha MJIOCKOCTb.

JlaBath ornpeeneHue IBYrpaHHOro yIiia U ero 31eMeHTOB. OOBICHATh
PaBEHCTBO BCEX JIMHEHHBIX YIJIOB ABYIPAaHHOTO YIJIa.

HaxonuTh Ha yepTexe IBYrpaHHBINA yroi npu pedpe mupaMuibl,
IPU3MBI, NapajIeJIenue/a.

JlaBaTh omnpenencHue yria MeKIy MI0CKOCTSIMHU.

JaBath onpenenenue u GopMyInpoBaTh MPU3HAK B3aUMHO
NEPIEHIUKYIIPHBIX TUIOCKOCTEH.

HaxoauTs yriabsl Mexay IUIOCKOCTSIMU B KyOe U UpamMuie.

Hcnonp30BaTh NpU PELLIEHUH 337ja4 OCHOBHBIE TEOPEMBI U METO/IBI
IUTAHUMETPHH.

MonennpoBaTh pealbHbIE CUTYallMH Ha 3bIKE TEOMETPHUH, UCCIIEI0BATh
MOCTPOEHHBIE MOJIEIU C UCTIOIb30BAaHUEM F€OMETPUUECKUX MOHATHUH.

Hcnonp30BaTh U peIIEHNN 3a7a4 Ha IOCTPOEHUE CEYEHUI




COOTHOIIEHUS B IPSIMOYTOJIbHOM TPEYrOJbHUKE.

MHororpaHHuKu
(11 9)

ITonsatue MHOTI'OrpaHHHUKa, OCHOBHBLIC

OJIECMCHTBI MHOI'OI'PAaHHHKA, BBIIYKJIBIC U
HCBBIITYKJIBIC  MHOI'OI'PpaHHUKU, pa:sBépTKa
MHOI'OI'paHHHKA.

IIpu3ma: N-yronpHas npusma; rpaHy u
OCHOBaHUS IPU3MBI;, IpsMas U HAKIOHHAs
npu3Mbl; OOKOBas W TOJIHAS TOBEPXHOCTh
npusMmel. [lapamienenunen, npsMOyroJbHBIN
HapajuleJIenuIle]] U €ro CBOMCTBA.

IImpamupa: n-yrojap-Hash NHpaMUAA,
IpaHd U OCHOBaHUE NHUpPaMUbl; OOKOBas U
II0JIHAsl TOBEPXHOCTh TUPAaMU/IbL; TPaBUIIbHAS
U yCe4YE€HHas mupaMuaa.

OneMEHTHI IPU3MbI U IUPAMUJIBL.

HpaBI/IJIBHBIG MHOTI'OIr'paHHUKU:
MOHATHE  MPaBWJIBHOTO  MHOTOTPAHHUKA,
IIpaBUJIbHAA npusma n IMpaBUJIbHAA
MUpamMua; MpaBUJIbHAS TpeyroiabHas
MUpaMHla W TPABUIBHBIA TeTpadnp; KyoO.
[IpencraBnenue 0 MpaBUIIbHBIX
MHOTOTpaHHHUKAaX: OKTa’Ap, JAOACKa’aAp H
HKOCadIp.

Cummetpust B MPOCTPAHCTBE:
CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMO,
IIJIOCKOCTH. DneMeHThI CUMMCTPUHU B
nupaMuax, napajieienunenaax,

MPaBUIILHBIX MHOTOTPaHHUKAX.
Boeluucnenue 31€eMEHTOB MHOTOTPAaHHUKOB:
pé6pa, nuaroHanu, yriel. [lnomans 60xKoBOM
MOBEPXHOCTHU W  TOJHOM  MOBEPXHOCTH
NpSAMOM  TPU3MBI, IUIOMIAJlb OCHOBaHMWIA,
TeopeMa O OOKOBOHM MOBEPXHOCTH MPSMON
npusMbl. [lnomans GOKOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPaBUIIbHOM MUpaMU/IbI,
TeopemMa O TUIOIaA OOKOBOW TOBEPXHOCTH
YCEYEHHOW MUPAMUBI

AKTyanu3upoBaTh (HaKThl 1 METO/IbI IJITAHUMETPUH, PEIICBAaHTHBIE TEME,
IIPOBOJIUTH aHAJIOTHH.

JlaBaTb onpeneneHue napajuieienumesa, paclio3HaBaTb €ro BUIAbI U
M3y4yaTh CBOMCTBA.

JlaBatb onpeneneHne NupaMubl, paCliO3HaBaTh BUABI IUPAMUL,
dbopMynupoBath cBoiicTBa pédep, rpaHei U BHICOTHI MPaBUILHON
MMAPAMUIBL.

HaxoauTs mnomaas moiaHoi 1 00KOBOM MOBEPXHOCTU MUPAMHU/IBI.

JlaBaTh onpeneneHue yCeYEHHOM MUPAMUIbL, HA3bIBATh €€ 3JIEMEHTHI.

dopmynrpoBaTh TEOPEMY O IUIOHIAIU OOKOBOM MOBEPXHOCTH
IIPaBUJIHON YCEYEHHON TUPAMUIBI.

PewaTte 3a1aun Ha BBIYMCIICHUE, CBA3AaHHBIE C IMPAMUJIaMHU, a TAK¥Ke
3a71a4 Ha IOCTPOCHUE CEYEHU.

JlaBaTh omnpeneneHue MPU3Mbl, PacliO3HAaBaTh BUJIBI IPU3M, H300pakaTh
IIPU3MBI HA YEpTEKE.

HaxoauTs minomaasr noixHoN Wi O0KOBOI MOBEPXHOCTH MPU3MBI.

W3yuath cooTHOLIEHUs Diinepa s yucia péoep, rpaHeil U BEpIIMH
MHOT'OIPAHHHKA.

N3y4dars BUIbI TPaBUIIBHBIX MHOTOIPAHHUKOB, UX HA3BaHUS U
KOJIMYECTBO IPaHEN.

N3yyaTp CHMMETPUIO MHOTOTPAHHUKOB.

OOBACHATH, KAKME TOYKU HA3bIBAIOTCSI CHMMETPHUUYHBIMU OTHOCUTENBHO
JTAaHHOW TOYKH, IPSIMOM WJIU TNIOCKOCTH, YTO HA3bIBAIOT LIEHTPOM, OChIO
WJIH TIJIOCKOCTBI0 CUMMETPUH (PUTYPBHI.

[IpuBOANTE IPUMEPHI CHMMETPUYHBIX (DUTYP B APXUTEKTYpE, TEXHUKE,
IIPUPOLE.

MopennpoBaTh peajIbHbIE CUTYAlMH Ha SI3bIKE TEOMETPUH, UCCIIEN0BATh
IIOCTPOEHHBIE MOJIEIU C UCIIOJIB30BAHUEM T'€OMETPUYECKUX MTOHATHUH,
HCIOJIb30BaTh M10/1001€ MHOTOTPAHHUKOB.




O0BEMBI
MHOTOTPAHHUKOB
9 9)

ITonsarue 00 00BEME. O0BéM

IIAPaMU/IbI, IPU3MBI

AKTyanu3upoBaTh (paKThl U METO/IbI IJITAHUMETPUH, PEJICBAHTHBIE TEME.

OOBACHATH, KaK U3MEPSIOTCS 00BEMBI TEJI, IPOBOJISI AHAIOTHUIO C
U3MEPEHHUEM IIJI0IIAAeH MHOTOYTroJIbHUKOB. POPMYJINPOBAaTh OCHOBHBIE
CBOICTBA 0OBEMOB.

N3yuaTh, BEIBOOUTH (hOPMYJIbl 00bEMA IPIMOYTOIBHOTO
napajuleJenune1a, Ipyu3Mbl U MUPAMUIbL.

Bbruuciiate 00bEM IpU3Mbl U TUPAMUJIBI IO UX JIEMEHTaM.

[TpumMeHsATh 00BEM TSI pEIICHHUS CTEPEOMETPUIECKHX 33434 U JJIs
HaXO0XKJCHUS T€OMETPUUYECKUX BEIIUYHH.

MonennpoBaTh peanbHble CUTYalluU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
IOCTPOCHHBIE MOJIENHN C MCII0JIb30BAaHUEM I'€OMETPUUECKUX OHATHH

IToBTOpEHME:
ceqyeHMusd,
PAcCCTOSIHUA U YIJIbI
4w

ITocTpoeHne cedyeHui B MHOTOI'PAHHUKE.

Brruncnenue pacCTOSHUN: MEXY IBYMs
TOYKaMH, OT TOUKH JI0 MPSAMOIL, OT TOUKH /10
IJIOCKOCTH; MEXKY CKPELIMBAIOLIMMHUCS
MPSIMBIMHU.

Brruncnenue yrioB: MExIy
CKPEILMBAIOIUMUCS IPSIMBIMU, MEXKAY
IIPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YIJIOB MEXY IIIOCKOCTSIMU

CTpOI/ITI) CCUYCHUC MHOTI'OrpaHHuKa MCTOAOM CJICIOB.

HaBaTB OIIPCACIICHUC PACCTOSAHUA MCKIAY (I)I/IpraMI/I.

HaXOIII/ITI) pacCToOAHNUEC MECKAY MapaUICIIbHBIMU ITIJIOCKOCTAMU, MCIKIY
IIJIOCKOCTBIO 1 HapaHHCHLHOﬁ en HpHMOI;'I, MCKAY CKPCHIMBAOIIUMHUCA
MMPAMBIMH.

CTpOI/ITL JIMHEHHBIN yroJ ABYrpaHHOI'o yrijia Ha 4€pTeK€ MHOIOI'paHHUKaA
M HaXOJUTH €ro BCIINYHUHY.

HaXOI[I/ITB YIJIbI MCXKAY IUIOCKOCTSAMHA B MHOI'OI'PDAHHHUKAX




TemaTn4yeckoe niIaHMpoBaHue y4e0HOro kypca (mo ronam odydenus) 11 xkmnace

Ha3zBanue pasaena
(TemMbl) Kypca,
(KOJIMYECTBO YaCOB)

OcHoBHOe co/lep:KaHue

OcHOBHBIE BU/IBI 1eSITEIbHOCTH YYAIIMXCSHA

Tesa BpauieHus
(12 v)

Cdepa u map: neHTp, paauyc, 1uaMeTp;

AKTyanu3upoBath (HaKThl 1 METO/IbI ITTAHUMETPUH, PEJICBAaHTHbIC

wioniab MOBEpXHOCTU cdepbl. B3anMHoe | Teme, IPOBOAUTH aHATIOTHH.
pacrionio)keHre  cdepbl U IUIOCKOCTH; JaBatp omnpenenenus cepsl U mapa, Ux MEeHTpPa, paanyca,
KacaTelbHasl IJIOCKOCTh K cdepe; miomanb | auamerpa. Onpenensts cepy kak Gurypy BpaieHus OKpYKHOCTH.
cepsl. HccnenoBaTh B3aMMHOE PACIIONOKEHHE CHEPHI U TNIOCKOCTH, ABYX
N3obpaxenne  cdepbl, 1mapa Ha | chep, WUIIOCTPUPOBATEH ITO HA YePTEkKaxX U PUCYHKaX.
IJIOCKOCTH. ®opMyaMpoBaTh ONpeAEIeHUE KacaTeIbHOU MII0OCKOCTH K cdepe,
Ceuenus mapa. CBOICTBO M IPU3HAK KacaTebHOM MIOCKOCTH.
3HAKOMUTBHCS C T€OAC3NUECKIMHU JTMHUSMU Ha chepe.
[Hunuaapudeckas MOBEPXHOCTb, OOBSACHATD, YTO HA3BIBAIOT UIUHAPOM, HA3BIBATH €T0 SJIEMEHTHI.

oOpa3yromue HUINHAPUYECKONH MOBEPXHOCTH,
OCh LMJIMHAPUYECKON NOBEPXHOCTH. L{nmuuap:
OCHOBaHUSI M OOKOBasi  MOBEPXHOCT,
oOpasyromass U OCh; IUJIOMAabs OOKOBOM W
MOJIHOM TOBEPXHOCTH.

N3o0pakenune muiMHApa HA TUIOCKOCTH.
Pa3eéprka nnimnapa.

Ceuenus  1mwmHApa  (TJIOCKOCTBIO,
napajyieIbHON WM TEPIEeHAUKYISIPHON OCH
HUATTUHIPA)

H3y4atb, 00BSACHATH, KaK MOTYYUTh IIMIIMHIP MYyTEM BpallleHUs
MPSAMOYTOJIbHUKA.

BbIBOIUTE, MCTIOIB30BaTh (POPMYIIBI JUISl BHIYUCICHUS TUIOIAIN
OOKOBOI1 MOBEPXHOCTH LIMJIMHIPA.

N3yuaTh, pacno3HaBaTh pa3BepTKy HUUIUHIPA.

N300pakaTh MIIMHIP U €70 CEUCHUSI TNIOCKOCTHIO, MMPOXOISAIICH
Yepes3 ero 0Ch, NapajuieIbHON WM NEPIEHAUKYIISIPHOU OCH.

HaxoauTs miomnamgy STHX CEUCHHIA.

MopenupoBaTh peajibHbI€ CUTYALMH Ha SI3bIKE T€OMETPUH,
HCCIIEIOBATh TOCTPOCHHBIE MOJICIIA C HCIIOJIb30BAaHUEM
r€OMETPUYECKUX MOHSATHUH.




Konunueckas moBepxHOCTb,
o0pa3yrolne KOHN4EeCKON TOBEPXHOCTH, OCh U
BepIllMHA KOHUYecKoi noBepxHocTu. Konyc:
OCHOBaHHE M BEpIINHA, 00pa3yrolas U 0Ch;
II0MIa/1b OOKOBOH U MOJHON MOBEPXHOCTH.
Yceu€HHBIH KOHYC: 00pa3yoire U BBICOTA,
OCHOBaHUs U OOKOBasi TOBEPXHOCTb.

N300pakeHne KOHyca Ha IUIOCKOCTH.
Pa3BépTka koHyca.

Ceuenus KOHYyca (TJI0CKOCTHIO,
napajuleIbHOM OCHOBaHHUIO, M IUIOCKOCTBIO,
MIPOXO/ISIICH Yepe3 BEPIIUHY).

OOBSICHSTH, KAKOE TEJIO Ha3bIBAIOT KPYTOBBIM KOHYCOM, Ha3bIBaTh
€r0 DJIEMEHTBI.

H3yuatb, 00BSACHATH, KaK MOMYYUTh KOHYC TyTEM BpallleHus
IIPSAIMOYTOJIBHOTO TPEYTOJIbHUKA.

N300paxaTh KOHYC U €r0 CEYeHHUS MII0CKOCThIO, MPOXOISIIeH yepes
OCb, U INIOCKOCTBIO, IEPIEHAUKYIISIPHON K OCH.

N3yuaTsk, pacno3HaBaTh pa3BEPTKY KOHYcCA.

BBIBOAMTD, UCTIONB30BaTh (POPMYIIBI [Tl BEIYUCICHUS TIOIA I
OOKOBOI1 MOBEPXHOCTH KOHYCA.

Haxonuts momany ceyeHui, Ipoxo dIuX Yepe3 BEPIINHY KOHyca
WJIU NEPIICHIUKYIISIPHBIX €r0 OCH.

OOBSICHSTH, KAKOE TEJIO Ha3bIBAETCSA YCEUEHHBIM KOHYCOM.

N3y4atb, OOBSACHATH, KaK €ro MOJYyYUTh IYTEM BpallCHHS
IIPSAMOYTOJIBHOW TpaneLuu.

BriBouTh, IpUMEHATH (OPMYITy JIJIsl BBIYUCIICHUS TUIOMIAIN
OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA.

Komb6unanus ten BpaiieHus u
MHOTOTPAaHHUKOB. MHOTOIrpaHHUK, OMTMCAHHbBIN
okoJo chepsl; chepa, BOUCaHHAS B
MHOTOTPaHHHK WJIN B TEJIO BPAIICHUS

AKTyanu3upoBaTh (HaKkThl U METO/IbI JITAHUMETPUH, PEIICBAHTHBIC
TE€ME, IPOBOJIUTH AHAJIOTHH.

Pewate cTepeoMerpuyeckue 3aauu, CBSI3aHHBIE C TeIaMU
BpaIleHUs, TOCTPOCHUEM CEUCHHH TeJl BpallleHUs, C KOMOMHAIIUSAMHU Tl
BpAILlEHUS] U MHOT'OTPAaHHUKOB Ha HAX0XKJICHUE T€OMETPUUECKUX
BEJIMYHH.

Hcnonp30BaTh Npy peLIEHUH CTEPEOMETPUUYECKUX 3a]1a4
MJIaHUMETpUYeCcKre (HaKkThl U METO/IbI 33/1a4U HA BBIUHUCIICHUE U
JI0Ka3aTeIbCTBO.

MoaenupoBaTh peagbHbIE CUTYaIlMU Ha A3bIKE T€OMETPHUH,
HCCIIEIOBATH TOCTPOEHHBIE MOJIENIN C UCIIOJIb30BaHUEM
T€OMETPUYECKUX TTOHATHIA




O0BEMEI TEa
(54)

Ilonsatne 00 o00BéMe. (OCHOBHEBIE
CBOMCTBA 00BEMOB TeEII.

OO0BEM IUITHH]IPA, KOHYCA.

OO0BéM 1Iapa ¥ Iomaahb cepsl.

AxTyanu3upoBaTh (paKThl U METO/IbI IUTAHUMETPUH, PEJICBAHTHBIE
TeMe, POBOIUThH aHAJIOTUH.

BeIBoauTh, UCII0IB30BaTh (POPMYJIEI 00BEMOB: IPU3MBI, LIMIIMHAPA,
IIApaMU/Ibl, KOHYCA; YCEUEHHON NTUPaMUbl U YCEUEHHOIO KOHYCA.

Pematsb crepeoMeTpuyecKre 3aJa4i, CBA3aHHBIE C BBIYUCICHUEM
00BEMOB.

DopMyIMpOBaTh ONPEAEICHUE IIAPOBOT0 CETMEHTA, IIApOBOTO CJI0s,
LIapOBOI'0 CEKTOpAa.

[TpumensaTH POpMYIIBI A1 HAXOKAECHUS 00BEMOB 1IAPOBOTO
CerMeHTa, apoBOro CEKTOPA.

Pemate crepeomerpuueckue 3a1auu, CBsI3aHHbIE ¢ 00BEMOM 11apa U
TJIOMIAIBI0 CEPHI.

MonenupoBaTh peanbHble CUTYallud Ha A3BbIKE T€OMETPHH,
HCCIIEN0BATh IOCTPOCHHBIE MOJEIIN C UCIIOJI30BAHUEM
IrE€OMETPUYECKUX MOHATHUM.

[TogoOHEbIE TENa B MPOCTPAHCTBE.
CooTHOIIEHNS MEXY TUIOIAASIMU
MOBEPXHOCTEH, 00bEMAaMHU MTOT00HBIX TEN

AKTyamm3upoBaTh (GaKThl U METO/IbI ITIAHUMETPUH, PEIICBAHTHEIC
TeMe, IPOBOJIUTh aHAJIOTUU.

Pemars cTepeomeTrpuyeckue 3a1aun, CBI3aHHbIE C COOTHOILIEHUEM
00BEMOB U MOBEPXHOCTEN MOIOOHBIX TEJ B TPOCTPAHCTBE.

MonaenupoBaTh peajbHbIE CUTYAllMU Ha A3bIKE T€OMETPHUH,
HCCIIEIOBATHh TOCTPOCHHBIE MOJIENIH C UCIIOJIb30BAHUEM
T€OMETPUYECKUX TTOHATHI




BexTopsbl BekTop Ha IMJI0CKOCTH U B AxTyanu3upoBaTh (paKThl U METO/IbI IUTAHUMETPUH, PEJICBAHTHBIE
KOOPAMHATBI npoctpancTBe. CI0KEeHUE U BBIYMTAHNE TeMe, IPOBOIUTH aHAJIOTUH.
NPOCTPAHCTBE BEKTOPOB. Y MHOKEHHE BEKTOpa HA YUCIIO. OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.
(10 9) Pa3nosxeHne BeKTOpa 110 TpEM @opMyIMPOBATH MPABUIIO NTAPAUICIICIIAIIENA [IPU CIIOKECHUU
HEKOMIUIaHAapHBIM BeKkTopaM. IIpaBuiio BEKTOPOB.
napajuiejenunesa. CxnapiBaTh, BBIUUTATh BEKTOPBI, YMHOXKATh BEKTOP HA YUCIIO.
Pewrenue 3amay, cBA3aHHBIX C N3yuyaTh OCHOBHBIE CBOMCTBA 3TUX OIEPALIAM.
IIPUMEHEHUEM IIPaBUII ACUCTBUI C BEKTOpaMU JlaBatb omnpeneneHue NpsIMOYroJIbHOM CUCTEMbI KOOPIUHAT B
IIpsimoyronbHast cucrtemMa KOOpIMHAT B | IIPOCTPAHCTBE.
IIPOCTPAHCTBE. Koopaunatst BEKTODA. BbIpa3uth KOOpAMHATBI BEKTOPA YEPEe3 KOOPANHATHI €r0 KOHIIOB.
IIpocreimne 3agaun B KOOpAMHATAX. YTOI BeIBoauTh, MCNI0/Ib30BaTh (POPMYITY JUIMHBI BEKTOpPA U PACCTOSHUSA
Mexy BekTopamu. CKaJsipHOE NMPOU3BEICHHUE | MEKIY TOUKAMH.
BEKTOPOB.  BblunciieHne  yrioB — MexIy BripaxkaTh CKaJsIpHOE IPOU3BEACHUE BEKTOPOB YEPE3 UX
HPSIMBIMU U TJIOCKOCTSIMHU. KOOPJIMHATBI, BBIYUCIIATH YTOJl MEX/Y IByMSI BEKTOPAMHU, ABYMS
KoopanHaTHO-BEKTOPHBIM METOJ IpH | IPSIMbBIMHU.
pELIeHUH FeOMETPUUYECKUX 3a7a4 Haxoauts yron Mexay npsiMoi U IJIOCKOCTBIO, YTOJI MEXIY IBYMs
IUIOCKOCTSIMU aHAJIMTUYECKMMH METOJIAMHU.
Bb1BOIMTh, NCIOIB30BaTh (GOPMYIy PACCTOSIHUS OT TOUKH J10
IJIOCKOCTH.
IToBTOpEHME, OcHoBHbIE QUTYpBI, HAKThI, TEOPEMBI Pemars npocreiinye 3a1a4u Ha HaXOXACHNUE JJIMH U YIJIOB B
00o0menue u Kypca IUTaHUMETpHH. 3a/1auil INIAHUMETPUN U | TeOMeTpudecKkux (urypax, npuMeHsats Teopemy [ludaropa, reopemsl
CHCTEeMATH3ALHA METO/Ibl X PELICHHUS. CHUHYCOB Y KOCHHYCOB.
3HAHUI OcHoBHbIE QUTYPBI, PAKTHI, TEOPEMBI HaxoauTs momags MHOIOyrojibHUKa, Kpyra.
(7 9) Kypca CTEpEOMETPUH. 3aJa4l CTEPEOMETPUHN U PacrniozHaBaTh nog00HbIe (PUTYpPBI, HAXOAUTH OTHOLICHHUS JJIUH U

MCTOJbI UX PCIICHUA

IO e,
Hcnonk30BatTh MpH PEIIEHUH CTEPEOMETPUIECKHX 3aa4 (DaKThl U
METOAbI l'IJ'IaHI/IMeTpI/II/I




KanengapHo — remaTn4yeckoe noypoyHoe IJaHupoBaHue mo reomerpun. 10 kiaace.

YMK :Aranacsu 1.C.. u 1p.. MaTtemartuka: anredpa 1 Hagajla MaTeMaTHYeCcKOro aHaiusa, reomerpus. ['eomerpus. 10 — 11 xmaccer: yued. amst
o01eoOpaszoBar. opranu3anuii: 6a3oBbiii 1 yriryos. ypoBau. M.: [Ipocsemenue, 2020.

I'eomerpust. COopHHK puUMepHBIX pabouux mporpamm. 10 — 11 kmaccsl: y4e0. mocobue asist 001meo0pa3oBaT. opranu3anuii: 0a30BbId U yriTyodl.
ypoBHHU . M.: «IIpocsemenue, 2020. CocraButens: T.A Bypmucrtposna.
KonngecTBo yacoB B Henenmo: — 24. B HEACTIO
CootserctByeT TpedoBanusiM OI'OC u OOIT

KoanuectBo yacoB DJIeKTPOHHbBIE
Ne IpakTnyeckune u Hara undpposbIie
Tema ypoka KonTtposbHuble P
n/n Bcero p CAMOCTOSITeJIbHbIe  M3y4YeHHsi  oOpa3oBaTe/IbHbIE
a00ThbI
P padoTbI pecypchl
BBenenue B crepeoMeTpuio 10u

OCHOBHBIE TIOHSTHS CTEPEOMETPUU: TOUKA,

npsiMasi, TNIOCKOCTh, MpocTpaHcTBo. [TpaBuia

1 M300pakeHNs Ha PUCYHKAX: H300paKeHUs 1
IUTOCKOCTEH, MapauIeIbHBIX MPSIMBIX

(OTpe3KOB), cepeArHBI OTPE3Ka

IMousTus: NepeCceKarommrecs mI0CKOCTH,
MNepeceKkarommecs npsamMas 1 rmiIO0CKOCTh

[TonsTHS: epeceKarolecs MIOCKOCTH,
nepeceKaroIuecs npsmast i II0CKOCTh
3HAKOMCTBO C MHOTOI'paHHUKAMH,

4 n300pa’keHre MHOTOIPaHHUKOB Ha 1
PUCYHKaX, Ha MPOEKIITMOHHBIX YePTEKaX

Hauanpubie cBeienns o kyoe u nupamuse,

5 ux pa3BeépTku U Mozenu. CeueHus 1
MHOTOTPaHHHKOB
HauanbHble cBefieHHs 0 KyOe U mupamu/e,

6 ux pa3BEépTKu U Mozenu. CeueHus 1 1
MHOT'OI'PaHHHUKOB

[TonsiTHe 06 aKCHOMATHYECKOM MOCTPOCHUU
7 CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U 1
CJIEJICTBUS U3 HUX




[Tonatue 06 akCHOMAaTHYECKOM ITOCTPOCHUH

8 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U 1
CJICZICTBUS U3 HUX
[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

9 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH U 1
CJICZICTBUS U3 HUX
[TonsiTHE 00 AKCMOMATHYECKOM OCTPOCHUU

10 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U 1
CJIEZICTBUS U3 HUX
IIpsiMble U MVIOCKOCTH B MIPOCTPAHCTBE. 124
IMapa/ieIbHOCTH NPSIMBIX H IIOCKOCTEl
B3anMHOE pacnosiokeHue NpsiMbIX B

11 MIPOCTPAHCTBE: MepeceKaronuecs, 1
napajieNIbHbIEe ¥ CKPEIINBAIOIINECS TIPSMBbIC
[TapannenbHOCTh IPSAMBIX M IJIOCKOCTEH B

12 MPOCTPAHCTBE: NApaJIENbHEIC PAMBIC B 1
IPOCTPAHCTBE; MAPAIICTLHOCTh TPEX
pSIMBIX
[TapannenbsHOCTh NPSAMBIX U IUNIOCKOCTEH B

13 npoctpancTBe: [lapamiensHOCTh MPSMOi U 1
IJIOCKOCTH

14 VYTIuiBl ¢ COHANPABICHHBIMUA CTOPOHAMH 1

15 Yroa Mexxay nNpsiMbIMU B IPOCTPAHCTBE 1

16 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE 1

17 [TapannenbHOCTh MIOCKOCTEMH: 1
napaieNbHbIE TUIOCKOCTH

18 CBolicTBa apauIeIbHBIX TUIOCKOCTEH 1

19 [Ipocreiimue npocTpaHCTBEHHBIE PUTYPHI HAa 1
TUTOCKOCTH: TETPAdP, KyO, mapajuiesIenure

20 [locTpoenue ceuenumii 1

21 [Toctpoenue ceueHunit 1
KonTponbnas padorta Nel no teme "IIpsamblie

22 Y TJIOCKOCTH B MPOCTPAHCTBE. 1

[TapaeTbHOCT MPSIMBIX U TUIOCKOCTEH"




IlepneHIMKYJISAPHOCTH NPSIMBIX H

N 124

IJIOCKOCTei

23 [TepnieHANKYIAPHOCTD MPSIMOM U MJIOCKOCTH: 1
NEPIEHIUKYJIIPHBIE IPSIMbIE B IPOCTPAHCTBE

o4 [TpsmMble napanenbHble U 1
NEPIEHIUKYIIIPHBIE K IIIIOCKOCTH

o5 [IpsimMble napaienbHbIe U 1
HEepIEHIUKYIISPHBIE K IIJIOCKOCTH

26 [Tpu3HaK neprneHAuKyIIpHOCTH NPSIMOK U 1
IJIOCKOCTH

27 [Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U 1
IUIOCKOCTH

28 Teopema o npsMOii epIIEHANKYIIPHON 1
IJIOCKOCTH

29 Teopema o0 psIMO¥ ITEPIIEHAUKYIISIPHON 1
IUIOCKOCTH

30 Teopema o0 psIMOM NTEPIIEHAUKYIISIPHON 1
IUIOCKOCTH
[TepieHAUKYIIAp U HAKIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT 1
IPSIMOM 10 TNIOCKOCTH
[TepieHIUKYNIAp U HAKIIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHAE OT 1
IPSIMOM 10 TNIOCKOCTH
[TepieHIUKYNIAp U HAKIIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT 1
IPSIMOM [0 TNIOCKOCTH
KonTtponsHas padora Ne2 o teme

34 «IepneHIMKYIAPHOCTh NPSIMBIX U 1
IJI0CKOCTEN
Yrabl Me:K1Y NPAMBIMH M INIOCKOCTSIMHA 104

35 VYTIIBl B IPOCTPAHCTBE: YIOJ MEKIY MPSIMON 1
U TUIOCKOCTbBIO

36 JIByrpaHHBIN Yo, IMHEHHBIN YTOJ 1




JBYTPaHHOI'O yria

37

JIByrpaHHBIN yroJl, TMHENHBIN Yroj
JBYTPaHHOIO yria

38

[lepnenAUKyYyIAPHOCTD MIIOCKOCTEN: MPU3HAK
NEePIEHANKYJIIPHOCTH ABYX IIIOCKOCTEH

39

40

[lepneHAuKyISIPHOCTD MIJIOCKOCTEM: IPU3HAK
MEPIECHANKYISIPHOCTH ABYX IIOCKOCTEN
[lepneHAUKyYIAPHOCTD MIIOCKOCTEN: MPU3HAK
NEPHEHANKYJIIPHOCTH JABYX IIIOCKOCTEH

41
42

Teopema o0 TpEX NMEepHIEHAUKYIISIPAX

Teopema o0 TpEX NepHEeHAUKYIIApaAx

43
44

Teopema o0 TpEX NMEepHIEHAUKYIISIPAX

KonTponpHas padora Ne3 o teme "YrisI
MEXAY NPSMBIMU U IJIOCKOCTSIMU"

L L

45

46

MHoOrorpaHHuKu

ITonsiTue MHOI'OIrpaHHHKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'PAaHHHWKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOTOTPAHHHUKHU pa3BépTI<a
MHOI'OrpaHHHUKa

[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHUSA IIPU3MBI; IIpsiMasi U HAKJIOHHAs
pU3MbL; OOKOBasI U MOJIHASI IOBEPXHOCTh
IIPU3MBI

11g

47

48

[Tapannenenunesn, NpsMOYTOIbHBIN
napaJuIeIIeIUIe] U €T0 CBOWCTBA
[Inpamuia: n-yrosapHas nMpaMuia, TpaHy U
OCHOBaHME HPaMHJIbl; OOKOBas U MMOJIHAS
MTOBEPXHOCTh NMAPAMU/IbI; IPABHIIBHAS U
yceuE€HHasi MUPaMHUIA

49

[IpaBuibHBIE MHOTOIPAaHHUKH: TIOHSATHE
MPABUJIBHOTO MHOTOTPAHHUKA; TPaBUJIbHAS
IIpU3Ma U NpaBUIIbHAS IUPaMUIA;
[paBUJIbHAS TPEYTOJIbHASI MUpaMUIA U
IPaBUJIBHBIN TETpadIp; KyoO




Hpe,Z[CTaBJIeHI/IG O IpaBUJIbHBIX

50 MHOTOI'PaHHHUKAX: OKTadIp, AOJAEKadIp U 1
UKOCadIp.
CuMMeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIbHO TOYKH, MPSMOM, MIIOCKOCTH.
o1 DNEeMEHTH CUMMETPUH B IMpaMuax, 1
napasuiesienumne1ax, NpaBUiIbHbIX
MHOT'OI'paHHHKaX
59 Brruncienue 371eMeHTOB MHOTOTPAaHHHUKOB: 1
p€6pa, TuaroHanu, yribl
[Tnomans OOKOBOH MOBEPXHOCTH U TIOJTHOM
53 MOBEPXHOCTU MPSIMON MPU3MBI, TUIOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOH
MOBEPXHOCTHU MPSIMON TPU3MBI
[Tnomane 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH TPABWIIbHONW MTUPAMUJIBI, 1
TeopeMa O IUIoaau OOKOBOM MOBEPXHOCTH
YCEYEHHOU MUPaMUIbI
55 'I'COHTPOJIBHaSI pabota Ne4 o reme 1
MHororpaHHuku"
O0bEMBI MHOTOTPAHHUKOB Ou
56 [TonsTue 06 00BEME 1
S7 O06bEM upamMuIbl 1
58 O0BEM TUpaMHUIBI 1
59 O0BEM upamMuIbI 1
60 O0BbEM TUpaMHUIBI 1
61 OO0BEM TTPU3MBI 1
62 O0BEM npU3MBbI 1
63 O06BEM npU3MBbI 1
64 KonTponbHas pa6"oTa Ne5 o Teme "O6BbEMBI 1
MHOTOTPaHHHKOB
IMoBTOpeHUeE: ceyeHHUsi, pACCTOSTHUS H .
YIJIbI
65 IToBTopenue. [locTpoeHne ceueHnii B 1




MHOT'OT'paHHUKC

[ToBrOpeHue. BeruncieHne pacCTOSTHUM:
MEXy IByMsI TOUKaMH, OT TOYKH J10

66 IPSIMOM, OT TOYKHU J0 IUIOCKOCTH, MEXY .
CKPEIIHBAIOIIUMUCS TPSIMBIMU

67 Wrorosas KoHTpOJIbHAS paboTa 1
[ToBTOpeHue. Beruncienue yrio: Mexay

68 CKPEIINBAIOIIUMHUCS IIPSIMBIMU, MEKITY 1
MPSIMOY U TJIOCKOCTBIO, IBYTPAaHHBIX YTJIOB,
YIJI0B MEXAY IUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 18




KasengapHo-temaTtudeckoe noypouHoe IUIaHMPOBaHuUe Mo reomerpun. 11 kiaace

YMK :Aranacsu JI.C.. u np.. MaremaTnka: anreOpa 1 Hayajga MaTeMaTH4YeCKOTO aHanusa, reomerpus. ['eomerpus. 10 — 11 kmaccsr:

yuel. s 001e00pa3oBaT. opraHu3anuii: 6a30Beii U yrayosa. yposHu. M.: IIpoceemenue, 2020.
I'eometpus. COopHUK puMepHBIX pabounx mporpamm. 10 — 11 kimaccer: y4e6. mocobue s 00meo0pa3oBar. opranu3aiuii: 6a30BbIil 1
yray6i. ypoBuu . M.: «lIpocsemienue, 2020. CocraButens: T.A Bypmucrposa.

KonuuecTBo yacoB B Hefeno: — 1 4ac B HEAETIO
CootserctByeT TpedoBanusiMm ®I'OC u OOIT

Koau4yecTBO yacoB 3JIeKTpOHHbIe
Ne IIpakTHYeckue u Jara uudposbie
W Tema ypoka Beero KonTpoabHble caﬂmcm,ﬂe JIbHbIe HM3Yy4YeHUsi  oOpa3oBaTejIbHbIE
padorui padoThI pecypchl
Tena Bpamenus 124
Cdepa u map: ueHTp, paauyc,
1 JUaMeTp; TUION[aab IOBEPXHOCTH 1
chepsl
B3anmMHoe pacronoxxenue chepsl u
2 IUIOCKOCTH; KacaTellbHasl IIITOCKOCTD K 1
cdepe; momuas chepsl
3 N3oOpaxkenue cdepsl, mapa Ha 1 1
iockoctu. CeueHust mapa
[{unuuapuyeckast TOBEPXHOCTb,
4 oOpa3zyromue MUINHIPHIECKOM § 1
MOBEPXHOCTHU, OCh LIMJIMHIPUIECKOMH
MTOBEPXHOCTH
[unmmaap: ocHOBaHUS B OOKOBast
5 MOBEPXHOCTh, 00pa3yroIas 1 OCh; 1
IUIoIIas OOKOBOM M IIOJHOM
MOBEPXHOCTHU
N300parkeHne LMIMHIpPA HA
6 tockocTu. Pa3BEépTka mumuHIpa. 1 1

CeueHns HUJIIMHApAa (HJ'IOCKOCTBIO,




MapajuieIbHON UIN
MEPIEeHIUKYJIAPHOM OCH LIMIUHAPA)

10

11

12

Konnueckas noBEpXHOCTb,
o0pa3yroIre KOHUIeCKOn
ITOBEPXHOCTH, OCh U BEPIIUHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHue U BepIIKHA,
oOpasyroias 1 0Ch; IO OOKOBOM
U IIOJIHOM ITOBEPXHOCTHU

VY ceuéHHbI KOHYC: 00pasyromue u
BBICOTA; OCHOBaHMs U OOKOBast
IIOBEPXHOCTH

N300pakeHne KOHyca Ha TIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(TI0CKOCTBI0, MapauIeTIbHON
OCHOBAHHUIO, U INIOCKOCTHIO,
IIPOXOJISIIEH Yepe3 BEPIINHY)
KomOuHanus ten BpameHus u
MHOTOTPaHHUKOB

KomOunamus ten BpareHus u
MHOT'OI'PAaHHUKOB

13

O0BEMEI TE

ITonsarue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

54

14
15

OO0bEM MIMH]Ipa, KOHYCa
O06BEM mapa u wiomaas cheps

16

[Tomo6HbIE Tena B MPOCTPAHCTBE.
COOTHOIICHUS MEXTY TUTOIIAISTMHI
MMOBEPXHOCTEH, 00bEMaMH MMOTOOHBIX
Te

17

Konrtponbnas padora Nel no reme
"O6bemsbl Ten"




BekTopbl 1 KOOPAMHATHI B
NMPOCTPAHCTBE

104

18
19

Bekrop Ha m10cKOCTH U B
IIPOCTPAHCTBE

CloXCHHE U BBIUNTAHHUC BCKTOPOB

20

21

22

23

YMHOKEHUE BEKTOPA HA YUCJIIO

Pasnosxenune BekTopa 1o TpéM
HEKOMILJIaHApHBIM BekTOpaM. [IpaBuiio
napajuiesienumnea

Pemenune 3ama4, CBSI3aHHBIX C
MPUMEHEHUEM TTIPaBUJI JEHCTBUH C
BEKTOpaMHU

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpanctBe. KoopauHarsl BekTopa.
[Ipocreiimue 3a1a4n B KOOpIUHATAX

24

25

VYron mexnay Bekropamu. CkajspHoe
IIPOU3BE/ICHNE BEKTOPOB
Brruncnenue yriioB Mex1y NpsSMbIMU
U IUIOCKOCTSIMU

26

27

28

KoopanHaTHO-BEKTOPHBIN METON ITPU
pELIeHNN TeOMETPUYECKUX 3a/1a4
KonTponbHas padota Ne2 mo teme
"BekTopsl 1 KOOpAMHATHI B
npocrpancrae”

IloBTOpPEHUe, 00001ICHNE U
CHCTEeMaTHU3aLMs 3HAHUIA.
[ToBTOpenue. OcHOBHBIE (DUTYPHI,
(bakThl, TEOpEMBI Kypca INIaHUMETPUU

T4

29

30

IToBropenue. OCHOBHBIE HUTYPHI,
(bakTbl, TEOpEMBI Kypca IJIaHUMETPUU
[ToBTOpenue. 3anaun MIAHUMETPUN U
METOJIbl UX PELICHUS




[ToBTOpeHue. 3a1aun MIIAHUMETPUN U

31 1
METO/bI UX PEIICHUS
30 [ToBTOopenue.. OCHOBHBIE (DUTYPHI, 1
(baKThl, TEOpPEMBI Kypca CTePEOMETPHUU
33 Wrorosast KoHTpoJbHAsE paboTa Ne3
34 [ToBropenue. O6bEMBI HUTYp
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




IIporpammMHoe u yueOHO-MeTOAMYECKOe 00ecniedyeHHe Peain3auuu NPOrpaMMbl

Kaace O0s3aTeIbHbIE MeTtoanyecKue MaTepUAIbI A YUUTEA
yuyeOHbIe
MaTepuaibl 1Jsl
y4eHHKa
10 1. Teomerpus, | 1. BypmucrpoBa T.A. | 1. N3yuenue anreOpsl u

Maremartuka 10 - 11: «IIporpamMmpl Havay aHanu3a B 10-11
y4eOHUK i | o0eoOpa3oBareNnbHbIX | yueOHHMKY: KHura amst
001eo0pazoBaTellb | YUpeKICHUH. yuutens/ H.E.®enoposa, 3.
HBIX Anrebpa u  Hauana | Jlugaktudyeckue MarepHualbl
yupexnaenuii/JI.C.A | ananu3a. 10- | mo reomeTpun
TaHACSH, 1 1xmacceny, M.:IIpocsemienue,2007
B.®.byry30B u ap. | coctaBurens T. A. 2. H3ydeHue reoMeTpUH B
- M.: Bypmuctposa, - | 10-11 xnaccax : Meton. ans
IMpocsemenne,2020 | M.«IIpocsemnne»,2010 | yaurens/ C.M. Caaxss,

2. bypmucrpoBa T.A. | B.®. byty3oB. — M.:
[IporpamMmebl 3. KonTponbhbie u
00111€00pa30BaTENIbHBIX | MPOBEPOYHBIE PAOOTHI IO
YUPEXKICHUM. TE€OMETPUH.
I'eomerpus. 10-11 [Toco6ue/J1.N.3BaBuu,
kiacesl, T. A. A.P.Ps3anoBckuii u ap.-
Bypmuctposa, - 4. 3ajgaum o reoMeTpuu. 7-
«IIpocsentane»,2010 11 xnaccel/ b.I'. 3uB,

11 1. BbypmuctpoBa T.A.

Martemaruka | 2. «l'eomerpus 7» | «lIporpammel 1. W3yuenue reomerpuu B
aBT.Atanacsan JI.C., | o6meo6pazoBarenbubix | 10-11 kmaccax : Meroa. s
byry30oB B.®. u 1p. | yupexIeHUN. yuutens/ C.M. CaaksH,
Vueb.qs 10 — 11 | Anrebpa  u Hauvana | B.®. Byry3oB. — M.:

KIL. aHaJu3a. 10- | 2. KonTponbHbie U

o01eoOpa3oBar. 1 1xmacceiy, IIPOBEPOUYHBIE PAOOTHI IO

YUpEeXKIECHUH. cocraButenb T. A. T€OMETPHH.

M.: Ilpocsemenue | bypmucrposa, - | [Tocobue/JI.1.3BaBuy,

2020r. M.« Ipocseutnue», 2010 | A.P.Ps3anoBckuii u nip.-
2. bypmucrpoa T.A. | 3.3agauum no reomerpuu. 7-
[Tporpammel 11 xmaccel/ b.I'. 3uB,
obmeobpaszoBarenbHbIX | 4.Marematuka.Ilonroroska k
YUpEeXKICHUH. EID.

I'eomerpus. 10-11
kiaaccel, T. A.
bypmucrposa, -
«IIpocsentane»,2010




HNuTepHer —pecypcesbi:
METOAUYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJISA
1. Smenko U.B. AnreGpa u Hayana aHanu3a. Y HUBEPCAIbHBIA MHOTOYPOBHEBBI COOPHHK
3amad. 10 — 11 kmaccsl: yueb. mocobue mist obieoOpa3osar. opranusanmii/ 1.B.
SAmenko, C.A. lllecrakoB. — 2-¢ u3a. — M.: IIpocsemmenne, 2020.
2. Anrebpa u Havana aHaiauza. Meroaudeckoe rmocoodue mo maremaruke 10 -11 kmaccer
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-matematika_type-
metodicheskoe-posobie/

3. http://seninvg07.narod.ru/005 matem vilen 6.htm

Hudposbie 00pa3oBaTe/ibHbIe H HHTEPHET PECyPChI 10 MATEMATHKE
e UutepakTuBHbIi yueOnuk. Marematuka 10-11 xiacc. [IpaBuia, 3anaun, mpumepsl
http://www.matematika-na.ru
e MynbTuMeaNitHOE yueOHO-MeTognuecKoe nocobue «Marematuka 5-11»
e Marematuka Exponenta.ru, http://www.exponenta.ru Kommnanus Softline.
e (OOpa3zoBaTenbHBI MaTeMaTHUECKU callT. MaTepuansl JUist CTyI€HTOB: 3a]1a4 C
pELICHUSAMHU, CIIPABOYHHK 10 MATEMATHUKE, SJIEKTPOHHBIE KOHCYIbTAIIHH.
e ['azera «Marematuka» M3narensckoro goma «IlepBoe ceHTAOps»
http://mat.1september.ru
Matemaruka B OTKpbITOM Kojuie/mke, http://www.mathematics.r .
http://www.resolventa.ru/demo/demomath.htm
Marematuka omntaiia http://uchit.rastu.ru
Marematrka u oOpa3oBanue, hitp://www.math.ru
MOCKOBCKHI IIEHTP HEMPEPHIBHOTO MaTeMaTtudeckoro oopazosanus (MLIHMO),
http://www.mccme.ru
Allmath.ru — Bcs matemartuka B ogaom mecre http://www.allmath.ru
EqWorld: Mup matemaTnyeckux ypaBHeHwuid, http://eqworld.ipmnet.ru
Exponenta.ru: oOpa3oBarenbHbIii MaTeMaTHYSCKHU caiT, hitp://www.exponenta.ru
Bcest anemenTtapras marematrka: CpeqHsisi MaTeMaTH4ecKasi MHTEPHET-IIKOJa,
http://www.bymath.net

I'eomeTpuueckwuii mopran, http://www.neive.by.ru
e ['paduxu pynkuii, http://graphfunk.narod.ru

e JIMgakTHYECKUE MaTepUaIIbl M0 HHYOPMATHKE U MaTEMaTHKE,
http://compscience.narod.ru

e JluckperHas matemaTuka: anroputmsl (mpoekt Computer Algorithm Tutor),
http://rain.ifmo.ru/cat/

e 3ajauu 10 TeOMETPUU: HHPOPMAITMOHHO-TTOMCKOBAs CHCTEMA,
http://zadachi.mccme.ru

e 3aja4yHUK JJId IOJTOTOBKH K OJIMMITMAaM 1o MaTeMaruke, http://tasks.ceemat.ru

e 3aHuUMaTeIbHAas MATEMaTHKa — IIKOJIbHUKAM (OJIUMITHA/IbI, UTPbI, KOHKYPCHI TI0
Mmaremaruke), ttp://www.math-on-line.com

e UurepHer-nipoekT «3amaumy, http://www.problems.ru

e Maremarnyeckue >Tronbl, http://www.etudes.ru

e MaremaTuka on-line: cripaBoyHasi HHpOpMAaIUs B IOMOIIb CTYIEHTY
http://www.mathem.h1.ru

e MaremaTHKa B MOMOIIIb MIKOJBHUKY M CTYJCHTY (TECTHI 10 MaTeMaTuke online),




http://www.mathtest.ru

MaremaTrKa IS TOCTYIAOIKX B BY3bI, hitp://www.matematika.agava.ru
Marematuka: KoHCynbTallmOHHBIN HEHTpP MPENOJaBaTesieil U BHITYCKHUKOB
MaremaTuka

U nporpamMmupoBanue, http://www.mathprog.narod.ru

MareMaTrdyecKkre OIUMITHaabLl U OMMIIMagHbIe 3a1aun, http://www.zaba.ru
MeskayHapoIHbIi MaTeMaTHUeCKui KOHKYpe «Kenrypy», http://www.kenguru.sp.ru
Mertoauka mpenoaaBanus Matemaruku, http://methmath.chat.ru

Caiit anemenTapHoit Matemaruku Jmurpus ['ymmna, hitp://www.mathnet.spb.ru

https://resh.edu.ru/
https://www.yaklass.ru/

«A cnam EI'D. Cpennee ob1iee oOpa3oBaHue. Y4eOHBINH MOIYIb IO PEIICHUIO TPYIHBIX
3amanuit mo yuebnomy npeamery «Matemarukay. 10-11 kmaceen» AO U3natenbeTBo
«[IpcBenienue»
https://lecta.ru/roditelyu?utm_source=newprosv&utm_medium=parents-cards

Ypoxku. Koucrpykropsr https://urok.1c.ru/library/

https://math-ege.sdamgia.ru/
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