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IHHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHoro kypca «l'eomerpus» 0GazoBoro ypoBHs s oOywaromuxcs 10 —11 kmaccoB pa3zpaboTaHa Ha OCHOBE
denepanbHOTO roCcyapCTBEHHOT0 00pa30BaTEIbHOTO CTaHIAPTa CPpeAHEro o0IIero 00pa3oBaHus, ¢ y4€TOM COBPEMEHHBIX MHPOBBIX TPeOOBaHUIA,
MPEIbSBISEMBIX K MAaTEMaTHYECKOMY 00pa30BaHUIO, U TPAAULIUN POCCHIICKOTO 00pa3oBaHus. Peanuszanus nporpaMmMbl 00ecrieunBaeT OBJIaIeHUE
KITFOUEBBIMH KOMIICTCHIIUSIMHU, COCTABIISIONIMMHU OCHOBY JIJII CAMOPA3BUTHsI M HETMPEPHIBHOTO 00pa3oBaHUS, IEIOCTHOCTh OOIICKYJILTYpPHOTO,
JIMYHOCTHOT'O U MMO3HABATCJIBbHOI'O Pa3BUTUA JIMYHOCTHU o6yqa}oumxcs1.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Baxnocte ydeOHOro Kypca reoMeTpUM Ha YpPOBHE cpeaHero oOmiero o0pa3oBaHUsi OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO
METanpeIMETHBIX U NMPEAMETHBIX PE3yJIbTaTOB OO0YUYEHHUS T€OMETPUM B HAIPABICHUHU JIMYHOCTHOTO Pa3BUTHs OOyyaroumxcs, GOpMHUPOBAHUS
(YHKIIMOHATTLHOH MaTeMaTHYECKOW TPaMOTHOCTH, H3Y4YCHHs JPYyTrUX YYEOHBIX JUCHUIUIMH. Pa3BuTHEe y O0OO0yYaroImuxcs MPaBHIbHBIX
MIPEJICTABICHUIA O CYITHOCTH U MPOUCXOXKICHUU T€OMETPUUYECKUX aOCTPAKIIMA, COOTHOIIEHHUU PEaTbHOTO U UICATBHOTO, XapaKTepe OTPAKCHHUS
MaTeMaTHIECKOU HayKOﬁ SIBJIEHUU U MponecCcoB pCaJIbHOIO MUpa, MECTC rCOMCTPHUU B CUCTCME HAYK U POJIM MAaTEMAaTUICCKOT'O MOJACIIMPOBAHUS B
HAay4YHOM IIO3HAHWHW W B IPAKTHKE CHOCO6CTByeT q)OpMI/IpOBaHI/IIO HAay4YHOro MHPOBO33PCHUA YyYAIIUXCA, a TAKKEC Kad4€CTB MBIIIJICHUS,
HEOOXOUMBIX JUTS aJaNTalliid B COBPEMEHHOM OOIIIeCTBE.

I'eomeTpust sBrsieTcs OMHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEAHETO 00IIero oOpa3oBaHMs, TaKk KaKk OOECHEeYnBaeT BO3MOXKHOCTHh
HU3YYCHUS KaK JUCHUILIIMH CCTGCTBCHHO-Hay‘{HOI;'I HaITpaBJICHHOCTH, TaK U FyMaHI/ITapHOI\/JI.

Jlornueckoe MBIIIJICHHUE, (bopMpreMoe IIpU U3y4YCHUU O6y‘IaI-OHH/IMI/IC$I HOHATHUHHBIX OCHOB TCOMETPUHN U TOCTPOCHUU HCTIOYKHU JIOTUICCKUX
YTBEPXKICHHUI B XOJE PEIICHHS I€OMETPUYECKUX 3a/la4, YMEHHUE BBIABHIaTh M OIPOBEPraTh TMIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS IMPH
pElIeHNH 3a7]a4 eCTECTBEHHO-HAYYHOTO 1IUKJIA, B YaCTHOCTU U3 Kypca (pU3UKH.

YMeHne OpueHTUPOBATHCS B MTPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IACTAX NESATEIHHOCTH YenoBeka. OpHueHTanus 4eIoBeKa
BO BPEMEHHU H IPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €r0 COIMAIbHOTO OBITHS, (hopMa OTPaKEHUS OKPYIKAIOIIETO MUPA, YCIOBHE YCIIEITHOTO
MO3HAHUS U aKTUBHOTO NIpeoOpa30BaHusl ACUCTBUTEIbHOCTH. OniepupoBaHKe MPOCTPAHCTBEHHBIMU 00pa3aMu OObEIMHSAET pa3HbIC BUBI YUEOHOM
U TPYAOBOH NEATEIbHOCTH, SIBISIETCS OJHUM U3 MPO(EeCCHOHAIBHO BaXKHBIX KaueCTB, IOATOMY aKTyallbHa 3a7a4a (GOpMHUPOBAHHS Y 00yUYaIOIUXCS
MIPOCTPAHCTBCHHOI'O MbBIINIJICHHUA KaK PAaSHOBHUIHOCTH 06pa3H0r0 MBINUJICHUA — CYIICCTBCHHOTO KOMIIOHCHTA B IIOAT'OTOBKEC K HpaKTI/I‘IeCKOfI
ACATCIIBHOCTH 11O MHOTYM HAIIpaBJICHUSAM.

Ienb ocBoeHUs porpaMMbl y4eOHOTO Kypca «I'eoMeTpus» Ha 0a30BOM ypOBHE OOydYeHHUs] — 00meo0pa3oBaTeIbHOE U OOIICKYIBTYpHOE
paszBuTHe OOyyarolmmxcs 4epe3 obOecredeHre BO3MOKHOCTH MPHOOPETEHUS M UCIOIB30BaHUS CHCTEMATUYECKUX T€OMETPUUYECKUX 3HAHMHA U



NeUCTBUH, CIEU(PUYHBIX T€OMETPUHN, BO3MOXHOCTH YCIICHIHOTO MPOJIOJHKEHUST 00pa30BaHUsI 110 CIEIUAIBHOCTSM, HE CBSI3aHHBIM C MPHUKJIAIHBIM
HCIOJIb30BAaHUEM T€OMETPHUH.

[IporpammMa 1o reomerpuu Ha 6a30BOM ypOBHE NpEIHA3HAYEHA Ui OOy4YarOLIMXCS CPEJHEH ILIKOJIbI, HE MCIBITHIBABIINX 3HAYMTEIbHBIX
3aTpyAHEHUI Ha YpOBHE OCHOBHOro oOmiero oOpas3oBaHus. Takum oOpa3oM, oOydaroniuecs Ha 0a30BOM YPOBHE JIOJKHBI OCBOUTH OOIHe
MaTeMaTH4eCKUEe YMEHUS, CBI3aHHBIE CO CIICIIU(PUKON FeOMETPUH M HEOOXOUMBIE JIS1 ’KU3HHU B COBPEMEHHOM o011ecTBe. KpoMe 3Toro, OoHu UMEIOT
BO3MOXXHOCTh H3YYHMTh TE€OMETpHUI0 Oojiee TJIyOOKO, €Clii B JajbHEHIIEM BO3HMKHET HEOOXOAMMOCTh B TIE€OMETPHUYECKHX 3HAHMSIX B
po¢eCCUOHAILHON EATEIbHOCTH.

JIoCTHKEHHE LeNU OCBOSHMS MPOrpaMMbl OOECTIEUMBAETCS PEIIEHHEM COOTBETCTBYIOUIMX 3ahad. [IpHOpHUTETHBIMM 3ajladyaMu OCBOEHHUS
kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11 kiaccax sBistoTCs:

* (opmupoBaHME MTPEACTABICHHS O TEOMETPUN KaK YaCTH MUPOBOU KyJIbTYPbl M OCO3HAHHUE €€ B3aMOCBS3H C OKPYKAIOLUIIM MHPOM;

* (opmHpOBaHUE NPEICTABICHNUS O MHOIOIPDAaHHMKAX U TelaX BpAIEHUs KaK O BaXKHEHIIMX MATEMaTHMYECKUX MOJENSX, MO3BOJISIONIUX

OIMCHIBATh U U3y4aTh pPa3HbIE SBJICHUS OKPY’KaIOIIEro MHUpa;

* (opmHpOBaHUE YMEHHS PAcIIO3HABATh HAa YEPTEKAX, MOJIENIAX U B PEaIbHOM MUPE MHOTOIPAaHHHUKH U TeJla BPAICHUS;

® OBJAJICHUE METOJAMH PELICHHS 33J]a4 Ha MOCTPOSHHSI HAa H300paKECHUSX MMPOCTPAHCTBEHHBIX (PHUTY;

* (opMHpOBaHUE YMEHMSI ONIEPUPOBATH OCHOBHBIMH ITOHATHUSMHU O MHOTOI'PaHHUKAX U TeJIaX BPALLEHHs U UX OCHOBHBIMH CBOMCTBaMU;

® OBJAJIEHUE ANTOPUTMAMU pELICHUS OCHOBHBIX THIIOB 3aja4; (OPMHUPOBAHUE YMEHHs IPOBOAUTH HECIOXKHBIE J0Ka3aTelIbHbIE
pacCcyKIEeHMs B X0JI€ PELIEHUS CTEPEOMETPUUECKUX 3aa4 U 3a7a4 C IPAKTUYECKUM COJIEP/KAHUEM;

®  pa3BHUTHE UHTEJUICKTYaJbHBIX U TBOPYECKHX CIOCOOHOCTEH 00yUaromuxcs, Mo3HaBaTeIbHON aKTHBHOCTH, UCCIIEIOBATEIILCKUX YMEHHH,
KPUTUYHOCTH MBILUICHHUS;

* (¢opmupoBaHue (YyHKIMOHAIBHOW TI'PaMOTHOCTH, DPEJIEBAHTHOW TIE€OMETpUHU: YMEHHE paclio3HaBaTh IPOSBICHUS T€OMETPUUYECKHX
MOHATHUH, 00BEKTOB ¥ 3aKOHOMEPHOCTEN B pEalIbHBIX KU3HEHHBIX CUTYaLUAX U PH U3YYEHUH JPYTUX yUEOHBIX MPEIMETOB, POSBICHHS
3aBHCUMOCTEH W 3aKOHOMEpHOCTEH, (hOpMYyIMpOBAaTh MX HA S3BIKE T€OMETPUU M CO3/1aBaTh I€OMETPUYECKHE MOIETH, MPUMEHSTH
OCBOEHHBIM reOMETPUYECKHIl anmapaT AJisl pellieHus MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4, HHTEPIIPETUPOBATh U OLIEHUBATH MOJyYE€HHBIE
pe3yJbTATHI.

OTnuuuTeNIbHOW 0COOEHHOCTBIO MPOTPaMMBbI SIBISICTCS BKJIIOUYEHHE B KypC CTEPEOMETPUMH B Hayasle €ro M3y4YeHMs 3a/ad, pellaeMblX Ha
YpOBHE MHTYUTHBHOTO MO3HAHMSA, M ONpeACIEHHBIM 00pa3oM OpraHM30BaHHas paboTa HajJ HUMH, YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO H
MIPOCTPAHCTBEHHOT'O MBILIUIEHUS, CTUMYJIMPYET MPOTEKaHUE HHTYUTHUBHBIX MTPOLIECCOB, MOTUBUPYET K JajJbHEHIIEMY H3yUEHUIO IIPeIMeTa.

[Ipennourenue oTHAETCA HAIISIHO-KOHCTPYKTUBHOMY METOJy OOYYEeHMs, TO €CTh TEOpPETHYECKHE 3HAaHWs HUMEIT B CBOEH OCHOBE
YYBCTBEHHOCTb IPEIMETHO-IIPAKTUUECKON AESITENBbHOCTH. Pa3BUTHE NMPOCTPAHCTBEHHBIX MPEICTABICHUN y YyYalllUXCS B Kypce CTEPEOMETPHUH
IPOBOAUTCS 3a CU€T pelIeHUs 3a7ad Ha CO3JaHHe MPOCTPAHCTBEHHBIX OOpa30B M 3a/a4 Ha ONEPHUPOBAHME IPOCTPAHCTBEHHBIMU OOpazaMi.



Cozganmne o0pas3a IPOBOJUTCS C OMOPOM HA HATJISITHOCTH, a ONEPUPOBAHUE O00Pa30M — B YCIIOBUSX OTBICYCHUS OT HATJSAHOCTH, MBICICHHOTO
W3MEHEHUS €r0 UCXOTHOTO COACPIKAHUS.

OcHOBHBIE coJiepxKaTelbHble TUHUU Kypca «I'eomeTpum» B 10—-11 knaccax: «MHuororpanHuKn», «IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBEY,
«Tena Bpamenus», «BeKTOpbl W KOOPJIMHATHI B MPOCTpAaHCTBE». POPMHUpPOBAHME JIOTMYECKUX YMEHHUU paclpelrensieTcss HEe TOJbKO IIO0
coJiepKaTeIbHBIM JIMHUSAM, HO H 10 ToJiaM 00yueHHs Ha YPOBHE CPEIHEro 00Iero oopa3oBaHHUs.

Copepxanue 00pa3oBaHuUs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJibTaTaM OCBOEHHUS pabouell mporpaMMbl, pacnpeies€éHHbIM M0 ToAaM
o0y4eHus1, CTPYKTypUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIaJIECHUE T€OMETPUYECKUMU MOHITUSIMHU M HABBIKAMH OCYILECTBIISUIOCH MOCIEA0BATEIHHO
U TIOCTYyHaTeNbHO, C COONIOJICHHEM MPHHIIMIA MPEEeMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHS BKIIIOUATHNCH B OOIIYI0 CHUCTEMY T'€OMETPUUYECKUX
MPEICTaBICHUN 00yYarOMUXCs, PACIIUPS U yriTyonsis e€, 00pa3ysi MpOYHbIe MHO)KECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reometpun oTBoauTCs 2 yaca B HeAento B 10 kiacce u 1 yac B Henento B 11 kiacce, Bcero 3a aBa roaa o0yueHus - 102 yueOHbIX
yaca.

BocnurarenbHbIil MOTEHIIMATT peain3yeTcs Yepe3 clieayroniue (GopMbl: MPUBJICUCHUE BHUMAHHUS OOY4YalOIIMXCA K IIEHHOCTHOMY AaCIEKTY
M3y4aeMbIX Ha YypOKax SIBJICHHM, HMCIOJb30BaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEW COJEp)KaHMs pas3fenna depe3 Moa00p COOTBETCTBYIOIIUX
yOpaXHEHHH; HCMOJIb30BaHUE BOCIHUTATEIbHBIX BO3MOXKHOCTEH COAEpkKaHHUS TeMbl depe3 MOoA00p COOTBETCTBYIOLIMX 3aJad Ui pElICHHS,;
WCIIOJIb30BaHNUE BOCIMTATEIbHBIX BO3MOXHOCTEH COJEp)KaHUS Y4YeOHOro mpeaMeTa uepe3 JEMOHCTpAIlUio OOydaroluMcsi MPUMEpOB
OTBETCTBEHHOTO, TPAXKIAHCKOTO MOBEACHUS, IPOSBICHUS YEIOBEKOTIOOMSI U JOOPOCEPICYHOCTH, Yepe3 MoA0O0p COOTBETCTBYIOIIUX TEKCTOB IS
YTeHUSI, 3a/1a4 JJIs PEIIeHHUs, TPOOJIEMHBIX CUTyaluid JUIsl OOCY>KICHHs B KIIacce; BKIIOYEHHE B YPOK UTPOBBIX MPOIEAYDP, KOTOPhIE TOMOTAIOT
MOAJEP>KaTh MOTHUBALUIO OOYYAIOMIMXCS K MOMyYCHUIO0 3HAHWN, HATAXKUBAHUIO MO3UTUBHBIX MEXKIUYHOCTHBIX OTHOIIEHUH B KJIacce, TOMOTAal0T
YCTaHOBJICHHUIO JOOpOKEIaTeNbHON aTMoc(epsl BO BpeMs Ypoka; MOOYKIeHHE OOydYaroluXxcs COOJII0/IaTh HA YPOKE OOIICTPHHSITHIE HOPMBI
MOBE/ICHU, MpaBuia OOUIEHHS] CO CTApLIIMMM (ME€JAaroruuecKMMHM pabOTHHKAMM) M CBEPCTHUKAMU (00yYaroIMMMCS), MPUHIMIBI y4eOHOM
JTUCIUTIIMHBL M CAMOOPTaHU3allUuK;, TIPUMEHEHUE TPYIIOBOM pabOThl WM pabOTHl B Mapax, KOTOPhIE y4aT O0ydaromMXcs KOMaHIHOW paboTe U
B3aUMO/ICHCTBUIO C IPYTUMH 00YYarOIMMHUCS.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE NOHATUS cTepeoMeTpur. Touka, IpsAMas, INIOCKOCTb, IPOCTPaHCTBO. [IoHsATHE 00 aKCHOMATHYECKOM MOCTPOEHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

B3anmMHOe pacrnosniokeHue NnpsiMbIX B IPOCTPAHCTBE: IMEPECEKAIOIIMECs, NapajljielbHble M CKpeluBaromuecs npsamele. llapannensHocTb
MPSMBIX U INIOCKOCTEH B MPOCTPAHCTBE: NapajuleibHbIE MPSMBIE B MPOCTPAHCTBE; MapaAJIEIIBHOCTh TPEX MPSAMBIX; NMAapaJIEIbHOCTh MPSIMON U
IUIOCKOCTH. YTIIBl C COHANpaBJICHHBIMU CTOPOHAMH; Yroj MEXAy INpSAMBIMM B NpocTpaHCTBE. [lapaiienbHOCTh IIIOCKOCTEH: MapalijiesibHbIe
IJIOCKOCTH; CBOMCTBA MapaljIesIbHBIX IUIOCKOCTe!. [IpocTeiimme mpocTpaHCTBEHHbIE (DUTYpBl Ha IUIOCKOCTH: TETpa’ap, KyO, mapaliesenunesn;
MOCTPOEHUE CEUCHMUIA.

[lepneHIUKYISIPHOCTD NPSMOM U INIOCKOCTHU: NMEPIEHANKYJIIIPHBIE MIPSIMBIE B IPOCTPAHCTBE, NPSIMBIE MAapajlIeIbHbIE U MEPIEHANKYJIISIPHbBIE
K IJIOCKOCTH, NIPU3HAK NEPIEHINKYJIIPHOCTU NPAMON U IUIOCKOCTH, TEOPEMA O MPSAMOM NMEPHEHIUKYIISIPHON MJIOCKOCTU. YIUIBI B IPOCTPAHCTBE:
YTOJI MEX/1y NPSMOI U IJIOCKOCTBIO; IBYTPaHHbBIN YIoJl, TMHEHHBIN YyroJl ABYIpaHHOro yria. [lepneHauKysp U HaKJIOHHbBIE: pACCTOSIHUE OT TOUKH
N0 TUIOCKOCTH, PACcCTOSHUE OT MPSMOM /10 IUIOCKOCTH, MPOEKIUs (UTyphl HAa IUIOCKOCTh. [lepmeHIuKyIspHOCTh IUIOCKOCTEH: MpU3HAK
MEepNEHIUKYISIPHOCTH ABYX ITOCKOCTEN. Teopema o TpEX neprneHIuKyspax.

MHOrorpaHHUKHU

[ToHsiTHE MHOTOTPAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIMYKIIbIE U HEBBIYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA MHOTOTPaHHUKA.
[Ipu3ma: n-yrombHas mnpu3Ma; TpPaHU M OCHOBAHMS MPHU3MBI, MpsSMas U HAKJIOHHAs NPU3Mbl; OOKOBas W TOJHAs MOBEPXHOCTh MPHU3MBI.
[Mapannenenunen, NpsSMOYTOJbHBIN Mapajienenunesa u ero ceoictsa. [lupamuaa: n-yronpHas nupamMuia, TpaHd ¥ OCHOBaHHE MTUPAMUIBL; OOKOBAsI
U TIOJIHAs IOBEPXHOCTh MMPaMU/Ibl; IPaBWIIbHAS U yCEUEHHAs TMPaMKIa. DJIEMEHTBI IPU3MbI U TUpamMubl. [IpaBuiibHbIE MHOTOTpaHHUKH: TOHITHE
MIPaBMWJIBHOIO MHOTOTPaHHUKA; MPaBUJIbHAs MPU3Ma U MPAaBUIbHAS MUPAMUJIA; IPaBUIIbHAS TPEYTOJIbHAS MMPaMK/Ia U IPaBUIIbHBIN TETpasp; KyO.
[IpencraBieHue o NpaBUIBHBIX MHOTOTPAHHUKAX: OKTA3P, JOACKa’Ap U uKocadap. CeueHus Npu3Mbl U IUPAMHU/IbIL.

CuMMeTpust B IIPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPSAMOHM, IUIOCKOCTH. OJEMEHTHl CHMMETPUM B IUPAMHIAX,
napajulesIenune ax, NpaBuibHbIX MHOIOIPaHHUKAX.

Boluniciienue 31eMEeHTOB MHOTOIPAaHHUKOB: péOpa, auaroHan, yriel. [lnomans 00koBOM MOBEPXHOCTH U IMOJHOM MOBEPXHOCTHU MPSAMOM
MIPU3MBI, TUIOIAh OCHOBaHMH, TeOpeMa 0 OOKOBOW MOBEPXHOCTH MPsAMOI ipu3Mbl. [L1omaas 60KOBOH MOBEPXHOCTH U MMOBEPXHOCTH MPABUIILHOM
MUPaMHJIbI, TeOpeMa O TUIoaau yceu€HHou nupamusl. [Tonstue 06 06béMe. O0BEM MHpaMubl, IPU3MBI.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKAY TUIOMIAAIMHU TOBEPXHOCTEH, 00bEMaMu MOAOOHBIX Tell.



11 KJIACC

Tesa BpaneHus

Hunuaapudeckasi MOBEPXHOCTh, 00pa3yrolue HUIMHAPUIECKON TTOBEPXHOCTH, OCh IMIIMHAPUYECKON MmoBepXHOCTU. L{unuuap: ocHOBaHUS
1 O0KOBast MOBEPXHOCTh, 00pa3yIolas U OCh; IJIONIA b OOKOBOM U MOJHON MOBEPXHOCTH.

Konnueckass moBepxHOCTb, 00pa3yloliie KOHMYECKON MMOBEPXHOCTH, OCh M BEpIIMHA KOHMYECKON moBepxHocTU. KoHyc: ocHOBaHuE U
BepIIMHA, 00pa3yroIIasi ¥ OCh; IJIOMAs OOKOBOM W TMOJTHOW MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3ylolue U BBICOTA; OCHOBAHUSA M OOKOBas
MIOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, AMaMeTp; IUIOIAAb MOBEPXHOCTU cdepbl. B3anMHoe pacronokeHue cepbl U IUIOCKOCTH; KacaTeibHas
IJIOCKOCTH K cdepe; MmIomaab chepsl.

N300paxenue Ten BpaleHUs Ha MII0CKOCTH. Pa3BépTka HUIMHApPaA U KOHYCA.

KomM6unanmu ten BpaiieHusi 1 MHOTOTpaHHUKOB. MHOTOTpaHHUK, ONMMCAHHBINA 0KOJIO cdepsl; cdepa, BOUCAHHAS B MHOTOIPAHHUK, WU TEJIO
BpaIllCHNUS.

[TonsTre 06 00BEMe. OCHOBHEIE CBOMCTBA 00BEMOB Tel. Teopema 06 00bEME MPSIMOYTOIHLHOTO TapaslIeIeHIIe 1a U ciencTBUs u3 He€. O0BEM
nUIMHApPA, KoHyca. O0bEM mapa u mionanab cGepol.

[Tono6uble Tena B mpocTpancTBe. COOTHOLIEHUS MEXKY MJIOIIAASIMH MOBEPXHOCTEN, 00BEMaMH MMOAOOHBIX TEJI.

CedeHus nunuHApa (MapaiesIbHO U NEPIEHIUKYIISIPHO OCH), CEUEHUs KOHYyca (MapaljielbHOE OCHOBAHUIO U IPOXOJIAIIEe Yepe3 BEPLINHY ),
CEYeHHus 1apa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bexkrop Ha miockocTH U B ipocTpaHcTBe. ClI0KEHUE U BBIUUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YUCIIO. PaznokeHne BEKTopa 1o Tpém
HEKOMIUIAaHapHbIM BekTopaM. lIpaBuno napamuienenunena. Pemenue 3amay, cBA3aHHBIX C NPUMEHEHUEM IpaBWII ACHCTBUM C BEKTOpaMH.
[IpssMoyronbpHas cuctema KoopAauHaT B npoctpaHcTtBe. Koopaunarsl Bekropa. [IpocTenmue 3apadun B KOOpAMHATAX. YTOJ MEXAY BEKTOpPaMHU.
CkaniipHO€ MPOW3BEACHHUE BEKTOPOB. BbluMcieHne yriioB MexXIy MNpsSMbIMH M IJIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIA METOJ MpPH pEIICeHUU
F€OMETPUUYECKHX 3a/1a4.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yIbTaThl OCBOEHUS MPOrpaMMbl yueOHOro nmpeamera «MaTeMaTHKay XapaKTepUu3yrTCs:

I'paxnanckoe BocnuTanue:

c(OPMUPOBAHHOCTHIO TPAXKAAHCKOW TMO3MLMK O0O0ydYarollerocs Kak AaKTUBHOTO M OTBETCTBEHHOIO YJIEHA POCCUICKOro oOliecTBa,
MIPEJCTABICHUEM O MAaTEMAaTHUECKUX OCHOBAaX ()YHKLIMOHUPOBAHUS Pa3IMUHBIX CTPYKTYD, SABJICHUH, IPOLEAYP I'PakJaHCKOI0 001ecTBa (BbIOOPHI,
OTIPOCHI U TIp.), YMEHHEM B3aUMOJIeHICTBOBATh C COLIMAIILHBIMUA MHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSIMU U Ha3HAYCHHUEM.

IIaTtpuoTHyeckoe BoCIMTAHHE:

c(OPMUPOBAHHOCTHIO POCCUMCKONW TIpa)IaHCKOM HJIEHTUYHOCTH, YBa)XEHHUS K MPOLUIOMY M HACTOSIIEMY POCCHMCKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOLICHHEM K JOCTM)KCHMSAM POCCHUHCKHX MAaTE€MaTUKOB M POCCHUHCKOM MAaTE€MaTH4ECKOW IIKOJBI, K HCIIOIb30BAHUIO JTHX
JOCTH)KEHUH B IPYyTrUX HayKax, TEXHOJOTHUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAaHHEM JYXOBHBIX IIEHHOCTEH poccHilckoro Hapona; c(pOpMHpPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, 3TUYECKOrO IOBEICHMUS,
CBA3aHHOTIO C IPAKTUYECKUM INPUMEHEHHEM NIOCTHKEHUN HAyKH M JAEATEIbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIaJa B ITOCTPOCHHE
yCTOMUYUBOTO OyAyIIEro.

JcTeTHYeCKoe BOCIIUTAHHe:

ACTETUYECKUM OTHOUIEHHEM K MUPY, BKJIIOYas 3CTETUKY MaTEMaTHUECKUX 3aKOHOMEpPHOCTEW, 0OBEKTOB, 3ajay, PelIeHUl, paccyKICHH;
BOCIIPHMMYHUBOCTBIO K MATEMATUYECKUM aCIIEKTaM Pa3JIu4HbIX BUJIOB HCKYCCTBA.

PDu3nyecKoe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO YMEHUS IPUMEHATh MaTeMaTHYECKUE 3HAHUS B MHTEpecax 3J0POBOT0 U O€30MaCHOTr0 00pa3a >KU3HU, OTBETCTBEHHOI'O
OTHOIICHHUS K CBOEMY 3/I0pPOBBIO (3I0pOBOE MHTaHHWE, COATAHCHPOBAHHBIN PEXUM 3aHATHHA M OTHAbIXa, PEryJisipHas (U3NYecKas aKTUBHOCTH);
(U3NYECKOTr0 COBEPLICHCTBOBAHHUS, P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIIBHON JESITEIBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM LEHHOCTH TPYIOJIIO0MS, MHTEPECOM K pa3IUYHbIM cdepaM MpodecCHOHATBHONU esSTeNbHOCTH,
CBSI3aHHBIM C MaTEMAaTHUKOH M €€ MPUIOKEHUSIMH, YMEHUEM COBEPIIATh OCO3HAHHBIN BHIOOP Oymymieil mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE
KU3HEHHbIEC IUIaHbl; FOTOBHOCTBIO M CIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa30BaHUI0 M CaMOOOpa30BAHMIO HA NPOTSIKEHUU BCEH KHU3HH,
TOTOBHOCTBIO K AKTUBHOMY YYacCTHIO B PELICHUM NTPAKTUYECKUX 3a]1a4 MaTeMaTU4EeCKON HAaIPaBJIEHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:



c(OPMHPOBAHHOCTHIO IKOJIOTUUYECKOI KYJIbTYpPbI, TIOHUMAHUEM BIUSHUS COLUATBHO-I)KOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOTHON
U COLMAbHOM Cpefibl, 0OCO3HAHHEM ITI00AIBFHOTO XapaKTepa SKOJIOrMUECKUX NMpo0sIeM; OpUeHTallell Ha MpUMEHEeHNEe MaTeMaTHUYEeCKUX 3HAaHUH JUIs
peleHus 3a/1a4 B 00J1aCTH OKPY XKaroIel cpelibl, INIAHUPOBAHUS IOCTYIIKOB M OLIEHKH UX BO3MOKHBIX ITOCIIEACTBUH JUIsl OKPYKAIOLIEH Cpe/Ibl.

IleHHOCTH HAYYHOTI'O MO3HAHMSA:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH W OOIIECTBEHHOH MPAaKTHUKH,
MMOHUMaHHEM MaTEeMaTHYeCKON HAYKH KakK c(hephl 4eTOBEUECKON NESTEIbHOCTH, STANoB €€ pa3BUTHs U 3HAYHMOCTH JUIS PAa3BUTHUS [TUBHIIN3AINH;
OBJIQJICHUEM SI3BIKOM MaTE€MaTHKM M MaTeMaTHYeCKOW KyJbTYpOHl Kak CpeACTBOM IO3HAaHUS MHUPA; TOTOBHOCTBIO OCYILECTBIIATH MPOEKTHYIO U
UCCIIeI0BATENBCKYIO IEATEIbHOCTh MHANBHU Y IbHO U B IPYTIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yIbTaThl OCBOSHUS MPOrpaMMbl y4eOHOTo mpenMeTra «MaTemaTrukay XapakTepu3yroTcs OBIIaJeHUEM YHUBEPCAIbHBIMU
nO3HABAMENbHBIMU OCLICINBUAMU, YHUBEPCAIbHIMU KOMMYHUKAMUBHBIMU OUICMBUIMU, YHUBEPCANbHOIMU PE2YIAMUSHBIMU OeUCTNEUIMU.
1) Yuueepcanvuvie noznasamenwvnvie oeiicmsus, obecneuugarom Gopmuposanue 0OaA308bIX KOSHUMUBHBIX HPOYECCO8 00YUAIOUUXCS
(oceoeHue MmemoOoo8 NO3HAHUS OKPYHCAIOWe20 Mupd, HNpuUMeHeHue JOo2U4eCKUX, UCCie008amenbCKux onepayuti, yMeHuti pabomamsv ¢
unghopmayueti).
Ba3zoBble oruyeckue neiicTBus:
® BBIBIATH M XaPaKTEPU30BaTh CYHICCTBCHHBIE NPU3HAKKM MATEMAaTHYECKUX OOBEKTOB, TMOHSATUH, OTHONICHUH MEXIY MOHITHIMU,
(hopMyIHpOBaTh ONpPENEICHHUS IOHSATHH; YCTaHABIMBATh CYIICCTBCHHBIH TPU3HAK KIACCH(UKAIIUU, OCHOBAHHS I OOOOMICHUS |
CpPaBHEHHUS, KpUTEPUHU IPOBOAUMOIO aHAIN3a;

® BOCHPUHUMATh, GOPMYIUPOBATH U MPEOOPA30OBBIBATH CYXKIECHUS: YTBEPAUTEIbHBIC U OTPHUIATENbHBIC, CAMHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

® BBIABJIATH MAaTEMaTHYCCKHEC 3aKOHOMEPHOCTH, B3aMMOCBSI3W WM IMPOTHUBOpEYHUs B (pakTaX, JAHHBIX, HAOMIOJCHUSIX U YTBEPKICHUSX,

npeiaraTh KpUTEPUU 7S BBISIBIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIL;
® JenaTh BHIBOJBI C UCIIOIB30BAHUEM 3aKOHOB JIOTUKH, AETyKTUBHBIX U HHIYKTUBHBIX YMO3AKIIIOUEHUH, YMO3AKIIOYCHHI 110 aHAJIOTUH;
® IPOBOAMTH CAMOCTOSTEIHHO JOKA3aTEILCTBA MATEMATHUECKUX YTBEPXKICHUH (MPSMBIC U OT MPOTUBHOTO), BRICTPAUBATh aPTyMEHTAIIHIO,
MIPUBOIUTH MPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYKJICHHS W BHIBOJIBI;

® BBIOMpaTh CrIOCO0 perieHus: yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHHS, BEIOMpATh HanOO0Iee TOIXOAIIUN ¢ YIETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

basoBble ucciieroBare/ibCKie AeHCTBUSA:



UCTIOJIb30BaTh BOIMPOCHI KAaK HMCCIEIOBATEIbCKHI MHCTPYMEHT MO3HaHUS; (OPMYJIMPOBATH BOMPOCHI, (PUKCHPYIOUIHE MPOTHBOPEUUE,
npo6JieMy, yCTaHABJIMBATh HCKOMOE U JaHHOE, (OPMHUPOBAThH TUIIOTE3Y, ApTyMEHTUPOBATh CBOIO MO3UIUIO, MHEHHE;

IPOBOJUTH CaMOCTOSTENIBHO CIUIAHUPOBAHHBIM HSKCIEPUMEHT, MCCIEJOBAHUE 110 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOIro
00BEKTa, SIBJICHUS, IPOLIECCA, BBIABICHHUIO 3aBUCUMOCTEH MEX /1y 00bEeKTaMH, SIBJICHUSMH, IPOLIECCAMU;

CaMOCTOATENIHO (OPMYIHPOBATH OOOOLIEHUS M BBIBOJBI IO pe3yjbTaTaM IMPOBEAEHHOTO HaOIIOJEHUS, UCCIEI0BaHMS, OLEHHBATH
JIOCTOBEPHOCTH IMOJTyYEHHBIX PE3YJIbTaTOB, BEIBOJAOB M 0000IICHHI;

IIPOrHO3HPOBATh BO3MOXKHOE PA3BUTHUE MPOLIECCA, @ TAK)KE BBIABUIATh IPEAIIONOKEHUS O €0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmanmeii:

BBISBIIATH N€(UIUTHI HH(OPMAIMH, TaHHBIX, HEOOXOIUMBIX JUI OTBETA HAa BOMPOC U JUIs pEILICHUs 3a/1a4H;

BbIOMpaTh MHPOPMALIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJU3UPOBATH, CUCTEMATU3UPOBATh U MUHTEPIPETUPOBATH MH(OPMALINIO
pa3IUYHbIX BUIOB U (POPM IIPEICTABICHHUS;

CTPYKTYPHUPOBATh MH(OPMAIHIO, TPEICTABIATE €€ B pa3IMUHBIX (OpPMax, WITIOCTPUPOBATH IpaUuECcKH;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOSATENIBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

2) YVuusepcanvivie KOMMYHUKamugHbwle Oelicmeusi, 00ecneuusaom c@hopmupo8aHHOCHb COYUATbHBIX HABLIKOG 00YUAIOUWUXCSL.
OO0menue:

BOCIIPUHUMATh U (POPMYIMPOBATH CYXKJIEHHUS B COOTBETCTBUU C YCIOBUSAMU M LEJISAMU OOIEHHS; ICHO, TOYHO, IPAMOTHO BbIPaXXaTh CBOIO
TOYKY 3pCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX, 1aBATh MMOACHCHUS IO XO4Y PCHICHUA 3a/1a41, KOMMCHTUPOBATH HOJIy‘-ICHHLIfI pE3yibTarT;
B XOJ€¢ OOCYXIEHHUS 3aJaBaTh BOIPOCHI IO CYHIECTBY OOCYXIaeMOW TeMbl, MPOOJEMBI, pelIaeMoil 3aJadd, BBICKA3bIBATH HJIEH,
HalleJICHHbIE Ha ITOMCK PELICHUS; CONOCTABIIATh CBOU CYXIEHUS C CYXKACHUSAMH JIPYIMX YYaCTHUKOB JMajiora, 0OHapyKMBaTh pa3jindyue
U CXOJICTBO MO3ULUI; B KOPPEKTHOU opme HopMyTUpoBaTh pa3HOIIACHsl, CBOU BO3PAKECHHUS;

OpCACTABJIATh PE3YJIbTAThI pCHICHUSA 3aJd41, SKCIICPUMCHTA, UCCIICIOBAaHUS, IPOCKTA; CaMOCTOATCIIBHO BLIGI/IpaTB (pOpMaT BBICTYIIJICHUA
¢ Y4€TOM 3ajJa4 Mpe3eHTAl1 U OCOOEHHOCTEHN ayUTOPHH.

CorpyaHunuecTno:

IOHUMAaTh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAMBHUIYaJdbHON pabOThl MPH PELICHWH y4eOHbIX 3aj]lay; MPUHUMATh LEJb
COBMECTHOH JeSITeIbHOCTH, IJIAHUPOBATh OPraHU3ALUI0 COBMECTHON paboThl, pacipeesaTh BUAbl paboT, TOroBapuBaThes, 00CyKIaaTh
MIPOIIECC U PE3yJIbTAT padOThI; 0000IIaTh MHEHUST HECKOJBKHX JIFOJICH;

y4acTBOBaTh B IPyNIOBBIX (popmax paboThl (00CykIeHUS, OOMEH MHEHHI, «MO3TrOBbI€ IITYPMbD» U HHBIE); BBIIOJIHATH CBOIO 4acTb
paboThl U KOOPIUHUPOBATH CBOU JAEUCTBHS C APYTMMH WICHAMHM KOMAH[bl; OLIEHMBATh Ka4yeCTBO CBOETO BKJIAJa B OOIIMN MPOIYKT IO
KPUTEPHSIM, CPOPMYITMUPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUS.

3) YHueepcaﬂbezepezyfmmmmble 06&01’1’!61&1, obecneuusarom qbopMupoeaHue CMBICIO6bIX YCMAHOBOK U HCUSHEHHBIX HABBLIKOB JIUYHOCMU.



Camoopranmu3anmusi:

®  COCTaBJIATH IJIaH, AJITOPUTM PEIICHUS 33]1a4H, BRIOUPATh CIIOCO0 PEIICHUSI ¢ YIETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb:

® BJa/IeTh HABBIKAMU MMO3HABATEIHHOU peieKCUN KaKk OCO3HAHUS COBEPIIAEMBIX IEHCTBUIN M MBICIUTENBHBIX IPOIIECCOB, UX PE3YIHTATOB;
BJIQJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MIPOIIECCca M PE3yJIbTaTa PElICHHs] MATeMaTHIECKON 3a/1auH;

® peaBUETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEUICHUU 3a/1aud, BHOCUTb KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX
00CTOSITENCTB, TaHHBIX, HAMIEHHBIX OUINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHE pe3yJbTaTa LEIH U YCIOBUSM, OOBSCHATH MPUUYMUHBI JOCTIKEHUS WM HEAOCTHXKEHUS pPe3yJbTaTOB
NEeSTEIbHOCTH, HAXOUTh OIIMOKY, 1aBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBarh NOHATHAMU: TOUKA, PsAMasi, INIOCKOCTb.

[IpuMeHATH aKCMOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX IIPU PEIIEHUN F€OMETPUUYECKHX 3a]1a4.

OnepupoBarh NOHATHAMU: APAJLIENBHOCTD U NEPIEHANKYISPHOCTD NPSAMBIX U TNIOCKOCTEH.

KnaccuduimpoBats B3aMMHOE PaCIONOKEHHE IPSAMBIX U IIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh NOHATUAMM: ABYTPAHHBIN yToJ, TpaHU ABYTPAHHOIO yIJia, peOpo ABYTPaHHOIO YIJIA; JIMHEHHBIM Yrojl IBYIpPaHHOTO YIJa;
rpaaycHas Mepa JABYTPaHHOIO yIJia.

OnepupoBaTb MNOHATHSAMH: MHOTOI'DAHHUK, BBINYKIBIM W HEBBITYKIbI MHOIOTPAaHHMK, 3JEMEHTBl MHOTIOIDAHHUKA, IPABWJIBHBIN
MHOT'OT'DaHHHUK.

Pacnio3HaBaTh OCHOBHBIE BUBI MHOTOTPAHHUKOB (MMUPaMUa; MPU3Ma, IPSIMOYTOJIbHBINA apaieenunes, Kyo).

KnaccugunupoBaTs MHOrOrpaHHUKH, BBIOMpas OCHOBAHUS JUIsl KJacCU(PUKALUU (BBIMYKJIbIE U HEBBIMYKJIbIE MHOTOTPAaHHUKH; MTPaBUJIbHbBIE
MHOTOI'PaHHUKH; MPsIMblE U HAKJIOHHBIE MPU3MBI, ITApaJIIeICIUIIE bl ).

OnepupoBaTh NOHATUAMU: CEKYIAs IUIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBACHATH MPUHIUIBI TTOCTPOCHUS CEUSHHIA, UCTIONB3YS METOJI CJIEIIOB.

Ctpouth ce4eHHsI MHOTOI'PaHHUKOB METOJIOM CJIEJIOB, BBIIIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKH U3 PUCYHKOB IIPOCTHIX O0BEMHBIX PUTYD:
BUJ CBEPXY, COOKY, CHH3Y.



Pemrate 3a1aun Ha HAXOXKACHHWE TEOMETPUYECKUX BEIMYMH MO 00pasliaM WM aJIFOPUTMaM, IPUMEHSSI N3BECTHBIC aHAIUTUYECKUE METO/IbI
IIpY PEUICHUHU CTAHJAPTHBIX MATEMAaTUYECKUX 3a/1a4 HA BBIYHMCICHHE PACCTOSHHUNM MEXAY IBYMsI TOYKaMH, OT TOYKHM JI0 MPSMOM, OT TOYKH JI0
IJIOCKOCTH, MEXKIY CKPEIIUBAIOIIUMHUCS MPSIMBIMH.

Pemrate 3a1aun Ha HaXOXKJAECHHWE FEOMETPUUECKUX BEIMYUH MO 00pasliaM WM aJIFOPUTMaM, IPUMEHsS] N3BECTHBIE aHAIUTUYECKHUE METO/IbI
IIpY PELIEHNN CTaHJAPTHBIX MATEMAaTHYECKUX 3a7a4 HAa BBIYMCIICHUE YIJIOB MEXY CKPEIUBAIOIIMMUCS IIPSIMBIMH, MEKy IPSIMOU U IUIOCKOCTHIO,
MEXKIY IUIOCKOCTSIMH, JBYTPAHHBIX YIJIOB.

Borancnare 00bEMBI U IIJI0IIAIU TOBEPXHOCTEH MHOTOTPaHHUKOB (IIPU3Ma, IMpaMKJIa) ¢ IPUMEHEHHEM (POPMYJI; BBIYUCISATh COOTHOLIEHHUS
MEX]y IUIOIIAsIMU TOBEPXHOCTEH, 00bEMaMU MOJOOHBIX MHOTOTPAHHUKOB.

OmnepupoBath NOHATUSAMU: CAMMETPHS B IIPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CHMMETPHH;, IIEHTP, OCh U IMJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3BnekaTh, mpeoOpa3oBhIBaTh U WHTEPIPETHPOBATH HHPOPMALIUIO O MPOCTPAHCTBEHHBIX TEOMETPUUYECKHX (UTypaX, MPEJCTaBICHHYIO Ha
4yeprexax U pUCyHKax.

[TpumeHnsaTh reomMeTpruecKue (hakThl A PELICHUS CTEPEOMETPUUECKUX 3a1ay, IPENoIaraloliuX HECKOIbKO IaroB peIeHH s, €CIIH yCIOBUS
NPUMEHEHHS 33JJaHbI B IBHOH (opme.

[IpuMeHATH npocTeIIE MPOrPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI ITPU PELICHUH CTEPEOMETPUUECKHUX 3a/1a4.

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOAE U )KU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHsITh NOTyUYEHHBIE 3HAHNS HA NIPAKTUKE: AaHAJIM3UPOBATH PEalIbHbIE CUTYalluu U IPUMEHATh U3yUEHHBIE ITOHATHS B IIPOLIECCE NTOUCKA
peleHust MaTeMaTHYeCKH COPMYITMPOBAHHON MPOOIEMBI, MOJECIUPOBATh PealIbHbIE CUTYAIlUH Ha SI3bIKE TEOMETPUH, UCCIIEI0BATh TOCTPOCHHBIE
MOJIENIU C UCIIOJIb30BAHUEM I'€OMETPUUECKHUX MOHATUH U TEOpeM, almnapara ajareOpsl; pemarbh IPakKTUUECKHUE 3a1a4u, CBA3aHHbIE C HAXOXKICHUEM
TE€OMETPUYECKUX BEIIMYUH.

11 KJIACC

OmnepupoBaTh TOHATHUAMH: IWIMHIPUYECKAs IMOBEPXHOCTh, OOpasylolMe MMIMHAPHYCCKON MMOBEPXHOCTH; IMJIMHAP, KOHHYECKAs
MOBEPXHOCTh, 00pa3yIOIINe KOHNIECKON MIOBEPXHOCTH, KOHYC; Chepruueckast TOBEPXHOCTb.

Pacno3naBats Tena BpaieHus (IWIMHAP, KOHYC, cdepa u mmiap).

OOBACHATH CIOCOOBI MOTYYSHHS TEJl BPALICHHUS.

KrnaccudunupoBats B3aMMHOE PacIioyiokeHUe Chepbhl U INTOCKOCTH.

OmnepupoBath MOHATUSMU: IAPOBOM CErMEHT, OCHOBAaHHE CErMEHTA, BRICOTA CETMEHTA; IIAPOBOH CJI0H, OCHOBAHHUE IIAPOBOTO CJIOS, BBICOTA
IIAPOBOTO CJIOST; IIIAPOBO CEKTOP.

Bbrancnsatbe 00bEMBI M TUIONIAU TOBEPXHOCTEW TeJ BPALICHUS, TEOMETPUIECKUX TeJ ¢ IPUMEHEHUEM (HOpMYIL.



OnepupoBaTh MOHATHUSMHU: MHOTOI'PaHHUK, BIIMCAHHBIN B cpepy U ONMMCaHHBII OKOJIO cepsl; chepa, BIUCAHHAS B MHOTOIPAaHHHK HITH TEJIO
BpaIEeHUS.

BBIYHCIIATE COOTHOMICHUS MKy TUIOMIAISIMH MTOBEPXHOCTEH U 00hEMAMH MOTOOHBIX TEJ.

N3o06paxats n3yuaembie (GUTYPBI OT PYKH U C TPUMEHEHHUEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS Tel
BpallEHUS.

W3BiiekaTh, HHTEPIPETUPOBATH U MPeoOPa30BBIBATh HH(YOPMAIIMIO O MTPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpaAX, MPEJACTABICHHYIO Ha
YepTeKax U PUCYHKAX.

OnepupoBarh NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BI)IHOJ'IHS[TB ﬂeﬁCTBHﬂ CJIOXKCHUA BCKTOpOB, BbBIYUTAHUA BGKTOpOB n YMHO)KGHI/I?I BGKTopa Ha 4ucjio, O6’I)$[CH$[TI), KaKnMHU CBOfICTBaMI/I OHHU
00J1a1aroT.

[TpuMeHsTh MpaBUIIO MapaslIeyIeuIe a.

OnepupoBath MOHATUSIMU: ACKAPTOBBI KOOPIUHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,
erJ'I Memny BCKTOpaMI/I, CKaJ'ISIpHOG HpOI/IBBeﬂeHI/Ie BeKTOpOB, KOJ'IJ'II/IHeapHI)Ie nu KOMHJ’IaHapHI)Ie BCKTOpLI.

HaxomuTh CyMMy BEKTOPOB H NMPOM3BEACHUE BEKTOpPA HA YHCIIO, YTOJI MEXKYy BEKTOpaMH, CKaJIIpPHOE IPOU3BEICHUE, PACKIIAIBIBATE BEKTOP
0 JIBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3amaBatTh IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[TpuMeHsITh TeOMETpHUYECKUE PAKTHI JJIS PEIICHHS CTEPEOMETPUICCKUX 3a]1a4, MPETIOIaralonuX HECKOJIBKO IIIaroB PEIICHUS, €CITH yCIOBUS
MIPUMEHEHHUS 33JIaHbl B SBHOU (hopMe.

Pemath npocreiiiiye reoMeTpUUECKHE 3a/1a9l Ha IPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METO/1A.

PeH.IaTB 3aJa4i Ha J0KAa3aTCJIbCTBO MATCMATUYCCKUX OTHOH_IGHI/II\/'I " HAXOXICHUC I‘COMCTpI/I‘-IeCKI/IX BCIIMYHUH I10 06pa3uaM 501051 aHFOPI/ITMaM,
HpI/IMeHSISI HN3BCCTHBIC MCTOAbI HpI/I peIHeHI/II/I CTaH[IapTHI)IX MaTEMAaTUYCCKHUX 3a/1a4.

HpI/IMeHHTB HpOCTCfIHIHC HpOFpaMMHBIe CpelICTBa nu 3J'IeKTPOHHO-KOMMYHI/IKaHI/IOHHBIe CUCTCMBbI HpI/I pemeHI/m CTepeOMeTquCCKHX 3agav.

[TpuBOAMTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U )KU3HU, PACTIO3HABATH MTPOSBICHUE 3aKOHOB FTEOMETPUH B UCKYCCTBE.

HpI/IMCHHTB HOJ'Iy‘-IeHHBIe 3HAHUA HaA HpaKTI/IKe: aHaHI/I?)I/IpOBaTL peanLHHe CI/ITyaI_II/II/I 58 HpHMeHHTL I/I3y‘-ICHHLIC IIOHATHUA B Hpouecce IIOHUCKa
peHIeHI/ISI MaTEeMaTU4YCCKU C(l)OpMYHHpOBaHHOfI HpO6HeMI)I, MOI[GJ'II/IpOBaTI) peaanHe CI/ITyaIII/II/I Ha A3BIKC FGOMeTpI/II/I, HUCCJICO0OBATH HOCTpOCHHbIe
MOIACIN C UCIIOJIB30BAHUEM FCOMeTqueCKHX HOHSITI/IfI 158 TeopeM, annapaTa anre6p1;1; pemaTL HpaKTI/I‘—IeCKI/Ie 3aJa4U, CBSI3aHHBIC C HAXO0XKACHUEM
TCOMETPHUYSCKUX BEIIMYUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO yacos DJIeKTPOHHbBIE
Ne HaumenoBaHue pa3jiesioB u Kontpo | Ipakrn (undposbie)
OcHOBHBIE BH/IbI 1€ITEJILHOCTH 00y4aK0IIMXCS
n/m | TeM NPOrpaMMbl Bcero | JbHBIE yeckue oOpa3oBaTe/ibHbIE
padoTsl | padoThI pecypceel
OnepupoBaTh NOHATUAMU: TOUKA, PsMasi, INIOCKOCTb.
[IpuMeHATH aKCMOMBI CTEPEOMETPHUH U CIEACTBUS U3 https://m.edsoo.ru/C5
1 BBenenue B crepeomeTpuio 10
HUX I[P PEIICHUH T€OMETPUYECKUX 3a/1a4. O3R7VIP
[IpsiMble U TIOCKOCTH B OniepupoBaTh NOHIATHAMU: MAPAILIEILHOCTH U
: IPOCTPAHCTBE. 1 ! IEPHEHUKYIAPHOCTD IPAMBIX M ILIOCKOCTEM. https://m.edsoo.ru/WT
[TapannensHOCTh NPSIMBIX U KnaccuduiupoBars B3aMMHOE PacoyiOKEHUE INSO14T
IOCKOCTE NPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
OnepupoBaTh NOHIATUAMU: MAPAILIETLHOCTD U
3 [leprieHAMKYASIPHOCTH 12 MEPIIECHIUKYISIPHOCTD MIPSAMBIX U IIJIOCKOCTEM. https://m.edsoo.ru/V6l
HPSMBIX U IIOCKOCTEH KnaccuduuupoBars B3aMMHOE pacrioioKCHUE 1APUCD
HPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.
OnepupoBaTh NOHATHSMU: ABYTPAHHBIN YToJl, TPaHU
Yrael MEXAY NPSIMBIMU U JBYTPAHHOTO yriia, peOpo ABYTpaHHOTO YyTIia; https://m.edsoo.ru/R38
4 10 1 R
IIJIOCKOCTSIMU JIMHENHBIN YroJl ABYIPaHHOIO yIia; rpagycHas mepa | METBT
JBYTPaHHOI'O yrija.
OnepupoBaTh NOHATUSMU: MHOTOTPaHHUK,
BBIITYKJIbIM U HEBBINTYKJIbIII MHOTOTPaHHUK,
3JIEMEHThl MHOTOTpPaHHUKA, TPAaBUIIbHBIN
https://m.edsoo.ru/XP
5 MHororpaHHuku 11 1 MHOI'OIpaHHUK. Pacrio3HaBaTe OCHOBHBIE BUJIbI WOUSFB?
MHOTOTPaHHHUKOB (MMpamMuIa; Mpu3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).
KnaccudunupoBaTts MHOTOTpaHHUKH, BEIOMpAst



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/XPW9U5FB2

OCHOBaHUS JJIs1 KJacCU(PUKAUU (BBITYKIIbIE U
HEBBITYKJIbIE MHOTOTPaHHUKH; IPaBUJIbHBIE
MHOT'OI'PaHHMKH; MIPSIMbIE U HAKJIIOHHBIE TIPU3MBI,
napasuJiesIeune/ibl).

OO0BEMBI MHOTOTPAaHHUKOB

Brruucaste 00bEMBI U TUIONIAAN TOBEPXHOCTEH
MHOTOTPaHHUKOB (TIpU3Ma, TUupamMuza) ¢
pUMEHEeHHEM (OPMYIT; BBHIYUCISATH COOTHOIICHHUS
MeX/1y TUIOIIAIMU TTOBEPXHOCTEH, 00bEMaMu
10/T0OHBIX MHOTOTPAaHHHUKOB.

https://m.edsoo.1ru/010
FX2SJB

HOBTOpeHI/IeI CCUCHUA,
PacCTOSHUA U YTJIbI

OnepupoBaTh MOHATUSAMH: CEKYyIIasi TNIOCKOCTb,
CeueHNe MHOTOTPaHHUKOB.
OOBICHATH IPUHITUIIBI TTOCTPOCHHS CCUCHHM,
UCTIONB3YSl METOJI CIICIIOB.

CTpouTh CEUYEeHUS] MHOTOTPAHHUKOB METOJIOM
CJIEJIOB, BBIIIOJHATH (BBIHOCHBIE) INIOCKHE YEPTEIKU
U3 PUCYHKOB IIPOCTHIX OOBEMHBIX (PUTYpP: BHUI
CBEpXy, COOKY, CHU3Y.

https://m.edsoo.ru/L 1
AAMHO3D

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

68



https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D
https://m.edsoo.ru/L1AAMHO3D

11 KITACC

KoanuyecTBo yacoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3jiesioB u Kontpo | IpakTn (undposbie)
OcHOBHBIE BUIbI 1€ITEJILHOCTH 00y4aK0IIMXCS
n/m | TeM NPOrpaMMbl Bcero | JbHBIE Yyeckue oOpa3oBaTe/ibHbIE
paboTbl | paGoThI pecypcbl
OnepupoBaTh NOHATUIMU: TUIUHAPUYECKAS
HOBEPXHOCTh, 00Pa3yOIINe IMINHIPUIECKON
MMOBEPXHOCTH; HMJIMHIP; KOHUYECKAs IIOBEPXHOCTh
P ’ p; ~ p ’ https://m.edsoo.ru/HY
Tena Bpaienus 12 00pa3yroIire KOHMIECKOW MOBEPXHOCTH, KOHYC; OWOLSK
ceprueckas MoBepxHOCTh. Pacrio3HaBaTh Tena
BpaieHus (IIIMHAP, KOHYC, cdepa U mmap).
OOBACHATH CITOCOOBI TIOYYESHHSI TEJT BpaIlCHUSI.
Beruucasate 00bEMBI U TUIOMIAAN IOBEPXHOCTEH TEl
0658 5 1 https://m.edsoo.ru/B9
'bEMEI TEJI BpaICHHS, TCOMETPUUCCKUX TEJI C IPUMECHCHHEM
p ’ P P ORV9YC9
dhopmyi.
OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.
BBInOJIHATE AEUCTBUS CII0KEHUS BEKTOPOB,
BBIYUTAHUSI BEKTOPOB U YMHOKEHHUSI BEKTOpa HA
YHCII0, OOBICHATH, KAKHMH CBOMCTBAMH OHHU
obnanarot. [IpuMeHsATh MpaBUIIO MapasuIeenuIea.
BekTops!l 1 KOOpAMHATEI B https://m.edsoo.ru/4N
10 1 OnepupoBaTh NOHATHIMU: I€KAPTOBBI KOOPANHATHI B
MIPOCTPAHCTBE CL4GOMF
MPOCTPAHCTBE, BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO
BEKTOPOB, KOOPJAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMHU, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMILJIaHAPHBIE BEKTOPHI.
PemraTe 3amaun Ha T0Ka3aTEIbCTBO MaTEMaTHYCCKUX
[ToBTOpeHmE, 0000IIECHNE, . https://m.edsoo.ru/DO
. 7 1 OTHOIICHUN U HAXOXKJIECHUE T€OMETPUUECKUX
cucTeMaTtu3alys 3HaHUuUu RV3P725
BEJTMYHH M0 00pasiiaM Wi aaropuT™MaM, IPUMEHSS



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725
https://m.edsoo.ru/DORV3P725

HU3BCCTHBIC MCTOABI TP PCIICHHUU CTAaHAAPTHBIX
MaTeMaTu4ecKux 3aaad. [I[pumensTh npocreiiire
MIPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHHKAIIUOHHBIE CUCTEMBI IIPU PEIICHUH
CTEepeoMeTpUuYeCcKUX 3aad. [IpuBoauth npumepsl
MaTeMaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U
JKU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB
TCOMETPHUHU B UCKYCCTBC.

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME
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INIOYPOYHOE INTAHUPOBAHUE

10 KUIACC
Ne flara Koy daexkTpoHHble (L(poBbHIE)
~ | _HpoBeaeHuUs Tema ypoka €CTBO p P Hadp
ypoka [" o bakr. qACOB o0pa3oBaTe/bHbIE Pecypchl
Pa3nes 1 «BBenenne B crepeomerpuio», 10 yacos
1. |01.09 1
OCHOBHbIE IOHATHUSI CTEPEOMETPUU: TOUKA, MPAMasi, INIOCKOCTb,
npoctpancTBo. [IpaBuia n300pakeHrs Ha PUCYHKAX: U300paKeHUS https://m.edsoo.ru/D3VCJ7UN4
IUTOCKOCTEH, MapauiebHbIX IPSIMBIX (OTPE3KOB), CEpEIMHBI OTPE3Ka
2. 03.09 1
IT : K K K
OHSITHSL: TIEPECEKAIOIINECS TUIOCKOCTH, IEPECEKAIOIIHNECS MpsIMas U hitps://m.cdsoo r/NREVIY CGK
IJIOCKOCTh
3. 08.09 1
[Tonstus: NEPECEKAIOIIHECS IUIOCKOCTH, NEPECEKAIOLIMEcs NpAMas 1 httos://m.eds0o r/O6RNDFAMO
IJIOCKOCTh. BXOIHOM KOHTPOJIb :
4. 10.09 1
HAKOMCTBO C MHOTOTPaHHUKAMHU, U QKEHHE MHOTOTPAaHHUKOB Ha
3HaKOMCTBO C MHOTOTp » M300paKCHHE MHOTOTD ° https://m.edsoo.rt/KMUQPILLO
pUCYHKAaX, Ha TMPOEKIIMOHHBIX YepPTekKaxX



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0

5. 15.09
HauanbHble cBeleHHs 0 KyOe U MUpaMuJIe, UX Pa3BEPTKU U MOJAEIIH. hitps://m.edsoo r/FPW2INHCZ,
CeueHust MHOTOIPaHHUKOB
6. 17.09 q 5 .
ayaJIbHbIE CBEJICHUS O KyOe U MUpaMUJIe, UX Pa3BEPTKU U MOJIEIIH. https://m.edsoo.r/ IMO3AT3SS
CeueHunss MHOrOIrpaHHUKOB
7. 22.09 [Tonatue 06 akCHOMAaTUYECKOM ITOCTPOCHUH CTEPEOMETPHUU: AKCHOMBI
https://m.edsoo.ru/SLMI7R3BL
CTEPEOMETPUU U CIEACTBUS U3 HUX
. 24. :
8 09 [TonsiTne 06 aKCMOMATHYECKOM TMTOCTPOCHHUH CTEPEOMETPHH: aKCHUOMBI htths://m.edsoo ru/DUK AX7OE]
CTEPEOMETPUU U CIAEACTBUS U3 HUX hitps/m.edsoo. W DUKRAXTQEL
. 29. :
9 9.09 [TonsiTHe 06 akCHOMaTUYECKOM TOCTPOECHUN CTEPEOMETPUU: aKCUOMBI httns:/m.edsoo 1w/ Y PKSSMLIL
CTEPEOMETPUU U CIAEACTBUS U3 HUX HHEPSHILEES00. U ERS LT
10. 1.1 :
0 01.10 [TonsiTHE 006 aKCHOMAaTUYECKOM [TOCTPOEHUU CTEPEOMETPUN: AKCHOMBI httns:/m.edsoo ru/[3A981679
CTEPEOMETPUU U CIEACTBHS U3 HUX S —
Pa3nea 2 «IIpsiMble 1 Iu10cKoCcTH B pocTpancTie. IlapasiieibHOCTD NPAMBIX M IJIOCKOCTEH», 12 4acoB
11. |06.10 :
B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: hitps://m.edsoo r/IUTWSKR50
IIEPECEKAIOINNECS, TAPAUICIbHBIE U CKPEIMBAIOIINECS TIPSIMBIE
12. | 08.10 [TapannenbHOCTh NPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE:
napajuiebHbIE NPSMBIE B IIPOCTPAHCTBE; 1APAJUIEIIBHOCTD TPEX https://m.edsoo.ru/CSOVLQLH6
IPSMBIX
13. [ 13.1 i :
3 3.10 [TapannensHOCTH MPAMBIX 1 MIOCKOCTEH B POCTPAHCTBE: httos:/m.edsoo.r/POSIED23U
[TapayinenbHOCTb NPSAMON U IIIOCKOCTH e
14. | 15.10
VYTIuibl ¢ COHANPABICHHBIMA CTOPOHAMHU https://m.edsoo.ru/LLJAVHVBW
15. |20.10
Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE https://m.edsoo.ru/KGIMSOEUK
16. |22.10

VYron Mexay nNpsiMbIMU B IPOCTPAHCTBE

https://m.edsoo.ru/24L. VWHI9VE



https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8

17. [ 05.11

[TapamienbHOCTB IIIOCKOCTEN: MapajuIesIbHbIE IIIOCKOCTH https://m.edsoo.ru/BUSTQ9HZT
18. [ 10.11 CBolicTBa napauieIbHbIX MIIOCKOCTEN https://m.edsoo.ru/OKQQK2ABA
19. 12.11 7 :

9 [Ipocreiinre mpocTpaHCTBEHHbIE PUTYPBI HA IIIOCKOCTH: TETPAdIp, httns://m.edsoo ru/MRT13XP79

KyO, apayiesenumne/I depsimecsao i LA
20. | 17.11 ITocTpoenne ceueHunii https://m.edsoo.ru/DI3AX05]8
21. 19.11

[Toctpoenue ceuenuit https://m.edsoo.ru/20GC3ZP9P
22. | 24.11 "

KonTponsnas pabora no teme "[Ipsimbie u MII0CKOCTH B ) hitps./m.edsoo.rw/BI4OSOJER

npoctpaHcTse. [lapamienbHOCTh NPSIMBIX U INIOCKOCTEH

Paznen 3 «llepnieHAMKYISIPHOCTD NPAMBIX H IJIOCKOCTEH», 12 yacos
23. | 26.11 7 :
3 6 [leprieHAMKYAAPHOCTH MPSAMOM U IJIOCKOCTH: MEPIICHIUKYJISIPHBIE htths://m.edsoo ru/RNA5YBOSR

IIPSIMBIE B IIPOCTPAHCTBE :
24. |1 01.12

[IpsimMble napaienbHble U NEPIEHIUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/32MXRZDDL
25. 1 03.12

[Ipsimpie napaiesnbHble U NEPHEHAUKYJIIAPHBIE K TUIOCKOCTH https://m.edsoo.ru/JPUOTOI3N
26. | 08.12 .

IIpu3Hak nepneH uKyISIPHOCTH IPSMOM U INIOCKOCTH https://m.edsoo.ru/DC41W6K 14
27. 10.12 .

[Ipu3Hak nepneHIuKyISIPHOCTH TPSMOM U MIIOCKOCTH https://m.edsoo.ru/HD3D63S5P
28. 15.12 . .

Teopema o mpsAMON NEPIEHANKYISIPHON MIIOCKOCTH https://m.edsoo.ru/YOIQSMOH1
29. 17.12 . o

Teopema 0 mpsAMON NEPIEHANKYISIPHOMN MIIOCKOCTH https://m.edsoo.ru/8§1RSKUSRIJ
30. | 22.12 . .

Teopema 0 IpsIMOI EPIIEHIUKYIIIPHON INIOCKOCTH https://m.edsoo.ru/HFKNPKZ7T
31. | 24.12 [lepnieniuKyIsip U HAKIOHHBIE: PACCTOSHUE OT TOYKHU J0 IUIOCKOCTH,

pacCToAHUC OT HpHMOﬁ A0 IIIIOCKOCTH

https://m.eds00.ru/638GKWY 7V



https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V

32. | 29.12 :
[lepnenpukynsap u HaKJIOHHBIE: PACCTOAHHE OT TOUKH A0 IUIOCKOCTH, httos://m.edsoo.r/ AD6RCACRA
paccTosiHue OT NPSIMOM [0 MIIOCKOCTH B —
33. 12.01 :
[Iepnennukymnsap u HaKJIOHHBIE: PaCCTOAHHE OT TOUKH O IUIOCKOCTH, htths://m.edsoo ru/VL LIOTHXC
paccTosiHuE OT NMPSIMOM A0 MJIOCKOCTH hitps:/m.edsoo.rw/VLLIQ7HXC
34. 14.01 :
[Iepnenpukymnsap u HaKJIOHHEIE: PaCcCTOAHME OT TOKH A0 IUIOCKOCTH, htths://m.edsoo ru/6PSBVV3IAR
paccTostHuE OT NPSIMOM A0 MIOCKOCTH HEPSHILECS00.UDLOBY 22
Pasnen 4 «Yrabl Me:xk1y NPSIMBIMH H IIOCKOCTAMEI», 10 yacos
35. 19.01 .
VYTrael B IPOCTPAHCTBE: YIOJI MEXAY NMPSIMOM U IIIOCKOCTHIO https://m.edsoo.ru/PSFIXUAII
36. | 21.01 . N
JIByrpaHHbIi yroJl, JMHEHHBIA yroJl JIBYTPAaHHOTO yIJia https://m.edsoo.ru/6R4A0EOMD
37. 126.01 . N
JByrpaHHbI! yroJl, JMHEHHBIA YToJl JBYTPAHHOTO yIJia https://m.edsoo.ru/MLOZZYZC7
38. | 28.01 i
HepneHz[HKmeprOCTb IJIOCKOCTEM: MPU3HAK MEPIIEHIUKYIIPHOCTH hitps:/m.eds0o.r1/YRODSMONH
JIBYX IUIOCKOCTEN
39. 1 02.02 i
HepneHz[HKmeprOCTL IJIOCKOCTEM: MPU3HAK NEPIIEHIUKYIIPHOCTH httns://m.edsoo.r0/DY2 AFSAT2
JBYX IUIOCKOCTEN
40. | 04.02 i
HepneHaHKyns{pflocn IJIOCKOCTEM: MPU3HAK MEPIEHIUKYIIPHOCTH htths://m.edsoo 10/ TSSOAONED
JBYX IUIOCKOCTEN
41. 109.02 N
Teopema o0 TpEX nepHeHANKYIISIPAX https://m.edsoo.ru/OWSLZIRVZ
42. 11.02 N
Teopema o TpEX nepneHauKyJIsIpax https://m.edsoo.ru/OP44KES4N
43. 16.02 "
Teopema 0 TpEX NMepHEeHIUKYIAPAX https://m.eds00.ru/OWG81WDV3
44. | 18.02 KontponbHas pabora no Temam "[leprneHaAuKyISIpHOCTD NPSAMBIX U

wiockocTeil" u "YT1Ibl MeXIy NPSIMBIMU U TNIOCKOCTSMH"

https://m.edsoo.ru/VOXABPOPB

Paszpnen S «MHororpanHukm», 11 yacon



https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB

45. 125.02 [loHsiTHE MHOTOIpaHHUKA, OCHOBHBIE AJIEMEHTHl MHOTOI'PaHHUKA,
BBIMYKJIBIC U HEBBIMYKJIBIE MHOTOTPAHHUKHU; pa3BEPTKA https://m.edsoo.ru/LSFTEZ8QX
MHOT'OI'DAHHMKA

46. |02.03 [Ipu3ma: n-yronbHas npu3Ma; rpaHd U OCHOBAHMS IIPU3MBI; IpsIMasi U https://m.edsoo r/ZALGDKFOL
HaKJIOHHAsl IPU3MbI; OOKOBas U MOJIHAS TOBEPXHOCTh MPU3MbI

47. 104.03 . .
[Tapannenenunen, NpsMOYTOJIbHBIN NTapaUIEJIEIIUIIE] U €r0 CBOMCTBA https://m.edsoo.ru/ITCOB1WIO

48. 11.03 [Tupamuga: n-yronpHasg nupamujia, TpaHd 1 OCHOBAHHWE TUPaAMU/IbI;
OOKOBas ¥ OJHAS MOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U yCEUEHHAS https://m.edsoo.ru/1TOFX00PA
nUpaMua

49. |16.03 [IpaBunbHBIE MHOTOIPAHHUKHU: MTOHSATHE IPaBUIBHOTO
MHOI'OTpaHHHUKA; IIPaBUJIbHAS IIPU3Ma U IIpaBUIIbHAS TIUPAMUJA; https://m.edsoo.rt/LWNGFZTWE
IpaBUJIbHAs TPEYTOJIbHASI IMPaMKia U IPAaBUIIBHBINA TETPadaAp; KyO

50. | 18.03 [IpencraBneHue o NpaBUIbLHBIX MHOIOIPAHHUKAX: OKTa3Ip, httos:/m.edsoo.rw/06SHO2IDD
JOJEKadAp U UKOCAdP. :

51. | 23.03 CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOUKH,
IpPSIMOM, TJIOCKOCTU. DJIEMEHTH CUMMETPUH B MUpaMUAAX, https://m.edsoo.ru/SWEUC9ENR
napauleJenuIe1ax, IPaBUIbHbBIX MHOIOIPAaHHUKAX

52. | 25.03 N
Brruucnenue 351eMeHTOB MHOTOTPAaHHUKOB: pEéOpa, THaroHalIu, yTiIbl https://m.edsoo.ru/EUP4AMN760

53. | 06.04 [Tnomaas 60KO0BOM MOBEPXHOCTHU U MOJTHON MOBEPXHOCTH MPSAMOit
IPU3MBI, TUIOIIAb OCHOBAHHM, TeOpeMa 0 OOKOBON MOBEPXHOCTH https://m.edsoo.ru/SQY9XSIL6
NPSAMON MPHU3MBbI

54. | 08.04 [Tnomans 60KOBOI MOBEPXHOCTH U MIOBEPXHOCTH MPABUILHON
MUpaMU/Ibl, TEOpEMa O TUIOMAA OOKOBOW MOBEPXHOCTH YCECUEHHOU https://m.edsoo.ru/R22FHBG60
UPAMMU/IBI

55. | 13.04
KontponbHas padoTa no teme "MHoOrorpaHHuKu" https://m.edsoo.ru/VHYNIJOMQD

Paznen 6 «O0bEMBI MHOTOTPAHHUKOBY, 9 4acoB
56. | 15.04

[TousTie 006 00BEME

https://m.edsoo.ru/GM11L.C394G
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57. 120.04 1

O06BEM TUpamMuabl https://m.edsoo.ru/B307P8WTC
58. | 22.04 1

O06BEM TUpamMuabl https://m.edsoo.ru/PQZ9ED3YF
59. | 27.04 1

O0BEM TUpaMHUIBI https://m.edsoo.ru/RZ8BITMU9
60. | 29.04 1

O0BEM TUpaMHUIBI https://m.edsoo.ru/OHRFO2LCT
61. | 04.05 1

O0BbEM TPU3MBI https://m.edsoo.ru/YEQP637ZD4
62. | 06.05 1

O0BEM TPU3MBI https://m.edsoo.ru/B46EMRRGE
63. | 11.05 1

O06BEM IpU3MBI https://m.edsoo.ru/FIMQW6KFT
64. | 13.05 " . " 1

Kontponbnas padota o teme "OO0bEMBI MHOTOTPAaHHUKOB https://m.eds00.ru/23S50180N

Paznen 7 «IloBTOpeHue: cedeHNs1, PACCTOSTHUA M YIJIbI», 4 4aCOB
.| 18. 7

65 8.05 HOBTOpVeHI/IC, 00006menune cucremaTusanus 3Hanui. [loctpoenune 1 htths://m.edsoo ru/KXTOCIOIG

CE€YEHUI B MHOTOIPAHHUKE AUps/m.edse0. fAA LA
66. | 20.05 [ToBTOpeHue, 06001IeHNe crcTeMaTH3alus 3HaHUI. Berancienue 1

pacCTOSTHUI: MEXKIy IBYMsI TOUKAMH, OT TOYKH 1O NMPSIMOM, OT TOUKH https://m.edsoo.ru/HKP6I3JUC

JI0 TUIOCKOCTH, M€Y CKPELIMBAIOIMIMMUCS IPSIMBIMHU
67. 25.05 [ToBTOpeHUE, 0000IIEHNEe cHcTeMaTH3aIusl 3HaHui. Beruncinenue 1

YIJIOB: MEKIy CKPEIIHUBAIOIIUMUCA NIPSMBIMHU, MEXAY IIPAMOHN U https://m.edsoo.ru/KB3EK0OA9U

IUIOCKOCTBIO, IBYTPAaHHBIX YIJIOB, YIJIOB MEXY MJIOCKOCTSIMU
68. 26.05 [ToBTOpeHUe, 0600IIeHNE CCTeMAaTH3alNs 3HAHUI. BhrancieHue 1

YTJIOB: MCKAY CKPCHIUBAIOIIHUMUCS ITPAMBIMU, MECIKIAY HpHMOﬁ u
IIJIOCKOCTBIO, IBYI'PAHHBIX YIJIOB, YIJIOB MCXKY INJIOCKOCTAMU

https://m.edsoo.ru/X7CJUS5SLO0
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11 KITACC

KoauuecTBO 4acoB

Ne |[aTa nmpoBeaeHUst
/ Tema VDoKa K - DJIeKTpOHHbIe U poBbIE
n/n
mian  |gakr yp Beero | CHTPOIRH  UIPAKTHYCE | 6 asoBaTebHEIE pecypebl
ble padoThl |KHe padoThI
1 3.09.2026 Cdepa u map: ueHTp, paanyc, TuaMeTp; 1 https://m.edsoo.ru/TW8Z59CH
O IO TOBEPXHOCTH CEpBI J
B3aumHoe pacnonoxenue cepsl U INIOCKOCTH;
https://m.edsoo.ru/YCMWC4
2 110.09.2026 KacaTeJbHas IJI0CKOCTh K cdepe; MIomaib 1 MBI
cdepbl -
N3oOpaxenue cdepsl, mapa Ha MIOCKOCTH. https://m.edso0.ru/QDCF8UG
3 | 17.09.2026 1
Ceuenus mapa XE
WIHHAPUYECKAs ITOBEPXHOCTE, 00pa3yIolIye
H AP . p pasyiot https://m.edsoo.ru/8516BBEO
4 | 24.09.2026 UMJIMHIPUYECKON TOBEPXHOCTH, OCh 1 ;
LUWIHHIPUYECKON TOBEPXHOCTH -
1.10.2026 Hunuuap: ocHOBaHUS M OOKOBasi TOBEPXHOCTh,
s https://m.edsoo.ru/WOJR979V
5 o0pa3yroIiasi U 0Ch; IIOMAas OOKOBOM 1 1 9
IIOJIHOM ITIOBEPXHOCTHU B
8.10.2026 N300parkeHne HMINHAPA HA TNIOCKOCTH.
6 Pa3Béprka nununapa. CeyeHus HUIMHIPA 1 https://m.edsoo.ru/OYMSPW1
(TMJIOCKOCTBIO, TIAPAIUICIIEHON HITH 0z
NEPIEHIUKYJISIPHON OCH LIMJIMHAPA)
15.10.2026 Konunyeckas TOBepXHOCTH, 00pa3yromue
. https://m.edsoo.ru/H64QF3E6
7 KOHUYECKOW MTOBEPXHOCTHU, OCh U BEPILINHA 1 R
KOHMYECKOU ITIOBEPXHOCTH -
2 22.10.2026 KoHnyc: ocHOBaHUME U BepIIMHA, 00pa3yroIias u 1 https://m.edsoo.ru/Q4EUBB6G
0Cb; TUIOIAAb OOKOBOM U MOJHOM MOBEPXHOCTH T
9 05.11.2026 VYceu€HHbIi KOHYC: 00pa3yrolue U BhICOTA; ) https://m.edsoo.ru/8O0VNITU2

OCHOBaHMS 1 OOKOBas ITOBEPXHOCTH

(0]
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12.11.2026 N3obpaxkenue KoHyca Ha MIIOCKOCTH. Pa3BépTka
10 koHyca. CeueHus KoHyca (TUIOCKOCTHIO, https://m.edsoo.ru/0PVICKUY
napajienbHON OCHOBAHMIO, U TUIOCKOCTBIO, u
MPOXOIAIICH Yepe3 BepUINHY)
19.11.2026 https://m.edso0.ru/4AVHGTY X
11 KomOunanus ten BpaieHus 1 MHOTOTpaHHUKOB SF
26.11.2026 MHororpaHHHK, OTIMCAaHHBIN OKOJIO chepsr;
https://m.edsoo.rt/RMYY1ST
12 cdepa, BIMCaHHAsi B MHOTOTPAHHUK UJTU B TEJIO Lp
BpAILICHUSA o
13 03.12.2026 [Tonsarue 06 06bEme. OCHOBHBIE CBOWCTBA https://m.edsoo.rw/4ACENHGL
00BEMOB Te oz
10.12.2026 " https://m.edsoo.ru/W8TGNS5Z9
14 O06bEM mUIMHIpa, KOHYCa 9
17.12.2026 " https://m.edso0.ri/G7AYCM9
15 O06BEéM mapa u miomaas cheps T
24.12.2026 [TonoOuebIe Tena B npocTpancTBe. COOTHOIICHUS
N .. https://m.edsoo.ru/4ANO4FYUU
16 MEXTy IUIONIAIIMH TIOBEPXHOCTEH, 00bEMaMu X
MOAOOHBIX TE B
17 14.01.2027 KonTponbHas pabota o Temam "Tena https://m.edsoo.ru/KCIMHI5
BpameHus" u "O0beMbl Ten" ww
21.01.2027 https://m.edsoo.ru/AQ405SB7
18 BekTop Ha MII0CKOCTH M B IPOCTPAHCTBE C
28.01.2027 https://m.edsoo.ru/PMNHTUK
19 CrnosxeHue 1 BBIYMTAHUE BEKTOPOB 7G
20 | 04.02.2027 YMHOK€EHHE BEKTOpa Ha YHUCIIO https://m.edsoo.ru/4H7PLGBI1
71 11.02.2027 Paznoxenue BekTopa 1o TpéM HEKOMILJIAHAPHBIM https://m.edsoo.ru/NZSOLFW
BekTopam. [IpaBuino napannenenunena N1
22 | 18.02.2027 Pemenue 3agay, cBs3aHHBIX C IPUMEHEHUEM https://m.edsoo.ru/73F23EPUS



https://m.edsoo.ru/0PV9CKUYU
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https://m.edsoo.ru/73F23EPU5

MIpaBUJI ICUCTBUM C BEKTOpaMU

” 25.02.2027 KoopanHaTHO-BEKTOPHBIN METO/ ITPU pELICHUN httos://m. edsoo rw/BBI39Z7U
reOMETPUUECKUX 3a7a4 : -
04.03.2027 [IpssMoyronpHas cucTeMa KOOpPIAUHAT B
https://m.edsoo0.ru/X9TSDNSQ
24 npoctpancTse. KoopauHatel BEKTOpA. 3
IIpocreitmume 3aga4n B KOOpAUHATAX -
25 11.03.2027 VYron mexay Bekropamu. CKansipHOE https://m.edsoo.ru/RPAQMBC
MIPOU3BECHNE BEKTOPOB DO
26 18.03.2027 Beruncnenue yrioB Mexy NpsMBIMH U https://m.edsoo.ru/EGRV3NF8
IUIOCKOCTSIMU 4
7 25.03.2027 Kontponbnas padota no teme "BekTopsl u https://m.edsoo.ru/NSKELEB
KOOpJIUHATHI B IPOCTpaHCTBE" HL
08.04.2027 [ToBTOpeHnue, 06001IeHNE U CUCTEMATH3AIUS
. https://m.edsoo.ru/16ASEITY
28 3HaHui. OCHOBHBIE PUTYPHI, (PAKTHI, TEOPEMBI U
Kypca IIaHUMETPUHU B
15.04.2027 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITIS
. https://m.edsoo.rt/VEMVY73
29 3HaHuil. OCHOBHBIE (UTYPBI, (PAKThI, TEOPEMBI YE
Kypca IJIaHUMETPUHU o
22.04.2027 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITIS
N https://m.edsoo.ru/UF02M943
30 3HaHUU. 3aa4M [NIAHUMETPUU U METOJbI UX T
peuieHus B
29.04.2027 [ToBTOpEeHuEe, 0000IIEHNE U CUCTEMATH3AITUS
31 3HAHUM. 3a/1a4¥ IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/FG4PJN2IF
pelieHus
6.05.2027 [ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS
Y https://m.edsoo.r/ZY6BYLY7
32 3HaHUN. OCHOBHBIE PUTYPBHI, (PAKTHI, TEOPEMBI W
Kypca CTepeoOMeTpUHr T
33 | 13.05.2027 Hrorosast KOHTpOJIbHAS paboTa https://m.edsoo.ru/VP8CXOC4
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[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS
3HAHUH

https://m.edsoo.ru/70QSTDCA
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IPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJILHOM

INPOI'PAMMBI
10 KITACC
Kon . .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOM 00pa30BaTe/IbHOM IPOrPaMMBbl Cpe/IHero oo1iero
nmpoBepsieMoro | Spasopanus
pe3yJabTarTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPSAMAas, INIOCKOCTh
7.2 ITpyMeHATh aKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX IIPU PEILIEHUU T€OMETPUUYECKUX 3a1a4
7.3 OnepupoBaTh NOHATUAMU: NAPAUIEIBHOCTD U MEPIEHANKYJIIIPHOCTD IPSAMBIX U INIOCKOCTEN
7.4 KnaccugunupoBats B3auMHOE PaclookKeHHE NPSIMBIX M IUIOCKOCTEH B IPOCTPAHCTBE
75 OnepupoBaTh MOHATUAMU: ABYI'PAHHBIH YIroj, IPaHU JABYI'PAaHHOIO yIJia, peOpo JByTpaHHOrO yria, JUHEWHBIH yroi
. JByTPaHHOIO yIija, IpaJycHas Mepa JByTpaHHOIO yria
76 OnepupoBaTh NOHSATUSAMM: MHOTOTPAaHHMK, BBINYKJIBI M HEBBIIYKJIBIH MHOTOIPAaHHUK, 3JEMEHTHl MHOTOIDAaHHUKA,
' IPaBUJIbHBIN MHOTOTPaHHUK
7.7 Pacrio3naBaTh OCHOBHBIE BU/IbI MHOTOTPAaHHUKOB (MUpamMuaa, Ipu3Ma, NpsMoyroibHbIN Napasuienenunes, Kyo)
- KnaccupunupoBaTe MHOTOTpaHHMKH, BbIOMpass OCHOBaHUS JUISl KJIacCU(PUKAaUUU (BBIMYKIblE U HEBBITYKJIbIC
' MHOT'OTPaHHMKH, IPaBUJIbHBIE MHOTOTPAHHUKH, IIPSIMBIE U HAKJIIOHHBIE ITPU3MBI, TapAJUICIIEIIUIIEIbI)
7.9 OnepupoBaTh MOHATUSAMU: CEKYIIask INIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB




7.10 OOBSCHATH MPUHITUIIBI TOCTPOSHUS CEYCHU MHOTOTPAHHUKOB, UCTIONB3YS METO]I CJICIOB
11 Ctpoutb ceyeHs MHOTOTPAHHUKOB METOJOM CJI€/IOB, BHIMOIHATH (BBIHOCHBIE) TUIOCKUE YEPTEKH U3 PUCYHKOB ITPOCTHIX
' 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y
Pemarp 3agaun Ha HaXOXKJIEHHE TE€OMETPUUYECKUX BEIMYMH MO OO0pas3llaM WM alropuTMaMm, MPUMEHsSsS HU3BECTHBIE
7.12 AQHAIUTUYECKUE METO/IbI IIPU PELICHUH CTAaHJAPTHBIX MaTEMaTHUYECKHX 3a]1a4 Ha BBIYMCIIEHUE PACCTOSTHUI MEXIY ByMS
TOYKaMH, OT TOYKHU JO MPSMOM, OT TOUKH JO MIOCKOCTH, MEXK]Ty CKPEIIMBAIOIIUMHUCS MPIMBIMU
Pemarp 3agaum Ha HaXOXKJIEHHE TE€OMETPUUYECKHUX BEIMYMH MO O0pa3llaM WM alropuTMam, MPUMEHssS HU3BECTHbBIC
7.13 AHAINTUYECKUE METOAbl MpPH pEIICHUH CTaHAApTHBIX MAaTEMaTUYEeCKUX 3a/lad Ha BBIYMCIEHUE YIVIOB MEXIy
CKPEIIMBAIOIIUMHUCS MPSIMBIMU, MEXTY MPSMOU U TIIOCKOCTHIO, MEKTY MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB
714 Boruncnsate 00bEMBI U IJIOLIAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB (IpuU3Ma, NMUpaMuja) C MpUMEHEHHeM (GopMmyl,
' BBIYUCIIATH COOTHOILICHUS MEXY TUIOIIAASIMUA TOBEPXHOCTEH, 00bEMaMu TOJJOOHBIX MHOTOI'PAaHHUKOB
715 OnepupoBaTh MOHATUAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh
. CUMMeETpUHU HUTYPBI
716 U3Bnekats, npeoOpa3oBeIBaTh U HWHTEPNPETUPOBATH MH(DOpPMALMIO O MPOCTPAHCTBEHHBIX T'€OMETpUYECKUX (uUrypax,
' MIPEACTABICHHYIO Ha YepTeXKaxX U PUCYHKAX
117 [TpumensTh TeomMeTpudeckue (HakThl JUIsl PEUICHUS CTEPEOMETPUUYECKUX 3ajad, MPEANOoNaraloiuiX HECKOJIbKO IIaroB
' peIIeHys, eCJIM YCIOBUS IPUMEHEHUS 33/1aHbI B SIBHOU (hopme
718 [IpumeHsTh mpoOCTEHIIME NPOrpaMMHBIE CpPEICTBA U 3JIEKTPOHHO-KOMMYHHUKALIMOHHBIE CHCTEMbI IIPU PEIICHUU
' CTEPEOMETPUYECKUX 3a/1a4
719 [TpuBOIUTH NpHUMEPHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE M KU3HHU, PACIO3HABATH IMPOSBICHUE 3aKOHOB
' FE€OMETPHUH B UCKYCCTBE
7.20 [IpuMeHATH MOTyYEHHbIE 3HaHUSI HAa MPAKTUKE: aHATM3UPOBATH peabHbIE CUTYAllUU U IPUMEHATh U3yUYECHHbIC TTOHSATHUS B




Ipolecce MOUCKa pEelIeHHs] MaTeMaThdecku c(OpMYJIUPOBAHHON MPOOJIEMbI, MOJEIUPOBATh pEalbHbIE CUTYyallud Ha
S3bIKE T€OMETPUH, UCCIEA0BATh MOCTPOCHHBIE MOJIENHU C UCIIOJIH30BAHUEM I'€OMETPUUYECKHUX TIOHSITHI U TEOpeM, anmnapara

a.nre6p51, peliaTh NPAKTHYCCKUEC 3aaa4U, CBA3aHHBIC C HAXOXKACHUEM I'COMCTPHICCKUX BEJIMYNH

11 KUIIACC
Kon . .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM POrPaMMBbI Cpe/iHero oo1iero
1POBEPHEMOTO o0pa3oBaHus
pe3yJabTara
6 I'eomeTpus
6.1 OnepupoBaTh MOHATHSAMMU: IUIUHIPUYECKAsl MOBEPXHOCTb, 00pa3ymolue HMINHAPUIECKON MOBEPXHOCTH, LIMIMHAD,
' KOHHUYECKasi IOBEPXHOCTh, 00pa3yIolie KOHNYECKOM MOBEPXHOCTH, KOHYC, CepuyecKas MOBEPXHOCTh
6.2 Pacrio3naBath Tena BpameHus (IIUIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI TTOTYYSHHS TEJl BPALICHHUS
6.4 KnaccugummpoBars B3auMHOE pacroiioxkeHne chepbl U TIOCKOCTH
6.5 OnepupoBaTh HNOHATHSMH: IIAPOBOM CErMEHT, OCHOBAaHHE CErMEHTAa, BBICOTA CETMEHTA, IIApOBOW CIIOM, OCHOBAaHUE
' LIapOBOTO CJI0SI, BHICOTA IIIAPOBOIO CJI0S, IIIAPOBON CEKTOP
6.6 Boruncnsate 00bEMBI U IITOIAM TOBEPXHOCTEH Te BpallleHHsI, FEOMETPUUECKUX TEJl C IPUMEHEHHEM (POpMyIT
67 OmnepupoBaTh NOHATHSIMH: MHOTOTPAaHHHK, BITMCAHHBIM B c(epy W ONMUCAHHBIA OKOJO cdepsl, cdepa, BIUCAHHAS B
' MHOT'OI'PaHHMK WJIU TEJIO BpaIleHUs
6.8 BbIunciaTe cOOTHOLIEHHS MEX/Ty TUIOIIASIMU TOBEPXHOCTEN U 00bEMaMU OJJOOHBIX Tell
6.9 N300paxkaTh u3ydyaeMble GUIYpbl OT PYKHU U C IPUMEHEHUEM IPOCTHIX YEPTEKHBIX HHCTPYMEHTOB




BrInonHATE (BBIHOCHBIC) TIJIOCKHME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUI CBEpXy, COOKY, CHHUBY;

010 CTPOMTH CEYEHMSI TEJ BPALLECHUS

611 W3BnekaTb, MHTEPIPETUPOBATh M MPeoOpa30BbIBaTh UH(OPMAIMIO O MPOCTPAHCTBEHHBIX M€OMETPUUECKUX (PUrypax,
' MPEJICTAaBICHHYIO HA YePTeKax U PUCYHKAX

6.12 [TpumeHsTh TeOMeTpHYecKHe (GaKThI I PEIICHHUsS] CTEPEOMETPUUECKUX 3a/1ad, MPEAIoaralouiinx HECKOJIBKO IIaroB
' peLIeHHsI, €CIIN YCIOBUS IPUMEHEHU 3a/1aHbl B IBHOU (opme

6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14 BBIMONHATE NEHCTBUS CIOKEHHSI BEKTOPOB, BHIYMTAHHUS BEKTOPOB M YMHO)KEHHUS BEKTOPA HA YUCIIO, OOBSICHATh, KAKIMU
' CBOWCTBaMM OHM 00J1aJat0T

6.15 ITpuMeHsTh IpaBUIIO NapasuIeIeNue1a IPU CI0KEHUT BEKTOPOB

OnepupoBaTh MOHATHAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpPA, PABEHCTBO BEKTOPOB,
6.16 KOOPJIMHATBI BEKTOPA, YTOJI MEX/ly BEKTOPAMHU, CKAIIPHOE MPOU3BEIEHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMIUIAHAPHBIE
BEKTOPBI

6.17 HaxonuTth cymMMy BEKTOPOB U NPOU3BEICHHE BEKTOpA HA YUCIIO, YTOJI MEXKIY BEKTOPaMHM, CKaJIIPHOE MPOU3BEICHHE,
' packiabIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18 3aaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT

6.19 Pemate mpocreiimmne reoMeTpUYECKHe 3aa4l Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOAA

6.0 Pemarp 3amaun Ha J0Ka3aTeNbCTBO MAaTEMaTHUYECKMX OTHOLIEHUM M HAXOXJACHHE T€OMETPUYECKUX BEJIMYUH I10
' o0pasiaM WM anropuTMam, IPUMEHsIsI U3BECTHBIE METO/IbI IIPH PEIICHUH CTAaHJAPTHBIX MAaTeMAaTHUYECKUX 3a/1a4

621 [IpumeHsITh TpoOCTEHIlINE NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMbI IIPH DPELIEHUU
' CTEpPEOMETPUUECKHX 33124

6.2 [TpuBOIUTE IIpUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U JKU3HHU, PACIO3HABATh IPOSIBICHUE 3aKOHOB

reoOMCTpHUU B UCKYCCTBC




6.23

IIpyMeHATh MOJIy4YEeHHBIC 3HAHWSI HAa IPAKTUKE: AHAIM3UPOBATh PEAJIBHBIC CUTYallud U IPUMEHATh U3Y4YCHHBIC IOHATHS
B IIpOIIECCEe MTOMCKA PEIIeHHUs] MaTeMaTHYeCKH CPOPMYIUPOBAHHON MPOOIEMbI, MOACTUPOBATh peabHbIe CUTyalluH Ha
A3BIKE T€OMETPUH, HMCCIEAOBATH IOCTPOCHHBIE MOJEIM C MCIIOJIB30BAHMEM TI€OMETPHUYECKMX IOHATHM M TEOpPEM,

arnrapara anrerH, peuaTh NPAKTUYCCKUC 3ada4U, CBA3aHHBIC C HAXOKACHUEM I'COMCTPHUICCKUX BCIIMYUH




HNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KUIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COAECPKaHUSA

7

I'eomerpus

7.1

OCHOBHBIE TOHSATHUS CTCPCOMETPUH. Tqua, npsaMas, IIOCKOCTb, IPOCTPAHCTBO. IToHsTHe 00 aKCMOMATHYECKOM IMOCTPOCHUHN

CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUHN U CICIACTBUA U3 HUX

7.2

B3aumHoe pacrnonoxeHue TMpsMbIX B TMPOCTPAHCTBE: IEPECEKAIOUIUecs, IMapaliebHbIE W  CKPEIIMUBAIOUIUECS TMpsMBbIC.
[TapaniensHOCTh NPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapalljielibHbIe MPsSMbIe B IPOCTPAHCTBE, NapaUIETbHOCTD TPEX MPSIMBIX,
napajieJIbHOCTb HpHMOfI U INIOCKOCTU. YTJBL C COHaIpaBJICHHBIMU CTOpPOHaMH, YIroJl MCKAY IMIpAMbBIMU B HPOCTPAHCTBC.
[TapaniaenbHOCTh TIOCKOCTEN: TapajuieibHbIE MITOCKOCTH, CBOMCTBA MapajuleNIbHbIX MIOocKocTel. [IpocTeiime npocTpaHCTBEHHbBIE

(Gurypsl Ha MIOCKOCTH: TETPAdIp, KyO, MapauieNenure, HOCTPOCHUE CeUeHHH

7.3

IlepnieHIUKYIAPHOCTh NPAMOM M IUIOCKOCTU: IEPIEHIUKYISAPHBIE IpsAMbIE B IIPOCTPAHCTBE, IPSAMBIE IAapaJUICIbHBIE U
NEPIEHIUKYIISPHBIE K IUIOCKOCTH, MIPU3HAK NEPIECHANKYISIPHOCTH MPSAMOM M INIOCKOCTH, TEOpEMa O MPSIMOW NEPIEHANUKYISIPHON
IIJIOCKOCTH. YTIIbl B IIPOCTPAHCTBE: YIOJI MEXKIY IIPSIMOM M IUIOCKOCTBIO, ABYTPAHHBIN YroJl, JIMHEWHBINA yroj ABYTPaHHOIO yria.
[lepneHiuKyIsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM /10 MIOCKOCTH, IPOEKLUs PUTyphl Ha
IJIOCKOCTh.  [lepneHAuKyISIpHOCTD IUIOCKOCTEH: IPU3HAK IEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTeH. Teopema o Tpéx

MEPIEHIUKYISIPAX

7.4

[loHsATHE MHOrOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOIDAHHMKA, BBIIIYKJIBIE W HEBBIIYKJIbIE MHOTOI'PAaHHHMKH, pa3BEPTKa
MHoOrorpaHiuka. Ilpusma: n-yrosnpHas npusma, rpaHd U OCHOBAHMSI IPU3MBI, NpsiMas U HaKJIOHHAs MPU3Mbl, OOKOBas M MOJIHAs
MIOBEPXHOCTh NpU3Mbl. llapannenenunen, npsaMoOyrojapHbIN Napajuleaenunes 1 ero ceoucrea. [Inpamuna: n-yroiapHas nupaMuia,
IpaHd U OCHOBaHME NMHUPAMUJbI, OOKOBas M IOJIHAS MOBEPXHOCTh NMHUPAMU[bI, MPABUIIbHAS M yCeu€HHAs MUpPaMuAa. DJIEMEHTHI

IIPU3MBI U ITUpaMUBbI. HpaBI/IJ'IBHI)Ie MHOTI'OTpaHHUKH: TTOHATUC IMMPABHUJILHOIO MHOTOI'paHHHKA, ITpaBUJIbHAA MMpU3Ma U IMPaBUJIbHAA




nupaMujia, MpaBuibHas TPEyrojbHas MUpaMua U MpaBUIbHBIN TeTpasap, Kyo. [IpencraBienne o npaBUIbHBIX MHOTOIPAaHHUKAX:
OKTa3JIp, JoJeKa’Ap U ukocasapyrue CeueHus Npu3Mbl U MUPaMUIbI
75 CuMMeTpHsi B NPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKH, NMPSAMOM, IIOCKOCTH. DJIEMEHThl CUMMETPUM B INUpaMHIax,
' napajuiesienune1ax, NpaBuiIbHbIX MHOTOIPaHHUKAX
Brrunciienue 31eMEeHTOB MHOTOTPAHHUKOB: p&Opa, AuaroHanu, yribl. [lnomans G0KOBOW MOBEPXHOCTH M TIOJHOHN MOBEPXHOCTH
7.6 NpsIMOI TPU3MBI, MJIOLIA b OCHOBaHWH, TeOpeMa O OOKOBOW MOBEPXHOCTH MpsiMOl mpu3Mbl. [lnomans O0KOBOM MOBEPXHOCTU U
MTOBEPXHOCTH MTPaBUJIBHON UPAMHU/IBL, TEOPEMA O TUIOIIAU yceu€HHOU nupamuibl. [lonarue 06 06bpéme. O0bEM nUpaMuabl, IPU3MbI
7.7 [TonoOuebIe Tena B npocTpancTBe. COOTHOMICHUS MEXTY TUIOMIAIMU MTOBEPXHOCTEN, 00bEMaMK 1MOJJOOHBIX Tel
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUSA
6 I'eomertpus
61 Hunuaapuyeckas MOBEPXHOCTh, 00pa3yIOUIUe HUIMHIPUUECKON MOBEPXHOCTH, OCh LMIMHAPUYECKON MOBEpXHOCTH. Llmnmnuap:
' OCHOBaHUs U OOKOBasi MOBEPXHOCTh, 00pa3yIoIasi U OCh, TIIOMIAF OOKOBOI U MOJHOM MOBEPXHOCTH
Konunueckas noBepxHOCTh, 00pa3yrolire KOHUYECKON MOBEPXHOCTH, OCh U BEpIIMHA KOHMYECKO# moBepxHocTu. KoHyc: ocHOBaHMe
6.2 W BepIIMHa, 0Opa3yromias U OCh, IUIOMAAhr OOKOBOW M TIOJIHOW MOBEPXHOCTH. YCEUEHHBIM KOHYC: OoOpasyroliue W BBHICOTA,
OCHOBaHUs U OOKOBasi IOBEPXHOCTh
63 Cdepa u map: UeHTp, paauyc, TUaMeTp, IUIOMAIs MOBEepXHOCTU cdephl. BizanmmHoe pacmosnoxxkenue cdepsl U IIOCKOCTH,
' KacaTeJbHast INIOCKOCTh K cdepe, MmIonaas cepsl
6.4 W306paxkeHue Tel BpallleHHs Ha TUIOCKOCTH. Pa3BépTKa MUIMHAPa U KOHyca
6.5 KomOuHnanmu Ten BpalieHns 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMTUCAHHBIA 0KOJIO cepsl, cepa, BIUCAHHAS B MHOTOTPAHHHUK,




HJIK TCJI0 BpalllCHUA

[Tonsitue 06 00bEMe. OcHOBHBIE CBOICTBA 00BbEMOB Tell. Teopema 06 00bEME MPSIMOYTOILHOTO MapaieNenurne/a U CIeICTBUS U3

6.6 Heé. O0BEM mumHIpa, KoHyca. O0BEM 1Iapa 1 iomaas chepsl
6.7 [Tono6uble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEKIY IIOLIAASIMU TOBEPXHOCTEN, 00BEMaMU MOAOOHBIX TEJ
6.8 Ceuenus unianHapa (mapauieabHO U NEPIEHIUKYISIPHO OCH), CEYeHHs KOHYca (MapajljieIbHOE OCHOBAHHUIO U MPOXOJIslIee Yepes
' BEpILKHY ), CEYECHHUs 11apa
BexTop Ha minockoctu 1 B mpoctpancTBe. Cll0KeHHE U BEIYUTaHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha yKciio. PaznokeHue BeKTopa
6.9 10 TpEM HEKOMILIaHApHBIM BekTOopaMm. [IpaBuino napannenenunena. Pemenue 3anay, CBI3aHHBIX ¢ IPUMEHEHUEM IIPABUJT ICMCTBHIL
C BEKTOpaMH
[IpsimoyrosnpHas cucremMa KoopaAnMHAT B npoctpaHcTBe. Koopannatel BekTopa. IIpocTeiimne 3a1aun B KoopauHaTax. YTOI MEKIY
6.10 BekTOpaMu. CKalIpHOE MPOM3BEIICHUE BEKTOPOB. BbIUMCIEHHME YIIOB MEXIAy HOPsIMBIMM M IUIOCKOCTAMU. KoopaumHaTHO-

BEKTOPHBIN METOJ NPHU PEUICHUH FeOMETPUUECKUX 3a7a4




IHPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJILHOM IMPOT'PAMMBI CPEJHET O OBIIIET'O OBPA3OBAHMUS

Kon
NMpoBepPsieMOro
TpeboBaHUs

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM Pe3yJbTATAM OCBOEHUSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbl
cpeaHero oouiero oopa3oBaHus

Brnanenne meromamu J0Ka3aTenbCcTB, AITOPUTMAaMHU pELICHMS 3a/4ad; yMeHHe (OpMyJIHpOBaTh U ONEPUPOBATH
NOHATUSMU: OIPENEICHUE, aKCUOMa, TeOpeMa, CIIEACTBHUE, CBOICTBO, MPHU3HAK, J0KA3aTEIbCTBO, PAaBHOCUIIBHBIC
(bopMyIMPOBKH; MPUMEHAThH UX; YMEHHE (POPMYJINPOBaTh OOpaTHOE U MPOTUBOIOIOKHOE YTBEPKACHUE, TPUBOIUTD
IpUMepbl M KOHTPIPHUMEPHI, HCIIOJIB30BATH METOJ MAaTeMaTUYeCKOM HHIYKUUHU; MPOBOAUTH JI0Ka3aTeIbHbIE
pacCcyAeHHs NpU PELICHUU 3a]a4, OLECHUBATh JIOTMUECKYIO NPABWIBHOCTh PACCYKIEHUHN; YMEHHE ONEPUPOBATH
MOHSTUSIMU: MHOXECTBO, IOJMHOKECTBO, OIEpalMy HaJl MHOXXECTBAMU; YMEHHUE HCIOIb30BaTh TEOPETHKO-
MHO’KECTBEHHBIN ammapar i OIMMCAHUS PEAJIbHBIX IIPOLECCOB U SIBJIEHUM U IIPU PEIICHUHU 3a]a4, B TOM YHUCIIE U3
JIpYrux y4eOHbIX MNPEIMETOB; YMEHHUE OINEpPUpPOBATh MOHATHSAMU: rpad, cBA3HbBIN rpad, aepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHUE 337aBaTh U OMMCHIBATh rpadbl pa3IMUHBIMU CIOCOOAMU; UCIONIB30BaTh Ipadbl MPHU pEIICHUH

3aga4

YMmenune OIICPHUPOBATH IMOHATHAMU: HATYpPaJIbHOC YHUCIIO, LCJI0C YHCJIO, CTCIICHb C LECJIbIM IIOKAa3aTCJIEM, KOPCHb
HaTypaHbHOﬁ CTCIICHHU, CTCIICHDb C pallMOHAJIbHBIM I10KAa3aTCJIEM, CTCIICHDb C JEUCTBUTEIILHBIM IIOKa3aTciieM, J'IOl"apI/I(bM
qucia, CHHYC, KOCHMHYC W TaHI'CHC IIPOU3BOJIBHOIO 4YHCJIA, OCTATOK II0 MOAYJIO, paluOHAJIbHOC YHUCIIO,
HppallMOHAJIbHOC YHCJIO, MHOXKCCTBAa HATYypaJbHbIX, ILCJIbIX, pallMOHAJIbHBbIX, ,I[eﬁCTBI/ITeJIBHLIX YUCCJI; YMCHHUC
HCIIOJI30BAaTh NPU3HAKKU ACIMMOCTH, HaUMEHBIIHH 06HII/II71 JACINUTCIIb U HAUMCHBIICC 06mee KpaTHOC, aJIrOpUTM
EBknuaa npu pCelCHUMU 3aJa4d; 3HAKOMCTBO C pPa3JIMYHBIMU ITIO3MOUOHHBIMH CUCTCMAMM CUMCIICHUSA;, YMCHHUC

BBITIOJIHATH BBIYHMCIICHUE 3HAUEHUI 1 TpeoOpa30BaHus BRIPAKEHHIA CO CTETICHSAMH | JIOrapupMaMu, TpeoOpa3oBaHUs




JIPOOHO-PALIMOHAIBHBIX BBIPAKEHUN; YMEHHE OINEpUpOBaTh MOHATUSMU: IOCIENOBATEIBLHOCTb, apupMeTHUECKast
MPOTPECcCHsi, FeOMETPUIECKas Mporpeccusi, 06CKOHEYHO yObIBaIOIas reOMETpUIECKas MPOTrpeccus; yMEHHE 3a/1aBaTh
MOCJIEZIOBATEILHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYpPPEHTHBIX (POPMYJ; YMEHHE ONEepUPOBaTh IOHATHUAMU:
KOMIUIEKCHOE YHCII0, CONPSHKEHHBIE KOMITJICKCHBIC YUCIIa, MOIYJIb U apTyMEHT KOMIUIEKCHOTO Yuciia, (hopMa 3amucu
KOMIUIEKCHBIX 4Hucell (reoMeTpuueckas, TPUTOHOMETpUYecKas U airedpauyeckas); yMeThb [POU3BOAUTH
apudmeTnyeckue AEMCTBUS ¢ KOMIJICKCHBIMH YUCIIAMU; IPUBOIUTH TPUMEPHI UCIIOJIb30BAHUS KOMITJIEKCHBIX YHCET;

ONEPUPOBATH MOHATUAMM: MATpULIA 2X2 U 3X3, ONpeeaUuTeNb MaTPULIbl, TEOMETPUUECKNUN CMBICI OIIPEAEITUTENS

YMeHue  onepupoBaTh  MOHATHSIMHM:  pallMOHaJbHBbIC, HppAllMOHAIbHBIE, I[OKa3aTeJbHbIE, CTEMEHHBIE,
JorapupMuUecKue, TPUrOHOMETPUUECKUE YPaBHEHUS U HEPABEHCTBA, X CUCTEMBI; YMEHHE ONIEPUPOBATh MOHATUAMU:
TOXKJIECTBO, TOXJECTBEHHOE IpeoOpa3oBaHME, YpaBHEHHE, HEPAaBEHCTBO, CHUCTEMa YpaBHEHUH M HEPAaBEHCTB,
PaBHOCHJIBHOCTH YPaBHEHMI, HEPABEHCTB U CUCTEM; YMEHHE PEIIATh YPAaBHEHM I, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO
pa3iaMuYHbIX NPUEMOB; pElIaTh ypPaBHEHHUS, HEPABEHCTBA M CHUCTEMbl C IapaMeTpoOM; IPUMEHATb YpaBHEHMS,
HEPaBEHCTBA, X CUCTEMBI JJIS pEIIeHUs] MaTeMaTUYeCKHX 3a/1a4 U 3ala4y U3 pa3IMyHbIX 001acTell HayKH U peanbHOi

KHU3HU

YMeHne onepupoBaTh MOHATHAMHU: (DYHKIUS, YETHOCTh (YHKUWH, TMEPHOAMYHOCTh (YHKIMH, OTPAHUYCHHOCTH
(GYHKIIUM, MOHOTOHHOCTH (DYHKILIMHU, SKCTpeMyM (GYHKIUH, HauOoiblllee U HauMEHbIlee 3HA4YeHUs (YHKIUH Ha
IPOMEXYTKe, HempepbiBHAS (DYHKIHS, aCUMITOTHI rpaduka (yHKIWHU, IepBas U BTOpas MPOW3BOAHAs (YHKIIHH,
reOMeTpUUYECKUN U (PU3MUECKUN CMBICT TPOU3BOIHOMN, IEpBOOOpa3Hasi, onpeAeNEHHbIA HHTETPal, YMEHUE HAXOAUTh
aCHMIITOTHI rpaduka QyHKINHU; yMEHUE BBHIYUCIISATH IPOM3BOIHBIE CYyMMBI, IIPOU3BENICHHS, YACTHOTO U KOMITO3UIUH
GbyHKIUH, HAXOIUTH YpaBHEHUE KacaTelbHON K rpa@uKy (PYHKIMH;, YMEHHUE HAXOAUTh MMPOU3BOIHBIE SJIEMEHTAPHBIX
(bYHKIMH; yMEHHE UCTIOIB30BaTh MPOU3BOIHYIO JUTS MCCIeI0OBaHUs (PYHKINH, HAXOIUTh HAHOOJBbIINE U HANMEHBIITNE
3HaYeHUs] (QYHKIHI; CTpOUTh TpadMKH MHOTOWIECHOB C HCIOJB30BAaHHMEM ammapaTra MaTeMaTHYeCKOro aHaau3a;

MNPUMCHATH MPOU3BOAHYIO IS HAXOXIACHHUA HAWITYyYIICTO PCIICHHA B IMNPUKIAAHBIX, B TOM 4YHCJIC COLMUAJIBHO-




SKOHOMHUYECKUX W (PU3UYECKUX 3aJadax; HAXOAUTh TUIOMAI U 00BEMBI (DUTY C MOMOIIBIO UHTETpANIa; MPUBOIUTH

IPUMEPbI MATEMATUYECKOT0 MOACTUPOBAHHUS C IIOMOIIBIO TU(DEPEHIINATBHBIX YPAaBHEHUN

YMeHue onepupoBaTh MOHATUAMHU: Tpaduk (yHKIMH, oOpaTHas (QyHKIUSA, KOMIO3ULUS (QYHKUUH, THHEHHas
GbyHKIMS, KBaJpaTUuHas QYHKIM, palioHalIbHAs (QYHKIIMS, CTENeHHas QYHKIUSA, TPUTOHOMETpUYECKrue QyHKIIUH,
oOpaTHbIe TPUTOHOMETpHUECKUE (DYHKIMH, TOKa3aTeNIbHas U JlorapupMudeckas QyHKIUN; YMEHUE CTPOUTH TpapuKu
M3Y4YEHHBIX (YHKIUI, BBINOJIHATH MpeoOpa3oBaHus TpaduKoB (PYHKIHMM, UCHOIb30BaTh IpadUKu sl U3y4YEHHUS
HPOLIECCOB U 3aBUCUMOCTEH, IPHU PELICHUM 3a4a4 U3 APYrHX ydeOHBIX MPEIMETOB U 3aJay U3 pealbHOH >KU3HU,
BbIpaXkaTh (OpMyJTaMH 3aBUCHMOCTH MEX]Jy BEJIMUYMHAMH; HCIIOJIb30BATh CBOWCTBA M Tpaduku (QYHKIUH AJs
pelleHus ypaBHEHH, HEpaBEHCTB U 3ajlay C MapaMeTpaMu; M300paxaTh Ha KOOPJUHATHOW IJIOCKOCTH MHOXKECTBA

pELICHNI YpaBHEHHUI, HEPABEHCTB U UX CUCTEM

YMmenune peiiaTh TCKCTOBBIC 3ala4U pa3HbIX TUIIOB (B TOM YHMCJIC HA MMPOUCHTHI, JOJHN U YaCTH, HA ABUIKCHUC, pa60Ty,
CTOUMOCTb TOBAapOB U YCJIYI, HAJIOT'HU, 3ada4u H3 obnactu yHOpaBJICHUA JIMYHBIMHU U CEMEHUHBIMU (1)I/IHaHC8.MI/I);
COCTAaBJIAATh BBIPAXKCHUS, YPABHCHHUA, HCPABCHCTBA W UX CUCTEMBI 11O YCIOBUIO 3aJjadH, UCCICAOBATH IMOJIYYCHHOC
PCUICHUC W OLCHUBATDH HpaBI[OHOI[O6HOCTI> PE3YyJbTaTOB; YMCHHUC MOACIUPOBATH PCAJIBbHBIC CUTYAlLIUHW HA SA3BIKC
MAaTEMaTUuKH; COCTABJIATH BBIPAKCHUSA, YPABHCHUA, HCPABCHCTBA U UX CUCTEMBEI 110 YCJIIOBUIO 3aJa4H, UCCIICAOBATH

IMOCTPOCHHBIC MOJCIIU C UCIIOJIb30BAHHUECM allliapara anre6pLI, HHTCPIIPCTHPOBATDH HOJ'Iy‘lCHHBIfI pe3yjibTar

YMeHue onepupoBaTh MOHATUAMHU: cpeAHee apupMeTHUecKoe, MeAraHa, HauOoJblllee U HauMEHbIIee 3HAUCHUS,
pa3Max, IUCHepCHs, CTaHJAPTHOE OTKJIOHEHHWE YHCIOBOrO HaboOpa; yMEHHE W3BJIEKATh, WHTEPIPETHPOBATH
uH(bOpMalMIo, TPEACTABICHHYI0 B TaOJHIaX, HAa AuarpamMmax, rpaukax, OTPa)arollyl0 CBOICTBa pealbHbIX
MIPOLIECCOB | SIBJICHUI; TIPEIICTABIATh HHPOPMAIIUIO C TIOMOIIIBIO TAOIHII U JUarpamMM; UCCIIE0BATh CTATUCTHUECKUE
JlaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM IpaUuecKuX METOJOB M 3JEKTPOHHBIX CPEICTB; rpa)UyecKu UCCIEN0BATh

COBMECTHBIC HAOIFOICHHS C TIOMOIIIBIO TUarpaMM PACCEHBAHUS U THHEHHON perpeccuu

YMeHune onepupoBaTh MOHATUSAMH: CIIyYalHBIA OMBIT U CIy4ailHOE COOBITHE, BEPOSATHOCTH CIYYalHOTO COOBITHS;




YMEHHE BBIUUCIATh BEPOSITHOCTH C UCIOJIB30BAaHUEM IpaUUeCKUX METOAOB; NPUMEHATH (POPMYJIbI CIOXKEHUS U
YMHOXXEHUSI BEPOSTHOCTEH, (OpMyJy IOJHONH BeposATHOCTH, (opmyny bepHymiu, xoMOMHAaTOpHBIE (AKTHl U
(bopMyJIbl; OLIEHUBATh BEPOATHOCTU PEAIbHBIX COOBITHI; YMEHHE ONEpUPOBAaTh MOHATUAMU: CllydailiHasl BEJIUYMHA,
pacripesielieHue BEpOSATHOCTEH, MaTeMaTH4ecKoe OXXKUIAHUE, AMCIEPCHUs U CTaHAAPTHOE OTKIOHEHHUE CIydaiHOH
BEJIMYMHBI, (QYHKIMU paclpeAeIeHHs 1 INIOTHOCTH PABHOMEPHOTI'0, I0KAa3aTeIbHOI0 U HOPMaJIbHOI'O paclpeieeHui;
YMEHHE UCIOJIb30BATh CBOMCTBA M3YUEHHBIX PACHPEICICHHUN JUIsl PEIIeHUs 3a1a4; 3HAKOMCTBO C MOHATUSAMU: 3aKOH
OOJIBIIMX YHCEN, METOJIbI BHIOOPOYHBIX MCCIICAOBAHUI; YMEHHE TIPUBOIUTH TIPUMEPHI MPOSIBIICHHS 3aKOHA OOJBIINX
qucen B NMPUPOJIHBIX M OOIIECTBEHHBIX SBJICHUAX; YMEHHE ONEPHPOBATH MOHATUSIMH: COYETaHHE, NMEepecTaHOBKa,
YHUCJIO COYETAaHUM, YUCIO NEepecTaHOBOK; OWHOM HblOTOHA; yMmMeHHE MNPUMEHSTh KOMOMHATOpHbIE (GaKThl U
paccy>kJIeHUs JUTsl peIIeHus 3a/1a4; OLEHUBATh BEPOSTHOCTH PeaTbHbBIX COOBITHI; COCTABIATH BEPOITHOCTHYIO MOJIENh

Y UHTEPIPETUPOBATH MTOJIYYEHHBIN pe3yabTaT

Vmenue ONCpHUPOBATH IIOHATHAMM: TOUKA, ITPsAMasd, IJIOCKOCTh, IIPOCTPAHCTBO, OTPE30K, JIyd, BCJIMUWHA YyTJIa, IUIOCKUM
yroJ, I[ByrpaHHBIﬁ yroJ, TpéXFpaHHBIﬁ YToJi, CKPCIIHUBAOMIUCCA IMTPAMBIC, MTApAJIJICIBHOCTD U IICPICHAUKYIISAPHOCTD
MMPpAMBIX U HHOCKOCTCﬁ, Yroja MCKAy NpsAMbIMHU, YTOJI MCKITY prIMOI\/'I " IIOCKOCTBIO, YIoJI MEXKAY IINIOCKOCTAMU,
pacCTosIHUE OT TOYKHU OO INIOCKOCTHU, PACCTOSHHUC MCKAY MNPIAMBIMH, PACCTOAHUC MCKIAY IUIOCKOCTAMH; YMCHUC
HCIIOJIB30BAaTh IMPU PEIICHHUU 3ada4 H3YUCHHBIC (i)aKTI)I U TCOPEMBbI INIAHUMETPUH,; YMCHHC OLCHUBATH Pa3MCpPbl
00BEKTOB OKpYyZKaromero Mupa, CTpOUTb MATEMATHIYCCKUEC MOJICIIN C TIOMOIIBIO TCOMETPHUICCKUX MOHATHU U BCINYHH,

pelaTh CBA3AHHBLIC C HUMH IMTPAKTUYCCKHUEC 3a1a4n
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YMeHne oneprupoBaTh MOHATUSAMHE: ILIOMIAb GUTYPBI, 00BEM (PHUTYpBI, MHOTOTPAHHUK, IPABUIIBHBI MHOTOTPAHHHUK,
ceueHre MHOTOrpaHHMKa, Ky0, mapaiesenunesi, npusma, nupamua, Gurypa U NoBEpXHOCTh BpaIlleHUs, LIMIIUH/D,
KOHYC, 1map, chepa, miomaas cGepsl, IIOmaab MOBEPXHOCTH MUPAMH/IbI, IPU3MBI, KOHYCa, IIMINHAPa, 00bEM Ky0a,
IPAMOYTOJIBHOTO IapajulelenuIena, NUpaMyuabl, MPU3MBbL, LWIMHApPA, KOHYCa, I1apa, pa3BEPTKA IMOBEPXHOCTH,

CCUCHUA KOHYCAa U NUJIMHApPA, IapaJUICIIbHBIC OCHU WJIM OCHOBAaHUIO, CCUCHUC HIapa, MJIOCKOCTh, Kacaromascs C(bepbl,




UWIMH]pPA, KOHYCa; yMEHHE CTPOUTH CEUEHHE MHOTOIPaHHUKA, U300pakaTh MHOTOIPaHHUKHU, (PUTYpBI U TIOBEPXHOCTHU
BpallleHUsl, UX CEYEHMs, B TOM UHUCJIE C IIOMOUIbIO JJIEKTPOHHBIX CPEJACTB; YMEHHE IPUMEHITH CBOWCTBA
reOMETPUUYECKUX PUTYP, CAMOCTOSATENILHO (POPMYIUPOBATH ONpeesIeHUs] U3y4aeMbIX (PUTYp, BBIIBUTATh TUIIOTE3HI O
CBOWCTBaX M MpH3HAKaX TIECOMETPUYECKUX (Uryp, OOOCHOBBIBATH WJIM OINPOBEPraTb HMX; yYMEHUE MPOBOJIUTH

KJaccupuKanuio GUryp mo pa3iuyHbIM IPU3HAKAM, BBIIIOIHITH HEOOXOIMMBIE JOTIOHUTEIbHbIE TOCTPOCHUS

11

YMeHne onepupoBaTh NOHATUSAMU: JBUKEHUE B IPOCTPAHCTBE, NapAJUIENIbHBIA IEPEHOC, CAMMETPUS Ha IUIOCKOCTH
U B INPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHUe M0100uUs, MOA0OHBIE (UTYpbl; YMEHHE pPAcIO3HAaBaTh pPaBHbIC U
1o100HbIE (PUTYpBI, B TOM UYHUCIIE B MPUPOJE, UCKYCCTBE, aPXUTEKTYPE; UCIOIb30BaTh FT€OMETPUUECKHE OTHOIICHUS
IPU PELICHUHU 33/]a4; HaXOAUTh T€OMETPUUYECKHE BETMUMHBI (JUTMHA, YToJ, IJI0IIab, 00bEM) MPH PEIICHUH 3a/1a4 U3
JIpYruX Y4eOHbIX IMPEIMETOB U U3 PEalIbHOM KU3HU; YMEHUE BBIYUCIIATH T€OMETPUUYECKUE BEIMYHMHBI (JUIMHA, Yo,
wiomaab, 00bEM, IO b MOBEPXHOCTH), UCIONb3Ysl M3ydyeHHbIE (OPMYJBI U METOJbl, B TOM YHCIE: IUIOLIab
MOBEPXHOCTH MUPAaMUbl, NPU3MBI, KOHyca, IWIMHApA, IUomanb chepsl; 00bEM Kyba, NPSAMOYTOJIBHOTO

napajurejcnuieaia, mupaMu/ibl, IpU3Mbl, HUJIUHAPA, KOHYCA, IIapa, YMCHUC HAXOAUTb OTHOLICHUC 00BEMOB HOZ[O6HI:>IX

duryp

YMmenune OIICPHUPOBATH NOHATUAMM: MPAMOYTOJIbHAA CUCTEMAa KOOPAMUHAT, BCKTOP, KOOPAWHATBI TOUYKHU, KOOPAWHATBI

BCKTOpa, CyMMa BCKTOPOB, IPOU3BCACHHUC BCKTOpa Ha YHUCJIO, PA3JIOKCHUE BECKTOpPa IIO 6a3Hcy, CKaJIpHOC

12 IIPOU3BEJICHNE, BEKTOPHOE IIPOM3BEIECHUE, YIOJd MEXAY BEKTOPAMM; YMEHHE HCIIOJIb30BaTh BEKTOPHBIA U
KOOPJAMHATHBIM METOJ JUIsl pellieHHUs FeOMETPUUECKUX 3a1a4 U 3a/1a4 JPYTuX yu4eOHbIX IPeAMETOB
VYMeHue BbIOMpaTh MOAXOIAIIMN METOJ Ul pelleHUs 3aJaud; MOHMMaHUEe 3HAYMMOCTH MaTEeMAaTUKU B HU3yYEHUH
13 NPUPOIHBIX U OOIIECTBEHHBIX MPOIECCOB U SIBJICHUW; YMEHHE paclo3HaBaTh MPOSIBICHHE 3aKOHOB MAaTEMAaTUKU B

UCKYCCTBE, YMEHUE MPHUBOJUTH MPUMEPhl MAaTEMaTHUYECKHX OTKPBITHI POCCHICKOM M MHPOBOWM MaTeMaTH4eCKOU

HayKH




HEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

IIpoBepsieMblii 371eMeHT COAEPKAHUSA
Kon
1 Uucna v BBIYUCICHUS
1.1 Hatypanbnble u nensie yncna. [I[pu3Haku 1eIMMOCTH IeNbIX YHCeT
1.2 Panmonaneubie yncna. OObIKHOBEHHBIE U IECATUYHBIE APOOU, TPOIIEHTHI, 0ECKOHEUHBIE TEPUOINIECKUE IPOOH
1.3 Apudmerrueckuii KOpeHb HATYpaIbHOU cTeneHu. [[eficTBrs ¢ apuMeTHIeCKUMU KOPHSIMHU HATypaJIbHON CTEIIEHU
14 Crenensb ¢ nenbiM nokaszareneM. CTeneHb ¢ palMoHAIbHBIM NTOKa3aTeneM. CBOKWCTBA CTEIIEHU
1.5 CuHyc, KOCHHYC U TAaHT€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC YUCIOBOTO apryMeHTa
1.6 Jlorapu¢m yucna. JlecaTnyHble U HATypajbHbIE JoraprudmMbl
L7 JlelicTBUTENbHBIE YnCia. ApUPMETHYECKHE OINEpaluu C JEHCTBUTENLHBIMU 4YMCIaMu. [IpuOImKEHHBIE BBIYMCICHUS, MpaBHIIA
' OKpYTJICHUS, MPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN
1.8 [IpeobpazoBanue BhIpaKeHU
1.9 KommiekcHble uncna
2 YpaBHEHHUs 1 HEpABEHCTBA
2.1 Lenble 1 1poOHO-pallMOHANbHBIE YPaBHEHUS
2.2 HppannonanbHble ypaBHEHUS
23 TpuronomeTrpruyeckue ypaBHEHUS
24 [Toxa3zaTenbHbIE U JOrapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOHO-paIOHAIEHBIE HEPABEHCTBA




2.6

HppaunoHaibHbie HEPAaBEHCTBA

2.7 [TokazarenbHble U IorapupMUIECKIe HEPAaBEHCTBA

2.8 TpuronomeTpuuecKkue HEPaBEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHHs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11 Matpuia cucTeMbI JIMHENHBIX ypaBHEHUI. ONpeaennuTesb MaTPHILIbI
3 OyHKIUHN U TpapUKU

31 Oynkuus, cnocoObl 3amanus ¢yHkuuu. I'paduk ¢yHkumu. B3aumuo oOpatsble ¢(yHkiuu. YETHble M HEYETHBIE (YHKIHUU.
. [lepuoanueckue pyHkuun

12 OO6nactp ompeneneHus: U MHOXeCTBO 3HaueHWd Qynkimun. Hymm ¢ysxmum. IIpoMexyTku 3HaKomocTostHCTBA. [IpoMexyTKH
' MOHOTOHHOCTH (pyHKIIMH. MakcuMyMbl 1 MUHUMYMBI GyHKIMU. HanGonbliee 1 HauMeHbllee 3HaueHue (PyHKIMHY Ha POMEXYTKe

3.3 Crenennas GyHKIHS C HATYPaJIBHBIM U IIEIbIM MOKa3aTeneM. E€ cBoiicTBa u rpaduk. CBolcTBa U rpaduK KOPHS n-OW CTENCHU

3.4 Tpuronomerpuueckue GyHKINU, UX CBOMCTBA U TpaduKu

3.5 [TokazaTenpHas u orapupmMudeckas PyHKIIUN, ©X CBOMCTBA U rpaduKu

3.6 Touku paspsiBa. AcumnToTs! rpadukoB GyHKuuNA. CBOICTBa PYHKIMIA, HENPEPHIBHBIX HA OTPE3KE

3.7 [TocnenoBarenpHOCTH, COCOOBI 33JaHUS [TOCIIEIOBATEILHOCTEN

3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyiia CI0XKHBIX MPOLIEHTOB
4 Haygaya maTemMaTH4ecKOro aHaausa

4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIe HIeMEHTAPHBIX (QYHKIIMNA

42 [IpuMeHeHne NPOU3BOAHON K HCCIEIOBaHMIO (YHKIMH HAa MOHOTOHHOCTh M SKCTpeMyMbl. HaxoskJaeHue HamOONbLIero u

HAMMCHBIICTO 3HAYCHU A CI)YHKHI/II/I Ha OTPE3KE




4.3

[TepBooOpasnas. MaTerpan

5 MHokecTBa 1 JIOTHKA
5.1 MHoOXeCTBO, ornepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsimMble ¥ TIIIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena v MOBEpXHOCTH BpalEHUS
7.5 Koopannats! 1 BEKTOpEI




YYEBHO-METOINYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O NTIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

AJire0pa 1 Ha4yaj1a MaTeMaTHyeckoro anajan3a:10-11 kiaaccel: 0a30BbIi U YIIy0JEéHHbINH YPOBHH: YueOHuK / [II.A.
Anumos, FO.M. Konsrun, M.B. Tkauea u ap.- 12-e uza, crep. —-Mocksa :IIpocsenienne, 2024.

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Auire0pa U Ha4YaJIa MaTEeMAaTH4YeCKOro anajan3a. /lupakruueckue marepuansl K yueOHuky L. A. Anumosa u ap.10
KJacc: yueOHoe mocobue i 001meo0pa3oBaT. opranu3aiuii : 0a30BbIid M yriayoaénublii yposuu / M.U. Il1a0ynun, M.B.
TkaueBa, H.E. ®exopoBa u ap. --YueOHuUK - 8-¢ uzj, crep. -Mocksa :IIpocsemienue, 2017.

Meronnueckue pekomeHauuu K yueonuky 1. A. Anumosa, FO. M. Konsiruna, H. E. ®énoposoit u n1p. - YuebHoe
uznanue/ H. E. ®énoposa , M.B.TkauéBa —Mockaa :[Ipocsemnienne, 2023.

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

Caiitr ®UITN /O1kpoiThiit 6avk 3ananuid EI'D | MaTemaTtuka. ba3zoBblil ypoBeHb -

https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97EOB6EE7DC
OO6pa3zoBaTeNbHBIN MTOPTAI I MOATOTOBKH K 3k3ameHaMm «CJIAM I'MA: PEIIY EI'D» /Matematuka/ - https://math-

ege.sdamgia.ru/teacher



https://www.labirint.ru/pubhouse/167/
https://www.labirint.ru/pubhouse/167/
https://www.labirint.ru/pubhouse/167/
https://ege.fipi.ru/bank/index.php?crproj=E040A72A1A3DABA14C90C97E0B6EE7DC
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC
https://math-ege.sdamgia.ru/teacher
https://sdamgia.ru
https://math-ege.sdamgia.ru/teacher

KpuTepuu 1 HOpMBbI OLIEeHKH JOCTHKEHHI 00yYAOIIUMUCS IJIAHUPYEMbIX Pe3yJIbTATOB OCBOEHUS 00pa30BaTeIbHOI
NporpaMMbl

O1eHKA YCTHBIX 0TBETOB

Onnolt u3 BaxHBIX (OPM OIEHMBAHUS PE3yJIbTATOB OOYYEHHUS MO MaTeMaTUKE SBIISIIOTCS YCTHBIE OTBETHI
oOydJarommxcsi Ha TEOPETUYECKHE BOMPOCHI: BOTMPOCHl MO  TEPMUHOJOTUM W (HOPMYJIUPOBKAM OIPEACIICHHUS,
JI0Ka3aTeIbCTBAM TEOPEM, PEIICHUIO 3a/1ay.

[Ipu BhICTaBIIEHUM OTMETKH YYUTHIBAIOTCA CIEIyIOIINE TPeOOBaHUS K OTBETY:

Ommemka «5», eciu odyuarowuica:
- TIOJTHOCTBIO PACKPBLI COJIEp)KaHKe MaTepraia B o0beMe, TPeIyCMOTPEHHOM MTPOTrpaMMoOi U Y4EOHUKOM;
- U3JIOKUJI MaTepual TPaAaMOTHBIM SI3bIKOM B OIPEACIICHHON JIOTHYECKON MOCIIENI0BATEILHOCTH, TOYHO, 0€3 OImOOK
UCIIOJIb3YSI MAaTEMAaTUUECKYIO0 TEPMUHOJIOTHIO U CUMBOJIHKY;
- IPAaBWJIBHO BBITIOJHWI PUCYHKH, YEPTEXKU, TpaPuKd, HEOOXOIMMBIC IS U3JI0KEHUS TCOPHUH WIIH PEIICHUS 3a/1a4H;
- TMPOJIEMOHCTPUPOBAIT YMEHUE WITIOCTPUPOBATH TEOPETUUECKUE MOJIOKEHUSI KOHKPETHBIMU MPUMEpPAMU, IPUMEHSATh UX
MIPU BBIMIOJIHEHUU MPAKTUYECKOTO 3aJ]aHusl (€CJIU TaKOE MPEAYCMOTPEHO);
- OPOJEMOHCTPUPOBATl YCBOEHHE paHee M3YYEHHBIX COIMYTCTBYIOIIMX BOMPOCOB, CPOPMUPOBAHHOCTH U YCTOMYMBOCTH
WCIIOJIb30BAHHBIX IPU OTBETE YMEHHMM M HAaBBIKOB; OTBEUAJl CAMOCTOSITENILHO, O€3 HABOJAIIUX BOMPOCOB YUMTEs,
JTEMOHCTPUPYS CHOPMUPOBAHHOCTH MOHOJIOTHYECKOM PEUH U MTOJTHOE BIIaJICHUE COACPKAaHUEM.

Bo3moxHbI 1-2 HETOYHOCTH TMpPH OCBEIICHUH BTOPOCTENEHHBIX BOMPOCOB WJIM HEJIOYETOB B PEIICHUU 3a7ay (€ciu
TaKue MpeyCMOTPEHBI), KOTOPhIE YUEHHUK JIETKO UCIIPABHII 110 3aMEUAHUIO YUUTEIIS.

Ommemka «4», eciu odyuarowutics:
- pacKphUI cojiep’KaHre MaTepuaia B 00beMe, MPeyCMOTPEHHOM MPOrpaMMOi U y4eOHUKOM;
- U3JI0°KWJI MaTepHUall TPaMOTHBIM SI3bIKOM B OMPEAECICHHOM JIOTHYECKOU MOCIEI0BATENbHOCTH;
- BBITIOJTHWJI PUCYHKH, YEPTEKHU, TpaduKH, HEOOXOTUMBIE JJI U3JI0’KEHUS TEOPUH WM PEIICHUS 3aa4H;
- IPOJIEMOHCTPUPOBAII YMEHUE MJUTIOCTPUPOBATH TEOPETUUECKUE MOJ0KEHUSI KOHKPETHBIMU IIPUMEPAMU, MPUMEHSITh UX
IIPU pPELIEHUU 33]1a4 (€CIIM TaKUEe MPETyCMOTPEHBI);
- MOPOJEMOHCTPUPOBAT YCBOCHUE paHEE H3YUECHHBIX COMYTCTBYIOIIMX BOMPOCOB, CHOPMUPOBAHHOCTh U YCTOMYMBOCTH
WCII0JIb30BAHHBIX IIPU OTBETE YMEHUH 1 HABBIKOB,;




HO NPH ITOM:
- JIOMYCTUJT HEOOJBIITNE HETOYHOCTH B (POPMYJUPOBKE MATEMATHYCCKUX YTBEPKIACHHUM, HE MCKA3HUBIIIHE MaTEMaTHYECKOTO
coJiepKaHusl OTBETA, UCTIPABIICHHBIE TI0 3aMECUAHHIO YUUTEIIS;
- TOTYCTHUJI OIIMOKU Uit 0oJiee 2 HETOYHOCTEH MPU OCBEIICHUH BTOPOCTENIEHHBIX BOMPOCOB/HEIOUETOB B PEIICHUH 33124
(ecnu Takue MPeryCMOTPEHBI), KOTOPBIE YUCHHK JIETKO UCITPABUII 10 3aMEYAHUIO YUUTETIS.

Ommemka «3», eciu 00OY4aAOWULCA:
- HEMOJIHO WJIM HEMOCJIeIOBATEIHHO PACKPBUI COJEpKaHUE MaTepuaia, HO IMOKa3aHO oOIee MOHMMaHWE BOMpOca U
MIPOJIEMOHCTPUPOBAHBI YMEHHUS, IOCTATOUHBIE JIJIs1 JATbHEUIIIETO YCBOCHUS TPOTPAaMMHOTO MaTepuarna;
- JE€MOHCTPUPOBAI 3aTPYJHECHUS WIH JOMYCKal OIIMOKU B ONPEJCICHUU MOHSITUUA M UCIOJIb30BAaHUM MaTEMaTUYECKOM
TEPMUHOJIOTHH, CAMBOJIMKE, UePTEkKaX, BbIKIIAJIKaX, UCIIPABJICHHBIE MOCJI€ HECKOJIBKUX HABOSIIINX BOIPOCOB YUUTES;
- HE CIIPaBWJICS ¢ IPUMEHEHUEM TEOPUHM MPHU PEIICHUU 3a]1a4, HO BBITIOJIHWII 3aJaHus 00513aTeIbHOTO YPOBHS CI0KHOCTH T10
JTAaHHOM TeMe (eClii TaKue MPeayCMOTPEHBI).

Ommemka «2», eciu 06y4aOWuiics:
- HE pacKpbLJI OCHOBHOE COJiep)KaHue YueOHOIro MaTepuaia;

- o0HapyXWJI HE3HAaHWE WM HEIMOHMMaHue OoOydaronuMcs OoJbleld Wi Hanbosiee BaXXHOM YacTH yuyeOHOTO
Marepuana;

- IONMYCTHJI OIMOKH B OTPEEICHUH MOHATHIA, IPU UCIIOJIb30BAaHUU MAaTEMATUYECKON TEPMUHOJIOTUH, B PUCYHKAX,
yepTekax Wiu rpadukax, B BBIKIAJKaX, KOTOPbIE HE MCIPABICHBI IMOCJIE HECKOJBKUX HABOJSAIIUX BOMPOCOB
YUUTES;

- OOHapY>KWUJI HE3HAHHE W HEMOHMMAHHE W3Yy4yaeMOro MaTepualia WM HE CMOI OTBETUTh HM Ha OJIMH U3 MOCTaBJIEHHBIX
BOIIPOCOB IO U3y4a€MOMY MaTepuaiy.

O1eHKa NMCbMEHHBbIX PadoT
3a BepHOE BBHIMIOJIHEHUE KaXKJI0r0 3aJaHusl IEPBOIM YacTH oOydaromieMycsi HauucisieTcs 1 6ar; 3a BBITIOJHEHUE 3aaHUs

BTOPOM YaCTH HAYUCISIOTCA 2 0ajia, €ciiy JaHO BEPHOE pEelIEHUE U MPUBEIEHO 000CHOBaHUE; 1 6a, €M JOruKa peeHus
BEpHA, HO JIOMYIIEHA OJIHA BBIYUCIUTEIbHASI OIIMOKA WM MPEJICTaBICHHOE 00OCHOBAHUE HE MOXKET CUUTATHCS MTOJTHBIM.
Ommemka «5» - 00yyaromuics AOCTUT BBICOKOTO YpOBHsI, HaOpai He MeHee 85% o01iero uncia 0asios.

Ommemka «4» - 00y4aroUKCs TOCTUT TTOBBIIIEHHOTO YPOBHS, HAOpan He MeHee 65% o061ero uncia 6aios;



Ommemxa «3» - 00ydaIONUICS TOCTHT YIOBJICTBOPUTEIHHOTO (0053aT€ILHOT0) YPOBHS MOATOTOBKH, Ha0pal He MeHee
55% GamnoB Yactu 1 (00s3aTeIBHOTO YPOBHS);
Ommemka «2» - 00y4arOIIMICST HE AOCTUT YJIOBIETBOPUTEIHLHOTO (00s3aTEILHOI0) YPOBHS MOJTOTOBKH, HAOpaia MeHee
55% 6GamnoB Yactu 1 (0053aT€IbHOTO YPOBHS);

O1eHKa TeCTOBBIX 3aJaAHUI
TecT MOXKET UCTIOIB30BATHCS VISl TPOBEACHUS TEKYIIETO U TEMATHYECKOT0 KOHTPOJIS.
[Tpu ucnonp30BaHNM TecTa Kak (OPMBI KOHTPOJIS MCIONB3YIOTCS KPUTEPUU JJI TIEPEBOAa CYMMBI OQJIJIOB B OTMETKY. HE
MmeHee 70% — ommemka «3»,;
He MeHee 70% — ommemka «3»;
He MeHee 80% — ommemka «4»,;
He MeHee 90% — ommemka «5».
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