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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus siBIIsieTCSl OAHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CpeAHEro oluiero oopa3oBaHusi, Tak
Kak o0OecrneynBaeT BO3MOXKHOCTh H3YYEHMsI TUCIHUIUINH €CTECTBEHHO-HAYYHOM HAalpaBICHHOCTH MU
IPEJMETOB T'yMaHUTApHOTrO IMKJA. [IOCKOIBKY JOrHuyeckoe MblllieHne, GpopMupyemMoe Npu U3y4eHUHU
00y4arolMMUCS MOHATHUIHBIX OCHOB T'€OMETPUH, MPH JO0KAa3aTEIbCTBE TEOPEM U MOCTPOCHUM LEHNOYKU
JIOTUYECKUX YTBEP)KICHUM NpPU PEIIEHUU I'€OMETPUUYECKHUX 3a]ad, YMEHHE BBIJBUraTb U ONpPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCHOJIB3YIOTCS MpPHU PEUIeHMM 33Jad €CTECTBEHHO-HAyYyHOro IMKIA, B
YaCTHOCTH (PU3MUYECKUX 3a7ay.

Llenb ocBOeHMsI MporpaMMBbl yueOHOTO Kypca «l'eomeTpus» Ha yriayOJIEHHOM ypOBHE — pa3BUTHE
UH/MBUYAIbHBIX CIOCOOHOCTEH O0OydaromMxcsi NpUH HM3YYEHHH TE€OMETpPHM, Kak COCTaBJISrOIIEH
npeaMeTHoOH obnactu «MaTeMaTuka u HQOpMaTHKa» depe3 o0ecredeHrne BO3MOKHOCTH MTPHOOPETEHUS
U UCIOJIb30BaHUs Oosiee IiTyOOKMX IeOMETPUYECKUX 3HAHUN W JeWCTBUH, cieHU(pHUUHBIX T€OMETPUU, U
HEOOXOIUMBIX ISl YCIEIIHOTO TPO(hecCHOHANBHOTO 00pa30BaHMA, CBA3aHHOTO C HWCIOJIH30BAHUEM
MaTEMaTHKH.

[IpuopuTeTHBIMM 3ajjayaMy Kypca T€OMETpUM Ha YIiyOJ€HHOM YpOBHE, pPacCIIUpPSIOIIMMHU U
YCUJIMBAIOIIUMU Kypc 0a30BOr0 YPOBHS, SIBJISIOTCS:

pacimpeHne NpeICTAaBICHUS O TEOMETPHHM KaK YacTH MHUPOBOU KyJIbTYpbl M (OPMHPOBAHHE
OCO3HAHUS B3aMMOCBS3H F€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMHpOBaHHE TIPENCTABICHUS O MPOCTPAHCTBEHHBIX (HUrypax Kak O  BaKHEHIINX
MaTEMaTUYECKUX MOJEIISAX, O3BOJIAIOIIMX ONMCHIBATh M U3y4aTh Pa3HbIC SIBJICHMS OKPYXKAKOLIET0 MUPa,
3HaHWE MOHATUIHHOTO anmapara 1o pasneny «CtepeoMeTpus» y4eOHOro Kypca reOMeTpuH;

¢dbopMHpOBaHHE yMEHHs BIIQJETh OCHOBHBIMU IOHSTHUSMHU O HPOCTPAHCTBEHHBIX (UIypax U HX
OCHOBHBIMM CBOMCTBaMM, 3HAHUE TeopeM, (POpMya M yMEHUE HX HPUMEHSTb, YMEHHS J10Ka3bIBaTh
TEOpEeMbI U HaXO/IUTh HECTaHIapPTHBIE CIIOCOOBI PELICHUs 3a/1a4;

¢dbopmMHpoBaHrE YMEHUS pAacIO3HABATh HA YEPTEKaX, MOJCISAX U B PEaIbHOM MHPE MHOTOTPAaHHUKH
U TeJla BPAILEHUs, KOHCTPYUPOBATh F€OMETPUUECKHUE MOJIETIH;

¢dopmMHpoBaHUE TOHMMAHUS BO3MOXKHOCTH AKCHOMAaTHYECKOTO MOCTPOSHHS MaTeMaTHYECKUX
TeopHii, GopMHUpPOBaHNE TOHUMAHHUS POJIM aKCHOMATHKH MTPU IIPOBEAECHUH PaCCyKICHHIA;

¢dbopmHpoBaHUE YMEHHS BJIAJETh METOAAMHU JIOKA3aTENIBCTB U AJTOPUTMOB PELICHHS, YMEHHS UX
IIPUMEHATH, MPOBOIUTH OKA3aTEIbHBIE PACCYXKACHHS B XOJE PEUICHMs CTEPEOMETPUYECKUX 3a7ad U
3a7a4 ¢ MPAKTHYECKUM COep)KaHueM, (OpMHUPOBAaHUE TIPEACTABICHUS 0 HEOOXOIUMOCTH JI0KA3aTENIbCTB
npyu 0OOCHOBAHUMU MAaTEMAaTHYECKUX YTBEPXKIEHUH M pOJM aKCHOMATUKU B NPOBEJECHHUU JEAYKTUBHBIX
pacCyKJIeHUH;

pa3BUTHE U COBEPLICHCTBOBAHUE MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
[IO3HABATEJIIbHON AaKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHHWI, KPUTHUUHOCTH MBILUIEHUS, HHTEpeca K
W3Y4YECHHIO T€OMETPUH;

¢dopmupoBanre (yHKINOHATIHHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPHH: YMEHHUS Paclio3HaBaTh
IPOSIBIIEHUSI TE€OMETPUUYECKUX IOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peabHBIX >KU3HEHHBIX
CHUTyallUsX W TPH U3YyYECHHH JPYIHMX YYEOHBIX TIPEAMETOB, TPOSBICHHUS 3aBUCUMOCTEH W
3aKOHOMEPHOCTEW, MOJAEIUPOBAHUS PEAJBHBIX CUTYallMd, HCCIIENOBaHUS IIOCTPOEHHBIX MOJEIEH,
MHTEPIIPETALMU [TOJIyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COJIepKaTCIIbHBIMA JTUHUSAMHU y4eOHoro kypca «['eomerpus» B 10-11 kmaccax
ABISItOTCA: «lIpsiMble M TUIOCKOCTH B IIPOCTpaHCTBE», «MHOrorpanHukm», «Tena Bpamenusn», «BeKTopsl
Y KOOPAMHATHI B IPOCTPAHCTBEY, «/IBUKEHMSI B IPOCTPAHCTBEY.

CohopmynmupoBannoe Bo @DPI'OC COO T1peboBaHME «yMETh ONEPUPOBATH MOHATHIMUY,
pelieBaHTHBIMU T'€OMETPUM Ha yIiayOs€éHHOM ypoBHe oOydeHus B 10—11 kiaccax, OTHOCHTCS KO BCEM
COJIep KaTeNIbHBIM JIMHUAM Y4€OHOTO Kypca, a (popMHUpOBaHUE JIOTUYECKUX YMEHHI pacrpenensercss He
TOJBKO IO COJEpXKATelIbHbIM JMHUAM, HO M 1o rojgaMm oOyuenus. ConepxkaHue o00Opa3oBaHMA,
COOTBETCTBYIOILIEE IPEIMETHBIM pe3ysibTaTaM ocBoeHuss @DenepaibHOM pabouell  Iporpammbl,
pacrpesieN€HHBIM 110 ToAaM O0y4eHUs, CTPYKTYPUPOBAHO TAKMM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM BOIIpocaM oOydarommecs: o0paagich HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh



OBIIAJICHHE TEOMETPUYECKUMH TIOHATUSAMU M HaBBIKAMU TIIOCJIEIOBATENIbHO M TIOCTyMNaTelbHO, C
COOJII0/ICHHEM TPUHIIMIA TIPEEMCTBEHHOCTH, a HOBBIC€ 3HAHWSA BKJIIOYaTh B OOIIYI0 CHCTEMY
T€OMETPUUYECKUX TPEJCTaBICHUN OOyYarommxcs, pacmupsis u yrayomsss e€, o0pasys NpouHbIe
MHO>KECTBEHHBIC CBSI3H.

[lepexon k U3y4EHHIO T€OMETPUU Ha YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3gaTh  ycioBus  ans  auddepeHnuandd  oOy4eHHs, IOCTPOCHUS  WHIUBUIYATbHBIX
00pa30BaTeNbHBIX MPOTpPaMM, OOECHEYUTh YIIIYONEHHOE H3yYEeHHE TEeOMETPUM KaK COCTaBIISIOIICH
y4yeOHoro npeamera «MaremaTukay;

MOJATOTOBUTH O0YYAIOUINXCS K MPOJOIKEHHIO U3yUeHHUs MaTeMaTUKH ¢ y4€TOM BbIOOpa OymyIeit
npodeccuu, odecrieunBas MPEeMCTBEHHOCTh MKy 0OITUM | PO ecCHOHAITBHBIM 00pa30BaHUEM.

Ha uzyuenue yueOHOro kypca «I'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautTcs 204 daca: B 10
kiacce — 102 ygaca (3 yaca B Henenio), B 11 kmacce — 102 gaca (3 yaca B HeeIIO).
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IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATUS CTepeoMeTpuu. Touka, mpsimMasi, IJIOCKOCTb, HpOCTpaHCTBO. [loHsTHE 00
aKCUOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPHH: AKCUOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

B3anMHOE pacnosioKeHUE TPSMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIMECS, MapajUIe/IbHbBIE U
cKpelmuBampomuecs npsmsle. [Ipu3Haku ckpemuBaromuxcsd NpsaMblX. [lapamiensHOCTs NpAMBIX U
IJIOCKOCTEM B IIPOCTPAHCTBE: NapaJlIebHbIE IPSIMbIE B IIPOCTPAHCTBE, MAPAJUIEIIBHOCTD TPEX INPSMBIX,
napajieNIbHOCTh MpsIMOI M mockocTH. [lapamuienbHoe M LEHTpadbHOE NPOEKTUPOBAHUE, U300paXkKeHne
¢uryp. OCHOBHBIE CBOMCTBA MapauICIHLHOTO MPOCKTHpOBaHUS. M300pakeHne (uryp B mapamuieIbHOU
IPOEKIHMH. YTIbl C COHAIpPABJICHHBIMM CTOPOHAMM, YIOJ MEXAYy MNPSMBIMH B IIPOCTPAHCTBE.
[TapannenpbHOCTh IUIOCKOCTEN: TapajulesibHbIE IUIOCKOCTH, CBOWCTBA NApaUICIbHBIX IUIOCKOCTEM.
ITpocreiimme npocTpaHCTBEHHBbIE (UIYpbl HAa IJIOCKOCTU: TETpa’lp, Napasuiesenunel]l, MOCTPOCHUE
CEYCHUM.

[lepneHIUKYISIPHOCTh HPSMOW M IUIOCKOCTH: MEPIEHIUKYJSIPHBIE MpsIMbIE B IPOCTPAHCTBE,
IpsIMbIE MAapaJIJICNIbHBIE U MEPHEHIUKYISIPHbIE K IUIOCKOCTH, NMPU3HAK MEPIEHAUKYJISIPHOCTH MPSIMON U
IUIOCKOCTH, TEOpEMa O MpsAMOM NEPHEHIAUKYJSAPHOHW INIOCKOCTU. OpTOroHanbHOE INPOCKTHUPOBAHUE.
[lepneHuKyIsIp W HAKIOHHBIC: PACCTOSIHUE OT TOYKU 10 IUIOCKOCTH, PACCTOSHHME OT MPSAMOH 0
IUIOCKOCTH, TMpOeKUuuss QUrypsl Ha IUIOCKOCTb. IlepHneHauKyJIspHOCTh IUIOCKOCTEH: IMpHU3HAK
NEPIEHAUKYISIPHOCTH ABYX IIIOCKOCTER. Teopema o TpéX neprneHIuKyispax.

VIl B IPOCTPAHCTBE: Yrod MEXAY IPSIMON U INIOCKOCTBIO, IBYTPAaHHBINA yIoOJ, JIMHEHHBIA yroi
JIByTrpaHHOro yria. TpéxrpaHHblli U MHOrorpaHHsle yribl. CBOICTBa IUIOCKUX YIJIOB MHOTOIPAHHOTO
yria. CBOMCTBA IJIOCKUX U IBYT'PAHHBIX YIJIOB TPEXTPAHHOIO yria. TeopemMbl KOCHHYCOB U CUHYCOB JUIS
TPEXTPAHHOTO yIJa.

MHororpaHHuKH

Bunbl MHOrorpaHHUKOB, pa3BEpTka MHoOrorpaHHuka. IIpusma: n-yronpHas npusma, npsmMas u
HAaKJIOHHAsi NpU3MbI, OOKOBasi M IOJIHAs MOBEPXHOCTh INpu3Mbl. [lapamienenunen, npsMoyrojbHbIN
napajuleJienuIe]] U ero cporcrsa. Kparwaillive IyTM Ha IOBEPXHOCTH MHOIOTpaHHHKA. Teopema
Oiinepa. IlpoctpanctBennas Teopema Iludaropa. I[lupamuma: n-yrojgpHas mUpamuaa, TpaBWIbHAS U
yceuéHHass nupamubl. CBoiicTBa péOep M OOKOBBIX IpaHed NpaBWIbHOM mnupamuibl. IIpaBuiibHbIE
MHOTOTPaHHMKH: IIPABWIBbHAS NIPU3Ma W NPAaBWIbHAS NMUPAMMJA, IPABWIbHAS TPEyrojibHas MUpaMuia
NpaBWIBHBIN TeTpasap, Kyo. IlpeacraBienne o MpaBUIBHBIX MHOTOTPaHHMKAX: OKTadJp, AOACKa’dap U
MKOCadIp.

Bbluncienue »l€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanw, yrael. [lnomans OGokoBOiA
MMOBEPXHOCTH M TIOJHOW IMOBEPXHOCTHU MPSIMOW MPU3MBI, TUIONIAJAh OCHOBaHHWH, TeopemMa O OOKOBOM
MOBEPXHOCTU MpAMOi mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH W IMOBEPXHOCTU MPABHIBHON
MIUPAMHU/JIBI, TEOPEMA O IUIOIIAN YCEUYEHHON TUPAMU/IBL.

CuMMeTpust B IPOCTPAHCTBE. DIIEMEHTHl CHMMETPHUH NTPaBUIIbHBIX MHOTOIPaHHUKOB. CUMMETpHS B
IIPABWJIBHOM MHOTOTPAaHHHKE: CHMMETPHS TapajuleleNuIe]a, CHMMETPUS IPAaBHIBHBIX IIPU3M,
CUMMETPUS IPABUIBHON MUpaMUBI.

BekTopbI M KOOPAUHATHI B IPOCTPAHCTBE

ITonsTHs: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJEBOIO BEKTOpa, BEKTOPHI
KOJUIMHEApHbIC, COHAIIPABIICHHBIE W NPOTHBOIIOJIOKHO HAIPABICHHBIE BEKTOpHL. PaBEHCTBO BEKTOPOB.
JleficTBUS C BEKTOpPAMHU: CIIOKEHUE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXEHHE
BEKTOpa Ha unciio. CBOWCTBA CIOXKEHU BEKTOpOoB. CBOIMCTBA YMHOXXEHHUS BEKTOpa Ha 4yucio. [lonstue
KOMILUIaHapHble BEKTOpbl. [Ipu3Hak KoMILaHapHOCTH TPEX BEKTOpoB. lIpaBmio mnapainenenunena.
Teopema 0 pa3loKEHHH BEKTOpAa IO TPEM HEKOMIUIAHAPHBIM BeKTopaM. IIpsMoyroispHas cucrema
KoopauHart B 1npocTtpaHcTBe. Koopaunatel BekTopa. CBs3b MeXAY KOOpPAMHAaTaMU BEKTOpa H
KOOpJAMHATAMH TOYEK. YTOI MEXKAY BeKTopaMu. CKaIpHOE ITPOU3BENCHNAE BEKTOPOB.
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Tesia Bpamenus

[TonsITHS: WIMHAPUYECKAsT TOBEPXHOCTh, KOHUYECKAsl MMOBEPXHOCTh, chepuieckasi MOBEPXHOCTH,
oOpa3yromue mnoBepxHocTeil. Tenma BpamieHus:: HUWIMHIP, KOHYC, YCEUYEHHBIM KOHYyC, cdepa, map.
B3anMHoe pacmonoxkenue cdepsl M MIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpakenue ten
BpallleHus Ha TIIOCKOCTH. Pa3BEépTka nmnunapa u konyca. Cummerpust cepsl U mapa.

O06vém. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME MPSMOYTOJIBHOTO
napajuienenunena u cieAactsus u3 He€. OObEM NpPAMON M HAKIIOHHOW MPU3MBI, IUIUHAPA, TUPAMUIBI U
KoHyca. O0bEM 11apa U MapoBOT0 CETMEHTA.

KoMOuHanmu Ten BpallleHHWs M MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B LUJIMHAP, OMHCAHHAS
okono nmwimHApa. [lepeceuenue cdepbl u mapa ¢ mIockocThio. Kacanue mapa u cdepbl IOCKOCTHIO.
[ToHsiTHE MHOTOrpaHHUKA, OMHUCAHHOTO OKOJO cdepbl, cepbl, BIUCAHHON B MHOTOTPAHHUK WU TEJNO
BpAILCHHS.

[Inomank MOBEPXHOCTH LMIWHApA, KOHYyca, Iulomans cdepsl U e€ uyacreid. [lomobue B
npoctpancTBe. OTHoIEHNE O0BEMOB, TUIOMIANEH TOBEpXHOCTEH MOMo0HBIX ¢uryp. [IpeoOpasoBanue
nonobus, romoteTus. Perenne 3a1a4 Ha MIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHne ceueHWii MHOTOTPAHHUKOB M TEJ BpAILCHHs: CEUYEHUsS ILMIMHApA (HMapajieNbHO |
MEPIEeHIUKYISIPHO OCH), CEYEHUs] KOHYyca (mapasuiebHble OCHOBAHUIO M MPOXOJAIIUE Yepe3 BEPIIUHY),
CeueHMsl Iapa, METOJbI IMOCTPOCHUS CEUYEHUIl: METOJA CIEJ0B, METOA BHYTPEHHETO NMPOCKTHPOBAHUS,
METO]I IEPEeHOCca CeKYIIEH MIOCKOCTH.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bextopsl B mpoctpanctBe. Omnepauuu HaJ BeKTOpaMd. BeKTOpHOE YMHOXXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOKeHUs. [IpsiMoyrosibpHas cuctemMa KOOpAMHAT B mpocTpaHcTBe. KoopauHater
BekTopa. Paznoxenue Bekropa mno 0Oaszucy. KoopAuHATHO-BEKTOPHBIM METOJ MpHU  pPELICHUH
reOMETPUUECKUX 3a/ad.

JBHKeHMsI B MIPOCTPAHCTBE

JBuxenust mpoctpancTBa. OrtoOpaxenwus. [[BuxkeHuss u paBeHCTBO ¢uryp. OOmme CcBOHCTBa
JIBWKEHUW. Buapl JBWXKEHUI: mNapaulebHbIA MEPEHOC, LEHTpaJibHAs CHUMMETPHUSA, 3€pKajbHas
CUMMETpUs1, TIOBOPOT BOKPYT IpsiMoii. IIpeoOpazoBanus nogodus. [Ipsmas u chepa Ditnepa.



6

INTAHUPYEMBIE PE3YJIbTATbl OCBOEHHMA YYEBHOI'O KYPCA «I'EOMETPUSI»
(YI'JIYBJIEHHBIN YPOBEHbB) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaanckoe BOCIMTaHHeE:

c(OPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMH O0YyYaromlerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
qJIeHa POCCHUUCKOTO OOINeCTBa, MPEICTaBICHHE O MAaTeMAaTUYECKUX OCHOBaX (yHKIIMOHUPOBAHHS
Pa3IMYHBIX CTPYKTYp, SBIEHUH, MPOLEAYp Tpa)XTaHCKOro oO0IIiecTBa (BBIOOPHI, OMPOCHI U JIPYroe),
YMEHHE B3aMMOJCHCTBOBATh C COLMATHHBIMA HMHCTUTYTaMH B COOTBETCTBUU C WX (DYHKIUAMH W
Ha3HAYCHHEM;

2) naTpuoTHYECKOE BOCIIMTAHUE:

c(OPMUPOBAHHOCTh POCCHUICKOM TpakJaHCKONH WACHTUYHOCTH, YBAXKEHUS K MPOLUUIOMY H
HACTOSIIEMY POCCHUHMCKOM MAaTEMAaTHUKH, LEHHOCTHOE OTHOUIEHHE K JOCTHKECHHSIM POCCUUCKUX
MaTEMaTHUKOB M POCCUMCKONW MaTeMaTH4YECKOM IIKOJbI, HCIOIb30BAaHHE STUX TOCTHKEHHUH B JIPYTHX
HayKaX, TEXHOJIOTHSX, cepax SIKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, CPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHMSI, STUYECKOTO MOBEACHUS, CBA3AHHOIO C MPAKTUUYECKUM MPUMEHEHHEM IOCTHKEHUN HAyKH U
JIeATETbHOCTBIO0 YYEHOT0, OCO3HAHUE JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy IyIIETro;

4) acTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYas SCTETHKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJ]1a4, PELIECHU, pacCcyk/IeHU, BOCIPUUMYUBOCTh K MAaTEMAaTHUECKUM aCIeKTaM pa3IU4HbIX
BHJIOB UCKYCCTBA;

5) pusznyeckoe BocIUTAHUE:

c(OpPMUPOBAHHOCTh YMEHHUS TPHUMEHATH MAaTEMaTHYECKHE 3HAHWS B HHTEpPECax 3I0pPOBOTO H
Oe3omacHOro obOpasa KH3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pOBbIO (30pOBOE NHUTAHHE,
cOamaHCUPOBAHHBIM PEXUM 3aHATUA W OTIbIXA, PErylisipHas (u3nueckas aKTUBHOCTH), (PU3UUECKOE
COBEpIICHCTBOBAHUE MIPU 3aHATUAX CIIOPTUBHO-030POBUTEIBHON ACSITENbHOCTHIO;

6) TpynoBoe BociuTaHUeE:

TOTOBHOCTh K TpPYHdy, OCO3HaHHE IEHHOCTU TPYJOJIOOUS, HHTEpEeC K pas3audHbIM cdepam
po(ecCHOHATLHOM IeATETHPHOCTH, CBSI3aHHBIM C MATEMATHKOW U €€ IPUIIOKEHUSIMU, YMEHHE COBEPIIATh
OCO3HAHHBIM BBIOOpP Oyaymed mnpodeccun W pPealTn30BBIBaTh COOCTBEHHBIC JKM3HEHHBIC TUIAHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MAaTEeMAaTHYECKOMY OOpa30BaHUI0O M caMOOOpa30BaHUIO HA MPOTSKEHHUH
BCel >KM3HHM, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHMHM MPAKTHUYECKHX 3aJad MaTeMaTU4YeCKOM
HaIpaBJIECHHOCTH;

7) 3K0J10rnYecKoe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYphl, IOHUMAHUE BIHSHHS COLUATHHO-DKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHME MPUPOJHOM W COLUAIBHOM Cpeabl, OCO3HAHME TJI00aIbHOIO XapakTepa
AKOJIOTMYECKUX TPOOIeM, OPUECHTAIMS HAa IPUMEHEHUE MAaTEMAaTHUECKUX 3HAHUU /ISl PEIICHUs 3a71ad B
o0acT OKpy’Karolen cpeipbl, MIaHUPOBAHUE MOCTYMKOB M OLICHKM WX BO3MOXKHBIX MOCIEACTBHM AJIs
OKpY>Karollen Cpenbl;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHON MpakTUKW, [OHMMAHUE MaTeMaTH4YEeCKOW HayKHM Kak c@epbl 4YelOoBEeYeCKOu
JIeATEIbHOCTH, JTaloB €€ pa3BUTHUA W 3HAYMMOCTH JJIs Pa3BUTHUS LIMBWIM3ALMU, OBJIAJICHUE SI3BIKOM
MaTEeMaTHUKU ¥ MaTeMaTHYeCKON KyJIbTypOl Kak CpeICTBOM IMO3HAHUS MHPaA, TOTOBHOCTh OCYIECTBIISTh
MIPOCKTHYIO U UCCIIEI0BATENbCKYIO JACSITEIIbHOCTh MHMBUIYaIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATHI
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ITo3HaBaTe/IbHBIC YHHBepPCAIbHbIE y4eOHbIe AeiicTBUS

Ba3zoBble Jloruyeckue aeiicTBUs:

BBISIBJIATh M XapaKTEpU30BaTh CYLIECTBEHHbIC NMPU3HAKHM MaTEMaTUYECKMX OOBEKTOB, MOHATHUH,
OTHOILICHUN MEXy MOHATUAMH, POPMYINPOBATH ONPEACIICHUS TIOHSATHIA, YCTaHABINBATh CYIIECTBECHHBIH
IPU3HAK KiacCU(UKaLMU, OCHOBAHUS [l 0000IIEHUs M CPABHEHUS, KPUTEPUH NTPOBOAUMOTO aHAIIN3A;

BOCIIPHHUMATh, (OPMYITUpPOBaTh U  MPEOOpPa30OBBIBATh  CYXXICHHSA: yTBEPAWUTENbHBIE |
OTpULIATENIbHbIE, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE,

BBISIBIISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTHBOpEYHs B (PaKTax, JaHHBIX,
HAOJMIOAECHUSAX M YTBEPXKACHUSAX, IMpe/ylaraTb KpUTEpUU MJs BBISIBIEHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JienaTh BBIBOABI C  HCIOJIB30BAHUEM 3aKOHOB JIOTMKM, JEIyKTHUBHBIX W MHIYKTUBHBIX
YMO3aKI4YeHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

IPOBOJUTh CaMOCTOATENIBHO JI0KA3aTeNbCTBA MATEMaTHMYECKUX YTBEP)KACHUH (IpsMble U OT
IIPOTUBHOI'0), BBICTpauBaTh apryMEHTAallMI0, NMPUBOAMUTH NPUMEPbl U KOHTPIPHUMEPHL, OOOCHOBBLIBATH
COOCTBEHHBIE CYX/IEHUS U BBIBObI;

BbIOMpaTh croco0 pemeHust y4yeOHOW 3aja4yn (CpaBHMBATH HECKOJIBKO BapHUAaHTOB pEIICHUS,
BbIOMpPAaTh HanboJIEe MOAXOAAIINM ¢ YYETOM CaMOCTOSITENbHO BBIICICHHBIX KPUTEPHUEB).

Ba3zoBble uccienoBarebckue 1eiCTBUS:

UCIOJb30BaTh BOINPOCHl KaK HCCIIEAOBAaTENbCKUN MHCTPYMEHT IIO3HaHUs, (OopMyIupoBaTh
BOIPOCHI, (pUKCHUPYIOLIHE MPOTUBOPEUNE, MPoOIIeMy, yCTaHABINBATh UCKOMOE M JTAHHOE, (JOPMHUPOBATH
TUIIOTE3Y, APTyMEHTUPOBATh CBOIO MO3ULMI0, MHECHHE;

IIPOBOAMTH CAMOCTOSITEJIBHO CIIAHUPOBAHHBIM AKCIEPUMEHT, MCCIEAOBAHUE IO YCTAHOBIIEHUIO
0COOEHHOCTEM MaTeMaTHYeCKOro OOBEeKTa, SBJIEHUS, IPOLIECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIy
00bEKTaMU, SIBICHUSIMH, TIPOLIECCAMH;

CaMOCTOSITENILHO  (pOpMyJIMpOBaTh OOOOIIEHUS W BBIBOJBI 10 pe3yjbTaTaM MpPOBEAEHHOIO
HAOJIOCHUS, HCCIEIOBAHUSA, OLEHUBATh JOCTOBEPHOCTh IIOJYYEHHBIX pE3yJIbTaTOB, BBIBOJAOB U
0000IIECHHI;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IPOLIECCA, a TAKKE BBIIBUraTh MPEIIOIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCJIOBHUSX.

Padora ¢ unopmanmeii:

BBISIBJIATh A€(PULIUTHI HHPOPMALIUK, TaHHBIX, HEOOXOAUMBIX JJIsl OTBETa HAa BOIPOC U JUI PELLICHHUS
3a/1a4y;

BbIOMPATh MHPOPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U
MHTEPIPETHPOBATH HHPOPMALIMIO PA3TUYHBIX BUJIOB U ()OPM MPE/ICTABICHUS;

CTPYKTYpHUpOBaTh MH(OpPMAIMIO, MPEACTAaBIATh €€ B pa3iuyHbIX (opMax, WILIFOCTPHUPOBATH
rpaduyuecky;

OLIEHMBATh HaAEKHOCTh HH(OPMALIMU IO CAMOCTOATENBHO C(HOPMYIMPOBAHHBIM KPUTEPHSIM.

KomMMyHMKaTHBHBIE YyHUBEpPCAJIbHbIE yYeOHbIe JeilcTBUS

O0menue:

BOCIIPUHUMATh M (OPMYIHPOBATH CYXKICHHS B COOTBETCTBHU C YCIOBHSIMH M LIEJISAMH OOIICHHS,
SCHO, TOYHO, TPAMOTHO BBIpaKaThb CBOIO TOYKY 3pEHHMsS B YCTHBIX M IHCbMEHHBIX TEKCTaX, JaBaTh
HOSICHEHUSI 110 X0y PELICHUS 3a/1aui, KOMMEHTHPOBATh IOIyYCHHBIH Pe3yIbTaT;

B X0Ji¢ 00CYXJIEHHs 3aJ]aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, IpoOIeMbl, perraeMoil
3a7a4M, BBICKA3bIBAaTh WJEH, HAIEICHHBIE Ha IIOWCK PEIICHHS, COIOCTABIATh CBOM CYXICHHSA C
CYXKIEHUSIMH JpPYTUX YYaCTHHKOB Juanora, OOHapy)XMBaTh pa3UuMe M CXOJCTBO IO3MULUH, B
KOppeKTHOH (opme HopMynHpoBaTh pa3HOIIIACHS, CBOM BO3PAKEHUS,;

NpPEJCTaBIATh  Pe3yJabTaThl peIICHHs 3aJaud, OSKCIEPHUMEHTa, HCCIIEIOBAaHUs, IPOEKTa,
CaMOCTOATENIFHO BBIOMPATh (popMar BBICTYIUICHHMS C Y4Y€TOM 3ajad INPE3CHTAlUHd U OCOOCHHOCTEH
ayJUTOPUH.
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PeryisiTuBHbIe YHHBepPCAJIbHbIE yUeOHbIe AeiicTBUS

Camoopranusaunus:

COCTaBJIAITh IUIAH, aJITOPUTM PELIECHUS 33/Ja4H, BHIOMPATh CIOCO0 PEIIeHUs ¢ yUETOM UMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUI C
y4€TOM HOBOI MH(OpMAIIHH.

CaMOKOHTPOJIb, IMOLMOHATbHbII HHTE/JIEKT:

BJIa/IeTh HaBBIKAMM TI03HABATENBHOM pedrekcun Kak OCO3HaHHs COBEpUIaeMbIX ACHCTBUHA U
MBICIIMTENBHBIX MPOIECCOB, HMX pPEe3yJbTaTOB, BIAAETh CHOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIIS
mpolecca 1 pe3yJibTaTa pelieHusl MaTeMaTH4eCKON 3a1auH;

NPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PELICHUH 3a/1a4i, BHOCHTH KOPPEKTHBEI
B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HANJEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OLIGHHMBATh COOTBETCTBUE pe3yJIbTaTa LEIH U YCIOBUSAM, OOBSICHATh MPUUYMHBI JOCTHXKEHUS WIH
HEJIOCTHKCHHUS PE3YJIbTATOB JCSITEIBHOCTH, HAXOIUTH OIINOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHUMATh U UCHOJIB30BATh MPEUMYIIECTBA KOMAHIHOW ¥ WHAWBUIYATBHON PabOTHI PU PEIICHUH
y4eOHBIX 3a]la4, MPUHUMATh I€JIb COBMECTHOU NeATEIbHOCTH, TUIAHUPOBATh OPTraHU3alliI0 COBMECTHOM
paboThl, pacnpeAensaTb BUABI PaldOT, IOrOBAapHUBATHCS, OOCYXAATh MPOIECC M PEe3yNbTaT pPabOTHI,
000011aTh MHEHHUS HECKOJIBKUX JIIOJCH;

y4acTBOBATh B IPYNIOBBIX GopMax paboThl (00CykIeHUS, OOMEH MHEHHIA, «MO3TOBBIC IITYPMbD» U
WHBIC), BBINOJHATH CBOIO 4acTb pabOThl U KOOPAUHUPOBATH CBOM JEHCTBUS C JPYTUMHU UJICHAMH
KOMAaH/Ibl, OLIEHUBATh KaueCTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPUSAM, CPOPMYINPOBAHHBIM
Y4aCTHUKAMU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K koniry 10 kjacca o0ydarOmmiicss HAYYNUTCS:

® CBOOOJHO ONEPUPOBATH OCHOBHBIMH TOHATHSAMU CTEPEOMETPUM MpPU pPEIICHHH 3a1ad MU
MIPOBEJICHUN MaTeMaTHYECKUX PACCYkKICHUM;

® [PUMEHATH aKCHOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX MIPU PELICHUH T€OMETPUYECKHX 33/1a4;

® KJIacCUPUIMPOBATh B3aHMMHOE PACIOJIOKEHHE TMPSMBIX B TMPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSMBIX U TUNIOCKOCTEH B MPOCTPAHCTBE;

® CcBOOOAHO OMEPUPOBATH MOHATUAMHU, CBSI3aHHBIMU C yTJaMH B MPOCTPAHCTBE: MEXAY MPAMBIMU
B IIPOCTPAHCTBE, MEXK/Ty MPSIMOM H TUIOCKOCTHIO;

® CcBOOOAHO ONEPUPOBATH MOHATUSMHU, CBI3aHHBIMU C MHOTOIpaHHUKAMU;

®* CBOOOJHO pacro3HaBaTb OCHOBHBIE BHJbl MHOTOTPAaHHUKOB  (TMpH3Ma, MHpaMuja,
MIPSIMOYTOJIBHBIN TTapajuieienuIe], Kyo);

® KIacCU(PUIMPOBATH MHOTOTPAHHUKH, BBIOMpAsi OCHOBAaHUS JUIs Kilaccu(uKanuy;

® cBOOOAHO ONEPUPOBATH MOHATUSAMHU, CBI3AHHBIMH C CEYEHHEM MHOTOIPAaHHUKOB TLIOCKOCTbIO;

® BHINOJHATH MMApAUICIBbHOE, IEHTPATLHOE W OPTOTOHANBHOE MPOSKTHpOBaHHE (UTYp Ha
IJIOCKOCTh, BBITIOJIHATH N300pakeHust (pUryp Ha mioCKOCTH;

® CTPOUTH CEUEHUS MHOTOTPAHHHUKOB PA3IMYHBIMH METOJAMH, BHITIOTHATH (BBIHOCHBIE) MJIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHUZY;

®  BBHIUUCIATH IUIOMIAANM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (TpHU3Ma, MUPaMHUa), TEOMETPUIECCKUX
TeJ C MpUMEeHEeHUuEM HopMyIT;

® CBOOOJHO ONEpPUPOBATh MOHATHAMM: CHMMETPUS B MPOCTPAHCTBE, LIEHTP, OChb U IJIOCKOCTb
CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI;

® CBOOOJHO OIEPUPOBATH MOHATHAMM, COOTBETCTBYIOIIMMHM BEKTOpaM U KOOpIWHATaM B
MIPOCTPAHCTBE;

®  BBHINOJHATH ICHCTBUS HA/l BEKTOPAMH,



pemiaTh 3aJayd  Ha  JI0KA3aTeIbCTBO MAaTEMaTHYECKUX OTHOUIEHUH U HaXOXICHUE
F€OMETPUUECKUX BEJIMYMH, NPUMEHSAS H3BECTHBIE METOJbI IPU PEIICHUH MaTeMaTHUYECKUX
3a/1a4 NOBBIILIEHHOTO U BBICOKOT'O YPOBHSI CJI0KHOCTH;

IIPUMEHSTH MPOCTENUIINE MPOrPaMMHBIE CPEJICTBA U ANEKTPOHHO-KOMMYHHKAIIUOHHBIE CUCTEMBI
MIPU PELICHNH CTEPEOMETPUUYECKHX 3a/1a4;

U3BJIIEKaTh, NPEOOPA30BBIBATE M HWHTEPIPETHPOBATH HH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYecKux PUrypax, npeAcTaBIeHHYIO Ha YepTekaxX U pUCYyHKaX;

IIPUMEHSTh IIOJyY€HHbIE 3HAaHHA Ha IPAKTUKE: CPABHMBAThb W AaHAJIU3UPOBATh pEalibHbIE
CUTyallM¥, MPUMEHATh M3YUYEHHbIE TOHATHS B IPOLIECCE IMOMCKA PELICHHUS MaTeMaTU4YeCKH
copMyTMpPOBaHHOW TPOOIEMBI, MOAEIHPOBATH PEaJbHBIE CHTyallud Ha SI3bIKE T'€OMETPHH,
HCCIEA0BaTh MOCTPOCHHBIE MOJAEIIHA C MCIOJIb30BAHUEM I'€OMETPUUYECKHX MOHSATHUH U TEOPEM,
anmapata anreOpbl, pemarb HpakTUYECKHE 3aJadyd, CBA3aHHbBIE C  HAXOXJACHHUEM
F€OMETPUUYECKUX BEJINYUH;

UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Tallax pa3BUTHS TEOMETPUU KaK COCTaBHOM 4YacTH
(dbyHIaMeHTa pa3BUTHsI TEXHOJIOTUH.

K konmy 11 knacca oOyyaromuicss HAy4IuTCs:

CBOOOJHO OMEpUpPOBaTh MOHATHSAMH, CBS3aHHBIMU C UWJIMHAPUYECKOH, KOHUYECKOH U
chepruecKkoil MOBEPXHOCTIMH, OOBSICHATH CITIOCOOBI TIOyUCHUST;

ONEepPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C TE€JIaMU BPAILEHUS: LUJIUHAPOM, KOHYCOM, cepoil u
1apoM;

pacro3HaBaTh Teja BpamleHus (IWIMHAP, KOHYC, cdepa W 1map) U OOBICHATH CIOCOOBI
MIOJTyYCHHUS TeJl BPALICHHUS;

KJ1acCU(UIIMPOBATh B3aUMHOE PACIONIOKEHUE CPEPhI U MIIOCKOCTH;

BBIYHCTISITh BEJIMYUHBI DJIEMEHTOB MHOTOTPAHHUKOB W TeNl BpaIlleHUs, O0BEMBI M ILIOMIAIH
MOBEPXHOCTE MHOTOTPAHHUKOB W TeJl BpAIICHHS, F€OMETPHUUYECKHX Tl C NPUMEHEHHEM
dopmy;

CcBOOOJIHO OINEpUPOBATh MOHITHSIMH, CBSI3aHHBIMU C KOMOMHAIMSIMM TeNl BpallleHus U
MHOTOT'PaHHHKOB: MHOTOTPAaHHHK, BIMCAHHBIA B cepy M ONMUCAHHBIA OKOJO cdepsl, chepa,
BIIMCAHHAsl B MHOTOTPAHHUK WJIM TEJIO BPaLCHHUS;

BBIYHCIISITH COOTHOIICHHSI MY TUTOIIAIIMU TTOBEPXHOCTEH M 00bEMaMU MOT0OHBIX TET,
n300pakaTh M3y4aeMmble (PUTYPBHI, BBITONHATH (BBIHOCHBIE) TUIOCKHE YEPTEKH W3 PUCYHKOB
MPOCTBIX O0BEMHBIX (PHUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEI BPAILCHUS;
U3BJIEKaTh, HHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh HHGMOPMALMIO O MPOCTPAHCTBEHHBIX
TreOMEeTPHUYECKUX PUTYpax, MPEACTABICHHYIO Ha YepTekKaX U PUCYHKAX;

cBOOO/IHO OTNIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIONTHSATH OTEPAIMU HAJ BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT;

pelaTh TeoMEeTpUYECKUe 3aJaud Ha BBIYHCICHUE YIJIOB MEXKAY NPSIMBIMH H IIOCKOCTSIMHU,
BBIUMCIICHHE PACCTOSHUH OT TOYKM A0 IUIOCKOCTH, B II€JIOM, Ha NPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/IA TIPU PEIICHUH;

CcBOOOZHO OMEpPUPOBATh MOHATHSIMH, CBA3aHHBIMH C JABI)KEHHEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUI;

BBITIOJHATh M300pa)K€HUsI MHOTOTPAaHHUKOB M TEJ BpallleHUsl MpHU MapajuieIbHOM IEepeHoce,
LEHTPAJIbHOM CHUMMETPHUM, 3€PKaJbHOM CUMMETPUHM, IIPU I[OBOPOTE BOKPYI IPSMOM,
npeoOpa3oBaHms TOI00MS;

CTPOUTHh CEUEHUsT MHOTOTPAHHUKOB W TN BpALICHUS: CEUYCHHUS HUIUHApa (Tapauie]bHO U
MEPIECHIUKYISIPHO OCH), CEUYEHHUs1 KOHyca (MmapajuiebHble OCHOBAHUIO M MPOXOASIIUE Yepes3
BEpILNHY ), CEYEHHUS L1apa;

UCIOJIb30BAaTh  METOJBI TOCTPOCHUS CEUEHUH: METOJI CJEeAO0B, METOJ BHYTPEHHETO
MIPOEKTHUPOBAHMUS, METO]I TIEpEHOCA CEKYIIEH MIIOCKOCTH;

JI0Ka3bIBaTh FT€OMETPUUECKHE YTBEPKICHHUS;
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NPUMEHSATh ~ IeoMeTpudeckue  (akThl Ui PEIICHWS  CTEPEOMETPHUYECKHX  3ajad,
MIPEIITOJIATAIONINX HECKOJILKO IIArOB PEIICHHUS, €CIIH YCIIOBUS IPUMEHEHUs 3aJ]aHbl B SSBHOU W
HesiBHOU (opme;

pemiate 3amadd  Ha  JIOKA3aTelbCTBO MATEMATHYECKUX OTHONICHWH W HaXOXKJICHUE
TC€OMETPHUUCCKUX BEITHYMH;

MPUMEHSTh MPOTPaMMHBIC CPEJICTBA U OJEKTPOHHO-KOMMYHHUKAIMOHHBIE CHCTEMBI TIPH
pEIICHUH CTEPEOMETPUIECKHX 3a/1aY;

MPUMEHSTh TOJIYYCHHbIC 3HAHHS Ha TPAKTHKE: CPaBHHUBATh, aHAIM3HPOBATH H OICHUBATH
peabHbIe CUTYAIUH, PUMEHSATh U3YYCHHBIC MMOHSITHS, TEOPEMBI, CBOWCTBA B MPOIIECCE TIOUCKA
pElIeHUs MaTeMaTUIeCKH cPOPMYTUPOBAHHON TIPOOIIEMBI, MOJISTUPOBATH PEATbHBIC CUTYAIIUU
Ha sI3bIKE TEOMETPHUH, UCCIIEIOBATh TIOCTPOCHHBIC MOJICIU C MCIIOJIB30BAHUEM F€OMETPUICCKUX
MOHITHI W TeopeM, armapara aiareOpbl, peliaTh NPAKTHYECKHe 3aJadd, CBS3aHHBIE C
HAXOXXJCHHEM T€OMETPHYCCKIX BEIINYHH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX J3Talax pa3BUTHS TEOMETPUU KaK COCTAaBHOW YacTH
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.
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10 KJIACC
Ne HaumenoBanue KoanuecTBo 4acos duexkTpoHHbIe (HU(pOBbBIEL) JesiTeIbHOCTH
n/m | pasaenoB M TeM Bcero | Kountpounbnbie | IlpakTuueckue | 00pasoBaTesibHbIE pecypchl YUYHUTEJS C Y4eTOM
MPOrpamMmMbl padoThI padoTbI paboueii
NMpOrpamMMblI
BOCHUTAHUS
1 BBenenue B 23 2 https://lesson.edu.ru/902.3/10?class=10 | -pazButue
CTEPEOMETPUIO Tpya0J00us,
2 BzauMmHoe pacrnionoxxenue 6 1 CIOCOOHOCTH K
IIPSIMBIX B IIPOCTPAHCTBE MIPEOI0TICHUIO
3 [TapamienbHOCT IPSIMBIX 8 TPYIHOCTEH;
U TUIOCKOCTEH B -(popmMupoBaHue
MIPOCTPAHCTBE CITOCOOHOCTH
4 [TepieHAMKYASIPHOCTH 25 MPOSIBJISITH
MPSIMBIX | TJIOCKOCTEH B KPUTHYHOCTH K
MIPOCTPAHCTBE COOCTBEHHBIM
5 YTabl M pacCTOSTHUS 16 1 HAMEPEHUSAM, MBICIISIM
6 MHororpaHHUKU 7 1 M NOCTYIIKaM;
7 BekTophl B IpOCTpaHCTBE 12 -n00yKIeHHe
8 IToBTOpeHue, 0600IIEHNE 5 2 https://ege.fipi.ru/bank/ COOIIO1aTh MPUHIIHIIBL
Y CUCTEMaTHU3aLUS Y4eOHO# AMCLHUIITHHBL
3HaHUU A CaMOOPTaHU3aINA
MIPH BBITIOJTHEHU U
CaMOCTOATEIbHOMN
paboThI HA CpaBHEHHUE,
¢bopmynrpoBaHue
BBIBOJIOB;
-TIOHUMaHUe
LIEHHOCTHOTO acIeKTa,
BOCITUTAHHUS
ACTETUYECKUX YyBCTB
Ha TIpUMepax
KYJIbTYPHBIX



https://lesson.edu.ru/902.3/10?class=10
https://ege.fipi.ru/bank/
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JIOCTHIKEHMH;
-TIOHUMaHHue
KYJBTYPHOIO
MHOT000pa3us Mupa,
YBa)KE€HUE K KYJIbType
JIPYTUX HApOJOB,
TOJIEPAHTHOCTB;
-noJiepKaHKe
MOTHUBALIMH JIETEN K
MOJYYECHUIO 3HAHUI,
HaJa)XUBaHUIO
MMO3UTUBHBIX
MEKITMYHOCTHBIX
OTHOIIICHHH,
-bopMHpOBaHUE
LIEHHOCTEN
CaMOCTOSITEJIbBHOCTU U
WHUIIUATHUBBI;
hopmupoBaHue
BHYTPEHHEH NTO3ULIUH
JUYHOCTH KaK 0co60ro
LIEHHOCTHOTO
OTHOIIICHUS K cebe,
OKPY>KaIOIIUM JIFO/ISIM
Y KU3HHU B LIEJIOM.

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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11 KJIACC
Ne HaunmenoBanmue KoJunuecTBo yacos DJIeKTpPOHHbIe (HU(POBHIe) JesTeIbHOCTD yYUTE ISt
n/n pa3aesioB U TeM Bcero | Konrpoubnbie | IlpakTnueckue | 00pa3oBaTebHBIE PECYPChI ¢ y4eToM padouei
NPOrpamMmsl padoThI padoThI NPOrpamMMmblI
BOCIIUTAHHUS
1 AHanuTthueckas 15 1 https://lesson.edu.ru/902.3/11%class=11 | -pa3BuTHE TPYyROIIOOUS,
TCOMETPHSL CIOCOOHOCTH K
2 [ToBTOpEHwMeE, 15 1 https://ege.fipi.ru/bank/ MIPEOOTICHHUIO
000011eHne 1 TPYIHOCTEH;
cUCTEMAaTHU3aLMs -(opmupoBanue
3HaHUHU CIIOCOOHOCTH MPOSIBIISITD
3 O6BEM 17 1 KPUTHUYHOCTb K
MHOTOTPaHHUKA COOCTBEHHBIM
4 Tena BpalleHUs 24 1 HaMEPEHUSM, MBICIISIM U
5 ITmomaan 9 1 MOCTYIIKaM;
MIOBEPXHOCTU U -1no0y>XJIeHUEe COOII0IaTh
00BEMBI KPYTIIBIX TEI MPUHITUTIBI YYEeOHOU
6 JBrKeHus 5 1 JACLIUIUIUHBI U
7 IToBTOpEHME, 17 2 CaMOOpraHu3alvH IIpH
0600IIeH e 1 BBITIOJTHEHUH
cUcTeMaTHu3aIus CaMOCTOSTEIbHOM pa6OTI)I
3HAHUI Ha CpaBHEHUE,
dbopmynupoBanue
BBIBOJIOB;
-[IOHUMaHUE [IEHHOCTHOI'O
aCIIEKTa, BOCIIUTaHUS
ACTETUYECKUX YyBCTB Ha
IIpUMepax KyJIbTYPHBIX
JOCTIKCHHIA,
-[IOHUMaHUE KYJIbTYpPHOTO
MHOr000pa3usi MHupa,
YBaXXCHHE K KYJIbTYpe
JIpYruX HapoJoB,
TOJICPAHTHOCTB;



https://lesson.edu.ru/902.3/11?class=11
https://ege.fipi.ru/bank/

14

-NoAep>KaHUE MOTUBALIH
JIeTe K MOIYyYEHHUIO
3HaHUH, HAJTAXKUBAHUIO
MMO3UTUBHBIX
MEKIUYHOCTHBIX
OTHOIICHU;
-opMHupOBaHUE
LIEHHOCTEN
CaMOCTOSITEIbBHOCTU U
WHUIIMATHUBHI,
dhopmHupoBaHHE
BHYTPEHHEHN NO3ULIUA
JUYHOCTH KaK 0co00ro
LIEHHOCTHOT'O OTHOLIEHUS
K cebe, OKpYKaIoUM
JIXOJIIM M JKU3HU B LIEJTIOM.

OBIIEE KOJIMYECTBO

YACOB 110 I[TPOTPAMME

102




ITOYPOYHOE IINIAHUPOBAHUE
10 KJIACC

15

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTpoJbHble
padoThI

IIpakTHyeckue
padoThbI

Jara
U3y4YeHHus

DJiIeKTpOHHbIE HH(POBbIE
o0pa3oBaTe/ibHbIEe PeCypChI

OcHOBHBIE TIpaBUIIA
M300pakeHUs Ha PUCYHKE
IUIOCKOCTH, MapajuleIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka

https://m.edsoo0.ru/FOIMGVRWHE

[ToHsATHS CTEpEOMETPHH: TOUKA,
npsiMasi, TNIOCKOCTh,
npoctpancTBo. OCHOBHBIC
MpaBWJIa U300pakeHMsl Ha
PHCYHKE IJIOCKOCTH,
mapalJICJIbHBIX IMPAMBIX
(0Tpe3KOoB), cepeIMHbI OTPE3Ka

https://m.edsoo.ru/SECB310PZ

[TonsaTHs: mepecekaromuecs
MJIOCKOCTH, MEePECeKarONIuecs
npsiMasi ¥ TI0CKOCTb;
MOJIYITPOCTPAHCTBO

https://m.edsoo.ru/T2NNAUSWK

[TonsaTua: nepecekaromuecs
IUIOCKOCTH, ITEPECEKAIOIINECS
npsaMas U JIOCKOCTD,
HOJIyIIPOCTPAHCTBO

https://m.edsoo.ru/7ZKZVSHHVO

MHoOrorpaHHuKH, U300paKeHHE
MIPOCTEUILINX IIPOCTPAHCTBEHHBIX
(buryp, HECylIeCTBYIOITNX
00BEKTOB

https://m.edsoo.ru/AHGUTWH2F

MHororpaHHHUKH, U300paKeHUE
MIPOCTEUIINX IPOCTPAHCTBEHHBIX
(buryp, HeCyIeCTBYIOIINX
00BEKTOB.

https://m.edsoo.ru/88UACES2Y



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/88UACE52Y
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AKCHOMBI CTEPEOMETPUH U
HIepBbIE CIECTBUS U3 HUX

https://m.edsoo.ru/IDKRA603N

AKCHOMBI CTEPEOMETPHUH U
TEPBLIC CICACTBHUA U3 HUX
BxojaHast KOHTpoJIbHAS paboTa.

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEPEOMETPHH U
NIEPBbIE CIEJICTBUS U3 HUX.
CrniocoOblI 3a/1aHus TPSIMBIX U
IUIOCKOCTEH B MIPOCTPAHCTBE.
O603HaueHus NpAMbIX U
IJI0CKOCTEN

https://m.edsoo.ri/AQXJXEDYR

10

N3o6paxenune ceueHmit
MUpaMH/JIbl, KyOa U IPU3MBIL,
KOTOpBIE MPOXOASAT Yepe3 ux
pé6pa. N3obpaxenue
nepeceyeHust MoJIy4YeHHbIX
mI0cKoCcTel. PackpammBanne
MOCTPOCHHBIX CEYCHUN Pa3HBIMU
nBEeTaMn

https://m.edsoo.ru/EVUE9AZ7]

11

N3o0paxenune ceueHMit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOPBIE TTPOXOJIAT Yepe3 UX
pe&opa. Nzo0pakeHue
TIepPEeCeYCHUS MTOTYICHHBIX
mIockocTen. PackpainBanue
MIOCTPOCHHBIX CEYCHUN Pa3HBIMU
LBETAMU

12

N300pakeHne ceUeHHI
MUpaMMJIbl, KyOa U IPU3MBIL,
KOTOpBIE MPOXOJIAT Yepe3 ux
pébpa. M3obpakeHue
repeceyeHus MoayYeHHBIX
IJI0CKocTell. PackpammnBanne
MIOCTPOCHHBIX CEYEHHI pa3HbIMU



https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
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NBETaMH

13

N3o0paxkenune ceueHmit
MUpaMHJIbI, KyOa U MIPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 UX
pé6pa. N3obpaxenue
NEPpCCCUCHUA MTOJTYUCHHBIX
I1ocKocTeil. PackpammBanue
MOCTPOCHHBIX ceueHuu PasHbIMU
LBETaMU

14

Merton cneoB 1Sl TOCTPOESHUS
ceueHuu

https://m.edsoo0.ru/1JOON3100

15

Mertopa cie0B Ui HOCTPOCHUS
ceueHuil. CBOMCTBA nepeceyeHnuit
OPSMBIX M IUIOCKOCTEH

16

Meron cienoB A MOCTPOCHUS
cedyeHuil. CBOMCTBA nepeceyeHnit
IPSMBIX U IUIOCKOCTEN

17

[Toctpoenue ceuenuii B
nupamuie, Kyoe 1mo TpémM Toukam
Ha péopax. Co3/laHie BEIHOCHBIX
YEpTEIKEH U 3aIUCh 11aroB
HOCTPOCHHUS

https://m.edsoo.ru/HFW637QDR

18

IToctpoenune ceuenuii B
nupampie, Kyoe 1mo Tpém Toukam
Ha péopax. Co3gaHue BEHIHOCHBIX
YepTEekKEN U 3aIMCh 11aroB
MIOCTPOEHUS

19

[Toctpoenune ceuenuii B
nupamue, Kyoe mo Tpém Toukam
Ha p&opax. Co3zmaHne BHIHOCHBIX
YepTexel U 3amuch 11aroB
MTOCTPOCHHUS

https://m.edsoo.ru/J1IAQINZCX

20

[TocTpoeHune ceueHui B



https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/J1AQJNZCX

18

nupamme, Kyoe rmno TpéM TouKkam
Ha péopax. Co3/iaHie BEIHOCHBIX
YEpTEIKEU U 3aIUCh 11aroB
HOCTPOCHHUS

21

[ToBTOpEHME TIITAHUMETPUM:
Teopema 0 TpONOPLHOHAIBHBIX
otpeskax. [lomooue
TPEYrOJIbHUKOB

https://m.edsoo.ru/L3FYZL9LR

22

[loBTOpPEHME MIIAaHUMETPUU:
Teopema Menenas. Pacuersl B
CEYEHHUAX Ha BBIHOCHBIX
yeprexax. Mcropus pazButus
IJIAHUMETPUU U CTEPEOMETPUN

23

KourponbHaas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

https://m.edsoo.ru/EBLEQ9SZ1

24

B3aumHoe pacrnionoxenue
OpSIMBIX B IPOCTPAHCTBE.
CkpeuuBarouiecs npsimple.
[Ipu3Haku CKpenMBarOIINXCS
npsiMbixX. [lapanienbHble npsimbie
B IIPOCTPAHCTBE

https://m.edso00.ru/TYO9QBHKY

25

Teopema o CyliecTBOBaHUH U
€UHCTBEHHOCTH IIPSIMOU
napasuleibHON JaHHOMU MPSMOM,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAILEH Ha
JIAaHHOU npsimoit. Jlemma o
NepECEeUCHUH NapajIeNIbHbIX
IPSIMBIX IJIOCKOCTBHIO

https://m.eds00.ru/CYUQMU9K9

26

[TapamienbHOCTB TPEX IPSIMBIX.
Teopema o0 TpEX mapanaeaIbHbIX
npsAMbIX. Teopema o
CKPELIMBAIOIINXCS MPSMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapayenbHOE MPOEKTUPOBAHHUE.



https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
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OCHOBHBIE CBOKWCTBA

MMapaJuiCJIbHOTO IIPOCKTUPOBAHUAA.

N3obpakenue pa3Hbix Guryp B
HapajuieIbHON MPOCKIUH

28

LlenTpanbHas npoekus. Yroiu ¢
COHaIpaBJICHHBIMU CTOPOHAMMU.
Yroa Mexay npsiMbIMU

29

3agaun Ha JOKA3aTEIbCTBO U
HCCIEI0BaHNE, CBI3aHHEIE C
pacnonomeHHeM pr[MI)IX B
MIPOCTPAHCTBE

30

[ToHsATHA: MapaIeIbHOCTD
MPSAMON U TUIOCKOCTH B
npoctpaHcTse. [IpusHak
MapajuIeIbHOCTH IPSIMOU U
iockocT. CBolicTBa
MapajuIeIbHOCTH IPSIMOU U
IUIOCKOCTH

https://m.edsoo.ru/N18CUO003L

31

I'eomerpuueckue 3a1aun Ha
BBIUMCJIEHUE U J0KA3aTENbCTBO,
CBSI3aHHBIE C N1APAJUIETBHOCTbIO
IPSIMBIX U IJIOCKOCTEN B
IPOCTPAHCTBE

32

[Toctpoenue ceuenus,
MIPOXOAAIIETO Yepe3 NaHHYIO
OPSIMYIO Ha YepTexe U
NapajuIeJIbHOTO APYTOU MPSIMOM.
Pacuér oTHOmIEHUI

https://m.edsoo0.ru/2DD9X2MQ3

33

[TapannenpHas npoexuus,
MIPUMEHEHUE JIs1 TOCTPOCHHUS
cedyeHuit Kyoa u
napamienenumnena. CeorcTaa
napajuiesienune1a u Npu3Mbl

34

[TapayienpHbI€ MITOCKOCTH.



https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
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[Ipu3Haku napauwieIbHOCTH IBYX
IUIOCKOCTEHN

35

Teopema 0 nmapamieIbHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOIAIICH Yepe3 TOUKY, HE
MIPUHAJICKALLYIO JaHHOU
IIJIOCKOCTH U CJIEICTBUSI U3 HEE

https://m.edsoo.ru/QFUJAHV 88

36

CBoiicTBa napayyIeIbHbIX
IJIOCKOCTEH: 0 NapajuleIbHOCTU
MPSIMBIX TIEPECEUEHUs TPU
IIEPECEUEHUH JIBYX
napaijiebHbIX IUIOCKOCTEH
TpeTben

https://m.edsoo0.ru/3KIKV3ROG

37

CaolicTBa napamieabHbIX
IJIOCKOCTEH: 00 OTpe3Kax
NapaJuIeIbHBIX MPSAMBIX,
3aKITIOYEHHBIX MEXKIY
NapaJuIeJIbHBIMU IUIOCKOCTSMU; O
IIEpECECYEHUH NPSIMOU C IBYMs
apaJuIeIbHBIMU IUIOCKOCTSIMU

38

[ToBTOpenue: Teopema [Mudaropa
Ha IUIOCKOCTH

https://m.edso00.ru/9VIZIWC6J

39

[ToBTOpEHUE: TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa KyOa u
MIPSAMOYT'OJIBHOTO
napasuiesienurnesa

41

Boruncnenue 1iauMH OTpe3KOB B
KyOe U MpsIMOYTOJIbHOM
napasuiesienumne e

42

[IepnieH MKy IAPHOCTH NPAMON U
mockocty. [pusnak
NEPIEHIUKYIISIPHOCTH IPSIMOM U

https://m.edso00.ru/ISFSHOGG3



https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/I8F8HOGG3
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IIJIOCKOCTH

43

IleprieHIUKYIAPHOCTD NPSAMOU U
miockoctH. [Ipuznak
NEPIEHIUKYJISIPHOCTH MIPSIMON 1
IJIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH MPSIMOH,
MPOXOASAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INIOCKOCTH

45

[ImockocT U neprneHIuKyJIIpHbIE
UM IIPSIMBIE B MHOTOI'PaHHUKAX

https://m.edsoo.ru/ WE3MTS4ES

46

IInockoctu u MNEPNCHAUKYIISIPHBIC
UM ITIPSAMBIC B MHOTOI'paHHHUKax

47

[leprieHquKYSIp ¥ HAKIIOHHAS.
[TocTpoeHnue nepneHauKyIsipa U3
TOYKHU Ha IPSIMYIO

48

[Tepnenaukyssip ¥ HaKJIOHHAS.
[TocTpoeHue nepneHauKyIsIpa U3
TOYKH Ha IPSIMYIO

49

Teopema o Tpéx
NepneHIuKysipax (mpsmas u
oOpartHas)

https://m.edsoo.ru/CNE1PAIUS

50

Teopema o Tpéx
NepHeHuKysipax (mpsmas u
oOpatHas)

51

Yron MCKAY CKPCIINBAOIIUMHACA
MMPAMBIMHA

https://m.edsoo.ru/K4EHQ3E9E

52

[Tonck nepreHIuKyIspHBIX
IPSMBIX C IIOMOLIBIO
NEPHEHANKYJISIPHBIX IUNIOCKOCTEN

53

OpToroHajibHOE MPOCKTUPOBAHUE

https://m.edsoo.ru/GP0ZX8VHE

54

[TocTpoenue ceyenmii Kyoa,



https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/GP0ZX8VHE

22

IIPU3MBI, IPABWIBHOW ITUPaMUIbI
C IIOMOILBIO OPTOrOHAIBHON
MIPOCKLUH

55

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIIBHON IUPaMUIBbI
C IIOMOIIBIO OPTOTOHAILHOU
IIPOEKIHNH

https://m.edsoo.ru/F5ZMOA1AE

56

CummeTpus B IpOCTPaHCTBE
OTHOCHUTEIIBHO IIOCKOCTH.
[ImockocTn cummeTpuil B
MHOTOTpPaHHUKAX

57

[Ipu3Hak nepnesaAuKyIApHOCTH
MPSIMOM M TUIOCKOCTH Kak
CIIEICTBUE CUMMETPUH

https://m.edsoo.ru/L9E703U3V

58

[IpaBunIbHBIE MHOTOTPAHHUKH.
Pacuér paccTostHu# OT TOYKH 10
IIOCKOCTH

59

[IpaBuIbHBIE MHOTOTPAHHUKH.
Pacuér paccTostHu# OT TOYKH 10
IJIOCKOCTH

60

CriocoObI OMyCTHUTH
MEePIECHIUKYIISIPbI: CHMMETPHS,
CABUT TOYKH IO MapajiebHON
pAMOM

61

CaBur no HenapamienbHON
PSIMOM, U3MEHEHHE PACCTOSTHUN

62

KonTponbnas padora "B3aumnoe
pAacIooKeHUE MPSIMBIX U
TIJIOCKOCTEH B IpocTpaHcTBe"

https://m.edsoo.ru/JW5UZNNRSKJ

63

[ToBTOpEHHE: yrom Mex Ty
IPSIMBIMU Ha IUIOCKOCTH,
TPUTOHOMETPUS B IPOU3BOJIBHOM
TPEYTrOJIbHUKE, TEOPEMA

https://m.edsoo.ru/SKORHWDFQ



https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
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KOCHHYCOB

64

[ToBTOpEeHHE: yrom Mex 1y
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTprueckue MeTOIbI
BBIYMCIICHUS yIJla MEXIY
IIPSIMBIMU B MHOT'OT'PaHHUKAX

66

JIByrpanssiii yroa. CBoiCTBO
JUHEUHBIX YTJIOB JIBYTPaHHOTO
yria

https://m.edsoo.ru/8H4CYFABO

67

[eprieHAUKYISIPHBIE TNIOCKOCTH.
CBoiicTBa B3aUMHO
HEPICHIUKYJIIPHBIX MIOCKOCTEH

https://m.edsoo.ru/8H4CYFABO

68

[Ipu3Hak nepneHauKyIsIpHOCTH
IUIOCKOCTEH; TeOpeEMa O MPSMOMN
nepeceyeHust IByX MI0CKOCTeH
NEPIEHANKYJSIPHBIX TPEThEH
IJIOCKOCTH

https://m.edsoo.ru/FYSTMQ43F

69

[IpsimoyronabHbIN
napaienenumnesn; Kyo;
U3MEpEHHUs], CBOMCTBA
MPSIMOYTOJILHOTO
napaJuienenuneaa

70

Teopema o quaroHau
MPSIMOYTOJILHOTO
TapajuiesienuIe1a U CJICICTBHE
n3 Heé

https://m.edsoo.ru/E3T10AD6I

71

Crepeomerpuueckue u
NPUKIAAHBIC 3a/1a491, CBA3aHHLIC
CO B3aHMHBIM PACHOJI0KEHUEM
MIPSAMBIX U IIJIIOCKOCTH

72

[ToBTOpEHME: CKpENIUBAIOIHAECS
psIMbIE, TAPAJLIIEIIbHbIE



https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/E3T10AD6I
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IJIOCKOCTU B CTaHAAPTHBIX
MHOT'OI'paHHHKax

73

[Tapa mapaienbHbIX IIOCKOCTEN
Ha CKPCHIUBAIOIIUXCA MMPAMBIX,
paccTOsIHUE MEXTY
CKpCIIUBAOINMUCA ITPAMBIMU B
MIPOCTHIX CUTYaLUAX

https://m.edsoo.ru/YFWZTQREN

74

Paccrosnane ot TOUKH 110
MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH

75

Brruncnenue paccTosHUN MEXIY
CKPELIUBAIOIIUMUCS TIPSIMBIMHU C
ITOMOIIBIO NEPIEHANKYISIPHON
IIJIOCKOCTH

76

TpéxrpaHHblid yroji, HEpaBeHCTBA
JUISL TPEXTPAHHBIX YTJIOB.
Teopema [Tudaropa, Teopemsl
KOCHHYCOB ¥ CUHYCOB JJIS
TPEXTPAaHHOIO yIiia

https://m.edsoo.ru/SWOVIIHMD

71

DneMeHTHI ChepruIeCKOi
TEOMETPUU: T€0IC3UNUECKUE
JIMHUM Ha 3emiie

78

KontponbHas padota "Yrisl u
paccrosHus"

https://m.edsoo.ru/HMVTV74CP

79

Cucremaruzanus 3HaHUN
"MHOrOrpaHHuK 1 €ro
JJIEMEHTHI"

80

IIupamua. Buasl nupamun.
[IpaBuibHas nupamMuia

81

[Ipusma. IIpsamas u HaKIOHHAS
npusmsl. [IpaBunbHas npusma

https://m.edsoo.ru/J3R0247E0

82

[Ipsimoit napamienenunes,
MPSIMOYTOJIbHBIN



https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/J3R0247E0
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napajuiesienumne, Kyo

Brlinykiibie MHOTOIpaHHUKH.

83 Teopema Diinepa 1 https://m.edsoo.ru/B4TOMDU1D
Brimmykiibie MHOTOTpaHHUKH.
’4 Teopema Ditnepa. [IpaBuibHble U |
MOJTyPaBUIIbHBIE
MHOTOTPaHHUKHU
85 ﬁ&iﬁ?ﬁi;giigzgsm 1 https://m.edsoo.ru/3AN52B3TEM
86 HomsTie BEKTOPA Ha MA0CKOCTH 1 https://m.edsoo.ru/LRBSE3B09
U B IIPOCTPAHCTBE
87 CymMma BEKTOpOB 1
88 Pa3HOCTh BEKTOPOB 1
89 [IpaBuio nmapajuienenunena 1
90 YMHOXEHUE BEKTOpa Ha YHUCIIO 1
Pasnoxxenue Bekropa o 0azucy
91 TPEX BEKTOPOB, HE JICKALUX B 1
OJIHOM MJIOCKOCTHU
92 CkansipHO€ ITPOU3BEICHUE 1 https://m.edso00.ru/JZ46 VNC71
93 Brruucnenue yrna mexny 1
BEKTOPAMHU B ITPOCTPAHCTBE
94 Hpocreiiume saxasu ¢ 1 https://m.edsoo.rw/FIXV79T8B
BEKTOpaMHU
95 [Ipocreitmue 3anauu ¢ 1
BEKTOpamMu
96 Hpocreiiume saxasu ¢ 1 https://m.edsoo.ru/BEHWOELKS
BEKTOpaMHU
97 [Ipocreiimume 3amaun ¢ 1
BEKTOPAMHU
98 O6O6HuleHHe 11 CHCTEMATHSAHA 1 https://m.edsoo.ru/ECRMXSNM3
3HaHUU
99 O0001IeHNEe U cCUCTEMAaTU3ALIHS 1



https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/ECRMXSNM3
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3HAHUU
100 Hrorosast KOHTpoJIbHAsE paboTa 1 https://m.eds00.rt/SFGPDWNKO
101 Hrorosast KoHTpoJIbHAs paboTa 1 https://m.edsoo.ru/X3ZG8A6SO
102 Obobmenme n crcTemaTH3aI 1 https://m.edso0.ru/931AWXEK 1

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102



https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1
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Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTpoJsbnbie
padoThbI

IIpakTHYeckue
padoThI

Jlara
U3yYeHUS

DJIeKTPOHHbIEe HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

[ToBTOpEHME TEMBI
"KoopauHaTsl BEKTOpa Ha
TJIOCKOCTH M B IPOCTpaHCTBE"

https://myschool.edu.ru/

IToBTOpenue temsl "CkaisipHOE
IIPOU3BEIEHUE BEKTOPOB"

https://m.eds00.ru/M6JO60NJ7

[ToBTOpEHME TEMBI
"Bpiuncienue yria Mexuay
BEKTOpPaMH B IPOCTpaHCTBE"

https://myschool.edu.ru/

IToBTOpEeHMEe TeMbl "YpaBHEHHE
MPSIMOM, MPOXOSIICH Yepe3 aBe
TOYKH"

https://myschool.edu.ru/

YpaBHEHHE IIOCKOCTH,
HOpMaJlb, YpaBHEHHE MIIOCKOCTH
B OTpe3Kax

https://m.edsoo.ru/VYIHSTERW

YpaBHEHHE IIOCKOCTH,
HOpMaJib, ypaBHEHHUE MJIOCKOCTH
B OTpE3Kax

BekropHoe nmpousBeneHue

https://myschool.edu.ru/

JInHeHbIE HEPAaBEHCTBA,
JMHENHOE NPOrPaMMHUPOBAHKE

https://m.edsoo.ru/54EQ7JQ8E

JInnelinble HEPABEHCTBA,
JUHENHOE IPOrpaMMHUPOBAaHUE

10

AHanuTHYECKHE METOIEI
pacdéra yriia Mexxy NpsMbIMU B
MHOTOT'PaHHHUKAX

https://m.edsoo.ru/KHJ20M3PV

11

AHaJIATHYECKUE METOEI
pacuéra yria Mexay

https://myschool.edu.ru/



https://myschool.edu.ru/
https://m.edsoo.ru/M6JO60NJ7
https://myschool.edu.ru/
https://myschool.edu.ru/
https://m.edsoo.ru/VYIH8TERW
https://myschool.edu.ru/
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/KHJ2OM3PV
https://myschool.edu.ru/
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IIJIOCKOCTSMU B
MHOTI'OI'paHHHUKax

12

dopmysa pacCTOSHUS OT TOUKHU
JI0 TUIOCKOCTH B KOOPJIMHATAX

https://myschool.edu.ru/

13

Haxoxnenue pacctostHuii oT
TOYKH JI0 TFIOCKOCTH B Ky0Oe

14

Haxoxnenue pacctostHui OT
TOYKHU IO ILIOCKOCTHU B
MPAaBWJIbHON NUPAMHUJIE

https://m.edsoo.ru/UZ15UU37F

15

Konrponsnas padora
"AnanuTuyeckas reometpus’”

https://m.edsoo.ru/SNGI1GHFM

16

Ceuenus MHOT'OI'PaHHHUKOB:
CTaHJAAPTHBIC MHOT'OI'PAHHHUKHA

https://myschool.edu.ru/

17

CeueHust MHOTOI'PaHHUKOB:
METOJ CJIE/I0B

18

CeueHunss MHOTOTPaHHUKOB:
CTaHIIapTHble IIJIOCKOCTH,
nepecevYeHus MPSIMbIX U
IIOCKOCTEH

https://m.eds00.ru/219603NHQ

19

HapannenLHHe IpsAMBIC U
IIJIOCKOCTH: IMapalJICIbHBIC
CCUCHHUA

20

[TapannenpHble npsMbie U
IJIOCKOCTH: pacy€T OTHOLIECHHI

https://myschool.edu.ru/

21

[TapamiensHble psMbIe U
IUIOCKOCTH: YIJIbl MEXTY
CKPCHIMBAKOIMUMUCS ITPAMBIMH.

22

IlepnenuKynsipHbIC IPSAMBIEC U
IJIOCKOCTH: CTAHIAPTHBIE Maphl
MEePIEHANKYJISIPHBIX IUNIOCKOCTEN
U IPSIMBIX, CHMMETPUU
MHOT'OI'DAHHUKOB

https://myschool.edu.ru/

23

[IeprieHAMKYISPHBIE MIPSIMBIE U

https://myschool.edu.ru/



https://myschool.edu.ru/
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://myschool.edu.ru/
https://m.edsoo.ru/219603NHQ
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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IUIOCKOCTH: TEOpPEMA O TPEX
MEPIEeHIUKYIIpax

24

[lepnienauKyNsIpHBIE IPSIMbIE U
MJIOCKOCTH: BBIUUCIICHUS JUTUH B
MHOTOTpaHHHUKAaX

https://m.edsoo.ru/HQIN20OZJP

25

[ToBTOpEnue: mIomanu
MHOT'OYTOJIHUKOB, (hOPMYJIbI
JUTS TUTOTIA/IeH, cCooOpaxKeHust
mog00ust

https://myschool.edu.ru/

26

[ToBTOpEHue: mionaau
MHOT'OYT'OJIbHUKOB, (JOPMYJIBI
JUTSI TITIOIAACH, COOOpaKeHUS
mogoous

27

IToBTOpEHue: Iomanu
MHOI'OYTOJIbHUKOB, (hOpMYJIbI
JUISL TIJIOLIAAeH, COOOpakeHUs
nonoous

28

ITmomaau ceuenmnii
MHOTOTPaHHHUKOB: TUIOIIA U
MMOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEHHUs MOA00Us

29

IImomanu ceuenuit
MHOTOTPAaHHUKOB: TIJIOIIA TN
MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPAKEHHMSI MO T00MsI

https://m.edsoo.ru/8H4EL YON6

30

KonTponbhas pabota
"IloBTOpEHNE: MHOTOI'PAaHHUKH,
CEYEHHs MHOTOTPaHHUKOB"

https://m.eds0o.ru/SSUWIWWV1

31

O0BéM Tema. O0beEM
MPSIMOYTOJIBHOTO
napaJjuresienumne/a

https://myschool.edu.ru/

32

3amaun 00 yaBOCHUU Ky0a, O
KBajpaTtype Ky0a; 0 TPUCEKIIUH



https://m.edsoo.ru/HQIN2OZJP
https://myschool.edu.ru/
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://myschool.edu.ru/
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yria

33

CrepeomeTpuuecKkue 3a1auu,
CBSI3aHHBIE C 00BEMOM
[PSIMOYTOJIBHOTO
napajuiesienune1a

https://m.edsoo.ru/ODR6H6TQS

34

[Ipuknagneie 3a1a4u, CBSI3aHHBIE
C BBIYHCIICHHEM 00BEMA
MPSMOYTOJIBHOTO
napajuiesienunea

35

O0BEM MIPSAMOIA TPU3MBI

https://myschool.edu.ru/

36

CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIEC C BBIUUCIICHUEM
00BEMOB MPSAMOI MPU3MBI

https://m.edsoo.ru/1D8HV54A9

37

[MpuknaaHbie 331241, CBI3aHHbBIC
¢ 00BEMOM TIPSIMOM TIPU3MBI

https://myschool.edu.ru/

38

BrruncieHue 00LEMOB TEI C
TIOMOIIIBIO OTIPEIETIEHHOTO
uHTerpana. OObEM HaKJIOHHOU
MTPU3MBI

39

Brraucienne 006EMOB TeI C
MOMOILIBIO OTIPEAEIEHHOTO
uHTerpana. O0pEM mTUpaMuIbl

40

dopmyna 00bEMaA TUPAMUIBIL.
OTtHolieHNEe 00bEMOB TUPAMU]T C
00LINM yIJIOM

https://myschool.edu.ru/

41

dopmyna 00bEMa MUPAMUIBI.
OTtHo1IeHne 06beMOB MUPAMUJL C
00LIMM YIJIOM

https://m.eds00.ru/3GOOAJRNY

42

CrepeomeTpuuecKue 3a1auH,
CBs3aHHbBIE C 00bEMaMU
HaKJIOHHOMN PU3MBI

https://m.edsoo.ru/7TRERHWO7

43

CrepeomeTpuuecKkue 3a1auH,
CBS3aHHBIE ¢ 00BEMAMHU



https://m.edsoo.ru/0DR6H6TQS
https://myschool.edu.ru/
https://m.edsoo.ru/1D8HV54A9
https://myschool.edu.ru/
https://myschool.edu.ru/
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
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nrupaMu bl

44

IIpuknagHele 3a1a4u 110 TEME
"O0BEMBI TEN", CBA3aHHEIC C
00BEMOM HAKIIOHHOW TIPU3MBI

https://myschool.edu.ru/

45

[TpuknaaHbIe 3a7a49u 110 TEME
"O0BEMBI TEN", CBA3aHHEIC C
00BEMOM ITHPaAMU/IBI

46

[Tpumenenne 00bEMOB.
Bbrurcienue paccTosHUs /10
TUIOCKOCTH

https://myschool.edu.ru/

47

Kontponbhas pabota "O6beM
MHOrOrpaHHHKaA"

https://m.edsoo.ru/XNWZSSJ7P

48

Hunuuapudeckasi TOBEPXHOCTb,
00pasymIue MIIHHIPUICCKON
TTOBEPXHOCTHU

https://myschool.edu.ru/

49

Humuuap. [Ipssmoit kpyrosou
uunusap. [nomans
TMOBEPXHOCTH IIMJIMHAPA

https://myschool.edu.ru/

50

KoHnunueckas moBepXHOCTb,
00pa3yroIre KOHUIECKOM
noBepxHocTu. Konyc

https://m.edsoo.ru/PVRE7THQ6Y

51

Ceuenue KOHycCa MJIOCKOCTBIO,
napajuiebHON MIIOCKOCTH
OCHOBaHMS

52

Y ce4y€HHBIN KOHYC.
N306paxeHre KOHyCOB U
YCEUEHHBIX KOHYCOB

https://myschool.edu.ru/

53

[Tnomaae 60KOBOM MOBEPXHOCTH
Y TIOJIHOM OBEPXHOCTHU KOHYCA

https://myschool.edu.ru/

54

[Tnomans 60KOBOM MOBEPXHOCTH
¥ TTOJTHOH MTOBEPXHOCTH KOHYCa

55

CrepeoMeTpHyecKHe 3aa4i Ha
J0Ka3aTCJIbCTBO U BBIYMCIICHUC,

https://m.edsoo.ru/AKF6PW62W



https://myschool.edu.ru/
https://myschool.edu.ru/
https://m.edsoo.ru/XNWZSSJ7P
https://myschool.edu.ru/
https://myschool.edu.ru/
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https://myschool.edu.ru/
https://myschool.edu.ru/
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MMOCTPOEHUEM CEUEHUI
LHUIMHAPA, KOHyCca

56

CrepeoMeTpuyecKue 3aja4u Ha
J0Ka3aTCJIbCTBO U BBIYHUCIICHUC,
MOCTPOEHUEM CEUECHU M
UJINHAPA, KOHYCca

57

[Ipuknaaneie 3a1auu, CBSI3aHHBIE
C HWJIMHIPOM

https://m.edsoo0.ru/3429Z1L HT5

58

[Ipuknagneie 3a1a4u, CBSI3aHHBIE
C IIWJIUHJIPOM

59

Cdepa u map

https://myschool.edu.ru/

60

[Tepecedenue cheps U mapa ¢
II0CKOCThIO. Kacanue mapa u
cdepsl mIocKocThio. Bua u
M300pakeHHE mapa

61

[Tepeceuenue chepsl u mapa ¢
mockocThio. Kacanue mapa u
cepsl TIOCKOCThI0. By u
n300pakeHHeE mapa

https://m.edsoo.ru/JEENB5ZS0

62

VYpasuenue chepsl. [Lnomanp
cthepsl u e€ yactei

63

CummMmertpust cepsl 1 mapa

64

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTeJIbCTBO U BBIYHCIICHHUC,
CBsI3aHHBIE CO C(epoi U mapoM,
MMOCTPOEHUEM MX CEUCHUH
IIJIOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeomeTpHuueckue 3aauu Ha
J0Ka3aTCJIbCTBO U BBIYMUCJIICHHUC,
CBsI3aHHBIE CO c(epoi U MapoM,
MMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

66

[TpuknagHbie 337291, CBsI3aHHbBIE

https://m.edsoo.ru/XWS5LI7A9]



https://m.edsoo.ru/3429ZLHT5
https://myschool.edu.ru/
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/XW5LI7A9J
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co cepoii U mapoM

67

[ToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBEIYMCIIEHHUS B
OKPYHOCTH, CTaHJapTHBIC
monoous

https://myschool.edu.ru/

68

Pa3znnunbie KOMOMHALIMHU TEN
BpallleHHs] U MHOTOTPaHHUKOB

69

3agaun o teme "Tena u
MOBEPXHOCTHU BpaieHus"

https://m.edsoo.ru/LE7933L.XX

70

3amauu o Teme "Tena u
MOBEPXHOCTHU BpalieHus"

71

KoHnTtponbhast padora "Tena u
MOBEPXHOCTHU BparnieHus"

https://m.eds00.ru/33W222M63

72

O0bvém nmnuHIpa. Teopema 06
00BEMe MPSAMOTO UIIUHPA

https://myschool.edu.ru/

73

Brruucnenue o0bEMOB TeI €
IIOMOUIBIO ONPEIEIEHHOTO
unrerpaga. O6bpEM KOHYyCca

https://myschool.edu.ru/

74

[Tmomaan OOKOBOM M TTOTHOM
MMOBEPXHOCTH KOHYyCa

75

CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIE C BBIYMCIICHUEM
00bEMOB IMJIMHIPA, KOHYCA

76

[TpuknanHeie 3a1a4M MO TEME
"OOBEMBI U ILTOMIAIH
MOBEpXHOCTEN Ten"

https://m.edsoo.ru/QXEA9GPVB

71

O0BEM 11apa 1 mapoBOro
cekropa. Teopema 00 00bEMeE
mapa. [Tmomane chepsr.
CrepeomeTpuuecKkue 3a1auu,
CBSI3aHHBIC C BHIYHCIICHUEM
00BEMOB 111apa, MAapOBOTO
CErMEHTA W IapOBOTO CEKTOpa



https://myschool.edu.ru/
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/33W222M63
https://myschool.edu.ru/
https://myschool.edu.ru/
https://m.edsoo.ru/QXEA9GPVB
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78

IIpuknagHeie 3aaa4u 110 TEME
"O0BEMBI TEN", CBA3aHHEIE C
00BEMOM I1apa U TUIOIIAIHI0
chepbl. COOTHOIICHUS MEXKIY
IJIOLIASIMU ITIOBEPXHOCTEN U
00BEMaMU ITOTOOHBIX TENI

79

[TogoGHBIC TENa B TPOCTPAHCTBE.

N3menenne o0bEMa pu
noaooun. CtepeoMeTprIecKue
3aJ1a4u, CBS3aHHBIE C
BbIUHCIICHHEM 00BbEMOB Tell U
TJIOIAJICH TOBEPXHOCTEH

https://myschool.edu.ru/

80

Kontponbnas pabota "[Tnomanu
MMOBEPXHOCTU U 00BEMBI
KpyrJbix Ten"

https://m.edsoo.ru/73UODGNYR

81

JIBM>KEHUS IPOCTPAHCTBA.
Orobpaxxenus. [IBuxeHus u
paBeHCcTBO uryp. Obuue
CBOMCTBA JIBIOKCHUH

https://myschool.edu.ru/

82

Bunn nBukeHUit:
napasieabHbIN IEPEeHoC,
LIEHTPAJIbHAs! CHMMETPHUS,
3epKajJbHasi CHMMETPHS,
MMOBOPOT BOKPYT NPSIMOM

83

[TpeoOpazoBanus MOIOOMS.
[Tpsimas u cepa Ditnepa

84

['eomeTpuyeckue 3a1aun Ha
HpI/IMeHCHI/IG JABUXXCHUA

https://myschool.edu.ru/

85

KonrponsHas padora "BekTopsl
B IIpocTpaHcTae”

https://m.edsoo.ru/4F52B11KK

86

O6o06matomiee moropenue 11
MOHSITUI U METOJIOB Kypca
reometpun 10—11 kimaccos,



https://myschool.edu.ru/
https://m.edsoo.ru/73UODGNYR
https://myschool.edu.ru/
https://myschool.edu.ru/
https://m.edsoo.ru/4F52B11KK
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CHUCTEMaTH3alUs 3HAHUM:
"I[TapaisienbHOCTh NPSIMBIX U
TJIOCKOCTEH B MpOCTpaHCTBE"

87

Ob6o6maromee noroperue 11
MOHATHI U METOJIOB Kypca
reomerpun 10-11 knaccos,
CHUCTEMAaTH3aLMs 3HAHUN:
"BekTopsl B mpocTpancTBe"

https://m.edsoo.ru/AQEFPERJ0O

88

Ob6o6maromee noropenue 11
MOHATHI U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CUCTEMAaTH3aIs 3HAHUH:
"BekTopsl B mpocTpancTBe"

89

Ob6o6maromee noropenue 11
MOHATUI U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CHCTEMaTH3alUs 3HAHUM:
"O6beM MHOTOTpaHHUKA"

https://m.eds00.ru/B85S7VDTC

90

O6o6matomee mosropenue 11
MOHATUN U METOJIOB Kypca
reometpuu 10—11 kiaccos,
CHCTEMaTH3alWs 3HAHUM:
"O0beM MHOTOrpaHHUKA"

91

O6o6matomee moBropenue 11
MOHATUN U METOJI0B Kypca
reomerpuun 10-11 kiaccos,
cUCTeMaTH3aIus 3HaHUH
"ILnomaay moBepXHOCTU U
00BEMBI KPYTIBIX TET"

https://m.edsoo.ru/H2ZABPRXO

92

Ob6o6maromee noropenue 11
MOHATUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CUCTEMAaTH3aIs 3HAHUH:
"[Lnoma iy MoBepXHOCTU U



https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/H2ZABPRXO
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00BEMBI KPYTIIBIX TET"

93

Ob6o6maromee noroperue 11
MOHATHI U METOJIOB Kypca
reomerpun 10-11 knaccos,
CHUCTEMAaTH3aIMs 3HAHUH:
"[lnomany moBEpXHOCTU U
00BEMBI KPYTIBIX TEN"

https://m.edsoo0.ru/JG1DJ50NK

94

HtoroBasi KOHTpoJIbHAs paboTa

https://m.edsoo.ru/3J174MY 6 M

95

[ToBTOpenue, 0600IICHNE U
CUCTeMaTH3allHsl 3HAaHHUHA

https://fipi.ru

96

Hcropus passutus
CTEpEOMETPUU KAK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX
VH)XECHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/IESALO6B5

97

HcTopus pa3BuTHs
CTEPEOMETPUHU KaK HAyKH U €€
POJIb B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://m.eds00.ru/41 X3XKQOG

98

Uctopus pazsutus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
MH)XCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

99

Hcropus pa3surtus
CTEPEOMETPUH KaK HayKU U €€
POJIb B pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTH

https://fipi.ru

100

Hcropus passutus
CTEPEOMETPUH KaK HayKU U €€
POJIb B pa3BUTHH COBPEMEHHBIX

https://m.edsoo.ru/GEJCO734F



https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/3JI74MY6M
https://fipi.ru
https://m.edsoo.ru/IE8ALO6B5
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WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

101

Ucrtopus pazsutus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
MH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTU

https://fipi.ru

102

Hcropus pa3sutus
CTEPEOMETPUH KaK HayKU U €€
POJIb B pa3BUTHH COBPEMEHHBIX
MH)XCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102



https://fipi.ru

38

MPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIBHOM ITPOT'PAMMBI

10 KJIACC
Kon .
TR IIposepsiemble NpeMeTHbIE Pe3yJIbTaThl 0CBOCHHs OCHOBHOI
00pa30BaTeJILHOW NPOrPaMMBbI CpelHero 001ero odpa3oBanus
pe3yJbTaTa
7 ['eomerpus
7.1 OrnepupoBaTh MOHATUSIMHU: TOUYKA, MPSMasi, IIIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPUM M CIEACTBUS U3 HHUX IIPU PELICHUU
reOMEeTPUUYECKUX 3a7a4
73 OH@pI/IpOBElTB MNOHSTUSAMM: TApPaIEIbHOCTh W MEPHEHAUKYISPHOCTh MNPSAMBIX H
IJI0CKOCTEN
74 KnaccudumupoBatb B3aMMHOE  PACHOJOXKEHHE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE
OnepupoBaTh MOHATHSAMH: JBYTPaHHBIA YToJl, TpaHH JBYTPaHHOIO yria, pedpo
7.5 JIBYTPAaHHOTO yIJIa, JIMHEWHBIM yroia JABYIpaHHOTO Yyrja, TrpagycHas Mepa
JBYTPaHHOT'O yria
76 OnepupoBaTh  MOHATUSMH:  MHOTOTPAHHUK,  BBIMYKJIBIA W HEBBITYKJIBIHA
) MHOTOTPaHHHK, JIEMEHTHl MHOTOTPAHHHKA, TPABUJIHbHBI MHOTOTPAaHHUK
77 Pacrio3naBaTh  OCHOBHBIE  BUJbl ~ MHOTOTPAaHHUKOB  (mUpaMuia, MOpuU3Ma,
' MPSIMOYTOJIBHBIN TTapajuiesienumne1, Kyo)
KnaccudunmpoBath MHOTOTpaHHUKH, BBIOMpas OCHOBaHHS JJs KiacCU(UKAIIUH
7.8 (BBIMYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKH, IPABUIIbHbIE MHOTOTPAaHHUKH, MIPsIMbIE
Y HaKJIOHHBIE TPU3MBI, TapaJlIeJICIUIEb] )
7.9 OnepupoBaTh NOHATUAMM: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOTPAaHHHUKOB
710 OOBACHATH MPUHIMITEI TOCTPOCHUS CEUEHUH MHOTOIPAaHHHKOB, HMCIOJB3Ys METOJ]
CJIEJIOB
CrpouTh ceueHuss MHOTOIPAaHHHUKOB METOJOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE)
7.11 IUIOCKUE YEPTEXH M3 PUCYHKOB INPOCTHIX OOBEMHBIX (UIYp: BHJI CBEpXY, COOKY,
CHU3Y
Pemarp 3amauM Ha HaXO0XKJAEHHWE TE€OMETPUYECKHX BEJIMYMH IO o0pasuam WiH
aNIropuT™MaM, TMPHUMEHSSI HW3BECTHBIE aHAJIUTUYECKHE METOAbl MpU PEIICHUU
7.12 CTaHJApPTHBIX MAaTEMATUYECKUX 3aJa4 Ha BBIUMCIEHUE PACCTOSHUNA MEXIY JBYMs
TOYKaMH, OT TOUKH JI0 MPSIMOM, OT TOYKUO TIIOCKOCTH, MEXKAY CKPEIIHUBAIOIIMMHUCS
PSIMBIMU
Pemate 3amaun Ha HAXOXICHHE TE€OMETPUYECKUX BEIWYMH 10 00pas3laM WM
aNropuT™MaM, MPHUMEHSSI HW3BECTHBIE aHAJIUTUYECKHE METOAbl MpU PEIICHUU
7.13 CTaHJApPTHBIX  MAaTEMaTMYECKUX  3aJad Ha  BBIYUCIEHHE  YIVIOB  MEXKIY
CKPCIMBAIOIIMMUCA  MPSAMBIMH, MEXIy MpsAIMOM M  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, JIBYTPAaHHBIX YIJIOB
Bobruucnare 00BEMBI M IUIOHIANM  TOBEPXHOCTEH MHOTOTPAaHHUKOB (TpHU3Ma,
7.14 UpaMuia) ¢ IpUMeHeHueM (GopMyJl, BEIYUCISATh COOTHOIICHUS MEXTY IIIOIAASIMU
MOBEPXHOCTEH, 00bEMAMHU MTOT0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh NOHATHUSAMHU: CUMMETPHUSI B IPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTH
CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU (UTYPBI
716 W3Bnekarb,  mpeoOpa3oBbIBaTH M HMHTEPHPETUPOBATH  MHPOPMALMIO O

IPOCTPAHCTBCHHLIX TI'COMCTPHUUYCCKUX (1)1/11" ypax, NpCACTaBJICHHYKO Ha YCPTCIKAX M
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PUCYHKaxX
[MpumensTh reomerpuueckue (aKThl IS PEIICHHS CTEPEOMETPUYECKUX 3ajad,
7.17 MPEATIONATaOITNX HECKOJIBKO IIaroB PEIIeHUs, €CIU YCIOBUS MPUMEHEHHUS 3aaHbI B
sIBHOU (hopme
718 [IpumensaTsb npocreuiime MpOorpaMMHBIE cpeacTBa u AIEKTPOHHO-
KOMMYHHUKAITMOHHBIC CUCTEMBI TIPH PEIICHUN CTEPEOMETPUICCKUX 3a71a4
719 [IpuBOaUTH TMpUMEpPHl MAaTEMATHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE U >KU3HH,
pacno3HaBaTh IMPOSIBJICHHE 3aKOHOB T'€OMETPUHU B HCKYCCTBE
[IpuMeHsTHh MOMydYeHHBbIE 3HAHUS HAa MPAKTHKE: aHAJTU3UPOBATh peajbHbIe CUTYaIHH
Y TPUMEHSTh W3YUYEHHBIC TOHSATHS B IMPOIECCE MOUCKA PEIICHUS] MaTeMaTUYECKH
720 chopMyIUpPOBaHHON MpOOJIEeMBbl, MOICIUPOBATH peaJbHbIe CHUTYallMd Ha S3bIKE
T€OMETPHUHU, UCCIIEAOBATH OCTPOCHHBIE MOJIEJIH C UCTIOIB30BAHUEM I'€OMETPUUECKUX
MOHATUI M TEOpEM, armapara anreOpsl, peniaTh MPaKTHUCSCKUE 3a/1a4H, CBI3aHHBIC C
HaXO0X/ICHUEM reOMETPUUECKUX BEJIIMYUH
11 KJIACC
Kon .
S e IIpoBepsiembie HPC}IMeTHble pe3yabTaThbl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yJabTaTa
6 ['eomerpus
OnepupoBaTh  TOHATUAMHU:  IIWIIMHAPUYECKAs  MOBEPXHOCTh,  OOpa3yrolue
6.1 HUAJTUHAPUYECKON MOBEPXHOCTH, IIMJIMHIP, KOHUYECKAsi TTOBEPXHOCTh, 00pa3yroIIne
KOHHMYECKOM MOBEPXHOCTH, KOHYC, chepruecKasi MOBEPXHOCTh
6.2 Pacno3naBath Tena BpameHus (MUIUHIP, KOHYC, cdepa U map)
6.3 OOBICHATDH CITOCOOBI OJYYCHHS TEJI BpalleHUS
6.4 KnaccuduimpoBath B3aMMHOE PactoiokeHue chephl U MIOCKOCTH
OnepupoBaTh TOHSATHUSMH: IIAPOBOM CErMEHT, OCHOBAaHHWE CETMEHTa, BBHICOTA
6.5 CerMeHTa, IIApOBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOs, BHICOTA ILIAPOBOTO CJOS,
IAPOBOM CEKTOP
6.6 Beruucasate 00bEMBI 1 IO TTOBEPXHOCTEH TEJ BPAIICHUS, TEOMETPUUECKUX TN
' C IpuMEeHEHUEM (HopMyJT
6.7 OnepupoBath NOHATUSAMH: MHOTOTPAHHUK, BIIMCAHHBIN B cpepy U OMUCAHHBIN OKOJIO
] cdepsl, cdepa, BOUCAHHASI B MHOTOT'PaHHUK WJIHM TEJIO BPAICHUS
6.8 BBIYHCIATE COOTHONIICHHS MEXIy IUIOMAASMH TIOBEPXHOCTEH u  00BEMamu
' MOTOOHBIX TEI
6.9 N3obpaxkats nzydaembie GUTYpPHI OT PYKH M C IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB
6.10 BrInonHATh (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BUJI CBepxy, COOKY, CHU3Y; CTPOUTh CEUCHUS TEJ BPAIICHHUS
W3Bnekatb,  MHTEPIPETHPOBATH W IPeoOpa3oBbIBaTh  MHPOPMALUIO O
6.11 MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEACTABICHHYI0 Ha 4YepTekax H
pUCYHKAX
[MpumensiTh TeoMerpuueckue (aKThl JUIS PEIICHHS CTEPEOMETPUYCCKUX 3ajad,
6.12 MIPEINOJIararoINX HECKOJIBKO Iar0B PELIeHHs], €CIH YCIOBUS TPUMEHEHUS 3a/1aHbl B
sIBHOU (hopme
6.13 OrniepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
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BremoaHATh I[CﬁCTBHSI CJIOKCHUA BCKTOPOB, BBIYUTAHWA BCKTOPOB H YMHOKCHHA

6.14 BEKTOpa Ha YUCJI0, OOBACHATh, KAKUMU CBOMCTBAMM OHU 00J1aJal0T
6.15 [IpuMeHsATh NpaBUJIO NapajuieJenuNeaa IPHU CI0KEHUU BEKTOPOB
OnepupoBaTh MOHATHSMH: JI€KapTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
6.16 MOJyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIoJl MEXKIY
BEKTOpaMH, CKaJsIpHOE NMPOU3BEIACHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIaHAPHBIE
BEKTOPBI
Haxomuts cymMMy BEKTOPOB M IPOM3BEIACHHME BEKTOpa HAa YHUCIO, YIOJd MEXKIY
6.17 BEKTOpPAaMH, CKAJSIPHOE NPOWU3BEIECHUE, PpACKIAAbIBATh BEKTOp IO  JABYM
HEKOJUJIMHEAPHBIM BEKTOpaM
6.18 3a1aBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAMHAT
6.19 Pemars mnpocTeiiline TreoMeTpUYEcKHe 3aadyd  Ha I[PUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METOJ1a
Pemarp 3amaun Ha J10Ka3aTeabCTBO MATEMAaTHMYECKHUX OTHOUIEHMM M HAXOXKICHHE
6.20 reOMETPUUYECKUX BEIMYMH MO o0pa3liaM WM ajiropuTMaM, NMPUMEHSsS H3BECTHBIE
METO/Ibl IPU PEUIEHUH CTaHAAPTHBIX MATEMATUYECKUX 3a/1a4
6.1 IIpumeHATH IIpocTenIne [IpOrpaMMHBIE cpeacraa u JIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI ITPH PELICHUH CTEPEOMETPUYECKUX 3a1a4
6.22 [IpuBoauTh mpUMEpPbl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MIPUPOJE U KU3HH,
pacrno3HaBaTh MPOSBJIECHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
IIpuMeHsTh NOTyYEeHHbIE 3HaHUS HA NIPAKTUKE: aHAJIU3UPOBATh PeajbHbIE CUTYallUH
U NPUMEHSITh U3YYEHHbIE NMOHATHS B IPOLECCE MOMCKA PELIECHUS MaTeMaTHYeCKU
6.23 c(OpMyIMpPOBaHHOW MpPOOJIEMBl, MOAEIHPOBATH pEAJbHbIE CHUTYallUd Ha S3bIKE

reoMETpru, UCCIICA0BATE TOCTPOCHHBIC MOJACIIN C UCIIOJIb30BAHNEM I'COMCTPHUICCKUX
MOHATHU U TCOPECM, aIlrapara aJ'IFe6pr, peuiaTh NPAKTUICCKHUEC 3aaa41, CBA3aHHBIC C
HaXO0XKACHUCM I'COMETPHUICCKUX BCJIMYNH
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ITPOBEPAEMBIE JIEMEHTbBI COAEPKAHUA
10 KJIIACC

Kox
7

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

I'eomerpus

7.1

OcHoBHbIE TOHATUS cTepeomeTpuu. Touka, mpsMas, INIOCKOCTb, MpocTpaHcTBO. [loHAaTHe 00
AKCMOMAaTHYECKOM IIOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX

7.2

B3aumHOe pacnosio)keHHe NpsSAMBIX B IPOCTPAHCTBE: IIEPECEKAIOIINECS, IapaJlICNIbHBIE H
CKpeluBaromuecss npsmele. llapamnensHOCTs NPSMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
IapajuleJIbHbIE NpPsIMbIE B IPOCTPAHCTBE, MApAJICIIBHOCTh TPEX NPAMBIX, NapauIeIbHOCTH
IpPSAMOM M IUIOCKOCTH. YTIIBIC COHAIIPaBICHHBIMM CTOPOHAMHM, YIOJI MEXAY IPSIMBIMU B
npoctpaHcTBe.  [lapainesnbHOCTh  IUIOCKOCTEW: — MapajulelbHbIE  IIJIOCKOCTH,  CBOMCTBA
napajyieNlbHeIX  TockocTei. Ilpocreiimme mnpocTpaHcTBEHHBIE (GUTYphl Ha IUIOCKOCTH:
TeTpa’ip, Ky0, napajjesenune]i, IOCTpOeHHe CeYeHu i

7.3

[lepneH UKy AIPHOCTh MPSAMON M IIOCKOCTH: INEPIEHIUKYJSPHBIE MpPsIMbIE B MPOCTPAHCTBE,
MpsIMbIE TMapajuieJIbHbIE U MEPINEHIUKYISPHBbIE K IUIOCKOCTH, MPU3HAK MEPHEHIUKYISIPHOCTU
NpAMOM ¥ TUIOCKOCTH, TE€OpeEMa O TMPAMON NEPHEHIUKYJISIPHOM TUIOCKOCTH. YTJbI B
MPOCTPAHCTBE: YIrOJl MEXIY MPAMOM M IUIOCKOCTBIO, JIBYTPAaHHBIA YIrOJI, JIMHEHMHBIA YyTOJ
JIBYIrpaHHOro yria. llepneHaukyisp ¥ HakJIOHHBIE: PACCTOSIHME OT TOYKH [0 IUIOCKOCTH,
paccTosiHue OT MPSIMOM JI0 MIIOCKOCTH, MPOEKIUS GUTYPHI Ha TUIOCKOCTh. [lepneHInKyIsIpHOCTh
IJIOCKOCTE: TMpHU3HAK MEPHEHIUKYJAPHOCTH JBYX IUIOCKocTed. Teopema o0 Tpéx
MepHIeHANKYISIpax

7.4

IloHsiTHE MHOrOrpaHHHKAa, OCHOBHBIE JJIEMEHTHI MHOI'OTPAHHUKA, BBIIMYKJIbIE W HEBBIITYKIIbIC
MHOT'OTPaHHUKH, pa3BEPTKa MHOTOIpaHHMKA. [Ipu3ma: n-yroapHas npusma, rpaHd U OCHOBAHUS
OpU3MbI, TpsMas M HAKIOHHAs NpPU3MbI, OOKOBasi W TOJHAs IOBEPXHOCTh MPHU3MBI.
[Tapamenenunen, npsAMOYTOJIBHBIN MMapajuIeNCIAIIe] U ero cBoicTBa. [lupamuna: n-yronpHas
nupamMuia, TPaHd M OCHOBaHME MNHPaMH[bl, OOKOBas W TOJIHAS TOBEPXHOCTb MUPAMUJIBI,
NpaBWIbHAsg W Yyceu€HHas MupaMuaa. OJEMEHTbl Npu3Mbl U mnupamuabl. l[lpaBunbHbIE
MHOI'OT'PAHHUKHU: IOHATHE IIPABUIBHOIO MHOIOIPAaHHUKA, IPABWJIbHAs IpU3Ma U INPaBUIIbHAS
NUpaMuJia, IpaBUIbHAS TPEyrojibHas MUpaMua U IpaBUIbHBINA TeTpasap, kyO. [lpencrasnenue
O NPaBUJIBHBIX MHOTOTPaHHMKAaX: OKTAadJp, NOAEKa’dap M uKoca’apyrue CedeHMs] NpU3MBI U
IApaMUbI

7.5

CuMMeTpHsi B TPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, NPSIMOM, IUIOCKOCTH.
DneMEHTHI CUMMETPUH B IMpaMUax, MapajuieIenuIeaX, IPaBUIbHBIX MHOTOTpaHHUKAX

7.6

Bbluncienue »1€MEHTOB MHOIOIpAaHHMKOB: pé&0pa, auaroHanu, yribl. [lmomane GokoBoii
IIOBEPXHOCTH M IIOJHOW IOBEPXHOCTH MNPAMOW IPU3MBI, IUIOIIAJb OCHOBAHMM, TEOpeMa O
OOKOBON TOBEPXHOCTH MpsMON mHpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTH
IIPaBWJIbHON MUpPaMMJIbl, TEOpEMA O IUIOIIAAU yceu€HHOM nupaMujbl. [loHsaTue 06 oObEMe.
O0BEM nupaMupl, IPU3MBbI

7.7

[TomoOHbIe Tena B mpoctpancTBe. COOTHOIICHHS MEXTY IUIOMIAASIMHI TIOBEPXHOCTEH, 00bEMaMu
MOAOOHBIX TEN
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11 KUIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHNSA

['eomerpus

6.1

Hunuaapuyeckass MNOBEPXHOCTh, 00pasylolye IWIMHAPUYECKON MOBEPXHOCTH, OCh
IWIMHAPUYECKOW ToBepXHOCTU. [luiamHAp: oOcCHOBaHMS W OOKOBas TOBEPXHOCTH,
o0pa3syromas 1 0Ch, TUIONIaAh OOKOBOW U MOJIHOW MTOBEPXHOCTHU

6.2

Konnyeckass mOBEpXHOCTb, 0O0pa3yrolMe KOHMYECKOH IOBEPXHOCTH, OCh M BEpUIMHA
KOHMYEeCKOH MoBepxHOCTU. KOHyC: OCHOBaHME M BeplIMHA, 00pa3ylomias U OCh, IUIOIMIAIb
OOKOBOM ¥ IMOJTHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yloliye 1 BbICOTa, OCHOBAHUS U
OOKOBasi MOBEPXHOCTh

6.3

Cdhepa um map: ueHTrp, paamyc, IUaMmeTp, IUIONIAIb MOBEPXHOCTH cdepbl. B3ammuoe
pacnonoxeHue cepsl U IUIOCKOCTH, KacaTeabHasl IIIOCKOCTh K cdhepe, miomanb cheps

6.4

N300pakeHune Ten BpalleHUs Ha MII0CKOCTU. Pa3BépTka MUIMHApPA U KOHYCA

6.5

KOM6I/IHaI_II/II/I TCJI BpalllICHUA U MHOTOTPAaHHUKOB. MHOFOFpaHHI/IK, OIIMCaHHBIM OKOJIO C(I)epBI,
cq)epa, BIIMCAHHAs]g B MHOI'OI'PaHHUK, UJIX TCJIO BpalllCHUSA

6.6

[Tonsatue o006 o00béMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00bEME
IPSIMOYTOJIBHOTO TMapajienenunena u ciaeactsus u3 He€. O0bEM nminHapa, konyca. OobéM
nrapa M miomaib chepsl

6.7

[lonobuble Tena B mnpoctpaHcTBE. COOTHOLIEHMSI MEXAY IUIOIIAASMU IIOBEPXHOCTEH,
00BbEMaMHU ITOTOOHBIX TEN

6.8

Ceuennss nunuHApa (MapayielbHO M NEPHEHIUKYISIPHO OCH), CEYEeHHS KOHyca
(mapasienbHO€ OCHOBAHUIO U MPOXOJSIIEE Yepe3 BEPIINHY ), CEUEHUs 11apa

6.9

BexTop Ha miockoctu U B npoctpaHcTBe. COXKEHHE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4ucio. PaszmokeHne BeKTOpa MO TpEM HEKOMIUIAHApHBIM BeKTOpam. [IpaBmio
napaulenenumnena. PemreHne 3agad, CBA3AHHBIX C IPUMEHEHUEM IIPABWI ACUCTBUU C
BEKTOPAMH

6.10

[IpssMmoyronbpHas cuctema KoopauHAT B npoctpaHcTBe. Koopaunatel BekTopa. [Ipocteitmme
3ala4yl B KOOpAMHATax. Yrojdl MexAay Bekropamu. CKalsipHOE NpPOU3BENEHUE BEKTOPOB.
Brruncnenue yriioB Mexay NpsMbIMHA U INTIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIA METOJI TIPH
PELICHUH T€OMETPUYECKUX 3a1a4




43

ITPOBEPAEMBIE HA EI' 110 MATEMATHKE TPEBOBAHMSI K PE3YJIbTATAM
OCBOEHHSA OCHOBHOMU OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJJHEI'O OBILIETO

OBPA3OBAHUA

Kon
NMPOBEPSAEMOro
TpedoBaHMsI

IIpoBepsiemble TpeGOBaHUS K NPeAMETHBIM Pe3y/1bTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMBbI CpeIHEro 001ero 0opa3oBaHus

BJ'IaIICHI/Ie MCTOAaMM JOKa3aTCJIbCTB, AJTOpUTMaMU PCHICHUA 3a4av;, YMCHHC
(GbopMyIHpOBaTh W ONEPHPOBATH TMOHATUSMH: OIPEICIICHHE, aKCHOMa, TeopeMa,
CJIEJICTBUE, CBOWCTBO, MPU3HAK, JOKA3aTEIbCTBO, PABHOCWIBHBIE (OPMYIHUPOBKH;
NPUMEHSATh WX; yMEHHE (OPMYIHpPOBaTH OOpPAaTHOE W MPOTHBOIOJIOKHOE
YTBEP)KIECHHUE, IPUBOIUTH IIPUMEPBI U KOHTPIPUMEPHI, HCIOJIB30BATH METOJ
MaTeMaTUYeCKON WHIYKIMW; TPOBOIUTH JIOKAa3aTEIbHBIE PACCYXACHUS TIpU
peleHun 3a1ad, OLECHUBATh JIOTMYECKYIO IIPABUIBHOCTb DPACCYXKICHUHN; yMEHUE
ONEPHPOBATh  TOHITHUSMHU: MHOXKECTBO, IIOJMHOXECTBO, OIEpalMd  HaJ
MHOXCCTBaAMHU, YMCHHC HCIIOJIL30BATh TCOpGTHKO-MHO)KGCTBCHHBIfI afrapar jisd
OIMCaHMS PEATbHBIX MPOIIECCOB U SBJICHUHN U NIPU PEIICHUH 3a/1a4, B TOM YHCJIE U3
JpyruX y4eOHBIX NPEeIMETOB; YMEHHE ONEpPHpPOBATH MOHATUSAMHU: Tpad, CBI3HBIN
rpad, aepeBo, 1UKI, Tpad Ha TUIOCKOCTH; YMEHHUE 3a7aBaTh M OMHUCHIBATH Tpadbl
pa3IUYHBIMH CIIOCO0AMU; HCIIOIH30BATh rpadbl IPH PEIICHUH 33714

YMeHue onepupoBaTh NOHIATHSIMM: HAaTypalbHOE UYUCIIO, LIEJI0€ YMCIIO, CTENEHb C
LebIM MOKa3aTesleM, KOpeHb HaTypajbHOW CTENEHH, CTENEHb C pallOHATbHBIM
MoKa3aTesieM, CTENeHb C JeHCTBUTENbHBIM IOKa3aTeNeM, JorapudM 4ucia, CUHYC,
KOCHMHYC M TaHI'€HC MPOM3BOJIBHOIO YHCJIA, OCTATOK MO MOJIYJIO, pallMOHAIbHOE
YHCII0, UPPALMOHATIBHOE YHCII0, MHOXKECTBA HATYPAJIbHBIX, IIEJIbIX, PALIMOHATIBHBIX,
NEHUCTBUTENBHBIX  YWCEN; YMEHHE  HCIOJIb30BaTh  IpPHU3HAKU  JIEJTMMOCTH,
HaUMEHBUINKA OO AeTUTENh U HaUMeHblIee olliee KpaTHoe, anroput™ EBkimnnaa
IpU pElIeHUH 3a]a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIMOHHBIMH CHCTEMaMU
CUMCIICHUS; YMEHHE BBINOJHATh BBIUMCIEHUE 3HAYEHUH U m1peoOpa3oBaHUs
BBIDOKCHHM CO CTenmeHsMH u JorapudmMamu, mpeoOpa3oBaHus IpOOHO-
palMOHATIBHBIX BBIpA)KEHUH; yMeHue OIepUPOBaATh HOHATHAMMU:
MIOCJIEZIOBATEIBHOCTD, apupMeTHIECKasi Iporpeccus, reOMeTpruIecKasl mporpeccus,
OeckoHeuHO YyObIBalomlas TreoMeTpudeckas IpOorpeccHs; yMEHHE 3a/1aBaTh
MIOCJIEZIOBATEILHOCTH, B TOM YHUCIJIE C TIOMOIIbI0 PEKYPPEHTHBIX (OPMYII; YMEHHUE
ONEpPUPOBATh MOHATUSAMHU: KOMIUIEKCHOE YHUCIO, CONPSDKEHHBIE KOMIUICKCHBIE
9rcia, MOIYJb M apryMEHT KOMIUIEKCHOTO YHWcIia, opMa 3alrch KOMIUIEKCHBIX
yucena (reoMeTpuyeckas, TpPUTOHOMETpUYecKas M anreOpamyeckas); yMeTh
MIPOU3BOIUTH apU(METHUECKUE JCHCTBHSI C KOMIIEKCHBIMH YWCIIaMH; PUBOIUTH
OpUMEpPbl  UCHOJb30BaHUSA KOMIUIEKCHBIX YHCE; ONEpUpOBaTh IOHATHUAMHU:
Matpuna 2x2 u 3X3, omnpeaenuTeNb MATPHUIbl, TI'€OMETPUYECKUN CMBICI
OTIpeIeNIUTes

YMeHune  omepupoBaTh  MOHATUSAMH:  palMOHAIbHBbIE,  HppalUOHAIbHbBIE,
NIOKa3aTebHbIe, CTeINIEHHBIE, JIoTapu(MUIECKUe, TPUTOHOMETPHUYECKUE YPAaBHEHUS
U HEPABEHCTBA, UX CHUCTEMBI, YMEHHE ONEPUPOBATH IOHATUIMH: TOXKIECTBO,
TOKJECTBEHHOE MpeoOpa3oBaHKe, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHOCTh YPaBHEHUI, HEPABEHCTB U CHCTEM; YMEHHUE pelliaTh
YpaBHEHHUS, HEPABEHCTBA M CHCTEMbI C IMOMOILIBIO PA3IMYHBIX NPUEMOB; PELIATh
YpPAaBHEHUsI, HEPABEHCTBA M CHUCTEMBI C MapaMeTpOM; IMPUMEHATHh YpPABHEHUS,
HEPAaBEHCTBA, MX CHUCTEMBl JUIsl pEIIeHHs MaTeMaTHYeCKMX 3ajad U 3aJad Hu3
pa3IUYHbIX 00JacTel HAYKU U pealbHOM JKU3HH
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YMeHue onepupoBaTh MOHATUSAMU: QYHKIHUS, YETHOCTh (DYHKIIUU, TIEPUOTUTHOCTh
(GyHKIIMM, OTrpaHUYEHHOCTh (PYHKIIMHU, MOHOTOHHOCTH (DYHKLHH, 3KCTPEMYyM
GyHKIIMU, HaWOOJbIIEC W HAWMEHBIIEe 3HAUCHUS (QYHKIMH Ha TMPOMEKYTKE,
HenpepbiBHAsE (YHKIUS, acUMOTOThl Trpaduka (yHKIUU, TepBas W BTOpas
Npou3BoHAs (DYHKIMH, T€OMETPUYECKUNA W (PU3MYECKHH CMBICT IMPOU3BOIHOM,
nepBooOpazHas, onpene’aEHHbI HHTErpail; yMEHHEe HAXOAUTh aCUMITOTHI Ipaduka
(YHKIIUY; YMEHUE BBIYUCIATH MPOU3BOJHBIC CYMMBI, MPOU3BEACHHS, YACTHOTO H
KOMIO3UIMKU (PYHKIMNA, HAXOIUTh YpaBHEHHE KacaTedbHOW K rpaduky GyHKIUH;
YMEHHE HAXOJIUTh MPOU3BOJHBIC 3JIEMEHTAPHBIX (DYHKIHMNA; YMEHHUE UCIOJIb30BATh
OPOU3BOJHYIO ISl  HMCCIEJIOBaHMS  (PYHKIMH, HAXOAUTh HAWOONbLINE WU
HAaUMEHBIINE 3HAYCHUS  (PYHKIHA, CTPOUTh TpapuKd  MHOTOWICHOB C
WCIOJIb30BaHMEM allllapaTa MaTeMaTUYeCcKOro aHaln3a; MPUMEHSTh MPOU3BOIHYIO
JUTSL HAXOXKACHUS HAWTYUIIeTO PEIICHUs B MPHUKIAIHBIX, B TOM YHCIE COLUATBHO-
SKOHOMHUYECKHUX M (DU3WYECKUX 3a7avax; HAXOJIUTh TUIOMAAN U 00BEMBI (HUTYD C
MOMOIIIbI0 MHTErpalia; MPUBOJUTH MPUMEPH MAaTEMaTHUYECKOTO MOJECIUPOBAHUS C
noMoIbio auddepeHnaIbHbIX YPaBHEHUH

YMenune omnepupoBaTh TOHATUAMH: Tpaduk QyHkMu, oOpaTHas QYyHKIUA,
KoMno3uuusi  (QyHKUMHA, JuHeHHas  (QYHKUMS, KBagpaTU4HAs  (yHKIHA,
panoHanpHasi (YHKIHWS, CTETEHHass (YHKIHUS, TPUTOHOMETpUYEeCKHe (QyHKIHH,
oOpaTHbIE TPUTOHOMETpUYEeCKHe (YHKIMM, MOKa3aTeiabHas U Jorapupmuyeckas
(GYHKIMK; yMEHHE CTPOUTh TpaduKu W3yYeHHBIX (DYHKIUI, BBIONHATH
npeoOpa3oBaHusi TpapuKoB (PYHKIMH, HCHONB30BAaTh TpapUKH JUISI HU3YUYECHUS
MIPOIIECCOB M 3aBHCUMOCTEH, IPH PEIICHUHN 3a]1a4d U3 APYTHX YIeOHBIX MPEIMETOB U
3aJad W3 pealbHOW KM3HM;, BBIpaKaTb (OPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; WCIOJB30BaTh CBOICTBa W rpadukd (QYHKIUA IS penieHus
yYpaBHEHMI, HEPABEHCTB U 3a/1a4 C MapaMeTpaMu; W300pakaTh HAa KOOPAMHATHOMN
TUIOCKOCTH MHO)KECTBA PEIICHUH ypaBHEHH, HEPAaBEHCTB U MX CHCTEM

YMeHue pemarh TEKCTOBBIE 3aJjaud pPa3HbIX TUIOB (B TOM 4YHCIE Ha IPOLEHTHI,
JI0JIM U YacTH, Ha JABWKEHHE, paboTy, CTOMMOCTb TOBapOB M YCIyT, HAJIOTH, 33aJjauu
n3 o0nacTh yIpaBlIeHUS JIMYHBIMU U CEMEWHbIMH ()MHAHCAMH); COCTaBISATh
BBIPQXXCHMS, YPaBHEHHUS, HEPAaBEHCTBA M MX CHUCTEMBI IO YCIOBUIO 3aJauH,
UCCIIEI0BATh MOJTY4YEHHOE PEIIEHUE M OLEHUBATh NIPaBAONOA00HOCTb PE3yJIbTaTOB;
YMEHHME MOJEIMPOBaTh PEAIbHbIE CUTYallUd Ha SI3bIKE MATEMAaTUKH; COCTABIATh
BBIPQXKCHUS, YpPaBHEHHUS, HEPAaBEHCTBA M MX CHUCTEMBl IO YCIOBUIO 3ajauH,
UCCIIeIoBaTh IIOCTPOEHHBIE MOJIENIM C HCHOJb30BAHUEM ammapara aireopsl,
WHTEPIPETUPOBATH MOTYUEHHBIN PE3yJIbTaT

YMeHue onepupoBaTh TOHATHUSMH: CpeJHEE apuPMETHUECKOe, MEInaHa,
HauOonblllee M HauMeEHbIllee 3HAYEHHS, pa3Max, [TUCHEepCUs, CTaHJapTHOE
OTKJIOHEHHE YHCJIOBOrO Ha0Opa, yMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH
uHboOpMaIMIo, TPEACTaBICHHYI0 B Ta0lWlax, Ha JuarpamMmmax, Trpadukax,
OTPAXAIOIIY0 CBOWCTBA pEATBbHBIX MPOLECCOB W SBICHHUM; MPEICTABIATH
uHGOPMAIIMIO C TOMOINBIO TaOJWIl M AMAarpaMM; HCCIIEOBAaTh CTATUCTHYECKHE
JTaHHBIC, B TOM YHCJE C MPUMEHEHHEM TpaUIecKUX METOJIOB M SJIEKTPOHHBIX
cpencTB; TpadUYecKd HCCIEA0BaTh COBMECTHbIE HaONIONEHUS C TMOMOIIBIO
JlrarpaMM pacCEMBAHUS U JUHEUHOUN perpeccuu

YMeHue omnepupoBaTh MOHSATHSIMU: CIYYalHBIM ONBIT M CIy4YailHOE COOBITHE,
BEPOATHOCTh  CIIy4aHOTO COOBITHS; yMEHHE BBIYUCISTH BEPOSATHOCTH C
WCIOJb30BAHUEM TpapHUUECKUX METOJOB; NPUMEHATh (HOPMYJIBI CIOXKEHUS U
YMHOXXCHHSI BEPOATHOCTEH, (GOpMYITy TOJIHOH BEPOATHOCTH, dopmyny bepHymiu,
KOMOMHATOpHBIE (HDaKTHI U (HOPMYJIBI; OIICHUBATH BEPOSTHOCTU PEATBHBIX COOBITHIA;
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YMEHHME OINEpPUPOBATH MOHATHSAMM: Cily4ailHass BEJIMYMHA, paclpeiesieHue
BEPOSITHOCTEM, MaTEMaTUYECKOE OXUJAaHUE, JUCHEpPCUs U  CTaHAAPTHOE
OTKJIOHEHUE CIy4YaliHOW BEIMYUHBI, (YHKIUH paclpeieieHuss M IJIOTHOCTH
PaBHOMEpHOTO, [OKa3aTe€JbHOTO M HOPMAJIbHOIO pACHpPEACNICHUM; yMEHUe
HCIIOJIb30BAaTh CBOWCTBA M3YUYEHHBIX paclpelesieHud [Uisl pELIeHus 3ajad;
3HAKOMCTBO C TOHSATUSIMU: 3aKOH OOJBIIMX YHCEN, METOJbl BBIOOPOUYHBIX
WCCIIeIOBAaHMI; YMEHUE MPUBOAUTH NMPUMEPHI MPOSBICHHUS 3aKOHA OOJBIINX YUCEI
B IPUPOJIHBIX M OOILIECCTBEHHBIX SBJICHUSAX; YMEHHUE ONEPUPOBATH MOHITHIMHU:
COYEeTaHUE, IEPEeCTAaHOBKA, YHCJIO COYETAHWH, YHUCIIO IEPECTAaHOBOK; OHMHOM
HpioToHa; yMeHue NpPUMEHSTh KOMOWHATOpHBbIE (DAKTBI W pacCyX ACHUS IS
pelleHus 3a/1ad; OLEHUBAaTh BEPOSATHOCTH pEAIbHBIX COOBITHH; COCTaBIIATH
BEPOSITHOCTHYIO MOJIEIb M HHTEPIIPETUPOBATh MOJYUYECHHBIN PE3YIbTAT

YMeHue onepupoBaTh INOHATHSAMHU: TOYKA, IpsiMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTpPE30K, JIyd, BEIMYMHA YyTJa, IUIOCKHHM YroJl, ABYTPAHHBIA Yrojl, TPEXTPaHHBII
yTOJI, CKpEelMBAIOIIMECS MpsAMBIC, MNAapAJICIBHOCTh M INEPHEHAMKYJSIPHOCTH
IpSAMBIX M IUIOCKOCTEH, YIroJl MEXAy IPsAMBIMU, YIOJ MEXAYy MNpAMOH U
IJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSMM, PACCTOSHUE OT TOYKH [0 INIOCKOCTH,
paccTosiHue MEXAy NpPSIMBIMM, PACCTOSHUE MEXKIY IUIOCKOCTSMH; YMEHUE
WCIIOJIb30BaTh MPHU PEIICHUH 3a/1ay W3y4YeHHbIE (DAKThl U TEOPEMbI IIIAaHUMETPUH;
YMEHUE OLEHUBATh pa3Mepbl OOBEKTOB OKPYXAlOIIEro MHpa; CTPOUTH
MaT€MAaTHYECKUE MOJEIH C ITOMOIIBK) TIE€OMETPUYECKUX TMOHITHM W BEJIWYHH,
pelIaTh CBA3aHHbIC C HUMHU ITPAKTHUYECKUE 3a0a4U

10

YMeHue onepupoBaTh MOHATUSAMH: IUIOIIAAbL  (UrYypbl, OO0BEM  (UIYpHI,
MHOTOTPaHHHUK, IpPaBWIbHbII MHOIOTpaHHHUK, CEYEHHE MHOIOIpaHHUKA, KYO,
napajyieNienunesl, Opu3Ma, NOuUpampaa, Gurypa H MOBEPXHOCTh BpallCHHS,
LWIMH]P, KOHYC, Wap, cdepa, miomaab chepsl, II0Ia s TOBEPXHOCTH MHPaMUIbI,
NpU3MBI, KOHYyCa, LWIMHApPA, 00bEM KyOa, NMPsIMOYToJBHOIO Mapasulesienunesna,
MUpaMMJIbl, IPU3MBI, [IUJIMHAPA, KOHYCa, 1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHUS
KOHyCa W LMJIWHApA, MapaJyIeIbHBIE OCH WM OCHOBAHMIO, CEYEHME 1Iapa,
IJIOCKOCTh, Kacarouasicsi cgepbl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTbh CEueHHUe
MHOTOrpaHHMKa, W300pakaTh MHOIOI'PaHHUKH, (DUTYPBHI M TIOBEPXHOCTH BpALCHUS,
UX CEYEHMsI, B TOM YHUCJIE€ C TIOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE MPUMEHSATh
CBOWCTBA r€OMETPUUECKUX (UTYP, CAMOCTOSITEIBHO (POPMYITUPOBATH ONPEEIECHUS
n3ydaeMmblX (QUIYp, BBIIBUIaTh TUIOTE3bl O CBOMCTBAX M  IPHU3HAKaX
reoMeTpuueckux (puryp, 00OCHOBBIBATH WJIM ONPOBEPraTh MX; YMEHHUE NMPOBOAUTH
kimaccuukanuioo (GUryp Mo pazIMYHBIM TPU3HAKAM, BBITOIHATH HEOOXOIUMBIE
JIOTIOJIHUTENbHBIE IOCTPOEHUS

11

YMeHHne omnepupoBaTh MOHATHUSMH: IBIDKEHHE B IMPOCTPAHCTBE, MapaylIelbHBIN
HepeHoc, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTBE, MTOBOPOT, Mpeodpa3zoBaHue
mo100us, MoI00HBIE GUTYPBI; YMEHHE PACcTIO3HABATh PAaBHBIC U MOJ00HbIE (DUTYPHI,
B TOM YHCIIE B IPUPOJIE, UCKYCCTBE, apXUTEKTYpE; MCIOJIb30BaTh F€OMETPHUIECKIE
OTHOIICHHS TIPH PEIICHWH 33J]a4; HaXOJUTh T'€OMETPUYECKHE BEIMYWHBI (JUIMHA,
yToJl, TUIOMIAb, 00BEM) MPH PELICHUN 33/1a4 U3 APYTUX YYEOHBIX MPEIMETOB U U3
peabHON JKU3HU; YMEHHUE BBIYHCIIATH T€OMETPHUECKUE BEIUYMHBI (JTMHA, YTOJI,
wIomaab, 00BEM, IUIOMAAL TMOBEPXHOCTH), UCIONB3Ys W3ydeHHBbIE (OPMYJIBI U
METONIbI, B TOM WYHCIIE: IUIOMIAJAb TOBEPXHOCTH IHUPAMUJbI, TPHU3MBI, KOHYCa,
MUIMHApa, TWiomanb chepsl; 00bEM Kybda, MPSMOYTOIBHOTO MapasuieNenune/a,
NUpaMHUZIbl, MPHU3MBI, IWIUHIPA, KOHYycCa, [Iapa; YMEHUE HAXOIUTh OTHOIICHUE
00BEMOB TIOAOOHBIX QUTYD

12

YMenue OnCpUpPOBATL NOHATHAMM: IPAMOYIoJbHad CUCTCMa KOOpAHWHAT, BCKTOP,
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KOOpAMHATBHl TOYKH, KOOPJIHMHATBI BEKTOpPAa, CyMMa BEKTOPOB, IPOHU3BEACHUE
BEKTOpa Ha YHUCIIO, pa3joXeHHe BEKTOpa Mo 0a3ucy, CKalsipHOE MPOU3BEICHUE,
BEKTOPHOE TNPOMU3BEACHUE, YIOJd MEXKIy BEKTOpAMHU; YMEHHE MCIIOIb30BaTh
BEKTOPHBIN U KOOPJIWHATHBIA METOJ JIsl PELICHUs] TEOMETPUUYECKHX 3a]1a4 U 3a]1a4
JPYTHX YY4EOHBIX MMPEIMETOB

13

YMeHue BBIOMPATh MOAXOISAIIMN METOA [UIsl pEHICHHs 3a/Jadd; TOHUMaHUe
3HAYUMOCTH MaTE€MaTHKU B U3YYEHUU MPHUPOJHBIX U OOLIECTBEHHBIX MPOILIECCOB U
SIBJICHUI; YMEHHUE PACIO3HABaTh IMPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B MCKYCCTBE,
YMEHHUE MPUBOAUTH IPUMEPHI MATEMATHUYECKUX OTKPBITUH POCCHUICKOW W MUPOBOM
MAaTEMaTHYECKOM HayK1
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IHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I 110
MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

Yucna ¥ BEIYUCIIEHUS

1.1

HatypanbHble u nienble yncia. [Ipu3Haky AeTMMOCTH HEIbIX YUCE

Panmonaneubie yncima. OOBIKHOBEHHBIE W JIECATUYHBIE IPOOH, MPOICHTHI, OECKOHEUHBIE

12 MIEPUOIMYECKHE IPOOH
13 ApHd)MeTHqE:CKHﬁ KOPEeHb HaTypalbHOU cTeneHu. JelicTBus ¢ apupMeTHYeCKUMU KOPHIMU
HaTypaJIbHOW CTENEHU
1.4 Crenenb c 1menbiM TmokazatesneMm. CTeneHb C palMOHANBHBIM TOKaszaTesneM. CBoOMCTBa
CTETeHH
15 CuHyC, KOCHUHYC M TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHT€HC
YHUCJIOBOT'O apIyMEHTa
1.6 Jlorapudwm yucna. JlecaTuaHble ¥ HATYpaIbHbIC JOTapU(HMbI
JleiictButenpHbie 4ncia. ApUPMETHUYECKHE OMEpaldi C JACHCTBUTEIHHBIMU UYHCIAMH.
1.7 [IpuGm>k€HHBIE BBHIYMCICHHS, TPaBWIA OKPYIJICHHS, TNPUKUAKA W OIEHKA pe3yJbTara
BBIYMCIICHUI
1.8 [TpeoOpa3oBaHue BbIpaXKEHHHA
1.9 KommiekcHbie unciia
2 YpaBHEeHUs U HEPABEHCTBA
2.1 Ilenpie 1 1pOOHO-pallMOHATBHBIC YPAaBHEHUS
2.2 HppauyroHanbHbIe YpaBHEHUS
2.3 TpuroHomeTpuuecKue ypaBHEHHUs
24 [TokazarenbHble U JJOrapUPMUUECKHE YPAaBHEHUS
2.5 [lenple u 1poOHO-palIMOHAIPHBIE HEPABEHCTBA
2.6 HppanmoHaibHbIe HEPABSHCTBA
2.7 [TokazarenbHbIC U JIOTApUMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTprueckue HEPaBEHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA M CUCTEMBI C TapaMeTpaMu
2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeeanTesb MaTPHILbI
3 DyHKINUH U TpaPUKH
31 Oynknus, crnocodsl 3amanus ¢yHkuuu. ['paduk Gynkmuu. BzaumHo oOpaTHbIe (QYyHKITUU.
) Yérubie u HeuéTHbIe QyHkumu. [lepuoanueckue GyHKIIUU
OO6nacTe ompeneneHus U MHOXECTBO 3HaueHuid QyHkumu. Hymu dysxmun. [IpomexyTtku
3.2 3HAKOTIOCTOSIHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (YHKIIMH. MakCUMyMbl U MUHHUMYMBI
¢byukun. Hanbomnbliee 1 HauMeHbllee 3Ha4eHne (PyHKIUU Ha IIPOMEKYTKE
33 CrenenHass QyHKIMsS C HaTypajbHBIM M IeNbIM Moka3ateneM. EE cBoiicTBa u rpaduk.
CaoiicTBa 1 rpaduK KOpHsI 71-0i CTETICHU
3.4 Tpuronomerpudeckue GyHKIUHN, UX CBOWCTBA U TpaduKu
3.5 [TokazarenpHast u Jorapudmudeckas GyHKINU, KX CBOMCTBA U TpadUKH
36 Touku paspbiBa. AcuMnToThl TpadukoB (yHkimid. CBoiicTBa (yHKIMHA, HENIPEPHIBHBIX Ha
OTpe3Ke
3.7 ITocienoBaTeabHOCTH, CIIOCOOLI 3aJaHUs ITOCJIEA0BATEILHOCTEN
3.8 Apudmernueckas u reoMerpuueckas nporpeccuu. @opmya cI0KHBIX IPOLEHTOB
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4 Hauana maTemaTH4eckoro aHaausa
4.1 [TpousBoaHas ¢pyHkIwH. [Ipou3BOIHBIC AIEMEHTAPHBIX (PYHKIIHH
49 [TpuMeHeHHEe MPOU3BOJHOM K MCCIIEOBAHUIO (PYHKLIUH Ha MOHOTOHHOCTb M SKCTPEMYMBI.
Haxosxienre HanOoJIbIIero ¥ HAMMEHBIIIETO 3HaYeHUsT (PYHKITMH Ha OTPE3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHOK€eCTBa U JIOTHKA
5.1 MHOXeCTBO, Onepaluy HaJl MHOKecTBaMH. Jlnarpammsl Diiiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOuHaropuka
7 ['eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbI€ ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOTrOorpaHHuKN
7.4 Tena u TOBEPXHOCTH BpaLCHUS
7.5 KoopanHaTel U BEKTOPEI
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YUYEBHO-METOANYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O NIPOLECCA
OBS3ATEJIBHBIE YYEGBHBIE MATEPUAJIBI UISA YYEHUKA

10-11 Artanacss JI.C., byty3oB B.®., Kanomues AO «3maTenscTBO
C.b. u p. Marematuka: anrebpa u Havasa «IIpocsemienue»
MaTeMaTHYECKOTO aHalln3a, TeOMETPUSI.
I'eomerpust (6a30BbIiA U yTITyOIEHHBIN

YPOBHU)

METOAUYECKHUE MATEPUAJIBI U1 YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://lesson.edu.ru/902.3/102class=10

https://lesson.edu.ru/902.3/112class=11

-PenepanpHas rocy1apCTBEHHAs https://myschool.edu.ru/
MHpOpMaLMOHHAs cucTeMa «Mos IIKoIay
(PI'UC «Mos mxkoma»)

-ITopran ®I'GHY «®enepanbusiii nHCTUTYT — https:/fipi.ru
[eJarorn4eCKuX U3MEPEHUID)


https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/902.3/11?class=11
https://myschool.edu.ru/
https://fipi.ru
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