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INOACHUTEJIBHAS 3AIINCKA

['eomeTpus siBiIETCS OMHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHEro 001mero oopa3oBaHus,
TaK Kak 00ecleynBaeT BO3MOKHOCTh U3YUEeHUS AUCLIUILINH €CTECTBEHHO-HAYyYHOM HAIIPaBICHHOCTH
U TpeIMETOB T'yMaHUTapHOro uukia. [TockoibKy Jormdeckoe MbIIIEHHE, (opMuUpyeMoe Mpu
U3yYeHUH OOYYalOUIMMHUCS TOHSATHHHBIX OCHOB T'€OMETPHH, IPH JOKAa3aTelIbCTBE TEOPEM U
IIOCTPOCHUH LENOYKU JIOTMUECKUX YTBEP)KIEHUI NpU PELICHUM IN€OMETPUUYECKUX 3a7ad, YMEHUE
BBIJIBUTaTh U OIPOBEPraTh T'MIOTE3bl HEMOCPEICTBEHHO MCIOJb3YIHOTCS IPU PEUICHUM 3anad
€CTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTU (PU3MUYECKUX 3a/1a4.

Llens ocBoeHHsI MPOrpaMMbl y4eOHOTO Kypca «l'eomeTpusi» Ha yriayOI€HHOM ypOBHE —
pasBUTHE WHAMBHUIYAJIbHBIX CHOCOOHOCTEH OOyYalomMXcss NpU HW3YYEHUH TEOMETPUH, Kak
COCTaBIsIIOLIEH mpeaAMeTHON obnactu «Matematuka W uHGOpPMAaTHKa» uepe3 obecreueHue
BO3MOXXHOCTH TPUOOpETeHHs] M MCHOJIb30BaHUS Oosiee TIIyOOKMX Te€OMETPHUYECKMX 3HAHUU U
NeHCTBUH, CHEeUU(pUYHBIX TEOMETPUH, U HEOOXOMUMBIX JUISI YCHEIIHOTO MpOo(ecCHOHAIBLHOTO
00pa30BaHUs, CBSI3aHHOTO C UCIIOJb30BAaHUEM MaTEMATUKH.

[TpropUTEeTHBIMH 331a4aMU Kypca T€OMETpUU Ha YIiIyOJIEHHOM YPOBHE, PACIIUPSIIONIMMU U
YCHJIMBAIOIIUMU Kypc 6a30BOr0 YPOBHS, SBISIOTCS:

pacummpeHue MpeaCcTaBIeHHsI O TEOMETPUHU KaK YaCTH MUPOBOW KyJIbTYpHl U (POPMUPOBAHKE
OCO3HaHHUS B3aMMOCBS3M F'€OMETPUH C OKPYKAIOLIUM MUPOM;

dbopMupOBaHUE TMPEACTABICHHUS O TMPOCTPAHCTBEHHBIX (UIypax KaK O BaKHEHIINX
MaTEeMaTUYeCKUX MOJENX, MO3BOJIAIOIINX ONUCHIBATh U M3y4YaThb Pa3HbIC SBJICHUSI OKPYKAIOILLETO
MUpa, 3HaHWE MOHATUHHOTO amnmnapara 1o paszeny «CtepeomMeTpus» ydeOHOTo Kypca T€OMETpUN;

(dbopMUpOBaHNE YMEHUS BJIaJIe€Th OCHOBHBIMU MOHSATUSAMU O POCTPAHCTBEHHBIX (PUTypax U UX
OCHOBHBIMH CBOICTBaMH, 3HaHUE TeopeM, (OpMyJl U yMEHHE UX NPUMEHSTh, YMEHUs JT0Ka3bIBaTh
TEOpEeMbl U HaXOJIUTh HECTaHIapTHBIE CIIOCOOBI PELICHUs 3a/1ay;

(dopMupOBaHHE YMEHHUS paclo3HaBaThb Ha uYepTekaxX, MOJENIAX U B pEAIbHOM MHpE
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYUPOBAaTh T€OMETPUUECKUE MOEIIN;

(dbopMUpOBaHKE MOHUMAHUS BO3MOXXHOCTH aKCHOMAaTHYECKOIO MOCTPOEHUSI MaTEMaTHUYECKUX
TeopHii, GopMUpPOBaHNE TOHUMAHUS POJIM AKCMOMATHUKH MTPU MIPOBEAECHUH PacCy KICHUN;

(dopMHpOBaHUE YMEHUS BIaeTh METOAAMHU JI0OKA3aTEIbCTB U AJITOPUTMOB PELICHUs, YMEHUS
UX TPUMEHATH, MPOBOJUTH J0Ka3aTeIbHbIE PACCYXKICHHSI B XOJI€ PEIICHUS CTEPEOMETPUUECKUX
3aJa4 U 3a7a4 ¢ MPaKTUUYECKUM coziepkaHueM, (OpMHUPOBAHUE MPEJICTABICHUS] 0 HEOOXOAUMOCTH
JIOKa3aTelabCcTB NP OOOCHOBAaHMM MAaTEMAaTUYECKUX YTBEPXKICHUM M PpOJTU AKCHMOMAaTHKU B
IIPOBEJCHUH JIEAYKTUBHBIX PACCYXICHUI;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEJUIEKTYalbHBIX M TBOPUYECKHUX CIIOCOOHOCTEMH
o0Oydaromuxcsi, MO3HABAaTEIIbHON AaKTHUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTHU
MBIILUIEHUS], UHTEPECA K U3YUEHHUIO T€OMETPUH;

¢dopmupoBaHue (YHKIMOHAJIBHON TI'PaMOTHOCTH, pEJIEBAaHTHONH TI'E€OMETPUHU: YMEHHS
pacro3HaBaTh MPOSIBICHUS F€OMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEW B peasIbHbIX
’KU3HEHHBIX CUTYALUIX U MPU U3YUYEHHUH APYTUX yU4EeOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN
Y 3aKOHOMEPHOCTEM, MOJEIINPOBAHUSI PEAIbHBIX CUTYaLUl, UCCIEA0BAHUS IIOCTPOEHHBIX MOJIENIEH,
MHTEPIIPETALIMU [TOJTyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU COJIEP)KATEIbHBIMU JIMHUSMH y4eOHOro Kypca «I'eomerpusi» B 10—11 kmaccax
aBisitoTes: «lIpsiMple M TUIOCKOCTH B TPOCTpaHCTBE», «MHOrorpaHHukmn», «Tema BpameHus»,
«BekTopbl 1 KOOpPIMHATHI B IPOCTPAHCTBEY, «J{BUIKEHUS B IPOCTPAHCTBEY.



ChopmynupoBanHoe Bo DPI'OC COO TpeboBaHHE «yMETh OMNEPHPOBATH TOHATUIMM,
pElIeBaHTHBIMH T€OMETPUHU HA YTITyOJIEHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCUTCS KO BCEM
coJiepKaTeIbHBIM JHHUAM Y4eOHOTO Kypca, a pOPMHUPOBAHUE JIOTHIECKUX YMEHUH pacrpeaessieTcs
HE TOJIBKO IO COJIepKaTeIbHBIM JIMHUSAM, HO U 1O rogam oOyudenusa. ConepkaHue oOpa3oBaHUA,
COOTBETCTBYIOIlIEE MPEIMETHBIM pe3yibTaram ocBoeHusi denepanbHoil pabouell MporpamMmbl,
pacripeiei€HHBIM 0 TOAaM OOYYeHHs, CTPYKTYPHPOBAaHO TaKUM 0Opa3oM, YTOOBI KO BCEM
OCHOBHBIM, TPHHLIMIHAIBHBIM BOMpOcaM oOydaromecs o0Opamainch HEOAHOKPATHO. ITO
MO3BOJIIET OPraHU30BaTh OBJa/IEHUE T€OMETPUUYECKUMU MOHIATUSAMHU U HaBbIKAMU TOCJIEI0BATEILHO
U TOCTyHaTelIbHO, C COOJIIOJIGHHEM MPHUHIIMIIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B
OOIIyI0 CHCTEMY TE€OMETPUYECKHX IpEICTaBICHU O0ydYalomMXCsl, pacIiupsisi W yrayouss eg,
00pa3ys IPOYHbIE MHO>)KECTBEHHBIE CBSI3U.

[Tepexo K M3y4EHHIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycioBus g guddepeHuranud 00ydeHHUs, IOCTPOCHHUS HWHIAUBHUAYAIbHBIX
00pa30BaTeNbHBIX IPOrpaMM, 00ECIIEUUTh YIIIyOJEHHOE U3yUEHUE TEOMETPUN KaK COCTABIISAIOIIEH
yueOHoro npeamera «MareMaTukay;

MOJATOTOBUTH OOYYAIOIIMXCS K MPOJOJDKEHUIO HM3YYEHHUS MaTEeMaTHKU ¢ y4€ToM BbIOOpa
Oynywmeit mpodeccuu, obecrieunBas MPEEMCTBEHHOCTh MEXAY OOMIMM H MPOPECCHOHATHHBIM
o0pa3zoBaHHEM.

Ha u3yuenue yueOHoro xkypca «I'eomerpusi» Ha yriay0néHHOM ypoBHE oTBoauTcs 204 yaca: B
10 kimacce — 102 yaca (3 yaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Heaenmo).

COJAEP)KAHUE OBYYEHUA

10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbI€ NMOHATHUS cTepeoMeTpun. Touka, mpsimasi, INIOCKOCTh, TpocTpaHcTBo. [loHsTrEe 00
AKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3aumHOe pacnonokeHue NpsSMbIX B INPOCTPAHCTBE: IEPECEKAIOIIUECs, NapauleibHble U
cKkpeuuBaromuecs npsamele. [Ipu3Haku ckpenmBarommxca Opsmbix. [lapanneabHOCTh MPSAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapajielbHbIe NpsSMble B MPOCTPAHCTBE, MapaJlIEIbHOCTh TPEX
IPSIMBIX, NTAPAJUIEBHOCTD MPSIMON U MIockocTu. [lapanenbHoe U HeHTpaJIbHOE MTPOEKTUPOBAHUE,
u3zo0paxkenue guryp. OCHOBHbIE CBOWCTBA MapalIeIbHOIO MpoeKTUpoBaHus. Vzobpakenue Gpuryp
B MapajUIeJIbHON MNPOEKIHH. YTJbl C COHANPABICHHBIMU CTOPOHAMH, YTOJl MEXKIY MNPSMBIMU B
npocTtpaHcTBe. [lapannenbHOCTh MIOCKOCTEN: MapaliesIbHbIE TNTIOCKOCTH, CBOMCTBA MapalIeIbHbIX
wiockocteil. [Ipocrelinme npoctpaHCTBEHHBIE (PUTYPHI HA MJIOCKOCTHU: TETPadAp, Napajuieenune,
MIOCTPOEHUE CEYEHHUI.

[TepieHAUKYISIPHOCTD NMPSIMON U IJIOCKOCTHU: NEPIEHIUKYJIIPHBIE MIPSIMbIE B IIPOCTPAHCTBE,
IpsIMbIE MapaJljieNIbHbIe U NEPIEHIUKYIISIPHBIE K MJIOCKOCTH, TPU3HAK MEPIEHAUKYIISIPHOCTH IPSIMON
U IIJIOCKOCTH, TEOpEMa O IPSIMOM MEPHEeHIUKYIISIPHOM II0CKOCTH. OpTOroHaJIbHOE MPOEKTHPOBAHHUE.
[lepieHAUKYISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKM JO IUIOCKOCTH, pacCTOSIHUE OT MpPSIMOM 10
IUIOCKOCTH, MPOEKUUs (UTYpbl Ha IUIOCKOCTh. [leprneHAuKyIsIpHOCTh IUIOCKOCTEH: NpHU3HAK
NEePNEHANKYISIPHOCTH ABYX IIIOCKOCTEN. Teopema o TpEX neprneHauKynspax.

VYrael B IPOCTPAHCTBE: Yo MEXKIY MPSIMON U MIOCKOCTBIO, ABYTPAHHBIN yTOJl, JTUHEHHBIN
yIrol JBYTpaHHOrO yria. TpEXrpaHHBId M MHOrorpaHsHble yribl. CBOMCTBAa IJIOCKMX YIJIOB



MHOrorpasoro yria. CBONCTBa INUIOCKMX M JBYI'DAaHHBIX YIVIOB TPEXTpaHHOro yrina. Teopemsl
KOCHHYCOB ¥ CUHYCOB JIJIsl TPEXTPAHHOTO YIUIA.

MHororpaHHuKu

Bubl MHOrOrpaHHUKOB, pa3BEPTKa MHOrOrpaHHuka. [Ipusma: nN-yroipHas npusma, npsmas u
HaKJIOHHAs IPU3Mbl, OOKOBas U MOJHAs MOBEPXHOCTh Ipu3Msl. [lapamnenenumnes, npsmMoyroabHbIi
napajulesenunes; 1 ero cporcrsa. Kparyaiiye myTd Ha IMOBEPXHOCTH MHOrOrpaHHuKa. Teopema
Oiinepa. [IpoctpanctBenHas teopema [ludaropa. [Tupamuna: N-yroiapHas nupaMua, MpaBUIbHAS U
yceuéHHas nupamuipl. CBoiicTBa pédep n OOKOBBIX IpaHel NMpaBWIIbHOW mupamusl. IIpaBuiibHble
MHOTOTPaHHMKH: IIpaBUIbHAs IpU3Ma W IPAaBWIbHAs IUPAMUJA, IPaBUIbHAS TPEYroOJbHas
NMpaMK/JIa U IpaBUWIIbHBIN TETpa’aAp, KyO. [Ipeacrasiienne o npaBUIbHBIX MHOTOIPAaHHUKAX: OKTa3Ip,
JOJEKAdP U UKOCAdIP.

Bbluuciienue 31€MEHTOB MHOIOIpaHHMKOB: pEOpa, nuaroHanu, yrisl. [lnomans OoxoBoi
HOBEPXHOCTHU U TOJHOM NOBEPXHOCTH MPSIMOM MPHU3MBI, IUIOIIAb OCHOBAaHUM, TeopeMa 0 OOKOBOM
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomanbs OOKOBOW MOBEPXHOCTH U IMOBEPXHOCTU IPaBUIIBHON
IApaMUJbl, TEOpPEMA O IUIOIAAN YCEUEHHON TMPaMUIBI.

CuMMeTpuss B INPOCTPAHCTBE. JJIEMEHTHl CUMMETPUU IPABUJIBHBIX MHOIOTPAHHHMKOB.
CuMmMeTpuss B IPAaBWIBHOM MHOTOTPAaHHMKE: CHMMETpHs IapajulellenuIena, CUMMETPHs
IIPaBUJIBHBIX IIPU3M, CHMMETPHS IPABUIIBHON ITUPAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsiTHsI: BEKTOP B NPOCTPAHCTBE, HYJIEBOW BEKTOP, [UIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIPABJIECHHBIE M IPOTHUBOIIOJIOKHO HAIpPAaBJIECHHBIE BEKTOpBl. PaBeHCTBO
BEKTOPOB. /[eHCTBHS ¢ BEKTOPAMU: CII0KEHHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB,
YMHOKEHHUE BeKTopa Ha uucio. CBoiicTBa ciokeHHs] BEKTOpoB. CBONCTBA yMHOXKEHHUSI BEKTOpa Ha
gyucio. Ilonsatue koMIutaHapHbele BEKTOpPBI. IIpu3Hak KOMILUIaHapHOCTH TPEX BeKTOpoOB. IIpasBumio
napajuienenunena. Teopema O pasjloKEHUM BEKTOpa IO TPEM HEKOMILIAHAPHBIM BEKTOPAM.
[IpsimoyronbHasi cuctemMa KoopAMHAaT B mpocTpaHcTBe. Koopaunatel BekTopa. CBsizb MEXAY
KOOpJIMHAaTaMM BEKTOpa M KOOpAMHATaMU TOYEK. YTol MexIy Bekropamu. CkanspHoe
IIPOU3BEIEHUE BEKTOPOB.

11 KJIIACC

Tesa BpanieHus

[ToHATHS: UMIMHIpPUYECKas TOBEPXHOCTb, KOHHYECKash IOBEPXHOCTh, cepuueckas
MOBEPXHOCTh, 00Opa3yromue noepxHoctei. Tena BpaleHUs: IUIMHIP, KOHYC, YCEUEHHBIH KOHYC,
chepa, map. B3zaumHoe pacnosioxkeHue cepbl U IIOCKOCTH, KacaTeldbHas TUIOCKOCTh K cdepe.
N306paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka nnianHapa u konyca. CummeTpus chepsl U
niapa.

O6bém. OcHoBHBIE cBoiicTBa 00BEMOB Tei. Teopema 00 00BEME NPSIMOYTOIBHOTO
napajuienenunena u cieacTsus u3 He€. OObEM NPsAMOI U HAKJIOHHOM MPU3MBL, HUIHH]IPA, TUPAMUIbI
1 KoHyca. OOBEM I1apa U HIapOBOTO CErMEHTA.

KomOuHammu Ten BpalieHus: 1 MHOTOrpaHHUKOB. [Ipu3Ma, BiMcaHHas B IUIMHAP, OMHCaHHAs
okoJjo nmwinHapa. [lepeceuenue cdepsl 1 mapa ¢ miockocTsio. Kacanue mapa u chepbl IIOCKOCTHIO.
[ToHsATHE MHOTOrpaHHMKA, OIIMCAHHOI'O OKOJIO C(epsl, Chephl, BIUCAHHON B MHOTOTPAHHUK UJIH TEJIO0
BPALLCHHUS.

[Tnomanp MOBEPXHOCTH IWIMHApA, KOHyca, IUiomans cepbl U e€ yacreil. [logobue B
npoctpancTse. OTHOMIEHUE 00BEMOB, IUTOMIACH TOBEpXHOCTEH o00HbIX uryp. [IpeobpazoBanue



nonobusi, romoreTHs. PemieHue 3agay Ha IUIOCKOCTH C MCHOJIB30BAHHUEM CTEPEOMETPUUYECKHX
METO/IOB.

[TocTpoeHune ceueHnii MHOIOTPAaHHUKOB U TEJI BPALEHUS: CEUEHUS LIMIMHAPA (T1apajljIesIbHO U
HEPIEHINKYJIIPHO OCH), CEYeHHs KoHyca (HapajulesibHbleé OCHOBAHUIO M IPOXOJSIIUE Yepes3
BEpIIMHY), CEUYEHHs IIapa, METOJbl MOCTPOCHMsI CEYEHUH: METOJ CJIEZ0B, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHMS, METOJI IIEPEHOCA CEKYILEH IIJIOCKOCTH.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

Bektopsl B mpoctpancTBe. Omnepanun Haj BEKTOpaMH. BEKTOpHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOPHOTO YMHOKEHHA. lIpsAMOyrosbHas cucremMa KOOpAMHAT B IIPOCTPAHCTBE.
Koopnunatel BekTopa. Pasnoxkenue BekTopa mo 06asucy. KoopaumHaTHO-BEKTOPHBIA METOA TpU
PELICHUU T€OMETPUYECKUX 3a1ay.

JBH:KeHHS B IPOCTPAHCTBE

JBmxenus npoctpancTBa. OroOpaxkenus. J[Buxkenus u paBeHcTBO ¢uryp. OOmue cBoiicTBa
JBWKEHUW. BuIpl NBMKEHMI: TNapajuielIbHbI NEPEHOC, LEHTpajJbHASI CUMMETPHUS, 3€pKalbHas
CUMMETpHS, IOBOPOT BOKPYT mpsimoii. [IpeobpazoBanus mogodus. [psmas u chepa Ditnepa.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «'EOMETPUS»
(YIJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJJHET'O OBIIET'O OGPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasknanckoe BOCIMTAHME:

c(OPMHPOBAHHOCTb IPAXKIAHCKON MO3UIIUH 00YUAIOIIETrocsi Kak aKTUBHOTO U OTBETCTBEHHOTO
YIeHa POCCHMCKOro oOlIecTBa, MPEICTaBICHUE O MAaTEMaTHUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLIEAYp IPaskJaHCKOT0o 0011ecTBa (BBIOOPHI, OIIPOCHL U JIPYroe),
yYMEHHE B3aUMOJEHCTBOBATh C COLMAIBHBIMU MHCTUTYTaMH B COOTBETCTBUHU C MX (YHKLUHUSAMH U
Ha3HAYCHHEM;

2) naTpuoTHYecKoe BOCIIMTAHHeE:

c(OpMHUPOBAHHOCTh POCCUNMCKON Tpa’kJaHCKOM WACHTUYHOCTH, YBAXKEHUS K MPOILIOMY H
HACTOSIIEMY POCCHUMCKOM MAaT€MAaTHKH, LIEHHOCTHOE OTHOLICHHE K JOCTHXKECHUSM POCCUHUCKUX
MaTEMAaTUKOB M POCCUHCKONW MaTEMaTHUECKOH IIKOJIbI, UCIIOJIb30BaHUE 3TUX JOCTHXKEHUN B JPYTHX
HayKaX, TEXHOJIOTUSX, cpepax SIKOHOMHKHU;

3) 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoja, ChOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, STUYECKOTO MOBEJEHMS, CBSI3aHHOI'O C MPAKTUYECKUM IIPUMEHEHUEM JOCTH)KEHNUN HAyKU
U 1eATEIbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOEHHE YCTOMYUBOTO Oy IYIIETO;

4) 3cTeTHYECKOE BOCTIUTAHUE:

JCTETUYECKOE OTHOLIECHUE K MUY, BKIKOYas dCTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3alady, pEIICHUH, pacCyXIeHHH, BOCHPUUMYHMBOCTh K MAaTEMAaTUYECKHM AacleKTaM
pa3IMYHBIX BUJOB UCKYCCTBA;

5) puznyeckoe BociuTaHUe:

c(OPMHPOBAHHOCTh YMEHHSI IPUMEHATh MaTeMaTHUYECKUE 3HAHUS B HHTEPECax 310pPOBOTO H
6e3omacHoro obpasa >KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (3I0POBOE MUTAHHUE,



cOQTaHCHPOBAHHBIN PEKUM 3aHATHH U OTABIXA, PETYJSIpHAs (U3HUYECKasi aKTUBHOCTH), (U3HUIECKOE
COBEPIIICHCTBOBAHUE TIPH 3AHITHIX CIIOPTUBHO-03/I0POBUTEIHLHON JIESTEIIBHOCTHIO;

6) TpynoBoe BocniuTaHMe:

TOTOBHOCTb K TPYyHIy, OCO3HAHHE LIEHHOCTH TPYAOIIOOMS, MHTEpEC K pa3iHuHbIM cdepam
npoecCHOHANBHOM N1eATEIbHOCTH, CBA3aHHBIM C MAaTEeMAaTHKOM W €€ MPUIIOKEHHUSIMH, YMEHUE
COBEpIaTh OCO3HAHHBIN BHIOOP OymyIiel mpodecCu U peaTn30BhIBATh COOCTBEHHBIC YKH3HECHHBIC
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHUIO M caMOOOpa30BaHMIO Ha
MPOTSKEHUH BCEW YKU3HU, TOTOBHOCTh K aKTHMBHOMY YYacTHUIO B PEUICHHH NMPAKTUYECKUX 3a/1ay
MaTeMaTU4YeCKOI HalpaBICHHOCTH;

7) 3K0JIOrHYecKoe BOCIIMTaHUe:

c()OPMUPOBAHHOCTh ~ JKOJIOTHYECKON  KYJIbTYpHI, T[OHUMAaHHE BIUSHHUS  COIMAIBHO-
SKOHOMHMYECKHUX TMPOIECCOB Ha COCTOSHUE NPUPOJHOM M COLMATBHOW Cpebl, OCO3HAHUE
J100abHOTO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM, OpUEHTalMsl Ha MPUMEHEHHE MaTeMaTHYeCKHX
3HAHWH JJI PEUICHUS 3a/1a4 B 00JIaCTH OKPYXKAIOIICH CPe/Ibl, TUIAHUPOBAHHUE TIOCTYIIKOB U OLICHKH
WX BO3MOXHBIX TOCJICICTBUIN JJIST OKPYKAIOIICH CPEIbI;

8) HeHHOCTH HAYYHOIr0 NO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BHUTHUSA
HAyKU U OOIIECTBEHHOUW MPAKTHKH, MTOHMMAHUE MAaTEeMAaTHICCKOW HAYKH KaK c(hephl 4eI0BeUeCKON
JESITEIILHOCTH, OTANOB €€ Pa3BUTUS U 3HAYUMOCTH IS PA3BUTHS [IMBHIIU3AIINH, OBJIAJICHHUE S3BIKOM
MaTeMaTUKd ¥ MaTeMaTUYeCKOM KyIbTypoil Kak CpeJCTBOM TO3HAaHUS MHpPA, TOTOBHOCTH
OCYIIECTBIISATH IPOEKTHYIO M UCCIIE0BATENbCKYIO JIEATENbHOCTh MHAUBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTenbHbIC YHHBePCAJIbHbIC Y4eOHbIC NeliCTBUS

ba3oBble JlornyecKkue AeicTBUA:

BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE NPHU3HAKM MaTeMaTHYECKHX OOBEKTOB,
MNOHSTUH, OTHOLIEHUH MEXy MOHATUSAMH, (POPMYJIUPOBATh OIpe/ieIeHHs IOHATUMH, yCTaHABIUBATh
CYLIECTBEHHBIN IMpHU3HAK KJIacCU(UKALUU, OCHOBAHUS Uil OOOOLIEHHS M CpaBHEHMs, KPUTEPUU
IIPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OpMynIHpoBaTh U NpeoOpa3oBbIBaTh CYKICHHUS: YTBEpAWUTEIbHBIE W
OTpHUILaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBIISITh MaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TNPOTUBOpEuUus: B (PaKTax,
JTAHHBIX, HAOTIOIEHUSAX U YTBEP)KICHUSAX, MTpeIaraTb KPUTEPUH TS BBISBICHUS 3aKOHOMEPHOCTEN
Y IPOTHBOPEYHIA;

JIeNlaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JAE€IYyKTHUBHBIX M WHAYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOATENIBHO JI0KA3aTeNbCTBA MaTEMATUYECKUX YTBEPXKACHUHN (TIpsAMBIE U OT
IIPOTUBHOTO), BEICTpanBaTh apryMEHTAIIHIO, IPUBOIUTE PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATh
COOCTBEHHBIE CYKJICHUS U BBIBObI;

BBIOMpATh CHOCOO pelleHus yueOHOH 3a1a4un (CpaBHUBATh HECKOJIBKO BapHAHTOB pEILCHUS,
BBIOMpATh HanOOJIee MOIXOAALINHA ¢ Y4ETOM CaMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

Ba3oBrbIe ucciaenoBareLCKHue NeliCTBHA:

UCIIOJIb30BaTh BOIPOCHI KAaK HCCIIEAOBATEIbCKUI HMHCTPYMEHT IMO3HAHHUA, (POpMYIUpOBaTh
BOINPOCHI, (UKCUPYIOIIME TPOTUBOpPEUHE, MpoOJeMy, YCTaHaBIMBATb HCKOMOE U JIaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHUE;



NPOBOAUTH  CAMOCTOSATEIbHO  CIJITAHMPOBAHHBIA  SKCIIEPUMEHT,  HCCIEJOBaHUE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4YecKoro OOBEKTa, SBICHUS, MPOIECcca, BBISIBICHUIO
3aBHCUMOCTEHN MEXly 00BEKTaMH, SIBICHUSMH, TPOIIECCAMH;

CaMOCTOSITeNIbHO (POpMyIUpPOBaTh OOOOILIECHHUS U BBIBOJBI 0 pe3yibTaTaM HPOBEAEHHOIO
HAOJIO/ICHUS, UCCIIEIOBaHMs, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YyJbTaTOB, BBIBOJOB U
000011IEHHI;

IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, & TAKXKE BBIABUIaTh MIPEAIIOIOKEHUS O €r0
pPa3BUTUU B HOBBIX YCIOBHUSX.

PabGora ¢ undopmanmeii:

BBISBIISTH J1eUIINTH MHOOPMAILIUU, JAHHBIX, HEOOXOJUMBIX JJisi OTBETa HA BOMPOC U JUIS
pelleHus 3a1auH;

BbIOMpaTh  MH(OpPMALIMIO W3  UCTOYHUKOB  PA3IMYHBIX  THUIOB,  aHAJIU3UPOBATbH,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATHh MH(GOPMALIMIO PA3IIUYHBIX BUIOB U ()OPM MPEACTABICHUS;

CTPYKTYPHPOBATh MH(POPMALIUIO, IPEACTABIATH €€ B Pa3IMYHBIX (hopMax, WILTIOCTPUPOBATH
rpaduvecKu;

OILICHUBATh HAJEKHOCTh MH(POPMALIMH 110 CAMOCTOATEIHHO C(HOPMYITHUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe /1eiicCTBUS

Oo0wmenne:

BOCIIPUHUMATh M (OPMYITUPOBATH CYXXJICHUS B COOTBETCTBHHM C YCIOBUSIMU U IIENSMHU
oO1IeHHMsl, ICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX,
JlaBaTh MOSICHEHUS TI0 XOJIy PeIIeHUs 3a/1a4ui, KOMMEHTUPOBATH MOJTYUYEHHBIN pe3yIbTaT;

B XOJe OOCYXXIEHHUs 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI, MPOOJIEMBI,
pemiaeMoi 3aJayu, BBICKA3bIBaTh MJIEH, HAIICJICHHbIE HA TMOWCK PELIEHUs, COIMOCTAaBJISATh CBOU
CYXKIEHHS C CYKISHUSMHU JAPYTUX YYaCTHUKOB AMANora, OOHApyXMBAaTh pa3jluude U CXOJICTBO
MO3UIINIA, B KOPPEKTHON (hopMe GOpMyITHUPOBATH PA3HOTIIACHS, CBOM BO3PAKECHHS;

MPEACTABISITh PE3yJbTaThl PEHICHUs 3a/Jadyd, JKCIIEPUMEHTAa, WCCIIeIOBAHUs, TPOEKTa,
CaMOCTOSITENIbHO BBIOMPaTh (hopMaT BHICTYIUICHUS ¢ YYETOM 3a7ad MPE3eHTAUd U OCOOCHHOCTEH
ayIUTOPUHU.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:

COCTaBJIATh IUIaH, AJITOPUTM peEIIEHUS 3aJaud, BBIOMpPATh CIOCOO pELICHHS C Y4ETOM
UMEIOIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI pEUIeHUH ¢ yuéTOM HOBOM MH(pOpMaLH.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEIEKT:

BJIaJICTh HAaBbIKAMM 103HABAaTEIbHON pe(IeKCHM KaK OCO3HAHUS COBEpPIIAeMbIX ACUCTBUI U
MBICIUTENBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAJETh CIIOCOOAMM CaMONPOBEPKU, CAMOKOHTPOJIS
IIpoliecca U pe3yibTaTa peleHns MAaTEMAaTHYECKOM 3aa4H;

NpeIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPH PpEHIEHMH 3aJauyd, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOATENHCTB, MAHHBIX, HANJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIH U YCIOBUAM, OOBSICHATH NMPUUUHBI JOCTHXKEHUS
WIA HEJOCTHXKEHHS pPEe3ylbTaTOB JEATEIbHOCTH, HAXOAWTh OWMOKY, [aBaTh OLEHKY
nproOpPETEHHOMY OTIBITY.

CoBMecTHasl 1eSIT€IbHOCTD:



MOHUMaTh W WCIIOJIb30BaTh MPEHMYIIECTBA KOMAHJHON W WHAWBUAYAIBHOW palbOTHI IpH
pelieHnr y4eOHbIX 3a1a4, MPUHUMATH 11e7Thb COBMECTHOU JACSITebHOCTH, INITAHUPOBATH OPTaHU3AIINIO
COBMECTHOU pabOThI, paclpeiesaTh BUABI paboT, JOrOBApUBATELCS, 00CYkKIAaTh IPOIECC U PE3yIbTaT
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboTsl (0OCykaeHHS, OOMEH MHEHHH, «MO3TOBBIC
HITYPMBD» ¥ UHBIC), BBIMIOIHITH CBOIO YacTh pa0OThI M KOOPJAMHUPOBATH CBOM JCUCTBUS C IPYTUMU
YJIeHAaMU KOMAaHJbI, OIEHWBATh KadeCTBO CBOETO BKJIAJa B OOIMUN MPOIYKT MO KPUTEPUSM,
c(OpPMYJIHMPOBAHHBIM YYACTHUKAMHU B3aUMO/ICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K xoniry 10 kaacca 00ydaromuiicss HAyYUTCS:

CBOOOZHO OMEpPUPOBATH OCHOBHBIMH MOHATHUSMHU CTEPEOMETPUU NPU PEIICHUU 3a1ad U
MPOBEJICHUN MaTeMaTHYECKUX PACCyKICHUM;

MPUMEHSTh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS M3 HUX MPHU PEIICHUU T€OMETPHUYECKHIX
3ajauy;

KJIaCCU(UIIMPOBATh B3aMMHOE PACIHOJIOKEHHUE MPSIMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOZHO OMEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMU C yIJIaMH B MPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM U TNIOCKOCTBIO;

CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBI3aHHBIMH C MHOTOTpaHHUKAMU;

CBOOOJTHO paclio3HaBaTb OCHOBHBbIE BHUJbI MHOTOTPAHHUKOB (IIpHU3Ma, NHpaMHJa,
IpSMOYTOJIbHBIN Mapasuienenunen, kyo);

KJIacCU(UIIUPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS IS KJIaCCU(PUKAIUY;
CBOOOJTHO ONEpUpOBaTh MOHATHSAMH, CBS3aHHBIMH C CEUYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBINOJIHAThH MapajllesbHOE, LIEHTPaJIbHOE M OPTOrOHAIBHOE MPOEKTUpOBaHHE (UTYp Ha
IUIOCKOCTb, BBIIOJHATH N300paXkeHUs (PUryp Ha MIOCKOCTH;

CTPOUTH CEUYEHHsS] MHOTOTPAaHHHKOB Pa3IHMYHBIMH METOJAMU, BBITIOTHSATH (BBIHOCHBIE)
IUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y;
BBIUMCIATh  IUIOMIAJM  [OBEPXHOCTEH  MHOTOIPAaHHUKOB  (IIpU3Ma, MHpaMuia),
reOMETPUYECKUX TEJI C TPUMEHEHUEM (HOopMyIT;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUMMETPUS B IIPOCTPAHCTBE, LIEHTP, OCh U MIIOCKOCTh
CUMMETpPHUH, IIEHTP, OCh U MJIOCKOCTh CAMMETPHHU (UTYDHI;

CBOOOJHO ONEpUpPOBaTh MOHATHUSAMH, COOTBETCTBYIOLIMMH BEKTOpaM U KOOpJIMHATaM B
MIPOCTPAHCTBE;

BBITMOJHATH IEHCTBUS HaJl BEKTOPaMH;

pemaTh 3aJaud Ha JO0Ka3aTeJIbCTBO MAaTeMAaTUYECKUX OTHOLIEHUH M HaxOXXICHHE
TEOMETPUUECKUX BEIIMYMH, IPUMEHSSA U3BECTHBIE METO/IbI IPU PEIIEHUN MATEMAaTUYECKUX
3a]1a4 MMOBBIIIEHHOTO U BHICOKOT'O YPOBHS CII0)KHOCTH;

OPUMEHSTh NPOCTEHIINE MPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3aay;

U3BJIEKATh, MPEOOPa30BBIBATh U UHTEPIPETUPOBATH UHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX PUTYpax, MPEACTaBIECHHYIO Ha YepTekaxX U pUCYyHKaX;



MIPUMEHATH NOJIyYEHHbIE 3HAHWs HA MPAKTHKE: CPABHUBATh M aHAJIU3UPOBATH pEajbHbIE
CUTyalluu, IPUMEHATh U3yUYEHHbIE TOHATHUS B IPOLECCE TOMCKA PEUICHUSI MATEMATUYECKHU
c(hopMyJTUPOBAHHOMN MPOOIEMBI, MOJICTUPOBAThH PEAIbHBIC CUTYAIIUHU Ha SI3BIKE TCOMETPHH,
HCCIIEIOBATh TIOCTPOCHHBIE MOJENIHA C HCIOJIb30BAHUEM TIE€OMETPUYECKUX MOHATHM U
TEeopeM, anmapara ajareOpbl, pelaTh MpaKTHUYeCKHe 3aJa4l, CBSI3aHHbIE ¢ HAXOXKICHUEM
F€OMETPUUYECKHUX BEJINYUH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX JTalax Pa3BUTHUS T€OMETPUU KaK COCTABHON 4acTH
dbyH1aMeHTa pa3BUTHS TEXHOJIOTHIL.

K xonmy 11 kiacca oOyyaromuicss HAy4IuTCs:

CBOOOJHO OINEPUPOBATH TMOHSTHUSIMH, CBS3aHHBIMU C IMJIMHIAPUYECKOW, KOHUYCCKOU W
cheprueckoil MOBEPXHOCTAMU, OOBSICHITH CITIOCOOBI TTOTyYCHUS;

OTIEpUPOBATh TIOHATHUSMHU, CBSI3aHHBIMH C TEJIaMH BPAIICHUS: IMJIMHIPOM, KOHYCOM,
chepoil u mapowm;

pacro3HaBaTh Tela BpalleHus (IMIMHApP, KOHYC, cepa U map) U OOBSICHITH CIIOCOOBI
MIOJTyYCHUS TEJI BPAIICHUS;

KJIaCCHU(UIIMPOBATH B3aUMHOE PACMOIOXKeHUe cephl U MIOCKOCTH;

BBIYHCIISATH BEJIMYUHBI AJICMEHTOB MHOTOTPAHHUKOB M TEJ BPAIICHHSI, 00bEMBI U TIIONIAIN
MOBEPXHOCTEH MHOTOTPAHHHUKOB U TEJI BPAIICHHUs, TEOMETPUICCKUX TEJI C IPUMEHEHUEM
dopmyu;

CBOOOZHO OINEpPUPOBATH MOHATUSMHU, CBS3AHHBIMH C KOMOMHAIMSIMH TN BpAIICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIHCAHHBIM B Cepy U OMUCAHHBIM OKOJIO chepshl,
cdepa, BliMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIICHHUS;

BBIYHCIISATH COOTHOIICHHS MEXTy TUTOIIAIIMH TIOBEPXHOCTEH 1 00bEMaMU TIOJOOHBIX TEIT;
n300paxaTh U3ydaemble (PUTYPHI, BHITIOIHATH (BBIHOCHBIE) TIIOCKHE YEPTEKH U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEYCHHsI TEJ BpaIllCHHUS;
U3BJIEKATh, HHTEPIPETUPOBATH U MPEOOPA30BBIBATE HHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
TeOMEeTPUUECKUX PUTYpaxX, MPEACTABICHHYIO Ha YepTekaxX U PUCYHKaX;

CBOOOHO OIEPUPOBATH TIOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJHSATH ONEPalMK HaJl BEKTOPaMHU;

3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOpIUHAT;

peliaTh TeOMETPUUYECKUE 3a7a4l Ha BBIYUCIICHUE YTJIOB MEXY MPSMBIMU U TUIOCKOCTSIMH,
BBIUMCJICHHE PACCTOSHUN OT TOYKH JIO IUIOCKOCTH, B II€JIOM, HAa NMIPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/Ia TPH PEUICHHH;

CBOOOZHO OMEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C JIBIDKEHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUMN;

BBITIOJHATh HM300paKeHHsST MHOTOTPAHHWKOB M TN BpalICHHWs TMPU MapalieTbHOM
MepPeHoCce, LEeHTPAIbHON CHMMETPHUH, 3€PKAIBbHON CHUMMETPUU, MPU MOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus OI00MS;

CTPOUTH CEYCHHUS MHOTOTPAHHUKOB M TEJl BPAIICHHS: CCUCHUs MUINH/Ipa (TTapaJuIeIbHO U
NEPIEeHIUKYISPHO OCH), CEUeHHs KOHyca (mapasuielbHble OCHOBAHHUIO U MPOXOASIINE
yepes BepIIMHY), CEUCHHUSI 11apa;

UCIIONIb30BAaTh METOJABl IOCTPOCHHUS CEUYCHHIl: METOJ[ CIEAOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIeH MI0CKOCTH;

JIOKA3bIBaTh T€OMETPUIECKHIE YTBEPKICHHUS;



OPUMEHSTh TeOMETpHUYecKrue (aKThl Ui PEHICHUST CTEPEOMETPHYECKUX — 3ajad,
NPEIIOIArafoIluX HECKOJIbKO IIArOB PEHICHHUS, €CIIM YCJIOBUS NPUMEHEHUS 3a/laHbl B
SIBHOW W HESIBHOU (hopMme;

pemath 3aJayd Ha JOKa3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHUH H HaXOXKICHHE
TCOMECTPHUYCCKUX BCINYHH,

INPUMEHATEL NPOrpaMMHEIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAIWOHHEBIE CUCTEMBI IIPU
pEIICHUN CTEPEOMETPUICCKIX 33]1aY;

MMPUMCHATH MOJYUCHHBIC 3HAHUS Ha IPAKTHUKE: CPABHUBATH, aHAJIM3UPOBATL U OLICHUBATDH
pealbHble CUTyaluH, IPUMEHITh U3y4YCHHBIC IIOHSATHUSA, TEOPEMBI, CBOMCTBA B IIPOLIECCE
MOWCKA PEUICHUsS MaTeMaTHYeCKH CQOPMYJIUPOBAaHHOW MPOOJIEMBI, MOJEIUPOBAThH
peajbHBIE CHTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOCHHBIE MOJEIU C
UCTIOJIb30BAHUEM TEOMETPHUECKUX TOHSATHA M TEOpeM, ammapara anreOpbl, pemiaTh
MPAKTUYCCKUC 3a/la4, CBA3AHHLIC C HAXOXKACHUCM I'COMECTPUICCKUX BCIIUYNH,

UMETh MPEICTABICHHSI 00 OCHOBHBIX 3Talax Pa3BUTHS F€OMETPUU KaK COCTABHOW YacTH
(dyH1aMeHTa pa3BUTHSI TEXHOJIOTHIL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N KosmuecTBo yacoB DJIEeKTPOHHbIE
°
/i HaumMeHoBaHue pa3aesioB 1 TEM IPOorpamMmal B Ko]—[Tpo,]n,]-[],[e HpaRanecxue (III/I(I)pOBLIe)
cero paboThI padoThI oOpa3oBaTe/bHbIE
pecypchl
1 BBenenue B crepeoMeTpuio 23 https://resh.edu.ru
2 B3anmHOe pacnionioxeHue npsMbIX B IPOCTPAHCTBE 6 https://resh.edu.ru
3 [TapannenbHOCTh NPSIMBIX U TNIOCKOCTEN B 8 https://resh.edu.ru
IIPOCTPAHCTBE
4 [lepneHuKyIIpPHOCTD MPSMBIX U INIOCKOCTEHN B o5 https://resh.edu.ru
MIPOCTPAHCTBE
5 VYTIIBl U paccTOSHUS 16 https://urok.apkpro.ru/
6 MHororpanHuKu 7 https://math.ru
7 BexTops! B mpocTpaHcTBE 12 https://resh.edu.ru
8 [ToBTOpEeHme, 06001IeHNE U cUCTeMaTH3allus 5 https://resh.edu.ru
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://math.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

Kouun4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/n Kontpoabnbie IIpakrtuueckue (ungposbie)
NPOrpaMMsbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsbl
1 AHanuTH4eckas reoMeTpHs 15 https://resh.edu.ru
5 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIHS 15 https://resh.edu.ru
3HAHUU
3 O0BEéM MHOTOTPAaHHHUKA 17 https://urok.apkpro.ru/
4 Tena BpameHus 24 https://math.ru
5 [Inouaay noBepxXHOCTU U 0OBEMBI KPYIJIBIX 9 https://resh.edu.ru
TeN
6 JBHOKEHHST 5 https://resh.edu.ru
7 [ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS 17 https://resh.edu.ru
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0



https://resh.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://math.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KosmuecTBo yacoB DJIEeKTPOHHbIE
11/-11 Tema ypoxka Beero Konrpoasubie IIpakTuueckne UHPPOBBIE
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
OcHoBHbIE NpaBUiIa U300paKEHUS HA PUCYHKE https://resh.edu.ru
1 IJIOCKOCTH, MapaJljIeNIbHbIX IPSIMBIX (OTPE3KOB), 1
CEpeUHBI OTpE3Ka
[TonsTHa cTrepeoMeTpun: ToUKa, psiMasi, MIIOCKOCTb, https://urok.apkpro.ru/
9 npoctpancTBo. OCHOBHBIE IIPaBUIIa U300paKEHHS Ha 1
PHUCYHKE IJIOCKOCTH, apajIeIbHbIX MPSMBIX
(OTpE3KOB), cepeaAHBI OTPE3Ka
[TonsTus: nepecexaromuecs MIOCKOCTH, https://math.ru
3 nepeceKaroIyecs npsmas ¥ miocKoCTh; 1
MOJIyIPOCTPAHCTBO
ITonsTHSA: IEepeceKarouecs MIOCKOCTH, https://resh.edu.ru
4 NIEPECEKAIOIINECS IIPsIMasi U IJIOCKOCTB; 1
MOJIyIPOCTPAHCTBO
MHororpaHHuKH, H300paKeHHEe MPOCTEHIINX https://resh.edu.ru
5 IPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIIUX 1
00BEKTOB
MHororpaHHuKH, H300paskeHne MPOCTEUIINX https://resh.edu.ru
6 IIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX 1
00BEKTOB
7 AKCHOMBI CTEPEOMETPUH U TIEPBHIE CIECJICTBHS U3 HUX 1 https://urok.apkpro.ru/
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10

11

12

13

14

AXCcHoMEI CTCPCOMCTPHUU U IICPBBIC CICACTBUA U3 HUX

AKCHOMBEI CTEPCOMETPHH U IICPBBIC CICACTBHUA U3 HUX.

Crnioco0bl 3a1aHHS TPSAMBIX U IIIOCKOCTEH B
npoctpancTBe. O003HaAYCHHS MPSIMBIX U IIIOCKOCTEH

N3o0paxeHune cedeHuit mupamuibl, Ky0a U MpU3Msl,
KOTOpBIE MTPOXOJIAT uepe3 ux péopa. M3obdpaxkenue
nepecedeH sl MOTYYSHHbBIX MJI0OCKOCTEH.
PackparBanue nocTpoeHHBIX CEYEHUI pa3HBIMU
[IBETaMHU

N3o00paxeHne cedeHuit mupamuibl, Ky0a v MpU3MBlI,
KOTOpBIE MTPOXOJIAT uepe3 ux péopa. M3ob0pakenue
nepeceYeH sl MOTYYSHHBIX MJI0OCKOCTEH.
PackparmBanme nocTpoeHHBIX CEYECHUI pa3HBIMU
[IBETaMHU

N300paxxeHue ceueHnid MMpaMuIbl, Ky0oa i MpU3MBl,
KOTOpBIE MPOXOAT Yepe3 ux pédpa. M3o0paxenue
nepecevyeHus MOMyYeHHBIX TIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUHN PA3HBIMU
OBE€TaMH

N300paxeHne ceyeHni MupaMuIbl, Ky0a U IPU3MBI,
KOTOpBIE MPOXOAT Yepe3 ux pédpa. M3o0paxenue
nepecevyeHus MOMyYSHHBIX TIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUHN PA3HBIMU
OBE€TaMH

Mertoa ciaenoB ajs MOCTPOCHUA ceueHUI

https:

math.ru

https://resh.edu.ru

https://urok.apkpro.ru/

https:

math.ru

https://resh.edu.ru

https://resh.edu.ru

https://urok.apkpro.ru/

15

Merton crenoB i ocTpoeHust ceuenuid. CBoiCcTBa
MIEPECEUECHNM MPAMBIX U INIOCKOCTEN

https:

math.ru



https://math.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://math.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://math.ru/

16

Mertopn cienoB aiis nocTpoeHus ceueHuid. CBoiicTBa
MepEeCeUCHM I PSMBIX U TIJIOCKOCTEH

https://resh.edu.ru

17

18

19

[TocTpoenue ceuenuii B nupamuzie, Kyoe no Tpém
Toukam Ha péopax. Co3gaHme BHIHOCHBIX YePTEXKEH U
3aMnMch AroB NOCTPOEHUS

[Toctpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péOpax. Co3gaHKe BHIHOCHBIX YepTexXel 1
3aIUCh IIaroB MOCTPOCHUS

[TocTpoeHue ceueHuii B mupaMue, Kyoe mo Tpém

ToukaMm Ha péopax. Co3gaHKe BHIHOCHBIX YepTEeXKel 1
3aMuch MaroB NOCTPOCHUS

https://resh.edu.ru

https://resh.edu.ru

https://urok.apkpro.ru/

20

[TocTpoenue ceuenuii B nupamuie, Kyoe no tpém
ToukaM Ha péopax. Co3aHue BBIHOCHBIX YepTexel u
3aIUCh IIAr0B MOCTPOEHUS

https://math.ru

21

[ToBTOpenue nnanumerpun: Teopema o
IPONOPLUMOHANIBHBIX oTpe3kax. [logobue
TPEYTOJIBHUKOB

https://resh.edu.ru

22

23

IToBrOpenue mnanumerpuu: Teopema Menenas.
PacyeTsl B ce4eHHsIX Ha BBIHOCHBIX YEpPTEkKaX.
Hcropust pa3BUTHS IJTAHUMETPUU U CTEPEOMETPUHU

KonrtponbHas padora "AKCHOMBI CTEPEOMETPUH.
Cevenns"

https://resh.edu.ru

24

B3aumHoe pacnonoxeHue NpsiMbIX B IPOCTPAHCTBE.
CkpemuBatoiuecs npsmsele. [Ipuznaku
CKpelrBaroImuxcsa npsaMoix. [lapannensHbie npsmbie B
IIPOCTPAHCTBE

https://resh.edu.ru

25

Teopema 0 CylIeCTBOBAHUY U €IMHCTBEHHOCTH
MPSAMON MapaJIeTbHONW JAHHOW MPAMOU, IPOXOASIIEH

https://urok.apkpro.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://math.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/

yepes TOUKY NMPOCTPAHCTBA U HE JIekKALEH Ha TaHHOU
npsMoil. JleMma o nmepecedeHny napauiebHbIX
MPSIMBIX [JIOCKOCTBIO

26

[TapamienbHOCTB Tpex NpsAMBIX. Teopema o TpEx
napaJuleIbHBIX IPsAMBIX. TeopeMa o
CKPELIUBAIOIINXCA NPSMBIX

https://math.ru

27

28

[TapannensHoe poekTrpoBaHue. OCHOBHBIE CBOMCTBA

HapajuIeIbHOro NMpoeKTHpoBaHus. M3o00pakenue
pasHbBIX GUTYp B apauIeTbHON TPOSKIIUN

HeHTpaJ’IBHaH IIPpOCKI M. Yronc COHaITpaBJICHHBIMHA
CTOpOHaMU. Yroa MCKAY NPSAMBIMHA

https://resh.edu.ru

https://resh.edu.ru

29

3aauM Ha J0Ka3aTeJIbCTBO U UCCIIEI0BAaHUE,
CBSI3aHHBIE C PACTIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

https://resh.edu.ru

30

[ToHsTHA: MapaJIETbHOCTh NPSIMOM U TIJIOCKOCTH B
npocTtpaHcTie. [Ipu3Hak nmapamienbHOCTH NPAMON U
miockocT. CBOMCTBA MapaJIEIbHOCTH MPSIMOU U
MIIOCKOCTH

https://urok.apkpro.ru/

31

32

33

I'eomeTpuueckue 3a1aun Ha BEIYUCIIEHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C MMAPAUIEIBHOCTHIO
MPSAMBIX U TJIOCKOCTEN B TPOCTPAHCTBE

ITocTpoeHue ceyenus, IPOXOIALLEro Yepes3 JaHHY 0
IPSAMYIO Ha YEpTEKe U NapajlIeIbHOIO APYyTron
npsMoil. Pacu€r oTHOIIEHMIT

HapaJ'IJ'ICJIBHaH mpocKuusd, IPUMCHCHUC I

MMOCTPOCHUA CeUYCHUI Ky6a " nmapaJurejcruIiicaa.
CBoiicTBa napajieJIcnIcaa U nNpru3mMbl

https://math.ru

https://resh.edu.ru

https://resh.edu.ru



https://math.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://math.ru/
https://resh.edu.ru/
https://resh.edu.ru/

34

[MapannensHble mockocty. [pusHaku
HapajjIeIbHOCTH JIByX IUIOCKOCTEH

https://resh.edu.ru

35

Teopema 0 napajuIeIbHOCTH U €JUHCTBEHHOCTH
MJIOCKOCTH, MPOXOISIICH uepe3 TOUKY, HE
MPUHAJISKALTYIO JAaHHOU IJIOCKOCTH U CJIEJICTBUS U3
Hee

https://urok.apkpro.ru/

36

37

38

CBolicTBa napauiesIbHBIX IIIOCKOCTEH: O
napajuieIbHOCTH MPSIMBIX TIEPECEUCHUS MTPU
MEPECCUCHHH JIBYX MapaJlIeIbHBIX TUIOCKOCTEH
TpeThen

CaolicTBa napasuieabHbIX MIIOCKOCTEN: 00 OTpe3kax
MapauIeIbHBIX IPSIMbIX, 3aAKIIOUEHHBIX MEXITY
napauieIbHBIMU TUIOCKOCTSAMH; O TIEPECCUCHUH
MPSIMO# C IBYMsI MapajuIeIbHBIMU TIJIOCKOCTSIMU

[ToBTOpenue: TeopeMa Iludaropa Ha miI0CKOCTH

https://math.ru

https://resh.edu.ru

https://resh.edu.ru

39

40

[ToBTOpEHUE: TPUTOHOMETPHSI IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA

CgoiicTBa Ky0a M PSMOYTOJIBHOT0 NapayljieNenuneaa

https://resh.edu.ru

https://urok.apkpro.ru/

41

Borunicnenue 1iamH OTpe3KoB B KyOe U
IIPSIMOYTOJIBHOM IapajuieIenuIee

https://math.ru

42

43

HepHCHI[I/IKYHSIpHOCTB HpHMOﬁ " IJIOCKOCTH. HpI/I3HaK
NEPNCHAUKYJIAPHOCTHU prIMOfI " IJIOCKOCTH
HCpHCHI{I/IKy.HSIpHOCTB HpﬂMOfI " IJIOCKOCTH. HpI/I3HaK
NEPHNCHAUKYIIIPHOCTHU HpHMOI\/'I " IJIOCKOCTH

https://resh.edu.ru

https://resh.edu.ru

44

TeopeMa 0 CyIeCTBOBAHUM U €IMHCTBEHHOCTH
IPSIMOM, MPOXOIAIIEH Yepe3 TOUKY IPOCTPAHCTBA U
NEPIEHANKYISIPHON K ITTIOCKOCTH

https://resh.edu.ru



https://resh.edu.ru/
https://urok.apkpro.ru/
https://math.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://math.ru/
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[IimockocTH U NepHEeHIUKYIIAPHBIE UM IIPSIMBIC B

https://urok.apkpro.ru/

45
MHOT'OTpaHHHUKaX

46 [IimockocTu U NepHeHAUKYJIAPHBIE UM IIPSIMBIC B https://math.ru
MHOT'OI'PAaHHHUKAX

47 Ilepnienaukymsip u HakioHHas. [locTpoenue https://resh.edu.ru
NEPIEHIUKYJIAPA U3 TOYKU Ha IPAMYIO

48 [Iepnenukyssap u HaknoHHas. [loctpoenue https://resh.edu.ru
NEPIEHIUKYJIAPA U3 TOYKU Ha IPAMYIO

49 Teopema o Tpéx nepneHAUKyIsApax (mpsmas u https://resh.edu.ru
oOpatHast)

50 Teopema o TpExX nepneHAUKyIsApax (mpsmas u https://urok.apkpro.ru/
obOparHas)

ol VYron Mexay CKpelrMBaroIuMUCS MPSIMBIMU https://resh.edu.ru

52 ITonck neprneHIuKyISIPHBIX MPAMBIX € IOMOLIBIO https://urok.apkpro.ru/
NEPIEHAUKYIISAPHBIX INIOCKOCTEN

53 OpTOroHanbHOE MPOEKTHPOBAHHE https://math.ru

54 [TocTpoenue ceuenuii kyda, mpu3Mbl, IPaBUIBHOM https://resh.edu.ru
MAPaMUJBI C TOMOILBI OPTOTOHAJIBLHON MPOEKIIUU

55 [TocTpoenue ceuenuii kyda, mpu3Mbl, IPaBUIbHOM https://resh.edu.ru
MAPaMUJBI C TIOMOILBI OPTOTOHAJIBHON IPOEKIIUU
CummeTpusi B TPOCTPAHCTBE OTHOCUTEILHO https://resh.edu.ru

56 tockocTH. [1mockocTn cuMMeTpuii B
MHOTOIPAHHHUKAX

57 [Ipu3Hak nepneHauKyISPHOCTH IPSIMOU U INIOCKOCTH https://urok.apkpro.ru/

KaK CJICACTBUC CUMMETPUU
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[IpaBuiibHBIE MHOTOIpaHHUKHU. Pacy€T paccTosiHUl OT

https://math.ru

>8 TOYKH JI0 INIOCKOCTU

59 [IpaBuiibHBIE MHOTOIpaHHUKU. PacyéT paccTosiHul OT https://resh.edu.ru
TOYKH 0 ITIOCKOCTH

60 CnocoObI ONyCTHTh MEPIICHIUKYJIISPBI: CAMMETPHSI, https://resh.edu.ru
CABUI TOUYKH I10 ITAPAJLIEIBHON IPAMON

61 CuBur no HenapaieabHOU IPSIMON, U3MEHEHUE https://resh.edu.ru
paccTosaHuin

62 KonTtponpHast padora "B3anmnoe pacrosioxeHue
MPSIMBIX U TIJIOCKOCTEH B MpocTpaHCcTBe"
[ToBTOpEHME: Yroa MEeKAy NPSIMBIMU Ha INIOCKOCTH, https://resh.edu.ru

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB

64 IToBTOpEHME: YrOJI MEKTy CKPEILIMBAOIIUMUCS https://urok.apkpro.ru/
IPSIMBIMU B IPOCTPAHCTBE

65 ['eomeTprueckrie METObI BBIUNCICHUS YTI1a MEXKIY https://math.ru
HOPsIMBIMU B MHOTOTpaHHHMKAX

66 JIByrpanssiii yroa. CBOMCTBO JIMHEWHBIX YTIJIOB https://resh.edu.ru
JBYTPaHHOTO yTia

67 [Tepnienaukynsipabie maockocTH. CBONCTBA B3aUMHO https://resh.edu.ru
NEPIEHAUKYIISAPHBIX INIOCKOCTEN
[Ipu3Hak nepnesauKyISIPHOCTH IJIOCKOCTEN; Teopema https://resh.edu.ru

68 0 MPSMOM TTepeceueHus JIBYX IUIOCKOCTEH
NEPNEHAUKYISIPHBIX TPEThEU IITIOCKOCTH

69 [IpsimoyrombpHBII Napajuienenunen; Kyo; u3MepeHus, https://resh.edu.ru
CBOMCTBA MIPSMOYTOJIBHOTO MapaJuIeIICIIUIe1a

70 TeopeMa 0 nMaroHanu NpsAMOyIroJIbHOTO https://urok.apkpro.ru/

napajjejenuicaa u CJICACTBUC U3 Hee



https://math.ru/
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CrepeomeTpuyuecKue 1 NpUKIaJIHbIC 33/1a4H,

https://math.ru

71 CBSI3aHHBIE CO B3AHMMHBIM PACIIOJIOKEHUEM IIPSAMBIX U
IUIOCKOCTH
IToBTOpEHME: CKPEIMBAIOUINECS MIPSIMBIE, https://resh.edu.ru
72 IapaJuleIbHbIEC INIOCKOCTH B CTAHJAPTHBIX
MHOTOTpaHHHUKaX
[Tapa nmapanieabHbIX TIOCKOCTEN HA https://resh.edu.ru
73 CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSIHUE MEXIY
CKPEIIMBAIOIIUMHUCS MIPSIMBIMU B IPOCTBIX CUTYALUSIX
74 Paccrostnie OT TOUKM 10 INIOCKOCTH, PACCTOSTHUE OT https://resh.edu.ru
IPSIMOM 10 IUIOCKOCTH
75 Brruncnenue paccTosHAN MEKY CKPEIUBAIOIUMUCS https://urok.apkpro.ru/
IPSIMBIMU C IIOMOILBIO NIEPIIEHANKYIISIPHOHN INIOCKOCTU
TpéxrpaHHblii yroJ, HEPaBEHCTBA AJIsl TPEXTPAHHBIX https://math.ru
76 yrioB. Teopema [lugaropa, Teopembl KOCHHYCOB U
CHUHYCOB JUJIsl TPEXTPAHHOTIO yIJIa
77 DneMeHThI ChepUIECcKOil TeOMETPUH: T€0Ie3HUECKHe https://resh.edu.ru
JMHUM Ha 3eMiie
78 KontponbHas padota "Yribsl u pacctossaus"
79 Cucremaruzanus 3HaHuN "MHOTOrpaHHMK U €T0 https://resh.edu.ru
AJIEMEHTHI"
80 IMupamupa. Buael nupamun. IlpaBunbsHas nupamuna https://resh.edu.ru
81 [Ipusma. Ilpamas u HakaoHHas npusMsl. [IpaBuibHas https://resh.edu.ru
npusma
82 [Ipssmoit napaienenunes, NpsMoyTroabHbIN https://resh.edu.ru

napajijiCJICIrIICa, KY6



https://math.ru/
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https://resh.edu.ru

83 Beinykisle MHOrorpanauku. Teopema Diiepa

84 Brinykibsie MHOTOrpaHHUKU. Teopema Ditnepa. https://resh.edu.ru
[IpaBuIIbHBIC U MTOIYIIPABUIILHBIC MHOTOIPAHHUKH

85 KonTtponpHas padora "MHuororpanHUKT"

86 [ToHsiTHE BEeKTOpa Ha MJIOCKOCTH U B IPOCTPAHCTBE https://resh.edu.ru

87 CyMMa BEeKTOpOB https://urok.apkpro.ru/

88 Pa3HocTh BEKTOpPOB https://math.ru

89 [MpaBuio mapasuesnenurnena https://resh.edu.ru

90 VMHOKEHHE BEKTOpa Ha YUCIIO https://resh.edu.ru

01 Pa3znoxenne BGKTf)pa 1o 6asucy TpéX BEKTOPOB, HE https://resh.edu.ru
JIEXKAIIUX B OJHON TIOCKOCTH

92 CrassipHOE IPOU3BEACHUE https://urok.apkpro.ru/

93 BelunciieHne yriia Mexay BEKTOPaMH B IPOCTPAHCTBE https://math.ru

94 I[Mpocreiimive 3a1a4u ¢ BEKTOPaMU https://resh.edu.ru

95 IMpocTeiimnue 3a1a4u ¢ BEKTOPaMH https://resh.edu.ru

96 Ipocreiimue 3axaun ¢ BEKTOPaMu https://resh.edu.ru

97 Ipocreiimue 3a1a4un ¢ BEKTOPaMU https://resh.edu.ru

98 O6o6mIeHne U CHCTEeMATH3aIUs 3HAHUH https://resh.edu.ru

99 O0600I1IEHNE U CHCTEMAaTU3alus 3HAHNI https://resh.edu.ru
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100 Hrorosast KoHTpoOJIbHAS paboTa 1 1
101 HroroBast koHTpoIbHAs paboTa
102 O06o001IeHrne U cucTeMaTu3alus 3HaHUK
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
11 KJIACC
KosmmuecTBo yacoB DJIEeKTPOHHbIE
Nenn/m  Tema ypoka Beero Kourpoasubie  Ilpakruueckne  UHPPOBbIE
padoThl padoThI o0pa3oBaTe/bHbIC
pecypcsl
1 [ToBTOopenue Tembl "KooparHaTel BEKTOpa HA 1 https://resh.edu.ru
IJTIOCKOCTH M B IIpOCTpaHCTBE"
5 [ToBTOpenue Tems! "CkansgpHoe pou3BeICHNE 1 https://resh.edu.ru
BEKTOPOB"
3 IToBTOpEHME TEMBI "BhruncieHue yriia Mexry 1 https://urok.apkpro.ru/
BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEHME TEMBI 'Y paBHEHHE TPSIMOH, 1 https://math.ru
IIPOXOALIEH uepe3 1Be TOUKH"
5 YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, YPAaBHEHHE 1 https://resh.edu.ru
IJIOCKOCTH B OTPE3Kax
5 YpaBHEHHUE IIIIOCKOCTH, HOPMaJlb, YPaBHEHUE 1 https://resh.edu.ru
IJIOCKOCTH B OTpE3Kax
7 BekropHoe npousBeneHue 1 hitps://resh.edu.ru
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JInHelHbIE HEPABEHCTBA, JIMHEMHOE

https://urok.apkpro.ru/

8 IIPOrpaMMHUPOBAHKE

9 JInHEeNHbIE HEPABEHCTBA, JIMHEMHOE https://math.ru
IIPOrpaMMUpPOBaHHE

10 AHaIMTUYECKHE METObI pacu€Ta yriia Mex1y https://resh.edu.ru
IIPSIMBIMU B MHOTOTPaHHHUKaX

11 AHanUTHUYECKHE METO/IbI pacuéra yriia Mexay https://resh.edu.ru
IUIOCKOCTSIMU B MHOT'OTPaHHUKAX

12 @opMya pacCTOSIHUSA OT TOYKH 10 TUIOCKOCTH B https://resh.edu.ru
KOOpJMHaTax

13 Haxoxnenue paccTosiHUM OT TOUKHU JI0 TIJIOCKOCTH B https://resh.edu.ru
KyOe

14 Haxoxnenue paccTosiHUM OT TOUKHU 10 TIOCKOCTH B https://resh.edu.ru
IIPaBUJILHOM IIUPAMUJIE

15 KontponbHas padota "AHamuTudyeckas reomeTpus”

16 CeueHust MHOTOIPaHHUKOB: CTaH/IapTHBIE https://resh.edu.ru
MHOTOTpPaHHUK!U

17 CedeHust MHOTOTPaHHUKOB: METOJI CIIE/IOB hitps://urok.apkpro.ru/

18 CeueHnst MHOTOIPaHHUKOB: CTaHJIApPTHBIE INIOCKOCTH, https://math.ru
IepeceyeHms NPSMBIX U INIOCKOCTEN

19 [TapamrenpHble NpsMBbIE U IIJIOCKOCTH: NapaJuIesIbHbIE https://resh.edu.ru
ceueHus

20 [TapatenpHbIe IPSAMBIE U IIIIOCKOCTH: PACUET https://resh.edu.ru
OTHOLIEHUN

21 [TapamienpHble NpsSIMBIE U IIIIOCKOCTH: YTJIbI MEXKIY https://resh.edu.ru

CKpCHIMBAOIHUMUCSA ITPAMBIMU
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[lepnenuKyaspHbIE NPSAMBIE U INIOCKOCTH:

https://urok.apkpro.ru/

22 CTaHJapTHBIE Naphl NEPIECHANKYIISAPHBIX IIIOCKOCTEN
U IPSIMBIX, CHMMETPUHA MHOTOTPaHHUKOB
23 [lepnenquKynspHbIe NIPSAMBIE U INIOCKOCTU: TEOpPEMA https://math.ru
0 TpeX NEPIEHIUKYJIApax
o [TepnieHaAuKYIApHBIC IPSMBIEC U TNIOCKOCTH: https://resh.edu.ru
BBIYHCJICHUS IJIMH B MHOIOIPaHHUKAX
o5 [ToBTOpEHME: IO MHOTOYTOJILHUKOB, (hOPMYJIbI https://resh.edu.ru
JUIS TUTOILAIeH, cCoOOpaxeHus o100
26 [ToBTOpEHUeE: MIIOIA I MHOTOYTOJIBHUKOB, (POPMYIIBI https://resh.edu.ru
VTS TUIOMIA/IeH, COOOpaKSHHUSI TTO00MS
97 IToBTOpEHue: MIoOLIa 1 MHOTOYTOJIbHUKOB, (POPMYJIBI https://resh.edu.ru
UL TUTOILAIeH, cCoOOpaxeHus o100
[Imomaau ceyeHnii MHOTOrpaHHUKOB: TUIOIIATU https://resh.edu.ru
28 MIOBEPXHOCTEH, pa3pe3aHus Ha 4acTH, COOOpaKEHUS
Mog00us
[Imomaau ceyeHnii MHOTOrpaHHUKOB: TUIOIIATU https://resh.edu.ru
29 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKeHUs
nmoxoous
30 KonTponbnas padota "[loBTOpeHne: MHOTOTpaHHUKH,
CEUEHHUsI MHOTOTPaHHUKOB"
31 O06BeéM Tena. O0BEM MPSIMOYTOIBLHOTO https://math.ru
napajuleJIenunea
39 3anaun 06 yABOeHUHU Ky0Oa, 0 KBajapaType Ky0a; o https://resh.edu.ru
TPUCEKIUH yIJia
33 CrepeoMeTpuuecKre 3aa4u, CBI3aHHbBIE C 00bEMOM https://resh.edu.ru

IPSIMOYTOJIBHOTO Mapajulesenumneia
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https://resh.edu.ru/

HpI/IKJIaI[HBIe 3aga4u, CBA3aHHBIC C BBIYMCIICHHUCM

https://resh.edu.ru

34 .
00BEMa MPSAMOYTOJIBLHOTO Mapalljiesienuneaa

35 OGBEM MPAMOiA TIPU3MBI https://urok.apkpro.ru/

36 CrepeoMeTpuuecKue 3ajjauu, CBI3aHHBIE C https://math.ru
BBIYHCIICHHEM 00bEMOB IIPSIMON TTPU3MBI

37 [Tpuknaanblie 3aa4u, CBI3aHHbBIE C 00BEMOM MPSIMOI https://resh.edu.ru
MIPU3MBI
Boruncnenue 060bEMOB TeN ¢ TOMOIIBIO https://math.ru

38 onpeaenéHHoro unrerpaina. O6bEM HaKIIOHHON
MIPU3MBI

39 Brrunciaenne 00bEMOB TEN ¢ IIOMOILBIO https://resh.edu.ru
onpeaenéHHoro uurerpana. O0bEM MUpaMuIbI

40 dopmyna 00béma upamuibl. OTHOIIEHUE 00HEMOB https://resh.edu.ru
MUPaMUJL ¢ OOIIUM YTIIOM

41 dopmyna 00béMa mupamuibl. OTHOIIEHHE 00HEMOB https://resh.edu.ru
MUpaMHJI C OOIIKUM yTIIOM

42 CrepeoMeTpuuecKkue 3aauu, CBI3aHHbIE ¢ 00bEMaMuU https://urok.apkpro.ru/
HaKJIOHHOHM MPU3MBbI

43 CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbIE C 00BEMaMU https://math.ru
MTUPAMU/IBI

m [Tpuknaaneie 3agaun no reme "O6bEMBI TEN", https://resh.edu.ru
CBsI3aHHBIE ¢ 00BEMOM HAKJIOHHOM MPU3MBI

45 [Mpuknanueie 3anaun mo Teme "OO0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM MUPAMUIBI

16 [Ipumenenne 00bEMOB. Bruniciienue paccTosHUS 10
MJI0CKOCTH

47 KonTponbnas pabota "O0béM MHOTOTpaHHUKA"
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[unuHapudeckasi MOBEPXHOCTh, 00pa3yIoIIHe

https://math.ru

18 LUIVHIPUYECKON TTIOBEPXHOCTH

49 HMunuuap. [psamoit kpyrosou nununap. Ilnomans https://resh.edu.ru
MIOBEPXHOCTHU LIMWJIMHPA

50 Konnueckas moBepXHOCTh, 00pa3yIome KOHUIECKOU https://resh.edu.ru
nosepxHoctu. Konyc

51 CeueHue KoHyca IJI0OCKOCTBIO, TapaJUIEIbHON https://resh.edu.ru
IJIOCKOCTH OCHOBAaHUS

52 VY ceuénnblil konyc. M300pakeHue KOHYCOB U https://urok.apkpro.ru/
yCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOJIHOM https://math.ru
IIOBEPXHOCTU KOHYCa

54 [Inomanp 60KOBOIM MOBEPXHOCTH U MOJIHOM https://resh.edu.ru
MIOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aa4u Ha I0Ka3aTeIbCTBO U https://math.ru

55 BBIUHCJICHHE, TIOCTPOCHUEM CEUEHUN LIMIMHIIPA,
KOHyCa
CrepeoMeTpHuecKre 3aJa4uy Ha 10KA3aTEIbCTBO U https://resh.edu.ru

56 BBIYHCIIEHHUE, TIOCTPOCHUEM CEYEHUH LIMIMHIIPA,
KOHyCa

57 IIpuknanHble 3a1a4uu, CBSI3aHHBIE C LIWJIMHIPOM https://resh.edu.ru

58 IIpuknanHble 3a1a4um, CBSI3aHHBIE C LIWJIMHIAPOM https://resh.edu.ru

59 Cdepa 1 map https://urok.apkpro.ru/
Ilepeceuenue cepsl 1 mapa ¢ mwiockocThio. Kacanue https://math.ru

60 mapa u cdepsl IOCKocThi0. Bua n n3o0paxenue

apa
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[Tepeceuenue cepsrr u mapa c miockocteo. Kacanue

https://resh.edu.ru

61 mapa u cepbl INIOCKOCThIO. Bu 1 n300pakeHne
mapa
62 Vpasuenue chepsl. [Tnomans cheps! u eé yacteit https://math.ru
63 CummeTtpust cdepsl U 1mapa https://resh.edu.ru
CrepeoMeTpHuuecKre 3aJauy Ha 10Ka3aTeIbCTBO U https://resh.edu.ru
64 BBIYHCIICHHE, CBS3aHHBIE CO CHEpOi U mapom,
MMOCTPOCHUEM UX CEUCHHH MIOCKOCTHIO
CrepeoMeTpuuecKre 3aJa4i Ha J10Ka3aTeNbCTBO U https://resh.edu.ru
65 BBIYHCIICHHE, CBSI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHUEM UX CEUCHHH MIOCKOCTHIO
66 [Ipuknannele 3a1a4m, cCBsI3aHHBIE CO c(epoid U IapoM https://urok.apkpro.ru/
67 [ToBTOpEHME: OKPYKHOCTH Ha INIOCKOCTH, https://math.ru
BBIYMCIICHHS B OKPY>KHOCTH, CTaHapTHBIE TI0I00MSI
68 Paznuunble KOMOMHALIMY TeI BpallleHUs 1 https://resh.edu.ru
MHOT'OTPaHHUKOB
69 3amaun o Teme "Tena v MOBEPXHOCTH BpameHus"
70 3anaun o teme "Tena ¥ MOBEPXHOCTH BpallcHUs"
71 Kontponbnas padota "Tena u moBepxXHOCTH
BpaleHus"
7 O6vem mumuHapa. Teopema 06 00bEME PSIMOTO https://math.ru
IUAJTUHIPA
73 Brrunciaenue 006EMOB TEN ¢ ITOMOILBIO https://resh.edu.ru
ornpenenéHHoro uHrerpana. O0bsEM KoHyca
74 [Tmomaayn 6OKOBOM ¥ MOTHOM MOBEPXHOCTH KOHYCA https://resh.edu.ru
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75

CrepeoMeTpuuecKue 3ajauu, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCa

https://resh.edu.ru

76

77

78

79

[Tpuknaaneie 3agaun o Teme "OO0bEMBI U IIOMIAAN
noBepxHocrel Ten"

O06béM mrapa u mapoBoro cexkropa. Teopema 00
o0béme mapa. [Tnomane chepsl. CTepeomerpuueckre
3a/lauM, CBA3aHHbBIE C BBIYMCIEHHEM 00BEMOB 1I1apa,
LIapOBOT'0 CErMEHTA U IIAPOBOI0 CEKTOPa

[Tpuknagueie 3agaun o Teme "OO0BEMBI TEN",
CBsI3aHHBIC C 00BEMOM IIapa M MO0 CEpPHI.
CooTHoIIeHHS MeX/1y TUIOIIASIMU TIOBEPXHOCTEH U
00bEMaMU TOIO0HBIX TEJT

[TogoOHEbIe Tena B mpocTpaHcTBe. M3MeHeHne oobéma
npu nopooun. CrepeoMeTpruecKue 3a/1auH,
CBSI3aHHBIE C BHIYMCIICHHEM 00BbEMOB Tell U TUIOIIA e
MOBEPXHOCTEU

https://urok.apkpro.ru/

https://math.ru

https://resh.edu.ru

https://resh.edu.ru

80

Kontponbnas padota "[1nomanm moBepXxHOCTH U
00BEMBI KPYTJIBIX TN

81

82

83

JIBrkenus npoctpanctBa. Otodpakenus. JBrkeHus
1 paBeHCTBO uryp. OOmIre CBOMCTBA ABUKEHUN
Buae! nBukeHnii: napajuiesbHbIN EPEHOC,
LEHTpalbHasi CHMMETPHUS, 3€pKaJIbHAsI CHMMETPUSI,
MIOBOPOT BOKPYT MPSMOM

[IpeobpazoBanus nomoodwus. [Ipsmas u chepa Ditnepa

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

84

FCOMCTpI/I‘{CCKI/IC 3ala41 Ha ITPUMCHCHUC NBUKCHUA

https://resh.edu.ru

85

Kontponbras padota "BekTopsl B mpocTpancTse"
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86

O6o6matomee mopropenue 11 moHSITHII U METOJIOB
Kypca reometrpun 10—11 knaccoB, cucremaTusanus
3HaHuii: "[lapaienbHOCTh MPSIMBIX U MJIOCKOCTEN B
npoctpaHcrtae"

87

O6o6maromee mopropenue 11 moHSITHII U METOJIOB
kypca reomerpun 10—11 xnaccoB, cucremarusanus
3HaHuii: "BekTopsl B mpocTpaHcTBe"

https://resh.edu.ru

88

89

90

O6o6maromee mopropenue 11 moHSITHII U METOJIOB
Kypca reomerpun 10—11 knaccoB, cucremarusanus
3HaHui: "BekTopbl B mpocTpaHcTBe"

O6o6maromiee moBTopeHue 11 MOHITHI 1 METOIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzanus
3HaHuit: "O0beM MHOTOTrpaHHUKA"

O6o6maromiee moBTopeHue 11 MOHITHI 1 METOIOB

Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzanus
3HaHuil: "O0beM MHOTOrpaHHUKA"

https://resh.edu.ru

https://resh.edu.ru

https://urok.apkpro.ru/

91

Ob6o0maromiee moBTopenue 11 MOHITHIT 1 METOIOB
Kypca reomerpun 10—11 xnaccoB, cucremarnszanus
3HaHuil: "Ilnomaay noBepXHOCTH U 00BEMBI KPYTIIBIX

TCI

https://math.ru

92

O6o0maromiee moBTopenue 11 MOHITHIT 1 METOIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTu3amus
3HaHuil: "Ilnomaay noBepXHOCTH U 00BEMBI KPYTIIBIX

TCI

https://resh.edu.ru

93
94

WroroBas koHTpoJsibHAs paboTa

Hrorosas KOHTPOJIbHAA pa60Ta

95

[ToBTOpeHmE, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUH

https://resh.edu.ru
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96

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

https://resh.edu.ru

97

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://resh.edu.ru

98

99

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKHU U €€
POJIb B pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BuUTHS CTEPEOMETPUH KaK HAYKHU U €€
POJIb B Pa3BUTHH COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BuUTHS CTEPEOMETPUH KaK HAYKHU U €€
POJIb B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://urok.apkpro.ru/

https://math.ru

https://resh.edu.ru

101

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTHUN COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

https://resh.edu.ru

102

Hcropus pa3BUTHS CTEPEOMETPUN KaK HAYKH U €€
POJIb B pa3BUTHUN COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

https://resh.edu.ru
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YYEBHO-METOJINYECKOE OBECITEYEHUE OBPA30OBATEJIBHOTIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

» Marematuka. Anrebpa u Hayalia MaTeMaTndeckoro ananusa, 10 kmace/ Mepsnsak A.T.,
Homupogckuii [[.A., [Tonsko B.M.; mox penaknueii [Togonsckoro B.E., O6mectBo ¢
OrpaHMUYEHHON OTBETCTBEHHOCTHIO M3natensckuii nentp « BEHTAHA-T'PA®»; AkiimonepHoe
obmectBo «M3natenpcTBO «IIpocBemnieHuey

» MaTtematuka: anre6pa ¥ Hayajla MaTeMaTH4eCcKOro aHaiausa, reomerpus. ['eomerpus, 10-11
kiaccol/ [Toropenos A.B., Akinoneprnoe odmectBo «M3narenscTBo «IIpocBemnieHuey

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

MaremaTrKa : reoMeTpus. yriyOon€HHbIH ypoBeHsb : 10 kimacc : Mmetogumueckoe nmocodue / E. B.
byuko, A. I'. Mepsnsik, B. b. [Tonouckuit, M. C. Sxup. — M. : Benrana-I"pad, 2020.
MaremMaTHKa : reoMeTpHsl. yriryOn€HHbIN ypoBeHsb : 11 kimacc : meToamueckoe mocodue / E. B.

Byuko, A. I'. Mepsusk, B. b. ITononckuii, M. C. Skup. — M. : Benrana-I'pad, 2020.
IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH

HHTEPHET

VYuurensckuit noprai. Marematuka http://www.uchportal.ru/load/28

Ypoku a8 yuurtens MaTeMaTHKH, aareopsl, reomerpuu http://www.uroki.net/docmat.htm
Enunast koyutekius o0pazoBaTebHbIX pecypcoB. — http://school-collection.edu.ru/
denepanbHbIi eHTp HHOOPMAIMOHHO — 00pa3oBaTelbHBIX pecypcos. — http://fcior.edu.ru/

https://resh.edu.ru

https://math100.ru

[Ipunoxenne 1

[TepeueHb KOHTPOJIBHBIX PAOOT

10 xyacc
TEeMaTHKa Ne
ypoka
KonTponbHas paboTa "AKCHOMBI CTEPEOMETPHUH. 23 OtMmerouHas cucrema
Ceuenus"
KonTponbHas pabota "B3anmHoe pacronoxeHue npsiMbix 62 OtmerouHas cuctema
U TUIOCKOCTEW B IpocTpaHcTBe”
KonTponbHast pabota "Yrisl u paccTosiHUS" 78 OtmMmeTouHas cucrema
KonTponbhas pabota "MHororpanHuku" 85 OtMmeTouHas cuctema
HToroBasi KOHTpOJIbHAS paboTa 100 | OTmerouHas cucrtemMa
HToroBasi KOHTpOJIbHAs paboTa 101 OtmeroyHas cuctema



https://resh.edu.ru/
https://math100.ru/

11 xnacc

TEMAaTHKa Ne
ypoka

KonrtposnpHas padora "AHaIuTHUECKAs] TEOMETPUs 15 OtmeroyHast cucrema
KoHnTtposnbnas padora "[loBTOpeHHE: MHOTOTPAaHHUKH, 30 OtMeTouHas cucrema
CEUeHHsI MHOTOTPAaHHUKOB
KonrposnbHas padora "O6béM MHOTOrpaHHHUKA" 47 OtmeroyHast cuctema
KoHTtposibHas pabota "Tena u moBepXHOCTH BpamieHus" 71 OTtMeTouHas cucrema
Konrtponbnas padora "[1nomany moBepXHOCTH U 00BEMBI 80 OtmerouHas cucrema
KpyIJjbIX Ten"
KonrtponsHas padora "Bekropsl B mpocTpancTse” 85 OtmerouHast cuctema
HrtoroBasi KOHTpoIbHAs paboTa 93 OTMeTo4YHasl cucTemMa
HTorosasi KOHTpoJIbHAs paboTa 94 OtmeroyHast cuctema

Cpoku npoBeieHHUs KOHTPOJIbHBIX Mepornpusituii (Ne ypoka) — mnanupyemsie. Jlonyckaercs
KOPPEKTUPOBKA IJITAHUPYEMBIX CPOK B 3aBUCUMOCTHU OT (PaKTHUECKUX YCIOBHI OpraHU3alluu
y4eOHOro Impoiecca.

[Tpunoxxenue 2

Jnis oLleHMBaHMS TPEIMETHBIX PE3yJIbTAaTOB 0 yueOHOMY mpenMeTy «MaTeMaTHuka,
«Anredpay, «I'eomeTpus»» ONpeesieHO NATh YPOBHEH JOCTHIKEHUH ydalinuxcs, COOTBETCTBYOLINX
OTMETKaM OT «5» 10 «2».

ba3oBbIil ypoBEHb JOCTHKEHUI — YPOBEHb, KOTOPBIN JEMOHCTPUPYET OCBOEHUE YUEOHBIX
JeWCTBUI ¢ OTIOPHOM CUCTEMOI 3HaHUH B paMKax Juana3oHa (Kpyra) BbIIEIEHHBIX 3a/1a4.
Joctmkennio 6a30BOTO YPOBHS COOTBETCTBYET OLIEHKA «YIOBJICTBOPUTEIHHO» (MIIH OTMETKA «3»).

[TpeBbliieHre 6a30BOT0O YPOBHS CBUJIETENLCTBYET 00 YCBOCHUH OMOPHOW CUCTEMbI 3HAHUHN
Ha ypOBHE OCO3HAHHOTO MTPOU3BOJIHLHOTO OBJIA/ICHUS YICOHBIMU JEHCTBUSMH:

® IIOBBILICHHBIM YPOBEHb JOCTHKECHUS IUIAHUPYEMBIX PE3YJIBTATOB, OLIEHKA «XOPOLIO»
(oTMeTKa «4»);
® BBICOKHI YPOBEHb JOCTHKECHHS TUIAHUPYEMBIX PE3YJIHTATOB, OIEHKA «OTIMYHO» (OTMETKA
«5»)
[ToBBIIIEHHBIN W BEICOKAM YPOBHH TOCTHKEHUS OTJIIMYAKOTCS MO MOJHOTE OCBOCHUS
TUTAHUPYEMBIX PE3YJIbTaTOB, YPOBHIO OBJIA/ICHUS YUCOHBIMU IEUCTBUSAMHU U CHOPMUPOBAHHOCTHIO
WHTEPECOB K JaHHOM MPeMETHOM 001acTH.

YpoBeHb TOCTHKEHUI HUXKe 0a30BOTO:

* TIOHIKEHHBIH YpOBEHb JOCTIKEHUH (OTMETKa «2») CBUACTEIBCTBYET 00 OTCYTCTBUH
CHUCTEMATHYECKON 0a30BOM MOATOTOBKH, O TOM, YTO OOYYalOIIMMCS HE OCBOCHO U TOJOBHUHBI
IUTAHUPYEMBIX  Pe3yJbTaTOB, KOTOpPbIE OCBaWBaeT OOJBIIMHCTBO OOYYAIOIIUXCS, HUMEIOTCS
3HAYUTENIbHbIE TPOOENbl B 3HAHUSAX, JlalbHENIIee 00yUeHHe 3aTpyIHEHO;

* HU3KUH ypOBEHb JOCTH)KEHUH, (OTMETKA «2»), HEe JOCTHKEeHHE 0a30BOT0 YPOBHS (TIOHMKEHHBIN U
HU3KUH YPOBHU JIOCTHKEHUN) PUKCUPYETCs B 3aBUCUMOCTH OT 00bEMa U YPOBHS OCBOEHHOT'O

1 HCOCBOCHHOI'O COACPIKaHUA IMPEAMCETA.



OcobeHHoCTH opraHu3alyvid KOHTPOJIA IO MAaTEMATUKE

TeKkylmnii KOHTPOJIb IO MATEMATUKE MOKHO OCYLIECTBIISITh KaK B NUCbMEHHOW, TAK U B
yctHOU opme. [TucbMeHHbIe pabOTHI TSl TEKYIIETO KOHTPOJIS PEKOMEHIyeTCsl IPOBOIUTH HE PEXKe
OJTHOTO pa3a B HEAENI0 B (OpME CaMOCTOSTEILHON pabdOTHl WM MAaTEMATHYECKOTO IUKTAHTA.
KenatenpbHo, 4TOOBI pabOTHI I TEKYIIETO0 KOHTPOJSA COCTOSIIM M3 HECKOJbKHX OJIHOTHITHBIX
3aJaHuid, C TOMOIIBI0 KOTOPBIX OCYIIECTBISAECTCS BCECTOPOHHAS IMPOBEPKA TOJBKO OJIHOTO
OTIPEJICTICHHOTO yMEHUS (HalpuMep, YMEHHS CPaBHUBATh HATypajbHbIC YHCIIA, YMEHUS HAaXOIUTh
IO b TIPSIMOYTOJIBHUKA U AP.).

Temaruueckuil KOHTPOIIb IO MaTeMaTHKE B HAYaJIbHOM IIKOJIE MPOBOJIUTCS B OCHOBHOM B
mucbMeHHOM (dopMme. J[Isi TeMaTHYeCKUX MPOBEPOK BHIOMPAIOTCS Y3JIOBBIC BOIPOCHI TPOTPAMMBI:
MIPUEMBl YCTHBIX BBIYHMCIICHUH, ICUCTBUS ¢ MHOTO3HAYHBIMHU YHCIIAMU, U3MEPECHUE BEITUYHH H JIP.
Cpenu TeMaTHYeCKHX IPOBEPOYHBIX pabOT 0c000€ MECTO 3aHUMAIOT PAOOTHI, C MOMOIILIO0 KOTOPBIX
MIPOBEPSIIOTCS 3HAHUS TAOJMYHBIX CIIy9aeB CJIOXKEHUS, BBIUUTAHUS, YMHOXKEHUS W neneHus. s
o0ecrnieueHrs CaMOCTOSTEIIBHOCTH YUAIIUXCsI TOAOUPACTCS HECKOJIBKO BAPUAHTOB PaOOTHI, KaX bl
13 KOTOPBIX conepkuT 30 mpuMepoB (COOTBETCTBEHHO MO 15 Ha CIOXKEHHWE W BBIYUTAHUE WIIH
yYMHOX€eHHe U Jenenne). Ha BoimoaHeHne Takoi paboThl OTBOAUTCA 5-7 MUHYT ypOKa.

HTOroBBIli KOHTPOJb [0 MaTeMaTUKEe MPOBOAUTCS B (opMe KOHTPOIBHBIX PadoOT
KOMOWHHMPOBAHHOTO XapakTepa (OHU cojaepaT apudMeTUYECKHe 3ajadd, IPUMEpHI, 3aJaHus IO
reoMeTpuu u Jip.). B aTux paborax cHauanga OTI€TLHO OLICHUBAETCS BBHITTOJIHEHHUE 3a]1a4, IPUMEPOB,
3a/IaHHM TI0 TEOMETPUH, & 3aTEM BBIBOJUTCS UTOTOBasi OTMETKA 3a BCIO paboty. [Ipu BeIcTaBIeHUN
WTOTOBOM OIICHKU YYUTHIBAETCS KaK YPOBEHb TEOPETUUECKUX 3HAHUHM YUEHUKA, TaK U OBJIAJICHUE UM
MPAaKTUUYECKUMU YMEHHSIMHU M HaBblkaMd. OJHAKO YYEHHUKY HE MOXET OBbITh BBICTABJICHA
MOJIOKUTEIbHAST UTOTOBAsl OIIEHKA IO MaTeMaTHKE, €CIM BCE WM OOJBIIMHCTBO €r0 TEKYIIUX
o0ydarolux U KOHTPOJIbHBIX paboOT, a TaKXKe UTOroBas KOHTPOJbHas paboTa OILEHEHBl Kak
HEYJOBIIETBOPUTEIBHBIE, XOTS €T0 YCTHBIE OTBETHI OIIEHUBAIUCH MOJIOKUTENBHO.

@opMBl KOHTPOJIS: YCTHBIA OTBET, KOHTpOJIbHasg paloTa, camocTosiTelibHas paloTa,
MaTeMaTHYeCKUI JTUKTAHT, TeCT (IPOBOAUTCS B paMKax ypoka 5 -10 MUHYT)

IIncpbMeHHasg npoBepKa 3HAHWNA, YMEHUN U HABBLIKOB

OreHKa MUCEMEHHOW PabOTHI TIO BHITIOJTHEHHUIO BEIYUCIIATEIBHBIX 3aIaHAN U
anredpanvdecKux

npeoOpazoBaHMit

Bricokuil ypoBeHb (OLIeHKa «5») cTaBUTCS 32 0€3yKOPU3HEHHOE BBIITOJIHEHUE TUCbMEHHON
paboThI:

a) pelIeHue BCeX NPUMEPOB BEPHOE;

0) Bce eHCTBHS M Pe0Opa30BaHus BBHITTOJIHEHBI TPaBUIILHO, 0€3 OITMOOK; BCE 3aMKMCH X0a



PELICHHUS PacIoNOKEHbI TIOCIIEI0BATENILHO, a TAKIKE C/IeaHa MPOBEPKa PEIICHHS B TEX CIIydasx,
KOT'J1a 9TO TpeOyeTcs.

[ToBbIlIEHHBIN YPOBEHB (OLIEHKA «4») cTaBUTCS 3a pabOTy, KOTOpas BHIMOJIHEHA MTPaBUIIBHO,
HO JIOTyIIeHa ojiHa (HerpyOas) ommOKa Wi 1Ba-TPH HET0UYETA.

ba3oBblil ypoBeHb (OLIEHKA «3») CTABUTCS B CIAEAYIOLIUX CIydasx:
a) B paboTe umeercs oHa rpydast ommoOKa 1 He OoJiee oqHON HerpyOoit ommoOKwH;
0) pu HAJTMYWU OJTHOM TrpyOOi OMMOKHU ¥ OJHOTO-ABYX HEIOYETOB;
B) IIPH OTCYTCTBUHU IPYOBIX OMIMOOK, HO MPHU HAJTUYMH OT JABYX JI0 YETHIPEX (HETpyObIX) OIMIMOOK;

T') IPU HAJTMYUU ABYX HErpyObIX OIMOOK U He Ooniee TpEX HeO0UETOB; 1) MPU OTCYTCTBUH OMIMOOK,
HO MPHU HATUIHMH YeTHIPEX U O0Jiee HETOUETOB; €) €CIIU BEPHO BBIITOJIHEHO 00JIee TTOJIOBUHBI 00BEMA
BCE paOOTHI.

Huzkuil ypoBeHb (olieHKa «2)») CTaBUTCS, KOTJa YUCIIO OIIUOOK MPEBOCXOIUT HOPMY, IIPH
KOTOPOW MOXKET OBITh BBICTaBJICHA MOJIOKUTEIIbHAS OLEHKA, MJIM €CJTH MPABUIIBHO BBITTOJIHEHO
MeHee MOJIOBUHBI BCeH pabOTHI.

OrnieHKa TUCEMEHHOM PaOOTHI MO PEIICHUIO TEKCTOBBIX 3a/1a4

Bbricokuit ypoBeHb (OLI€HKa «5») CTaBUTCS B TOM CJIy4ae, KOI/la 3aJjauya pelieHa IpaBUIIbHO:
XOJ pelleHMs 3a]1a4l BEpeH, Bce ACHCTBUS U IPpeoOpa30BaHus BHIIIOJHEHBI BEPHO U PallMOHANIBHO;
B 3aa4¢C, pemaeMoﬁ C BOIIpOCaMM WM MMOSACHCHUAMH K I[CflCTBH?IM, JaHbl TOYHBIC 1 IPABUJIBHBIC
(OopMyIMPOBKH; B 3a]laue, peliaeMoi C MOMOIIbIO YpaBHEHUsI, JaHbl HEOOXOAUMBbIE IOSCHEHMS;
3aIMCH IMPAaBUJIbHBI, PACIIOJIOKCHEI ITOCICA0BATCIIBHO, JaH BepHI)II\/'I u I/ICLIepHI)IBaIOHII/Iﬁ OTBET Ha
BOIPOCHI 3aJ1a4H; C/IeaHa MPOBEepKa pelIeHus (B TeX CiIydasx, Korjaa aTo Tpedyercs).

[ToBbIlIEHHBIN YPOBEHB (OIIEHKA «4») CTAaBUTCS B TOM Cllydae, €Clii Py MPABUILHOM XOJIe
pelIeHns 3a/1auM JOMylIeHa O/1Ha HerpyOas omnOKa Win JBa-Tpu HEA0UETa.

ba3oBsIil ypoBeHB (O1IEHKA «3%») CTAaBUTCS B TOM CIIy4ae, €CIU X0 PEeIIeHUs MPaBUIbHBIN,
HO:

a) omyIieHa ofHa rpy0ast ommoka u He 6oJee 0JTHON HerpyOoii;

0) momyiieHa oaHa rpy0as ommubka 1 He 0osiee TBYX HEA0UYETOB,;

B) JIONYIIEHBI TPU-YETHIPE HErPyOble OUINOKHU MPU OTCYTCTBUH HEJOUYETOB;
T') JIOMYIICHO He 0oJiee IBYX HETPYyObIX OMIMOOK U TPEX HEOUETOB;

) IpY OTCYTCTBUM OIIMOOK, HO IPU HAJTMYUU OoJiee TPEX HEIOUETOB.

Hu3zkuii ypoBeHb (OIIeHKa «2») CTaBUTCS B TOM Ciydae, KOTAa YUCII0 OUIMOOK MPEBOCXOAUT
HOPMY, IIPU KOTOPOH MOKET ObITh BHICTABJICHA MOJIOXKUTEIbHAS OLIEHKA.

IIpumeyanus.
1. Onenka «5» MOkeT OBITh IOCTaBJIEHA, HECMOTPS Ha HATMYME OMMCKU WIIM Hel0u€Ta, €Clu

YUYEHHK JaJl OPUTHUHAIILHOE PEIlIEHNE, CBUIETEIBCTBYIOIIEE O €r0 XOPOIIEM MAaTEMAaTUYECKOM
pa3BUTHUH.



2. TlonoxxuTenbHast OLEHKA «3» MOXKET ObITh BBICTABIICHA YYCHUKY, BBINOJIHUBIIEMY PaboTy HE
MOJTHOCTBIO, €CJIM OH 0e301IMO0YHO BBIMOJIHUII O0JIee TTOJIOBUHBI 00bEMa BCei pabOTHI.

OL[GHKa KOM6I/IHI/IpOBaHHBIX IIMCBMCHHBIX pa60T II0 MaT€MaTukKe

[TucbmeHHas paboTa 1o MaTeMaTHKE, MOJIJIeKaIlast OLIEHUBAHHUIO, MOYKET COCTOSATh U3 331a4
¥ IpuMepoB (KOMOMHHUpPOBaHHAs paboTa):

a) ecnu 0o0e yacTu pabOTHI OICHEHBI OJMHAKOBO, TO 3Ta OICHKA JOJDKHA OBITH OOIIEH Ui Beel
paboTHI B 1IEJIOM;

0) eciM OLIEHKU YacTel pa3HATCS Ha OJIMH 0allyi, HalpuUMep, JaHbl OLIEHKH «5» U «4» min «4» 1 « 3
», TO YUUTBHIBACTCS 3HAUCHHE KaXI0H U3 yacTeil paboThl;

B) HU3IIas U3 ABYX JAHHBIX OOCHOK CTABUTCA U B TOM CJIy4dac, €CJIM OHa 9YaCTb pa6OTBI

olleHEeHa OaiioM «5», a ipyras — 0aioM «3», HO B 3TOM CJIy4ae MpenoiaBaTesib MOXKET OILICHUTh
TaKyro paboTy B IIeJIOM 0ayioM «4» TIpU YCIOBUH, YTO OLIEHKA «5» MOCTaBJIEHA 32 OCHOBHYIO YacTh
paboTHI;

T') €CJIM O/IHA U3 YacTeil paboThl OlIeHEeHa O6aIIoM «5» Uil «4», a ipyras — 0amiom «2», TO 3a BCIO
paboTy B LEJIOM CTaBHTCS 0ayuT «2» WK «3 » MPU YCIOBUHU, YTO BBICIIAS U3 JBYX JaHHBIX OIICHOK
MOCTaBIIEHA 32 OCHOBHYIO YacCTh pa0OTHI.

[Tpumeuanue. OCHOBHOW CUMTAETCs Ta 4acThb pabOThI, KOTOpas BKJIKOYAET OOJNBIIMNA IO
00bEMY MM HanboJiee BayKHBIN 110 3HAYEHUIO MaTepHall 10 U3y4aeMbIM TeMaM IPOTrpaMMbl.

HopMbl OIIEHOK MAaTeMaTH4eCKOro JIMKTAaHTa BBICTABIAIOTCS C YYETOM YHCIA BEPHO
PELIEHHBIX 3aIaHUMN:

Bricokuii ypoBeHb (OLI€HKa «5» ): yucio BepHbIX 0TBETOB -0T 90 10 100%.
[ToBbIlIEHHBIN YPOBEHB (OLIEHKA «4»): YHCIIO BEPHBIX OTBETOB - OT 66 110 89%.
bazoBeIii ypoBeHb (OIleHKa «3»): YMCII0 BEPHBIX OTBETOB - 0T 5010 65%.
Huskuil ypoBeHb (OLIEHKA «2»): UHUCIIO BEpHBIX OTBETOB MeHee 50%.

HopMsI o11€HOK yCTHOrO OTBETA!
Bricokuil ypoBeHb (OLI€HKa «5») BBICTABIISETCA, €CIIH yYalIHiics:

® [IOCIIEIOBATENbHO, YETKO, CBS3HO, OOOCHOBAaHHO U 0€30IMMOOYHO H3NaraeT y4deOHBIH
MaTepHal;

e JacT OTBET B JIOTHYCCKOW IIOCIICIOBATEILHOCTH C  HCIIOJIB30BAHHEM  MPUHATON
TEPMHUHOJIOTUH;

® [IOKa3blBa€T TIOHMMaHWE CYIIHOCTH  pAacCMaTPUBAEMbIX  TOHSATUH, SBICHUA U
aKOHOMEPHOCTEH, TEOpHUH, B3aMMOCBS3EH; yMEET BBIACNIATH TJABHOE, CAMOCTOSITEIHHO
MOJITBEPKIaTh OTBET KOHKPETHBIMHU IIPUMEpaMH, (DaKTaMu;

® CaMOCTOSITENIbHO aHalIM3UpyeT U 0000LIaeT TeopeTHyYecKui MaTepuai; CBOOOJHO
yCTaHABIMBAaeT MEXKIpEIMETHbIE (Ha OCHOBE paHee MPHOOPETEHHBIX 3HAaHUK) U
BHYTPHITPEIMETHBIC CBSI3H;

® YBEPCHHO M 0e30IMO0YHO MPHUMEHSET IMOJYYCHHBIC 3HAHUS B PEHICHUM HOBBIX, paHee HE
BCTpEUaBIIUXCS 3a/1a4;



palMoHANBbHO HCMOJB3YeT HArJIAgHbIE TOCOOHS, CIPaBOYHbIE MaTepUaibl, Y4YEeOHHK,
JOTIOJIHUTEIBHYIO JINTEPATypy, NEPBOMCTOYHUKH; MPUMEHSAET YINOPSAJOUYEHHYIO CUCTEMY
YCIOBHBIX OO0O3HAYeHHWH TpPU BEICHUM 3alUCEH, COMPOBOXIAIOIIMX OTBET; HMEET
HEeoOXOIUMBbIE HaBBIKM paboOThl ¢ mpuOOpaMu, dYepTekamu, CXeMamMH M rpadukamu,
COITyTCTBYIOILIMHU OTBETY;

JIOMTyCKAeT B OTBETE HEJ0YEThI, KOTOPHIE JIETKO UCIPABIISIET IO TPEOOBAHUIO YUUTEIS.

[ToBbIIIEHHBIN YPOBEHB (OIIEHKA «4») BBICTABISAETCS, €CITH YUaIIHICS:

MOKA3bIBACT 3HAHUE BCEr0 U3YUYEHHOTO YUeOHOr0 MaTepuara; 1aeT B OCHOBHOM MPaBUIIbHBII
OTBET;

y4eOHBId MaTepuayl Hu3JIaraeT B OOOCHOBAaHHOHN JIOTMYECKOW ITOCIEIOBATEIILHOCTH C
MPUBEICHUEM KOHKPETHBIX IPUMEPOB, MPU ITOM JOIYCKAET OJIHY HETPYyOyI0 OMOKY WM HE
0ojee IByX HEJIOYETOB B HCIOJB30BAHWU TEPMHHOJIOTHH YYEOHOTO MpeaAMeTa, KOTOphIE
MOXET UCIPABUTh CAMOCTOATENIbHO; aHAJTM3UPYET U 0000IIAET TEOPETUISCKUN MaTepua;
COOJIFOIaeT OCHOBHBIE MPaBHWJIA KYJIBTYPhl YCTHOH pEUH; MPHUMCHSCT YIOPSIOYCHHYIO
CUCTEMY YCJIOBHBIX 0003HAUEHUH MPU BEACHUH 3alIHCEN, COTPOBOKAAIOIINX OTBET;

Ba30BbIN ypoBeHb (oLeHKa «3'), BbICTaBASETCA, €CAN yUallmiAca:

JEMOHCTPHPYET YCBOCHUE OCHOBHOTO COJICP)KaHHs YYeOHOTO Marepuania, UMeeT MpoOebl,
HE TPEIATCTBYIONINE JATbHEUIIEMY YCBOCHHIO yIeOHOT0 MaTepHara;

MIPUMECHSICT ITOJTYYCHHBIC 3HAHUS TIPHU OTBETE HA BOIIPOC, AaHATU3E MPEITIOKEHHBIX CUTYaIUH
o oopasiy;

JIOTYCKaeT OMMOKH B HCIOJIB30BAHWU TEPMHUHOJOTHUU Y4YEOHOTO MpeAMeTa; MOKAa3bIBACT
HEJ0CTATOYHYI0 C(HOPMUPOBAHHOCTH OT/ICIBHBIX 3HAHUN W YMEHHI; BBIBOJIBI I 000OIICHUS
apryMEHTHUPYET cJ1a0o, JOMYCKAeT B HUX OLIUOKU;

3aTpyIHSETCS MpU aHaKu3e U 00001eHnN y4eOHOro MaTepuana;

JlaeT HETIOJIHBIE OTBETHI HAa BOIPOCHI YYHUTENs WJIM BOCIPOU3BOJIUT COJEpKAHUE paHee
MPOYUTAHHOTO YU4EOHOTO TEKCTA, c71a00 CBA3aHHOTO C 3a/IaHHBIM BOIIPOCOM;

WCIOJIE3YET HEYMOPSIOYCHHYIO CHCTEMY YCIOBHBIX OOO3HAUCHUWH NMpU BEJICHUU 3aIMCEH,
COIIPOBOXKIAIOIINX OTBET.

Huzkuit ypoBeHb (olieHKa «2)») BBICTABISETCS, €CIIH yUalHCs:

HE PpACKpbUI OCHOBHOE COJIEp)KaHME YYeOHOTO Marepuana B TpeAesax IOCTaBICHHBIX
BOIIPOCOB;

HE yMeeT MPUMEHSTh UMEIOIIMECs 3HaHUs K PEIICHHUI0 KOHKPETHBIX BOMPOCOB U 337a4 IO
oOpasiry;

JIOITYCKaeT B OTBETE OoJiee IBYX IPyOBIX OMIUOOK, KOTOPHIC HE MOXET MCIPABUTh JaKe MPH
IMOMOIIM YyHallIuXCA U YYUTCIIA.
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