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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus ABnsieTCS OJAHUM U3 0Aa30BBIX KypCOB Ha YPOBHE CpeIHEro o0miero o0pa3oBaHusi, Tak KaKk
o0ecreynBaeT BO3MOXKHOCTh M3YUYEHHUS JAUCIUILIMH €CTECTBEHHO-HAYYHON HAINPaBICHHOCTH U MPEIMETOB
TYMaHUTapHOTO 1nukia. IloCKONBKY JOoTMYeckoe MbIIUIeHHe, (opMHpyeMOe TpH  H3YYCHHH
00YyYalOIIMMHUCS MMOHATUHHBIX OCHOB T€OMETPHHM, IPHU JOKA3aTEIbCTBE TEOPEM M IOCTPOCHUU IIETIOYKH
JIOTMYECKUX YTBEP)KICHUN TPU PEIICHUH TeOMETPUYECKUX 3a/a4, YMEHHUE BBIIBUTaThb W OIpPOBEpPrarh
THIOTE3bl HETOCPEACTBEHHO HCIONB3YIOTCS TPH PEIIeHUH 3a/lad eCTECTBEHHO-HAYYHOT'O IIMKJIA, B
YaCTHOCTH (PU3MUECKUX 3ajad.

Llens ocBoeHus mporpaMmsl ydeOHOro Kypca «I'eomeTpusi» Ha yriayOnEHHOM YpPOBHE — Pa3BUTHE
VHJIMBHYalbHBIX CIOCOOHOCTEH O0Oy4arommxcss NpU M3YYEHHH TEOMETPHH, KaK COCTaBIISIOIICH
npeaMeTHON obnactu «MaTtematuka u HHPOpPMaTHKa» Yepe3 oOecredeHrne BO3MOKHOCTH PHOOPETeHUS U
UCTIONIB30BaHUsl OoJiee TIyOOKHX T€OMETPUYECKHX 3HAHWHA W JCHUCTBHH, CHeUNU(UUHBIX T€OMETPHH, U
HEOOXOAMMBIX Ul YCHEIIHOTO MNPO(GECCHOHAIBHOTO 00pa3oBaHMs, CBSI3aHHOTO C HCIOJIb30BAaHHEM
MaTeMaTHKH.

[TpropuTeTHEIMH 3aJjauaMH Kypca TE€OMETPUU Ha YIIIyOJNEHHOM YpPOBHE, PACHIMPSIONIMMUA U
YCUJIMBAIOIIUMH KypC 0a30BOTO YPOBHSI, SBIISIOTCS:

pacHIMpeHne MpeJCTaBICHHsI O TEOMETPUH KaK 4YacTH MHPOBOH KyJbTypel U (HOPMHPOBAHHE
OCO3HaHUSI B3aUMOCBSI3U TEOMETPUU C OKPYIKAIOIM MHPOM;

(dbopMHpOBaHUE MPEICTABICHHUS O MPOCTPAHCTBEHHBIX (PUTYpax KaK O BAKHEUITNX MAaTEMAaTUYECKUX
MOJIENISAIX, TIO3BOJIIIOUIMX OINKCBIBATE W UW3ydaTh pa3HbIe SIBJICHHUS OKPYKAIOWIETO MHpa, 3HAHUE
HNOHSATUIHHOTO amnmapara 1o paszaeny «CrepeomMerpus» ydeOHOro Kypca reOMEeTpHH;

dopMupoBaHHE YMEHHS BIaJE€Th OCHOBHBIMH IOHSATHSIMHU O IPOCTPAHCTBEHHBIX (urypax m mux
OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (opMyn M yMEHHE WX TNPUMEHATh, YMEHHS JIOKa3bIBaTh
TEOpPEMbI 1 HaXOJIUTh HECTaHIapPTHBIE CIIOCOOBI PEIICHHUS 3a/1ay;

dbopMHpOBaHHE YMEHHUS PaclO3HAaBaTh HA YEpTEXkKax, MOJCIAX U B PEaJIbHOM MUPE MHOTOI'pPaHHUKH
U TeJa BpallleHHsl, KOHCTPYUPOBAaTh FT€OMETPUUECKHE MOJIEIH;

¢dopMHEpOBaHHWE TIOHMMAHUS BO3MOXXHOCTH aKCMOMATHUYECKOTO TMOCTPOCHHS MaTeMaTHYEeCKUX
TEOpHid, POPMHUPOBAHNE TIOHUMAHHUS POJIM AKCHOMATHKH MTPH TTPOBEICHUH PACCy KICHHIA;

(dopMHpoBaHHE yMEHHUs BIaJE€Th METOJaMU JIOKA3aTeNbCTB W aJITOPUTMOB PELICHHs, YMEHHMS HX
PUMEHSTh, IPOBOJIUTH JJOKa3aTeIbHBIC PACCYKIEHHS B XO/I€ PEIIEHUs] CTEPEOMETPHUECKUX 3a]a4 U 3a7a4
C TPAKTUYECKUM COJiepKaHueM, (pOpMHUpOBaHUE TPEICTABICHUS O HEOOXOAWMOCTH JO0Ka3aTENbCTB TPU
00OCHOBAaHMM MAaTEMAaTHYECKUX YTBEPKJACHUH M pPOJM aKCHOMAaTHKH B TPOBEACHUU JIETyKTHBHBIX
pacCyKIeHUN;

pa3sBUTHE U COBEPIICHCTBOBAHNWE MHTEJUIEKTYaJbHBIX M TBOPUYECKHX CIOCOOHOCTEH 00ydarommxcs,
MIO3HABATENHOW AaKTHBHOCTH, HWCCIIEOBATEILCKUX YMEHHH, KPUTHYHOCTH MBIIIJICHHS, WHTEpeca K
U3yYEHUIO TEOMETPHUH;

¢dopmupoBaHre (YHKIMOHAIHLHONM T'PAaMOTHOCTH, PEJIEBAHTHOM I€OMETPUHU: YMEHHs paclo3HaBaTh
NPOSIBIICHUS] TEOMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallWsIX W TpW HW3YYEHUH JIPYTHX YyYeOHBIX TPEIMETOB, TPOSBICHHUS 3aBUCHMOCTEH U
3aKOHOMEPHOCTEW, MOJICTUPOBAHMS pEAbHBIX CHUTYyalldd, WCCIIEOBaHUS TIOCTPOCHHBIX MOJIETEH,
UHTEpIpEeTalU MOTyYeHHBIX Pe3yIbTaTOB.

OCHOBHBIMHU  COJIep)KaTEeIbHBIMU JIMHUSAMH yueOHoro kypca «[l'eomerpust» B 10-11 xiaccax
sBIsIOTCS: «[IpsiMBIe ¥ THTOCKOCTH B IPOCTPAHCTBE», « MHOTOTpaHHUKNY, «Temna Bparenus», « Bekropsr u
KOODPJMHATHI B TPOCTPAHCTBEY, «IBIKEHNUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo @OI'OC COO TpeboBaHHE «YMETh ONEPUPOBATH MOHATUSMUY,



peleBaHTHBIMU T€OMETPUH Ha YyriayOn€HHoMm ypoBHe oOydeHust B 10—11 kmaccax, OTHOCHTCS KO BCEM
COJiepKaTeNbHBIM JMHUAM Yy4eOHOro Kypca, a (hopMUpOBaHHE JOIMYECKHMX YMEHHH pacIpenensercss He
TOJNBKO TIO COJEpXKAaTeIbHBIM JIMHUSAM, HO W 1o roxam oOyudenus. Copepkanue oOpa3oBaHUS,
COOTBETCTBYIOIlIEE IMpPEIMETHbIM pe3yibTaraM ocBoeHus DenepanbHOil pabodeil  Mmporpammel,
pacrpefienéHHBIM 10 ToJaM O0y4YeHUs, CTPYKTypHUPOBAHO TaKUM 00pa3oM, 4yTOObI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM BOIPOCcaM O0ydYaromuecs: o0pamainch HEOJAHOKPATHO. DTO TO3BOJISIET OPraHU30BATh
OBJIAAICHUC TCOMCTPUUYCCKMMHU TIIOHATHUAMU W HABBIKAMHU TIOCICAOBATCIIBHO W IMOCTYINATCIbHO, C
coONIOZICHMEeM TMpPHUHIMIIA TPEEMCTBEHHOCTH, a HOBble 3HAHMS BKIIOYaTh B OOIIYI0 CHCTEMY
TEOMETPUUECKUX TMPEICTaBICHUNA O0OydYaroluxcs, pacmmpsis u yrayomss e€, oOpasys MpoyHbIe
MHOXCCTBCHHBIC CBA3U.

[Tepexon K M3y4EeHUIO TEOMETPUHN Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3gatb  ycioBus  ans  auddepenHnmanyu  o0yueHUs, [OCTPOCHHUS  MHAMBHYaJIbHBIX
00pa3oBaTeNbHBIX MPOTrpaMM, OOECHEUUTh YIIIyONEHHOE H3yUYeHHE TeOMETPUHM KaK COCTaBISIOLICH
y4eOHOTO0 npenMeTa «MaremaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K MPOJODKCHUIO M3YYECHHs] MAaTEeMAaTHKU C YYETOM BbIOOpa Oymyiei
npodeccuu, odecrieunBas MPeeMCTBEHHOCTh MEXKIY OOLIUM U MpodeccroHAIbHBIM 00pa30BaHUEM.

Ha uzyuenue yueGHOro kypca «I'eomerpusi» Ha yriay0iaéHHOM ypoBHe oTBoAuTcs 204 yaca: B 10
kiacce — 102 yaca (3 yaca B Hegeno), B 11 kimacce — 102 gaca (3 yaca B HEI€I0).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMmble ¥ MI0CKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS CTepeoMeTpuH. Touka, mpsiMasi, IUIOCKOCTb, HpocTpaHcTBO. lloHsiTHEe 00
aKCHOMaTHUYECKOM IOCTPOEHUU CTEPEOMETPUH: AKCUOMbI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anMHOe pacnonoxkeHwe MNpsAMBIX B IPOCTPAHCTBE: IEPECEKAOUIUEcs, NapajUieibHble U
ckpeunuBawomuecss npsmele. [lpu3Hakm ckpemuBamomuxcs npsMbix. [lapamienbHOCTs NpsSMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE: NMapajllesIbHbIE MPSMbIE B IPOCTPAHCTBE, NApaUIEIbHOCTh TPEX IMPSIMBIX,
napajyieIbHOCTh NPAMOM M TuIOCKoCTH. [lapajuienpHOe M LIEHTpalbHOE MPOSKTUPOBAHHE, M300paKeHHE
¢uryp. OcHOBHBIE CBOMCTBAa MapajuIeNLHOTO MPOEKTHpoBaHUsS. M3o0pakeHue Quryp B mnapajuieabHOM
NPOEKUMU. YTIbl C COHANPABICHHBIMU CTOPOHAaMH, YIoJl MEXAYy HpsIMbIMHU B IPOCTPAHCTBE.
[TapamienbHOCT IUIOCKOCTEW: IapajulelbHbIE IUIOCKOCTH, CBOMCTBA NApAJUIENBHBIX IUIOCKOCTEH.
[Ipocreiimne npocTpaHCTBEHHbIE (UIYPHl Ha IUIOCKOCTH: TETpaj’Ap, Napajuieenure]l, MNOCTPOEHUE
CEUYECHU.

[lepneHauKyISIPHOCTD NPAMON U INIOCKOCTHU: NMEPIEHAUKYIISIPHBIE MPSAMbIE B IPOCTPAHCTBE, IPSIMBbIE
napajuleJbHble U NEPIEHANKYJIIPHbIE K IIIOCKOCTH, IPU3HAK MEPIEHIUKYISIPHOCTH NPSIMOM U MJIOCKOCTH,
TeopeMa O MPSAMOI NMepPHEeHAUKYIAPHON MmockocTu. OpTOroHanbHOE IpoekTupoBanue. [lepnenaukymnsp u
HAKJIOHHBIE: PACCTOSHHUE OT TOYKU [0 IUIOCKOCTH, PACCTOSIHUE OT MIPSIMOM 10 IJIOCKOCTH, MPOEKLUs
burypsl Ha MIOCKOCTh. [lepmeHIUKYISIPHOCTh TUIOCKOCTEH: MPU3HAK MEPIEHIUKYISIPHOCTA JBYX
mockocreil. Teopema 0 TpEX NepneHIUKYIsIpax.

VYrisl B IPOCTPAHCTBE: YroJl MEXAY NPSMON M IUIOCKOCTBIO, ABYTPAHHBIM YIOJI, JIMHEWHBIA YIOJ
JIBYTPAaHHOTO yriia. TpéXrpaHHblil 1 MHOTOIpaHHbIe yriibl. CBONCTBA MJIOCKUX YIJI0B MHOTOTPAHHOIO yIJia.
CBoiicTBa IMJIOCKUX U JBYTPaHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB U CHUHYCOB IS
TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKHu

Buabpl MHOrOrpaHHUKOB, pa3BEPTKAa MHOrorpaHHuka. lIpusma: n-yronpHas npusMma, npsMas u
HAKJIOHHAs TpU3MBI, OOKOBas W TOJHas MOBEPXHOCTh Npu3Mbl. [lapannenenumnesn, TPSIMOYTOJbHBII
napajuiejenunes u ero cpoiicrea. Kparuaiime myTu Ha MOBEpXHOCTH MHOTOTpaHHUKA. Teopema Ditnepa.
[IpoctpancTBennas teopema [ludaropa. Ilupamuaa: n-yroiapHas nupamuaa, IpaBHJIbHAs M yceu€HHas
nupamubel. CBoiicTBa pé0ep M OOKOBBIX TpaHEil MpaBHIBLHON MUpaMubl. [IpaBUIIbHBIE MHOTOTPAHHUKH:
npaBujIbHAs TMpU3Ma U TpaBUIIbHAs NHPAMUJIA, NpPAaBUIbHAS TPEYrojibHasg NHpPaMUJla W MPaBUIbHBINA
TeTpa’p, Kyo. [IpencraBieHue o npaBUIbHBIX MHOTOIPaHHUKAX: OKTad/Ip, TOJIEKA3P U UKOCAdIP.

Bbruncnenue 31€MEHTOB MHOTOIpaHHUKOB: pé&Opa, nauaroHanu, yriael. [lmomaas OGokoBoit
MOBEPXHOCTH M TOJHONH TOBEPXHOCTH MPSMOM MPU3MBI, IJIOMAJAh OCHOBAaHWI, TeopemMa O OOKOBOIt
MOBEPXHOCTH MPsiMOi Mpu3Mbl. [Tnommans 60K0BOM MOBEPXHOCTH U MOBEPXHOCTH MPABUILHOM MHUPAMUJIBI,
TeopeMa O IUIOMAAN YCEUEHHON TUPaMUIBI.

CummeTpusi B IPOCTPAHCTBE. DIEMEHTH CUMMETPUH TTPABUILHBIX MHOTOTPAaHHUKOB. CUMMETpUsI B
MPaBUILHOM MHOTOIPAaHHUKE: CHMMETPUS MapajlieNienuIea, CAMMETPHS TPaBUIIbHBIX IPU3M, CHMMETPUS
MpaBUIILHON MUPAMUIBIL.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

[TonsTusi: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPa, BEKTOPHI
KOJUIMHEApHbIE, COHAMNPABICHHbIE U TMPOTHUBOIOJIOKHO HAMNpPABICHHbIE BEKTOpPHI. PaBEHCTBO BEKTOPOB.
JlelicTBUSI ¢ BEKTOpAMH: CIIO)KEHUE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHO>KEHUE
BeKTOpa Ha unciio. CBOMCTBA ClIOXKEHUS] BEKTOpOB. CBOMCTBA YMHOXKEHHUS BEKTOpa Ha uucio. [loHsTue



KOMILUIaHapHble BeKTOpbl. [Ipu3Hak KomIulaHapHOCTH TpEX BekTopoB. [IpaBuio mapamienenunesna.
Teopema 0 pa3ioXeHUM BEKTOpa NO TpEM HEKOMIUIAHApHBIM BekTopaM. [IpsMoyronpHas cucrema
KoopauHat B mpocrpaHcTBe. Koopaunatel BekTopa. CBsi3b MEXAYy KOOpAMHAaTaMu BEKTOpa U

KOOpAMHATAMU TOYEK. YTOJI MeXAy BeKTopaMu. CKaJIIpHOE ITPOU3BENCHUE BEKTOPOB.
11 KUIIACC

Tesa BpalieHus

[ToHsATHA: MUIMHAPHYECKas MOBEPXHOCTh, KOHMYECKasl MOBEPXHOCTh, chepruueckasi NOBEPXHOCTb,
oOpasyrouiye mnoBepxHocTed. Tena BpallleHUs: LWIMHIP, KOHYC, YCEYEHHBIH KOHYC, cdepa, Mmap.
B3anmuoe pacronoskeHue cepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K chepe. M3o0paxkeHue Ten
BpalleHNs Ha MJI0CKOCTH. Pa3BépTka mmHapa u konyca. CuMmmeTpus cepsl U mapa.

O06BéM. OcHoBHBIE cBOIicTBa 00BEMOB Tell. Teopema 06 00bEME NPSAMOYTOJIBHOTO Napasiesenunena
u cieactBus u3 He€. OO0bEM NpsAMON U HAKIIOHHOM MPU3MBI, HWINHAPA, MTUpaMuabl U KoHyca. O0bEM mapa
Y I1apOBOT'0 CErMEHTA.

Kom0unanmu ten BpameHuss 1 MHOrorpaHHukoB. [Ipu3ma, BnucanHasi B WIMHJIP, OIMMCAHHAS OKOJIO
mwmHapa. [lepecedyenue cdepsl u mapa ¢ miockocteio. Kacanue mapa u cgepsl miockoctbio. [lonsrue
MHOI'OI'paHHMKA, OTIMCAHHOT'O OKOJIO chepbl, chepbl, BIMCAHHON B MHOTOTPAHHUK WJIM TEJIO BPAILICHHUSL.

[Tnomanp MOBEpXHOCTH IMIIMHAPA, KOHYCA, IIomaas chepsl u e€ yacteil. [loqoGue B mpocTpaHcTBe.
OtHomenne O0O0BEMOB, TMUIOHIA[EH TOBEpXHOCTEH mMOA0OHBIX ¢uryp. IlpeoOpasoBanme momoous,
roMoTeTHs. Pemenue 3a1a4 Ha III0CKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHue ceyeHU MHOTOIpDAaHHMKOB M TeJ BpAILEHUS: CEUeHHs LWIUHApa (MapauiesIbHO U
NEPIEHIUKYIJISPHO OCH), CEUEHHUsl KOHYyca (MapajuielbHbleé OCHOBAaHUIO M MPOXOJAIIUE Yepe3 BEPLINHY),
CEYeHMs IIapa, METOJBbI IIOCTPOEHUsS CEYECHHI: METOJ CJIENOB, METOJ BHYTPEHHETO IPOEKTHUPOBAHUSA,
METOJI IIEPEHOCA CEKYILEH MIOCKOCTH.

BexkTopbI M KOOPpAUHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTse. Onepanuu Hajg BekTopaMmu. BekTopHoe yMHOXKeHHE BeKTOpoB. CBolicTBa
BEKTOPHOTO yMHOXeHMS. [IpsiMoyronpHas cucrema KOOpAMHAT B NpocTpaHcTBe. KoopauHaTel BekTOpa.
Paznoxenne BexkTopa no 6aszucy. KoopauHaTHO-BEKTOPHBIA METO/ MIPU PELICHUH T€OMETPUYECKHX 3a/1a4.

JIBH2KEeHHS B IPOCTPAHCTBE

JBwxenust mpoctpanctBa. OtoOpaxkenus. J[BmwkeHuss u paBeHCTBO ¢uryp. OOmme CBoOMCTBa
JBWKCHUW. BUIbl IBHKEHUN: MTapajuIeIbHbIN IEPEHOC, UEHTPAIBHASI CUMMETPUS, 3€pKajlbHasi CHMMETPHS,
HOBOPOT BOKPYT mnpsimoii. [IpeobpazoBanus nogobus. Ipsmas u chepa Ditnepa.



INIAHUPYEMBIE PE3YJBbTATBI OCBOEHHUS YYEBHOI'O KYPCA «I'EOMETPHUS
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJHET O OBIIEIO OGPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHckoe BOCIMTAHUE:

c(OpPMUPOBAHHOCTh TPAXKIAHCKONH MO3UIMH OOYYAIOMIETOCs] KaK aKTHBHOTO M OTBETCTBEHHOTO
YJieHa POCCHMCKOTO OOIIecTBa, MPEACTABICHHE O MAaTeMaTHUYeCKHMX OCHOBaX (YHKIIMOHHWPOBAHUS
Pa3IUYHBIX CTPYKTYP, SABJICHUM, MMPOIEAYP TPaKIAHCKOTO OOIIeCTBa (BEIOOPHI, OMIPOCHI U IPYTOE), YMEHHUE
B3aMMOJICHICTBOBATH C COLMATBHBIMU HHCTUTYTAMH B COOTBETCTBUU C X (DYHKIUSMU U HA3HAUYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCHUUCKOW TPAXTAHCKONH HJICHTUYHOCTH, YBOKEHHS K TMPOIUIOMY H
HACTOSIIEMY PpPOCCHUKMCKOM MaTE€MaTUKH, LEHHOCTHOE OTHOLIEHHWE K JOCTHXKEHHUSIM POCCHUICKHUX
MaT€MaTUKOB M POCCHICKOW MaTEMaTHYE€CKOM IIKOJbI, HMCIOJIb30BAHUE 3THUX JOCTHKEHUH B APYTUX
HayKax, TEXHOJIOTHUSX, cPepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHE [JyXOBHBIX IICHHOCTEH pPOCCHUICKOr0 Hapoaa, cHOpMHPOBAHHOCTH HPABCTBEHHOIO
CO3HAHMUSI, STUYECKOTO TOBEACHUS, CBS3AHHOTO C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAyKu U
JeSATEeIbHOCTHIO0 YYEHOT0, OCO3HAHKE JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

3CTETUYECKOE OTHOILIEHWE K MHpPY, BKIIOUAsg 3CTETUKY MaTEeMaTUYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUH, PacCy>KIECHUN, BOCIPUUMYUBOCTh K MAaTeMaTHYECKUM acCIeKTaM pPa3IHYHbIX
BUJIOB UCKYCCTBA;

5) pusuveckoe BocnuTaHue:

c(OpPMUPOBAHHOCTh YMEHHUSI TPUMEHSAThH MaTeMaTH4YecKHWe 3HAHUS B HMHTEpecax 370pOBOTO U
Oe3zomacHOTO OOpa3a JXKM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 30pPOBBIO (3I0pOBOE TMHUTAHUE,
cOaaHCUPOBAHHBIM PEXUM 3aHATUNH W OTHAbIXA, peryispHas (u3Hueckas aKTHUBHOCTb), (PU3UUYECKOE
COBEPILIECHCTBOBAHUE MIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIbHOMN JAESTENBHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYyAy, OCO3HAaHWE IIEHHOCTH TPYAOTIO0Ms, HHTEpEC K pa3IudHbIM cdepam
PO EeCCUOHAIBHON JESITEIbHOCTH, CBA3AHHBIM C MaTEMAaTUKON U €€ MPUIIOKEHHUSIMU, YMEHHUE COBEPIIAThH
OCO3HAHHBII BBIOOp OyaylIel mpodeccun U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE MIaHbl, TOTOBHOCTh
U CIHOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHHIO UM CaMOOOpPa30BaHUIO HA MPOTSHXKEHUU BCEH KHU3HHU,
TOTOBHOCTh K aKTUBHOMY YUYAaCTHIO B PEIICHUHN MPAKTUUECKUX 3a/1a4 MATEMaTHUIECKON HAIIPaBICHHOCTH;

7) IK0JI0rMYecKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTH JKOJIOTHYECKON KYIbTYphI, TOHUMAHUE BIUSHUS COIUAIBHO-DKOHOMUYECKUX
MPOIIECCOB HAa COCTOSHUE WPHUPOJHOM W COIMATBHOW CpeAbl, OCO3HAHHWE TJIO00AILHOTO XapakTepa
SKOJIOTUYECKHX TPOOJIeM, OpHEHTAIUS Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHWM Ui PelieHus 3a1ad B
00J1aCTH OKpY’Karolel cpenpl, TIIaHUPOBAHUE TMOCTYIKOB W OIEHKH WX BO3MOXKHBIX TOCIEACTBUUN IS
OKPY’KaIOIIeH cpebl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
1 0OIIIECTBEHHOW MPAKTUKH, TOHUMaHUE MaTEMaTHIECKON HAyKH KakK c(hepbl UeTIOBEUECKOM IS TEIIbHOCTH,
STanoB €€ pa3BUTUS U 3HAYUMOCTH JIS Pa3BUTUSA LIMBUIM3ALMU, OBIAJCHUE SI3BIKOM MaTEMaTUKH M
MaTEeMaTUYeCKOW KYJIbTypOM KaK CPEICTBOM IO3HAHUS MUpPA, TOTOBHOCTb OCYIIECTBIISITH MPOEKTHYIO U
MCCIIEIOBATENIbCKYIO NESITEIbHOCTh MHANBUAYAIBHO U B TPYyIIIIE.



METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiicCTBUS

Ba3zoBble Jjornueckue aeiicTBHA:

BBISBIISITh M XapaKTEPH30BATh CYIIECTBCHHbIC MPU3HAKH MaTeMaTHUYECKUX OOBEKTOB, IMOHSITHUH,
OTHOIICHUIA MEX]y MOHATUSAMH, (OPMYINPOBATH ONpPECIICHHs MOHITUN, YCTAHABINBATh CYIECTBEHHBIN
pU3HAK KJIAaCCU(PHUKAIIMU, OCHOBaHUS JIJIsl 0000IIEHUS U CPaBHEHUS, KPUTEPUU IIPOBOJIUMOTI0 aHAIIN3a;

BOCIIPUHUMATh, (GOpPMYyIHpPOBaTb U  MPEOOpa3OBBIBATh  CYXXICHHUS:  yTBEpAUTEIbHBIE U
OTpULATENIbHBIE, EAUHUYHBIE, YACTHHIE U 00IME, YCIOBHBIE,

BBISBIISITh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpEYHs B (haKkTaxX, JaHHBIX,
HAOMIOJIEHUSAX M YTBEPXKICHUSAX, INpeuiaraTb KPUTEPUU JUIS BBIABICHUS 3aKOHOMEPHOCTEH U
NPOTHUBOPEUHNL;

JieNaTh  BBIBOJABI C  HCIIOJIb30BAHWEM 3aKOHOB JIOTUKM, JEAYKTUBHBIX UM HHAYKTHBHBIX
YMO3aKI4YeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOAMUTH CAaMOCTOSITENIbHO JIOKA3aTelNbCTBA MaTEMaTHUYECKHX YTBEp)KIEHUH (MpsSMbIlE U OT
MPOTUBHOTO), BBICTPAWBATh AapryMEHTAIUIO, MPUBOIUTH MPUMEPhl M KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CY>KJICHHS U BHIBOJIbI,

BBIOMpATh CHOCOO peuieHuss y4eOHOH 3amadn (CpaBHHMBAaTh HECKOJIBKO BAPHMAHTOB pELICHUS,
BbIOMpaTh HanOoJIee MOAXOASIMINN C Y4ETOM CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebcKkue 1eCTBHA:

UCTIOJIB30BaTh BOMPOCHI KaK MCCIIEOBATEIbCKUNA HHCTPYMEHT MO3HAHUs, (POPMYIMPOBATH BOTIPOCHL,
¢uKcupyromue NpoTUBOpEeUne, MpodaeMy, YCTaHABIMBATh NCKOMOE M JaHHOE, (hOpMUPOBATH THIIOTE3Y,
apryMEeHTHPOBATh CBOIO MTO3ULUIO, MHEHHUE;

IIPOBOAMTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM HSKCIEPUMEHT, HCCIEIOBAHUE IO YCTAHOBIECHHIO
OCOOEHHOCTEHl MaTeMaTH4eCKOro OO0bEKTa, SBICHUS, IPOILIECCa, BBIIBICHUIO 3aBUCHUMOCTEH MeEXay
00BeKTaMU, SIBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENIbHO  (OpMyJIHpOBaTh OOOOIIEHUST W BBIBOJABI 10 pe3yJbTaTaM IPOBEAEHHOTO
HaOJIOICHUs, MCCIIEJOBAHUS, OLEHMBATh JOCTOBEPHOCTb IOJYYEHHBIX pPE3YyJIbTaTOB, BBHIBOJOB H
0000111eHHI];

IIPOrHO3MPOBATh BO3MOXKHOE pPa3BUTHE MpOIecca, a TaKKe BbIIBUIaTh IPEINOJOKEHUS O €ro
pa3BUTUU B HOBBIX YCIIOBHUSIX.

Padora ¢ nnopmanmeii:

BBISBJIATH Je(UUIUTH HHGOpPMAIUK, TaHHBIX, HEOOXOIUMBIX JJIsi OTBETA Ha BOIPOC M JUISl PEIlIeHUs
3a/1a4i;

BBIOMpPATh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U
UHTEPIPETUPOBATH MHPOPMAIUIO PAa3IMUHBIX BUJOB U (OPM IMPEICTABICHHUS;

CTPYKTypUpOBaTh HH(OpMaILNIO, MPEACTaBIsATh €€ B pa3iMuHbIX (opMax, WIUIIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOATENBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIE 1eiicTBUS
Oo0wmenne:
BOCIIPUHUMATh M (POPMYJIUPOBATh CYXICHHS B COOTBETCTBUU C YCIOBUSMH M LEISIMU OOIICHUS,
SICHO, TOYHO, I'PaMOTHO BBIPAJKAaTh CBOIO TOYKY 3PEHHMS B YCTHBIX M IIMCBMEHHBIX TEKCTax, 1aBaThb
MOSICHEHHUS 10 X0y PELICHHs 3a1a4yl, KOMMEHTHUPOBATh NIOJyYEHHBIA PE3YJIbTaT;



B X0Jie 00CYX/IEeHHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbl, IPOOJIEMBbI, perraeMon
3a/a4M, BBICKA3bIBaThb MWJIEW, HALICJICHHbIE Ha IIOUCK pELIEHUS, COIOCTaBIATb CBOM CYXKIEHHUS C
CYXJICHUSIMH JAPYTUX YYaCTHUKOB JMAOTa, 0OHAPYKMUBATh PA3IUUME U CXOACTBO MO3UINN, B KOPPEKTHON
dbopme hopMyIUpoOBaTh pazHOTIACHs, CBOM BO3PAKECHHUS;

NPEACTABISATh  PEe3yibTaThl  pPEIIEHUsA  3aJadyd, OKCIEPUMEHTA, MCCIECIOBAaHUs, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIEHHS € YYETOM 3ajad MPE3EHTALMd U OCOOCHHOCTEH
ayJIuTOPUH.

PeryasiTuBHble yHHBepPcaJbHbIe YUeOHbIE 1eliCTBUS

Camoopranusanus:

COCTaBIIAITh IJIaH, AJITOPUTM PEIICHUS 33/1a4M, BRIOUPATH CIOCOO pPEIICHHS C yIETOM UMEIOIIIXCS
pPECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C
y4€TOM HOBOI MH(OpMAIIUH.

CaMOKOHTPOJIb, SMOIIUOHAIbHBIH HHTE/JIEKT:

BJIQJICTh HABBIKAMHU I103HABATEIHHOW pEQIICKCHH KaK OCO3HAHHWS COBEPIIACMBIX JCHCTBUU U
MBICTUTENIBHBIX TPOIECCOB, UX pe3yibTaTOB, BIAAETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOIIS
Ipoliecca U pe3yibTaTa peleHrs MaTeMaTHUYEeCKOM 3a1a4u;

MPEeABUACTh TPYIHOCTH, KOTOPBIE MOTYT BOSHHKHYTH MPU PEIICHUU 3a/1a4d, BHOCUTh KOPPEKTUBHI B
JESTEIIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB, JAHHBIX, HAWJICHHBIX OIIMOOK, BBISBIICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LETU U YCIOBHUSIM, OOBACHATH MPUYUHBI JOCTHXKEHUS WU
HEJIOCTH)KCHUS PE3YJIbTATOB JEATEIBHOCTH, HAXOIUTh OLIHOKY, AaBaTh OIICHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeIbHOCTD:

MOHUMATh W UCIOJIh30BaTh MPEUMYIIECTBA KOMAHJHON W WHIUBUAYaIbHOW PabOTHI MPU PEIICHUN
y4eOHBIX 3aJa4, MPUHUMAThH 11€Jh COBMECTHOU NeATeIbHOCTH, IJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOMN
paboThl, pacmpedensTh BHABI PadOT, MOTOBapUBATHCA, OOCYXAaTh MPOILIECC U Ppe3ynbTarT paboThl,
00001aTh MHEHHST HECKOJIBLKUX TIOAEH;

y4acTBOBaTh B TPYNNOBBIX Gopmax paboThl (00CyX)aeHUSI, 0OOMEH MHEHUU, «MO3TOBBIE IITYPMBD U
WHBIE), BHIMOIHATH CBOIO YaCTh PabOThI U KOOPIAUHUPOBATH CBOU JEHCTBUS C APYTUMHU YWICHAMH KOMaH/bI,
OIICHMBATh KA4€CTBO CBOETO BKJIaJa B OOIIHMI MPOAYKT MO KPUTEPUSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMU
B3aUMOJICUCTBUSL.

INPEAMETHBIE PE3YJIbTATbBI

K xoniry 10 kaacca o0ydaromuiicss HAYYUTCS:

e CcBOOONHO ONEPUPOBATH OCHOBHBIMH TOHSATHSIMH CTEPEOMETPHUH TPH pEIICHUHW 3a1ad u
MIPOBEICHUN MaTEMAaTHIECKUX PACCYKICHHIA;

® TPUMEHSTh AKCHOMBI CTEPEOMETPHH U CIIEICTBUS M3 HUX TPH PEIICHUH T€OMETPHIECKUX 3a]1ad;

e Kiaccu(UIIMPOBATh B3aMMHOE pPACIOJIOKEHHE TMPSIMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATHIMH, CBI3aHHBIMU C YTJIAMH B TIPOCTPAHCTBE: MEXIY MPSIMBIMH B
MIPOCTPAHCTBE, MEXK/TY MPSIMOH H IIOCKOCTHIO;

e CcBOOOIHO OTIEPHPOBATH TOHSATHIMH, CBI3aHHBIMU C MHOTOTpaHHHKAMU;

e CcBOOONHO  pacro3HaBaTh  OCHOBHBIE  BHABl ~ MHOTOTPDAaHHHKOB  (IIpH3Ma, MUPaMUAA,
MPSIMOYTOJIbHBIN Mapaienenumnes, Kyo0);

e KiIaccu(UIIPOBATH MHOTOTPAHHHUKH, BRIOMPAs OCHOBAHUS IS KJIacCH(UKAIINY;

e CBOOOJIHO ONIEPUPOBATH MOHITUSIMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPaHHHUKOB IIJIOCKOCTHIO;



BBIMOJHATh MapajljIeIbHOE, LEHTPAJbHOE U OPTOrOHAJIbHOE MPOEKTUpOBaHUE GUIYp Ha
IJIOCKOCTh, BBITIOJIHATH N300pakeHus pUryp Ha ImioCKOCTH;

CTPOUTh CEYEHHUS MHOI'OIPAHHUKOB Pa3JIMYHBIMM METOJIaMH, BBIIIOJIHATH (BBIHOCHBIE) IJIOCKUE
YepTekKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCIIATH IJIOLAAM IOBEPXHOCTEH MHOTIOIPAaHHUKOB (IIpU3Ma, NMHUpaMKia), FEOMETPUUECKUX
TeN ¢ MpUMEeHEeHueM (HopMyII;

CBOOOJTHO ONEpPUPOBATh MOHATHSIMU: CUMMETPHsS B IPOCTPAHCTBE, IEHTP, OCh M IUIOCKOCTh
CUMMETpPHH, IIEHTP, OCh U IJIOCKOCTh CAMMETPHH (UTYPHI;

CBOOOJTHO OINEPHPOBATH MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpIMHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPaMU;

pemath 3aJaud  Ha  JIOKA3aTelIbCTBO MAaTEMAaTUYECKUX OTHOLIEHMH U HaxOXKICHHE
FEOMETPUUECKUX BEJIUYMH, IPUMEHSS U3BECTHBIE METO/IbI IIPU PEIICHUH MAaTeMaTHYECKUX 3a7a4
MOBBILIEHHOI'O U BBICOKOTO YPOBHSI CJIOKHOCTH;

MPUMEHATh MPOCTEHIINE IPOrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
IIPU PELICHNU CTEPEOMETPUUECKHUX 3a/1aY;

U3BIIEKAaTh, NPEOOpPA3OBBIBATH U HWHTEPIPETHPOBATh HMH(POPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (DUTYpax, MPEACTABICHHYIO Ha YePTeKaxX U PUCYHKAX;

NPUMEHATh TOJIyYEHHbIE 3HAHMS HAa NPAKTUKE: CpPAaBHUBaTh M aHAJIU3UPOBATh pEAbHBIC
CUTyalluu, NPUMEHATh H3YyYCHHbIC IOHATHA B IPOLIECCE IOMCKAa PEUIEHUS MAaTeMaTH4YeCKH
c(hOpMyIUPOBAHHON MPOOJIEMBbI, MOAEIUPOBATh PEAIbHBIE CHUTyallud Ha S3bIKE T'€OMETPUH,
UCCJIEI0BaTh MOCTPOECHHBIE MOJIEIM C MCIIONb30BAaHHUEM TI'€OMETPUUYECKUX IMOHSATHH U TEOpeM,
anmnapara ajare0pbl, pelaTh NPaKTUYECKUE 3a]]aui, CBSI3aHHbIE C HAX0XKJIEHUEM I€OMETPUUECKUX
BEJIMYNH;

UMETh NpEeACTaBICHUs 00 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUU KaK COCTaBHOM 4YacTH
(byHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

K konny 11 kiacca oOyyaromuiicss Hay4uTCs:

CBO6OI[HO onepupoBaTb MNOHATHAMH, CBA3aAHHBIMU C IH/IJ'II/IHI[I)I/I‘IGCKOﬁ, KOHUYECKON |
cepruieckoil MOBEPXHOCTIIMU, OOBSICHATH CIIOCOOBI MOTY4EHUS;

ONEpUpPOBATh MOHATUSAMH, CBSI3aHHBIMU C TeJIaMU BpALIEHMs: HWIMHIPOM, KOHYCOM, chepoil u
11apoM;

pacmo3HaBaTh Tejla BpallleHus (LWIMHAP, KOHYyC, cdepa M 1map) U OOBACHATH CIOCOOBI
MOJIYUCHU A TCII BpalllCHUS,

KJIaCCU(UIIMPOBATh B3aUMHOE PacrojoKeHue cephl U MI0CKOCTH;

BBIUUCIIATE BCIWYHWHBI 3JICMCHTOB MHOTOTPAHHHMKOB MW TEJI BpallCHUA, 00LEMEI U IJIomiaau
MIOBEPXHOCTEN MHOTOTPAHHUKOB M TEJI BpALICHMs, I€OMETPUUECKHUX TEI C INPUMEHEHUEM
dbopmyi,

CBO60}1HO OneprupoBaTh IMOHATHAMH, CBA3aAHHBIMU C KOM6I/IHaHI/I$IMI/I TCJI Bpali€HUA U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIA B cepy M omucaHHBIA OkoJio cdepsl, chepa,
BIIMCAHHAsl B MHOTOTPAHHUK WJIU TEJIO BPAIICHHUS;

BBIYHUCIISAITH COOTHOILICHUS MEX/Y TUIOIAAsIMUA TOBEPXHOCTEH U 00BEMaMU TOJJOOHBIX TET;
u300pakaTh H3ydaemble (QUIyphl, BBIIOJIHATH (BHIHOCHBIE) IUIOCKHE YEPTEXHU M3 PUCYHKOB
IPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHHUSI TEJI BPaLCHHUS;
U3BJICKaTh, HMHTEPIPETUPOBATh M TNPEOOPa3OBHIBATE HHPOPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUeCcKuX (PUTrypax, MpeaCTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;



CBOOOJHO ONEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OINEPallMK HaJl BEKTOPaMH;

3aJ1aBaTh INIOCKOCTh YPaBHEHHEM B JIEKapTOBOI crcTeMe KOOpAHHAT;

peliaTte TeOMETPUYECKHE 3aJaud Ha BBIUMCICHHE YIJIOB MEXIY HPSIMBIMU MU IUIOCKOCTSIMH,
BBIUMCJICHHE PACCTOSIHMM OT TOYKH JI0 IUIOCKOCTH, B IIE€JIOM, Ha NPUMEHEHUE BEKTOPHO-
KOOPJMHATHOT'O METO/Ia IPU PELICHUH;

CBOOOJHO ONEPUPOBATH NOHATUAMHU, CBS3aHHBIMH C IBUKEHHEM B IIPOCTPAHCTBE, 3HATH CBOICTBA
JIBIDKCHUI;

BBIMOJHATh M300pa)kKeHHsT MHOTOTPAHHUKOB M TeJl BpallleHUs IMpH MapauieJIbHOM IepeHoce,
LHEHTPaJbHOW CUMMETPUHU, 3EPKAIbHONM CHMMETPHHM, IMPH IOBOPOTE BOKPYT MPSIMOH,
npeoOpa3oBaHusl OI00MS;

CTPOUTh CCUCHUS MHOTOTPAHHMKOB WM TEJ BpANICHHS: CCUCHHS IWIMHApaA (MapauielbHO U
NEPIEHINKYIAPHO OCH), CE€YEHHUs KOHyca (mapajielibHble OCHOBAHMIO W TPOXOJSIIME dYepe3
BEpILMHY ), CEYEHHUS 1I1apa;

UCIIONIb30BAaTh  METOJbI  TOCTPOEHHUS CEYEHMI: METOJ CJIEN0B, METOJ BHYTPEHHETO
POEKTHPOBAHUS, METO]I TIEPEHOCA CEKYILEH IITOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHHUS;

MPUMCHSTh T€OMETPUICCKIE (PaKThI ISl PEIICHUSI CTEPEOMETPUICCKUX 3a/1a4, TIPS/ IIOJIATrafoIInX
HECKOJIBKO IIaroB PelICHHUS, €CIIM YCIOBUS IPUMCHEHUS 33JIaHbI B SIBHOW M HESIBHOU (hopMe;
pemiate 3aJauyd  Ha  JOKa3aTeJIbCTBO MAaTeMaTHYEeCKHX OTHOIIEHWH H  HAXOXKJICHUE
TCOMETPHYCCKUX BEIINYMH;

MPUMEHSTh POTPaMMHBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUN
CTEpEOMETPUYECKHX 3a/1aY;

NPUMEHSTh TONy4YeHHbIE 3HAaHWS Ha TMpPaKTHUKE: CpPaBHUBATh, AHAIU3UPOBATh U OIEHUBATh
pealibHble CUTYyalluH, MPUMEHSATh W3YUYCHHbIE TIOHATHS, TEOPEMBbI, CBOMCTBA B MpOIlECCE MOUCKA
pellleHrsT MaTeMaTH4ecKu CPOPMYITUPOBAHHON MPOOIEMbI, MOJICTUPOBATh PEAIbHBIE CUTYallUd
Ha S3bIKE TEOMETPHH, MUCCIIE0BATh MOCTPOCHHBIE MOJEIH C MCIIOJIb30BAaHUEM T€OMETPUYECKUX
MOHSITHA W TEOpeM, armapara ajreOpbl, pemarh MPAKTUYECKUE 3aJadd, CBS3aHHBIC C
HAXO0X/ICHUEM T€OMETPUUYECKUX BEITNUHH;

UMETh TPEACTaBIECHUS OO0 OCHOBHBIX JTamax pa3BUTUS TEOMETPUU KaK COCTAaBHOM YacTH

(yHIaMeHTa pa3sBUTHs TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM Kontposbmbie  IpakTieckne (uudgposbie)
n/n NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThbI pecypes
1 BBenenue B ctepeoMeTpuio 23 1
9 B3aumHoe pacnonoxeHue npsiMbix B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U MIIOCKOCTEN B 8
MIPOCTPAHCTBE
4 HepneH)lmfyns{pHOCTL NPSMBIX U o5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTl ¥ paccTosHUS 16 1
6 MHororpanHuKu 7 1
7 BekTopsl B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumMeHoBaHue pa3iesioB H TeM udpoBbIe
Ne i/ EpOrPAMMEI pa Beero Kontpoabubie  IIpakTuueckue f)lgpg:m ar eJ)'[LHbI e
padoThI padoThI pecype
1 AHaTMTHYECKast TEOMETPHS 15 1
9 [ToBTOpEHME, 06061HCHIiIe u 15 1
cucTeMaTu3alysl 3HAHUI
3 O06bEéM MHOTOTpaHHHKA 17 1
4 Temna BpamieHus 24 1
5 [Tnomaay moBepXHOCTH U 00BEMBI 9 1
KPYTJIBIX TEJ
6 JIBrkeHus 5 1
7 [ToBTOpeHME, O606III€HIEC " 17 5
cUcTeMaTu3aIys 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka
n/n yp Bcero KOﬁHTpOJILHLIe HpﬁaKanecRue u3ydyeHusi o0pasoBaTesibHbIE
padoThI padoThI pecypesi
OcHOBHBIE IpaBUIa U300pAKEHUS HA
1 PHUCYHKE IJIOCKOCTH, apajIebHbIX 1 bubnuoreka [IOK
IPSAMBIX (OTPE3KOB), CEPEIUHBI https://m.edsoo.ru/aecc77cd
oTpe3Ka
[ToHATHS cTepeomeTpun: TOUKA,
npsMasi, IJI0CKOCTb, IPOCTPAHCTBO.
2 OcHOBHBIE TIpaBUJIa U300paKEHUS HA 1 bubmmorexa [JOK
PUCYHKE IIJIOCKOCTH, MMapajlIeIbHbBIX https://m.edsoo.ru/2d8a9c99
IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
[TonsaTHs: nepecekaromuecs
3 IUIOCKOCTH, NEepeceKarorecs npsmas 1 Eggsﬁfllr%T:é(;gr(a/%b%Sen
U TUIOCKOCTb; IMTOJTYIIPOCTPAHCTBO " '
[TonsaTHs: nepecekaromuecs
4 IUIOCKOCTH, NepeceKaromecs npsmas 1 Eggsj']/yllr?:é(;gr?};%%% q
U TUIOCKOCTb; ITOJTYIIPOCTPAHCTBO " '
MHororpaHHuKH, U300pakeHue
5 IPOCTEUIINX MPOCTPAHCTBEHHBIX 1 E‘::[IESJ'I/I//I;T:(;(S%HSIIE3O dff38
buryp, HeCyleCTBYIOIIHNX 0O0BEKTOB T '
MHororpaHHuKH, U300pakeHne
6 IPOCTEUIINX MPOCTPAHCTBEHHBIX 1 E;IESJ_I/I//I%T:&(;ESII; 48Ffd32
buryp, HeCyleCTBYIOIIHNX 0O0BEKTOB T '
7 AKCHOMBI CTEPEOMETPUHU U TIEPBHIE 1 bu6muoreka [JOK
CIEICTBHS U3 HUX https://m.edsoo.ru/Occ5c4fe
8 AKCHOMBI CTEPEOMETPUHU U TIEPBHIE 1 Bbubmuoteka [IOK

CJIICACTBHUA U3 HUX

https://m.edsoo.ru/239c8ch4



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
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AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cienctBus u3 HUX. CrocoOsbl 3a1aHus
IPSIMBIX U IIJIOCKOCTEHN B
npoctpaHcTBe. O003HAUEHUS TPSIMBIX
U IJIOCKOCTEN

bubnunorexa LIOK
https://m.edso0.ru/65c6b106

10

N3o0paxenue ceueHuil nupaMuibl,
Ky0a ¥ MPU3MBbI, KOTOPBIC TIPOXOJISAT
yepes ux péopa. M3obpaxenue
HIepeceUeHHMs IMOJTyYCHHBIX
mockocrel. PackpammuBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH
oBeTaMun

bubnunoreka LIOK
https://m.edsoo.ru/258fc245

11

N3o0paxenue ceueHni MUpaMuIbl,
Ky0a U MPU3MBbI, KOTOPBIE TPOXOIAT
yepes ux péopa. M3o0paxenHue
nepeceyeHusl MOTyYeHHBIX
mockocrel. PackpammvBanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMU
OBCTaAMU

bubnunoreka LIOK
https://m.edsoo.ru/1a2520f6

12

N3obpaxenue ceueHui mupaMuIbl,
Ky0a U MPU3MBbI, KOTOPBIE TPOXOISAT
yepe3 ux péopa. M3obpaxenue
nepecedeHus MOTyYeHHBIX
mockocrei. PackpammvBanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMU
oBEeTaMn

bubmmoteka IIOK
https://m.edsoo.ru/93ad36b3

13

N3ob6pakenue ceueHuit mupamusl,
Ky0a U pU3Mbl, KOTOpPBIE TPOXOIAT
yepes ux péopa. M3obpaxenue
nepecedeHus! MoTyYeHHbIX
mockocrei. PackpamyBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU
LIBETaMU

but6mmorekxa [IOK
https://m.edsoo.ru/ee1d19b9



https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9

Merton caenoB ajis MMOCTPOCHUA

bu6nmorexa [IOK

14 CeYeHUN https://m.eds00.ru/9f4071b9
Meton crefoB it MOCTPOSHUS

15 cequ)Il/Iﬁ CiOﬁfTBa ne Té)cequHf/i bubmnorexa LIOK

' °p https://m.edsoo.ru/fe733862
IPSIMBIX U IJIOCKOCTEH
Meton crefoB it MOCTPOSHUS
16 cequ)Il/Iﬁ CiOﬁfTBa e Té)cequHf/i bubmnorexa LIOK
' °p https://m.eds00.ru/2935a9a0
IPSIMBIX U MIJIOCKOCTEM
[TocTpoeHue ceueHuii B mupamu/ie,

17 KyOe 1o Tpém ToukaM Ha pEOpax. bubnuoreka [IOK
Co3nanne BBIHOCHBIX YEPTEXEN U https://m.edsoo.ru/2e18f255
3aMKCh MAroB MOCTPOCHUS
[TocTpoeHue ceuennii B nupaMu/e,

18 KyOe 1o TpéM TouKaMm Ha pébpax. bubnnoreka [JOK
CoztaHue BIHOCHBIX UepTexkel U https://m.edsoo.ru/e504d656
3aMKch MIaroB NOCTPOCHUS
ITocTpoeHune ceuenuii B nupamu/e,

19 KyOe 1o TpéM ToukaM Ha pEOpax. bubmmnoreka HOK
Coztanue BBIHOCHBIX UepTexel U https://m.edsoo.ru/4a28dc02
3aMuch MIaroB MOCTPOCHUS
[TocTpoeHue cevueHuii B mupamu/ie,

20 KyOe 1o TpéM ToUuKaM Ha pedpax. bubmuoreka [IOK
Co3ztanue BBIHOCHBIX UEPTEkKEN U https://m.edsoo.ru/1d434d0f
3aIKCh MAroB TOCTPOCHUS
IToBTOpenue mianumerpun: Teopema

21 on onlz) MOHAJIbHBIX ET e31<axp bubmorexa IIOK

POTIOpIL P ’ https://m.edsoo.ru/ec26fe5d
[Tonobue TpeyroabHUKOB
IToBTOpenue mianumerpun: Teopema
Menenas. Pacuersl B ceueHUsAX HA
22 BBIHOCHBIX "epTexax. cropus buGmnorexa LIOK
p ’ p https://m.edso0o.ru/9a0a%e56
pa3BUTHUS TUTAHUMETPHUH U
CTEpEeOMETPUH
23 KoutpoabHnas padora Nel but6mmoreka [IOK
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24

""AKCHMOMBI CTEPEOMETPHUH.
Ceuenus"

B3aumHoe pacnonoxeHue npsiMbix B
npoctpancTBe. CkperyBarommecs
npsmble. [Ipusnaku
CKPELIMBAIOIINXCS TPSIMBIX.
[TapannensHble MpsIMbIC B
POCTPAHCTBE

https://m.edsoo.ru/b19f6a5d

bubnunoreka LIOK
https://m.edsoo.ru/0ac11c95

25

26

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IPSIMOM
IapaJuyIeIbHOM TaHHOM IPSIMOU,
MPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH Ha
JlaHHOU mpsimoii. JlemMma o
MEPECCUCHUH MapaJIICIbHBIX MPSIMBIX
IJIOCKOCTBIO

[TapamienpHOCTD TPEX MPSAMBIX.
Teopema 0 TpEX mapayIeabHBIX
npsaMeix. TeopeMa o
CKPCIIMBAIOIINUXCA TPAMBIX

bubnunoreka LIOK
https://m.edsoo.ru/ba545966

bubmmoteka IIOK
https://m.edsoo.ru/f85bfc46

27

28

29

[TapamienpHOE MPOEKTUPOBAHUE.
OcHoBHbIE CBOWCTBA NapalIeILHOTO
npoeKkTHpoBaHus. M3o0paxenue
pa3HbIX (GUryp B napamuieabHON
IPOEKLINU

lentpanpHas mpoekuus. Yromi ¢
COHANPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXy NPSIMbIMHU

3anauun Ha J0KA3aTebCTBO U
UCCIIeIOBaHKe, CBSI3aHHbBIC C
PAacIIoIOKEHUEM TIPSIMBIX B
POCTPAHCTBE

bubnuoreka [{OK
https://m.eds00.ru/79165d15

but6mmorekxa [IOK
https://m.edso0.ru/635c5087

bubnunorexa LIOK
https://m.edsoo.ru/bd3745f8

30

[ToHsITHS: MapaNIETBHOCTD MPSIMON 1

but6mmoreka [IOK



https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
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TUTOCKOCTH B mpocTpaHcTse. [Ipu3Hak
NapauIeIbHOCTH MPSMOU U
miockocth. CBOMCTBa
NapauIeIbHOCTH MPSMOU U
IIJIOCKOCTH

https://m.edsoo.ru/7d18834b

I'eomerpuueckue 3agaun Ha
BBIYMCIICHHE U JI0KA3aTENIbCTBO,

31 CBSI3aHHBIE C NMapalJIeIbHOCTBIO Bubmiorexa LIOK
p g https://m.edso0.ru/33c477d3
MPSIMBIX U TJIOCKOCTEH B
MIPOCTPAHCTBE
[TocTpoenue ceueHuns, MpOXOASAIIETO
32 yepe3 JaHHYIO MPSMYIO Ha YepTexe U bubnunoreka LIOK
MapajuIeIbHOTO IPYTOW MPSIMO. https://m.edsoo.ru/66fefadd
Pacuér orHOIICHUH
[TapannenpHas MPOEKIHUs,
MNpUMEHEHHE 1 HOCTPOCHHUS
33 cgquI/HTI K 6aﬂ U Ia aJlJp;eJIeanez[a bubmoreika HOK
N Y P ’ https://m.edsoo.ru/a5b7b8e3
CaoiicTBa mapayyiesienuneaa u
MIPU3MBI
34 [Tapannensublie muockoctu. [lpusHaku bubmuoreka [IOK
NapaJuIeJIbHOCTH JIBYX IUIOCKOCTEH https://m.edsoo.ru/dbee22bc
TeopeMa 0 mapajIenbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
35 HJI OXOJISIIEH Yyepe3 TOUKY, He Bubmiorexa LIOK
P P X’ https://m.edsoo.ru/6b61b2b4
MPUHAJICKAITYIO JAHHOU IIIOCKOCTH
U CJICACTBUS 13 HEé
CBoiicTBa napayyieabHBIX
IUIOCKOCTEH: 0 mapalyIeIbHOCTH
36 MPSIMBIX 1€ eceqepHHﬂ pH Brbmrorexa LIOK
p P P https://m.edsoo.ru/5fa0b3ce
MePECEUCHHH IBYX MapaJlJIeTbHBIX
IJIOCKOCTEN TPEThEN
37 CaolicTBa napamieabHbIX bu6muoreka [JOK

MJIOCKOCTEH: 00 OTpe3Kax

https://m.edsoo.ru/c7c777ed
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napauieIbHbIX MPSMBIX,
3aKIIFOUEHHBIX MEX]TY
napajuieJIbHbIMU TUIOCKOCTSMH; O
NepecedeHny MpsIMOM ¢ ABYMS
napajuieIbHbIMU TIOCKOCTSMHU

38 [ToBTopenue: Teopema [Mudaropa Ha bubnmnoreka HOK
IUIOCKOCTH https.//m.edsoo.ru/ec3e2da3
[ToBTOpEHME: TPUTOHOMETPUS bubmmorexa [JOK

39 .

IIPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA https://m.edsoo.ru/ed9e2a8e

40 CaolicTBa Ky0a U IPSIMOYTOJIBHOTO bubnnorexa [JOK
napasuiesienumena https://m.edsoo.ru/ba75dc57
Boruncnenue UIMH OTPE3KOB B KyOe U bubnuoreka [IOK

41 -

IIPSIMOYTOJIBHOM IapajuIeIenuIe e https://m.edsoo.ru/e4972cdc
[TepnieHIUKYISIPHOCTD NIPSAMON U

42 mockocty. [Ipru3nak bubnuoreka [IOK
NEPIEHIUKYIAPHOCTU IPIMON U https://m.edsoo.ru/52188a7d
IJIOCKOCTH
[IepnieHIUKyYIAPHOCTH NPAMOU U

43 nockocty. [Ipusnak bubmmnoreka HOK
MEPIECHINKYISIPHOCTH MIPSIMOU U https://m.eds00.ru/9f246736
IJIOCKOCTH
Teopema 0 CyleCTBOBaHMH U

p | o o B 10K

POXOJLAIIL p Y . https://m.edsoo.ru/5b971ef3
MPOCTPAHCTBA U MEPIEHANKYISIPHON
K IIJIOCKOCTH

45 [I;mockoCTH M NEPIEHIUKYIIIPHBIE UM bubmuoreka [JOK
IpsIMbIE B MHOTOI'PaHHUKAX https://m.edsoo.ru/2d24e873

16 [InockocTH U MepIeHINKYISPHBIE UM bu6muoreka [JOK
IpsIMbIE B MHOTOTpaHHUKAX https://m.edsoo.ru/b4ad63ad

47 [leprieHquKyIslp M HAKJIOHHASL. bubmuoteka [IOK

[TocTpoenue nepreHuKyIsIpa U3

https://m.edsoo.ru/8a7be683
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TOYKH Ha IIPSMYIO

[IepnieHAUKYIISIp ¥ HAKIIOHHASL.

bubnunoreka LIOK

48 HocTpoenne nepnenaukyiapa u3 https://m.edsoo.ru/fblcd0a5
TOYKHU Ha MPSIMYIO0
49 Teopema 0 TpEX nepHeHIUKYIIpAX bub6nmoreka [IOK
(mpsimast 1 oOpaTHasi) https://m.eds00.ru/074c8865
50 TeopeMa 0 TpEX NEpHEHANKYISIPAX bubmmoreka [JOK
(mpsimast U oOpatHas) https://m.edsoo.ru/a0fdd5bf
51 VYron Mexay CKpemuBarouuMUCS bubmmorexa [JOK
PSIMBIMU https://m.edsoo.ru/b9e777d9
IT
o | Tl s B morea 10K
HIBIO MEPHEHANKYILIP https://m.edsoo.ru/6cdbecef
MIJIOCKOCTEH
53 OpTOroHanbHO€ MPOEKTUPOBAHUE buGmuorexa LIOK
https://m.edso0o.ru/37d84157
[ToctpoeHue ceueHuit Kyda, mIpU3MBIL,
54 npaBpII)anoﬁ HI/IpaMI/I}lI)IyC nmv?ommo bubmmorexa LHOK
. https://m.edsoo.ru/5603e30b
OpPTOTOHAJILHON IPOEKIINU
[ToctpoeHue ceueHuit Kyoa, mIpU3MBIL,
55 HpaBPII)HBHOﬁ HI/IpaMI/IJII)IyC now?ommo bubmorexa LOK
. https://m.edsoo.ru/a95f5c04
OPTOTOHAJILHON IPOEKIINU
CummeTpusi B IpOCTPAHCTBE
56 OTHOCHUTEJILHO TIJTIOCKOCTH. bubnuoreka [{OK
[LnockocTn cumMmmeTpuii B https://m.edsoo.ru/7ad0020b
MHOTOTPaHHHUKAX
IT
57 mpavoit n mtockocTH Kot CreACTRRG Bumiorera LIOK
p 8 https://m.eds00.ru/235171b3
CUMMETPHUHU
58 IIpaBunpHBIE MHOTOTPaHHUKU. Pacuér bu6muoreka [JOK
pacCTOSIHUM OT TOYKHU [0 TJIOCKOCTH https://m.edsoo.ru/f47dfefd
59 [TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér bubmuoteka [IOK

paCCTOSIHI/II\/'I OT TOYKH OO IIJIOCKOCTH

https://m.eds00.ru/79¢10312
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CriocoObl OIyCTHTD

bu6nuoreka [IOK

60 TCPTICHAMKY IIAPbI- CHMI\feTpHH’ SHBHF https://m.edsoo.ru/2faadc3f
TOYKH IO MapauIeIbHON MPSIMOI
61 CnBur 1o HenapaJieIbHOU MPSAMOH, bubnmnoreka HOK
W3MEHEHHUE PaCCTOSTHUM https://m.eds00.ru/79853608
KonTpoanHas padora Ne2
62 "B3aI/II)MH06 afnonomeﬂne NPAMBIX Bubmiorexa LIOK
P P https://m.eds00.ru/1e053890
U MJIOCKOCTEl B MPOCTPAHCTBeE
[ToBTOpEHME: Yyroa MeXAy IpSIMbIMU
Ha [UIOCKOCTH, TPUTOHOMETPUS B bubnnorexa [JOK
63 _
MIPOU3BOJILHOM TPEYTOJIbHUKE, https://m.edsoo.ru/482d3f51
TeopeMa KOCMHYCOB
IToBTOpEHME: YTOJI MEXK
64 CKpE EBan ﬁMI/ICﬂ I }IIIE/IBIMI/I B Bubmiorexa LIOK
el B p https://m.edso0.ru/28a6573c
MIPOCTPAHCTBE
I'eomeTprueckre METO B
65 BI)IIII/ICJ'IIZHI/ISI T7a Memﬂ IIPSIMBIMH B bubinorexa LIOK
y Ay ip https://m.edsoo.ru/098bedad
MHOTOTPaHHHKAX
JIByrpansslii yroia. CBOHCTBO bubmmnoreka HOK
66 . )
JIMHENHBIX YIJIOB JBYTPAHHOIO yTIila https://m.edsoo.ru/f7792ba9
ITeprieHTUKYIISIpHBIE TITOCKOCTH.
67 CBI(:P'ICTIiIa Bzaml/)[Ho Bubmaorexa LIOK
. https://m.edsoo.ru/b9146bc0
MIEPIICHIUKYJISIPHBIX TUIOCKOCTEH
[Tpu3HaK EPICHIUKYISPHOCTH
IJIOCKOCTEH; TeopeMa 0 mpsIMoit
68 IepeceyeHus 1B px HJ‘IOCK(I))CTCI\/'I Bubmiorexa LIOK
P By o https://m.edsoo0.ru/56765e8b
MEPICHIUKYISIPHBIX TPEThei
ILUIOCKOCTH
[IpsaMoyrobHBIN TapauieIenune];
69 KyO; u3MepeHusi, CBoiicTBa
MPSIMOYTOJIBHOTO MapasuIeIeIuIe /1a
70 Teopema o AuaroHajIn
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MPSMOYTOJIBHOTO NTapajuiesIenuIe1a u
CIIEJICTBUE U3 HEE

CrepeoMeTpHuuecKkre U MpUKIIaTHbIC
3a/1a4u, CBSI3aHHBIE CO B3aUMHBIM

bu6nmoreka IIOK

71
PaCIOI0KEHUEM MPSIMBIX U https://m.edso00.ru/a95f5c04
IJIOCKOCTH
[ToBTOpEeHUE: CKpeIUBaAIOILMECS
72 i ﬂMLIpe na aJ'IJ'II;J'II;lHBIe H?IHOCKOCTI/I B bubmaorexa LIOK
p > 11ap https://m.edsoo.ru/7ad0020b
CTaH/IapTHBIX MHOTOIPaHHUKAX
[Tapa napaynenbHbIX IJIOCKOCTEN Ha
CKPELUBAIOIIUXCS MPSIMBIX,
73 alscfj)ﬁHHe ﬁemn P Bubmiorexa LIOK
p Y https://m.eds00.ru/235171b3
CKPELIMBAIOIMMUCS MIPSIMBIMU B
IPOCTBIX CUTYaLUsAX
PaccrostHue OT TOYKH 10 INIOCKOCTH, bubnunoreka LIOK
74 o '
pacCTOsIHUE OT MPSIMOM J0 MIIOCKOCTH https://m.edsoo.ru/f47dfefd
Brruncnenue paccTosHAN MEXITy
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C bubmmnoreka HOK
75 . .
ITOMOIIBIO NIEPIEHINKYJIIPHON https://m.eds00.ru/79c10312
IJIOCKOCTH
Tpé€XrpaHHblid yroj, HEpaBeHCTBA IS
TpeXIpaHHbIX yrioB. Teopema bubmuoreka [IOK
76
[Tudaropa, TeopemMbl KOCUHYCOB U https://m.edsoo.ru/2faadc3f
CHHYCOB JIJIsl TPEXTPAHHOIO yTJIA
77 DneMeHTHI ChepUIECKO TeOMETPHH: bubmmoreka [JOK
reoJIe3NYECKHUE JINHNUU Ha 3emiie https://m.eds00.ru/79853608
78 KonTpoubsnas padora Ne3 "Yrubl u
paccrosiHus'
79 Cucrematuzanus 3HaHUH
"MHOrorpaHHyK | €ro 3JIeMeHThI"
80 [Tupamuga. Buasl nupamu.

[IpaBunbHas nmupamuaa
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[Ipusma. IIpsamas u HakIOHHAS

81 npusMmsl. [IpaBunbHas npuzma .
PR A — ) Bu6morera LIOK
ky6 https://m.edso00.ru/a95f5c04
83 Beinykiibie MHOrorpannuku. Teopema 1 bubnmoreka [JOK
Olinepa https://m.edsoo.ru/7ad0020b
1Oy HPABIIbHbIE MHOFOFPAHHUKI https://m.eds00.ru/235171b3
85 KonTposbnas padora Ned 1 bu6mmoteka [JOK
"MHoOrorpaHHuku" https://m.edsoo.ru/f47dfefd
86 ITonsiTue BeKTOpa Ha MJIOCKOCTH U B 1 bubnnorexa [JOK
MIPOCTPaHCTBE https://m.eds00.ru/79¢10312
87 Cymma BexTopos . Eggﬁﬁgfggigggfaadcﬁ
88 Pastocts pexTopon 1 ﬁ?&?ﬁﬁ?&fﬁﬁgssgeos
89 [TpaBwiio mapaienenueaa 1
90 YMHOKEHHE BEKTOpa Ha YNCIIO0 1
Paznoxenue BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JISKAIINX B OJHOM 1
IJIOCKOCTH
92 CkansipHO€E TPOU3BENECHNE 1
93 Brruncnenue yria Mexy BEKTOpaMu 1
B TIPOCTPAHCTBE
94 [Tpocreiimme 3aa4un ¢ BEKTOPAMH 1
95 [Tpocreiimme 3aa4un ¢ BEKTOPAMH 1
96 [Ipocreiimue 3a1a4u ¢ BEKTOpamMu 1
97 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
98 O060011eHNE U CUCTeMAaTU3aIHs 1
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3HAHUI

O00011eHUE U CUCTEMATU3ALIMS

99 . 1
3HAHWH
100 IIpome:kyTouHasi aTTecTANMS 1
101 IIpome:kyTouHasi aTTecTANMS 1
102 O606I£I6HI/IG A CUCTEMATU3aLMs 1
3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KosnuyecTBo yacos DJIeKTPOHHbIE
Hdara uudgposbie
Nen/m Tema ypoka Beero Kognponbnble HpﬁaKaneCKne WIyMeHHS  0GPA3OBATENbHBIE
padoTsI padoThI pecypch
[ToBTOopenue TeMbl "KooparHaTel
1 BEKTOpA Ha IJIOCKOCTH U B 1 bubmorexa LIOK
" https://m.edso00.ru/0341bc2b
MIPOCTPAHCTBE
5 [ToBTOpenue temsl "CkansgspHoe 1 bubnuoreka [IOK
MPOU3BEICHUE BEKTOPOB" https://m.edsoo.ru/bed12a43
[ToBTrOpenue Temsl "Bpruncienue
3 yria Mrén(z[y BEKTOpPaMH B 1 Bubmiorexa LIOK
i https://m.edsoo.ru/bc15f7f2
MIPOCTPAHCTBE
, | DommemersasSpmene | Bumorea 10K
p v POXOAIL pes A https://m.eds00.ru/6054b8c1
TOYKHU
5 YpaBHEHHE IIOCKOCTH, HOPMaJlb, 1 bubnuoreka [JOK
YpaBHEHHUE INIOCKOCTH B OTPE3KaxX https://m.eds00.ru/188f6216
6 YpaBHEHUE IJIOCKOCTH, HOPMaJb, 1 bubnmnorexa [JOK
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax https://m.edsoo.ru/016e25eb
7 BekropHoe npousBeneHue 1 bubmaorexa LIOK
p p a https://m.edso0o.ru/c94ba09b
8 JluneliHble HEPABEHCTBA, INHEHMHOE 1 bubnunorexa LIOK
IIPOrPaMMHUPOBAHKE https://m.eds00.ru/897dd3b2
9 JIunelinble HEPABEHCTBA, JIMHEITHOE 1 bubnunorexa LIOK
IIPOrPaMMHUPOBAHKE https://m.edsoo.ru/1468bab3
AHaJIUTUYECKHE METOJIbI pacuéTa
10 yTrJia MeXIy HpSIMI)IMI/IHB P 1 bubnmorexa LIOK
https://m.edsoo.ru/Obdelbe8
MHOTOTpaHHUKAX
11 AHanuTHUYeCKHe METO/Ibl pacuéra 1 bu6muoreka [JOK

yriia MCXKIY INIOCKOCTSAMU B

https://m.edsoo.ru/3cefl10e5
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MHOT'OrpaHHUKax

12 dopMyIa pacCTOSHUSA OT TOYKH 10 bubnuoreka [JOK
IJIOCKOCTH B KOOpAMHATAX https://m.eds00.ru/0b136158
13 Haxoxnenue paccTossHUM OT TOUKH bubnunoreka LIOK
710 TUIOCKOCTH B Ky0e https://m.edsoo.ru/26a03fb7
u o
o | Do et o o Busorea 101
A p https://m.eds00.ru/5513d87b
UpaMu/Ie
15 Kontpoabnas pabora Nel Bbu6moteka [JOK
"AHanuTH4yeckasi reomerpus'' https://m.edsoo.ru/d189bde2
16 CeueHurss MHOTOTPaHHUKOB: bubnnorexa [JOK
CTaHJIapTHbIE MHOTOT'PAHHUKH https://m.edso0.ru/810cfleb
17 CeueHrst MHOTOTPAaHHUKOB: METO/[T bubmmoreka [JOK
CJIEZIOB https://m.edsoo.ru/4a33a8ab
C :
18 crawmprie niockocti, Bubmiorera LIOK
A1ap ’ . https://m.edsoo.ru/5caefclb
MepecevyeHus MPSIMBIX U TIIOCKOCTEH
19 [TapannenbHble MpsiMbIE U bubmuoreka [IOK
IIJIOCKOCTH: TIapAJIICJIbHBIEC CEYCHUS https://m.edsoo.ru/23f4f089
20 [TapannensHble IpsMBbIE U bubmuoreka [IOK
IJTIOCKOCTH: Pac4Y€T OTHOLIECHHI https://m.edsoo.ru/dee379eb
[TapannensHbie MpsMBbIC U
21 HJ‘I(I)OCKOCTI/I' yrnmpMemay bubmorexa LOK
' https://m.edsoo.ru/a28fd74e
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
[lepnieH UKy IsIpHBIE TIPSMBIC U
OCKOCTH: CTaH/ia ena
22 Eg HIC<H E/Ilc nTﬁ 11152{;;01?05;61171 u buGmuorexa [IOK
PHCHIIY AP https://m.edsoo.ru/5a827900
MPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB
IT
epHeH,[[I/II?yJ'ISIpHBIe MpsiMbIE U BuGmorexa LIOK
23 IJIOCKOCTH: TEOpPEMa O TPeX

MEePIICHANKYJIISIPax

https://m.edsoo.ru/d3alfe30
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[lepnenquKynspHbIC IPSAMBIE U

bu6nuoreka [IOK

24 IUIOCKOCTH: BBIUMCIIEHUS JJINH B https://m.edso0.ru/48db7058
MHOTOTpaHHUKAX
IloBTOpEeHue: mIomagu
25 MHOFOpFOJIBHI/IKO;H (bﬂo MYJIBI JUTST buGnuorexa LIOK
y . » POPMYJIBL 1 https://m.edsoo.ru/725effc4
IoIaiel, COOOpaKeHUsI MOA00MS
IloBTOpEeHue: mIomagu
26 MHOFOpFOJIBHI/IKO;H (bﬂo MYJIBI JTSI buGnuorexa LIOK
y . » POPMYJIBL 1 https://m.edsoo.ru/8efbe78e
IoIIaiel, COOOpaKeHHS IOI00MS
IloBTOpEeHue: miomagn
27 MHOFOpFOJ'IBHI/IKOI;H (bﬂo MYJIBI JUTSI buGnuorexa LIOK
y . » POPMYJIBL 1 https://m.edsoo.ru/77c22fc5
TIoIIaIel, COOOpaKeHHUS ITOT00MS
IImomaan ceueHnii MHOrOI'paHHUKOB:
28 IUIO HlaIlI/I [IOBEPXHOCTEN ng e3aHus Bubmmorexa LIOK
maj P » pasp https://m.edsoo.ru/1780ba5d
Ha 4acTH, COOOpaxKeHus MoAo0us
IInomann ceueHN MHOTOIPAaHHUKOB:
29 ILIO Hla HI/I [IOBEPXHOCTEMN 53 €3aHUs bubnorexa LLOK
man p » Pasp https://m.edso0.ru/078cd184
Ha YacTH, COOOpakeHUs MOA00Hs
KonrpoanHast padora Ne2
30 "HOBI”I)“O elme'l?\moror AHHUKU bubnnorexa [JOK
P ) P "w https://m.edsoo.ru/7491efe0
ceyeHHs] MHOTOTPAHHHUKOB
O06BeM Tema. O0beM bubmuorexa [JOK
31 _
MIPSIMOYTOJIBHOTO MapasulelIenIe1a https://m.edsoo.ru/4dffda97
30 3amaun 06 yaBOeHUH Ky0Oa, O bubmmoreka [JOK
KBaJpaType Ky0a; 0 TPUCEKIIMH yTIia https://m.edsoo.ru/74b2ad91
CrepeoMeTpHUECKIUE 3a0aUU
33 CBHIEclHHBIGIz: 00BEMOM e brbnnoreka [JOK
https://m.edsoo.ru/ec24dfc2
MPSIMOYTOJIHHOTO TIapaJuieTenue/ia
IIpuknannele 3a1a4i, CBI3aHHBIE C
34 BBII)LII/ICJ'ISHI/ICM Olé’béM’a bubnnoreka [JOK
https://m.edsoo.ru/f465d10e
MPSIMOYTOJIBHOTO TTapaJUIeIICITHIIe 1A
35 O06BEM IPSIMOM TPU3MBI
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CrepeomeTpuueckue 3a1auu,

bu6nuoreka [IOK

36 CB}ISaH\I’{LIe C BBIYHCIIEHHEM 00HLEMOB https://m.edso0.ru/48db7058
MPSIMOM TTPU3MBI
37 IIpukiiagHele 3a1a4m, CBsI3aHHbIE C bubmunoreka [JOK
00BEMOM TIPSMON MPU3MBI https://m.edsoo.ru/725effc4
Brrunciaenue 00bEMOB TeEI C
38 IMOMOIIBIO ONPEACIEHHOTO bubnmnoreka HOK
uHTerpasa. O0bEM HAKJIOHHOM https://m.edsoo.ru/8efbe78e
MIPU3MBI
Brrunciaenue o0bEMOB TeI €
39 ITOMOIIBIO OIIPEACIEHHOTO Bubmorexa LOK
m P I,[_ https://m.edsoo.ru/77c22fc5
uHTerpana. O6bEM NUpaMu/Ibl
dopmyna o0ObEMa MUPAMUIBL.
40 OTIF{)OH};eHI/Ie O6’beMO]§) 00| ;IMI/I c Bubmiorexa LIOK
P a https://m.edsoo.ru/1780ba5d
OOIIKM YTIIOM
dopmyna 00bEMa TUPAMUIEL.
41 OTEI)OH};GHI/IG 06LeM01£) HI/ngMI/IJI c bubmiorexa LJOK
https://m.edsoo.ru/078cd184
OOIINM YTIIOM
CrepeoMeTpHUUeCcKUe 3a0a4Un
42 CBH?EIHHI)IGI:(): 06LéMaMI/IHHaKJ;0HHOI71 Bubmiorexa LTOK
https://m.edso0.ru/7491efe0
MIPU3MBI
43 CrepeomeTpuueckue 3a1auH, bubmuoreka [IOK
CBSI3aHHBIE C 00bEMaMU TUPAMUJIBI https://m.edsoo.ru/4dffda97
IIpuknanaeie 3aga4u 110 TEME
44 "Op6’LéMJI1>I Tea" JSBHSaHHBIe C bubmiorexa LIOK
. ’ N https://m.edsoo.ru/74b2ad91
00BEMOM HAKJIOHHON TPU3MBI
IIpuknandele 3aga49u 110 TEME
45 "Op6’LéMJI1>I Tea" JSBHSaHHBIe C bubmiorexa LJOK
. ’ https://m.edsoo.ru/ec24dfc2
00BEMOM MTUPAMHU/TBI
16 [Tpumenenue o0bEMOB. Boruncienue
PACCTOSIHUS JI0 TNTIOCKOCTH
47 KoutpoabHnas padora Ne3 "Oobém
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MHOIOrpaHHuka'"

I_II/IJII/IHI[pI/I‘ICCKaSI IMOBCPXHOCTD,

bubnunoreka LIOK

48 00pasyloIHe IHIHHAPHIECKOH https://m.edsoo.ru/48db7058

MMOBEPXHOCTHU
I I I

49 H;I’IJJII;: o HJE);I MZHLKgg;Z B)C:IP{IOCTI/I Bubmiorexa LIOK
1 Ap- ax p https://m.edsoo.ru/725effc4
[WIAH]PA
Konndeckas MoBepXHOCTD,

50 00 Halzq}oK ;eHK(?HII/:‘)I(:CK;; Bubmiorexa LIOK

pasytolll https://m.edsoo.ru/8efbe78e

noepxHoctu. Konyc

51 CeueHue KOHycCa MIOCKOCTHIO, bubmmoreka [JOK
MapajyieIbHOM MJIOCKOCTH OCHOBaHUS https://m.edsoo.ru/77c22fc5

59 VYceuénnsiit konyc. M3o0paxenue bubnnorexa [JOK
KOHYCOB M YCEUEHHBIX KOHYCOB https://m.edso0.ru/1780ba5d

53 [Tnomaae 60KOBOM MOBEPXHOCTH H bubnunoreka LIOK
ITOJIHOW ITOBEPXHOCTH KOHYyCa https://m.edsoo.ru/078cd184
[Tnomans 60KOBOI MOBEPXHOCTH H bu6nmorexa LIOK

54 . )
IIOJIHOM ITOBEPXHOCTU KOHYCa https://m.edsoo.ru/7491efe0
CrepeoMeTpuuecKue 3aaud Ha
JIOKa3aTeJIbCTBO U BEIYHCIIEHHE, bu6nmorexa LIOK

55 . )
IIOCTPOEHUEM CEUCHUH LIMIIMH]IPA, https://m.edsoo.ru/4dffda97
KOHyca
CrepeomeTpuueckue 3aa4 Ha

56 JIOKa3aTeIbCTBO U BEIYHCIICHHE, bubnmnorexa LIOK
MOCTPOEHUEM CEUCHUH LUIIMHIIPA, https://m.edsoo.ru/74b2ad91
KOHyca

57 [Ipuknagubie 3aa4n, CBSI3aHHBIE C bubnunorexa LIOK
LWIAHAPOM https://m.edsoo.ru/ec24dfc2

58 [Ipuknagseie 3a1a4n, CBI3aHHBIE C but6mmorekxa [IOK
WJINHIPOM https://m.edso0.ru/f465d10e

59 Cdepa u map

60 [Tepecedenue cdepsl U mapa ¢
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wiockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bun u m3o0pakenue
mapa

[lepeceuenue cheps! u mapa ¢
wiockocThio. Kacanue mapa u cdepsl

bubnunoreka LIOK

61 IJIOCKOCTRIO. Bu u m300pakeHne https://m.edso0o.ru/48db7058
mapa
62 VYpasuenue chepsl. [Lnomans chepbr bubmmorexa [JOK
U e€ yacreu https://m.edsoo.ru/725effc4
bubnunoreka LIOK
63 CummeTpust chepet i mapa https://m.edsoo.ru/8efbe78e
CrepeomeTpHuUuecKHe 3aa4H Ha
0Ka3aTeJIbCTBO CJICHHE,
64 §B§3aH;LJIIeI) cf)BC(bHe B(I;;{ﬁ LJIIJaHI(/)IM Bubmorexa LOK
P HIApOM, https://m.edsoo.ru/77c22fc5
MMOCTPOCHUEM UX CEUCHHI
IIJIOCKOCTBIO
CrepeomeTpuueckue 3aauu Ha
0Ka3aTeJIbCTBO CJICHHE,
65 gB:I;aHEBf; c?)BC(bP; B(I));{ﬁ ;aHI(’)IM bubmmorexa LHOK
p HApOM, https://m.edsoo.ru/1780ba5d
MOCTPOCHUEM UX CEUCHHI
MIJIOCKOCTBIO
66 [IpuknagHelie 3a7a4n, CBSI3aHHbBIE CO bu6nmorexa LIOK
cdepoil u mapom https://m.eds00.ru/078cd184
[ToBTOpEHME: OKPYKHOCTH HA
67 HJ'IOCK(E)CTI/I BBI‘IEZJ‘IGHI/ISI B Brbmrorexa LIOK
’ https://m.edsoo.ru/7491efe0
OKPYKHOCTH, CTaHJapTHBIC TTO100US
68 PaznuyHbIe KOMOMHAITUN TEI but6mmorekxa [IOK
BpAILIEHUS U MHOTOI'PAHHUKOB https://m.edsoo.ru/4dffda97
69 3agaum o Teme "Tema u bubmuoreka [{OK
MIOBEPXHOCTHU BpaleHus" https://m.edsoo.ru/74b2ad91
70 3amauu o Teme "Tena u bubnuorexa [JOK

MTOBEPXHOCTHU BpaieHus"

https://m.edsoo.ru/ec24dfc2
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71

72

KonTtpoabnas padora Ned "Tena n
NMOBEPXHOCTH Bpamenus'

06beém mummHapa. Teopema 00
00BEME MPSAMOTO MIITUHAPA

73

Brruncienue 006EMOB TEI C
[TOMOIIBIO OMPEIETIEHHOTO
uHTerpaia. O6bpEM KoHyca

74

75

76

TTimommaan OOKOBOM U TIOTHOM
MMOBEPXHOCTH KOHYCa

CrepeomeTpuyecKue 3a1auu,
CBSI3aHHBIE C BHIYKMCIIEHHEM 00BEMOB
HWJIMHPA, KOHYCa

[Ipukiiagueie 3aga4u 10 TEME
"OOBEMBI M TUIOIIAIN TOBEPXHOCTEH
Ten"

77

78

O06bEM mapa u MapoBOTO CEKTOpA.
Teopema 06 06véme mapa. [1nomans
ctepnl. CTepeoMeTprUIeCcKre 3a/1a4H,
CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB
1rapa, IrapoBoOro CErMeHTa u
IIIAPOBOT'0 CEKTOpa

[IpuknanHble 3a1a4u MO TEMe
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM I1apa U IUIOIIAIbI0 CEpHI.
CooTHOIICHUST MEXIY TUTOIIAISIMA
MOBEPXHOCTEH U 00bEMaMU
MOAOOHBIX TEJ

79

[TonoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenue o6wEma mpu moo0uu.
CrepeomeTpHuuecKkue 3a1auu,
CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB
TeJ U TUTOIIA/IeH TTOBEPXHOCTEH

80

KonTpoabHas padora NeS




81

"Il1omaaym NOBEpPXHOCTH H
00bEMBI KPYIJIBIX Te"

JIBYDKEHHMSI IPOCTPAHCTBA.
OtoOpakenusi. J|BmwkeHust u
paBeHcTBO (puryp. OOmIHe CBOMCTBA
IBUKCHUU

82

83

Buapl n1BuKeHMI: napaieIbHbII
MEePEHOC, IEHTPAJIbHASI CHMMETPUS,
3epKajibHasi CAMMETPHSI, TOBOPOT
BOKPYT MPSMOit

[IpeobpazoBanus nomodus. [psmas u
cdepa Diinepa

84

85

86

I'eomeTpuueckue 3amaun Ha
MIPUMEHEHUE JBUKEHUS

KonTtpouabnas padora Ne6

""BekTops! B npocTpancree'

Ob6o06maromiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10-11 knaccos,
cucTeMaTu3alus 3HaHuH:
"[TapaninenbHOCTb NPSAMBIX U
MIJIOCKOCTEH B IpocTpaHCcTBe"

87

O6o06matomiee nosropenue 11
MIOHATHUI U METO/I0B Kypca
reomerpuun 10-11 kmaccos,
cucTeMaTu3anus 3HaHui: "BekTopbl
B IIPOCTpPaHCTBE"

88

O6o06mmatomee nopropenue 11
MIOHATHUI U METO/I0B Kypca
reomerpuun 10-11 kmaccos,
cucTeMaTu3anus 3HaHui: "BekTopbl
B ITpocTpaHcTee”

89

O6o6maromee moBTopenue 11




90

91

MOHATUH U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucremaruzanus 3HaHui: "O0beM
MHOTOIpaHHUKa"

O6o6maromee nmoropenue 11
MOHATUH U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
cucremaru3anus 3HaHui: "O0beM
MHOTOI'paHHUKa"

O6o6maromee nmosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10-11 knaccos,
cucTeMaTu3anms 3Hanuii: "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX
Ten"

92

93

Oo6o6mtaromee nmosTopenue 11
MOHSTHI ¥ METOJIOB Kypca
reomerpun 10—11 kmaccos,
cucremaTu3anus 3Hanuit: "Ilnomann
MTOBEPXHOCTU U 00BEMBI KPYTJIBIX

TCII
HpOMe)KyTO‘-IHaﬂ arrecranmusd

94

HpOMe)KyTO'-IHaﬂ arrecranmusd

95

96

[ToBTOpenue, 06o0IIEHNE U
CUCTEeMaTH3aIlHsl 3HAHUH

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKH U €€ pOoJib B Pa3BUTHHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBFOTEPHBIX TEXHOJIOTUI

97

WcTopust pa3BUTHS CTEpEOMETPUH
KaK HayKH U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI




98

99

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKd U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBFOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKH U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

101

Hcropus pa3sBUTHS CTEPEOMETPUU
KaK HayKH U e€ pojib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

Hcropus pa3BUTHS CTEPEOMETPUM
KaK HayKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

102

WcTopus pa3BUTHS CTEpEOMETPUU
KaK HayKH U €€ poJIb B Pa3BUTHHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

102




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Matemaruka: anreOpa 1 Hayajla MaTEMaTUYECKOI 0 aHalu3a, reomeTpus. ['eomerpus. 10-11
kiacc. YueOnuk. ba3oBsii u yrimyonéunsiii yposuu/ Atanacsa JI.C., Byry3os B.®.,
Kamomues C.b. u np. ;Aknuoneproe odmectso "U3narenscto "l[Ipocemenue”

I'eometpus. unakruueckue matepuansl. 10 kinacce. bazoBsiii u npodunsHbl ypoBHU./B.T.
3uB; AkmnmonepHoe obmiecTBo "M3narensctBo "[IpocBemienne"

I'eomerpus. Aunaktuueckue Mmarepuaisl. 11 kinacc. ba3zoBsiit 1 nmpoduasHbi ypoBHU./b.I'.
3uB; AkimoHepHoe odbmectBo "M3narenscTBo "[Ipocsemnienue"

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

Metoanyeckoe mocodue K MpeIMeTHON THHIK yuyeOHUKOB 1o reometpun JI. C. AtanacsH,
B.®.byry3oBa, C.b.Kanomuesa u ap.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/

https://ege.sdamgia.ru



