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IHOACHUTEJIBHASA 3AIINCKA

['eometpust siBisieTcss OOHUM U3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETrO
oOmero oOpa3oBaHus, Tak KaK OO0ECHEYMBAET BO3MOXKHOCTh HW3YUYCHHS
JUCIUIUIMH ~ €CTECTBEHHO-HAyYHOW  HAMpaBlIEHHOCTH W MPEIMETOB
I'YMaHUTApHOTO UK. [IoCKONbKY JIornueckoe MbllUIeHHE, PopMUpyeMoe MpU
U3y4eHUH  OOy4alollMMUCS  TOHSATUHUHBIX  OCHOB  TE€OMETpUH,  IPHU
JI0Ka3aTeIbCTBE TEOPEM U MOCTPOCHUH LIETIOYKH JIOTUYECKUX YTBEPKICHUN MTPU
pEIICHUH T€OMETPUYECKUX 3aJ1ay, YMEHHUE BbIABUTATh U OMPOBEPraTh TMIIOTE3bI
HEMOCPEJICTBEHHO MCIOJB3YIOTCS MPU PEHICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO
[IMKJIa, B YACTHOCTHU (DPU3MUECKUX 3a7ad.

lens ocBoeHust mnporpammbl yueOHOro Kypca «l'eomerpusi» Ha
yrayOnéHHOM  ypOBHE —  pa3BUTHE  WHIUBUIYAIbHBIX  CIIOCOOHOCTEH
oOy4JaronmMxcsi Mpu U3y4EeHUH TEOMETPUHM uepe3 00ecrneueHue BO3MOKHOCTH
NpUOOPETeHHsT U UCIOJIb30BaHUsl Oosiee MIyOOKHMX F€OMETPUUYECKUX 3HAHUU U
NCUCTBUN, CHEHU(PUYHBIX TEOMETPUM, M HEOOXOIUMBIX I YCIEIIHOTO
npodeccoHanbHOTO  O0pa3oBaHUs,  CBSA3aHHOTO € MCIOJb30BaHUEM
MaTEMaTUKH.

[IpuopuTeTHBIMU 3aa4aMu Kypca T€OMETpUH Ha YriyOJIEHHOM YPOBHE,
PACHIMPSAIONIMMH U YCUIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBJISFOTCS:

paclIMpeHrue MPeACTaBICHNUsI O TEOMETPUH KaK 4acTH MUPOBOU KYJIbTYpPbI
1 GOpMHUPOBAHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BXHEHIITMX MAaTEMaTUYECKUX MOJIEISAX, MO3BOJISIOIIMX ONMUCHIBATh U U3y4aTh
pa3Hble SIBJICHUS OKPYXKAIOIIEr0 MHUpa, 3HAHWE MOHSATUHHOrO amnmapara Io
pazneny «CrepeomeTpus» yueOHOTO Kypca reOMETPHH;

dbopMHpOBaHHE  yYMEHHUS  BIIaJIeTh  OCHOBHBIMH  TMOHATUSIMH O
IPOCTPAHCTBEHHBIX (PUTypaXx U UX OCHOBHBIMH CBOMCTBaMH, 3HAaHHE TEOPEM,
dbopMyn U yMEHHE WX MPUMEHSATb, YMEHUS JOKA3bIBaTh TEOPEMbI U HAXOIUTh
HECTaHAApTHBIE CIIOCOOBI PEIICHHUS 3a/1aY;

dbopMHpOoBaHHE YMEHHUS pACIO3HABaTh Ha YepTekax, MOJEISAX U B
pealbHOM MHUpPE MHOTOIPAaHHMKM M Tejla BpalleHus, KOHCTPYHpPOBATh
reOMETPUYECKUE MOJCIIH;

dbopmupoBaHue MOHUMAaHUS BO3MOHOCTH aKCHUOMATUYECKOTO
NOCTPOEHUSI MaTeMaTHYECKUX TeopHil, (HOPMUPOBAHHE TMMOHUMAHUSA POJIU
aKCHMOMATHUKH MPU MPOBEICHUH PACCYKICHUN;

(dbopMHpoBaHUE YMEHUS BJIAJIETh METOJAMH JTOKA3aTeNIbCTB U aJITOPUTMOB
pElIeHHs, YMEHUSI UX MPUMEHSATh, IPOBOJIUTH JOKA3aTeNIbHbIE PACCYKIICHUS B
XOJIe¢ PEIICHHUs] CTePeOMETPUYECKUX 3a7a4 M 3a7a4 C M[PaAKTHYECKUM
comepkanueM,  GOpMHpOBAHHE  MPEACTaBICHUS O  HEOOXOJIMMOCTH
JI0Ka3aTeNbCTB MpPU OOOCHOBAHMM MAaTEMAaTHYECKUX YTBEPKICHUM U POJU
aKCHMOMAaTUKH B MPOBEJICHUU JCAYKTUBHBIX PACCYKICHUH;

pa3BUTHE W COBEPIICHCTBOBAHWE MHTEIUICKTYaIbHBIX W TBOPYECKUX

CIoCOOHOCTEM oOy4Jaronmxcs, M03HABATENILHON AKTUBHOCTH,
UCCJIeI0BATEIbCKUX YMEHUHN, KPUTHUYHOCTH MBILUJICHUS, HTHTEpECca K U3yUEHHUIO
reOMETPUH;

dbopmupoBaHue GyHKIMOHATBHOM IPaMOTHOCTH, peeBaHTHOM

reoMCeTpun: yYMCHHUA PACIIO3HABATH IIPOABJIICHHA T'COMCTPUYCCKUX HOHHTI/Iﬁ,
00BEKTOB M BaKOHOMepHOCTeﬁ B PCAJIBHBIX JXHN3HCHHLIX CHUTyallUsaX W IIPpHU
N3YyUCHUN OPYI'ux y‘{€6HBIX npecaMeToB, IPOABIICHUA 3aBUCUMOCTEH U



3aKOHOMEpPHOCTEH, MOJEIUPOBaHUSl pealbHBIX CHUTyallud, HCCICAOBAHUS
NOCTPOEHHBIX MOJIeIeH, MHTEPIPETAIIMU OJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIepKaTEeIIbHBIMU JIMHUSIMUA y4eOHOro Kypca «l'eomeTpusi»
B 10-11 xmaccax sBisitorcsi: «lIpsiMble W TIJIOCKOCTM B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «Bektopsl M KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TpeboBaHHE «YMETh ONEPUPOBATH
HOHITUSIMUY», PEIEBAHTHBIMU I'€OMETPUM Ha YTIyOJEHHOM YpOBHE OOyYEHHS B
10—-11 knaccax, OTHOCUTCS] KO BCEM COJIEpKATEIbHBIM JIMHUSM y4eOHOTO Kypca,
a (GopMHUpOBaHME JIOTHYECKUX YMEHUWM paclpeliessieTcss He TOJbKO IO
colepKaTelibHbIM JIMHUAM, HO HW 10 Tojmam oOyuenus. CoxaepxaHue
oOpa3oBaHMs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJibTaTaM OCBOCHHS
®denepanbHOl paboueil MporpaMMbl, paclpeAesi€HHbBIM IO TojaM OOy4eHHs,
CTPYKTYPUPOBAaHO  TakuM  oOpa3oM, 4YTOObBI KO BCEM  OCHOBHBIM,
NPUHIMIHAIBHBIM BOIIPOCaM OOy4YaroIifecs: o0paiaiuch HEOJHOKPATHO. DTO
MO3BOJISIET OpPraHW30BaTh OBJAJICHUE TE€OMETPUUYECKUMH TOHATUSIMU U
HaBbIKAMM TIOCJIEJIOBATEIbHO M TOCTYIATEIbHO, C COOJIIOJICHUEM MPUHIIUIA
PEEeMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYaTh B OOIIYI0 CHUCTEMY
r€OMETPUYECKUX MPEACTABICHUN OOydaronmxcs, paciupsiss U yriyosss eg,
o0pa3ysl MpOYHbIE MHOKECTBEHHbIE CBA3H.

[lepexo K M3y4YEHUIO TEOMETPUU HA YTIyOJIEHHOM YPOBHE TTO3BOJISIET:

co3garh ycioBus Ui guddepeHnHani  00y4deHUs, IOCTPOCHHUS
UHAUBUIYAJbHBIX 00pa30BaTEeNbHBIX MPOrpaMM, OOECHeuUuThb YIiyOJEHHOE
U3y4YeHHE FreOMETPHUH KaK COCTaBJIstolIel yueOHoro npeamera «MaTemaTukay;

NOJITOTOBUTHh OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YUYEHUsT MAaTEMaTHUKH C
y4€ToM BbIOOpa Oyayuieit mpodeccuu, odecrieynBas NpeeMCTBEHHOCTh MEXKIY
o01muM ¥ mpodeccuoHaIbHbBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» Ha yriayOinEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kitacce — 102 gaca (3 gaca B Henento), B 11 kitacce —
102 gaca (3 yaca B HeZIeIIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS CTepeoMeTpuu. Touka, mnOpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATUYECKOM MOCTPOCHHH CTEPEOMETPUH:
AKCHUOMBI CTEPEOMETPUHU U CIICJICTBUS U3 HUX.

B3anMmHOe pacnosiokeHHe NPSIMBIX B IPOCTPAHCTBE: MEPECEKAKOLIUECH,
napajielibHble U CKpenuBarouiuecs mnpsmble. [[pU3Haku CKpelnBarOIUXCs
npsaMbiX. [lapannenpHOCTh MHpAMBIX W IUIOCKOCTEH B MPOCTPAHCTBE:
napajielibHble TpPSIMbIE B TIPOCTPAHCTBE, MAPAJIIEIBHOCTh TPEX MPSAMBIX,
napajuieIbHOCTh NpsAMOM M IUIOCKOCTH. [lapamnenbHoe W LEHTpaJIbHOE
pOEKTHUpOBaHue, n300paxenue Guryp. OCHOBHBIE CBOWCTBA MapalieIbHOTO
npoekTupoBanus. M3o0paxkenue ¢uryp B mapamieqbHON MPOEKUUU. YTIbI C
COHAIPaBJICHHBIMU CTOPOHAMH, YIrOJl MEXKIy HpPSAMBIMA B HPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEW:  MapajyieibHbIE  IJIOCKOCTH,  CBOWCTBA
napajUieNibHbIX IIockocTed. Ilpocreiime mnpocTpaHCTBEHHbIE (QUIYpBHI Ha
IJIOCKOCTH: TETPA3AP, MapAJIEIEIUIIE ], TOCTPOCHUE CEUEHU .

[leprieHAUKYISIPHOCTHh NPSMOM U INIOCKOCTH: NEPIEHAUKYJIISPHBIE MTPSMBbIE
B IIPOCTPAHCTBE, MPSIMbIE MapaJICIbHbIE U MEPIEHAUKYISPHBIE K MIOCKOCTH,
OPU3HAK MNEPHEHAUKYISAPHOCTU MPAMOM M IUIOCKOCTH, TEOpeMa O IMpSAMOM
NEPNEHIUKYJIAPHON MJIOCKOCTH. OpTtoroHansHOE IPOEKTUPOBAHHUE.
[leprieHIMKYNSIp W HAKJIOHHBIE: pACCTOSHHE OT TOYKH JO0 IUJIOCKOCTH,
pacCcTosiHUE OT MPSMOM JO IUIOCKOCTH, MPOEKIHs (UTypbl Ha IUIOCKOCTb.
[leprieHIUKYISPHOCTh IUIOCKOCTEM: NPU3HAK NEPHEHIUKYJISAPHOCTH JBYX
IJI0CKOCTEN. Teopema 0 TpEX NEPIEHAUKYIAPAX.

VYTIbl B IPOCTPAHCTBE: YIoJl MEXAY MPSAMON U MJIOCKOCTHIO, IBYTPAHHbBIN
yroJl, JIMHEWHBIA YroJl JBYIPAHHOrO yrja. TpEXTpaHHbIA W MHOTOTPAHHBIC
yriibl. CBOMCTBA IJIOCKUX YIJI0OB MHOTOTPaHHOro yria. CBOMCTBA IIIOCKUX U
IBYIPAHHBIX YTJIOB TPEXTPAHHOrO yrya. [eopeMbl KOCHMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHoOrorpaHHuKHu

Buabl MHOTOrpaHHUKOB, pa3BEPTKA MHOrOrpaHHUKA. [Ipu3mMa: n-yronbHas
npu3Ma, MpsMas W HAKJIOHHAs NPHU3MbI, OOKOBass M TOJIHAS TOBEPXHOCTh
npusMsbl. [lapamnenenunesn, npsMOyroJibHbIN MapajijIeiAenuIe] U €ro CBOKWCTBA.
Kparuaiiiine mnyTd Ha MOBEPXHOCTM MHOTOrpaHHUKa. Teopema Oijepa.
IpocrpancreenHas Teopema Ilugaropa. ITnpammia: n-yrosibHas MUpamuza,
mpaBuibHAs M yced€HHas nupamuzpl. CBoicTBa péOep M OOKOBBIX IpaHEi
npaBUJIbHOW nupaMuabl. [IpaBuiIbHBIE MHOTOIPAaHHUKH: NIPaBUJIbHAS NIPU3Ma U
npaBUJIbHAS NUpaMuIa, NPaBUJIbHAS TPEYroJibHash NMUpaMUlla U IMPABHIbHBIN
terpa’ap, Ky6. IlpencraBieHue o MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JOJIEKa’Ip U UKOCAdIP.

Boluucienue 31€MEHTOB MHOTOIPAHHHMKOB: pEOpa, AMaroHai, YIJIbL.
[Tnomans GOKOBOM MOBEPXHOCTH M TMOJHOW MOBEPXHOCTH MPSAMOW IMPHU3MBI,
IUION[aJb OCHOBAaHMM, TeopemMa O OOKOBOW MOBEPXHOCTH MPSAMOW MPU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MPaBUILHOM NUPaMUIbI,
TEOpeMa O TUIOLIAN YCEYEHHON TUPaAMU/IBI.

CummMmerpuss B MPOCTPAHCTBE. OJEMEHTHl CUMMETPUU MPABUIBHBIX
MHOTOTpaHHUKOB. CUMMETpHsSI B NPAaBWIBHOM MHOIOTPAHHUKE: CUMMETPUS



napajiesienune1a, CAMMETPHUS MPABWIBHBIX MPU3M, CUMMETPHS MPaBUILHON
UPAMUJIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsiTUS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, AJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIC, COHAIPABIEHHBIE W MPOTHUBOIOIOKHO
HaIpaBJICHHbIE BEKTOpbl. PaBeHCTBO BeKTOpoB. JleMCTBUSI C BEKTOpAMH:
CJIO)KE€HUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHOXKEHUE
BekTOpa Ha uuciio. CBoicTBa cloXeHHs BEKTOpoB. CBOMCTBA YMHOXKEHHS
BeKTOpa Ha uyucino. [loHstue  KoMmmaHapHble  BeKTOpbl.  [Ipu3Hak
KOMIUIaHAPHOCTU TpEX BeKTOpoB. I[lpaBmio mnapamenenunena. Teopema o
Pa3NOKEHUH BEKTOpa MO TPEM HEKOMILUIaHAPHBIM BekTOopam. [IpsmoyronbHas
cuctemMa KoopauHat B mpocTtpaHcTtBe. KoopnuHatel BekTopa. CBSA3b MEXIY
KOOpJMHATAMU BEKTOpa M KOOPJAMHATAMHM TOYEK. YTOJ MEXAYy BEKTOpamHu.
CkansipHoe Ipou3BeeHUE BEKTOPOB.
11 KJIACC

TeJia BpaleHnus

[ToHsaTHA: UMIMHApPUYECKAs IOBEPXHOCTh, KOHUYECKAs ITOBEPXHOCTD,
chepuueckasi TMOBEPXHOCTh, OOpa3yrolue IoBepxHOCTeH. Tena BpaleHus:
IUIUHIP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3zauMHOe pacmosiokeHue
chepbl M IUIOCKOCTH, KacaTejbHas IUIOCKOCTh K cdepe. M3oOpakeHue Tten
BpalleHus Ha TJI0CKOCTH. Pa3BépTka nunuuapa u konyca. Cummerpus cepsl u
miapa.

O6BEM. OcHoBHBIE cBoMcTBa 00bEMOB Ten. Teopema 00 o00BEME
IPSAMOYTOJBHOTO TMapajuienenumnena u ciaeAcTBus u3 He€é. OO0BEM NpsMol u
HAaKJIOHHOW TPU3MBI, MWIMHApPA, NHUpaMuabl U KoHyca. OObEM 1mapa wu
IapOBOI'0 CErMEHTA.

KomOunaruu ten BpaiieHuss 1 MHOTOrpaHHUKOB. [Ipusma, BrrucanHas B
UJIMHIP, OMNHUCaHHAs oOKojo IwmiauHapa. Ilepeceuenune cdepbl U 1mapa c
m1ockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTOTpaHHUKA,
OTMMCAHHOTO OKOJIO cdephl, chepbl, BOUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaILICHUSI.

[Tmomaaer MOBEPXHOCTH IUIMHApPA, KOHYCa, TUIOMAab chephl U e€ JyacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAJCH TMOBEPXHOCTEH
noao0HbIX puryp. IlpeodpazoBanue nmomodus, romorerus. Pemenue 3amay Ha
MJIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

IToctpoeHue ceyeHWil MHOTOTPAHHUKOB M TeJl BpAICHUS: CEUCHUS
nuauHapa (MapauieibHO U TEPHEHIUKYJISIPHO OCH), CEUeHMs] KOHyca
(mapayienbHBIE OCHOBAHHMIO M IMPOXOJIAIINE Yepe3 BEpIIMHY), CEUCHHS Iapa,
METOJIbl  TOCTPOECHHUSI CEUEHUW: METOJ CJEI0B, METOJl BHYTPEHHErO
MPOEKTUPOBAHMS, METO/I IEPEHOCA CEKYIIEH IIIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopsl B mpoctpancTBe. Omnepanuu HaJa BEKTOopamHu. BekTtopHoe
YMHOKE€HUE BEKTOpOB. CBOWMCTBA BEKTOPHOTO yMHOXKeHUs. IIpsmoyrosibHas
cucremMa koopauHaT B mpocTtpaHcTBe. KoopauHatel BekTopa. Paznmoxenue
BekTopa 10 ©0Oasucy. KoopaWHATHO-BEKTOPHBIM METOJ TMPU  PEUICHUH
reOMETPUUECKHUX 3a]1a4.

JABUKEeHNsSI B MPOCTPAHCTBE

JIBmxenus npoctpancTBa. OtoOpakeHus. JIBUkeHUsI U paBEHCTBO (UTYD.
OO6mue cBoiicTBa ABMKEHUM. Buapl JIBWKEHUN: TapaluielbHBIA TEPEHOC,



[ICHTpAIbHASI CUMMETPHS, 3€pKajbHasi CUMMETpPHUS, MOBOPOT BOKPYT MPSIMOM.
[TpeobpazoBanus nonpodus. [Ipsmas u chepa Ditnepa.



ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«T'EOMETPUS» (YIJIYBJIEHHBIM YPOBEHbL) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHKE:

cOPMHUPOBAHHOCTh  TPAXKIAHCKOW  MO3UIMM  OOYyYaromerocss  Kak
AKTUBHOT'O ¥ OTBETCTBEHHOI'O WJIEHA POCCUUCKOI0 OOLIECTBA, MPEACTABICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYD, SIBJICHUH,
OpoLeayp TPaKIAaHCKOro o0miecTBa (BBIOOPBI, OMPOCHI M JIPYroe), yMEHUe
B3aMMOJICICTBOBATh C COI[MAJIbHBIMM HHCTUTYTAMH B COOTBETCTBHUM C HUX
GyHKUMUSIMHU ¥ HA3HAYCHHUEM;

2) naTpUOTHYECKOEe BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTh POCCUNUCKON TPAXKIAHCKON MACHTUYHOCTH, YBAKECHUS
K MPOIIIJIOMY U HACTOSIIIEMY POCCUHCKOM MaTeMaTHUKH, IICHHOCTHOE OTHOIICHUE
K JIOCTH)KEHHUSIM POCCHMCKHX MAaTEMaTHKOB M POCCHMCKON MaTeMaTH4YeCKON
IIKOJIbI, MCIOJb30BAHUE ATUX JOCTHXKEHHH B JIPYTUX HayKaX, TEXHOJOTHUSX,
chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHE JTyXOBHBIX LEHHOCTEH POCCHIICKOTO Hapo/a,
c(OpPMHUPOBAHHOCTh, HPABCTBEHHOTO CO3HAHMS, OSTUYECKOrO TOBEACHMS,
CBA3AHHOTO C TNPAKTUYECKUM TNPUMEHEHUEM JIOCTM)KCHUH HaykKu U
JESTENbHOCThIO YYEHOTO0, OCO3HAHHWE JMYHOIO BKJIaJa B IOCTPOCHUE
YCTOWYUBOTO OYyIyIIEro;

4) cTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIIOYAsl ICTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3azay, perieHui, paccykJIeHUH,
BOCIIPUMMYHMBOCTh K MATEMaTUYECKUM aCMEKTaM Pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocIUTAHME:

c(OpPMHUPOBAHHOCT, YMEHHUS NPUMEHSITh MAaTeMAaTHUYECKHEe 3HAHHUS B
MHTEpEecax 3J0pOBOTO M 0e30macHOro o0pas3a >KW3HHM, OTBETCTBEHHOE
OTHOUIEHHWE K CBOEMY 3JI0POBBIO (30pOBOE MHTAaHHE, COATAHCHUPOBAHHBIN
PEXKUM 3aHATUNA U OTIbIXA, PETyJsipHas (pu3nuecKas akTUBHOCTD), (PU3NUECKOE
COBEPILICHCTBOBAHHE npu 3aHITHIX CIIOPTHUBHO-03/]0POBUTEIHHOM
JeSITEbHOCTHIO;

6) TpynoBoOe BocniuTaHME:

TOTOBHOCTh K TPyAy, OCO3HAaHHUE IIEHHOCTH TPYIOJIOOUS, WHTEpPEC K
pasnuYHBIM _ chepaM  NPO(ECCHOHAIBHON  JCATENBHOCTH, —CBSI3aHHBIM  C
MaTEMaTUKOW U €€ NMPUIIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur W peanu3oBbIBaTH COOCTBEHHBIC KU3HEHHbBIC IUIAHBI,
FOTOBHOCTh U  CIHOCOOHOCTH K  MaTreMaTH4eckoMy oOOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUM BCEHW >KU3HU, FOTOBHOCTh K AKTUBHOMY
YyYacTHIO B PEIICHUHU MTPAKTUYECKUX 3a]1a4 MaTeMaTHYECKON HApaBIIeHHOCTH;

7) 3K0JI0THYeCcKOe BOCIIUTAHME:

c(OpPMHUPOBAHHOCTh JKOJOTUYECKOM KYJIbTYpbl, MOHUMAaHUE BIUSHUS
COLIMAJIbHO-DKOHOMHYECKUX  MPOIIECCOB HA  COCTOSIHUE MPUPOJHONM U
COLIMAJILHOM Cpelbl, OCO3HAHHE TJ00aJbHOTO XapaKTepa AKOJIOTHYECKUX
npo0sieM, OpUEHTALMS HA IPUMEHEHHE MAaTEMAaTUYECKUX 3HAHUN ISl PEIICHUS
3a/1ay B 00JIaCTH OKPY>KAIOIIEeH Cpejibl, IJIAHUPOBAHUE MOCTYIKOB U OLIEHKU UX
BO3MOXHBIX MOCJIEICTBUM JIJIsI OKPYXKAIOILIEH CPeJibl;



8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Da3BUTHS HAayKM U  OOIIECTBEHHOM MPAaKTUKH, MOHUMaHUE
MaTEMaTUYECKONM HayKH Kak cdepbl 4elOBEYECKOM NEeATEeTbHOCTH, ITAloB €&
pPa3BUTHS W 3HAUYUMOCTH JUIsl PA3BUTHSA [UBWIM3ALMU, OBJIAJCHHE S3BIKOM
MaTEMaTUKH U MaTeMaTU4YeCKOW KyJbTypOoW Kak CpPEJICTBOM IO3HAHHS MUPA,
TOTOBHOCTh OCYHIECTBIISITh MPOEKTHYIO U HCCIEI0BATENBCKYIO JIEATENbHOCTh
UHAUBUIYAIBHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS

ba3zoBble 1ornyeckue aAecTBu:

BBISIBJISITh M XapPaKTEPU30BaTh CYIECTBEHHBIC MPU3HAKH MAaTEMaTHIECKIX
OOBEKTOB, TMOHATHM, OTHOIICHUNA MEXIy TMOHATHSAMH, (DOpMyIHUpOBATH
OTIpeCTICHUS MOHATHUH, yCTaHaBIIUBATh CYIIIECTBCHHBIN pU3HAK
KJIacCH(PUKAIMU, OCHOBaHWs JJsi OOOOIIEHHS ¥ CpaBHCHHS, KPUTCPUU
IPOBOJIMMOTO aHAJN3a;

BOCIIpUHUMATh, (QOpMyIHpoBaTh MW  MpeoOpa3oBBIBATH  CYKICHUS:
yTBEpIUTEIbHBIC U OTPUIIATENIbHBIC, EAMHIUYHBIC, YACTHBIC U O0IIUE, YCIOBHEIC,

BBISIBJISITH ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
NpoTUBOpEYHsl B (DaKTax, JaHHBIX, HAOIIOJCHUSAX U YTBEPKACHUSIX, IPEIaraTh
KPUTEPHUU JIJIsl BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA,

JeNIaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX WU
WHIYKTUBHBIX YMO3AKITFOUCHUN, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

POBOJIUTH CaMOCTOSITEIILHO JI0Ka3aTeNIbCTBA MaTeMaTHYECKUX
yTBepXACHUN (TIpsIMbIE W OT TPOTHBHOIO), BHICTpAUBATh apryMEHTAIIUIO,
NPUBOJAUTh TIPUMEPHl M KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBCHHBIE
CYXKICHHSI U BEIBOJIBI;

BBIOMpATh CIIOCOO pemieHus y4eOHOM 3amadu (CpaBHHUBATh HECKOJIBKO
BAPMAHTOB pEIICHUs, BBHIOMpAaTh HaWOoOJee MOAXOMANUH C  y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUEB).

Ba3oBble ucciiegoBarejbcKue 1eHCTBUA:

MCTIOJIh30BaTh BOIIPOCHI KaK HMCCIEAOBATEIbCKUNA HHCTPYMEHT TO3HAHMS,
dbopMyJIMpOBaTh  BOINPOCHI, (PUKCHUPYIOIIME MTPOTHUBOpEUHE, MpolieMy,
yCTaHaBIIMBATh KCKOMOE M JaHHOE, (OPMHUPOBAThH TUIIOTE3Y, ApTYMEHTHPOBAThH
CBOIO TIO3HIIMIO, MHCHUE;

POBOJIUTH CaMOCTOSITEIILHO CTUIAHUPOBAHHBIH OKCIIEPUMEHT,
MCCIICJIOBAaHUE TI0 YCTAHOBIECHUIO OCOOCHHOCTEW MaTeMaTHYeCKOro OOBEKTa,
SBIICHUSI, TIPOIECCa, BBIABICHUIO 3aBHCHMOCTEH MEXIy OOBEKTaMH,
SIBIICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITENILHO (DOPMYITHPOBATH 0OOOIICHUS U BBIBOJBI 110 pe3yIbTaTaM
NPOBEACHHOTO HAONIOJIEHUS, WCCIEAOBAaHUSA, OIICHUBATh JOCTOBEPHOCTh
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIECHUH;

POTHO3UPOBATh BO3MOXKHOE pa3BHTHE TPOIECCa, a TaKXKE BBIABUTATH
MPE/IIIONI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmanmeii:

BBISIBJIATH J1e(DUIMTH MH(DOpPMAIMK, JaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JIJISl pEeUICHHUS 3a/1a4H;



BbIOMpaTh ~ MHGOPMALMIO M3  HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHANIM3UPOBaTh, CHUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUIOB U (POPM MPEACTABICHHUS;

CTPYKTYpPUPOBAaTh MHPOPMALIUIO, MPEJCTABIATh €€ B PA3IMUHbIX (PopMax,
WUTIOCTPUPOBATh TpaduuecKy;

OLICHUBATh HaJEKHOCTD uHdopMaIuu 1o CaMOCTOSATEILHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHHMBEpPCaJIbHbIE YUeOHbI€e AelCTBHSI

Oo0menue:

BOCIIpUHUMATh U  (QOPMYJIHPOBATh CYXJICHHS B COOTBETCTBUU C
YCJIOBUSIMH M TIEJISIMH OOIIIEHMUSI, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY
3pEHHS B YCTHBIX M TUCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUSI IO X0y PCIICHHS
3a/1a4l, KOMMEHTUPOBATH MOJYYCHHBIN pPe3ybTaT;

B X0/i¢ 00CY>KJIeHHUs 3a]1aBaTh BOIPOCHKI IO CYIIECTBY 00CYKIaeMOW TEMBbI,
npoOJieMbl, pelIaeMoil 3ajadyd, BBICKA3bIBATh HWJICH, HAIICJICHHBIC Ha ITOMCK
pelIeHns], COMOCTABIISITh CBOU CYXKIEHUS C CYXJICHHUSMU JIPYTHX YYACTHUKOB
nuasora, oOHapy»XKHUBaTh Pa3IMYKMe U CXOJICTBO MO3UIUN, B KOPPEKTHOH dopme
(hopMyIMpPOBaTh PA3HOIIIACHS, CBOM BO3PAKCHUS;

PEACTaBIIATh pe3yIbTaThl perieHus 3aJ1a4Hu, IKCIICPUMEHTA,
UCCJIEJIOBAHUS, TIPOCKTA, CAMOCTOSATEIIbHO BHIOMpATh (hOpMaT BBICTYILICHUS C
y4ETOM 3aJ1a4 IPE3CHTAIIMU U OCOOCHHOCTEH ay IUTOPHH.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE eiiCTBHUSA

Camoopranusanus:

COCTaBJISITh TUIAH, AJITOPUTM PEIISHUS 3a]]a9i, BEIOUPATh CIIOCO0 pelIeHus
C y4€TOM HUMEIOIUXCS PECypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHHA C y4ETOM HOBOH
uHopMaum.

CaMOKOHTPOJIb, IMOIHOHATIbHBI HHTEJJIEKT:

BJIaJICTh HABBIKAMH TIO3HABATENbHOW pediiekcMu KakK OCO3HaHUs
COBEpIIAEMBIX JCHCTBUI W MBICIUTEIBHBIX TPOIECCOB, WX PE3yIbTaToOB,
BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CaMOKOHTPOJIS MpoIlecca W pe3ysbrara
pelleHusT MaTeMaTHYECKOH 3a1a4u;

NPeIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NpPHU PEHICHUU
3aJa4d, BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX
0OCTOSITENTLCTB, IAHHBIX, HAWJIEHHBIX OITNOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILICHWBAaTh COOTBETCTBHE pe3yibTaTa IETU W YCIOBUSAM, OOBICHATH
NPUYUHBl JTOCTIDKEHUST WU HEJOCTHKCHHSI PE3yJbTaTOB JCSITEIbHOCTH,
HaXOJHUTh OIMHNOKY, TaBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSIT€IbHOCTD:

NOHMMAaTh W WCIOJNB30BaTh  MPEUMYIECTBA  KOMAaHIHOW U
WHIUBHIyaIbHON pabOTHl MPHU pEIIeHWH YYeOHBIX 3a/aad, MPUHUMATH IETh
COBMECTHOH NIeATEIHHOCTH, MJIAHUPOBATh OPTaHMU3AIMIO COBMECTHOW paboTHl,
pacmpeenaTh BUIbl paboT, JOroBapuBaThCs, 0OOCYKIaTh MPOIIECC U Pe3yiIbTar
paboThl, 000011aTh MHEHHUSI HECKOIBKHX JIIOJICH;

y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (00CyKaeHUsl, OOMEH MHEHUH,
«MO3TOBBIC TITYPMBD» W WHBIC), BBINOJHATH CBOIO 4YacTb paboOThl U
KOOPAMHHUPOBATh CBOW JECHCTBUS C APYTMMHU YJICHAMH KOMaHJbI, OIEHUBATh
Ka4yecTBO  CBOETO0  BKJIaJa B OOmMMH  MPOAYKT MO  KPUTEPHSIM,
c(hOpMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.



INPEAMETHBIE PE3YJ/IBTATDBI

K konity 10 kiaacca oOydaromuiicss HayIuTCs:

CBOOOJHO OMEpPUPOBATH OCHOBHBIMHU TMOHITHSIMH CTEPEOMETPUH TIpU
pEIIeHNH 33719 U TIPOBEJCHUH MaTeMaTUIECKIX PACCYKICHUH;
NPUMEHATh aKCHOMBI CTEPEOMETPHUH M CIICJICTBUS U3 HUX TIPH PEIICHUN
rC€OMETPUUYECKUX 3a/1a4;

KJIaCCU(PHUIIMPOBATH B3aUMHOE PACTIONIOKEHHUE TIPSMBIX B POCTPAHCTBE,
TUTOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX | IJIOCKOCTEH B MPOCTPAHCTRBE;
CBOOOJIHO OMEPHUPOBATh TMOHITHSIMH, CBS3aHHBIMH C YIJIAMH B
NPOCTPAHCTBE: MEXKIY MPSMBIMH B MPOCTPAHCTBE, MEXKIY NPSIMOU U
TUIOCKOCTBIO;

CBOOO/IHO OTIEPUPOBATH MOHATUSMH, CBI3aHHBIMH C MHOTOTpaHHUKAMU;
cBOOOJHO pacro3HaBaTh OCHOBHBIC BHJbI MHOTOTPAHHHMKOB (TIpH3Ma,
nUpaMua, MPSMOYTOJIBHBINA MapajuIeNienune, Kyo);
KJIacCH(PUIIMPOBATh MHOTOTPAHHHWKH, BBIOMpAas OCHOBaHUS IS
KJIaCCU(PUKAIUH;

CBOOOJHO ONEPHPOBATh MOHATHSIMH, CBS3aHHBIMH C CCYCHHUEM
MHOTOTPAaHHHUKOB TJIOCKOCTHIO;

BBIMIOJHATh ~ TapajuiellbHOe,  IEHTPaJbHOE ©  OPTOrOHAJIBHOE
NPOEKTUPOBaHWE (QUTYp HA IJIOCKOCTh, BBIMOJIHATH H300paKEeHUS
Guryp Ha IUIOCKOCTH;

CTPOUTH  CEUYCHHSI MHOTOTPDAHHUKOB  pa3UYHBIMH  METOIAMH,
BBITMIOTHATH (BBIHOCHBIC) IUIOCKHE YEPTEKHM W3 PHCYHKOB IPOCTHIX
00BEMHBIX (PUTYpP: BUI CBEPXY, COOKY, CHU3Y;

BBIUMCIISITh  IJIOMIAJAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpu3Ma,
nUpaMua), TEOMETPUUECKUX TeJ ¢ MPUMEHEHHEM (HopMyT,

CBOOOJIHO ONEpUPOBATh TMOHSATUSMHU: CHMMETPHsSI B IPOCTPAHCTBE,
IEHTP, OCh M TUIOCKOCTh CHMMETPHUH, IIEHTP, OCh W IUIOCKOCTh
CUMMETPHUHU QUTYPBI;

CBOOOJHO ONEPUPOBATHh MOHATHSIMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJTHSTH JICHCTBUS HaJl BEKTOPAMH,

pemath 3aJa4d Ha JO0Ka3aTeIbCTBO MAaTEMaTHYECKHX OTHOIICHHHA |
HaX0XKJIEHUE TEOMETPUYCCKHUX BEIMYMH, IPUMEHSISI N3BECTHBIC METOIbI
NpU PEUICHHH MaTeMAaTHYECKUX 3a]a4 TOBBIIICHHOTO M BBICOKOTO
YPOBHSI CIIO)KHOCTH,

NPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CpPEACTBA M AJICKTPOHHO-
KOMMYHHKAIIHOHHBIE CHCTEMBI TPH PEIICHUH CTEPEOMETPUICCKUX
3ajad;

W3BJIEKaTh, MPEOOPA30BBIBATE M HHTEPIPETUPOBATH MHPOPMAIUIO O
NPOCTPAHCTBEHHBIX T€OMETPUYECKHX (UTYypax, MPEACTABICHHYIO Ha
YepTekax U pUCYHKaX;

NPUMEHATh TMOJIyYCHHBIC 3HAHUS Ha TPAKTUKE: CpPaBHUBATh U
aHAJIM3UPOBATh PEAbHBIC CUTYaIlUU, TPUMEHSATh M3yYEHHBIC TIOHATHUS
B MpoIlecce IMOUCKA PEIICHUS MaTeMaTUYecCKd CHOpMyITHpOBaHHON
pOOJIEMbI, MOJISIIUPOBATh PEAbHBIC CUTYAIlUU Ha SI3bIKE T€OMETPHH,
MCCIIeZIOBATh TIOCTPOCHHBIC MOJICITH C UCTIOJIb30BaHUEM
T€OMETPUUYECKUX TIOHSATHH M TEOopem, ammapara aiareOpbl, pemarh



MMPAKTUYCCKUC 3aJa4H, CBSA3AHHBIC C HAXOXKIACHUCM TI'COMCTPHUUCCKHUX
BCJINYHNH,

HMCTb IIPCACTABIICHHUA 00 OCHOBHBIX 3Tarax Pa3BUTHA TCOMCTPHUU KaK
COCTaBHOM 4acCTH q)YHﬂaMGHTa Pa3BUTHA TEXHOJIOTUM.

K konity 11 kiaacca oOydaromuiicss HayquTCs:

CBOOOJTHO OIEpPUPOBATh MOHATUSAMHU, CBSI3aHHBIMU C IHJIMHIPHYCCKOM,
KOHUYCCKOH M CHEpPUYECKON IMOBEPXHOCTSAMHU, OOBACHATH CIIOCOOBI
TIOJTYYCHMS;

ONepUPOBaTh TOHATHUSAMH, CBS3aHHBIMHM C TEJIaMH  BpaIICHUS:
IWIMHAPOM, KOHYCOM, CEpPOi U IapoM;

pacmo3HaBaTh Teja BpaileHus (IWIUHADP, KOHYC, cdepa W ImIap) u
OOBSCHATH CIIOCOOBI TIOJTYYCHHS TEJT BPAIICHUS;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHUE CEephl U IIIOCKOCTH;
BBIYHCIIATh BEJIMYUHBI 3JICMEHTOB MHOTOTPAHHUKOB M TEJ BPAILCHUS,
00BEMBI U TUTOIIAJM MTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJl BPAILICHHUS,
TCOMETPUYCCKUX TEJI C TPUMEHEHUEM (hopmyIT;

CBOOOJTHO ONICPHUPOBATh TMOHATHSIMH, CBS3aHHBIMH C KOMOWHAITUSIMU
TEJ BpAIIEHWS W MHOTOI'PAHHHUKOB: MHOTOTPAaHHWK, BIMCAHHBIA B
chepy U OnMCaHHBIN 0KOJIO cdepsl, chepa, BIUCAHHAS B MHOTOTPaHHUK
WM TEJIO BPAILICHHUS,

BBIYHCIIATH COOTHOIICHUS MEXKIY IUIONIQJSIMH TOBEPXHOCTEH U
00BbEMaMH 110JI00HBIX TEI;

U300pakaTh HW3y4daeMbie (PUTYpBHI, BBINOJIHATH (BBIHOCHBIC) ILIOCKHE
YEPTEIKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TCII BPAIICHUS;

U3BJICKaTh, MHTEPIPETHPOBATH M IMPeoOpa3oBbIBATh HWHOOPMAIUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYCCKUX (PUTYpaxX, MPEACTABICHHYIO Ha
YepTekax M pUCyHKax;

CBOOOJTHO OIIEPUPOBATH IMOHATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATD OTICPAIMK HAJl BEKTOPAMHU;

3aJ1aBaTh MIOCKOCTh YPAaBHCHHEM B JICKAPTOBOW CUCTEME KOOPJIMHAT;
periarh TCOMETPUYSCKHE 3aJlayd Ha BBIYMCIICHHE YIJOB MEXIY
OPSIMBIMM M TUIOCKOCTSIMM, BBIYMCJICHUE PACCTOSHHA OT TOYKH JO
IUIOCKOCTH, B IICJIOM, Ha MPUMEHEHHE BEKTOPHO-KOOPJAMHATHOIO
METO/1a NP PEIICHUH;

CBOOOJHO ONCPHUPOBATH IMOHATHSIMH, CBS3aHHBIMH C JIBIDKCHHECM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBHIKCHUI;

BBITIOJIHATh M300pa)XKCHUS MHOTOTPAHHUKOB M TEJ BpalllCHHS IpU
napajyieIbHOM TIEPEHOCe, IIEHTPAJIbHOM CHMMETPHUH, 3CpKaIbHOU
CUMMETPHH, IPU TTOBOPOTE BOKPYT MPSAMOM, MpeoOpa3oBaHMs MOI00HS;
CTPOUTh CCUCHHS MHOTOI'PDAHHMKOB M TCJI BpAlllCHHS: CCUCHUS
mIMHApa (mapajuielbHO M NEPICHANKYJIIPHO OCH), CEUCHHUS KOHYca
(mapasuieNibHble OCHOBAHHUIO M MPOXOISIINE YePE3 BEPIINHY), CCUCHUS
mapa;

UCIIOJIb30BaTh METOJBI IOCTPOCHUS CCUYCHHMM: METOJ CIIECJOB, METO]
BHYTPEHHETO IPOSKTHPOBAHHUS, METO/I IIEPEHOCA CEKYIICH ITOCKOCTH;
JIOKa3bIBaTh FTCOMETPUUYCCKHUE YTBEPIKICHHUS,

IPUMEHSTh T€OMETPHYCCKUE (PAKThI ISl PEIICHUS CTEPEOMETPHUSCKHIX
3aJ1a4, MPEANOJararlfuX HECKOJBKO IIaroB PEIICHUS, €CIU yCIOBHS
NIPUMCHCHUS 3aJIaHbl B IBHOH M HESIBHOH (opMme;



pemiath 3ajladyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHHH U
HAXO0XJICHUE T€OMETPUUECKUX BEJIIMUUH;

PUMEHSTh IpOrpaMMHbIE cpencTaa u AJIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMbl TIPH PEIICHUU CTEPEOMETPUUECKHUX
3azay;

OPUMEHSATh  TOJIydeHHbIE€ 3HAHUSL HA [PAKTUKE: CPaBHUBATb,
aHANIM3UPOBaTh U OILICHUBATh peajbHbIE CHUTYyallud, MPUMEHSTH
U3y4YEeHHbIC TIOHSTHS, TEOPEMBI, CBOMCTBA B MPOIIECCE MOMCKA PEIICHUs
MaTEeMaTU4YeCKd  CPOPMYJIMPOBAHHON  MPOOIEMBbI, MOJEIHPOBATH
peanbHbIe CUTyallMu Ha SI3bIKE T€OMETPHUH, MUCCIEI0BATh MOCTPOCHHbIE
MOJIENIA C HCIOJIb30BAHUEM TE€OMETPUYECKUX TOHITHI U TEOpeM,
anmapara anreOpbl, peliarb MNPaKTHYECKUE 3a7aud, CBS3aHHBIE C
HAXO0XJICHUEM T€OMETPUUECKUX BEJIMYUUH;

UMETh MPEACTaBICHUSI 00 OCHOBHBIX 3Tamax pPa3BUTHS TEOMETPUU Kak
COCTaBHOM yacTu (hyHAaAMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KoanuecTBo yacos
HaumeHoBaHue pa3jie/ioB JuieKkTpOHHBIE (UG pPOBbIE)
n/ KounTtpoabHbie IIpakTHyeckne
U TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
n padoThI padoThI
1 BBenenue B crepeoMeTpuio 23 1
) B3anmMHoe pacnionoxxenue 6 !
MPSIMBIX B POCTPAHCTBE
[TapamienbHOCTh NPSIMBIX U
3 IIJIOCKOCTEH B 8
MIPOCTPAHCTBE
[lepnieHANMKYIAPHOCTD
4 MPSAMBIX U MJIOCKOCTEH B 25
MIPOCTPAHCTBE
VYTIBl ¥ paccTOsHAA 16 1
6 MHororpaHHuKu 7 1
BekTops! B mpocTpaHCcTBE 12
2 [ToBTOpeHue, 0600mEeHNE 1 s 5
cUCTEeMaTu3alus 3HaHUM
OBUIEE KOJIMYECTBO
102 6 0

YACOB I10 [TPOTPAMME




11 KVIACC

HaunmeHnoBanue
pa3aesioB M TeM
MPOorpamMmmbl

Ne
n/n

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThbI

IIpakTnyeckune
padoThI

DJIeKTpOHHbIe (LM(ppPOBbIE)
o0pa3oBaTe/bHbIE PeCypChl

AHanutnyeckas
reoOMeTpus

15

IToBTOpEHME,
o0o01eHue u
CUCTEMATH3aLNS
3HAHUN

15

O0BéM
MHOTOTpaHHHKA

17

4 Tena BpaieHus

24

[Tnomann
MTOBEPXHOCTH U
00BEMBI KPYTIIBIX
Ten

6 JIBrKeHus

[ToBTOpEHME,
o0o01meHue u
cucTeMaTu3aIus
3HAHUU

17

OBILEE KOJIMYECTBO
YACOB 10
[NPOTPAMME

102







IHHOYPOYHOE IINIAHUPOBAHHUE

10 KUIIACC
N KosaunuyectBo yacos DJIeKTPOHHbIE
Hara nudposbie
n/ Tema ypoka KoHnTpoibHbIe IIpakTHyeckue
Bcero U3ydeHust o0pa3oBaTe/bHbIE
n padoThI padoThI pecypesI
OcHOBHBIE TIpaBUIa
U300paKeHHsI Ha PUCYHKE
MJI0CKOCTH, MapajieIbHbIX 1 https://m.ed-
$00.rW/FOMGVRWHE
HpSIMBIX (OTPE3KOB),
CepeMHbI OTPE3Ka
[TonsaTusa crepeomeTpun:
TOYKA, IpsiMasi, INIOCKOCTb,
npocTtpancTBO. OCHOBHBIE
paBuJia U300pakeHUsI Ha https:/m.ed-
PUCYHKE IIIOCKOCTH, ! s00.1u/SECB310PZ
NapajuIeIbHbIX MPSAMBIX
(OTpE3KOB), CepeIUHBI
OTpe3Ka
[TousTHs:
NIEPECEKAIOIIMNECS
IJIOCKOCTH, https://m.edsoo.ru/T2N-
[epeceKarolmecs npsamas u I NAUSWK
IJIOCKOCTB;
MOJIYyIIPOCTPAHCTBO
[TonsTus: 1 https://m.ed-




NepeceKaronmecs
MJIOCKOCTH,
nepeceKarImecs npsamas u
MJIOCKOCTH;
MOJIYTIPOCTPAHCTBO

so0.ru/7KZVSHHVO

MHoOrorpaHHukKH,
n300paKeHNEe MPOCTEHIINX

https://m.ed-

5 MPOCTPAHCTBECHHEBIX (UTYD,
pocTp Puryp s00.1w/AHGUTWH2F
HECYIIECTBYIOIINX
00BEKTOB
MHoOrorpaHHukKH,
n300paKeHNEe MPOCTEHIIINX hitos:/ined
ttps://m.ed-
6 MPOCTPAHCTBECHHBIX (QUTYD,
PoeTp Guryp 500.1/SSUACES2Y
HECYIIECTBYIOIINX
00BEKTOB
7 AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/ID-
IIEPBBIE CIEACTBUA U3 HUX KRA603N
2 AKCHOMBI CTEPEOMETPUH U https://m.ed-
TIEPBBIE CIIEICTBUS U3 HUX $00.ru/ZIP3R7L.Q2
AKCHOMBI CTEPEOMETPHH U
NEpBbIE CIECICTBUS U3 HUX.
Crioco0bI 3a1aHus IPSIMBIX httos:/imed
9 ¥ TJIOCKOCTEHN B Atips:/m.ed-
s00.rw/AQXJXEDYR
IPOCTPAHCTBE.
O603HaueHus NpAMbIX U
IJIOCKOCTEN
10 N3o0paxenue ceueHuit https://m.ed-




NUpaMUJIbL, KyOa u
MPU3MBI, KOTOPBIC
MPOXOJAT uepe3 ux péopa.
N306paxkenue
NEPECCUCHUS MOJTYUYCHHBIX
MJIOCKOCTEM.
PackpamBanue
MOCTPOCHHBIX CEUCHUN
pa3HBIMH LIBETaMU

soo.r/EVUE9AZ7]

N3o00pakeHne ceueHnit
nUpamMu/Ibl, Ky0a u
TPU3MBI, KOTOPBIE
MPOXOJAT uepe3 ux peéopa.

1 Nzobpakenue https:/m.ed-
HnepeceyeHus MOIyYEeHHBIX s00.1/XT1VCSWB2
IIJIOCKOCTEM.

PackpammBanue
MOCTPOEHHBIX CEUCHUH
Pa3HBIMM LIBETaMHU
N3o0paxenue ceueHuit
NUpPaMUJIBL, KyOa U
IPU3MBI, KOTOpBIE
2 MIPOXOJIST uepes3 ux péopa. https://m.ed-

N3o0pakeHune
NepeCeYeHMs OJTyUEHHBIX
IIJIOCKOCTEM.
PackpammBanue

s00.ru/08LAY6GMF




MMOCTPOCHHBIX Ce4YCHUI
Ppa3HbIMU [IBCTAaMU

N300paskeHre ceueHui
NUpaMUJIbL, KyOa u
HPU3MBI, KOTOPbIE
IPOXOJAT uepe3 ux péopa.

13 Nzobpaxenue https://m.edsoo.ru/EKWH-
IIEpECEUYEHU ITOIYYEHHBIX LAWS4
IJIOCKOCTEM.
PackpamuBanue
MIOCTPOEHHBIX CEYEHUN
pa3HBIMU LIBETAMHU
14 Meropn cieoB s https://m.ed-
MOCTPOCHUS CCUCHUI $00.1/1JOON3100
Merog cienoB s
IIOCTPOEHUSI CEYEHUHN. https://m.edsoo.ru/DDAB-
15 o .
CaolicTBa nepeceyeHuit JTC2N
HPSIMBIX U IJIOCKOCTEN
Merog cienoB A
IIOCTPOEHUSI CEYEHUHN. https://m.edsoo.ru/SN3S-
16 . .
CaolicTBa nepeceyeHmit SUSEO
MPSAMBIX U TTIOCKOCTEH
[Toctpoenue ceuenuii B
nupamue, Kyoe 1mo Tpém
P y P https://m.ed-
17 TOYKaM Ha pEopax.

Co31anue BLIHOCHBIX
YEPTEIKEH U 3aIUCh I1aroB

s00.ri/HFW637QDR




MOCTPOEHUS

[TocTpoenue ceueHuii B
nupamujie, Kyoe mo Tpém

18 TOYKaM Ha pEopax. https://m.edsoo.ru/L62F-
Co3nanue BBIHOCHBIX FLCBW
YEPTEKEN U 3aIUCh LIaroB
MOCTPOEHUS
ITocTpoeHue ceueHuni B
nupamuze, Kyoe mo Tpém
19 TOYKaM Ha pEOpax. https:/m.ed-
Co3anue BBIHOCHBIX $00.ru/JIAQINZCX
YEpTEkKEU U 3aIKCh 11aroB
MOCTPOEHUS
[Toctpoenue ceuenuii B
nupammie, Kyoe mo tpém
20 TOUKaM Ha pEéOpax. https:/m.ed-
Co3manne BRIHOCHBIX $00.ru/XJEZARSTO
YEpTEkKEU U 3aIUCh 11aroB
MOCTPOCHUS
IToBTOpEeHUnE
mwianumerpun: Teopema o
71 S — https://m.edsoo.ru/L3FY-
ZL9LR
otpeskax. [logoOue
TPEYroJbHUKOB
[ToBTOpEHME httos:/m.ed.
22 uiaHuMeTpun: Teopema O

Meunemnas. PacueTsl B

soo.ru/TP9F3DVV1




CCUYCHHUSAX HA BEIHOCHBIX
yeprexax. Mcropus
Pa3BUTHUA IINIAHUMCTPHUU U
CTepeoMeTpUun

23

KonTtponpHas padora
" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

https://m.ed-
so0.ru/EBLEQ9SZ1

24

Bsaumnoe pacnonoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpemuBaroiuecs
npsimele. [Ipusnaku
CKPELIMBAIOIINXCSA
npsameix. [lapamiensHbie
IPSIMBIE B IIPOCTPAHCTBE

https://m.edsoo.ru/TY-
O90QBHKY

25

Teopema o CyleCTBOBAaHUU
Y €MHCTBEHHOCTH IPSIMOM
napasuieibHON JaHHOU
MPSMOM, MPOXOISIICH
yepe3 TOUKY MPOCTPAaHCTBA
U HE JIe)Kallel Ha JaHHOU
npsmoil. Jlemma o
NIEPECEUEHUU
napaieIbHbIX TPSIMBIX
IJIOCKOCTBIO

https://m.eds00.ru/CYUQ-
MU9K9

26

[TapasnenbHOCTB TpEX
npsMbIxX. Teopema o TpEx
NapauIeIbHBIX MPSMBIX.

https://m.edsoo.ru/TRP-
MZB3MZ




Teopema o
CKPELIUBAIOMINXCS MPSMBIX

[TapannensHoe
MIPOCKTUPOBAHHE.
OCHOBHBIE CBOMCTBA

27 apaJuIeIbHOIO https://m.ed-
MPOECKTUPOBAHUS. $00.1r/03GR5SOWZV
N3006pakenue pasHbIX
¢buryp B napajsiesbHON
MPOCKITUHU
lenTpanbpHas mpoeKLus.

73 VYron ¢ coHanpaBI€HHBIMU https://m.edsoo.ru/Z5F-
CTOpPOHAaMH. YTOJ MEXIY PA6SHI
PSIMBIMU
3aa4M Ha JOKa3aTeIbCTBO
Y UCCIIEIOBAHMUE,

29 CBSI3aHHBIE C hitps.//m.cd-

s00.1u/7W31COFG6
PAaCIIOIOKEHUEM MTPSMBIX B
IIPOCTPAHCTBE
[TonsATHA: mapamienbHOCTh
IIPSIMOM U INTIOCKOCTH B
npoctpaHcTse. [Ipu3znak
30 H]:pajlieHBHOCTI/I I;Ip;{MofI u hitps://m.cd-
$00.1u/N18CUO03L
mockoctH. CBOMCTBA
napajuieIbHOCTH NMPSAMOU U
IUIOCKOCTH
31 ['eomeTpuyeckue 3a1auu Ha https://m.ed-




BBIUMCIICHUE U
JI0Ka3aTeIbCTBO,
CBSI3aHHEBIE C
MapajuieIbHOCTHIO MPSIMBIX
7 TIOCKOCTEH B
MIPOCTPAHCTBE

$00.1u/2DD9X2MQ3

[Toctpoenue ceueHus,
IPOXO/IAIIETO Yepes
JaHHYIO IIPSAMYIO Ha

https:/m.ed-

32
yepTexke U MapauieIbHOro s00.ru/1PO6R 5839
Ipyrou npsamoit. Pacuér
OTHOIIIECHUI
[TapannensHas npoekuus,
IpUMEHEHUe JJIs
MOCTPOCHUS CEUCHU KyOa Httos-//med
ps://m.ed-
33 Y Napajuiesienuiena.
p a 500.00/930T7FLSK
CaoiicTBa
napasuieNienumnena u
MPU3MBI
[TapannenbHble MIOCKOCTH.
34 TP M3HAKH HADAICIEHOCTIH https://m.edsoo.ru/QFU-
P P o JAHV88
JIBYX IJIOCKOCTEN
Teopema o
napauieTbHOCTH U httos=//m ed
ps://m.ed-
35 €IMHCTBEHHOCTHU

IJIOCKOCTH, MPOXOISAIIEH
yepes TOUKY, He

500.1ru/2WG4W4XNO




MPUHAICKAITYIO0 TaHHOU
IUIOCKOCTH U CJIEACTBUS U3
Heé

CaolicTBa napauiesbHbIX
IJIOCKOCTEH: O
napajuieIbHOCTH NPSIMbBIX

https://m.ed-

36 nepeceveHus npu
P P s00.1u/3KIKV3ROG

MEePECCUCHUH JIBYX

napauieIbHBIX TIIOCKOCTEH

TpeTbeit

CaoiicTBa napamuieabHbIX

TUTOCKOCTEH: 00 OTpe3Kax

napauieIbHBIX MPSIMBIX,

3aKIIFOUYEHHBIX MEKITY httos-//med
ps://m.ed-

37 napasuiebHbIMU

P 500.1W/QLA4PYRAT
IJIOCKOCTSIMU; O
[IEPECCYECHUH PSIMOU C
JBYMsI MTapajuieIbHbBIMU
MJIOCKOCTSIMU

13 IToBTOpEHME: Teopema https://m.edsoo.ru/9VIZI-
[Mudaropa Ha miaockocTu WCo6J
[ToBTOpEHME:

19 TPUTOHOMETPHUS https://m.ed-
MNPSAMOYTOJILHOT'O $00.1W/Z6FNNNTSD
TPEYroJIbHUKA

40 CBoiicTBa KyOa u https://m.ed-

MMpAMOYT'OJIBHOTO

s00.ru/HYNIQ7850Q




MapajiejienmIic1a

Brruncnenue mimH
OTPE3KOB B Ky0e u

https://m.ed-

41
PSIMOYTOJIBHOM s00.1/FZBZVPOEC
napajuleJenuIneie
[leprieHANKYISIPHOCTH
IPSIMOM U TUIOCKOCTH. httos://m.ed
ps://m.ed-
42 Hpusnak s00.1w/ISFSHOGG3
NEPIEHUKYJIIPHOCTU
IIPSIMOM U INIOCKOCTHU
[TepnieHIUKyISIPHOCTD
IPSIMON U TUIOCKOCTH. httos://m.ed
ps://m.ed-
43 II
PH3HAK so0.rw/K38BG31ZH
NEPIEHIUKYJIIPHOCTU
IIPSIMOM U TNIOCKOCTH
Teopema o cylecTBOBaHUH
Y €IMHCTBEHHOCTH
44 IPSIMOM, IPOXOIALIECH https://m.ed-
4epes TOYKY MPOCTPAHCTBA 500.r/WF3MTS4ES
Y NIEPIEHANKYJIIPHOHN K
IUIOCKOCTH
[TimockocTtu u
45 N https://m.edsoo.ru/OKT-
NEPIEHIUKYJISPHBIE UM GKHNSI
IpsIMble B MHOTOTpaHHHUKaX
[TimockocTtu n httns://m.ed
46 TEPIIEHIUKYIIAPHBIE UM .

MMPpAMBIC B MHOT'OI'paHHUKAX

s00.1u/S1VOAWIW3




[lepnenaukymnsp u
HakjoHHas. [loctpoeHune

https://m.ed-

47
HEPIEHANKYJIIpa U3 TOYKHU s00.1uw/KIP9L4ZCX
Ha MpAMYIO
[lepnenaukynsp u
HakJIoHHas1. [locTpoenue https://m.ed-
48
HNEPIEHANUKYIISIPA U3 TOYKHU s00.ru/2[TUD45PR
Ha NPAMYIO
Teopema o Tpéx
49 « ax ( N https://m.edsoo.ru/CNE1-
NepHeHANKYIIspax (mpsamast PAIUS
u oOparHas)
Teopema o Tpéx httos:/mLed
ps://m.ed-
50 NepIeHIUKYIIpax (mpsmast <00 10/[PCGSCAWN
U oOpaTHas)
Yron mexnay
51 T —— https://m.edsoo.ru/K4E-
PEIHBAION HQ3E9E
NPSIMBIMU
[Touck neprneH MKy pHBIX
57 MPSIMBIX C TIOMOIIBIO https://m.ed-
NEePICHAUKYJISIPHBIX $00.1/EBYVPSMSI
IIJIOCKOCTEN
53 OproroHanbHOE https://m.ed-
POEKTHPOBAHHE 500.ru/GPOZX8VHE
[TocTpoenue ceuenuii kyoa,
54 T ——— https://m.edsoo.ru/F5Z-
PHSMBL, TIp MOAIAE

IMUpaMuJibl C IIOMOIIBIO




OpTOFOHaJIBHOﬁ IMpoeKuuu

[TocTpoenue ceuenuit kyoa,
NPU3MBI, TPABUILHON

https://m.edsoo.ru/T50FU-

55
MUPAMUIBI C IIOMOIIBIO DOOJ
OPTOTOHAJILHOM MPOEKIUU
CummMmeTpus B
IIPOCTPAHCTBE hitos:/m.ed

ps://m.ed-

56 .
OTHOCUTEIIBHO HHOCKOSTI/I <00.r0/NTTKTZMEK
[LnockocTn cumMmeTpuil B
MHOT'OTPaHHUKAX
[IpusHak

57 NEPHEHIUKYIIAPHOCTH https://m.ed-
MPSIMOU U TNIOCKOCTH Kak s00.rw/L.9E703U3V
CJIEACTBHE CUMMETPHUU
[IpaBuibHBIE

58 MHOT'OTpaHHUKH. Pacyér https://m.ed-
PacCTOAHUM OT TOYKH 10 soo.ru/Z9E166HHZ
IJIOCKOCTH
[IpaBuibHBIE

59 MHOTOIpaHHUKHU. Pacuér https://m.edsoo.ru/TJ-
PacCTOSAHUM OT TOYKH 10 SUOWZTH
IJIOCKOCTH
CnocoOsI OMyCTUTh

60 HEPIEHAUKYIISAPEIL: https://m.edsoo.ru/DH-
CUMMETpPHUS, CABUT TOUKHU FUCBWO6

110 MapaJuIeIbHON IIPSIMOM




CnBur no HenapamuieabHON

61 DAMOIL. H3MEHEHI https://m.edsoo.ru/90OAN-
p0,3veee VFEOE
paccTostHuM
KonTponbnas pabora

2 "B3auMHOE pacnonoxeHue https://m.ed-

MPSMBIX U IIJIOCKOCTEN B $00.1u/JWSUZNNS8J
npocTpaHcTse”

[ToBTOpEHUE: yron Mexy

NPsIMBIMH Ha JIOCKOCTH,

63 TPUTOHOMETPHUS B https://m.ed-
MIPOU3BOJIBHOM $00.1u/SKORHWDFQ
TPEYTroJIbHUKE, TEOpEMA
KOCHHYCOB
[ToBTOpEeHUE: yron Mex 1y httos://med

ps://m.ed-

4

6 CKPEILIMBAIOIIMMUCS so0.rt/WBREU9US7?
MPSIMBIMH B IIPOCTPAHCTBE
I'eomerpuueckue MmeToabl

65 BBIYMCJICHUS yIJIa MEXKIY https://m.ed-
MPSIMBIMH B s00.1ru/3U40237CK
MHOTOTPaHHUKAX

BYI'PaHHBIN yTOJI.

66 é[ yvp y N https://m.edsoo.ru/8H4CY -
BOWCTBO JIMHENHBIX YIJIOB FABO
JIBYTPAHHOI'O yrjia
[lepnenaukynspHbie

67 miockoct. CBOMCTBA https://m.edsoo.ru/F1H-

B3aUMHO
NEPIEHANKYIISIPHBIX

M69NVD




IUIOCKOCTEN

[Ipu3Hak
NEPHEHANKYISIPHOCTH
IJIOCKOCTEM; TeopemMa o
63 IpAMOi TIPeCeTeHNA TBYX https://m.edsoo.ru/FYST-
. MQ43F
IJI0CKOCTEH
NePHEHANKYIISIPHBIX
TPEThEN TIOCKOCTH
[IpssMOyTOIBHBIM
napajuieNienunen; Kyo;
69 H3MCpEHES, CROHCTRA https://m.edso0.ru/K99DB-
NDAW
MPSIMOYTOJIBHOTO
napa’suiesienuIena
Teopema o AuaroHanu
70 PSAMOYTOJIBHOTO https://m.ed-
rnapajieyenunena u s00.1w/E3T10AD61
CIIEJICTBHE U3 HEE
CrepeoMeTpuueckue u
MPUKJIAAHBIC 3a/1a41
71 CII:SBaHIfI)Ie co BJ;[aI/IM’HI)IM hutps: manls
s00.1/4TBYU36HZ
PaCIIONIOKEHUEM TIPSIMBIX U
IJIOCKOCTH
IToBTOpEeHue:
CKpEIIUBAIOIINECS TPSIMbIE,
72 naf)annenbﬁme HJ'IOCII:OCTI/I huips: ks

B CTaHOAPTHBIX
MHOT'OI'paHHHUKax

s00.1ru/TL947D6WK




[Tapa napayutenbHbIX
IIOCKOCTEH Ha
CKPEIIMBAIOIINXCS
MPSIMBIX, PACCTOSTHUE

https://m.ed-

73 MEX Y s00.1w/YFWZTQREN
CKPEIINBAIOIIUMUCS
HNPSIMBIMH B TIPOCTHIX
CUTyalusax
PaccrosiHue oT TOUKH 110 httos://m.ed
74 HJ'IOCK(iCTI/I, paccTostHue oT ;(I)WN ASEIM
IPSIMOM 10 TUIOCKOCTH
Brruncnenue pacctosHui
MeXy
75 CKpPEIHUBAOIIAMUCS https://m.ed-
MPSAMBIMHA C IIOMOIIBIO $00.1u/SWIOVIIHMD
NEePHEHANKYISIPHON
IUIOCKOCTH
TpéxrpanHslii yrou,
HEpaBEHCTBA JUIs
TpPEXTPaHHBIX YTJIOB. htos://med
76 Teopema Iugaropa, 500.1u/3XGHNLQA4J
TEOPEMbI KOCUHYCOB U
CHUHYCOB JJIs1 TPEXTPAHHOIO
yriaa
DeMeHThI cheprudecKoi httos: L ed
77 TEOMETPUH: T€0IE3UYECKHE -

JIMHAM HA 3eMiie

s00.ru/HMVTV74CP




KontposnbHast pabora

https://m.ed-

78 YU
"Vrubl u paccrosHus" $00.1w/1RTWZ59YU
Cucremarusanys 3HaHUM https://m.ed
) ps://m.ed-

79 MHOFOFpiIHHPIK U €T0 s00.1u/VC3UOAK3B
3JIEMEHTHI
[Tupamuga. Buabl https://m.ed

ps://m.ed-

80 nupamul. [IpaBuiibHast $00.ru/J3R0247E0
nupamuaa
[Ipusma. Ilpamas u

‘ i, ; https://m.edsoo.ru/JND-
HAaKJIOHHAs TPU3MBI. HOOSEO
[IpaBunpHas npuzma
[Ipsimoit mapamnienenune, https://m.ed

. ps://m.ed-

82 IIPSIMOYTOJIBHBIN 500.ru/L.8803LZGS
napajienenunesn, kyo
Brimykiisie

33 T https://m.edsoo.ru/B4TOM-
MIjOFOFpaHHI/IKI/I. eopema DUID
Ditnepa
Brinykiisie
MHOTrOTrpaHHUKH. Teopema https://m.ed

o pS://m.eda-

84 Oiinepa. IlpaBunpHbie 1 $00.r/QOMX9GA1S
MOJIyIIPaBUJIbHBIE
MHOTOI'PAaHHUKHU

25 KonTponbnas padbora https:/m.ed-
"MHororpanHuku" $00.ru/3N52B3TEM

26 ITonsaTHE BekTOpa Ha https://m.edsoo.ru/I.RB-

IIJIOCKOCTH U B

SE3B09




IIPOCTPAHCTBE

https://m.ed-

87 | Cymma sekropos 500.r/MNTSX2XL8
23 PAsHOCTL BEKTODOE https://m.edsoo.ru/SHB-
CXTOPO MZIPOH
https://m.ed-
89 [IpaBuio mapannenenunena <00 TWXSEANTLAD
90 YMHOXEHUE BEKTOpa Ha https://m.ed-
YHCIIO0 s00.rW/MJUHI128LR
Pa3znoxxenue BexkTopa o
91 0a3ncy TpEéX BEKTOPOB, HE https://m.ed-
JNeKALKX B OJTHOH $00.1ru/U760IDCTG
IIJIOCKOCTH
https://m.ed-
92 CkansipHo€ MpOU3BEICHNE <00 10/IZ46VNCT 1
Brruucnenue yria mexny https://m.ed-
93
BEKTOPaMU B IIPOCTPAHCTBE s00.1u/IUS196UQP
94 [Ipocreitmume 3anauu ¢ https://m.ed-
BEKTOpamu s00.1uw/FIXV79T8B
95 [Ipocreitmue 3anauu ¢ https:/m.ed-
BEKTOpaMHU s00.1u/JCWURNGO1
96 [Ipocreiimue 3aga4uu ¢ https://m.edsoo.ru/BE-
BEKTOpamMu HWOFELKS
97 [Ipocreiimne 3amauu ¢ https://m.ed-
BEKTOpaMu $00.1u/P3IWEWZZSY
98 O06o06mIeHne https://m.edsoo.ru/ECR-




cUCTeMaTHu3anus 3HaHUU MXSNM3
99 0O000meHue u { https://m.ed-
cUcTeMaTu3alus 3HaHuH s00.ru/XXBTFP5SWL
100 HroroBas KOHTpOJIBHASA i https://m.edsoo.ru/SFG-
paborta PDWNKO
101 Hrorosas KOHTpOIBHAS | https://m.ed-
paborta $00.1ru/X3ZG8A6SO
102 O06obuienne u . https://m.ed-
CUCTeEMaTHU3aus 3HaHUU s00.1u/931AWXEK1
OBIIEE KOJIMYECTBO 102

YACOB IIO ITPOTPAMME




11 KVIACC

N KoanuectBo yacon DJIeKTPOHHbIE
]
Hara uugposbie
n/ Tema ypoka KonTpoabHbie IpakTnyeckue
Bcero U3y4eHust o0pa3oBaTe/bHbIE
n padoTsbI padoThI
pecypcbl

[ToBTOpEHME TEMBI
"Koopaunatsl BeKTOpa Ha https://m.edsoo.ru/WERS-

1 1
IUIOCKOCTH U B DSI14U
npocrpaHcTae”
[ToBTOpEHME TEMBI httos:/m.ed
" ps://m.ed-

2 Cransproe ! 500.1/M6JO60NI7
IIPOU3BEIEHUE BEKTOPOB"
[ToBTOpEHME TEMBI

3 "Beruncienue yria i https://m.ed-
MEX]y BEKTOpaMH B 800.1u/55KY41LVG
npocTpaHcTse”
[ToBTOpEHME TEMBI

4 "VYpaBHeHUE NPSIMOiA, i https://m.edsoo.ru/U20H-
MIPOXOIALLEH uepes ABe PUS6W
TOYKHU"
VYpaBHEeHHE IIIIOCKOCTH,

5 P 1 https://m.edsoo.ru/VYI-
HOpMaJlb, ypaBHEHUE HSTERW
IJIOCKOCTH B OTpE3Kax

6 YpaBHEHUE IIOCKOCTH, ! https://m.ed-

HOpMaJlb, ypaBHEHUE

500.1ru/541910WGX




IIJIOCKOCTU B OTPE3KaAX

7 BekTopHoe https://m.edsoo0.ru/NTYO-
MPOU3BEACHUE G2APM
JInneliHble HEPABEHCTBA, httos://m.od

. https://m.ed-

8 JHHCHHOC 500.10/54EQ7JQSE
MIPOrpaMMHUPOBAHHE
JIuneliHble HEPABEHCTBA,

9 . https://m.edsoo.ru/VP-
JIMHEHHOE KWBBAAA
MPOrpaMMHUPOBAHUE
AHaIUTHYECKUE METOIBI

10 pacdéra yria Mexmay https://m.ed-

NPSIMBIMH B s00.ru/KHJ20M3PV
MHOTOTPaHHUKAX
AHaIUTHYECKUE METOIBI

1 pacuéra yria Mexay https://m.edsoo.ru/DDXU-
IJIOCKOCTSAMH B UAIAS
MHOTOTPaHHUKAX
dopMya pacCTOSHUSA OT httose/im ed

pS://m.ceda-

12 TOYKH JI0 INIOCKOCTHU B s00.1/SG45 1 UUGI
KOOpAMHATax
Haxoxnenue pacctosiHui httos://med

pS://m.cd-
1
3 OT TOYKH J0 IUIOCKOCTH B <00 TW/SVINAX L3
KyOe
Haxoxnenue paccrosiHui
https://m.edsoo.ru/UZ15U-
14 OT TOYKH JIO INIOCKOCTH B

IIPaBUIILHOM MUPAMUJIE

U37F




KontponbHas padora

https://m.ed-

15 "AHaTuTuyecKasg
" s00.1u/8NGI1GHFM
reOMeTpuUs
Ceuenns
16 MHOTOTPaHHUKOB: https://m.ed-
CTaHJIapTHbIE $00.1u/219603NHQ
MHOTOI'PaHHHUKHU
Ceuenus hitos:/fm.ed
ps://m.ed-
17 MHOTOT'PaHHUKOB:
ororp OB: METOA 500.1/52XGO2J5B
CIIEZIOB
Ceuenus
MHOT'OTPAHHUKOB: hitos:/fm.ed
ps://m.ed-
18 CTaHJIapTHEIE [IJIOCKOCTH
ap OCKOCTH, $00.ru/CUP7TCPXQ
NepecevyeHus MPSIMbIX U
IUIOCKOCTEN
[TapannenbHble TpsiIMbIE U htos: . ed
ps://m.ed-
1 :
9 | muockocTH 500.ru/MM69MKRDP
napajuieIbHble CEUCHHUS
[TapannensHbIe IPSIMbIE U hitos:/fm.ed
20 IJIOCKOCTH: PACUET
P 500.1/071ROLIF
OTHOIIIEHUH
[TapannenbHbIe IPSIMbIE U
71 IIJIOCKOCTH: YTJIBI MEXIY https://m.edsoo.ru/26EPT-
CKPEIUBAIOIIUMHUCS M74A
NPSIMBIMU
22 [leprieHAMKYISIpHBIE https://m.ed-




IIPSIMBIE U IUIOCKOCTH:
CTaHJapTHbIE IIapbl
HNEPIEHANKYJIIPHBIX
IJIOCKOCTEW U NPSIMBIX,
CUMMETPHUHU
MHOTI'OrpaHHUKOB

$00.1/YQUVT6VZX

[IepnieHauKyIsIpHBIC
IPSIMBIE U INIOCKOCTH:

https://m.ed-

23 TeopeMa 0 Tpex s00.ru/HQIN20ZJP
MepIEHIUKYISIpax
[IepnieHauKynsIpHBIE

24 IpsAMBIE U IUIOCKOCTH: https://m.edsoo.ru/OW-
BBIYHMCJICHHUS JJINH B FAQIA9]
MHOTOTpaHHHMKaX
[ToBTOpenue: momanu

25 MHOTOYT'OJIBHUKOB, https://m.edsoo.ru/FDR-
bopMyIIBI 1S TUTOTIIA/ICH, 209G4X
COOOpaKeHUS TI0100MS
[ToBTOpenue: momanu

26 MHOTOYT'OJIBHUKOB, https://m.edsoo.ru/1ZYRN-
(GOpMYJIIBI IS TUTOINANCH, NIKV
COOOpaKeHUS TI0T00MS
[ToBTOpenue: omanu

27 MHOTOYT'OJIBHUKOB, https://m.ed-
bopMyIIBI IS TUTOTIIA/ICH, s00.rt/HWHVFNLOO
COOOpaKeHHS TIOT00MS

28 IImomanu ceuennii https://m.ed-




MHOTOTPaHHHUKOB:
TUTOIIA/IA TTIOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
CO00paxeHwusI MOA00uS

s00.ru/X2HRM9HD4

IImomanu ceuenuit
MHOTOI'PAHHUKOB:

https://m.edsoo.ru/8H4E-

29 IJIOIIAAN TOBEPXHOCTEH, LYONG
pa3pe3aHus Ha 4acTH,
COOOpaKeHUS TI0T00MS
KontponsHas padora
30 "IloBTOpEHMUE: https://m.ed-
MHOTOTPaHHUKH, CEUYCHUS 500.ru/SEUWIWWV1
MHOTOTPaHHHUKOB"
O6wéM Tena. OObem
31 - https://m.edsoo.ru/6UX-
PAMOYTOJI GOORC9
napasuiesenuneia
3anaun 00 yABOCHUH httos:/fm.ed
. pS://m.cd-
32| xy6a, o keanpatype Kyoa; $00.0u/VK2J2TXEF
0 TPUCEKIUH yIia
CrepeomMerpuueckue
3a/1a4M, CBSI3aHHBIE C httos:/fm.ed
" https://m.ed-
33 00neEmom $00.ri/0DR6H6TQS
IPSIMOYTOJIBHOTO
napasuiesenumneia
[Ipuknanseie 3anaumn, httos:/fm.ed
34 CBSI3aHHBIC C I

BBIUHMCIIEHUEM 00BEMA

s00.ru/OSHTIOTI1G




IPSIMOYTOJIBHOTO
napaJenenunesaa

https://m.ed-

35 OO0BEM IpsIMO TPU3MBI s00.rW/SAILOYHY]
CrepeomeTrpuueckue
36 3aJla4d, CBSI3aHHBIC C https://m.ed-
BBIUHCIIEHHEM 00BHEMOB soo.ru/1D8HV54A9
MPSIMOU PU3MBI
[Tpuknagueie 3a1auu,
37 CBABAMHLIC ¢ 06LEMOM https://m.edsoo.ru/QIY-
; C4F8IU
MPSMOU MPU3MBI
Brruncnenne 006EM0B
TEN C IIOMOILBIO httos://m.ed
" https://m.ed-
38 | onpexenguroro 500.r/ON585060H
uHTerpana. OobpEm
HAKJIOHHOM MPU3MBI
Brruncnenne 006EM0B
TEN C IIOMOILBIO
19 OMbeICTEHHOrO https://m.edsoo.ru/2CJL-
e ) CMKSN
uHterpana. O0bEM
TMTUPAMHU/TBI
dopmyna o6bEMa
40 nupamMuibl. OTHOILIEHUE https://m.ed-
00BEMOB MUPAMHUJL C s00.1/AL3PODCIE
OO0IIKM YTJIOM
https://m.ed-
41 dopmyna o0bEMa SIS

500.1ru/3GOOAJRNY




nupamuibl. OTHOIICHUE
00BEMOB MUPAMUJ C
OO0IIKM YTIIOM

CrepeoMeTrpuueckue
3a/1auu, CBA3aHHBIE C

https://m.ed-

42
00BEMaMU HAKJIOHHOM $00.1u/7TRERHWO7
MPU3MBbI
CrepeomeTpudeckue hitos:/m.ed
ps://m.ed-
43
SAIATH, CBASATHBIC © 500.1w/SFA80DTS6
00BEMaMU TUPaAMUJIBL
[TpuknagHbie 331294 110
44 teme "O0BEMBI TEN", https://m.ed-
CBS3aHHBIE C 00BEMOM 800.1ru/9SF6OYYVX
HAKJIOHHOU NPU3MBI
[TpuknagHbie 31294 110
45 teme "O0BEMBI TEN", https://m.ed-
CBSI3aHHBIE C 00BEEMOM $00.10/ZAMZ2TRMY
TTUPAMHU/TBI
[Tpumenenne 00 bEMOB.
46 BAIMHCICHIE DACCTOSHIS https://m.edsoo.ru/139CX-
p 03CP
JIO TNIOCKOCTH
47 KoHnTtponbHas pabota https://m.edsoo.ru/XN-
"O6BEM MHOTOTpaHHHUKA" WZSSJj7p
WINHIPAYECKAS
H AP https://m.edsoo.ru/7DHKE-
48 MTOBEPXHOCTb,

obOpasyromue

HEG6




LMAJIMHIPUYECKON
MOBEPXHOCTHU

Hunmunaap. [psamoit
KPYTOBOW LIMIHHIIP.

https://m.ed-

49
[1nomans MoBepxXHOCTH s00.r/MAVWA4KYSS5
HWIHHIpA
Konunueckas
50 MMOBEPXHOCTb, https://m.ed-
00pasyolre KOHHIeCKOM $00.rw/PVRE7THQ6Y
noBepxHoctu. Konyc
CedeHue KoHyca
51 IIOCKOCTBIO, https://m.ed-
napaiesIbHON IIOCKOCTH $00.ru/EOVSHALSL
OCHOBaHUS
Vceu€HHbIil KOHYC.
57 506 0aKCHIE KOHVCOB I https://m.edsoo.ru/9VK-
P Y WVDCTE
yCEYEHHBIX KOHYCOB
[Tnomans OOKOBOK
53 HOBEDXHOCTH H HOMHOM https://m.edsoo.ru/AWK-
P BYE4NE
MOBEPXHOCTU KOHYyCa
[Tnomans 6OKOBOK httos:/m.ed
- nttps://m.ed-
54 MMOBEPXHOCTHU U MOJHOU <00 FW/ONFAUE3K]
MOBEPXHOCTU KOHYCa
CrepeomeTpuieckue httos://m.ed
ps://m.ed-
55 3aJla4d Ha

J0Ka3aTCJIbCTBO U

s00.ru/QZVHSEXI .9




BBIYMCIICHHUE,
IIOCTPOEHUEM CEUECHUH
HWIMHApPA, KOHyca

CrepeoMeTrpuueckue
3a/1a4M Ha
JI0Ka3aTesIbCTBO U

https://m.edsoo.ru/AKF6P-

56
BBIYHMCJICHUE, W62W
MMOCTPOEHUEM CEUECHU U
LHUINHAPA, KOHyCa
57 IIpukiaguele 3anayu, https://m.ed-
CBSI3aHHBIE C HIIMHIPOM $00.1u/3429Z1HT5
53 ITpuknagneie 3anaun, https://m.edsoo.ri/ZY6EN-
CBSI3aHHBIC C HUIIMHAPOM PVKD
https://m.ed-
59| Cbepaumap s00.0/W1TVKAJOR
[lepeceuenue chepsol u
mapa ¢ IIOCKOCTBIO.
60 Kacanne mapa u cpepbl https://m.edsoo.ru/JFEN-
P P B5ZS0
IJI0CKOCThIO. Bua n
n300paxkeHue mapa
[lepeceuenue chepsl u
niapa ¢ MIOCKOCTBIO. hitos//m.ed
ps://m.ed-
61 Kacanwue mapa u cepsl <00.r/MEWKIK950
IJI0CKOCThIO. Bua n
n300pakeHue mapa
https://m.ed-
62 VYpaBuenue chepsl. JIpSUIHLOCS

s00.ru/USG24BO8H




[Tnomans chepsr u e€
yacTei

Cummetpust cepsl u

https://m.ed-

63
mapa $00.1u/6 E6GX0YJS
CrepeomeTpuieckue
3aJa4M Ha
JIOKa3aTeIbCTBO U
64 BBIUHMCJICHUE, CBSI3aHHEIE hifps://m.ed-
o s00.ru/MSYBPKH7R
co cepoii u mapom,
IIOCTPOEHUEM UX CEUEHUU
IUIOCKOCTBIO
CrepeomMeTprIeCcKre
3a1a4d Ha
JIOKa3aTeIbCTBO U
65 BBIYMCIIEHHE, CBA3AHHBIE hifps:/m.cd-
e $00.1u/MXRDTK72T
co cepoii u rapom,
MIOCTPOCHUEM HX CEUECHHI
IUIOCKOCTBIO
IIpuknagabie 3agaun,
66 CBI;IL’.aHHI)Ie co cepoii u hetps:/fm.cd=
p s00.ru/XWSILI7A9]
1apom
IToBTOpeHwue:
OKPYXHOCTb Ha
67 MJIOCKOCTH, BHIYMCIICHUS hitps:/m.edsoo.ru/EJ2Q)-
5 DAVEJ
B OKPYXHOCTH,
CTaHJapTHBIC TTOT00US
68 Paznmuunslie koMOMHAITNN https://m.ed-




TCJI BpallICHUSA U
MHOT'OI'paHHUKOB

soo.ru/LE79331L.XX

3amaun o TeMme "Tena u

https://m.ed-

69
MMOBEPXHOCTHU BpalieHus" s00.ru/PHHLCGS54E
70 3agauu o teme "Tena u https://m.edsoo.ru/22WP-
MOBEPXHOCTHU BpalieHus" BLTP9
KontponbHas padota httos://mod
" pS://m.cda-
71 Tenan H(?'BerHOCTI/I s00.r0/33W222M63
BpaIeHus
O0bEM UIHHApA. httos://med
s https://m.ed-
72 Teopema 06 00bEME soo.rw/1ZN2S6ZMO
MPSIMOTO IUIMHAPA
Brruncnenue 00pEM0B
TE€JI C IOMOIIbIO
73 . https://m.edsoo.ru/AC-
OTpeIeIEHHOTO ) TOMEMVF
uHTerpaia. OobéM
KOHycCa
[Tnomaau 60koBOM 1 hitos://med
o https://m.ed-
74 HOJIHOM MTOBEPXHOCTU s00.10/ZYTK7PSBI
KOHyCa
CrepeoMeTrpuueckue
75 337141, CBSI3aHHBIE C https://m.ed-
BBIYHCIICHHEM 00BbEMOB $00.1u/709VJYPSC
IUIMHAPA, KOHyCa
76 [IpukiagHelie 3aga4u 1o https://m.edsoo.ru/QX-

teMme "OO0BEMBI U

EA9GPVB




Iiomaau HOBerHOCTeﬁ

"

TCII

77

OO0BéM 11apa U MapoBOro
cekropa. Teopema 00
o0béme mapa. [Tnomane
chepsl.
CrepeomeTrpuueckue
3a/1a4M, CBI3aHHEIE C
BBIYMCIIEHHEM 00BHEMOB
1rapa, 1apoBoOro
CErMEHTA U IapOBOT0O
CeKTopa

https://m.ed-
s00.r/VV60ONBVZX

78

[IpukiiagHelie 3ana4u Mo
teMe "OO0BEMBI TET",
CBSI3aHHBIE C 00BEMOM
nrapa ¥ riomaabo
cdepsl. CooTHOIICHUS
MEXTy TUTOIIAISIMHI
ITIOBEPXHOCTEU U
00bEMaMu OJJOOHBIX TEI

https://m.edsoo.ru/EZH9-
GRUEJ

79

ITogoOHeIe TeIa B
MIPOCTPAHCTBE.
N3menenne o0bEMa npu
IIOJTO0UH.
CrepeoMeTrpuueckue
3a7a4H, CBSI3aHHBIE C
BBEIUKCIICHHEM 00HEMOB

https://m.ed-
s00.ru/H24188MKQ




TeJI ¥ IJIomaaei
ITOBEPXHOCTEU

Kontponbnas pabota

https://m.ed-

80 "[Lnouiaay MoBepXHOCTH <00 10/73UODGNYR
U 00BEMBI KPYTIIBIX Ted" '
JIBY>KeHUs MPOCTPaHCTBA.
Orobpacris. https:/m.edsoo.ru/RXJ4Y
81 JIBHMOKCHHS 1 PABEHCTBO Wg; Am.e SO0 -
¢uryp. OOume cBoiicTBa
IBIKCHUU
Bunsl nBmkeHnii:
napaJuieNbHBINA EPeHoc, hitos:/m.ed
82 LEHTpaIbHAS CHMMETPUS, sool iu /;;ihz&WNTX
3epKallbHasi CHMMETPUSI, '
IIOBOPOT BOKPYT IIPSIMOM
[IpeoGpazoBanus
%3 Hono6us. TIpsavast i https://m.edsoo.ru/A1PU2-
AODHA. TP WOAX
cdepa Ditnepa
['eomeTpuyeckue 3a1auu
24 A I https://m.edsoo.ru/KFD-
pUMEHEHHE HOMGK 7
JIBUKCHHUS
KoHnTtponbHas pabota httos+//m.ed
" ps://m.ed-
8 Bexropet & s00.r/4F52B11KK
MPOCTPAHCTBE
26 O6o6maromiee https:/m.ed-

noBtopeHue 11 nmonsaruit

soo.ru/1HVB2NZH9




1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALIH
3HAHUI:
"[TapaniensHOCTh
NPSAMBIX U ITIOCKOCTEH B
npocTpaHcTBe"

87

Ob6o0maromee
noBropenue 11 nmonsaruit
1 METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMATHU3aLMs
3HaHuil: "BekTopsl B
npocTpaHcTse"

https://m.edsoo.ru/AQEF-
PERJO

88

O06o0maroree
noBtopeHue 11 nmonsaruit
Y METOJOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLIHs
3HaHUM: "BekTopsl B
npocTpaHcTse"

https://m.edsoo.ru/3NI-
JOLNG63

89

Ob6o06maroree
noBTopenue 11 nmousaruii
U METOJIOB Kypca
reomerpun 1011
KJIACCOB, CHCTEMAaTH3aITUs
3HaHuii: "O0beM

https://m.ed-
s00.1ru/B85S7VDTC




MHOTOTrpaHHHKa"

90

O6o6mmaromee
noBropeHue 11 nonaruit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATH3aLUs
3HaHwuii: "O0beM
MHOTOrpaHHHKa"

https://m.ed-
s00.ru/AJX4CDP5I

91

Ob6o06maroree
noBropenue 11 noustuit
U METOJIOB Kypca
reomerpun 1011
KJIACCOB, CUCTEMAaTH3AITUS
sgagui: "Thnomanu
MOBEPXHOCTU U 0OBEMBI
KpyIJibIX Ten"

https://m.edsoo.ru/H27-
ABPRXO

92

O6o6mmaromee
noBropenue 11 nmonaruit
U METOJIOB Kypca
reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3aIHs
sganui: "[lmomanu
MOBEPXHOCTH M 0OBbEMBI
KpYyIJbIX Ten"

https://m.edsoo.ru/JG1D-
JS0NK

93

HToroBast KOHTpOJIbHAS
pabota

https://m.edsoo.ru/GX7ZM-
P89GD

94

Hrorosas KOHTPOJIbHasA

https://m.ed-




pabora

s00.ru/3J174MY 6M

[ToBTOpeHmE, 0600IIEHNE

https://m.ed-

95 U cCUCTEMAaTH3aIMs
. H s00.1u/UI26CB4 XL
3HAHUU
Hcrtopus pazsutus
CTEPEOMETPUHU KaK HAyKH
1 €€ poJib B Pa3BUTUH
96 R — https://m.edsoo.ru/IE8A-
p LO6B5
WHXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTUHU
Hctopust pazButus
CTEPEOMETPUHU KaK HAyKU
U €€ poJib B Pa3BUTUU
97 COBDEME https://m.edsoo.ru/8ZKN-
BPEMEHHBIX
P MYFO03
WHXCHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJIOTUHU
Hcropus passurus
CTEPEOMETPUHU KaK HAYKU
U €€ poJib B Pa3BUTHUH
98 COBPEMEHHBIX hitps://m.ed-
p 500.1/41X3XKQOG
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH
99 Ucrtopus pa3sBurus https://m.edsoo.ru/4PGHO-

CTCPCOMCTPHU KaK HAYKH

JYAH




U €€ poJib B Pa3BUTHUHU
COBPEMEHHBIX
VHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOIOTHI

100

Hcropus passurus
CTEPEOMETPUHU KaK HAYKH
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/GEJ-
CO734F

101

Hcropus pazsurus
CTEPEOMETPUU KaK HAyKU
U €€ pOJIb B Pa3BUTHU
COBPEMEHHBIX
VH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/RK4XS-
FWNR

102

Hcropus pa3Butus
CTEPEOMETPUU KaK HAyKU
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WUH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH

https://m.ed-
$00.1u/X89TQ8776




OBILEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KVIACC

Kona nposepsiemoro

HpOBepHEMbIe NMpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUS OCHOBHOM 06pa30B3TeJ’ll:

pe3yJbTara 0011ero 00pa3oBaHus
7 I'eomerpus
7.1 OnepupoBath NOHATHAMU: TOUKA, MPsIMasi, IIIOCKOCTh
7.2 [IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIAEACTBUS U3 HUX MIPHU PEIICHUN T€OMETPI
7.3 OnepupoBath MOHATUAME: MAPATIIETHHOCT U MEPIEHAUKYISIPHOCTh MPSMBIX U T1
7.4 KnaccuduimupoBars B3auMHOE PacoyiOKEHUE TMPSIMBIX U TUIOCKOCTEH B MPOCTPAF
75 OrniepupoBaTh MOHATUSIMU: JABYTPAHHBIN yIroJl, TpaHU JABYTPAHHOTO Yrijia, pedopo .
' yTOJI IBYTPAHHOI'O yIiia, FpagycHas Mepa JByTpaHHOIo yria
76 OnepupoBaTh TOHATUSMHU: MHOTOTPAaHHUK, BBIMYKJIBIH W  HEBBIMYKIIbIHA
' MHOTOTPaHHHKA, MPABUIHHBI MHOTOTPAHHUK
7.7 PacrioznaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MUpaMuaa, Mpu3Ma, MpsiMoyro]
78 KnaccuduimupoBarh MHOTOIpaHHHMKH, BBIOMpAs OCHOBaHUS I Kiaccudukamu
' MHOTOTPaHHUKH, IPaBUJIbHBIE MHOTOTPAHHUKH, MIPSIMbIE U HAKIIOHHBIE ITPU3MBIL, I
7.9 OrnepupoBaTh NOHATHIMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB
7.10 OOBSCHATH MPUHIIMITBI TTOCTPOSHUS CEUEHUH MHOTOTPAHHUKOB, UCTIONB3YS METO]]
711 Ctpoutb ceuyeHUs MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BHIMOIHATH (BRIHOCHBIE) TI
’ MPOCTHIX 00BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y
PemaTts 3amaun Ha HaxoXIAEHHE T€OMETPUYECKUX BEIMYMH IO 00pasuam
712 U3BECTHbIE AHAJIUTUYECKHE METOJbl NPU PEHIeHUH CTaHJAPTHBIX MaTeMaThu
’ PAcCTOSIHUN MKy ABYMS TOUYKaMH, OT TOYKHU J0 MPSIMOM, OT TOUKHUIO TIOCKOCT
IPSIMBIMU
Pemath 3amaun Ha HaxoOXIAEHHE TE€OMETPUYECKUX BEIMYMH IO 00pasuam
713 U3BECTHbIE AaHATUTUYECKHE METO/AbI IPU PEIICHUH CTaHAAPTHBIX MaTeMaTUYECKU
’ MEXy CKpPEUIMBAIOUIMMHUCS MPSIMBIMU, MEXKIY HPSIMON MU IUIOCKOCTBIO, MEX]
yTJIOB
714 Beraucnsate 00bEMBI U IUIONMIANA TMOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma,
' (dbopMyI1, BEIYUCISTH COOTHOIIEHUSI MEXTy ILIOMIAASIMH IIOBEPXHOCTEH, 00BEMamM
715 OnepupoBaTh MOHATUSIMHU: CUMMETPHUSI B MIPOCTPAHCTBE, LIEHTP, OCh U TUIOCKOC
' TUTIOCKOCTh CHMMETPUH (PUTYPBI
716 W3Bnekath, mpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH MH(YOPMAIMIO O MPOCTP:

¢urypax, npeacTaBICHHYIO Ha YepTexax U pUCYHKaxX




[IpumensTh reomerpuueckue (HakThl A PEIICHUS CTEPEOMETPUYECKUX 3ajad,

717 I1arOB PEUICHHUs, €CIIM YCIOBHSI TPUMEHEHHS 33aJaHbl B IBHOH (popme
718 [IpumensaTh mpocTeie NporpaMMHbIE CPEICTBA U AIEKTPOHHO-KOMMYHHKALIH(
' CTEPEOMETPUYECKHX 33714
719 [IpuBOANTE HpHUMEpPHl MaTeMaTHUECKUX 3aKOHOMEPHOCTEM B HPUPOAE M JKU3H
’ 3aKOHOB I'€OMETPHUH B UCKYCCTBE
[TprMeHATh NOJyYEHHbIE 3HAHUS HA MPAKTHKE: aHAIU3UPOBATh PEAJIbHBIE CUTYa
IOHATUSL B IPOLIECCE IOUCKA PEIICHUS MaTeMaTH4eCKU C(HOpPMYyJINPOBAHHO
7.20 peanbHble CHUTyallMM Ha s3blKE€ TI'€OMETPHM, MHCCIIENOBAaTh IOCTPOEHHbIE
TreOMETPUYECKUX TOHATHM M TeopeM, ammapara aiareOphl, pemaTh HpaKkTUY
HaXO0KJCHUEM I'eOMETPUUYECKUX BEJINYMH
11 KJIACC
Kon .
IIpoBepsieMble NpeAMeTHBIE Pe3yJILTATHI 0CBOCHHS OCHOBHON 00pa3oBaTe bl
NpOBePsIEMOro
001ero o6pa3oBaHus
pe3yJibTata
6 I'eomeTpus
OnepupoBaTh MNOHATUAMH: IMJIMHAPUYECKAs IOBEPXHOCTh, OOpa3yroIue I
6.1 LWINHAP, KOHHWYECKass IOBEPXHOCTh, OOpasyrolue KOHMYECKOW IOBEpPXH
MOBEPXHOCTh
6.2 PacmoznaBats Tena Bpamenus (MIUIUHIP, KOHYC, cdepa u map)
6.3 OOBSACHATH CLIOCOOBI TTOJTYYSHHS TEJl BPALICHHUS
6.4 KnaccudunmpoBars B3auMHOE pacroioxkeHne chepbl U IOCKOCTH
6.5 OnepupoBaTh NOHATHUSAMM: HIAPOBOM CErMEHT, OCHOBaHHE CETMEHTAa, BBICOTX
' OCHOBAHHE IIapOBOTO CJIOs], BHICOTA LIAPOBOI'O CIIOSI, IIAPOBOM CEKTOP
6.6 Boraucnars 00bEMBI 1 TUTOIIAIM TIOBEPXHOCTEH TN BpAIICHHSI, TEOMETPHUECKUX T
6.7 OnepupoBarh MOHATUAMU: MHOTOIPAaHHHK, BOMCAHHBIA B cpepy U ONHCAHHBINA OK
' B MHOTOT'PAaHHMK WJIHM TEJIO BPAIICHUS
6.8 BbIuucnare cOOTHOMIEHHS MEX Ty IUIOIIASIMU [TOBEPXHOCTEN M 00bEMaMU 0100}
6.9 N306paxats u3yyaemsbie (GUTYphl OT PYKH U C IPUMEHEHUEM IPOCTBIX YEPTEKHBIX
6.10 BbInonHATE (BBIHOCHBIE) IMIIOCKUE YEPTEKHU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (PHT
' CTPOUTH CEUCHHUS TeJl BPALICHUS
6.11 W3BnekaTb, MHTEPHIPETUPOBATh MU IMPeoOpa3oBBIBATH HH(YOPMALUIO O MPOCTP:
' ¢burypax, npeAcTaBICHHYIO Ha YepTexax U pUCYHKaX
6.12 [TpuMensaTh reoMeTpudeckue (hakThl JUIsl pelIeHUs] CTEPEeOMETPUYECKUX 3ajad,

[raroB peIICHUs, €CJIN YCIOBUA IIPUMCHCHUS 3aIaHbI B SIBHOM Q)opMe




6.13

OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE

BreimonaaTe IEeUCTBUS CIIOKEHUS BCKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOKCHHU |

0.14 KaKUMH CBOWCTBaMHU OHU 00JIa/1at0T
6.15 [IpumeHsATh MpaBUIIO NapajuieNenuneaa Mpyu CI0KEHUU BEKTOPOB
OHepI/IpOBaTL IMOHATHUAMU: ACKAPTOBBI KOOPAMWMHATHI B IPOCTPAHCTBE, BCKTOP,
6.16 BEKTOPOB, KOOPIUHATEL BEKTOPA, YTOJI MEXAY BEKTOPAMH, CKaJIAPHOE IIPOU3BEICH!
KOMILUTaHAPHBIE BEKTOPbI
6.17 Haxonuth cymMMmy BEKTOpPOB M TPOU3BEACHHE BEKTOpa HA YHCIO, YTOJ MG
' MPOU3BCACHUC, PACKIIAABIBATE BEKTOP IO ABYM HCKOJIJIMHCAPHBIM BEKTOpaM
6.18 3ajaBaTh IVIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT
6.19 Pemates mpocTeiinme reoMeTpuyecKue 3a1a4i Ha IPUMEHEHUE BEKTOPHO-KOOP/IUH
6.20 Pemarsn 3aJa4d Ha JO0Ka3aTCJIbCTBO MAaTCMAaTUYCCKUX OTHOIIIEHUU U HaXO0XKJICHUC
' o0Opa3uam Win aJiropuTMam, PUMEHsIsl U3BECTHbIE METO/IbI ITPHU PEILICHUN CTaHAapP
621 IIpuMeHATH mpocTEeHIIne MPOrpaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKAIUO
' CTEPEOMETPUYECKHX 3714
6.2 [TpuBoaUTE TpUMEpHl MaTEMATHUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJAE U KHU3H
' 3aKOHOB T'€OMETPHUU B UCKYCCTBE
[TpumeHsITh MOTy4YEHHBIC 3HAHMS HA MPAKTHKE: aHAIM3UPOBATH pealibHble CUTYya
MOHSTHUS B TMIPOLIECCE TMOKMCKA pEIIeHUs MaTeMaTH4eCKH CQhOpMYyIUPOBAHHOI]
6.23 peanbHble CHUTyallUM Ha S3bIKE TE€OMETPHM, HCCIENI0BAaTh IOCTPOEHHBIE

reoOMCTPHUICCKUX MOHATUU U TCOpCM, allnapara anre6pbl, pelmiaTh IMPAKTHY
HaXO0XKIACHUCM I'COMCTPUICCKUX BCININH




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA
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HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

['eomeTrpus

7.1

OcHoBHbIE OHSTUS cTepeoMeTpur. Touka, mpsmMas, MI0CKOCTh, IpocTpaHcTBO. [lonaTue 06 a
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX

7.2

B3aumHoe pacnonoxeHue MNpsIMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, NapajuleIbHbIE U
HapaJ'IJ'IeJ'ILHOCTI) MMpAMBIX U IJIOCKOCTEH B MMPOCTPAHCTBC: MAPAJICIIBHBIC MPAMBIC B IIPOCTP:
MMpAMBIX, HTAPAJJICIBbHOCTDH HpﬂMOI\/’I A TUIOCKOCTH. YTIBIC COHAIIpaBJICHHBIMU CTOPOHAMM
npoctpaHcTBe. [lapaienbHOCTh IIOCKOCTEHM: mMapajuleNibHble IIJIOCKOCTH, CBOWMCTBA

[Ipocreiimume mpocTpaHCTBEHHbIE (PUTYphI Ha TUIOCKOCTH: TETPadip, Ky0, nmapaliiesienumnes, moc

7.3

[lepneHIUKYISIPHOCTh MPSAMOM M IUIOCKOCTU: NMEPHEHAMUKYJSPHBIE NPSMblE B MPOCTPAHCTE
NEPIEeHIUKYJISIPHbIE K IUIOCKOCTH, TMPU3HAK MEPIEHIUKYISIPHOCTH TMPSIMONM U  IUIOCK
NEPIEHINKYJIPHOM MIOCKOCTU. YTIIbl B IPOCTPAHCTBE: YIOJI MEKIY NMPSIMON U IIOCKOCTBIO,
yroJjl AByrpaHHoro yria. [lepneHauKyssp U HaKJIOHHBIE: PACCTOSHUE OT TOYKU JIO MIIOCKOCT
IUIOCKOCTH, NPOEKLHsT (Urypbl Ha IUIOCKOCTb. [leprneHauKyIsipHOCTh IJIOCKOCTEH: MpH3HAal
mockocTei. Teopema o TpEX NMeprneH UKy IIpax

7.4

[ToHATHE MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOIOTPAHHHUKA, BBIMYKIIbIE U HEBBITYKJIbI
MHororpaHHuka. [Ipusma: n-yronbHas npusMa, 'paHM U OCHOBAaHMS IPU3MBI, MpsiMas U Ha
MOJIHAsI MOBEPXHOCTh NpU3Mbl. [lapamienenunen, npsAMOyToJibHbIA Napaielenune] U ero CBol
nupamMpsia, TpaHd U OCHOBAaHUE NUPAMHUIbl, OOKOBas W TOJHAs MOBEPXHOCTh IHPAMHIE
nupamMpa. OJIEMEHTHl NMPU3Mbl U mNHUpaMuibl. lIpaBuibHbIE MHOTOTPAaHHHKH: TOHATHE I
IpaBWIbHAs INpU3Ma U MpaBWIbHAs NUpaMuja, NpPaBUIbHAs TPEyrojibHas NUpaMuia M

[IpencraBieHue o NpaBUIbHBIX MHOIOIPAHHUKAX: OKTA3p, JOJAEKa’Ap U ukocasapyrue CeueH

7.5

CI/IMMeTpI/Iﬂ B IPOCTPAHCTBC. CUMMCTPHA OTHOCUTCIIBHO TOYKH, HpﬂMOfI, INIOCKOCTH. DJIEMCH
napajjiejicCnmIic 1ax, nmpaBUJIbHbBIX MHOTOI'PAHHHUKAX

7.6

BerunciieHne 9IEMEHTOB MHOTOIPaHHUKOB: pEOpa, auaroHamy, yribl. I[lmomans OGokoB
MOBEPXHOCTU MPSIMOW TMPHU3MBI, IUIOMAAb OCHOBaHWH, TeopeMa O OOKOBOH MOBEPXHOCTH
OOKOBOI MOBEPXHOCTH U MOBEPXHOCTU MPABWILHON MHUPAaMUJBI, TEOpeMa O TUIOMIAIU YCeugr
00bEMe. OOBEM MUPaMUIbI, TPU3MBI

7.7

HOI[O6HBI€ TCJIa B IIPOCTPAHCTBC. CooTHOIICHUSA MCXKAY IUIOMaIsIMH HOBerHOCTCﬁ, 00BEMaMI
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[unuHapuyeckas MOBEPXHOCTb, 00pa3yollue HWIMHAPUYECKON MOBEPXHOCTH, OCh LU

6.1 [unuHaap: ocHOBaHUS B OOKOBas IOBEPXHOCTH, 00pa3yIoIIasi U OCh, IJIOMA b OOKOBOU U T
Konnueckast HoBepXHOCTh, 00pa3yromye KOHUYECKONH MOBEPXHOCTH, OCh U BEPIIMHA KOHY
6.2 OCHOBAaHME W BepIlIMHA, OOpa3yloas M OCh, IUIOMAJh OOKOBOW M TIOJHOM MOBEp
o0pa3ylomye 1 BHICOTa, OCHOBAHHS U OOKOBAasi IOBEPXHOCTD
63 Cdepa u map: nieHTp, paguyc, IuameTp, MIolaas ToBepXHOCTH cdepbl. BzanMHoe pacrio.
KacaTelbHasl IJIOCKOCTh K cdepe, miomaab chepsl
6.4 N3o0pakeHue Ten BpalieHus Ha TI0CKOCTH. Pa3BépTka nuIMHIpa 1 KOHyca
6.5 KomOunammu ten BpameHuss 1 MHOTOTPAaHHHKOB. MHOTOTpaHHHK, OMHCAHHBINH OKOJIO
' MHOTOTPaHHHK, WJIH TEJIO BPAIICHHSI
6.6 [Tonsite 06 00bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tenl. TeopeMa 00 00BEME MPSMOYI
' cneactBus u3 He€. OOBEM HmMHApa, KoHyca. O0BEM 1Iapa u miomanb chepsl
6.7 ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKAY IUIOLIAIIMU IIOBEPXHOCTEH, 00BE
6.8 Ceuenus mwnuHApa (MapauiebHO W TEPICHIUKYJISIPHO OCH), CEUYeHHs] KoHyca (T
’ MIPOXO/ISIIee Yepe3 BEepUINHY), CEUEHUS 1apa
Bekrop Ha mimockoct M B mpocTpaHcTBe. CIOXKEHHE W BBIYMTAHHUE BEKTOPOB. YMI
6.9 Paznoxxenue BekTopa mo TpéM HEKOMILIAHAPHBIM BekTopaM. [IpaBuio napannenenumnena.
MPUMEHEHUEM TIPaBUJI JEUCTBUN C BEKTOpaMHU
IIpssMmoyronbHas cucreMa KoopAauHaT B npocTtpaHcTBe. KoopamHatel BekTopa. IIpocrer
6.10 VYron mexay Bektopamu. CkansipHOe NMPOU3BEACHUE BEKTOPOB. BhIUKcIeHHE YITIOB MEX,

KoopanHaTHO-BEKTOPHBIN METO/T ITPU PEIICHUHA FEOMETPUUYECKUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEGOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kox npoBepsiemoro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBaHUS K NMPeJIMETHBIM Pe3yJIbTATAM OCBOEHHS OCHQG
NMPOrpaMMbl CpeHero 001ero 0Opa3oBaHus

Bnagenne MeTonamMu J10Ka3aTenbCTB, AITOPUTMaMU pELICHHs 3a]ad;

ONEpUpPOBaTh TOHATUSMHU: OINpPEAEIEHUE, aKCHUOMa, TEOpeMa, CIEJC
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE (DOPMYJIHMPOBKU; MPUMEHSITh UX; YMEHHE
IIPOTUBOIOJIOKHOE YTBEP)KIEHUE, IMPUBOAUTH INPUMEPHI U KOHTPIPU!
MaTEMaTUYECKON MHAYKLWHU; MPOBOAUTH J10KA3aTEIbHBIE PACCYXKACHUS Pl
JIOTUYECKYIO MPAaBUILHOCTD PACCYKICHHUM; YMEHUE ONIEPUPOBATH IMOHATUAMMY
orepanuy HaJl MHOKECTBAMHU; YMEHHME HCIIOJIb30BATh TEOPETUKO-MHOXKECTBC
pEAJIbHBIX IPOLECCOB U SIBJICHUH W NPU PEIICHUHU 337ad, B TOM UHUCIIE U3
YMEHHE OIEpUpOBaTh MOHATHAMHU: Tpad, CBI3HBIA rpad, AepeBo, IHKI,

3aJ1aBaTh U ONHUCHIBATh Irpadbl pa3IMYHBIMU CIOCO0AMH; MCIIOIB30BaTh Ipadr

YMeHne omnepupoBaTh MOHITHAMHU: HATYpaJbHOE YHCIO, IETI0€ YHCIO, CTE
KOpEHb HATYypaJbHOH CTEIeHW, CTENEHb C PAMOHAIBHBIM IOKa3aTeseM,
nokazareseM, JOrapupM YnciIa, CHHYC, KOCHHYC M TaHTE€HC MPOM3BOJIBHOIC
palMoOHATBFHOE YHCIIO, HPPAIMOHAIBHOE YHCIIO, MHOXECTBAa HATypallbH
}IeﬁCTBHTeHBHBIX YUCCII; YMCHUE HCIIOJIb30BaTh NPHU3HAKKU ACIUMOCTH, HAH
HauMeHbllee olliee KpaTHoe, anroputMm EBkiuga mpu pelieHuu 3anad;
MO3UIMUOHHBIMU CHUCTEMAMH CYHCJIICHHA, YMCHHC BBIIIOJIHATH BBIYHMCICHUC
BBIPOKEHHI CO CTETICHSIMH U JIorapudmMaMu, TpeoOpa3oBaHus IPOOHO-PAITHO
OneprupoBaTh IIOHATUAMU: II0CJICA0OBATCIIbHOCTD, apI/I(bMeTI/I'-IeCKaH II
nporpeccusi,  OECKOHEYHO  yObIBalomlas  TeoMeTpudeckass  MpOorpe
MOCJIEIOBATEIFHOCTH, B TOM YHUCIIE C TIOMOIIBI0 PEKYPPEHTHBIX (hOPMYIT; yMe
KOMIIJIEKCHOE YHCIJIO, COHpSDKéHHI)Ie KOMIUJICKCHBIEC 4YHCJIa, MOAYJIbL W apr
dbopMa 3amucu KOMIUIEKCHBIX 4HcCeNl (FeoMeTpuYecKasi, TPUrOHOMETPHUYECK
IMPONU3BOANUTH apI/I(i)MeTI/ILIeCKI/Ie HeﬁCTBHH C KOMIIJIEKCHBIMH YUCJI
HCIIOJIB30BAHHA KOMIUICKCHBIX YHCE, OINCPUPOBATH IMOHATHAMH: MATPHUII

MaTPHIIbI, TEOMETPUUECKHUI CMBICI OTIPEISTUTEIIS

YMeHue OnepupoBaTh IMOHATUSMM: PALMOHAIBHBIE, HPPALMOHAJIbHBIC,
JorapupMHUECKUe, TPUTOHOMETPHUUECKUE YPaBHEHUS U HEPABEHCTBA, MX CE
HOHSATHSAMH: TOXKAECTBO, TOXKAECTBEHHOE NMPeoOpa3oBaHKe, YPAaBHEHUE, HEP:
U HEPaBEHCTB, PAaBHOCUIBHOCTb YPAaBHEHWM, HEPABEHCTB M CHUCTEM;
HEPaBEHCTBA U CUCTEMBI C IIOMOIIBIO PA3JIUYHBIX IIPUEMOB; PEIIATh YPABHEE

apaMeTpoM; NPUMEHSTh YPAaBHEHHUs, HEPABCHCTBA, UX CHUCTEMbI JUJIsl PEIIE]




3aJga4 U3 pa3JIndHbIX obnacreit HayKHu 1 peaanoﬁ KHU3HU

YMeHue onepupoBaTh MOHATUSMH: (QYHKUHUS, UYETHOCTh (PYHKLUH,
OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIHH, SKCTPEMYM (QYHKLIUU
3HaYeHHs1 (QYHKIMUA Ha MPOMEXKYTKE, HENpepbIBHAs (DYHKIUS, aCUMIITOTHI
BTOpasi MPOM3BOAHAS (PYHKIMH, TEOMETPHUUYECKUH M (PU3UUECKUH CMBICH T
ONpeNeN€HHBI MHTErpall; yMEHHWE HaXOJUTh aCHUMITOTHI rpaduka ¢y
NPOM3BOJIHBIE CYMMBI, TPOW3BEICHHS, YacTHOTO M KOMIO3UIMU (yH
KacaTenbHON K Tpaduky (pyHKIMHM;, YyMEHHE HAaXOJUThb IPOU3BOIHBIE DIIEN
UCTIOJIb30BaTh TPOU3BOIHYIO JJISI HMCCIENOBAaHUS (YHKUUH, HAXOAWUTH |
3HaYeHUs (QYHKUUH; CTPOUTH TpaUKH MHOTOYICHOB C HCIIOJIb30BaHHEM
aHaIu3a; MPUMEHATh POU3BOIHYIO JJISI HAXOXKICHUS HAWIYYIIETO PEIICHHS
COLIMAIbHO-Y)KOHOMHUECKUX M (U3MUECKUX 3a]auax; HAXOAWUTh IUIOUIA/U ¥
MHTETpaia; MPUBOAUTH TMPUMEPhl MAaTEMaTHYECKOTO MOJEIHPOBAHUS C TIC

YpaBHEHHI

YMeHue ornepupoBaTh MOHATHAMH: Trpaduk Q(yHKIHH, oOpaTHas QYHK
JWHeWHas (QYHKIUS, KBajpaTHuHas (QYHKIUS, paluoHaIbHAs (QYHK
TpUrOHOMETpHYecKhe  (QyHKIMH, OOpaTHbIE TpPUTOHOMETpUYECKHe (¢
jgorapupmuueckas  (QyHKIUH, yMEHHE CTPOUTh TpaduKd  HM3YYCHH
npeoOpa3oBanus rpa@uKOB YHKINH, UCIIOIB30BATh TPAPUKH IS U3yUCHH.
NPU PEIICHUM 3aj]a4u U3 JAPYTruX Y4eOHBIX MPEIMETOB U 3a/1a4 U3 PEaTbHOM )
3aBUCUMOCTH MEXJy BEIMYMHAMH; HCIIOJIL30BaTh CBOMCTBA U TpaduKH PyHK
HEPaBEHCTB W 3aJad C MapamMeTpaMu; H300pa)xkaTb Ha KOOPIMHATHOW IIIC
ypaBHEHHIA, HEPABEHCTB U MX CHCTEM

YMeHue pemarb TEKCTOBBIE 3aJauyMd pPa3HbIX TUIOB (B TOM 4YHCIE Ha II
JBUXKEHHE, paboTy, CTOUMOCTh TOBApOB M YCIIYI, HAJOTH, 3aJauu U3 00J:
ceMeWHbIMU (pHAHCAMM); COCTABIJIATH BBIPAKCHUS, YPABHEHHUS, HEPABEHCTR
3a/1a4d, HCCIENOBaTh IIOJYYEHHOE pEUICHUWE M OLICHUBATh IPaBAOINOAOL
MOJCIIMPOBATh peEajbHbIE CUTYallMM Ha SA3BIKE MAaTEMATHKH; COCTaBILS
HEPaBEHCTBA M UX CUCTEMBI IO YCIOBHUIO 3aJa4M, MCCIIEIOBATh IOCTPOCHHE
annapara ajireopbl, UHTEPIPETUPOBATH MOJTYYEHHbIN pe3ynbTaT

VYMeHue omepupoBaTh MOHATUAMU: CpelHee apupMeTHYecKoe, MeauaHa,
3HAYEHUs, pa3Max, JUCIEePCHs, CTaHAAPTHOE OTKJIOHEHHE YHCIOBOTO

UHTEPNPETUPOBATh MHPOPMALIMIO, TNPEACTABICHHYI0 B Talnuuax, F
OTPaKAIOIIYyI0 CBOMCTBAa pEAlbHBIX IPOLECCOB M SBJICHUH; MPEICTABIAT
TaOJIUIl ¥ AMarpamm; McciaeloBaTh CTaTUCTUYECKHE TaHHbBIE, B TOM YHCIE ¢
METOZOB M DJIEKTPOHHBIX CPEACTB; TpaHUUecKH HCCIIeAOBAaTh COBMECTHE
JIMarpaMM paccerBaHus M JIMHEHHON perpeccuu

YMeHue onepupoBaTh MOHATUSMU: CIy4YalHBIA OIBIT M CIy4aillHOE COOBIT

CO6I>ITI/I$I; YMCHHUC BBIYUCIATE BCPOATHOCTE C HMCIIOJBb30BAHHMEM rpad:)m




(bopMyIIbI CIOKEHHSI U YMHOXKEHUSI BEPOSITHOCTEH, (OopMyITy MOJIHOU BEPO:
KOMOHMHATOpHbIE (aKThl U (POPMYJIbI; OLEHUBATH BEPOSATHOCTH PEATBHBIX C(
MOHSTUSMHU: ClTydaiiHasi BeIMYMHA, PACIPECICHUE BEPOSITHOCTEH, MaTeMaTu
U CTaHJapTHOE OTKJIOHEHHUE CIIy4YalHON BETUYUHBI, (PYHKIIMH PaCIpelCICHH:
MOKAa3aTeIbHOTO U HOPMAJIBHOTO PACHpElEiCHU; YMEHHE HCIOJIb3C
pacrnpesieieHuii JJig pelleHusl 3aJad; 3HAKOMCTBO C MOHSTHUSIMH: 3aKO
BBIOOPOYHBIX HCCIEIOBaHUM; yMEHHE MIPUBOJUTH MPUMEPHI MPOSBICHUS
MPUPOJIHBIX U OOIIECTBEHHBIX SBICHUSX; YMEHHUE OMNEPUPOBATH MOHATHUSIM
YHCIIO COYETaHUM, YUCIIO MepecTaHOBOK; OMHOM HbIOTOHA; yMeHHe MpUMEH
paccyXAeHus IS peLIeHUs 3a]ad; OLIEHHWBAaTh BEPOSITHOCTH peajk
BEPOATHOCTHYIO MOJIETIb M UHTEPIPETUPOBATH NOJTYUYEHHBIA Pe3yJIbTaT

YMeHue onepupoBaTh MOHATUAMM: TOUYKA, IIPsAMas, INIOCKOCTb, MPOCTPAHC
yIJla, IUIOCKUH YroJl, ABYTPaHHBIM yroJjl, TPEXTPAHHBIN YIOJl, CKPELIUBAOLLY
U MNEPHEHIUKYISPHOCTh MPSAMBIX M IUIOCKOCTEHM, YIroJl MEXIAY HPSIMBIN
IUIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSAMH, PACCTOSHHE OT TOYKH [0 ILI
IPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTAMM; YMEHHUE HCIIOIb30BaTh IIPH
(baxThl U TEOpEeMBbI IIAHUMETPHUU; YMEHHE OLEHHBATH pa3Mepbl OOBEKTOB (
MAaTE€MaTHYECKUE MOJEIN C MOMOUIBI0 T'€OMETPUYECKUX NOHATUN U BEJIMYU

NPAKTUYCCKUEC 3ada9u
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YMeHue omnepupoBaTh MOHATUAMHU: IUIOMAAL GUTYPBI, 00BEM GUTYPHI,
MHOTOTPaHHHUK, CEYEHHE MHOTOTpaHHHKa, KyO, Mapaiienenumnes, MpH
MOBEPXHOCTh BpAallCHUs, LUUIUHAP, KOHYC, Imap, cdepa, miomanb ca
MUPAMUJIBI, TPU3MBI, KOHYCa, HUIUHApPA, 00BEM KyOa, MPSIMOYTOJBHOTO I
MPU3MBIL, IUIUHAPA, KOHYCA, 11apa, pa3BEPTKA MOBEPXHOCTH, CEYCHHS KOHYC
OCH WJIM OCHOBaHHIO, CEYCHHE I1apa, MI0CKOCTh, Kacatomascs cheppl, HUITHE
CEUYEeHHEe MHOTOTpaHHUKa, U300pakaTh MHOTOTPAaHHUKH, GUTYPBI U TIOBEPXH(
TOM 4YHCIIE C MOMOIIBI0 3JEKTPOHHBIX CPEACTB; YMEHHE NMPUMEHSTH CBOIl
CaMOCTOSITENIbHO (hOPMYIHPOBATh OMpEENICHUs HU3y4aeMbIX (PUTYp, BBIABUI
NpU3HaKax TIeoOMETPUYECKHX (Uryp, OOOCHOBBIBATH WJIM OIpPOBEPral
Kknaccupukanuioo (GUryp MO pazIUYHbBIM TMPU3HAKAM, BBITIOJIHATH HEO
MIOCTPOCHHUS

11

YMeHue onepupoBaTh MOHSATHAMH: TBH)KCHHE B IPOCTPAHCTBE, Mapajliesb
IUIOCKOCTH U B TIPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHue moao0us,

pacrio3HaBaTh paBHbIE W TOJOOHBIE (QHUTYpPBH, B TOM 4YHCIE B IPHPO]
UCTIOJIB30BaTh T€OMETPUYECKHE OTHOUICHHS IMPH PELICHUH 3a7ad; HaXOIHT
(1nuHaA, yroj, IUIOmaab, 0OBEM) MpPH PELICHUM 3aJad U3 IPYrHX y4eOHBI
KU3HH,; yYMEHHE BBIUUCIATH TEOMETPUYECKHE BEIUYMHBI ([UIMHA, YTOJ,
MOBEPXHOCTH), HCTONB3Yysl HU3ydeHHbIE (OPMYIIBI W METOJbl, B TOM Yl

MIMPAMHUJIbI, IPU3MBI, KOHYCa, IWINHJIPA, IIIOMaas chepbl; 00bEM KyOa, psim




IMUpaMuabl, IPpU3MbI, HTUJIHHAPA, KOHYCA, I1apa, YMCHHEC HaXOAWTh OTHONICHHUC

12

YMeHue onepupoBaTh IOHATHAMM: INPSMOYTOJIbHAs CHCTEMa KOOPJWHAT,
KOOPJIMHATHI BEKTOpa, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YHUCIIO, Pa
CKAJIIPHOE IIPOM3BEJICHUE, BEKTOPHOE IPOU3BEACHUE, YIOJI MEXKIY BEKTO
BEKTOPHBIM M KOOPAMHATHBIA METOJ I PEUICHUS I€OMETPUUYECKUX 3aly
IIPEAMETOB

13

YMeHue BbIOMpATh MOAXOASIIUA METOJ JUIS PEIICHUs 3aJlayd; MOHUMAaHH
M3YYEHUU MPHUPOJHBIX W OOIIECTBEHHBIX IPOLIECCOB M SIBICHUN; YMEHH
3aKOHOB MAaT€MaTUKU B MUCKYCCTBE, YMEHHUE MPUBOIUTH IPUMEPHI MaTEMaTHY
Y MHPOBOM MaTEMAaTHYECKON HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMbBIX HA

EI'D 110 MATEMATHUKE
Kopn IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Uucna u BBIYUCTICHUS
1.1 HarypanbsHsle u nensie yncna. [IpusHaku 1eIMMOCTH HENBIX YUCEI
1.2 PanmonanpHbie ynciia. OObIKHOBEHHBIE U IECATUYHbBIE APOOU, MPOIEHTHI, 0ECKOHEUHBIE NEp
1.3 ApudmeTndeckuii KOpeHb HATypaabHOM cTerneHu. J{elcTBUS ¢ apu(PMETHICCKUMU KOPHSIMH
1.4 Crenenb ¢ 1enbIM nokasareneM. CTeneHb ¢ pallnoHaAIBHBIM noka3arenaemM. CBOWCTBA CTETICH
1.5 CHHYyC, KOCUHYC M TAHT'€HC YUCJIOBOI'0 apryMeHTa. APKCHUHYC, apKKOCHUHYC, apPKTAHT'€HC YHC
1.6 Jlorapudwm uncna. Jlecaruunbie U HaTypaabHBIEC JTOTapU(OMBI
JeticTBuTenbHble Yucia. ApuMeTHUYeCKHe Omneparuu ¢ ACHCTBUTEILHBIMU YHCIaMH. 1]
17 IIpaBUJjIa OKPYIJVICHUs], MPUKUIKA U OLICHKA PE3yJbTaTa BRIYUCICHUN
1.8 [Tpeobpa3oBaHue BbIpaKEHUIT
1.9 KoMIuiekcHble yncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Llesbie 1 IpOOHO-pAIIIOHAIBHBIC YPAaBHEHHUS
2.2 WppannoHaibHble ypaBHEHUS
23 TpuUroHomMeTprU4EeCKUe YpaBHEHMS
2.4 [TokazarenpHbIC U TOTapu(PMUUECKIE YPABHEHUS
2.5 I{enpie 1 1poOHO-palMOHATBLHBIC HEPABEHCTBA
2.6 HppanmoHaibHbIe HEPABEHCTBA
2.7 ITokazarenbHble U JJorapu(PpMUUECKHEe HEPABEHCTBA
2.8 TpUroHOMETPUYECKNE HEPABEHCTBA
2.9 CucteMbl 1 COBOKYITHOCTH YPAaBHEHHUI Y HEPABEHCTB
2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI € lTapaMeTpamMu
2.11 Martpuia CUCTEMBI JIMHEWHBIX YpaBHEHUH. ONpeAeIuTENb MAaTPHUIbI
3 OyHKIMH U TpaduKu
@yukus, cnocoObl 3amanus ¢yHkuud. [paduk ¢ysknmn. B3aumao oOpaTHble (QyHK
31 dbyskun. [lepuogunueckue GyHKImuu
Ob6nacte ompeneneHus W MHOXeCTBO 3HaueHud ¢yHkiuu. Hymu ¢yskmum. ITpowme
3.2 [TpoMexyTKH MOHOTOHHOCTH (DPYHKIMU. MakCUMyMbl 1 MUHUMYMBI QyHkimnu. Haubomnpi
(GYHKIIMN HAa IPOMEKYTKE
13 CrenenHas QyHKIHS ¢ HATYpaJIbHBIM U IIENIBIM MoKa3zarenem. E€ corictBa u rpaduk. Cro

CTCIICHU




34 Tpuronomerpuyeckue QyHKINH, UX CBOWCTBA U TpaduKu
3.5 ITokazarenbHas u Jorapudmuyeckas GyHKINHU, KX CBOMCTBA U rpaduKu
3.6 Touku pa3psiBa. AcuMnToTh rpadgukoB ¢yHkmid. CBOWCTBA PYHKINH, HENPEPHIBHBIX HA O
3.7 [TocnegoBarenbHOCTH, CIOCOOBI 33/1aHUS MOCIEAOBATEILHOCTEH
3.8 Apudmernueckasi 1 reoMmerpuueckas nporpeccuu. @opmyia CI0XKHBIX IPOIIEHTOB
4 Havana maTematuyeckoro ananmsa
4.1 ITpousBoanas ¢pysHkimu. [Ipons3BoiHbIe 31€MEHTAPHBIX PYHKIMIMA
[IpumeHeHne Mporu3BOJHON K HCCIEA0BaHUIO0 (PYHKIINNA HA MOHOTOHHOCTb M OKCTPEMYMBI. |
4.2 HaMMEHBIIIETO 3HAYCHUS (PYHKIIMHM Ha OTPE3KE
4.3 ITepBooOpasnas. MHaTerpan
5 MHOKeCTBa U JIOTHKA
5.1 MHOKeCcTBO, onepanyu HaJ MHOXkecTBaMu. [lnarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTh M cTaTUCTHKA
6.1 OmnucarenpHasi CTATUCTUKA
6.2 BeposiTHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 Durypsl Ha MIOCKOCTH
7.2 IIpsimble ¥ TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHoOrorpaHHUKU
7.4 Terna v NOBEPXHOCTH BPAILLEHUS
7.5 KoopanHatel 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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