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INOACHUTEJIBHASA 3AIINCKA

['eomerpust sBiIseTCs OAHUM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOIero
o0pa3oBaHus, TaKk Kak 00ecrieynBaeT BO3MOKHOCTh H3Y4YCHHUS JUCHIUILUINH €CTECTBEHHO-HAyYHOU
HAIPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOTrO LuKiIa. IIOCKOIBKY JIOTMYECKOE MBILUICHUE,
dopmupyeMoe TpH HM3YYCHUU OOYYAIOIIMMUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TpHU
JIOKa3aTeNbCTBE TEOPEM M IOCTPOCHMM LENOYKH JIOTMYECKHX YTBEP)KICHUH IIPU PpELICHHUU
FEOMETPUUYECKUX 3a/ad, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIb3YIOTCS NIPU PEIIEHUM 3a/lad €CTECTBEHHO-HAY4YHOrO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3azad.

Ilenb ocBoeHus mporpaMmsel yueOHOro kypca «I'eomerpusi» Ha yriiyOJI€HHOM ypOBHE —
pa3sBUTHE WHIMBHIYaJIbHBIX CIIOCOOHOCTEH OOYdYalOMIMXCS NPU W3YUYEHUH TEOMETPUU Yepe3
o0ecreyeHre BO3MOKHOCTH ITPUOOPETEHUS U UCIIOIBb30BaHUs 0oJiee TIyOOKUX Te€OMETPHUUECKUX
3HAaHUH W JCWCTBUH, CHEMU(PUYHBIX TEOMETPHH, W HEOOXOIMMBIX Ui YCIIEIIHOTO
npo¢eCcCHOHATBHOI0 00pa30BaHMsl, CBI3aHHOIO C UCIIOJIb30BaHUEM MaTEMaTHKH.

[TpropuTEeTHBIMH 33JJa4aMU Kypca Fr€éOMETPUH Ha YriyOJEHHOM YpPOBHE, PaCIIMPSAIOLIMMHU
U YCHJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIFOTCS:

paclIMpeHue NPEACTaBICHUS O TEOMETPUM KaK 4YacThU MHUPOBOH KYJIbTYphl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHupoBaHHE TPEICTABICHUS O TPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTEMaTUYECKUX MOJENAX, IIO3BOJISIIOIIMX ONMCBIBAaTL W H3y4aTb pas3HblEe  SABICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATHITHOrO amnmapata 1o pasaeny «CrepeoMeTpus» yueOHOTo
Kypca F€OMEeTpHH;

(dbopMUpOBaHHE YMEHHUS BIIAJETh OCHOBHBIMU MOHSTHUSMH O MPOCTPAHCTBEHHBIX (PUTYypax
U UX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TeopeM, (GopMyn MU yMeHHE UX NPUMEHSATh, YMEHUs
JIOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELICHUS 3aay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENAX U B pPEaTbHOM MHUpE
MHOTOTPaHHUKU U TeJa BPalleHUsI, KOHCTPYHUPOBATh T€OMETPUUECKNE MOJIEINH;

dbopmupoBaHue IIOHMMaHUs  BO3MOXHOCTHU AKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKH IPU IMPOBEIECHUU
pacCyKIeHUN;

dbopMupOBaHHE YMEHMs BIIAJIETh METOJAMM [O0KA3aTelIbCTB M aJTOPUTMOB pELIEHUS,
YMEHMSI HX TPUMEHATh, IPOBOAUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE PEILCHUs
CTEpEOMETPUYECKMX 337ady W 3aJad C T[PaKTHUYECKUM cojepkKaHHeM, (popMHupoBaHUE
OpeJCTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCUOMATHKU B IPOBEJCHUH €AYKTUBHBIX PACCYXKICHHUIA;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyJaromuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIIEI0BATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIILIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

dbopMupoBaHre (QYHKIMOHAIBHONH TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacrio3HaBaTh MpPOSIBICHUS TE€OMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasbHBIX JKU3HEHHBIX CUTYalUSX W MPH U3YYEHUU APYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEHW, MOJAEIMPOBAHUS pPEAIbHBIX CHUTYyallMi, HCCIEIO0BaHMUS
MOCTPOCHHBIX MOJIEJICH, HHTEPIPETAINH [TOJYY€HHbIX PE3yJIbTaTOB.

OCHOBHBIMHU  COJIEpXKaTeIbHBIMU JIMHUAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kjaccax ABiAOTCA: «IIpsMBIE M INIOCKOCTH B NPOCTpaHCTBE», «MHororpanaukmu», «Tena
BpallleHus», «BEKTOpbI M KOOPANHATHI B IPOCTPAHCTBEY, «/IBMKEHMSI B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHME «yMETh OINEPUPOBATH MOHATHSIMUN,
pENeBaHTHBIMUA T€OMETPUU Ha YriayOnéHHOM ypoBHEe oOydeHus B 10—11 kimaccax, OTHOCHTCS KO
BCEM COJEpXKATEIbHBIM JIMHUAM Yy4eOHOro Kypca, a (OPMHPOBAHUE JIOTMUECKUX YMEHHH
pacripeniesiieTcsi He TOJBKO IO COJACpXKATelIbHBIM JIMHUSM, HO W MO TrojaM OOydYeHHs.
Conepxanne  0o0Opa3oBaHUS, COOTBETCTBYIOIEE IPEIMETHBIM  pe3yjibTaTaM  OCBOEHUS



®denepanbHOil pabodel MporpamMMbl, pacipeAeaEHHBIM 10 ToAaM 00ydeHUs, CTPYKTYpHUPOBaHO
TakuM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, NPHUHIMIIKAIBHBIM BOIpocaM oOydaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T'€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATEIbHO M IOCTYIATEIbHO, C COOJIIOJIEHUEM MpPUHIHUIA
IPEEMCTBEHHOCTH, a HOBBIC 3HAHHS BKJIIOYaTh B OOLIYI0 CHUCTEMY TI'€OMETPHUYECKUX
MpEJICTaBICHUI 00yJarouxcs, paciupss U yrayossis e€, obpa3ys MpoyHble MHOXKECTBEHHbIE
CBSI3H.

[lepexon K U3y4EHHUIO T€OMETPUU Ha YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3nath ycnoBus ans  guddepeHnranuu  oOydeHHs, MOCTPOCHHS WHIUBUAYAIbHBIX
o0pa3oBaTelbHBIX HIporpammMm, O0OeclneyuTh YriayOn€HHOE M3yYyeHHUE TEOMETPUHM  Kak
COCTaBIIAIONICH yueOHOTO mpenMeTa «MaremaTukay;,

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUs MaTeMaTHKU C Y4€TOM BBIOOpa
Oynymieii npodeccuu, odecriednBas MPEEMCTBEHHOCTh MEXAY OOmUM U MpodeccrnoHATbHBIM
o0pazoBaHHEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 4gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B Heeno).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHA cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, POCcTpaHCTBO. 1lonATHe
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, MTapaJUIEIbHbIE U
cKpeluBaromuecs npsamsele. [Ipu3Haku ckpemuBaronmxcs npsaMeix. [lapamienbHOCTh NpAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApauIEIbHOCTh TPEX
OPSAMBIX, ApPAUICIBHOCTh NPAMOM M IUIOcKOoCcTH. [lapamiensHOe UM LEHTpaJIbHOE
IPOEKTHpOBaHue, n3o0paxxenue ¢uryp. OCHOBHBIE CBOMCTBA MapajuIeIbHOIO MPOEKTUPOBAHUSL.
N300paxkenue ¢uryp B napaielbHOW MPOEKIMU. YTIbI C COHAIPABICHHBIMUA CTOPOHAMH, YTOJ
MEXy IPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh MIOCKOCTEHM: NapauleabHbIE INIOCKOCTH,
CBOICTBa MapalIeIbHBIX TUIOCKOCTEH. [IpocTeiimme mpocTpaHCcTBEHHbIE (PUTYPHI HA IIOCKOCTH:
TETpajap, NapajljICIECIUIIC], IOCTPOCHUE CEYCHUN.

IlepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPIEHIUKYJSPHBIE  IHpsIMBIE B
IPOCTPAHCTBE, IPSAMBIC IapajUIeIbHBIC M IEPHEHIUKYIAPHBIE K IIJIOCKOCTH, IPU3HAK
NEePNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MNpAMOW NEpPHEHIAUKYISIPHOU
IUI0CKOCTH. OpTOroHanbHOE NPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHAE OT MPSIMOH JI0 TUIOCKOCTH, MPOEKIHS (PUTYPHI HA TIOCKOCTD.
[TeprieHAUKYJIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYIISIPHOCTH ABYX INIOCKOcTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YO, TUHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOWHCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX W JIBYTPaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipm3sma: nN-yronpHas npusMma,
npsMasi U HakJIOHHas NMpHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIN MapajulesIeNuIe] M ero coWcrBa. KparTwaillime oyt Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. IMupamupma: n-
yrosibHas MUpaMuja, IpaBuibHas U yced€HHast nupaMuipl. CBoiicTBa péOep u OOKOBBIX I'paHei
MpaBUIBHOM nUpamubl. [IpaBuiIbHBIE MHOTOIpDaHHHUKH: IIPAaBUIIbHAs IPU3Ma W IIpaBUIIbHAs
NUpaMuJia, paBUiIbHAS TPEYTOJIbHAS MUPAaMUJIa U MPAaBUIbHBIN TeTpasap, kyO. [IpeacraBnenue
0 MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa’p, NJOAEKAdAP U UKOCADIP.

Bbruncnenue 31eMeHTOB MHOTOIpaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 00koBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSMOM IPU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TIMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAIN YCEUEHHON MUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. ODJIEMEHTHl CHMMETPHHM NPABWIBHBIX MHOTIOIPAHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS MapajulesIeNuIena, CHUMMETPHs
MIPaBUJIBHBIX MTPU3M, CHMMETPHS IPABUIIBHON TUPaAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[TonsATHA: BEKTOP B IPOCTPAHCTBE, HYJEBOM BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIECHHBIE BEKTOpbL. PaBeHCTBO
BEKTOPOB. JICHCTBHUS C BEKTOpPAMHU: CIOKEHHWE W BBIYATAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XCHHME BeKTopa Ha uwncio. CBolicTBa cioxkeHHs BeKTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha 4yucio. [loHaTne komIutaHapHsle BEKTOpBI. IIpu3Hak KoMIIaHapHOCTH
TpéXx BekTopoB. [IpaBwiio mnapamnenenunena. Teopema O pa3iloKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTopaM. lIpsAMoyrosmpHas cucrema KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsA3p MeXAy KOOpAMHATAMM BEKTOpa U KOOPAMHATAMHU TOYEK. YTOI
MexX1y BekTopamu. CKaasipHOE MPOU3BEICHUE BEKTOPOB.



11 KJIACC

Tesa BpameHus

[ToHATHS: UMIMHAPUYECKAsE IMOBEPXHOCTh, KOHUYECKash IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, OOpasyoume MoBepxHocTed. Tena BpallleHMs: LWIMHAP, KOHYC, YCEUYEHHBIN
KOHYC, chepa, map. Bzaumnaoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas TIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka nunuHapa u konyca. Cummerpus
cdepsl U mapa.

O06BEM. OcHOBHBIE CcBOWCTBa 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYTOIHHOTO
napajenenunena u cueactsus u3 He€. OO0bEM NpPAMOM W HAKIOHHOM NPHU3MBI, IHIUHIPA,
nupamuibl 1 KoHyca. O0bEM 1mapa 1 apoBOro CErMEeHTa.

KomOunanmu Tten BpameHuss U MHOTOrpaHHUKOB. llpu3Mma, BIucaHHas B LWJIMHAP,
onucaHHas okojio LwiuHApa. [lepeceyenue cdepsl U mapa ¢ miockocteo. Kacanue mapa u
cdepsl II0cKoCThI0. [IoHATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, cepsl, BIMCAaHHOU B
MHOT'OI'PaHHMK WJIM TEJIO BpAILlEHHS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iuiomans cdepsl u e€ dacteir. [lomodue B
npoctpadctBe. OTHomeHue 00BEMOB, IUIOMAAEH MHOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpazoBanue mnonodOus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAaHHUKOB W TEJd BpAIICHUSA: CEUYEHUs LMIMHApA
(mapayuiebHO W MEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHbleé OCHOBAaHHIO U
IPOXOJAIINE Yepe3 BEPIIMHY), CEYEHMsI 1I1apa, METOJbl ITOCTPOCHUS CEYEHMI: METOJ CJEJOB,
METO/i BHYTPEHHET0 IPOEKTUPOBAHUS, METO/]] IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B POCTPAHCTBE

Bekrops! B npoctpancTtBe. Onepanun HaJ BeKTopaMu. BekTopHOE YMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHHs. [IpsimoyronbHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopiuHaTHO-BEKTOPHBIM METON MpH
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.

JIBH2KeHHS B IIPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus u paBeHCTBO ¢uryp. OO6mme
CBOWCTBa JABWKEHHH. BuIbl NBUKEHUH: NapasieNbHBIA MEPEeHOC, LEHTpalbHAs CUMMETpPHUS,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT npsiMoil. IIpeoOpazoBanus nogodus. [Ipsmas u chepa
Oiinepa.



IIVTIAHUPYEMBIE PE3YJbTATDI OCBOEHMUA YYEBHOI'O KYPCA
«'EOMETPUSA» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:xxnanckoe BoCIMTAHHE:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYAIOIIeTOCsl KAk AaKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHICKOr0 OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, NPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpBI, OIMPOCHI U APYroe), yMEHHWE B3aWMOJEHCTBOBATH C COLMAIBHBIMU HWHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAUCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOSIIIEMY POCCHICKON MaTeMaTHUKH, EHHOCTHOE OTHOILLIEHHUE K JOCTHIKEHMSIM POCCHUHCKHX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, WCIOJb30BAHUE ATUX JOCTHKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHME JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKUM U AESTENbHOCThIO YUYEHOI'O, OCO3HAHHE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) acTeTHYECKOE BOCIUTAHHE:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peUIeHUi, pacCykIeHUH, BOCIPUUMYHUBOCTb K
MaTEeMaTUYECKUM acTieKTaM Pa3UYHbIX BUJIOB UCKYCCTBA,

5) ¢pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MAaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, cOATaHCUPOBAHHBIM PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpunyeckas akTUBHOCTb),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTENBHON JA€ATETbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYIly, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
MpoPECCUOHAIBHON ACSTEIIBHOCTH, CBA3aHHBIM C MAaTEMaTUKOW W €€ MPUIOKEHUSIMH, YMEHUE
coBepIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu30BbIBAaTH COOCTBEHHBIE
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OO0Opa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HH, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTDh JKOJIOTMUYECKOW KYyJIbTYpbl, TOHUMAHWE BIUSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX TPOLECCOB HA COCTOSHUE NPUPOJHOM M COIMAJIBHOM Cpeabl, OCO3HAHUE
r100aMbHOTO  XapakTepa  JKOJOTHYECKHMX  MpoOJieM, OpHUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTHYECKUX 3HAHUN ISl pelIeHHs 3a7ad B 00JacTH OKPY’KAIOLIEH Cpelbl, MIaHUPOBaHUE
MTOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOTI0 NO3HAHMA:

c(OpMHUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKA M OOIIECTBEHHOW MPAKTUKH, TOHUMaHWE MAaTEMaTU4YeCKOW HayKHu Kak cepbl
YEJI0BEYECKOU NEATENIbHOCTH, ITANOB €€ Pa3BUTHUS W 3HAYUMOCTHU JUISl PA3BUTHS [IUBUIIN3ALINH,
OBJIQJICHHE SI3bIKOM MAaTEMaTHKUA U MaTeMaTH4YEeCKON KyJIbTYpOil Kak CpeICTBOM MO3HAHUS MUPA,
TOTOBHOCTh OCYHIECTBJISATH IPOEKTHYIO U MCCIIEI0BATEIbCKYIO AEATEIbHOCTh HHINBUAYAIBHO U
B IPYIIIIE.



METANPEAMETHBLIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jlornyeckue 1eicTBUSA:

BBISIBJISITH M XapaKTepPU30BaTh CYLIECTBEHHbIC MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALMKA, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHBIE U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (axTax,
JAHHBIX, HAOMIONCHUWSIX W  YTBEPXKICHUSX, TMpeiaraTh KPUTCPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIILHO JIOKA3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUH (IIPSMBbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

BbIOUpaTh CcHoco® pemieHus YydeOHOM 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BbIOMpaTh HamOoJiee TMOAXOIAIIUN C Y4ETOM CaMOCTOSITENIbHO —BBIJCICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBare/bCKue AeCTBUS:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYITUPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA ~ DKCIIEPUMEHT, HCCJIEIOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBIEHUS, IMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENNLHO (OPMYITUPOBATH 0000IIEHUSI U BBIBOJBI MO PE3ylIbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, CCIIEIOBAHMUS, OIICHUBAThH JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTATH MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJISITH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha BOMPOC U IS
pEIIeHUS 3a1a9H;

BbIOMpaTh WHGOPMAIMI0O M3 HCTOYHHUKOB Pa3UYHBIX THUIOB, AaHAJIU3UPOBAThH,
CHCTEMaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3IHYHBIX BHJIOB U  (Qopm
MPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh  WHGOPMAIMIO, TPEACTABIATH €€ B pa3IMYHBIX  (QopMax,
WJLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMM TIO CAMOCTOSITEIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Oo0wmenne:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKACHHUS B COOTBETCTBUM C YCIOBUSIMU U IIENISIMU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOKD TOYKY 3PEHHUS B YCTHBIX WM MHUCHMEHHBIX
TEKCTaX, JaBaTh I[OSCHEHUsA 110 XOJy PpEIIeHUs 3aJa4yd, KOMMEHTUPOBAaTh IMOJYyYECHHBIN
pe3ynbTart;

B X0J/i¢ OOCYXKJEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOH TEMBbI, MPOOJIEMBI,
perraemMoi 3aJauM, BbICKA3bIBAaTh WJICH, HAICJICHHBbIC HA MOMCK PEIICHHs, COMOCTAaBISATh CBOU



CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANora, oOHapy>KMBaTh Pa3M4KUe U CXOICTBO
MO3UIHI, B KOPPEKTHOH hopMe GOpMyIUPOBATh Pa3HOTIaCHsl, CBOM BO3PAKEHUS;

NPEICTaBIATh PE3YJIbTAaThl PEIICHHs 3a7add, SKCIEPUMEHTa, HCCIEIOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Yy4ETOM 3ajlad MpEe3eHTAluu U
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIE 1eiiCTBHS

Camoopranuszanus:

COCTaBJIAITh IUIAH, QJITOPUTM pELICHHUS 3a7aud, BbIOMpATh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI peUIeHU ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOLMOHAIBHBIH HHTEJIEKT:

BJIa/IETh HaBBIKAMH TO3HABATEIbHON pedIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JEeUCTBUN
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOIIecca U pe3ysIbTaTa PEelIeHrs MaTeMaTHUeCKOH 3aauu;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHUH 3aJa4H, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, JNAHHBIX, HAIJIEHHBIX OMIHOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ysbTaTa LEIM M YCJIOBHUSIM, OOBSICHITH MPUYHHBI
JOCTIDKEHUSI WM HEJOCTIDKEHHSI Pe3yJIbTaTOB NEATEIbHOCTH, HAXOAWUTh OMIMOKY, JaBaThb
OILICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1€SITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYaIbHOU pabOThI IpU
pemeHnr y4eOHBIX 3a1a4, MPUHAMATh [EJNb COBMECTHOH JeATeNbHOCTH, IUIAHUPOBAThH
OpraHu3alMl0 COBMECTHOM DPabOTHI, paclpelenarb BHJbl paboT, JOrOBapHBAaThCs, 00CYXIaTh
MIPOIIeCC U PE3yIbTaT paboThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» W WHBIE), BBHIMOJHATH CBOIO 4YacTh PabOTHI W KOOPAWHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaTh KAayeCTBO CBOETr0 BKJIaJa B OOLIMIM MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aMMOACHCTBUSI.

NPEJMETHBIE PE3YJIbTATbBI
K xoniy 10 kiaacca o0ydaromuiicss HayquTCs:
© cBOOO/IHO ONEPUPOBATH OCHOBHBIMU MOHSATHSMU CTEPEOMETPHUM MPU pEIICHUU 3agad U
IPOBE/IEHUN MaTEMAaTUYECKUX PACCYKICHU;

® IPUMEHSTh AKCHOMBI CTEPEOMETPUH U CIICACTBHUS U3 HUX MPH PEIICHUN TEOMETPUIECCKUX

3aja4;
e KiTacCH(PUIIMPOBATh B3aMMHOE PACIIONIOKEHHUE MPSIMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

¢ CcBOOOJIHO ONEPHPOBATH MOHATHSAMHU, CBS3aHHBIMU C YIJIaMH B IMPOCTPAHCTBE: MEXIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOM U MJIOCKOCTHIO;

© cBOOOJTHO OTIEPUPOBATH OHATUSIMH, CBI3aHHBIMU C MHOTOTpaHHUKAMH;

¢ CcBOOOJIHO PpAacIO3HABAaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (TIpU3Ma, HHUpaMUa,
NPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

e Kj1accu(hUIMPOBAaTh MHOTOTPAHHUKH, BEIOMpast OCHOBaHMS ISl KIacCU(DUKALIIH;

¢ CBOOO/IHO OMEpPUPOBATh TOHATHAMM, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO;

® BBLINIOJIHAThH MapajlielbHOE, LEHTPATIbHOE U OPTOrOHAIbHOE MPOEKTUpOBaHUE QUTYp Ha
IUIOCKOCTB, BBITIOJIHATH N300paXkeHUs (GUTyp Ha MIOCKOCTH;

® CTPOUTH CEUYEHHS] MHOTOTPAaHHUKOB Pa3IMYHBIMU METOJAaMH, BBIMOJHATH (BBIHOCHBIE)
MJIOCKUE YEPTEKH W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BHA CBEpPXY, COOKY,
CHH3Y;



®BBHIYMCIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOIOTPaHHUKOB  (IIpu3Ma, INHpamMuiaa),
reOMETPUYECKUX TeJl C IPUMEHEHUEM (HopMy;

® CBOOOJHO OINEpUPOBATh MOHATUSAMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OChb HU
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUU (PUTYPBI;

© CBOOOJIHO ONEpPUPOBATh MOHATUSAMH, COOTBETCTBYIOIIMMHU BEKTOpPAM U KOOpAMHATaM B
IPOCTPAHCTBE;

® BBINIOJIHATH JACUCTBUS HaJl BEKTOPaMU;

epemarh 3a7auyd Ha J0Ka3aTeJbCTBO MAaTEMaTHMYECKUX OTHOLIEHUM U HaxOKICHHE
FEOMETPUUECKUX  BEIMYMH, I[PUMEHSAS HU3BECTHBIE METOAbl IIPU  PELICHUU
MaTeMaTHYeCKUX 33]a4 MOBBIILIEHHOI'O ¥ BHICOKOTO YPOBHSI CII0XKHOCTH;

® [IPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CPEACTBA U IEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3a/1ay;

® 1I3BJIEKaTh, IPEOOPa30BbIBATh U MHTEPIPETUPOBATh UH(OPMAILMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUeCKUX (PUrypax, mpencTaBieHHYIO Ha YepTeKaxX U pUCYHKAX;

® [IPUMEHSATH MOJIyYE€HHbIC 3HAHMS Ha MPAKTUKE: CPAaBHUBATh U aHAJIU3UPOBATh pPeabHbIC
CUTyallud, TPUMEHATh MW3Y4YEHHBbIE TIOHATHS B IpOLIECCe IIOUCKA PpEIICHUs
MaTeMaTH4eCKu c(HOpMYyITUPOBAHHON MPOOIEMBI, MOJCTUPOBATh PEANbHBIE CUTYalluu
Ha S3bIKE TEOMETPUH, MCCIIEOBATh IOCTPOCHHBIE MOJEIN C HCHOJb30BaHUEM
FEOMETPUUECKUX IOHSATHI M TeopeM, ammapara ajireOpbl, pelarh IpaKTHYECKHe
3ajlauy, CBA3aHHBIE C HAX0XK/IEHUEM I'€OMETPHUECKUX BEIUYMH;

® IMETh IIPEJCTaBICHUs 00 OCHOBHBIX 3Talax pa3BUTHUsI F€OMETPUM KaK COCTAaBHOM yacTu
(dyHIaMeHTa pa3BUTHSI TEXHOJOTUH.

K konmy 11 ki1acca o0yyaromuiicss HAy4YUTCS:

© CBOOOJTHO OINEpPUPOBATH MOHATUSMH, CBA3aHHBIMU C IWUIMHIPUYECKOH, KOHUYECKON U
ceprueckoil MOBEPXHOCTMH, OOBSICHITH CITIOCOOBI OJTyUEHUS;

® OIIEPUPOBATh TOHATUSMH, CBA3aHHBIMU C TE€JIaMHM BpALEHUSA: LUJIUHAPOM, KOHYCOM,
cdepoii u mapowm;

® pacrio3HaBaTh Teja BpallleHus (UMWIMHIpP, KOHYC, cdepa U map) U OOBACHATH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHus;

e KJ1acCU(PULIMPOBATh B3aMMHOE PACIIONOKEHHE CHEPBI U TNIOCKOCTH;

® BLIYMCIISATh BEJIUMYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB M TE€J BpalleHus, OoOBEMBI U
IUIONIA/IM MOBEPXHOCTE MHOTOTPAaHHMKOB M TE€J BPAIIEHMS, T€OMETPUUECKUX Tell C
npUMeHeHHeM (OopMYIT;

© CBOOOJTHO OIEPUPOBATH MOHATHUSAMH, CBA3aHHBIMU C KOMOWHAIUSMHU TeJl BpallleHUs U
MHOTOTPaHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBIN B cpepy M OMUCAHHBIN OKOJIO chepsl,
cdepa, BMcaHHAss B MHOTOI'PaHHUK UJTH TEJIO BpPAIICHUS;

® BLIYKCIISATh COOTHOIICHUS MEXIY IUIOMIAASIMU MOBEPXHOCTEH M 00BEMaMHU IMOJAO0OHBIX
TeJI;

e 300pakaTh M3y4yaeMble (UTYphI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEpPTEXKU U3
PHCYHKOB HPOCTBIX O0BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS
TeJ BpalleHHUS;

® U3BJIEKaTh, MHTEPIPETUPOBATH U NMPEOOPa30BbIBATh MH(OPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

© cBOOOIHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

® BHITOJIHATH ONEPALMU HaJl BEKTOPaMU;

33/1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPAUHAT;

epelaTh TE€OMETPUYECKME 33Jauyd HAa BBIUHUCICHHE YIJIOB MEXAY NpPSIMBIMH H
IUIOCKOCTSIMHU, BBIYHUCIEHHE PACCTOSSHUM OT TOYKM [0 IUIOCKOCTH, B II€JIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METOa IIPU PELICHUN;



© CBOOOJTHO ONIEPUPOBATH MOHSATUSIMU, CBSI3aHHBIMH C JBHKCHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHHIA,

® BBITIOJIHATh HM300pPKEHUST MHOTOTPAHHUKOB W TEJI BpALICHUS MPH TNapauieIbHOM
MEePEeHOCEe, IEHTPAITBHON CUMMETPHUH, 3ePKaTbHOH CUMMETPUH, MIPH TIOBOPOTE BOKPYT
psIMOH, MpeoOpa3oBaHuUs MOI00US;

® CTPOUTH CEUYCHUSI MHOTOTPAHHUKOB U TEJl BPAILICHUS: CEUCHUS HWIHHIPA (MapaJuIeTbHO H
NEPICHIUKYISIPHO OCH), CEYCHHS KOHyca (MapajuielibHbIe OCHOBAHHUIO M MPOXOJISIINE
yepes BEepIIMHY), CEYCHHUSI 11apa;

® IICIIOJIB30BATh METOJBl TIOCTPOCHHUS CEUCHHIA: METOJ CIIEJIOB, METOJ] BHYTPEHHETrO
MIPOEKTUPOBAHUS, METO]T IEPEHOCA CEKYIICH MIOCKOCTH;

® J0OKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

®IPUMEHATh TeoMeTpuuecKkue (akThl [Js pelIeHUuss CTePeOMETPUUYECKUX 3ajad,
MPEIIOJIararoIuX HECKOJIBKO IIAaroB PelIeHUs, €Clid yCIOBUS MPUMEHEHHUS 3a/laHbl B
SIBHOW W HESIBHOU (hopMe;

epemarh 3aJauyd Ha JOKa3aTelbCTBO MaTEMaTHUYECKUX OTHOLICHUH W HaxOXXICHHE
TEOMETPHUYCCKUX BEIIMYUH;

® IPUMEHSATH MPOTPAMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI MPH
pEIIeHUU CTEPEOMETPUIECKHX 33/1aY;

® IPUMEHSATH TIOJyYCHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBAThH, aHAIM3UPOBATH U OIICHUBATH
peabHBIE CUTYAI[UH, IPUMEHSITh U3YUYCHHBIC MIOHSATHUS, TCOPEMBI, CBOMCTBA B MPOIIECCE
MOKWCKAa pEIICHUs MaTeMaTH4ecKH CGhOPMYIUPOBAHHON MPOOIEMbI, MOJEIHUPOBATH
peabHBIE CUTYallMd Ha SI3BIKE T'C€OMETPHH, HCCIEAOBATh MOCTPOCHHBIC MOJCITH C
UCIIOJIb30BaHNEM T€OMETPUYECKHX TOHATUNH M TEOpeM, ammapara aiareOpbl, pemiaTh
MPAKTUYECKHE 3a]1a4H, CBSI3aHHBIC C HAXOXKJCHHEM I€OMETPHUSCKHUX BEIIMUNH;

® IMETh TIPEJICTaBICHUS 00 OCHOBHBIX ATalax Pa3BUTHs TEOMETPHH KaK COCTAaBHOM 4acTh
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM Kontposbmbie  IpakTieckne (uudposbie)
n/n MpPOrpamMMblI Bcero odpa3oBaTejIbHbIE
padoTbI padoTbl pecypes
1 BBencHue B cTepeoMETpHIO 23 1 https://m.edsoo.ru/
5 B3anMHO€ pacoioKeHue IPSIMbIX B 5 1 https://m.edsoo.ru/
POCTPAHCTBE
3 [TapamiebHOCTh MPSMBIX M IUIOCKOCTEH B 8 https://m.edsoo.ru/
POCTPAHCTBE
4 HepneHL[HIEyJI;IpHOCTL PSIMBIX U o5 https://m.edsoo.ru/
IUTOCKOCTEM B IIPOCTPAHCTBE
5 VYTIBl M pacCTOSIHUS 16 https://m.edsoo.ru/
6 MHOrOrpaHHHKH 7 https://m.edsoo.ru/
7 BekTopsl B mpocTpaHCTBE 12 https://m.edsoo.ru/
8 HOBTOPGHI/IG, 0000I1IeHNE U CHCTEMAaTH3aIIHS 5 5 https://m.edsoo.ru/
3HAHMH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




11 KJIACC

KosinuecTBo 4acoB DJIeKTPOHHBIE
HaunmeHoBaHue pa3jiesioB U TEM upposbie
Ne i/ EpOrPAMMEI pa Beero Konrpoabubie  IIpakTuyeckue f)]gp(al::? OBAT e.l)'lbl-lbl e
padoTshI padoThI pecypes
1 AHanmTH4ecKasi reoMeTpHus 15 1 https://m.edsoo.ru/
5 [ToBTOpEHue, O606H.[€H%€ u 15 1 https://m.edsoo.ru/
CHCTeMaTH3allus 3HAHUH
3 OO0BEM MHOTOTpaHHUKA 17 1 https://m.edsoo.ru/
4 Tena BpaieHus 24 1 https://m.edsoo.ru/
5 [Tinomamy noBepxXHOCTH U 00BEMBI 9 1 https://m.edsoo.ru/
KPYIJIBIX TEJ
6 JIBYOKEHUS 5 1 https://m.edsoo.ru/
7 IToBTOpeHue, 06061HCHIiIe u 17 2 https://m.edsoo.ru/
CHCTEMATH3aIHs 3HAHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIE
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHBbIE HU(PPOBLIE
oOpa3oBaTeJibHbIE

pecypchbl

OcHoBHbI€ MpaBuiia H300pakeHUs
Ha PUCYHKE INIOCKOCTH,
MapajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeHbI OTpE3Ka

[TonsTus crepeoMeTpun: TOUKa,
npsiMasi, INIOCKOCTb, IPOCTPAHCTBO.
OcHoBHbI€ NpaBUiIa U300pakeHUs
Ha PUCYHKE IJIOCKOCTH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
Cepe/IMHbl OTpe3Ka

1 senens

1 senens

https://m.edso0.ru/588c85b2

https://m.edsoo.ru/ddcdafc?

[TonsaTus: nepecekaromuecs
IUIOCKOCTH, NT€PECEKAIOINECs
npsiMasi ¥ MI0CKOCTb;
MIOJIYTIPOCTPAHCTBO

1 Hemens

https://m.edsoo.ru/eba83d84

[TonsaTus: nepecekaromuecs
IUIOCKOCTH, NT€PECEKAIONINECs
IpsiMasi ¥ IMJI0CKOCTB;
HOJIyIIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHue
MIPOCTENIINX IPOCTPAHCTBEHHBIX

¢buryp, HeCyIecTBYIOIIUX
00BEKTOB

2 Henens

2 Henensd

https://m.edso0.ru/76122161

https://m.edsoo.ru/db7fa53e

MHororpaHHuKH, U300paKeHUE
MIPOCTEUIINX TPOCTPAHCTBEHHBIX
buryp, HeCyIEeCTBYIOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPUH U NTEPBBIE

2 Henens

3 Hemens

https://m.edsoo.ru/4284be8b

https://m.edsoo.ru/c2bed9ch5



https://m.edsoo.ru/588c85b2
https://m.edsoo.ru/ddcdafc2
https://m.edsoo.ru/eba83d84
https://m.edsoo.ru/76122161
https://m.edsoo.ru/db7fa53e
https://m.edsoo.ru/4284be8b
https://m.edsoo.ru/c2bed9c5

CICACTBUS U3 HUX

10

11

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
cieactBus U3 HUX. CrocoOsl
3alaHuA MPSAMBIX U MJIOCKOCTEH B
npoctpancTBe. O003HaUCHUS
IPSIMBIX U IJIOCKOCTEMN

N300paxkeHne ceueHuil mupamMuIbl,
Ky0a ¥ MPU3MbI, KOTOPBIC TIPOXOJISAT
gepes ux péopa. M3o0paxenue
MEPECeUCHUS MOTyUYCHHBIX
IJI0CKOCTEN. PackpammBanue
MMOCTPOCHHBIX CEYCHUI Pa3HBIMU
IIBETaMU

N300paxkeHne ceueHuil mupamMuIbl,
Ky0a U PU3MBbI, KOTOPBIE TPOXOISAT
yepe3 ux péopa. M3obpaxenue
[IepeceyeHNs MOTYyYEHHBIX
mIockocTeil. PackpammmBanue
MTOCTPOECHHBIX CEYEHUN Pa3HbIMU
I[BETaAMHU

3 genens

3 Hemens

4 yengensa

4 Henens

https://m.edsoo.ru/f24c9d86

https://m.edsoo.ru/db11b7fd

https://m.edsoo.ru/b5dd926b

https://m.edsoo.ru/14ca712c

12

N300pakeHue ceueHuil nmupaMupl,
Ky0a 1 pU3Mbl, KOTOpPBIE TPOXOIAT
yepes ux péopa. M3obpaxenue
nepeceyeHus MoJy4eHHBIX
IJI0CKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHUN Pa3HbIMU
LBETaMU

4 yenensa

https://m.edsoo.ru/b2618cce

13

N300pakeHue ceueHuil mupaMuipl,
Ky0a 1 pU3Mbl, KOTOpPBIE TPOXOIAT
gyepes ux péopa. M3obpaxenue
NMEPECCUCHU A MOJTYUCHHBIX

5 Henmens

https://m.edso0.ru/9cf3b9bf



https://m.edsoo.ru/f24c9d86
https://m.edsoo.ru/db11b7fd
https://m.edsoo.ru/b5dd926b
https://m.edsoo.ru/14ca712c
https://m.edsoo.ru/b2618cce
https://m.edsoo.ru/9cf3b9bf

IIockocTeil. PackpammBanue
MMOCTPOEHHBIX CEUCHUN Pa3HBIMU
BETAMU

14

15

16

17

Merton cnenoB 1yl HOCTPOCHUS
CEeUYEeHUU

Meton cieqoB uisl IOCTPOEHUS
ceuenuii. CBOMCTBA MEepeCceUCHMI
IPSIMBIX U IJIOCKOCTEMN

Meton cieqoB uisl IOCTPOEHUS
ceyeHuil. CBOMCTBA MepeceyeHnit
IPSIMBIX U IJIOCKOCTEMN

[TocTpoeHune ceuenuii B mupamMu/e,
KyOe 1o TpéM TouKaM Ha p&Opax.
CoznaHue BIHOCHBIX YepTexel U
3amyCh IIAaroB IMOCTPOCHUS

5 Henens

5 genens

6 Henens

6 Hemens

https://m.edso0.ru/1b2f91f7

https://m.edso0.ru/1844a2e4

https://m.edso0.ru/a9d15d32

https://m.edso0.ru/4c4216e9

18

[ToctpoeHue ceueHuii B mupamue,
KyOe 1o TpéM ToukaM Ha pebpax.
Co3anne BRIHOCHBIX YEPTEXKEH U
3aMuch M1aroB MOCTPOCHUS

6 Henens

https://m.edsoo.ru/57e2e351

19

20

ITocTpoeHue ceuenuii B mupamue,
KyOe 1o TpéM TouKaM Ha pEOpax.
Co31aHne BBIHOCHBIX YepTexen U
3aITUCh IAroB MOCTPOCHUS

[ToctpoeHue ceueHuii B mupamu/e,
KyOe 1o TpéM ToukaM Ha pebpax.
Co3naHue BEIHOCHBIX YEPTEKEN U
3aMuch MIaroB MOCTPOSHUS

7 Henens

7 Henmens

https://m.edsoo.ru/4fchfc2f

https://m.edsoo.ru/c5abbc54

21

[ToBTOpEHME MIIAHUMETPUU:
Teopema 0 MPONOPLHOHATBHBIX
otpeskax. [lomobue TpeyronbHUKOB

7 Henmens

https://m.edsoo.ru/7d1fb4c8

22

[ToBTOpEHME MIIAHUMETPHUU:
Teopema Menenas. Pacuers! B
CEYECHMSX Ha BBIHOCHBIX YEPTEkKAX.

8 Hemens

https://m.edsoo.ru/c5a497c4



https://m.edsoo.ru/1b2f91f7
https://m.edsoo.ru/1844a2e4
https://m.edsoo.ru/a9d15d32
https://m.edsoo.ru/4c4216e9
https://m.edsoo.ru/57e2e351
https://m.edsoo.ru/4fcbfc2f
https://m.edsoo.ru/c5abbc54
https://m.edsoo.ru/7d1fb4c8
https://m.edsoo.ru/c5a497c4

23

HcTopust pa3BuUTHS MIIAHUMETPUU U
CTEpPEOMETPUU

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

8 Hemens

https://m.edsoo.ru/a6ae516e

24

25

B3auMHoe pacrosiokeHue npsMbIx
B ITpocTpaHcTBe. CKpenBaronmecs
npsiMele. [Ipusznaku
CKPEILMBAIOIINXCS MPSMBIX.
[TapannenbHble npsMbIe B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH MPSIMOU
MapajuIeIbHON TaHHOU IIPSIMOM,
MPOXOASAIICH Uepe3 TOUKY
MPOCTPAHCTBA U HE JIS)KAICH Ha
JlaHHOU npsimoil. Jlemma o
MePECCUCHUH MapalIeIIbHBIX
MPSIMBIX IJTIOCKOCTBIO

8 Hemens

9 Henmens

https://m.edsoo.ru/cbfb4984

https://m.edso0.ru/ac45fd6f

26

[TapamienbHOCTB TPEX MPSIMBIX.
TeopeMa 0 TpEX nmapayIenbHbIX
npsAMbIX. Teopema o
CKPELIUBAOIIUXCS MPSMBIX

9 Henensa

https://m.edsoo.ru/5al11ad49

27

[TapannenbsHoe NPOEKTHPOBAHUE.
OcHoBHBbIE CBOWCTBA
napajieIbHOrO MPOEKTUPOBAHUS.
N306paxenue pa3HbIx Guryp B
napajieIbHOM MPOEKITUH

9 Henensa

https://m.edsoo.ru/f275db49

28

[MenTpanbHas nmpoeKkuus. YToiui ¢
COHAINPABJICHHBIMA CTOPOHAMH.
Yroa Mexay npsMbIMU

10 Hemensa

https://m.edsoo.ru/7ca4fa2f

29

321,[[3.‘{1/1 Ha JO0Ka3aTCJIbCTBO U
HNCCICIOBAaHUEC, CBA3AHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B

10 memena

https://m.edsoo.ru/53ab7cfd



https://m.edsoo.ru/a6ae516e
https://m.edsoo.ru/cbfb4984
https://m.edsoo.ru/ac45fd6f
https://m.edsoo.ru/5a11ad49
https://m.edsoo.ru/f275db49
https://m.edsoo.ru/7ca4fa2f
https://m.edsoo.ru/53ab7cfd

MIPOCTPAHCTBE

30

31

32

33

[ToHsiTHSA: MapanaeabHOCTh MPSIMOI
Y TJIOCKOCTH B MPOCTPAHCTBE.
[Ipu3zHak napamiebHOCTH TPSIMOM
u iockocT. CBolicTBa
MapajuieIbHOCTU MPSIMON U
IIJIOCKOCTH

I'eomerpuueckue 3agaun Ha
BBIYMCIICHHUE U JI0KA3aTENbCTBO,
CBSA3aHHBIE C [1APAUIEIBHOCTHIO
MPSIMBIX U IJIOCKOCTEH B
MPOCTPAHCTBE

[ToctpoeHue ceuenus,
MIPOXOISAIETO Yepe3 TaHHYIO
MPSIMYIO Ha YepTEkKe U
MapajuieJIbHOTO APYTroi MpsMoil.
Pacuér orHOLICHMIT

[TapannensHas npoekuus,
MIPUMEHEHHE I TOCTPOCHUS
cedeHuit KyOa U mapasuienenunea.
CgoiicTBa nmapasiesenurnena u
MIPU3MBI

10 Hemensa

11 Henens

11 Henens

11 Henens

https://m.edso0.ru/1737fd63

https://m.edsoo.ru/e8e1391a

https://m.edsoo.ru/49ffaffl

https://m.edso0.ru/ac13686d

34

[TapannenpHble MIIOCKOCTH.
[Ipu3Haky napajienbHOCTH IBYX
IJIOCKOCTEN

12 nenens

https://m.edso0.ru/h936e992

35

Teopema 0 nmapajuIeIbHOCTH U
€TUHCTBEHHOCTH MJIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MPUHAJICIKAILYIO TAHHOMN
IIOCKOCTH U CJIICACTBHS U3 HEee

12 Henens

https://m.edsoo.ru/6be9fbea

36

CBoiicTBa mapaienbHbIX
IUIOCKOCTEH: 0 MapaieIbHOCTH
IPSIMBIX MIEPECEUEHHUS ITPU

12 Henens

https://m.edsoo.ru/6c42af37



https://m.edsoo.ru/1737fd63
https://m.edsoo.ru/e8e1391a
https://m.edsoo.ru/49ffaff1
https://m.edsoo.ru/ac13686d
https://m.edsoo.ru/b936e992
https://m.edsoo.ru/6be9fbea
https://m.edsoo.ru/6c42af37

37

38

[IEPECEYECHUH JIBYX MapaJlICIbHBIX
IIJIOCKOCTEN TPEThEn

CaolicTBa napamuienbHbIX
TUIOCKOCTEH: 00 0Tpe3Kax
napajieIbHBIX MPSMBIX,
3aKITFOUEHHBIX MEXITY
napaieIbHBIMU TUIOCKOCTSIMH; O
HepecedeHU  MPSIMOH C TBYMS
napajuieIbHBIMUA TUIOCKOCTSIMH

[ToBTOpenue: Teopema [Tudaropa
Ha [UIOCKOCTH

13 Hemensa

13 Hemensa

https://m.edsoo.ru/e157c6f7

https://m.edso0.ru/9ccc55d3

39

40

IloBTOpPEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuleJIenunena

13 Hemensa

14 wenensa

https://m.edso0.ru/e6¢98c7c

https://m.edso0.ru/99d56dab

41

42

Brruucnenue nimH OTpe3KoB B KyOe

" IpAMOYT'OJIbHOM
nmapajijiCJICnrIneac

[lepneHMKyIAPHOCTD NPSAMON U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTHU IIPSMOH U
IIJIOCKOCTH

14 venens

14 venens

https://m.edsoo.ru/5b1bb69d

https://m.eds00.ru/5682d452

43

44

45

IlepnieH IUKYIAPHOCTD NPSMOU U
mockocty. [Ipru3Hak
MEPIEHIUKYIISIPHOCTU MIPAMON U
IJIOCKOCTH

Teopema o CyllIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOH,
MIPOXOASAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INTIOCKOCTH

[ImockocTH U nepreHINKYISIPHBIE
UM IIPSIMBIE B MHOTOI'PaHHUKAX

15 Henensa

15 Henmensa

15 Henens

https://m.edsoo.ru/59fccc75

https://m.edsoo.ru/c93542b5

https://m.edsoo.ru/62fc55e3



https://m.edsoo.ru/e157c6f7
https://m.edsoo.ru/9ccc55d3
https://m.edsoo.ru/e6c98c7c
https://m.edsoo.ru/99d56dab
https://m.edsoo.ru/5b1bb69d
https://m.edsoo.ru/5682d452
https://m.edsoo.ru/59fccc75
https://m.edsoo.ru/c93542b5
https://m.edsoo.ru/62fc55e3

46

47

48

49

[1n0ckoCTH U IepIEHIUKYIISIPHbIE
UM TIPSIMbIE€ B MHOTOTPaHHUKAX

[lepnieHIuKynsp U HAKJIOHHAS.
[TocTpoenue nepneHauKyIIspa us3
TOYKH Ha MPSIMYIO

[leprieHIUKYISIp M HAKIOHHAS.
[TocTpoeHue nepreHAnKyIsIpa u3
TOYKH HA MPSAMYIO

Teopema 0 TpEX nepneHANKyIIpax
(npsimast u oOpaTHas)

16 Hemensa

16 Hemensa

16 Hemensa

17 uenmensa

https://m.edso0.ru/76464a93

https://m.eds00.ru/818779e7

https://m.edso0.ru/h9366929

https://m.edso0.ru/13ca2779

50

51

52

53

54

Teopema o TpEX NMeprneHaAuKyIIpax
(mpsimast u oOpaTHasi)

VYron Mexay CKpeluBaroIMMUCS
MPSIMBIMU

[Tonck nepreHIMKyIsIpHBIX IPSIMBIX
C IOMOLIBIO MEPIEHIUKYISPHBIX
IJIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHNE
[Toctpoenue ceuennii kyoa,
IIPU3MBI, TPAaBUJIBHON MUPaMUIBI C
ITIOMOIIIBK0 OPTOTOHAJILHOM
IIPOEKIINU

17 uenensa

17 uenmensa

18 Hemensa

18 Henensa

18 Henensa

https://m.edsoo.ru/7e55435¢

https://m.edsoo.ru/4d5fb41d

https://m.edsoo.ru/9eceb7da

https://m.edsoo.ru/c82fe87c

https://m.edsoo.ru/fc377c51

55

56

57

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, IPaBUILHOW MUPAMHUIBI C
MIOMOIIIBIO OPTOTOHAJIEHOU
MIPOEKIINHU

CummeTpus B IPOCTPAHCTBE
OTHOCHTEIBHO TUIOCKOCTH.
[Tnockoctu cumMmeTpuii B
MHOT'OrpaHHUKax

[Ipu3Hak nepneHaANKyJIApHOCTH
IIPSIMOM U TUIOCKOCTH KaK

19 Henens

19 Henensa

19 wenensa

https://m.edsoo.ru/56c8faad

https://m.edsoo.ru/bal7c527

https://m.edsoo.ru/3b72c654



https://m.edsoo.ru/76464a93
https://m.edsoo.ru/818779e7
https://m.edsoo.ru/b9366929
https://m.edsoo.ru/13ca2779
https://m.edsoo.ru/7e55435e
https://m.edsoo.ru/4d5fb41d
https://m.edsoo.ru/9eceb7da
https://m.edsoo.ru/c82fe87c
https://m.edsoo.ru/fc377c51
https://m.edsoo.ru/56c8faa4
https://m.edsoo.ru/ba17c527
https://m.edsoo.ru/3b72c654

CJICACTBUEC CUMMETPUU

58

[IpaBusIbHBIE MHOTOTPAHHUKHU.
Pacuér paccTosgHMM OT TOYKHU 10
IJIOCKOCTH

20 uenens

https://m.edsoo.ru/2ae86c5h

59

[IpaBusIbHBIE MHOTOTPAHHUKHU.
Pacuér paccTosHMI OT TOYKHU 10
IJIOCKOCTH

20 uenens

https://m.edsoo.ru/b33d2119

60

61

CrniocoObl OIyCTUTh
NEPIEHIUKYIISIPBl: CAMMETPUS,
CZIBUT TOUYKH I10 NapaJlJIeIbHON
IpsAIMOI

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHHE PACCTOSIHUM

20 uenens

21 uenens

https://m.edsoo.ru/cb1b137c

https://m.edsoo.ru/2625aldb

62

63

KonTponbhas padora "B3aumnoe
pacmooKeHue MPSMbIX U
IJIOCKOCTEH B IpocTpaHcTBe"

[ToBTOpEHME: yrom Mexay
IIPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJILHOM
TPEYroJIbHUKE, TEOPEMA KOCUHYCOB

21 uenens

21 nenens

https://m.edsoo.ru/b5bc8eec

https://m.edsoo.ru/6f93bcdf

64

IloBTOpEHME: Yron Mexay
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

22 "enens

https://m.edsoo.ru/15e4fecc

65

FCOMeTpI/I"IeCKI/IC MCTObI
BBIYUCIICHUSA yIJia MCXKIY MPAMBIMU
B MHOT'OTpaHHHUKaX

22 "enens

https://m.edsoo.ru/7dec35ee

66

67

JiByrpanHnsbIil yroia. CBoOMCTBO
JUHENHBIX YTJIOB IBYTPAHHOTO yIja
[lepnieHIUKyNSpHBIE MIIOCKOCTH.
CBolicTBa B3aMMHO
NEPIEHIUKYJISPHBIX TUIOCKOCTEN

22 Henens

23 Henens

https://m.edsoo.ru/3922fc23

https://m.edsoo.ru/6blaa76d

68

[Tpu3HaK neprneHauKyIspHOCTH

23 Henensa

https://m.edsoo.ru/16¢95c3a



https://m.edsoo.ru/2ae86c5b
https://m.edsoo.ru/b33d2119
https://m.edsoo.ru/cb1b137c
https://m.edsoo.ru/2625a1db
https://m.edsoo.ru/b5bc8eec
https://m.edsoo.ru/6f93bcdf
https://m.edsoo.ru/15e4fecc
https://m.edsoo.ru/7dec35ee
https://m.edsoo.ru/3922fc23
https://m.edsoo.ru/6b1aa76d
https://m.edsoo.ru/16c95c3a

69

70

71

IJIOCKOCTEH; TeopemMa 0 mpsiMoi
IIepECEUYCHUS ABYX IUIOCKOCTEH
MEPIEeHIUKYIAPHBIX TPEThei
IJIOCKOCTH

[IpssMOyTONBHBIN MTapajuIeICIUIIe;
KyO; u3MepeHus, cBoiicTa
IIPSIMOYTOJIBHOTO IIapaJUICIICIIUIIE1a

Teopema o 1uaroHajIu
MPSIMOYTOJIBHOTO MapasuiesienuIe1a
U CJICACTBHUEC U3 HEE

CrepeomeTpuyuecKe 1 MPUKIaIHbIC
3a71a4M, CBA3aHHbBIEC CO B3aUMHBIM
pacIoI0KEHUEM NPSIMBIX U
IJIOCKOCTH

23 menens

24 uenens

24 uenens

https://m.edso0.ru/52c88814

https://m.edsoo.ru/d47cac87

https://m.edso0.ru/6e119e38

72

IToBTOpEHME: CKpELIMBaAOILNEC
IIPsIMBIE, NTAPAJUIEIIBbHBIE IITIOCKOCTH
B CTaHJAPTHBIX MHOTOIPAaHHUKAX

24 uenens

https://m.edsoo.ru/1144c324

73

74

75

[Tapa napasnienbHbIX I0CKOCTEH
Ha CKPELIMBAIOIINXCS MPSAMBIX,
paccTosiHuEe MEXY
CKPEUIMBAIOIIMMUCS TPSIMBIMH B
MPOCTHIX CUTYaIUSIX

PaccrostHHE OT TOYKH 1O
MJIOCKOCTH, PACCTOSTHUE OT MPSMOM
IO TNIOCKOCTH

Beruncnenue pacctosHAA MEXIY
CKPELIUBAIOIIUMUCS IPSIMBIMHU C
ITOMOIIBIO TEPIEHANKYIISIPHON
IIJIOCKOCTH

25 "Henens

25 Henensa

25 Henens

https://m.edsoo.ru/cfca9ebf

https://m.edso0.ru/b9a387c8

https://m.edsoo.ru/fc762dd4

76

TpéxrpanHsblii yroi, HEpaBeHCTBa
JUISl TPEXTPAaHHBIX YIIIOB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CHHYCOB JIJIsI TPEXTPAHHOTO YIJja

26 Henena

https://m.edsoo.ru/6e34b31e



https://m.edsoo.ru/52c88814
https://m.edsoo.ru/d47cac87
https://m.edsoo.ru/6e119e38
https://m.edsoo.ru/1144c324
https://m.edsoo.ru/cfca9ebf
https://m.edsoo.ru/b9a387c8
https://m.edsoo.ru/fc762dd4
https://m.edsoo.ru/6e34b31e

DneMeHThI CheprUIeCKOM

77 TEOMETPHUH: I'€0/IC3NICCKUE JTMHUH 1 26 mepenst | https://m.edsoo.ru/82ba2777
Ha 3emie

78 ggg%iﬁﬁﬂ pabora "Yribt 1 1 26 wepenst  https://m.edsoo.ru/69a7d942

79 ?ﬁ;?;‘ggﬁi;?;I;?I;P;?ICMeHTH,, 1 27 wepens | https://m.edsoo.ru/dd1173e8

80 gggggﬁf;f;ﬁ;ﬁﬁgzwﬂ' 1 27 wemens  https://m.edsoo.ru/51ff5abc

81 E}flﬁ\ﬁ ?If) Zﬁiﬁ{:jﬁ%ﬁiﬁﬂ 1 27 wepenst  https://m.edsoo.ru/68bb5bec
[IpssmMoit napayenenunen,

82 NPSIMOYTOJIBHBIN TApaUIC/ICIHIIEI, 1 28 Henmenst | https://m.edsoo.ru/8515ba52
KyO

83 ?Zﬁ)ﬁﬁ;ﬁ%ﬁ;ﬁorpawmn 1 28 mepenst | https://m.eds00.ru/86151552
Bbimykiibie MHOTOTPaHHUKH.

84 Teopema Ditnepa. [IpaBuibHbIC 1 1 28 memenst | https://m.edsoo.ru/624c65e7
MOJTYPaBHIBHBIC MHOTOTPAHHHKH

85 ,Ifh(;[?{g; ?;;;gi’:{gigﬁna 1 29 memenst | https://m.edsoo.ru/9ac392c8

86 E;:c’fg;lzig()pa Ha TIOCKOCTH 1 B 1 29 memenss  https://m.edsoo.ru/b744c9ec

87 CymMa BEKTOpPOB 1 29 wemenss | https://m.edsoo.ru/29ad6e37

88 Pa3HOCTH BEKTOpPOB 1 30 semenms = https://m.edsoo.ru/dal62dbc

89 [paBuio napaienenumesa 1 30 memeniss  https://m.edsoo.ru/a8b5abla

90 YMHOXEHHE BEKTOPA Ha YUCIIO 1 30 memenst | https://m.edsoo.ru/2a5d2dcl
PasjiokeHue BEKTOpa 110 6a3ucy

91 TpEX BEKTOPOB, HE JIeKAIIUX B 1 31 wemena  https://m.edso0.ru/92765464
OJTHOM TIOCKOCTH

92 CkalsipHOe MTPOM3BEICHHIE 1 31 wemenss ~ https://m.edsoo.ru/fd6b44a5



https://m.edsoo.ru/82ba2777
https://m.edsoo.ru/69a7d942
https://m.edsoo.ru/dd1173e8
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https://m.edsoo.ru/68bb5bec
https://m.edsoo.ru/8515ba52
https://m.edsoo.ru/86151552
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https://m.edsoo.ru/9ac392c8
https://m.edsoo.ru/b744c9ec
https://m.edsoo.ru/29ad6e37
https://m.edsoo.ru/da162dbc
https://m.edsoo.ru/a8b5ab1a
https://m.edsoo.ru/2a5d2dc1
https://m.edsoo.ru/92765464
https://m.edsoo.ru/fd6b44a5

Brruncnenue yria Mexay

93 1 31 menenss  https://m.edsoo.ru/e634d38a
BEKTOPAaMH B [IPOCTPAHCTBE

94 [pocreiinue 3a1a4n ¢ BEKTOPaMHU 1 32 wemenss  https://m.edsoo.ru/3d5b22ec

95 [pocreiinue 3a1a4n ¢ BEKTOPaMHU 1 32 memenss  https://m.edsoo.ru/6b87c2da

96 [Mpocreiinme 3a1a4n ¢ BEKTOPAMHU 1 32 memenss  https://m.edsoo.ru/b9b6d54f

97 [Tpocreiimiue 3a1auu ¢ BEKTOpaMu 1 33 menens  https://m.edsoo.ru/24e7b226

98 O606erHHe 1 CHCTEMATHAI 1 33 menens  https://m.edsoo.ru/22247c8c
3HAHWH

99 O606H}eHHe frenereMatsats 1 33 memenst | https://m.edsoo.ru/ebl6c6la
3HAHUH

100 HTorosas KOHTpOJIbHAs pabora 1 34 menens  https://m.edsoo.ru/eca25dd6

101 HTorosas KOHTpOJIbHAs pabora 1 34 megens  https://m.edsoo.ru/13be7183

102 06061{16“6 1 eHeTeMATIRAt 1 34 memens | https://m.eds00.ru/c8863892
3HAHMH

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/e634d38a
https://m.edsoo.ru/3d5b22ec
https://m.edsoo.ru/6b87c2da
https://m.edsoo.ru/b9b6d54f
https://m.edsoo.ru/24e7b226
https://m.edsoo.ru/22247c8c
https://m.edsoo.ru/eb16c61a
https://m.edsoo.ru/eca25dd6
https://m.edsoo.ru/13be7183
https://m.edsoo.ru/c8863892

11 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka Kont I Hata 00pa3oBaTeIbHBI
w/n Beero POJIbHBbIE e — pa3oBaTteJ e
padoThI padoThI pecypcbl

[ToBTOpenue tems! "KoopauHarst

1 BEKTOpa Ha IIOCKOCTH U B 1 1 Henmens https://m.edsoo.ru/c7ce9c2f
npocTpaHcTae”

2 Tostopenue Tems! "CKaJ,I,’IpHoe 1 1 Henens https://m.edso00.ru/49d29f46
NIPOM3BEICHUE BEKTOPOB
[ToBTOpenue Tembl "Brruucienue

3 yrjia MeX/y BEKTOpaMH B 1 1 Hemenst https://m.edsoo.ru/ecb2a824
npoctpaHcTae"”
[ToBTOpeHue Temsl "YpaBHeHue

4 IpSIMO#A, IPOXOASIICH Yepes Be 1 2 Henens https://m.edsoo.ru/7a5e9713
TOYKH"

5 YPABHEHHE [II0CKOCTH, HOPMAJTE, 1 2 Hepmens https://m.edsoo.ru/24171bae
ypaBHEHHE TUIOCKOCTH B OTpE3Kax

6 ¥ PaBHEHHE [I0CKOCTH, HOPMAID, 1 2 Henens https://m.edsoo.ru/dec14c37
ypaBHEHHE TUIOCKOCTH B OTPE3Kax

7 BekropHoe npou3BeneHne 1 3 Henens https://m.edsoo.ru/de683aaa

8 JIMHCHHEIC HEPABEHCTBA, JIMHEHHO 1 3 Henens https://m.edsoo.ru/f72c7fad
IPOTPaMMHUPOBaHUE

9 JIUHCHHEIC HEPABEHCTBA, JIMHEHHOE 1 3 Henens https://m.edsoo.ru/d21cf6ee
IPOTrPaMMHUPOBaHUE
AHAJIMTUYECKUE METOJIbI pacyéra

10 yIJia MeXy IPSMBIMH B 1 4 wenens https://m.edsoo.ru/d1fa9d71
MHOTOT'paHHHKaX
AHAJIMTUYECKUE METOJIbI pacyéra

11 yIJia MeXy TUIOCKOCTSMH B 1 4 nenens https://m.edsoo.ru/fe24d456
MHOTOI'paHHHKaX

12 dopmyiia pacCTOSHUS OT TOUKH JI0 1 4 nenens https://m.edsoo0.ru/5b56823d



https://m.edsoo.ru/c7ce9c2f
https://m.edsoo.ru/49d29f46
https://m.edsoo.ru/ecb2a824
https://m.edsoo.ru/7a5e9713
https://m.edsoo.ru/24171bae
https://m.edsoo.ru/dec14c37
https://m.edsoo.ru/de683aaa
https://m.edsoo.ru/f72c7fa9
https://m.edsoo.ru/d21cf6ee
https://m.edsoo.ru/d1fa9d71
https://m.edsoo.ru/fe24d456
https://m.edsoo.ru/5b56823d

IIJIOCKOCTH B KOOpJAHWHATaxX

13

14

15

Haxoxnenue paccToSHUI OT TOUKH
JI0 TIJIOCKOCTH B KyOe

Haxoxaenne paccTosiHuid OT TOYKH
JI0 TIJIOCKOCTH B MPaBUIILHOU
nupamuie

KontponsHas pabora
"AHanuTuyeckas reomeTpus’

5 Henens

5 Henens

5 genens

https://m.edsoo.ru/9ef42fa7

https://m.edsoo.ru/25bclef2

https://m.edsoo.ru/1f7ea33f

16

17

18

Ceuenuns MHOT'OI'PaHHHKOB:
CTaHJAPTHBIC MHOT'OT'PAHHUKN

Ceuenuns MHOT'OI'PaHHHUKOB: MCTO/J
CJICOOB

CeueHust MHOTOTPAHHUKOB:
CTaHJapPTHBIC TIJIOCKOCTH,
MepPECEUCHHS MPSIMBIX U
IUIOCKOCTEH

6 "Henmens

6 Henens

6 Henens

https://m.edso0.ru/416bc79c

https://m.edso0.ru/1273ffb9

https://m.edsoo.ru/a2cd38a4

19

HapanneanLIe MpAMBbIC U
IJIOCKOCTH: MapaJlJICJIbHbIC
CCUCHUA

7 Henmens

https://m.edsoo.ru/e4b889fd

20

21

22

[TapannenbHble IPSAMBIE U
IJIOCKOCTH: Pac4€T OTHOLICHHI

[TapamiensHbIe IPsIMBIE U
IUIOCKOCTH: YIJIbI MEXKAY
CKpPCIIUMBAOIHUMHUCA ITPAMBIMUA

[lepnieHiuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJApTHBIE Maphbl
NEPIEHIUKYIISPHBIX TNIOCKOCTEN U
MPSIMBIX, CHMMETPUHU
MHOTOTPaHHUKOB

7 Henmens

7 Henens

8 Henens

https://m.edso0.ru/b12282ed

https://m.edsoo.ru/bd78ac3a

https://m.edsoo.ru/f767e671

23

[leprienauKynApHbIE IPSIMBIE U
IUIOCKOCTH: TEOpeMa 0 Tpex
HepHeHIuKYIspax

8 Hemens

https://m.eds00.ru/9392d44f



https://m.edsoo.ru/9ef42fa7
https://m.edsoo.ru/25bc1ef2
https://m.edsoo.ru/1f7ea33f
https://m.edsoo.ru/416bc79c
https://m.edsoo.ru/1273ffb9
https://m.edsoo.ru/a2cd38a4
https://m.edsoo.ru/e4b889fd
https://m.edsoo.ru/b12282ed
https://m.edsoo.ru/bd78ac3a
https://m.edsoo.ru/f767e671
https://m.edsoo.ru/9392d44f

24

[leprienquKyngpHbIEC TPSIMbIE U
MJIOCKOCTH: BBIUUCIICHUS JUTHH B
MHOTOTpaHHHUKaX

8 Hemens

https://m.edsoo.ru/6e7bf7cl

25

[ToBTOpEHME: TUIOIIAAN

MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIS
TJI0MIAJEH, COOOpaKEHUS IO 100U

9 menens

https://m.edso0.ru/9baad726

26

[ToBTOpEHHME: TUIOIIAAN

MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIS
IJI0IIAEH, COOOpaKEHUS 1O 100U

9 mHenens

https://m.edsoo.ru/d633eedb

27

[ToBTOpEHME: TUIOIIAIH

MHOTOYTOJILHUKOB, (JOPMYJIBI JJISI
TJIOIIAEH, COOOpaKEHUS 1O 100U

9 Henmens

https://m.edsoo.ru/fc911a8e

28

29

30

31

32

33

[Imomaau ceuenunit
MHOTOI'PAaHHUKOB: ILJIOIIAN
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 101001

ITnomanu ceueHuit
MHOTOTPAaHHUKOB: TIJIOIIA TN
MOBEPXHOCTEN, pa3pe3aHus Ha
YacTH, COOOpaKEeHUs 1O 100Mst

KonTposabnas pabora
"IToBTOpEHME: MHOTOI'PAaHHUKH,
CEYEHHUsI MHOTOTPaHHUKOB"

O0BéM Tena. O0beEM
MPSIMOYTOJIBHOTO
napasuresieure/a

3anaun 00 yaBoeHuu Kyda, o
KBaJIpaType Ky0a; 0 TPUCEKIIHH
yria

CrepeomeTpuyecKHe 3a1a4u,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO
napasuieNienumnena

10 Hemensa

10 Henensa

10 Henens

11 wenens

11 Henens

11 senens

https://m.edsoo.ru/d81cea87

https://m.edso0.ru/83b98d39

https://m.edso0.ru/d2658ebd

https://m.edso0.ru/826e23fb

https://m.edsoo.ru/522e867¢e

https://m.edso0.ru/2667e6de



https://m.edsoo.ru/6e7bf7c1
https://m.edsoo.ru/9baad726
https://m.edsoo.ru/d633eedb
https://m.edsoo.ru/fc911a8e
https://m.edsoo.ru/d81cea87
https://m.edsoo.ru/83b98d39
https://m.edsoo.ru/d2658ebd
https://m.edsoo.ru/826e23fb
https://m.edsoo.ru/522e867e
https://m.edsoo.ru/2667e6de

34

35

36

37

[TpuknaaHbie 3aa4u, CBI3aHHBIE C
BBIUKCIICHHEM 00BEMaA
IPSIMOYTOJILHOTO
napaiesienume/a

O06BEM psIMON TIPU3MBI

CrepeomeTrpuyeckue 3a1a4u,
CBSI3aHHBIC C BEIUUCIICHUEM
00BEMOB NPSAMOM IPU3MBI

[Ipukiagueie 3a7a4n, CBsI3aHHBIE C
00BEMOM MIPSMOI TPU3MBI

12 Henens

12 Henens

12 Hemensa

13 Hemensa

https://m.eds00.ru/41398a71

https://m.edso0.ru/ala4d466b

https://m.edso0.ru/1ee258f4

https://m.edsoo.ru/5b64ebdb

38

39

Brrunciienne 006EMOB TEI C
TIOMOIIBIO ONIPENEIEHHOTO
uHTerpana. O6bEM HaKJIOHHON
MIPU3MBbI

Brrunciierne 006EMOB TEI C
TIOMOIIBIO ONIPENEIEHHOTO
uHTerpana. O6bpEM TUpaMuIbI

13 Hemensa

13 Hemensa

https://m.edsoo.ru/ca7dbf2d

https://m.edsoo.ru/c4e2e5c6

40

dopmyna 00bEMa MUPaMH/IBL.
OTtHomeHne 00BEMOB TUPAMUJL C
OO0IIMM YTIIOM

14 nenens

https://m.edso0.ru/91672d2f

41

dopmyna 00bEMa MUPaMHIBL.
OTtHomeHrne 00HEMOB TUPAMUJL C
OO0IIMM YTIIOM

14 nenens

https://m.edsoo.ru/5bcdeb66

42

CrepeomeTpuueckue 3a1a4u,
CBSI3aHHBIE C 00BEMaMHU HAKJIIOHHOM
MIPU3MBI

14 nenens

https://m.edsoo.ru/cfbc984c

43

44

CrepeoMeTpuuecKkue 3aaauu,
CBSI3aHHBIE C 00bEMaMHU TTUPAMHU/TBI
[IpuknanHble 3a1a4M MO TEME
"OOBEMBI TeN", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TIPU3MBI

15 Henmensa

15 Henmensa

https://m.edso0.ru/95db2799

https://m.edsoo.ru/55d4f1b7

45

HpI/IKJ'IaI[HBIC 3aaa4u 110 TEMC

15 Henens

https://m.edsoo.ru/9d64515e



https://m.edsoo.ru/41398a71
https://m.edsoo.ru/a1a4466b
https://m.edsoo.ru/1ee258f4
https://m.edsoo.ru/5b64ebdb
https://m.edsoo.ru/ca7dbf2d
https://m.edsoo.ru/c4e2e5c6
https://m.edsoo.ru/91672d2f
https://m.edsoo.ru/5bcdeb66
https://m.edsoo.ru/cfbc984c
https://m.edsoo.ru/95db2799
https://m.edsoo.ru/55d4f1b7
https://m.edsoo.ru/9d64515e

46

47

"O0BEMEBI TEN", CBI3aHHEIE C
00BbEMOM MTUPaAMU/IBI
[Tpumenenne 00bEMOB.
Brruncnenue pacctosHus 10
MJIOCKOCTH

KonTpomnpHas padora "O0beM
MHOTOTpaHHUKA"

16 Hemensa

16 wemensa

https://m.edsoo.ru/4e19ech6

https://m.edsoo.ru/db67181c

48

[{umHAprYecKas OBEPXHOCTb,
00pa3yromue HUJINHIPUIECKOM
MOBEPXHOCTH

16 Hemensa

https://m.edsoo.ru/278d4dfd

49

Hunuuap. [psamoii kpyroBoi
uunuHAp. [1nomans noBepxHOCTH
UIMH]IpA

17 wenensa

https://m.edso0.ru/f83ee683

50

51

52

Konnueckas nOBEpXHOCTB,
o0pa3yronye KOHUYECKOn
noBepxHocTu. Konyc

CeueHue KOHYCa MIIOCKOCTBIO,
napaniesbHOM MIOCKOCTH
OCHOBaHUs

VYceuénnslii konyc. M3o00paxkenue
KOHYCOB U YCE€YEHHBIX KOHYCOB

17 uenmensa

17 Henens

18 Henensa

https://m.edsoo.ru/bcdfefa6

https://m.edso0.ru/2e5a1f29

https://m.edso0.ru/475fea2c

53

54

[Tnomaas 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa
[Tmomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITIOBEPXHOCTU KOHYyCa

18 Henensa

18 Henensa

https://m.edsoo.ru/9acl1444e

https://m.edso0.ru/1325f3dd

55

CrepeomMeTpruYECKHE 3a/1a4l HA
JTIOKa3aTelIbCTBO U BHIYMCIICHHE,
MMOCTPOEHUEM CEUCHUH IWIIUH]IPA,
KOHYyca

19 Henensa

https://m.edsoo.ru/76844cf2

56

CrepeomeTpuuecKkue 3aauu Ha
JIOKA3aTeJIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEYEHUN HUIUHAPA,

19 wenensa

https://m.edsoo.ru/c3a8bde9



https://m.edsoo.ru/4e19ecb6
https://m.edsoo.ru/db67181c
https://m.edsoo.ru/278d4dfd
https://m.edsoo.ru/f83ee683
https://m.edsoo.ru/bcdfefa6
https://m.edsoo.ru/2e5a1f29
https://m.edsoo.ru/475fea2c
https://m.edsoo.ru/9ac1444e
https://m.edsoo.ru/1325f3dd
https://m.edsoo.ru/76844cf2
https://m.edsoo.ru/c3a8bde9

KOHYca

57

58

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
HUIMHAPOM
HpI/IKJIal[HBIe 3aaa4u, CBA3aHHBIC C
MUJIMHIPOM

19 wenmensa

20 menens

https://m.edsoo.ru/d2del3ca

https://m.edsoo.ru/3897dad5

59

Cdepa u map

20 menens

https://m.edsoo.ru/fb7912b1

60

61

62

[Tepeceuenue cdepsl 1 mapa c
wiockocTero. Kacanue mapa u
cdepsl mIockocThio. Bua n
n300paxKeHue mapa

[Tepeceuenue cdeps! U 1mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl II0cKoCThI0. Bua n
n300paxKeHue mapa

Ypasaenue chepsl. [Lomans
chepsl 1 e€ yacTei

20 uenens

21 genens

21 Henens

https://m.edsoo.ru/c1475e77

https://m.edsoo.ru/af4a7147

https://m.edsoo.ru/2474b359

63

Cummerpus chepsl 1 mapa

21 nenensa

https://m.edsoo.ru/c23ec878

64

CrepeomeTpruecKkue 3aJauu Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CEPOH U MapoM,
MMOCTPOEHUEM MX CEUECHHI
IIJIOCKOCTBIO

22 Henens

https://m.edsoo.ru/df97bd97

65

CrepeomeTpruecKkue 3aJauu Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CEPOH U Mapom,
MMOCTPOEHUEM MX CEUCHUI
IIJIOCKOCTBIO

22 "enens

https://m.edsoo.ru/d324ea75

66

[Ipuknagnbie 3a1a4u, CBSI3aHHBIE
co cthepoii u mapom

22 Henens

https://m.edsoo.ru/95a815fb

67

HOBTOpCHI/IeZ OKPY’KHOCTBH Ha
IIJIOCKOCTH, BBIYHUCIJICHHUA B
OKPY?KHOCTH, CTAaHAAPTHBIC

23 menens

https://m.edsoo.ru/67dda7ee



https://m.edsoo.ru/d2de13ca
https://m.edsoo.ru/3897dad5
https://m.edsoo.ru/fb7912b1
https://m.edsoo.ru/c1475e77
https://m.edsoo.ru/af4a7147
https://m.edsoo.ru/2474b359
https://m.edsoo.ru/c23ec878
https://m.edsoo.ru/df97bd97
https://m.edsoo.ru/d324ea75
https://m.edsoo.ru/95a815fb
https://m.edsoo.ru/67dda7ee

nmonoous

68

69

Paznuynble KoMOUHAILIMY TET
BpaIIeHUsI U MHOTOIPAHHUKOB
3anauu o teme "Tena u
MMOBEPXHOCTHU BpalieHus"

23 menens

23 menens

https://m.edsoo.ru/447414f7

https://m.edsoo.ru/7f99de3a

70

71

3amaun o TeMme "Tena u
IIOBEPXHOCTHU BpaleHus"
KontponpHas padora "Tena u
MOBEPXHOCTHU BpalieHus"

24 uenens

24 uenens

https://m.edso0.ru/a97b28ca

https://m.edso0.ru/e8a547{6

72

O0béMm mmHIpa. Teopema 06
00bEME MPSIMOTO IHIHHIPA

24 genensa

https://m.edso0.ru/961d78a8

73

Brruucienue 00bEMOB TEII C
TIOMOIIBIO ONIPENEIEHHOTO
unTerpana. O6béM KoHyca

25 uenens

https://m.edso0.ru/8cf5adc?

74

75

76

77

[Tnomaan GOKOBOM M OJIHOM
MOBEPXHOCTU KOHYCa

CrepeomeTpuyiecKkue 3a1a4,
CBSI3aHHBIE C BBIUMCIIEHUEM
00BbEMOB IMIIMH/Ipa, KOHYCa
[IpukitagHble 3a1a4m 10 TEME

"OO0BEMBI U IUIOLIAIN
noBepxHocrel Ten"

O0BEM 1mapa 1 I1apoOBOT0 CEKTOPA.

Teopema 06 06bEMe 11apa.
[Mnomans cheps.
CrepeomeTpuyecKHe 3a1auu,
CBSI3aHHBIE C BBIUMCIICHUEM
00BEMOB 11apa, IMIapOBOTO
CerMEeHTa U IapOBOIr0 CEKTOpa

25 uenens

25 Henensa

26 Henensa

26 Henens

https://m.edso0.ru/172d4f55

https://m.edso0.ru/29beaf77

https://m.eds00.ru/88d75145

https://m.edso0.ru/e5667d27

78

[IpuknanHbie 3a1a4M MO TEME
"OOBEMBI TeN", CBSI3aHHBIE C
00BEMOM I1apa M MO IBI0

26 Henens

https://m.edsoo.ru/5efcff8e



https://m.edsoo.ru/447414f7
https://m.edsoo.ru/7f99de3a
https://m.edsoo.ru/a97b28ca
https://m.edsoo.ru/e8a547f6
https://m.edsoo.ru/961d78a8
https://m.edsoo.ru/8cf5adc7
https://m.edsoo.ru/172d4f55
https://m.edsoo.ru/29beaf77
https://m.edsoo.ru/88d75145
https://m.edsoo.ru/e5667d27
https://m.edsoo.ru/5efcff8e

chepnl. COOTHOIICHUS MEXKTY
IJIOLIAIMU ITIOBEPXHOCTEN U
00BEMaMU ITOTOOHBIX TEN

79

80

81

[TomoOHBIE TETa B IPOCTPAHCTBE.
N3menenne 00bEMa pu 1o 100Uu.
CrepeomeTpHyeCcKHe 3a1a4H,
CBSI3aHHBIC C BHIUMUCIICHUEM
00BEMOB TEJ U TUIOIIAACH
MTOBEPXHOCTEN

KonTponsHas padora "[Tnomaam
MIOBEPXHOCTH ¥ 00BEMBI KPYTIIBIX
Ten"

JIBM>KEHUs MPOCTPaHCTBA.
OtoOpakenus. J[BrxeHus: u
paBeHcTBO uryp. Oburue
CBOMCTBA JIBUXCHUHN

27 uenens

27 uenens

27 "uenens

https://m.edsoo.ru/26cleada

https://m.edso0.ru/91c864f2

https://m.edsoo.ru/e8d891e8

82

Buabl nBukeHnil: napauiebHbIN
MepeHoC, IIEHTpaIbHask CHMMETPUSI,
3epKajbHasi CHMMETPUs1, TOBOPOT
BOKPYT IIPsIMOU

28 Henensa

https://m.edso0.ru/75255d4b

83

84

[TpeoOpa3zoBanus moaoous.
[Ipsimas u cdepa Ditnepa
I'eomerpuueckue 3agaun Ha
IIPUMEHEHHE JBUKCHHUS

28 Henens

28 Henens

https://m.edso0.ru/d168c275

https://m.edsoo.ru/1daa4342

85

86

Konrtponsnas padota "Bektops! B
npocTpaHcTBe"

O6o06matomee moBTopenue 11
MOHSITUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CUCTeMaTH3aIlus 3HAHUI:
"ITapanienbHOCTh MPSAMBIX U
IJIOCKOCTEH B mpocTpaHcTBe"

29 menens

29 nHenensa

https://m.edsoo.ru/daeb232d

https://m.edsoo.ru/ff53f867

87

Ob6o6maromee nopropenue 11

29 nenensa

https://m.edso0.ru/89b29e3d



https://m.edsoo.ru/26c1eada
https://m.edsoo.ru/91c864f2
https://m.edsoo.ru/e8d891e8
https://m.edsoo.ru/75255d4b
https://m.edsoo.ru/d168c275
https://m.edsoo.ru/1daa4342
https://m.edsoo.ru/daeb232d
https://m.edsoo.ru/ff53f867
https://m.edsoo.ru/89b29e3d

88

89

90

91

92

HOHSATHH U METOJIOB Kypca
reometrpun 10—11 kaccos,
cHCTeMaTH3alus 3HAHUH:
"BexTops!l B npocTpaHcTBe"

Ob6o6marommee nosropenue 11
HOHSATHN U METOJIOB Kypca
reometrpun 10—11 kmaccos,
CHCTeMaTH3alus 3HAHUH:
"BexTopsl B mpocTpaHcTBe"

Ob6o6maromee mosropenue 11
MOHSITHUI U METOJIOB Kypca
reometrpun 10—11 xmaccos,
cucreMarusanus 3HaHui: "O0beM
MHOTOrpaHHHKa"

Ob6o6maromee nmosropenue 11
MOHSTHI U METOJIOB Kypca
reometrpun 10—11 xmaccos,
cucremaTusanus 3HaHuii: "O0beM
MHOTOTrpaHHHKA"

Ob6o6maroree nopropenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—-11 knaccos,
CHCTEeMAaTH3aIus 3HAaHUH
"[Tnomany moBEpXHOCTU U O0BEMBI
KpYyIJIbIX Ten"

O6o06matomee moBTopenue 11
MOHSITUN U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CHCTEMAaTU3alMs 3HAHUM:
"ITnomaay MOBEPXHOCTH U 0OBEMBI
KpYIJIbIX Ted"

30 genensa

30 genensa

30 genensa

31 Henensa

31 menens

https://m.edsoo0.ru/71e78941

https://m.edsoo.ru/25f8ecf8

https://m.eds00.ru/68371e98

https://m.eds00.ru/81595c6b

https://m.edsoo.ru/6d737c4c

93

Hroropas KOHTpPOJIbHAA pa60Ta

31 Hemensa

https://m.edso0.ru/5752266a

94

Hroropas KOHTpPOJIbHAA pa60Ta

32 Hemensa

https://m.edsoo.ru/52cc9dal



https://m.edsoo.ru/71e78941
https://m.edsoo.ru/25f8ecf8
https://m.edsoo.ru/68371e98
https://m.edsoo.ru/81595c6b
https://m.edsoo.ru/6d737c4c
https://m.edsoo.ru/5752266a
https://m.edsoo.ru/52cc9da1

95

96

[ToBTOpEeHmE, 0000IICHUE U
cucTeMaTu3alus 3HaHui

Wcropus pa3BuTus crepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

32 Hemensa

32 "enensa

https://m.edsoo.ru/ba2b4522

https://m.edsoo.ru/7fd69e7c

97

98

HcTopus pa3BUTHS CTEPEOMETPHUH
KAaK HayKU U €€ posib B PA3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Wcropus pa3BuTus crepeoMeTpun
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT Ui

33 Hemensa

33 Henensa

https://m.edso0.ru/2867b89c

https://m.eds00.ru/43115873

99

100

101

Hcropust pa3BUTHSA CTEPEOMETPUN
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTUSA CTEPEOMETPUH
KAaK HayKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX NH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Wcropus pa3BuTus crepeoMeTpun
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

33 Hemensa

34 genensa

34 Henensa

https://m.edsoo.ru/4ccl117b3

https://m.edso0.ru/28dd339e

https://m.edsoo.ru/7df6b243

102

Hcropus pasBUTHs CTEPEOMETPUN
KAaK HayKHU U €€ poiib B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

34 uenensa

https://m.edsoo.ru/6ede9762



https://m.edsoo.ru/ba2b4522
https://m.edsoo.ru/7fd69e7c
https://m.edsoo.ru/2867b89c
https://m.edsoo.ru/43115873
https://m.edsoo.ru/4cc117b3
https://m.edsoo.ru/28dd339e
https://m.edsoo.ru/7df6b243
https://m.edsoo.ru/6ede9762

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJILHOMN ITPOI'PAMMBI

10 KUIIACC
Kon .
T IIpoBepsiembie NpeiMeTHbIe Pe3y.IbTaTbl 0CBOCHUs OCHOBHO
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
79 [IpyMeHSTh aKCMOMBI CTEPEOMETPUU M CIIEACTBUS U3 HUX IPU PELICHUU
reOMEeTPUYECKUX 3a/1a4
73 OnepupoBatb NOHATUAMM:  NApaJIeNbHOCT, 1 IEPICHANKYIAPHOCTS
NPSMBIX U IJIOCKOCTEH
74 KnaccupumupoBarh B3aMMHOE PACHOJIOKEHHE MPSIMBIX M TUIOCKOCTEH B
MIPOCTPAHCTBE
OnepupoBaTh MOHATUSMHU: JABYIPAaHHBIM YroJl, TpPaHU JABYIPAHHOTO YTJa,
7.5 pedpo IBYrpaHHOIO yIia, JMHEWHBIN Yrosl ABYTpaHHOIO yIia, TpaaycHas
Mepa JBYrpaHHOro yria
76 OnepupoBaTh MOHATHSAMHU: MHOTOTPAaHHUK, anyknbluﬁ U HEBBITYKJIBIT
MHOTOTPaHHHK, 3JIEMEHTbHl MHOTOTPAHHHKA, TPABUJIbHBI MHOTOTPAHHUK
77 Pacnio3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (IMpamuaa, MpU3Ma,
' MPSIMOYTOJIBHBIN TTapajuIeenumne, Kyo)
KnaccupunupoBate  MHOTOIpaHHUKM,  BBIOMpas ~ OCHOBaHUSA s
7.8 KJacCU(UKalUU (BBIMYKJIbIe U HEBBIMYKIIbIE MHOTOTPAHHUKH, MPaBUIbHBIE
MHOTOTPaHHUKH, NMPSIMbIE U HAKJIOHHbIE MPU3MBI, TApaIIJICIIETIUIIE b )
7.9 OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB
710 OOBSICHIATh NPUHIUIBI IOCTPOSHUS] CEUEHUN MHOTOIPAaHHUKOB, UCIIOJb3YS
METO/] CJIEZIOB
Crpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€IOB, BBIIOJIHATh
7.11 (BBIHOCHBIE) TIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BU/J] CBEPXY, COOKY, CHU3Y
Pemarp 3aaun Ha HaXOXKJEHHE T'€OMETPUUYECKUX BEIMUYUH IO oOpa3nam
WIK alTOpPUTMaM, TPHUMEHSSI HW3BECTHBIC aHATUTHUYECKHE METOJbI TpHU
7.12 pellleHnH CTaHJApPTHBIX MaTeMaTHYeCKMX 3ajad Ha  BBIYUCIICHUE
paccTOSHUN MEXIy ABYMs TOYKAMH, OT TOYKM O MPSAMOW, OT TOUYKUAO
TJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS TIPSIMBIMU
Pemarp 3aaun Ha HaxXOXKJIEHHE T'€OMETPUYECKUX BEIMYUH IO oOpa3nam
WIK alTOpPUTMaM, MPHUMEHSSI HW3BECTHBIC aHATUTHUYECKHUE METOJbI TpHU
7.13 pelIeHNH CTaHAAPTHBIX MaTeMaTHUYeCKHUX 3aJad Ha BBIYHCIEHUE YIJIOB
MEXY CKPEUIMBAIOIIUMUCS MPSAMBIMH, MEXIy MNPSIMOH M IUIOCKOCTBIO,
MEXy TNIOCKOCTSIMHU, ABYI'PAHHBIX YTJIOB
Boruncnsate 00bEMBI U TUIOHIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,
7.14 nupamMpia) ¢ MpUMEHEHHEeM (OpMYN, BBIYHCIATH COOTHOIICHUS MEXKIY
IUIOUIA/IIMU MTOBEPXHOCTEHN, 00bEMaMU MOT0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTb NOHATUSAMU: CHUMMETPHUS B TNPOCTPAHCTBE, IEHTP, OCb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUHU (UTYPHI
716 W3Bnekarb, mnpeoOpa3oBbIBaTh M HHTEPHOPETUPOBATH HHGMOPMALUIO O

IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (urypax, NpeACTaBICHHYIO Ha




yepTexax U pUCyHKaX

[IpumensTh reomeTpuueckre (QakThl ISl PEUICHHS CTEPEOMETPHUYECKHX

7.17 3a7a4, MPEANOJararmlliuX HECKOJIbKO IIAaroB pPEIMIEHUS, €CIU YCIOBUSA
IPUMEHEHHMs 3aJJaHbl B IBHOH popme
718 [TpumensaTs mpocTediine MNpOorpaMMHBIE CpPEACTBA U AJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IPH PEIICHUH CTEPEOMETPUIECKHX 3314
719 IIpuBOoAUTE NpUMEpPHl MAaTEMaTUYECKMX 3aKOHOMEPHOCTEW B IPUPOAEC U
YKU3HH, PACIIO3HABATh IIPOSIBIIEHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE
[TpuMeHATH MOJydeHHbIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATh pEabHbIC
CUTYallud ¥ MPUMEHATh U3YYEHHBIC TIOHATHS B MPOIECCE MOMCKA PEIICHHS
MaTeMaTH4ecKu c(HOpMYIUPOBAHHOM MPOOIEMbl, MOJIEIUPOBATh PealbHbIE
7.20 CUTyallud Ha S3bIKE T'€OMETPUH, MCCIEA0BaTh IOCTPOECHHBIE MOJENIU C
UCIOJIb30BAHUEM I€OMETPUYECKUX MOHATHH U TeopeM, ammapara anreOpsl,
pemiatb ~ MpaKTHYECKWE  3aJadd,  CBS3aHHbIE C  HAaXOXKICHUEM
reOMETPUUYECKUX BEITUYNH
11 KJIACC
Kon .
T IIpoBepsiemble Npe1MeTHbIE Pe3yJILTATbI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbI CpeHero 001ero 00pa3oBaHus
pe3yjabTara
6 ['eomeTpus
OnepupoBaTh NOHATHAMM: LMJIUHIPUYECKAass MOBEPXHOCTh, 0Opa3yrolue
6.1 IMHAPUYECKOW TOBEPXHOCTH, IIMIIMHAP, KOHUYECKass TOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi IOBEPXHOCTh
6.2 Pacrnio3HaBaTh Tena BpaueHus (IMIMHAP, KOHYC, cepa u 1map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHsI TEJI BPALLICHUS
6.4 KnaccugunupoBars B3auMHOE paciookeHHue cephl U MIIOCKOCTH
OnepupoBaTh MOHATUSAMH: IIAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CErMEeHTa, IIAapOBOM CIJIOI, OCHOBAHME IIAPOBOTO CJOS, BHICOTA IIAPOBOIO
CJ1051, IIAPOBOU CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOMIANM  TOBEPXHOCTEH TN  BpalICHUS,
' reOMETPHUECKUX TeJl C IPUMEHEHUEM (HOopMYyJT
OnepupoBaTh NOHATHSAMHU: MHOTOTPAaHHUK, BIHMCAaHHBIH B cdepy H
6.7 OMMCAHHBIN OKOJIO cdepbl, cepa, BIMCAHHAS B MHOTOIPAHHUK UJIHM TEJO
BpalleHUs
6.8 BBIUUCIIATE COOTHOLIEHHUS MEX]Y IUIOMIASIMKU ITOBEPXHOCTEH U 00bEMaMU
' MOJOOHBIX TEN
6.9 I/Iso6pa>1<an u3ydaemple (QUTYpBl OT PYKH M C TPUMEHEHHEM TIPOCTBIX
YepPTEKHBIX HHCTPYMEHTOB
BbInonHATE  (BBIHOCHBIE) TUIOCKHE YEpPTEXKHW U3 PHCYHKOB IPOCTBIX
6.10 00BEMHBIX (QUIyp: BUI CBEpXy, COOKYy, CHHU3Yy; CTPOUTH CEUEHHUS Tel
BpalleHUs
W3BnekaTb, HWHTEPNPETHPOBATH M IPeoOpa3oBbIBaTh HH(POPMALMIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpEACTAaBICHHYIO Ha
YyepTekax U pUCYHKAX
[TpumensaTs reomerpudeckue (GakThl Ui PELIEHHUS CTEPEOMETPUUYECKHX
6.12 3a1a4, MPEanoJaraloliuX HECKOJIbKO INAaroB pemIeHHs, €CIH YCIOBUS

MIPUMEHEHHUs 3aJ1aHbl B ABHOU (hopme




6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOMHATE  JISHCTBUS  CIIOKCHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXEHHUS BEKTOpa Ha YHUCJIO, OOBSCHATH, KAKUMU CBOWCTBAMU OHU
o0J1aaroT

6.15

HpI/IMeHHTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0KECHUKU BEKTOPOB

6.16

6.17

6.18

OnepupoBaTb MNOHATHSAMM: JCKAapTOBbl KOOPAMHATHI B IIPOCTPAHCTBE,
BEKTOp, MOZYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIAUHATHI BEKTOPA, YroJl
MEXIY BEKTOpaMH, CKaJIsAPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIC U
KOMILIAHAPHBIE BEKTOPBI

Haxoauth cymMMy BEKTOpPOB M INPOM3BEIAECHHE BEKTOpPA HA YHCIO, YIroOj
MEXJy BEKTOpaMHM, CKaJIIpHOE MPOU3BEICHHE, PACKIaJbIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

3a,HaBaTB IIJIOCKOCTb YPABHCHHUEM B I[CK@.pTOBOﬁ CUCTCMC KOOpAUHAT

6.19

6.20

Pematsn HpOCTCfII.HH@ TCOMCTPHUUCCKUEC 3a/laduu Ha IMMPUMCHCHHC BCKTOPHO-
KOOPAWHATHOI'O METOJAa

Pemrats 3aa4u Ha JOKa3aTCJIbCTBO MAaTCMAaTHUYCCKHUX OTHOIIICHUN H
HaXO0XIACHHUC I'COMCTPUYCCKHX BCJIIMYHUH IIO o6pa3uaM HIIKM aJIl'OpUTMaMm,
IMPpUMCHAA HN3BCCTHBIC MCTOBbI npu pPCHICHUN CTaHAAPTHBIX
MAaTEMATUYCCKHUX 3aJa4

6.21

6.22

[IpuMeHATh mpoCTEHIIMEe MNpPOrpaMMHBIE CpPEACTBA M BIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI TP PEIIEHUN CTEPEOMETPUUECKHX 3a]1a4
[TpuBOIUTE HpUMEpPbl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U
JKU3HHU, PacllO3HaBaTh MPOSIBICHUE 3aKOHOB T'€OMETPUHN B UCKYCCTBE

6.23

IIpuMeHATh MOJTy4YEeHHBbIE 3HAHWS HA MPAKTHKE: aHAJIU3UPOBATh PEAIbHBIC
CUTYyallUu U NMPUMEHATh U3YUYCHHBIC IIOHATHUA B IIPOLIECCE MTOMCKA pELICHUS
MaTeMaTH4ecKu cPOpMyIUPOBAHHOIN MPOOJIEMBI, MOJEINPOBATh peajbHbIE
CUTyallUd Ha A3bIKE T'€OMETPUM, MCCIEIO0BaThb IIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, almapara aiareopsl,
pemiarb  INpPaKkTUYECKUE  3aJadd,  CBSA3aHHBIE C  HAXOXJIECHUEM
F€OMETPUYECKUX BEJINYUH




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA
10 KUIACC

Kox
7

7.1

7.2

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

I'eomerpus

OcHOBHbBIE TOHSATHS CTepeoMeTpur. Touka, mnpsMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsiTrie 06 aKCHOMaTUYECKOM MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

B3auMHOe pacrnonokeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapalIe/IbHbIC
U ckpemuBarouecs mpsmble. [lapamnenbHocTs OpAMBIX M IJIOCKOCTEH B
MMPOCTPAHCTBEC: TMAPAJJICIIBHBIC IPAMBIC B HNPOCTPAHCTBE, IMMapalJICJIbHOCTDH TpéX
OpSIMBIX, MAapaUIeIbHOCTh MPSAMOM M IUIOCKOCTH. YTIJIBIC COHAIIPaBICHHBIMU
CTOPOHAaMH, Yroj MEXIy IpsMbIMU B IpocTpaHCTBE. [lapamuienbHOCTh IUIOCKOCTEN:
napajjelibHble IUIOCKOCTH, CBOMCTBAa HapajleNbHbIX IulockocTeil. Ilpocreiimue
IPOCTPAaHCTBEHHBIE (UTYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenune],
IIOCTPOCHUE CEUCHUH

7.3

7.4

7.5

[leprieHAUKYIAPHOCTh MPSAMOM U TUIOCKOCTH: TMEPIEeHIUKYISpHbIE TMpsIMble B
MMPOCTPAHCTBE, NPAMBIC MAPAJIJICIBbHBIC W NCPICHAUKYIIAPHBIC K IINIOCKOCTH, MPHU3HAK
NEPIEeHIUKYIIPHOCTH MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepPHeHAUKYIIPHON
MJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTrOJI MEXKIY MPAMOU U TUIOCKOCTBIO, IBYTPaHHBIN
yroJi, TMHEHHBIM yroa AByrpaHHoro yria. [lepneHauKyasp U HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 TIOCKOCTH, MPOEKIUs (HUTYpPHI Ha
MI0CKOCTh. [lepreHIuKyasIpHOCTh MJIOCKOCTE: MPU3HAK MEPHNEHIUKYISIPHOCTU ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIspax

[IoHATHE MHOTOrpaHHMKA, OCHOBHBIE JJEMEHTbl MHOIOTPAHHHUKA, BBIMYKIBIE H
HEBBIIIYKJIbIE MHOIOI'PDAaHHHMKH, pPa3BEPTKa MHOrorpaHHuka. IIpusma: n-yroibHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
IIOJIHAsL TTIOBEPXHOCTH Ipu3Msl. [lapamienenumen, npsAMOyTrOIbHBIN MTapauieIenuIe] u
ero cporcrea. [Impammpma: N-yrosibHas NUpaMuaa, TPAHUW M OCHOBAHHWE IMHPAMU/IBI,
OOKOBasi M MOJHas MOBEPXHOCTb MHUPAMHJbI, NpaBWIbHAs M yCeUEHHas MUpaMUA.
OnemMeHTbl NOpu3Mbl M nupamuiabl. [IpaBuiibHbIE MHOTOIpAaHHUKU: TIOHATHE
[IPaBUJIBHOTO MHOIOTPaHHMKA, IIpaBUJIbHAs IpU3Ma M IpaBWIbHAs NUPaMUIA,
IpaBWJIbHAs TPEYyrojibHas MUpaMUa U MPaBHIbHBIN TeTpasap, kyO. [IpeacraBnenue o
IIPABWIBHBIX MHOTOIPDAaHHUKAax: OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
IIPU3MBI U TUPAMUIbI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMETPUA OTHOCUTCIIbBHO TOYKH, HpSIMOP'I, TIJIOCKOCTH.
DJIEeMEHTHI CUMMCTpPUHU B nmupaMuaax, napamicicnmicaax, IMpaBUJIBHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenue »1eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yriasl. [lmomans
OOKOBOM TTOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIIAb OCHOBaHHM,
TeopeMa 0 OOKOBOM MOBEPXHOCTH NMPAMOi mpu3Msbl. [1no1mans 60KoBOI MOBEPXHOCTH U
MTOBEPXHOCTU MPABWIBHOW MUPAMHIBI, T€OpEMa O IUIOMIAJN YCEYEHHOM MHUPAMUJIBI.
[Tonsarue 06 06véMe. O6BEM nUpaMuIbl, IPU3MBI

7.7

[TonoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXy IUIOMAASIMU TTOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEN

11 KUIIACC

Kon
6

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
. T'eomerpus




6.1

Hunuaapuyeckas MOBEPXHOCTh, 00pa3ylolue HMIINHIAPUYECKON MOBEPXHOCTH, OCh
UAJTUHIPUYECKOW MoBepxXHOocTU. [lunuHap: ocHoBaHust M OOKOBasi MOBEPXHOCTb,
oOpa3ymolas 1 ocb, IUIOIIalb OOKOBOM U MOJTHON MOBEPXHOCTH

6.2

6.3

6.4
6.5

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKOM OBEPXHOCTH, OCh U BEPIIMHA
KOHMYECKOW MOBepXHOCTU. KOHyC: OCHOBaHWME W BepUIMHA, O0pa3ylomas U OcCh,
I0maas OOKOBOM M TOJHOW TMOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasyromme M
BBICOTa, OCHOBAHWMSI U OOKOBAsI IOBEPXHOCTH

Cdepa u map: meHtp, paguyc, Iuamerp, Imiouasr NOBEpXHOCTH cdeprl. B3anmHoe
pacrosio’)keHue cdepbl U IJIOCKOCTH, KacaTesbHas IJIOCKOCTh K cdepe, IUIomaab
cepsl

N300paxkeHune Ten BpalieHus Ha MII0CKOCTH. Pa3BEépTKa IMIIIMHIpa U KOHYCa
KomOuHnanmu Ten BpameHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BiucaHHAs B MHOTOI'PaHHMK, WM TEJIO BPALLICHUS

6.6

6.7

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Mapaienenumena u cneacteus u3 ne€. O0bEM UMWIMHIPA, KOHYCA.
O0BEM mapa u rwiomazas chepst

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IUIOLIAIIMU IOBEPXHOCTEH,
00BbEMaMU TOTO0HBIX TEJT

6.8

6.9

Ceuenusi nunuHApa (MapajuielbHO U TEPHEHIUKYISIPHO OCH), CEUYEHHUs KOHYyca
(mapanienbHOE OCHOBAHUIO U MPOXOASIILEE YepPE3 BEPILNHY), CEUEHHUs 11apa

Bextop Ha miockoctd M B mnpoctpaHcTBe. CIlI0O)KEHHE U BBIYUTAHHE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMIIIaHAPHBIM
BekTopaM. [IpaBwiio nmapamutenenumnena. Pemenue 3aaa4, CBI3aHHBIX ¢ IPUMEHEHHEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

6.10

[IpsmoyronbHasi cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopamHatel BeKTOpa.
[Ipocreiimue 3agaun B KOOpAMHATaX. YTroid Mexay BekTopamu. CkaisipHOe
IIPOM3BEICHNE BEKTOPOB. BbluMCIEHHE YIVIOB MEXAY NPAMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/1 ITPH PELICHUN T€OMETPUUYECKUX 3a/1a4




ITPOBEPAEMBIE HA EI'D 11O MATEMATHKE TPEBOBAHUSI K PE3YJIBTATAM
OCBOEHHSA OCHOBHOH OBPA3OBATEJIbBHOU ITPOI'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPSIeMOro
TpedoBaHus

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM pe3yJIbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeHero 0011ero
o0pa3oBaHus

BJIaIIeHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMK PCIICHHUA 3a/a4,
yMeHue (GOpMYJIHpPOBATH W OINEPHUPOBATH TOHATHAMH: ONpEACICHHUE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPHU3HAK, JI0Ka3aTENIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIMPOBKH; MPUMEHSITh MX; YMEHHE (OPMYIUPOBATH
oOpaTHOE W TPOTHUBOIOJIOKHOE YTBEPXKJACHUE, MPUBOAWTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOJL30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIUY;
MMPOBOAWTL AOKA3aTCIbHBIC PACCYXKICHUS MTPHU PCUICHHUHA 3a4a4, OUCHUBATH
JIOTHYECKYI0  MPAaBHIBHOCTh  PACCYKICHHI, YMCHHE  OIEPUPOBATH
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJ MHOXKCCTBAMMU,
YMEHHE  UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3a1a4, B TOM
YHCJIC U3 IPYTUX Y4EOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHITUSIMHU:
rpad, cBs3HBIN Tpad, 1epeBo, UK, rpad Ha MIOCKOCTH, YMEHHUE 33]1aBaTh
U OIKCHIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMU; KCIIOJIb30BaTh rpadbl mpu
peIICHUH 3a1a9

YMeHue onepupoBaTh MOHITUSIMM: HATypaJbHOE YHUCIO, LIEJI0E 4YHCIIO,
CTENEHb C LIEJIBIM [TOKA3aTeNeM, KOPEHb HaTYpAJIbHOM CTENEHH, CTENEHD C
paloHaIbHBIM IIOKAa3aTeJIeM, CTENEHb C JIEWCTBUTEIbHBIM MOKA3aTEIIEM,
JorapupM Uucla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHCIA,
OCTAaTOK IO MOAYNIO, pPallMOHAJIbHOE YHCIIO, HpPpAlOHAIbHOE YHCIIO,
MHOJKECTBA HATypaJIbHbIX, LEJIbIX, PAalUOHAIBHBIX, JACHCTBUTEIbHBIX
YHCeJl; YMEHUE UCIOJIb30BaTh MPU3HAKU JIETUMOCTH, HAUMEHBIINN 001N
JIenuTeNh W HauMeHblllee ofliee KpaTHoe, anroput™M EBkiampa npu
pEIIeHnH 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CHCTEMaMU
CUHCIJICHUS; YMEHHUE BBIIIOJIHATH BHIUMCIIEHUE 3HAUCHHUH 1 IpeoOpa3oBaHus
BBIPDAKEHUM CO CTEMEeHsSMU M Jiorapudmamu, mpeoOpa3zoBaHusi APOOHO-
pallMOHAJIbHBIX  BBIPDAKEHUMN; yMEHHUE  ONEpPUpPOBaThb  IOHATUSAMHU:
MOCJIEZI0BATENbHOCTh, apU(pMeTHUeCKass MpPOTrpeccusi, TeoMeTpudecKas
nporpeccusi, OECKOHEYHO YOBIBaIOIIas TeOMETpUYecKas MpOrpeccus;
YMEHHME 3a/laBaTh I[IOCJIEJOBATEIbHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYpPpPEHTHBIX (OpMyYJ; yMEHHE ONEepUpPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONpPSDKEHHBIE KOMILJIEKCHBIE 4YHCJAa, MOIYyJIb U apryMeHT
KOMIUIEKCHOTO ~ 4Hcia,  (opMa  3amucHM  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckasi, TPUTOHOMETpPUYECKas U anreOpanyeckas), yMeETh
IPOU3BOIUTH apu(METHYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
MPUBOJUTH MPUMEPHI HCIOIb30BaHUS KOMIUIEKCHBIX YHCEN; ONEePUpPOBATh
HNOHATHAMM:  MaTpuua 2x2  wu  3X3, oOmpeAenuTeNb  MaTpHIb,
TEOMETPUYECKUI CMBICIT OTIPEACTUTEINS

YMeHue onepupoBarh IMOHATUSMU: palMOHAJIbHBIE, HPPALUOHAIBHBIE,
MOKa3aTelbHblE, CTENEHHbIE, JIOTapu(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHS M HEPABEHCTBA, MX CHUCTEMBI; YMEHHUE OIEPUPOBATH
MOHSTUSIMHU: TOXJAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YpPAaBHEHUH U HEPABEHCTB, PaBHOCUJIBHOCTh
YpaBHEHU, HEPABEHCTB M CHCTEM; YMEHHME pellaTb YpPaBHEHHS,




HEPABEHCTBA M CHCTEMBI C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; DPEIIATh
YpaBHEHUs, HEPABEHCTBA U CHUCTEMbl C I1apaMETpPOM; IIPUMEHSATH
YPaBHEHHUsI, HEPABEHCTBA, MUX CHUCTEMbI Ul PELICHUS MaTeMaTHYECKHX
3aj71a4 M 3a/1a4 U3 PA3IMYHbIX 00JIaCTeH HAYKU U peabHOU )KU3HU

YMeHue omnepupoBaTh HOHATHUSAMH: (DYHKIHS, YETHOCTh (YHKIMH,
NEePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
byHKunu, KCTpeMyM (yHKIMH, HauOOJblIee U HAUMEHBIIEEe 3HAUCHHUS
GyHKIIMM Ha MPOMEXKYTKE, HelpepbIBHAS (YHKIIMS, aCUMOTOTHI rpaduka
¢GyHKIMU, TepBas M BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUU U
¢buznyecKuil CMBICII TPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTIEHHbII
MHTETpal, YMEHHE HaXOAWTh AaCHUMITOTHI Tpaduka (YHKIHUH; yMEHHUE
BBIYUCIIATh  MPOU3BOJHBIE CYMMBI, [POMU3BEIEHUS, YAaCTHOTO U
KOMITO3UIIMN (YHKIHMH, HAXOAWUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIIMY; YMEHHE HaxOJUTh MPOU3BOAHBIC SJIEMEHTAPHBIX (PYHKIIMIA;
YMEHHME HCIIOJIb30BaTh IPOU3BOJIHYIO JJISi HCCIIEJOBaHMS (PYHKIMMH,
HAaXOJUTh HAWOOJbIIME M HAUMEHbIIWE 3HAuYeHUs (QYHKIHI;, CTPOUTH
rpadKd MHOTOWICHOB C HCIIOJB30BAaHHEM amrapara MaTeMaTHYeCKOTO
aHajau3a; IPUMEHATh NPOU3BOAHYIO JUISI HAXOXKACHUS HAaWIy4dlIero
pellleHusT B NPUKIAJHBIX, B TOM YHCJIE COLUAIbHO-IKOHOMUYECKUX H
busznyuecKux 3aqadax; HaXOJUTh IUIOMIATU U OOBEMBI (UTYpP C MOMOIIBIO
MHTErpasa; MPUBOAUTH IPUMEPHl MaTEMaTHYECKOIO MOJEIUPOBAaHUS C
noMoIIbio AuddepeHnanbHbIX YpaBHEHUN

YMeHue onepupoBaTh HOHATUAMU: Tpapuk QyHKIMH, oOpaTHas GyHKLUS,
KOMIO3UIMSA (QYHKUMH, JMHEWHas QYHKIMS, KBaapaTHuHas (QyHKUUS,
pauuoHanbHass (QYHKUUS, CTeNeHHass (QYHKUUS, TPUTOHOMETpUYECKHE
byHKIIMHA, OOpaTHBIE TPUTOHOMETpPUYECKHE (PYHKIMHU, TOKa3aTelibHas U
Jgorapupmuueckass (QyHKIHMH; YMEHUE CTPOUTh TpapUKH HM3yYEHHBIX
GyHKIMI,  BBIIOJHATH  [peoOpa3oBaHuUs  rpadukoB  (QYHKIU,
UCMOJIb30BaTh TpapUKH Uil W3Y4EHHs MPOLIECCOB U 3aBUCHUMOCTEH, MpHU
pelieHnn 3a7ad U3 JPYruxX y4eOHbIX HPEIMETOB U 3a7ad U3 peajbHON
KU3HHM; BbIpakaThb (OpMyJIaMH 3aBUCHUMOCTH MEXAY BEJIUYMHAMU;
MCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA U pEelIeHUs YypaBHEHUH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN
MJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CHUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJaud pPa3HBIX TUIOB (B TOM YHCIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUKEHHE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HaJIOTH, 33/a4i U3 00JacTH YNpaBJICHUS JUYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTaBJISITh BBIPAKEHMS, YPaBHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBUIO 3aJa4d, HCCIIEN0BATh IIOJyYEHHOE PEIICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIUPOBAThH
peaIbHblE CUTYallud Ha A3BIKE MAaTEMAaTUKH; COCTABIIATH BBIPAKECHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHBIE  MOJIEIM C  HCIHOJBb30BAaHHMEM  ammapara  aireopsl,
MHTEPIPETUPOBATH MOTYYCHHBIN PE3yNbTaT

VYMeHHe omepupoBaTh MOHATHAMHU: CpefHee apudMeTHyeckoe, MeIuaHa,
HauOoJpIlIee ¥ HaMMEHbIIIEee 3HAUYEHUS, pa3Max, AUCIEPCUsi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE H3BIIEKaTh, WHTEPIPETUPOBATH
uH(OpMaLKIO, TPEJCTABICHHYIO B Ta0lIMIaxX, HA AUarpammax, rpadukax,
OTPaXXAIOUIYI0 CBOWCTBA pEaJbHBIX MPOIECCOB U SBICHUI; MPEICTABIATh
uH(GOpMAIIMI0O C TOMOIIBI0 TaONWIl W JAMarpaMM; HCCIENOBATh




CTaTUCTUYCCKUEC MOAaHHBIC, B TOM 4YHCJIC C IMPUMCHCHUCM l"pa(l)I/ILIeCKI/IX
MCTOHOB U 3JICKTPOHHBIX CPCIACTB; rpa(bnqecxn HucCciaca0oBaTb COBMCCTHBIC
Ha6J'IIO,I[eHI/I5[ C IIOMOLIBIO JUuarpaMm pacCCuBaHUA U JIMHEMHOM perpeccuun

YMeHue omnepupoBaTh MOHSATUSIMHU: CIyYalHBIM ONBIT M CIydailHOE
CcOOBITHE, BEPOSITHOCTh CIIYYalHOTO COOBITHS; yMEHHUE BBIYHUCIATH
BEPOATHOCTh C HCIOJB30BaHUEM TIpaduyecKuX METOJOB; MPUMEHSThH
GOpMyIBI CIOKECHHSI U YMHOXKEHUS BEPOSITHOCTEH, (HOpMyIly IMOJHOMN
BeposTHOCTH, hopmyny beprHymm, koMOuHaTopHbIe (aKThl U (HOPMYIIBL;
OIICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; YMEHHE OIEPUPOBATH
MNOHATUSIMM:  CIy4ailHas BeJIMYMHA, paCIHpe]esieHne BEpOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWE, IUCIEPCUs U CTaHJAPTHOE OTKJIOHEHUE
CIy4ailHOH  BeJIMYMHBI, (DYHKIMM pacupefeNieHuss W  IUIOTHOCTU
PaBHOMEPHOT0, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeeiieHUui; YMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACHpENEICHUN Ui PEeIleHus 3a/1ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOJIBI BEIOOPOYHBIX
UCCJICIOBAaHHUM; YMEHUE TPUBOJUTH TPUMEPHl MPOSBICHUS 3aKOHA
OONBIIUX 4YHUCENl B MPUPOAHBIX W OOINECTBEHHBIX SIBICHUSAX; YMEHHUE
OTEepUPOBATh MOHATUSMU: COYETAHUE, MEPECTAHOBKA, YMCIO COYETAHUU,
YHCII0O  TIePeCcTaHOBOK, OwHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOHMHATOpHBIE (DAKThl U PACCYXACHUsS IJI PEHICHUs 3ajay; OllEHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISATh BEPOSITHOCTHYIO MOJIENb U
WHTEPIPETUPOBATH MOTYUCHHBIN pe3ynbTatT

YMeHHe omnepupoBarb IOHATHUAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroj, TpEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IIPSIMBIE, [1apaUIeIbHOCTD U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTefI, yrojia MEXAy IpIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTSAMH,
pacCTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HCIIOJIb30BaTh IPHU PELICHUU
3aaa4 U3Y4YCHHBIC q)aKTI)I U TCOPEMBI INNIAHUMETPUH,; YMCHHUEC OLICHUBATH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4eCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIMYMH, pCIIaThb
CBSI3aHHBIE C HUMU IIPAKTUYECKUE 3a1a4U
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YMeHue omepupoBaTh MOHATHUAMU: IUIOIIAAbL (QUIYpBl, 00BEM (QUIYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHHMK, CEYEHHE MHOTOIpaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuaa, (urypa M MOBEPXHOCTh
BpallleHHs, LWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyCa, LWIMHIpa, O00bEM KyOa,
IPSIMOYTOJIBHOTO NapajUleNieNuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,
NapajuleJIbHblE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IIJIOCKOCTb,
Kacaromasicss cepbl, LUWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CeueHue
MHOTOTpaHHMKa, W300pa’kaTh MHOTOTPAaHHUKH, (UTYpbl U TOBEPXHOCTH
BpAILCHUS, UX CEYCHHs, B TOM YHCIIE C IIOMOIIBIO JICKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(bopMynHpOBaTh ONpPEAEICHHs N3y4yaeMbIX QUIyYp, BBIABUraTh THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TIEOMETPUYECKUX (HUTyp, OOOCHOBHIBATH HIIU
OlpoBepraTb HX; YyMEHHE MPOBOAUTH KiaccHuUKaLuoo QUryp 1o
Pa3NUYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOMMBbIE JIOTIOJHUTEIBLHBIC
IIOCTPOCHHUS




11

YMeHrue omnepupoBaTh TOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuleNbHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH M B TMPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE TMOMOOMs, TMOA00HBIE (UTYPBI, yMEHHUE
pacmo3HaBaTh paBHbIC M MOAOOHBIE (UTYPHI, B TOM YHCJIE B TPHPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUUYCCKHE OTHOUICHUS TIPH
pelIeHnH 3aJla4y; HAaXOJUTh T'C€OMETPHYECKHE BEIUYHHBI (JIJTUHA, YTOJI,
oAb, 00BEM) NPU PEHICHUH 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pealbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYECKUE BEITUYUHBI
(MHA, yroij, IUIOMIAJb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCHOJIB3YS
W3YYCHHBIE (OPMYIBI MU METOABI, B TOM YHCIE: IUIONA/lb MOBEPXHOCTU
NUpaMUIIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUioniaas chepbl; 00bEM Kyoa,
OPSIMOYTOJIBHOTO  TMapajlieNienuIeia, HTUPAMUAbI, TPU3MBI, [THIMHJIPA,
KOHYCa, [l1apa; YMEHUE HaXOUTh OTHOIICHHE 00BEMOB MOI00HBIX (HUTYP
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YMeHue onepupoBaTh MOHATHSMU: NPSIMOYIOJIbHAs CHCTeMa KOOpJIUHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAUHATHI BEKTOpA, CyMMa BEKTOPOB,
IPOM3BEJCHUE BEKTOpa Ha YHCIO, pa3jokKeHUue BEeKTopa Mo Oasucy,
CKaJIpHOE IPOU3BEJCHHUE, BEKTOPHOE IPOU3BEIEHHE, YIOJI MEXKAY
BEKTOpaMM; YMEHHE HCIIO0JIb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METOA
JUISl pEIIEHUs] TEOMETPUUYECKUX 3a/1a4 U 33/1a4 IPYTUX Y4eOHBIX NPEIMETOB

YMeHue BbIOMpaTh MOAXOIALINI METO JUIsl PELIEHUS 3a/1a4l; IOHUMaHue
3HaYMMOCTH MAaTeMaTHKH B H3YYEHUM MPUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB W SIBJICHWM; YMEHHE pAclO3HaBaTh IPOSIBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHUE NPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX
OTKPBITHI POCCUICKON U MUPOBOM MAaT€eMaTHYECKOW HAYKH




INIEPEYEHb DJJIEMEHTOB COIEPKAHUS, IIPOBEPAEMbBIX HA EI'D IIO

MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Yucna u BBIYHUCIECHUS
11 Harypanbnble u nessle uncina. [Ipu3Haku JeIMMOoCcTH LeNbIX Yucell
12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHbIE JpOOH, IPOLIEHTHI,
OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuit KOpCHB HATYypaJlbHOH cTerneHu. JleWcTBUS ¢ apupMeTHIECKUMHU
KOPHSIMU HaTypaJIbHOW CTENIEHU
14 Crenens ¢ 11enbIM nokasareneM. CTeNeHb ¢ pallMoOHalIbHbIM II0Ka3aTesneM. CBolicTBa
CTENEHU
15 CuHyc, KOCHMHYC W TaHI€HC 4YHCIOBOIO apryMmeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHT€HC YMCIOBOTO apTryMEHTa
1.6 Jlorapudm uncna. JlecATHYHbIE U HATYPAIbHBIC JTOTaPHUPMBI
JleiicTBuTenbHBIE YHCTA. ApHUPMETHYECKHE ONepaldd C JACHCTBUTEIHHBIMU
1.7 yuciaamu. [IpuOGnuk€HHble BBIYMCICHUS, IPaBUIIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yabTaTa BEIYUCICHUN
1.8 [IpeobpazoBanue BoIpaKEHHUIA
1.9 KommnekcHeie yncna
2 YpaBHEHUs U HEpAaBEHCTBA
2.1 Llenbie U 1pOOHO-paAIIMOHAIbHBIE YPaBHEHHUS
2.2 HppanuoHanpHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHeHuUs
2.4 [Toka3zarenbHble U JorapupMUUYECKre ypaBHEHUS
2.5 Lensle n 1poOHO-paIiOHaIbHbIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [TokazarenbHble U JIorapupMuiIecKue HepaBEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpPaBHEHU U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIHH U TpaduKh
31 Oynkuus, cnocodbl 3ananus ¢yHkuuu. I'paduk ¢ynxnumu. B3aumbao oOparHbie
byakuun. Yérapie n HeuéTHBIC QyHKIMH. [leproanyeckue GyHKIIN
Ob6nacte ompeneneHuss W MHOXKECTBO 3HaueHM ¢QyHkuuu. Hymm ¢yHxoum.
39 [IpomexxyTkl  3HAKOMOCTOSIHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
MakcumMymMbl ¥ MHUHUMYMBI (QyHKIMU. HamOoibliee W HaWMEHbIIee 3HAYCHHE
(GYHKLHMU Ha TPOMEKYTKE
33 CrenenHass ¢QyHKIMS C HaTypalbHBIM M LEJbIM Moka3aTeneMm. EE cBoiictBa u
rpa¢uk. CBoiicTBa 1 rpauk KOpHs N-0i CTENEeHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Toka3zaTtenbHast u torapudmudeckas QyHKIHH, UX CBOWCTBA U TpapuKu
36 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢yHknmid. CBolicTBa  (yHKUIHH,
HEMpEPbIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEILHOCTEHN




3.8

ApudmeTrnueckas U reomeTpuyeckasl mporpeccuu. opmMyiia CI0KHBIX MPOLIEHTOB

4 Hauana marematnyeckoro anaamsa
4.1 [TpousBoanas pynkuuu. [Ipon3BoIHbIE JIeMEHTAPHBIX (YHKITHI
[IpumeHeHre NPOU3BOAHON K UCCIENOBaHUIO (YHKUMH HAa MOHOTOHHOCTH U
4.2 3KCTpeMyMbl. Haxoxaenue HanOOJBIIEro U HAMMEHBIEro 3HaYeHUs (YHKIUU Ha
OTpe3Ke
4.3 ITepBooOpaznas. MaTErpan
5 MHoO»XecTBa U JIOTUKa
5.1 MHoOXecTBO, orepaluu HajJ MHOKecTBamu. J(uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTE M cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOuHaropuka
7 I'eomerpus
7.1 Ourypsl Ha MIOCKOCTU
7.2 [IpsiMble ¥ MIIOCKOCTH B MIPOCTPAHCTBE
7.3 MHoOrorpaHHUKH
7.4 Tena v MOBEPXHOCTH BpALICHUS
7.5 KoopauHaTsl 1 BEKTOpBI




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
* Martemaruka: anreOpa W Hayajlia MareMaTHYECKOro aHaiu3a, reomerpus. ['eomerpus 10-11.
Aranacsu JI.C., byry3oB B.®., Kanomues C.b. u apyrue. AO "U3narensctBo "[IpocBemienue".

METOANUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

* Maremaruka: anredpa W Hadajlla MaTeMaTHYECKOro aHaiam3a, reomerpus. ['eomerpus 10-11.
Meronnyeckue pexomennauuu k yueOHuky JI. C. Aranacsna, B. @®. byryszosa, C. b.
Kanomuesa u ap., Akunoneproe odmectBo«3natensctBo «IIpocsenienney

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET
https://m.edsoo.ru/



IMpunoxenune k padoyeii mporpamme yueoHoro kypca «I'eomeTpus» yriryoJaeHHbI
yposeHnb aist 10-11 kiacca ocHoBHOro oomiero oopaszosanus (1D 10003166)

BocnurarensHplii moteHnman ydeOHOro Kypca «leomeTpus» YriayOJICHHBIH YpOBEHb
peanmn3yercs uepes:

-YCTAQHOBJICHHE JOBEPUTEIBHBIX OTHOLICHUH MEXAY MEIarorn4ecKuM pabOTHUKOM U
00y4aroIMMHUCs,  CHOCOOCTBYIOUIMX  TO3UTUBHOMY  BOCIPHATHIO  OOy4YarOIMIMMUCS
TpeOOBaHMH W TPOCHO IEAArornv4ecKoro pabOTHHKA, IPUBICYCHUIO HX BHUMAHHUSA K
o0cykaaeMol Ha ypoke HH(POpMAIINK, aKTUBH3AIMH [T03HABATEIIFHON JIeITEIHbHOCTH;

-nmoOyXJIeHne OOyYaronuxcs CcoONoAaTh Ha YpOKe OOMIECHPUHATHIE HOPMBI
MOBEJCHMs, MpaBUja OOWIEHUS CO CTapUMH (IeIaroruyeckuMu pabOTHUKAMHU) U
CBEpPCTHUKAMH (00yJaroIUMHUCS ), TPUHIUIIBI Y9€OHOW AUCIMIUIMHBI M CAMOOPTaHU3aIIH;

-IPUBJICYCHNE BHUMAHUS OOYyYarOIMXCS K IICHHOCTHOMY AacleKTy H3y4aeMbIX Ha
ypOKax SIBJICHH, OpraHu3anus UX paboThl C MOJIy4aeMoil Ha ypoKe COLMAIbHO 3HAYMMON
nHbopManrell — MHUIUHPOBAHUE €€ 00CYKICHHUS, BBICKA3bIBAaHHs OOYYaIOIMMHCS CBOETO
MHEHHUS 110 €€ MTOBOY, BEIPAOOTKU CBOETO K HEl OTHOILCHHS;

-ACIIOJIb30BAaHNE BOCIUTATENBHBIX BO3MOXKHOCTEH COAEp)KaHUS Y4eOHOTO mpeaMera
4epe3 JeMOHCTPAIHI0 00yYaloIIMMCS IPUMEPOB OTBETCTBEHHOT'0, TPasKAaHCKOTO TIOBEICHHS,
MIPOSIBJICHUSL YEJIOBEKONIOOMST M J00pOCEpIEeYHOCTH, dYepe3 MOoJ00p COOTBETCTBYIOIIUX
TEKCTOB JJIsl YTCHHWS, 3a/1ad JUIs PELICHUs, MPOOJEMHBIX CUTyallMid sl OOCYKICHUS B
KJiacce;

-IPUMEHEHUE Ha YypPOKE WHTEPAKTUBHBIX (opM paboThl ¢ 0O0ydYarOIIUMHUCS:
MHTEIUICKTYaJIbHBIX TP, CTUMYJIHPYIOIIUX TO3HABATEIbHYI0 MOTHBAIMIO OOYYarOIIUXCS;
JTUCKYCCHM, KOTOpBIE Jal0T OOydyaromMMCS BO3MOXKHOCTh NPUOOPECTH ONBIT BEACHUS
KOHCTPYKTUBHOTO JIHAJIOTa; TPYMIOBOW paboThl WM paboThl B Mapax, KOTOpBIE ydaT
KOMaHJTHOW paboTe U B3aUMOJICHCTBUIO C IPYTMMHU JE€ThMU;

-BKJIFOUYEHHE B YPOK WIPOBBIX TMPOIENyp, KOTOpbIE TIOMOTAOT TOAIEPKaTh
MOTHBAIlMI0  OOyYalOIIMXCS K TOJYYEHUIO 3HAHUM, HaJAQXUBAHUIO TO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOIIEHWH B KJacce, TOMOTAIOT YCTAHOBICHHIO J00pPOKEIaTeIbHOM
aTMocQepsl BO BpeMsl YpOKa;

-OpraHu3anuio medcTBa MOTUBUPOBAHHBIX M APYAMPOBAHHBIX O0YJAIOMUXCS HAJl UX
HEYCIEBAIOIIMMH  OJHOKJIACCHUKAMM, JAIOLIET0 UM  COLMAJIbHO 3HAUYUMBIA  OMBIT
COTPYZIHUYECTBA M B3aUMHOW MTOMOIIIH;

-MHUIMMPOBAHUE U TOJUIEPIKKY HCCIIEI0BATEIbCKON EATEIIbHOCTH 00yJaromuxcs B
paMKax peanu3aliil UMH WHIUBUAYAJIBHBIX W TPYIIOBBIX HCCIEIOBATEIBCKUX IMPOEKTOB,
YTO AacT O0O0y4aroIMMCs BO3MOXKHOCTh NPUOOPECTH HAaBBIKM CAMOCTOSATEIBHOTO pEIICHUs
TEOPETUYECKOW MpoOJeMbl, TeHepupoBaHUs U O(OpPMIIEHUS COOCTBEHHBIX HJEH,
YBOKUTENBHOIO OTHOIIEHUS K YYXHM HJesM, O(GOpMIEHHBIM B paboTax Apyrux
WCCIIeIOBATENeH, HaBBIK MyOJIMYHOTO BBICTYIUICHUS TIEpe]l ayAUuTOpUeii, apryMEeHTHPOBAHUS
Y OTCTaWBaHUS CBOEH TOUKU 3PEHUS;

-popMupoBaHMEe CHCTEMBI TIO3WTHUBHBIX IIEHHOCTHBIX OpHEHTAIMi B YaCTH
IpaXJJaHCKOT'0 BOCHUTAHUS, MATPUOTUYECKOTO BOCIIUTAHUS, YBaKEHHE K cuMBosiaM Poccun,
rOCYJapCTBEHHBIM MPa3HAKAM, IOCTHKECHUSIM CBOei PoauHEI.



