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INOACHUTEJIBHAA 3AIINCKA

['eomerpus sBISETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTh U3Y4EHUS AUCHUILUINH €CTECTBEHHO-HAayYHOU
HAIPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOIo LuKiIa. II0CKONBbKY JIOTMYECKOE MBIIUIEHUE,
dopmupyeMoe IpH M3Y4EHUU OOYyYarOIMMUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]lad €CTECTBEHHO-HAYYHOTO LHUKJIA, B YaCTHOCTH (PU3MUECKUX
3ajay.

Llens ocBoeHUs mporpaMMel yuyebHoro kypca «l'eomerpusi» Ha yriryOJIEHHOM ypOBHE —
pasBUTHE MHIUBHyalbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NPU H3YYEHUM TIEeOMETpUH, Kak
COCTaBIISAIIONICH MpeaMeTHO obnactu «MaremaTnka W MH(POpPMATHKa» dYepe3 obecreueHue
BO3MOXKHOCTH HPUOOpETEHHs] U HCIOJIb30BaHUs Oojee IIIyOOKHX I'€OMETPHUYECKUX 3HAHWUU U
NeHcTBUH, CHenn(UYHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(eCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTEeTHBIMH 3aJladyaMU Kypca F'€OMETPUU Ha YIriyOJEHHOM YpPOBHE, paCHIMPSAIOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 ypOBHS, SIBIISIFOTCS:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK YacThU MHUPOBOH KYJIbTYphl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I'€OMETPHH C OKPYKAIOIIUM MUPOM;

dopMHupoBaHHUE TPEICTABICHUS O TPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJENSIX, TO3BOJIIONIMX ONUCHIBATH M M3y4daTb pas3Hble SBICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATHIHOrO amnmapata o pasaeny «CrepeomeTpus» yueOHOTo
Kypca reoMeTpuu;

¢dopmMupoBaHHE YMEHHSI BIIaJIETh OCHOBHBIMH MOHATUSIMHU O TIPOCTPAHCTBEHHBIX (hUTYpax
U HUX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (opMyn MU yMeHHE UX NPUMEHSATh, YMEHUs
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIEC CIIOCOOBI PEIICHHUS 3a/1ay;

dopmMHpoBaHHE YMEHMs paclo3HaBaTb Ha 4YepTeXkaX, MOJENAX U B PEAITbHOM MHUpE
MHOTOTPaHHUKY U Te€Ja BPAIEeHUsI, KOHCTPYHUPOBATh T€OMETPUUECKUE MOJIENH;

dopMHupoBaHHE  TOHUMAHUSA  BO3MOXHOCTM  AKCHOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU TIPU IMPOBEIECHUU
pacCyKIeHUN;

dbopMupOBaHHE YMEHHMs BIIAJIETh METOJAMM [0KA3aTelIbCTB M aJTOPUTMOB pEILIEHUS,
YMEHMSI HX TPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pEIICHUs
CTEpEOMETPUYECKMX 337ady W 3aJad C I[PaKTHUYECKUM cojepkKaHHeM, (opMHupoBaHHE
OpeACTaBiIeHUss O HEeOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPAKACHUM U POJIM aKCUOMATHKU B IPOBEJCHUM €AYKTUBHBIX PacCyKICHHUI;

pa3sBUTHE M COBEPIICHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyyaromuxcsi, IMO3HAaBAaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHM, KPUTUYHOCTH
MBIILIEHHS], UHTEPECA K N3YYEHHUIO T€OMETPUH;

¢opMupoBaHre (QYHKIMOHAIBHONM TPaMOTHOCTH, PEJIEBAaHTHOW TE€OMETpUU: YMEHUs
pacrio3HaBaTh MPOSIBICHUS TE€OMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasbHbIX JKU3HEHHBIX CUTYalUSX W MPH U3YyYEHUU APYTruX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEW, MOJAEIUPOBAaHUS pEAbHBIX CHUTyallui, MCCIEN0BAaHUS
MOCTPOECHHBIX MOJIEJICH, HHTEPIPETAIIH MTOJYYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU ~ COJIepXKaTeIbHBIMU JIMHUAMH ydeOHoro kypca «['eomerpusi» B 10-11
knaccax sBisitorcs: «[IpsiMble M IIIOCKOCTH B IpocTpaHCTBe», «MHororpanaukm», «Tena
BpaleHUsD», «BEKTOPBI M KOOPAMHATHI B IPOCTPAHCTBEY, «JIBIIKEHUS B IPOCTPAHCTBEY.

CdopmynmnpoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHATHIMU,
peNeBaHTHBIMUA T€OMETPUU Ha YriayOnéHHoM ypoBHe oOydeHus B 10—11 kiaccax, OTHOCHTCS KO
BCEM COJEpXaTeIbHbIM JIMHUSIM Yy4eOHOro Kypca, a (popMHpOBaHUE JIOTMYECKMX YMEHUMN



pacripefiesiieTcsi He TOJBKO IO COJEp)KaTeIbHBIM JIMHUSM, HO M 1O TOAaM OOydYeHHs.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM  pe3yJbTaTaM  OCBOCHHS
@DenepanbHOil pabodel MporpamMMbl, pactpeAeIEHHBIM 10 ToAaM 00ydeHUs, CTPYKTYpUPOBAHO
TakuM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, HPHUHILMIIHAILHBIM BOIpocaM oOydaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATEIbHO M IOCTYIATENIbHO, C COOJIIOJICHUEM MpPUHIUIA
NPEEMCTBEHHOCTH, a HOBBIE 3HAHHS BKJIIOYaTh B OOLIYI0 CHUCTEMY TI'€OMETPHUYECKUX
MpEeJICTaBICHUI 00yJarouxcs, paciupss u yrayosss e€, oopa3ys MpoyHble MHOXKECTBEHHbIE
CBSI3H.

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

co3nath ycnoBus ans  guddepeHnranuu  oO0yueHHs, MOCTPOCHHUS WHIUBUAYAIbHBIX
o0pa3oBaTeNbHBIX HIporpammMm, 00eclneyuTh YriayOn€HHOEe M3yYeHHUE TEOMETpPHHM  Kak
COCTaBIIAIONICH yueOHOTO npenMeTa «MaremaTukay;,

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUs MaTeMaTHKU C Y4ETOM BBIOOpa
Oynymeit npodeccuu, odecriednBas MPEEMCTBEHHOCTh MEXAY OOmUM U MpodeccroHATbHBIM
o0pazoBaHHEM.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 4gaca (3 yaca B Henento), B 11 kimacce — 102 ygaca (3 yaca B Heneno).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, IPOocTpaHCTBO. 1lonATHE
00 aKCHOMaTHUYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
cKpeluBaromyecs npsaMsle. [IpusHaku ckpemuBaromuxcs npsameix. [lapamienbHOCTh NpAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApaUIEIbHOCTh TPEX
OPSAMBIX, ApPAUICIBHOCTh NPAMOM M IIOCKOCTH. [lapamiensHOe MW LEHTpaJIBHOE
IPOEKTHpOBaHue, n3oopaxxenue ¢uryp. OCHOBHbIE CBOWCTBA NMapajuIeIbHOIO MPOEKTUPOBAHUSL.
N300paxkenne ¢uryp B napaieibHOW MPOEKIUU. YTIIbI C COHAIPABICHHBIMUA CTOPOHAMH, YTOJ
MEXy IPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH: NapauleabHbIE INIOCKOCTH,
CBOWCTBA MapaieNbHBIX TIockocTel. [IpocTeiiie npocTpanCTBEHHBIE (PUTYPBI HA MIIOCKOCTH:
TETpa’ap, NapajljIeICIUIIE], IOCTPOCHUE CEYCHUN.

IlepneHUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPHEHIUKYJSPHBIE IHpsIMBIE B
IPOCTPAHCTBE, IIPSAMBIC IapajUICIbHBIC M IEPHEHIUKYIAPHBIE K IIJIOCKOCTH, IPU3HAK
NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpHEHAUKYISPHON
IUIOCKOCTH. OpTOroHalnbHOE NMPOEKTUpOBaHUE. [lepneHauKynsp U HaKIOHHBIE: PACCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHAE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIMS (PUTYPHI HA TIOCKOCTD.
IlepnieH AUKYIAPHOCTD IUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIIAPHOCTH ABYX IUIOCKOCTEH. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYTiIpl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YOI, TUHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOHCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JIBYTPAaHHBIX YIJIOB TPEXTPaHHOro yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOTOrpaHHUKH

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipusma: nN-yronapHas npusMma,
npsMasi U HakJIOHHas NMpHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSAMOYTOJIBHBIA MapajulesIeNIiNel W ero coWcrBa. Kpardaillime Nyt Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. ITupamupma: n-
yrosibHas MUpaMuja, IpaBuibHas U yced€HHast nupaMuipl. CBoiicTBa péOep u OOKOBBIX I'paHel
MpaBUIBLHON NUpamMuel. lIpaBuibHBIE MHOTOIpaHHMKU: IIPaBUJIbHAs IPU3Ma M IIpaBUIIbHAsS
NUpaMuJia, MpaBUiIbHAS TPEYTOJIbHAS MUPAaMUJIa U PABUIBHBIN TeTpasap, kyO. [Ipeacrapnenue
0 MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa’p, NJOAEKAdAP U UKOCADIP.

Bolunicnenue 31eMeHTOB MHOTOTPAaHHUKOB: péOpa, auaroHanu, yribl. [lnomans 60koBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IMPSAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsSMOM mpu3Mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUIBLHOM MUPAMUJIBI, TEOPEMA O ILIOIIAIN YCCUEHHOU MUPAMUIBI.

CumMeTpusi B IpPOCTPAHCTBE. DJIEMEHThl CHUMMETPHM TNPABUIBHBIX MHOTOTPAHHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIDAaHHUKE: CHMMETPHUS MapajulesIeUIend, CHUMMETPHs
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUJIBHON TUPAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIEHHBIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHsI C BEKTOpAaMH: CIIOKEHWUE W BBIUMTAHHE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)XEHHE BeKTopa Ha uuncio. CBoicTBa ciokeHuss BekTopoB. CBolicTBa
YMHOKEHHS BeKTOpa Ha uucio. [IoHdaTne komiuianapHble BEeKTOphI. [Ipu3Hak KoMIIaHapHOCTH
TpéX BekTopoB. [IpaBwiio napamnenenunena. Teopema O pa3loKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHApHbIM  BeKkTOopaM. [IpsAMoyronpHas cuctemMa KOOpPAMHAT B  IPOCTPAHCTBE.



Koopaunatsl BekTopa. CBsI3p MeXAy KOOpAMHATAMHU BEKTOpAa W KOOPAMHATaAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKaIsipHOE TPOU3BEAECHUE BEKTOPOB.
11 KUIIACC

Tesa BpaleHus

[ToHATHA: UUIMHApPUYECKAs IIOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, chepuueckas
MOBEPXHOCTh, 00pa3ymoouue MoBepxHOCTel. Tena BpamieHHs: LWIMHADP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K
cdepe. M300paxkenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka munmuHapa u konyca. CummeTpust
cheps! 1 mapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOJIHLHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, WIUHIPA,
nupamMuabl 1 Konyca. O0bEM mapa 1 1apoBOro CETMEHTa.

KomOuHnanmu Tten BpalieHHss U MHOrorpaHHukoB. llpu3Mma, BIucCaHHas B LWJIMHID,
onucaHHasg OoKkojo mwimHApa. Ilepecedenue cdepsl U mapa ¢ miockocteio. Kacanue mapa u
cdepsl I10cKOCThI0. [IoHATHE MHOTOrpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanb MOBEPXHOCTH LMIMHJIpA, KOHYyca, Iuomanb chepsl u e€ yacreid. Ilogobue B
npoctpancTtBe. OTHomeHue O0OBEMOB, IUIOIIAJEH MOBEpXHOCTEH MOMOOHBIX  uryp.
[TpeoOpa3oBanue nonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHue ceyeHUH MHOIOIPDAaHHMKOB M TeJl BpALICHUSA: CEYEHUS LWIMHApA
(mapamienbHO M TMEPIEHIUKYISIPHO OCH), CEYCHHsS KOHyca (mapajjiesibHble OCHOBAHHUIO M
IPOXOJALINE Yepe3 BEepIIMHY), CEYEHUs IIapa, METOAbI ITOCTPOEHUS CEYEHMUH: METOJ] CIIEIOB,
METO/]I BHYTPEHHETO MMPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TIIOCKOCTH.

BekTopbl M KOOPAMHATHI B IIPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepauuu HajJ BEKTOpaMu. BeKTOpHOE yMHOXEHUE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTemMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunatsl BekTopa. Pasnoxxenue BexkTopa mo 6asucy. KoopaIuHaTHO-BEKTOPHBIH METOX IMpH
pELIEHNN TEOMETPUUYECKUX 3a/1a4.

JIBHKeHHS B MPOCTPAHCTBE

JBmwxkenuss npoctpaHcTBa. OrtoOpakeHus. JIBwkeHus u paseHCTBO ¢uryp. OOmme
CBOMCTBA JBW)XCHUH. Buabl IBW)KEHMI: NapajuIeIbHBIA IEPEHOC, LEHTPAIbHASI CUMMETpHS,
3epKabHas CHMMETpPHs, TTOBOPOT BOKpYT npsmoil. [IpeobpazoBanus nogobus. [Ipsmas u coepa
Ditnepa.



IIVTIAHUPYEMBIE PE3YJIbTATbDI OCBOEHMUA YYEBHOI'O KYPCA
«'EOMETPHUSA» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaaHckoe BOCIMTaHUE:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3MIIMK  OOydYalOIIeTrocs Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIECTBa, MPEJICTABICHHE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIIUSIMH U Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAKEHUS K MPOILIOMY U
HACTOAILLIEMY POCCUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLIEHUE K JOCTUKEHUSIM POCCHUUCKHUX
MaTeMaTUKOB W POCCUUCKON MaTeMaTH4YeCKOW IIKOJbI, MCIOJIb30BAHUE ATHUX JOCTHXKEHHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTEIBHOCThIO YUYEHOTO, OCO3HAHWE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYMBOTO OyayIIEro;

4) 3cTeTHYECKOEe BOCTIMTAHME:

3CTETUYECKOE  OTHOLIEHHE K  MHpPY, BKIOUYasg  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pEUIeHUl, pacCyXJE€HUH, BOCIPUUMYHMBOCTh K
MaTE€MaTUYeCKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocMTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUUECKUE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro o0Opa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPY/Yy, OCO3HAHHME IIEHHOCTU TPYJOIIO0US, HUHTEPEC K pa3IMuHbIM chepam
npohecCHOHANBEHOM AESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mnpodeccut W pearnu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOpa3oBaHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlPaBICHHOCTH;

7) IK0JI0TM4YecKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYphl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHME TPUPOJIHON M COIMAIBLHOM CpeIbl, OCO3HAHUE
I00AaNPHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JJIs pelIeHUs 3a7ad B 00JIACTU OKPYXKAIOUIEH Cpefibl, TUIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPY>KAIOILEN CPebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHMMAaHUE MATEeMAaTHYECKOW HayKh Kak CQepbl
YeJIOBEUECKOU JIEATENIbHOCTH, TANoOB €€ Pa3BUTHUSI U 3HAYMMOCTH JUIsl Pa3BUTHS IIUBUIIU3ALINH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA MU MAaTEeMaTHYECKON KyIbTYypOil KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBJISITh IPOEKTHYIO U MCCIIEI0OBATENBCKYIO NEATEIbHOCTh UHAUBUAYAIBHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jloruyeckue AefcTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYLIECTBEHHbIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBINM NpHU3HAK KiIacCU(pUKALMK, OCHOBAaHUSA [UIsi 0000IIEeHUS H
CpaBHEHHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

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

BBISIBJISITH MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JaHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, MpeAsaraTb KPUTCPUU IS BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIILHO JTOKA3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (TIpsIMBbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BbIOUpaTh CcHoco® pemieHus YydeOHOM 3afgaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BbIOMpaTh HauOoliee TMOAXOMAIMH € YYETOM CaMOCTOSTEIBHO BBIJCICHHBIX
KPUTEPHUEB).

ba3oBble ucciiegoBare/bCKue AeiiCTBUS:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATH
BONIPOCHI, (UKCHPYIOIIHE IPOTUBOPEUYUE, MPOOIEMy, YCTaHABIMBATH HCKOMOE H J[aHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIUIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITEJIbBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIICIOBAaHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IMPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEN MeXIAy 00bEKTaMu, IBICHUSIMHU, ITPOIIECCAMH;

CaMOCTOSTENbHO (POPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, CCIIEIOBAHMUS, OIICHUBATh JJOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, a TAKXKE BBIABUTATH MPEIOIOKEHHS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJISITH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOMPOC U IS
pelieHus 3a/1auu;

BbIOUpaTh MHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHaJIU3UPOBAThH,
CHUCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATh HMHGOPMAIMIO PA3THYHBIX BHJIOB U  (Qopm
MPE/ICTABICHHUS;

CTPYKTYpUpOBaTh  HHGOPMAIMIO, TPEACTABIATH €€ B pa3IMUHBIX  (QopMax,
WLTIOCTPUPOBATH TpadUuecKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIIMM TIO CAMOCTOSITEIBHO  CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe /1eiiCTBUSA

Oo01enue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBHM C YCIOBUSMHU W IENISAMU
06HleHI/I$I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHBIX U IIUCBMCHHBIX
TEKCTaX, JaBaTh IMOSICHEHUS [0 XOJy pEHIeHUs 3aJadyd, KOMMEHTUPOBAaTh MOJYy4YE€HHBIN
pe3ynbTarT;



B X0Jie OOCYXKICHHUS 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXJaeMOW TEMbI, MPOOJIEMBI,
perraeMoii 3a1adu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA TOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOTa, OOHApY>KUBATh Pa3IM4Me U CXOICTBO
HO3UIHIA, B KOPPEKTHOU popMe POpMYyIHPOBATH PA3HOTIACHS, CBOU BO3PAKEHNUS;

NPEICTaBIATh PE3YJbTaThl PEIICHHs 3a7add, SKCIEPUMEHTa, HCCIENIOBaHMs, MPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMmMar BBICTYIUICHHS C Yy4ETOM 33/a4 NpPE3eHTAUH |
0COOEHHOCTEN ayAUTOPHH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIN HHTEICKT:

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
U MBICIUTENBHBIX IPOLIECCOB, HX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ynbTaTa peIleHNss MAaTEMAaTUIECKON 3a1a4H;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PELICHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBUSIM, OOBSCHATH HPUYUHBI
JOCTMDKEHUSI WM HEJOCTHXKEHHsI pe3ysbTaToOB JEATEIbHOCTH, HAaXOAWTh OLIMOKY, JaBaThb
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOTHI IpU
pelieHMH y4eOHBIX 3ajay, IPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBAThb
OpraHu3alii0 COBMECTHOH pabOTHI, paclpeneisiTb BHIBI pabOT, TOTOBAPUBATHCS, OOCYXKAATh
IpoIecc U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPIAMHUPOBATH CBOM JEHCTBHS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy 10 ky1acca o0yyaromuiicss HAy4YUTCS:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHITHSIMU CTEPEOMETPUU IIPU PELICHUH 3ajad U
IIPOBEJCHIUN MAaTEMaTHYECKUX PACCYKICHUM;

® I[IpUMEHATh AKCHOMBI CTEPEOMETPHMM U CIEACTBUS M3 HHUX IpPU PEULICHUU
TEOMETPUUYECKUX 3a7ay;

e iIaccu(UUIMPOBaTh B3aUMHOE PACIOIOKEHUE MPSIMBIX B IPOCTPAHCTBE, MJIOCKOCTEN B
IIPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATHSAMH, CBA3aHHBIMHU C YIJIaMU B IPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMON U TIIOCKOCTHIO;

e cBOOOJIHO ONEPHPOBATH MOHATHIMM, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

e CcBOOOJHO pacro3HaBaTb OCHOBHBIE BHJIbI MHOTOI'PAaHHHKOB (Tpu3Ma, MUpaMuUia,
pSMOYTOJIbHBIN Mapasienenunes, Kyo);

e iIaccu(UUIUPOBATh MHOTOTPAaHHUKH, BBIOMPAst OCHOBAHUS JUIs KJIaCCU(UKALINN;

e CBOOOJHO OIEpPUPOBaTH MOHITHUSIMH, CBSI3aHHBIMU C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;



BBINOJIHATH NapalljieNIbHOE, IIEHTPAIbHOE U OPTOTOHAIBHOE MPOEKTUPOBaHKE (GUryp Ha
IUTOCKOCTB, BBITIOJIHATH H300pakeHHsI (PUTYpP Ha IIIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOI'PAaHHHKOB PA3IMYHBIMH METO/aMH, BBIITOJIHATH (BHIHOCHBIC)
IUIOCKHE YEPTEXH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIATh IUIOMIAJM  TIOBEPXHOCTEH MHOTOrpAaHHMKOB (IIpU3Ma, MHpaMUIa),
TreOMETPUYECKUX TEJI C IPUMEHEHUEM (HopMyI;

CBOOOZHO ONEPHPOBATH IMOHATHUSAMH: CHMMETPHUS B TIPOCTPAHCTBE, LEHTP, OChb M
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M INIOCKOCTh CHMMETPHHU (HUTYPHI;

CBOOOJTHO ONEPUPOBATH MOHATUSAMHU, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpAMHATAM B
POCTPAHCTBE;

BBITIOJIHATH JICHCTBUS HaJl BEKTOPAMH;

pemiate 3aJaud Ha JIO0Ka3aTelIbCTBO MAaTEMATHYECKMX OTHOIICHHH M HaXOXKICHHE
Tr€OMETPUYECKUX  BEIMYUH, NPUMEHSS M3BECTHBIE METOAbl MpPHU  PEUICHUU
MaTEeMaTUYECKUX 3a/1a4 HOBBIIICHHOTO M BEICOKOTO YPOBHS CJIOKHOCTH;

NPUMEHSTH MPOCTEHUIINE MPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUYCCKUX 3a]1aY;

U3BJIEKaTh,  NpeoOpa3oBbIBaTH M HWHTEPIPETHPOBAaTH  MHPOpPMALKIO O
NPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (HUrypax, IMPEJCTABICHHYI0 Ha YepTeXkKax H
pPHUCYHKaX;

NPUMEHATh TIOJIy4CHHBIC 3HAHMS Ha TMPAKTUKE: CpPaBHUBAaTh M AaHAIU3UPOBATH
peanbHbIe CUTYallud, IPUMEHSATh W3yYCHHBIC MOHATHUS B IPOLECCE MOUCKA PELICHUS
MaTeMaTH4eCKu cHOpMYyITUPOBAHHON MPOOIEMBI, MOJCIMPOBATh PEATbHBIE CHTYaIluH
Ha S3bIKE T'€OMETPUHU, HCCIENOBAaTh IIOCTPOCHHBIE MOJEIH C HCHOJIb30BAaHHEM
TeOMETPUYECKUX TOHSATHH M TEOpeM, ammapara ainreOphl, pemaTh NPaKTHYeCKHe
3a/1a4M, CBS3aHHBIC C HAXOXKJICHUEM reOMETPUIECKUX BEINYNH;

UMETh TPEJCTaBICHUs] 00 OCHOBHBIX JTamax pa3BUTUS T€OMETPHH KaK COCTaBHOU
yacTu QyHAAMEHTa Pa3BUTHS TEXHOJIOTHIA.

K konmy 11 ki1acca o0yyaromuiicss HAy4YUuTCS:

CBO6OI[HO OIICPHUPOBATH IMMOHATHAMHU, CBA3AHHBIMHA C HHHHHHquGCKOﬁ, KOHUYECKON M
ceprueckoil MOBEPXHOCTAMH, OOBSICHITH CIIOCOOBI OJTyUEHUS;

OIEpUPOBATh MOHATHUSAMM, CBA3aHHBIMU C TEJaMHU BPALIEHUS: LWIMHIAPOM, KOHYCOM,
cdepoii u mapowm;

pacrno3HaBaTh Teja BpalleHus (LWIMHIpP, KOHYC, cdepa U map) U 0OBACHATH CIIOCOOBI
MIOJIyYEHUS TEJl BpalllEHUs;

KJIaccu(pUIUPOBATh B3aUMHOE PACIOI0KEHHUE CPEPBI U MIIOCKOCTH;

BBIYUCIIATE BCJIIMYUHBI JJIEMCHTOB MHOI'OIPAHHUKOB M TCJI BpPAlICHHA, 00BEMBI U
Iomaiun HOBerHOCTCﬁ MHOT'OI'PaHHUKOB W TCJI BpalllCHUA, TCOMECTPUUCCKHUX TCII C
npUMeHeHHeM (opMyII;

CBO6OI[HO ONCprupoOBaTh MOHATUAMU, CBA3AHHBIMU C KOM6I/IHaHI/I5[MI/I TCJI BpallICHUA U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B chepy M ONMMCAHHBIN OKOJIO chepsl,
cdepa, BMcaHHass B MHOTOI'PAaHHUK UJIH TEJIO BPAILEHUS;

BBIYUCIIATE COOTHOMICHUA MCXKAY IIOIIaIsIMU HOBerHOCTefI 1 00BéMaMu HO)IO6HI>IX
TeJI;

u300pakaTh HU3y4daemble (UTYphl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH U3
PHCYHKOB HPOCTBIX OOBEMHBIX (DUTYp: BUJA CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUs
TeJ BpalleHHUS;



U3BJIEKATD, UHTEPIPETUPOBATH U npeoOpa3oBHIBATH nH(pOpMAIIHIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, IMPEICTABICHHYI0 Ha 4YepTexax Hu
pPHUCYHKax;

CcBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONEPALMH HaJl BEKTOPaMU;

3a[1aBaTh INIOCKOCTh YPAaBHEHHEM B JICKapTOBOM CHCTEME KOOPAMHAT;

pelmarts TIeOMETPUYECKHE 3aJauyd Ha BBIUMCICHHE YIVIOB MEXIY MPSMBIMH U
IUIOCKOCTSIMHM, BBIYHCICHUE DPACCTOSSHUM OT TOYKM [JO IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METO/A [P PELICHUH;

CcBOOOJTHO OIEpUPOBaTH IOHATUSAMH, CBS3aHHBIMH C JIBUKEHHEM B IIPOCTPAHCTBE,
3HaTh CBOMCTBA ABUKECHUM;

BBINOJIHATh HM300pa)XCHUsT MHOTOTPAaHHMKOB M TE€J BpAIEHUS MPH MapajuieIbHOM
IIEPEHOCE, LIEHTPAJIBHON CUMMETPUH, 3€PKaIbHON CUMMETPHH, IIPH IIOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MOA00HS;

CTPOUTb CEYECHHs MHOTOIDAaHHUKOB U Te€Jl BpPAIIEHUSA: CEYCHHs LWINHIPA
(mapasuienbHO U NEPIEHIUKYIAPHO OCH), CEYeHUs KOHYyca (apajljiesibHble OCHOBaHHIO
U IIPOXOJSIIKE Yepe3 BEPIINHY), CEUCHHUS LI1apa;

MCIIOJIb30BaTh METOABI IIOCTPOEHUS CEUEHUMH: METOJ CJEN0B, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYLIEH MJIOCKOCTH;

JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKICHHUS;

IPUMEHSATh TeoOMeTpUuyYecKue (akThl Uil pPEIIEHUs CTEPEeOMETPUYECKHX 3ajad,
[IPEIIoJIaratoIiuX HECKOJbKO LIaroB PELeHUs], €ClIU yCJIOBUS NPUMEHEHHUS 3a/laHbl B
SIBHOW M HESIBHOU (hopMme;

pemarth 3aJayd Ha JI0Ka3aTeJbCTBO MATEMAaTHYECKMX OTHOLICHUM M HaxOKICHHE
F€OMETPUUECKUX BEJIINYUH;

IIPUMEHATH IPOTPAMMHBIE CPEICTBA U MIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU
PELICHUH CTEPEOMETPUUECKHX 33/1aY;

IPUMEHATH IIOJIyYEHHBIE 3HAHUS Ha IIPAKTHKE: CPaBHMBAaTh, AaHAJIM3UPOBATh U
OLICHMBATh peajbHbIE CUTYallUH, IPUMEHATh U3yYCHHBIE ITOHATHUS, TEOPEMBI, CBOMCTBA
B IIpollecce IIOMCKA pELIEHUs MaTeMaTHYecKu CQOpPMYIUPOBAHHOM MPOOIEMBI,
MOJIEJIMPOBAaTh PEAIbHbIE CUTYallMH HA S3BIKE TEOMETPHUH, UCCIIEN0BATh TIOCTPOCHHbIE
MOJIEJM C UCHOJB30BAaHUEM I'€OMETPUUYECKUX MOHATUM U TEOpEeM, ammapara anreopsl,
pelaTh NPaKTUYECKHUE 3aJa4H, CBA3AHHBIE C HAXOKICHUEM M€OMETPUUECKHUX BEIIUYNH;
UMETh MpPEJCTaBICHUs] 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUU KaK COCTaBHOM
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
KonuyectBo DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB M TeM yacos (undposbie)
n/n NnporpaMmmbIl Beero KOHTpOJ’IbHLIe 06pa30BaTeJILHbIe
padoThI pecypcbl
1 BBeneHue B cTepeoMeTpuio 23 1
5 B3anMHOe pacnionoxeHue npsmbIx B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN B 5
IIPOCTPAHCTBE
4 HepHeH,Z[I/IInyI}IpHOCTB MPSIMBIX U o5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIBI U pacCTOSHUS 16 1
6 MHororpaHHuKu 7 1
7 BekTopsl B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 2
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KJIACC

KouunyecTBo JIeKTPOHHBbIE
No ni/nt HanMeHoBaHMe pa3jeioB U TeM JacoB (uudpossbie)
NnporpaMmmbl Beero KO]—[TpOJ]])H[,Ie oﬁpasoBaTeanme
padoTbI pecypchl
1 AHaMTHYECKast TEOMETPHS 15 1
9 [ToBTOpEHME, 06061HCHIiIe u 15 1
CHUCTEMaTHU3aI1s 3HAHUM
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Tena BpamieHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJl
6 JIBrkeHus 5 1
7 [ToBTOpeHue, 0606HI€HI:I€ " 17 5
CUCTEMaTHU3alus 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8




10 KJIACC

IHOYPOYHOE IINTAHUPOBAHMUE

Ne i/

Tema ypoka

KoanuyecTBo 4acosB

KonTposbHbie

Bcero
padoThI

OcHOBHBIE TIpaBWIIa U300PKECHHS HA PUCYHKE TUTOCKOCTH, TAPAJICIIbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHsTHS CTEepeOMeTpHH: TOYKA, IIPsiMasi, INIOCKOCTh, TPOCTPaHCTBO. OCHOBHBIC TIPaBHIIA
M300pakeHMs Ha PUCYHKE TUIOCKOCTH, MapaJlIeIbHBIX MPSMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

IlonsTus: MEPCCCKAOIMECH IINIOCKOCTH, IMMEPCCCKAOIINECA IIpAMas U IMJI0CKOCTb,
TMOJIYIIPOCTPAHCTBO

IlonsTus: MEPCCCKAOIMECH IINIOCKOCTH, IMMEPCCCKAOIINECA IpAMas U IMJI0CKOCTb,
TMOJIYIIPOCTPAHCTBO

MHororpaHHHKH, U300paKeHUE MPOCTEUIITUX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OHEKTOB
MHororpaHHuKH, U300pa’keHUE MPOCTEUIINX TPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIINUX 00HEKTOB

AXCHOMEI CTCPCOMCTPHHU U IICPBBIC CICACTBHUA U3 HUX

AXCHOMEI CTCPCOMCTPHHU U IICPBBIC CICACTBHUA U3 HUX

© 00 N o

AXCHOMEI CTCPCOMETPHHU U IICPBEIC CIICACTBUA U3 HUX. Cnoco0n1 3aaaHuA MPAMBIX U
IUIOCKOCTEH B IMPOCTPAHCTBC. O0o3HayeHUs MMPAMBIX U ILIOCKOCTEH

R Rk e

10

N300parkeHne ceueHuil mupaMubl, Kyoa U MpU3Mbl, KOTOpbIE IPOXOAST yepe3 Ux peodpa.
N300paxeHne nepeceueHuns MOJy4eHHBIX IUIOCKOCTeH. PackpaniBanye mocTpOEHHbBIX
CEUEHUN Pa3HbIMHU IIBETAMU

11

N300parkeHne ceueHuil mupaMubl, Kyoa U MpU3Mbl, KOTOpbIE IPOXOAST yepe3 Ux peodpa.
N300paxeHnue nepeceueHns MOJyuYeHHBIX TUIOCKOCTEeN. PackpalinBanyue mocTpOEHHbIX
CEUEHUN Pa3HbIMHU IIBETAMU

12

N300pakeHne ceueHuil mupaMupl, Kyoa U pU3MBbl, KOTOpPbIE IPOXOAST yepe3 ux peodpa.
N3o0pakeHune nepecedeHust MoayuyeHHbIX INIOCKOCTEN. PackparmmBanue mocTpOeHHBIX
CEUEHUN pa3HbIMHU IIBETAMU




N3o006paxenune cedyeHuit nmupamMuabl, Kyda v Mpu3Mbl, KOTOpPbIE IPOXOJAT Yepe3 ux peopa.

13 N300paxkeHmne nmepeceueHus MoydeHHBIX TUIOCKOCTEH. PackpanmBanue mocTpOSHHBIX 1
CEYECHMI pa3HbIMM L[BETaMU

14 Mertoa cnesoB i TOCTPOSHUS CeUSCHUI 1

15 Merton cnenoB uisi TOCTpOeHUs ceueHuil. CBOMCTBA MEpeceUeHUH MPSAMbBIX U IIIOCKOCTEH 1

16 Merton cnenoB uisi HOCTpoeHus ceueHuil. CBOMCTBA MEpeceUeHU M MPAMBIX U INTIOCKOCTEH 1

17 HOCTpOGVHI/Ie CEUeHHUl B muUpaMuie, Kyoe mo TpéM Toukam Ha péopax. Co3aaHne BEHIHOCHBIX 1
YepTEXKEeH U 3aMKCh IIaroB MOCTPOCHUS

18 HOCTpOGVHI/Ie CEUeHUI B mUpaMuie, Kyoe mo TpéM Toukam Ha péopax. Co3aaHne BEHIHOCHBIX 1
YepTeXKEeH 1 3aMKCh IaroB MOCTPOCHUS

19 HOCTpOCuHI/Ie CCYCHUI B TUpAMHU/IE, KyOe 1mo TpéM ToukaM Ha péopax. Co3aaHne BEIHOCHBIX 1
YepTeKel U 3alKCh IIaroB MOCTPOEHUS

20 HOCTpOGVHI/Ie CEUeHHUI B mupamuie, Kyoe mo TpéM Toukam Ha péopax. Co3aaHne BEHIHOCHBIX 1
YepTeXKeH 1 3aMKCh IaroB MOCTPOCHUS

21 [ToBTOpenue mianumerpuun: Teopema 0 IPOMOPIMOHANIBHBIX oTpe3kax. [logooue 1
TPEYTrOJIbHUKOB

29 [ToBropenue mianumerpuu: Teopema Menenas. Pacuersl B ce4eHUSIX Ha BBIHOCHBIX 1
yeprexax. Mictopus pa3BUTHS TUTAHUMETPUH U CTEPEOMETPUN

23 KonrtpomnbHas padora "Akcnomsl crepeomerpun. CeueHus" 1

24 B3anMHoe pacnionoxkenue npsaMbIx B IpocTpaHcTBe. CKpenBaromuecs mpsmeble. 1
[Tpusnaku ckpenuBarommxcs npsMeix. [lapamienbHpie TpsiMbIE B IPOCTPAHCTBE
Teopema 0 CyImecTBOBaHMM M €IMHCTBEHHOCTH MPSIMOM NapaJIIeIbHON TaHHON IIPSIMO,

25 IIPOXOAALIECH Yepe3 TOUKY IIPOCTPAHCTBA U HE JIeXkKALICH Ha TaHHOU IIpsAMoil. JIleMma o 1
MepECEUCHNH MapAJIICIBHBIX MPSIMBIX TIOCKOCTHIO

26 [TapamrensHOCTB Tpex MpsAMBIX. TeopeMa 0 TPEX napayIeNbHbIX IPsMBIX. Teopema o 1
CKPEUIMBAIOIINUXCS MPSMBIX

7 [TapannensHoe npoekTrpoBanre. OCHOBHBIE CBOMCTBA MapaJIEILHOTO IPOESKTUPOBAHMSL. 1
N3obpaxkenue pa3HbiX GUryp B MapauieTbHON MTPOSKITUN

28 [{eHTpanbpHas NpOEKLUs. YTOJI C COHAIIPABIECHHBIMU CTOPOHAMH. YTOJI MEXY NPSIMBbIMU 1

29 3ajaun Ha JOKA3aTeNlbCTBO U UCCIEAOBAHKE, CBI3aHHBIE C PACIIOIOKEHUEM MPSIMbBIX B 1

MIPOCTPAHCTBE




IlousTus: napaaji€JIbHOCTb HpﬂMOfI H IIJIOCKOCTH B IIPOCTPAHCTBE. HpI/ISHaK

30 [apaJuIeIbHOCTH NIPSIMON U TIOCKOCTH. CBOMCTBA NapajuieIbHOCTU IPSIMOM U IJIOCKOCTU .

31 I'eomeTpuueckue 3a1aun Ha BBIMHCIICHHE 1 JIOKA3ATENLCTBO, CBA3AHHDIE C 1
MapajuIeIbHOCTHIO MPSMBIX U MJIOCKOCTEN B IPOCTPAHCTBE

30 [Toctpoenue ceueHus, MPOXOIAIIETO Yepe3 TaHHYIO MPSAMYIO Ha YEPTEeKe U MapaljieIbHOTO 1
apyrou npssmon. Pacuér otHomenui

33 [MapannenbHas MpoeKLXs, MIPUMEHEHHUE [T TOCTPOCHUS CEUCHUH KyOa 1 1
napajuienenunena. CBoHCTBa Mapajuieienunea U mpu3Mbl

34 [TapannensHbie maockocTu. [Ipu3Haky mapanaenbHOCTH JIBYX MJIOCKOCTEH 1

35 Teopema o MapajiebHOCTH 1 eAUHCTBEHHOCTH IUIOCKOCTH, MIPOXOAIIEH Yyepe3 TOUKy, He 1
MIPUHAIJICKAITYIO0 TAHHOW MJIOCKOCTH U CJIE/ICTBUS U3 Heé

36 CaoiicTBa napamienbHbIX MIOCKOCTEH: 0 NapaJLIe/IbHOCTH MPAMBIX IIEPECEHEHHS U 1
IIepECEYCHHUH JIBYX MapalIeNIbHbIX IUIOCKOCTEHN TpeThei
CaolicTBa napamienabHbIX IIIOCKOCTEN: 00 OTpe3Kax NapajuleIbHbIX IPSIMBbIX,

37 3aKJIFOUYEHHBIX MEX]y NTapaJlJIENbHBIMU TUNIOCKOCTSAMM; O TIEPECEUEHNHN NIPSIMOM C IBYMS 1
NapajuieabHBIMU MIJIOCKOCTSIMU

38 [ToBTOpenue: Teopema [Tudaropa Ha mIockoCcTH 1

39 [ToBTOpEHUE: TPUTOHOMETPHSI TPSIMOYTOIBHOTO TPEYTOJIbHUKA 1

40 CgoiicTBa Ky0a U MPSIMOYTOJIBHOTO MapasuIeeuIe /1a 1

41 Beruuciienue JUIMH OTpe3KOB B KyOe M MPsIMOYTOJIbHOM HapaljieNenuIese 1

42 [lepnieHIUKYIAPHOCTD NPSAMON U IIIOCKOCTH. [IpH3HaK NepneHIMKyIIpHOCTH IPSIMOU U 1
IJI0CKOCTH

43 [lepneHuKyIApHOCTD NPSMOM U IIIOCKOCTH. [Ipru3HaK NepneHANKYIIPHOCTH IPSIMOU U 1
IIJI0OCKOCTH

44 Teopema o cyliecTBOBaHUU U €/MHCTBEHHOCTH IPSIMOM, IPOXOASILEN YepPE3 TOUKY 1
MIPOCTPAHCTBA U NEPIIEHINKYISIPHON K MIIOCKOCTH

45 [110cKOCTH ¥ IEpIEHANKYIISIPHBIE UM MIPsIMble B MHOTOTpaHHUKAX 1

46 [110CcKOCTH ¥ IePIEHANUKYIISIPHBIE UM MIPSIMbIe B MHOTOTPaHHUKAX 1

47 [Tepnienaukynsp u HakinoHHas1. [locTpoeHne nepneHANKysApa U3 TOUKU Ha MPAMYIO 1

48 Ilepnenaukynsp u HaknoHHas. [locTpoeHue nepneHAuKyIspa u3 TOUKH Ha IPSIMYIO 1

49 Teopema o Tpéx nepneHaAUKysipax (mpsmast 1 oOpaTHas) 1




50 TeopeMa o Tpéx nepneHANKYIIApax (mpsmasi 1 oOpaTHas) 1

51 YToa MeXay CKpeUMBarOIIMMUCS TTPSIMBIMHU 1

52 [Touck neprneHauKyISIPHBIX MPSMBIX C IIOMOILBIO MEPHEHAUKYISIPHBIX IIIOCKOCTEH 1

53 OpTOroHaJIbHOE MMPOCKTUPOBAHKE 1

54 [Toctpoenue ceuenunii kyoa, MPU3MbIL, IPABUIIbHOM MUPAMUIbI C TOMOILBIO OPTOTOHAIBHOMN 1
MIPOCKINH

55 [Toctpoenue ceuenunii Kyoa, MPU3MBbI, IPABUIILHON MHUPAMUIBI C TOMOIIBIO OPTOTOHAIBHOMN 1
MIPOCKINH

56 CummeTpusi B IPOCTPAHCTBE OTHOCHTENBHO MJIOCKOCTH. [1ITOCKOCTH cCHMMETpHiA B 1
MHOTOTpaHHUKAX

57 [Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON U TNIOCKOCTH KaK CIEACTBHE CUMMETPUH 1

58 [IpaBuiibHBIE MHOTOTpaHHUKH. Pacdyér paccTosiHUIT OT TOYKHU A0 TUIOCKOCTH 1

59 [IpaBuibHBIE MHOTOTpaHHUKH. Pacdyér paccTosHUI OT TOYKHU A0 MIIOCKOCTH 1

60 Cnoco?m OIYCTUTh NMEPHEHIUKYIISPBl: CHMMETPHSI, CABUT TOUKH 110 MapasieIbHOM 1
PSIMOA

61 Casur no HenapauieabHOH NPsIMON, U3MEHEHHE PACCTOSHUIM 1

62 KontponbHas padota "B3anMHoe pacioyioskeHHe NPsIMbIX U MJIOCKOCTEN B MpOCTpaHCTBe" 1

63 [ToBTOpEHUE: yroyn MeXay NpsSMBbIMU Ha MJIOCKOCTH, TPUTOHOMETPHSI B TPOU3BOJIEHOM 1
TPEYTOJIbHUKE, TeOpeMa KOCHHYCOB

64 [ToBTOpEHUE: YToJl MEKIAY CKPEIIMBAIOIINMHUCS MPSIMBIMHA B TPOCTPAHCTBE 1

65 ['eomeTpruecKre METOIbI BEIYUCIICHHSI YTIIa MEXK Ty TPSIMBIMA B MHOTOTPaHHUKAX 1

66 JIByrpanHbIil yrosa. CBOMCTBO JIMHEWHBIX YIVIOB ABYTPAHHOIO yIJia 1

67 [lepnienaukynspHble miaockocTd. CBOMCTBAa B3aMMHO NEPIEHIMKYIISPHBIX TIOCKOCTEH 1

68 ITpuznax NEpIEHMKYIAPHOCTH nnocxocuTeﬁ; TeopeMa o MpsSMOii IepecedeHus AByX 1
TUTOCKOCTEH MEePIeHINKYISPHBIX TPEThe! TNIOCKOCTH

69 [IpsimoyronbHBIN Napasuienenunes; Kyo; nu3MepeHus, CBOMCTBA MPSIMOYTOJIBHOTO 1
napaiesenumnea

70 Teopema o 1uaroHasu NpsIMOYToJbHOTO NapayljiesienuIea U CIeACTBUE U3 Heé 1

71 CrepeoMeTpuyecKre U MPUKIIaIHbIE 3a7a4H, CBA3aHHBIE CO B3aUMHBIM PACIOI0KECHUEM 1

IMPsAMBIX W IIJIIOCKOCTH




HOBTOpeHI/ICZ CKpCHIUMBAKOIIHUECA IIPAMBIC, MapalJICIIbHBIC IINIOCKOCTU B CTAHAAPTHBIX

72 1
MHOTOTpaHHHKaX
73 [Tapa mapanienpHbIX MIIOCKOCTEH Ha CKPELIUBAOIINXCS IPSIMBIX, PACCTOSIHHE MEXKIY 1
CKPELIMBAIOIMMHUCS MIPSIMBIMU B IPOCTBIX CUTYALUAX
74 PaccrosiHue OT TOYKHU 10 MIIOCKOCTH, PACCTOSTHUE OT MPSIMOI 10 IJIIOCKOCTH 1
75 Beruucnenue paCCl:'OﬂHI/Iﬁ MEXY CKPELIBAOIUMHUCS MPSIMBIMU C TIOMOILIBIO 1
NEPIECHAUKYIISIPHOHN TIIOCKOCTH
76 Tpéxrpannsiii yrou, HEPaBEHCTBA JUIsl TPEXTPAHHBIX YIIIOB. Teopema ITudaropa, Teopemsr 1
KOCHHYCOB U CHUHYCOB JUIsl TPEXTPAHHOI'O YIiia
77 DNeMEeHTHI CPEPUIECKON TeOMETPHH: T€0IC3MUCCKHUEC JTMHUH Ha 3eMIIe 1
78 KonTtponsHast padora "Yrisl u pacctostHus" 1
79 CucremaTtu3zanus 3HaHui "MHOrorpaHHHUK U €ro 3JeMEHTH!" 1
80 [Mupamuna. Buasl nupamun. [lpaBuibHas nupamuia 1
81 [Ipusma. [Ipsamas u HaknoHHas npusmel. [IpaBuiibHas npusma 1
82 [Ipsimoii napayienenunesa, NpsIMOYTOJIbHBIN Mapajuienenunes, Kyo 1
83 Beinyxiible MHOrorpanHuky. Teopema Oitsiepa 1
84 Beimykisie MHororpannuku. Teopema Diinepa. [IpaBuiibHbIE U TOTYIIPABUIbHBIE 1
MHOTOTPaHHUKHU
85 KonTtponsHast pabora "MHOrorpaHHUKH" 1
86 [ToHATHE BEKTOPA HA IJIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMa BEKTOpPOB 1
88 Pa3HocTh BEekTOpOB 1
89 [IpaBmiio napamienenunena 1
90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
91 PaznoxeHnue BekTopa 1o 6a3zucy TpéX BEKTOPOB, HE JISKAIIUX B OAHOH MIOCKOCTH 1
92 CkansipHO€ MpOU3BEJICHUE 1
93 Beruuciienue yria MexJ1y BEKTOpaMH B IPOCTPAHCTBE 1
94 [Ipocreiimme 3aga4u ¢ BEKTOpAMH 1
95 [Ipocreiimme 3aga4u ¢ BEKTOpaMu 1
96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1




97 [Ipocreiimme 3aga4u ¢ BEKTOpaMHU 1
98 O06001IeHrEe ¥ cucTeMaTh3alus 3HaHui 1
99 O0001IeHre ¥ cucTeMaTh3alus 3HaHUI 1
100 Hrorosast koHTposIbHAs paboTa 1
101 Hrorosas koHTposbHas paboTa 1
102 O06001IeHre U CHCTeMaTU3alus 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoauuecTBO 4acoB

Ne ni/m Tema ypoka KoHTpoJbHbIe
Bcero
padoThI
1 [ToBTOpenue tems! "KoopauHaTsl BEKTOpa Ha IVIOCKOCTH U B IPOCTpaHCTBE" 1
2 [ToBTOpenue tems! "CkansipHoe Ipou3BeACHUE BEKTOPOB" 1
3 [ToBTOpenue Tems! "Borunciienue yriia Mex1y BEKTOpaMu B IpOCTpaHcTBe" 1
4 [ToBTOpeHue Temsl "YpaBHEHUE IPSIMOM, TPOXOASIIECH Yepe3 ABE TOUKH" 1
5 YpaBHeHUE MJI0CKOCTH, HOPMaJlb, YPABHEHUE IJIOCKOCTH B OTPE3Kax 1
6 YpaBHeHUE MJI0CKOCTH, HOPMaJlb, YPaBHEHHUE IJIOCKOCTH B OTPE3Kax 1
7 BekropHoe npou3BeieHne 1
8 JluHeliHble HEpaBEHCTBA, JIMHEHHOE TPOrpaMMHUPOBAHUE 1
9 JIunHeiiHbIe HEPABEHCTBA, JINHEHHOE IPOrPAMMHUPOBAHHE 1
10 AHaIuTHYECKHE METO/Ibl pacuéTa yriia MeX/1y NpsSIMbIMH B MHOTOI'PaHHUKAX 1
11 AHaJIUTHYECKHE METO/IbI pacuéTa yriia MeX/]1y INIOCKOCTSMU B MHOTOTpaHHUKaX 1
12 ®opmysa pacCTOSIHUSI OT TOUKH JI0 TNIOCKOCTH B KOOPAMHATAX 1
13 HaxoxaeHue paccTosiHuI OT TOYKHU A0 IUIOCKOCTH B KyOe 1
14 Haxoxnenne pacCTOsTHUM OT TOYKH J0 INIOCKOCTH B IPABUIIBHOM IMUPAMHUJIE 1
15 KonTposabHas pabora "AHanutuueckas reometpus” 1 1
16 CeueHnst MHOTOTPaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKH 1
17 CeueHust MHOTOTPAaHHUKOB: METO/I CJIEJIOB 1
18 Ceuenus MHOrOTpaHHUKOB: CTAaHAAPTHBIE IUIOCKOCTH, EPECEUEHHS IPAMBIX 1 1
IJIOCKOCTEM
19 [TapaenpHble NpsMBbIE U IIJIOCKOCTH: MapaJIeNIbHbIE CEYEHUS 1
20 [TapannensHbIe PSIMBIC U TUIOCKOCTH: PACYET OTHOIICHHHA 1
21 [TapanenbHble NpsIMBIE U IUIOCKOCTH: YIJIbI MEXKAY CKPEIMBAIOIUMUCS TPSIMBIMU 1
29 HepneHz[mEynﬁpHHe HPsIMBIE U TUIOCKOCTH: CTaHIAPTHBIE Napbl NEPIEHINKYIIPHBIX 1
IUIOCKOCTEH U NPAMBIX, CHMMETPUH MHOTOTPAHHUKOB
23 [TepnenuKyIsipHBIC TPSIMBIE M TUNIOCKOCTH: TEOPEMa O TPEX MepHeHIUKYIsIpax 1




24 [lepnieHquKyNIApHBIE MPSIMbIE U MJIOCKOCTU: BHIYMCIICHUS IJIMH B MHOTOIPaHHUKAX 1

o5 [ToBTOpEHMeE: MIOMAAN MHOTOYTOJILHUKOB, (DOPMYJIBI IS IIOIIAACH, COOOpaKeHHs 1
noa00us

26 [ToBTOpEHUE: IO MHOTOYTOJIBHUKOB, (DOPMYIIBI IJIs TUTOIIAIeH, COOOpakeHUS 1
monoous

97 [ToBTOpEHMeE: MIOMAAN MHOTOYTOJILHUKOB, (DOPMYJIBI ISl IIOIIAACH, COOOpaKeHHs 1
no00us

o8 [lnomaay ceyeHnii MHOrOTPaHHUKOB: IUIOIIAM TOBEPXHOCTEN, pa3pe3aHus Ha 4YacTH, 1
COOOpaKeHHS TI0100US

29 [lnomaay ceyeHnii MHOrOTPaHHHUKOB: TUIOILAIA IOBEPXHOCTEM, pa3pe3aHus Ha YacTH, 1
COOOpaKeHHS TI0100US

30 KoHnTtposbHas padora "IloBTOpeHHE: MHOTOTPaHHUKH, CEUCHUSI MHOTOTPAaHHUKOB" 1

31 O6béM Tena. O6beM MPSIMOYTOJIBHOTO TapaJuIeTenune1a 1

32 3agauu 00 yBOeHMHM Ky0a, 0 KBaapaType Ky0a; 0 TPMCEKLIUH yIia 1

33 CrepeoMeTpHuuecKre 3aJa4u, CBI3aHHbIE ¢ 00bEMOM MPSMOYTOIBHOTO MapaljieNenuneaa 1

34 [Tpuxnanubie 3a1a4u, CBI3aHHBIE C BBIYUCIEHHEM 00BEMA MPSIMOYTOJIBLHOTO 1
napasuiesenumnea

35 O06BEM npsMOi IPU3MBI 1

36 CrepeoMeTpHuuecKre 3aJja4i, CBSI3aHHbBIE C BHIYUCIEHUEM 00bEMOB IPSIMON TTPU3MBI 1

37 [TpuknaaHble 3a7a4u, CBA3aHHbIE C 00BEMOM IPSIMON MPU3MBI 1

38 Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO ONpeieIEHHOro nHTerpana. O0bEM HaKJIOHHOM 1
TIPU3MBI

39 Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO ONpeAeaEéHHOro nuTerpana. O0bEM nmupamuIbl 1

40 ®opmyna 06bpéMa nupamuibl. OTHOIIEHHE 00BEMOB TUPAMUJL C OOIIUM YTIIOM 1

41 ®opmyna 06bpéMa nupamuibl. OTHOIIEHHE 00BEMOB MTUPAMUJL C OOIIUM YTIIOM 1

42 CrepeoMeTpuuecKre 3aa4u, CBI3aHHbIE C 00bEMaMU HAKJIOHHOM MPU3MBI 1

43 CrepeoMeTpHuecKue 3aJjauu, CBSI3aHHbIE C 00bEMaMU TUPAMHU/TBI 1

44 [Ipuknanueie 3aaaun o Teme "OO0BEMBI TeN", CBA3aHHBIE C 00bEMOM HAKIIOHHOW MPU3MBI 1

45 [Mpuknanseie 3aaaun mo Teme "OO0BEMBI TeN", CBA3aHHBIE C 00BEMOM MHPAMUIBI 1

46 [Ipumenenue 06bEMOB. Brruncienune paccTosHUS 10 TUIOCKOCTH 1




47 Kontposnbnas pabora "O06bEM MHOTOTpaHHUKA" 1

48 [{wmHAprYecKas MOBEPXHOCTh, 00pa3yoLIie HWINHAPUIECKON TOBEPXHOCTU 1

49 Humuaap. [psamoit kpyrosoit muuHAp. [noimans moBepXHOCTH HWIMHAPA 1

50 KoHnueckas moBepXHOCTh, 00pa3yrolme KOHHYECKor moBepxHocTH. KoHyc 1

51 CedeHue KOHyca IUNIOCKOCTBIO, MapajlIeIbHON MJIOCKOCTH OCHOBAHHUS 1

52 Yceuénnslii konyc. M300paxenne KOHYCOB U YCEUEHHBIX KOHYCOB 1

53 [Tnomans OOKOBOI MOBEPXHOCTH U IOJHOW MOBEPXHOCTH KOHYCA 1

94 [Tnomans 60KOBO MOBEPXHOCTH U MOJHOW MOBEPXHOCTH KOHYCA 1

55 CrepeomeTpHyecKHe 3a]a4d Ha JJOKA3aTeIbCTBO U BEIYUCIICHHE, TIOCTPOCHUEM CEYCHHUN 1
LIWIMH/Ipa, KOHyca

56 CrepeomeTpHuuecKHe 3a/1a4ul Ha JOKa3aTeIbCTBO U BBIUMCIIEHUE, IOCTPOCHUEM CeUEHHH 1
IMH/Ipa, KOHYCa

o7 [Ipuknansble 3a1a4u, CBSI3aHHBIE C LMJIMHAPOM 1

58 [TpuknanHble 3a1a4M, CBSI3aHHBIE C IWJIMHAPOM 1

59 Cdepa u map 1

60 [Tepeceuenue cdepsl U mapa ¢ miockocTbio. Kacanue mapa 1 chepsl miaockocTsio. Bug u 1
n300paxkeHue mapa

61 [epeceuenue chepsl u mapa ¢ iockocTeio. Kacanue mapa u cepsl miockocTsio. Bun u 1
n300pakeHue mapa

62 VYpasuenue coepsl. [Tnomans chepsl u e€ uactei 1

63 Cummerpus chepsl 1 mapa 1

64 CrepeoMeTpHUECKHUE 3a/1a41 Ha ZI0KA3aTENLCTBO 1 BBITHCICHNE, CBA3AHHEIC CO cdepoii n 1
I1apOM, MIOCTPOECHUEM UX CEUEHUH IIIOCKOCThIO

65 CrepeomeTpHuecKHe 3a/1aui Ha ZI0Ka3aTeNLCTBO H BBIMHCICHUE, CBA3AHHBIE CO cdepoii u 1
IapOM, IIOCTPOCHUEM X CEYCHUH IIIOCKOCTHIO

66 [TpuknagHbIe 3a7a49u, CBSI3aHHBIE CO CHEPO U IapoM 1

67 [ToBTOpEHME: OKPYKHOCTD Ha MJIOCKOCTH, BRIYUCIICHUS B OKPYKHOCTH, CTAHIApPTHBIC 1
noo0us

68 Paznuunbie KOMOWHAIMK TEJ BPAIIeHUs] © MHOTOTPaHHUKOB 1

69 3amaun o Teme "Tena ¥ MOBEpPXHOCTH BpaIieHus " 1




70 3amaun o Teme "Terna ¥ MOBEpXHOCTH BpamieHus " 1

71 KonTtposbhas padota "Tena v mOBEepXHOCTH BpamieHus" 1

72 O0BeM muuHApa. Teopema 06 00bEME MPSIMOTO MIIHHIPA 1

73 Brruncienre 00bEMOB TeJI ¢ TOMOIIBIO onpenenéHHoro uaterpaia. O0bEM KoHyca 1

74 [Tnomaau GOKOBOW M MOTHOM IMOBEPXHOCTH KOHYCA 1

75 CrepeomeTpHyecKHe 3a/1a4H, CBSI3aHHbIE C BBIYMCICHHEM 00bEMOB IIMIIMH/PA, KOHYCA 1

76 [Ipuknanubie 3anaun no Teme "OOBEMBI U MIIOLIAAN [TOBEPXHOCTEN Te" 1
O0BéM mapa u mapoBoro cexropa. Teopema 06 06wEMe mapa. [Tnomane chepsr.

77 CrepeoMeTpHuuecKre 3aa4u, CBSI3aHHbBIE C BBIYUCIEHUEM 00bEMOB I1apa, apOBOTO 1
CerMEHTa U IMApOBOr0 CEKTOpa

78 [puxnagneie 3amaun o Teme "O0bEMBI Ten", CBA3aHHBIE C 00BEMOM IIapa U TUIOMIAIBIO 1
ctepsl. COOTHOILIEHUS MEXKTY TIIOMIAISIMU TOBEPXHOCTEH U 00BEMaMH MOJTOOHBIX TEJ

79 [Tono6urie Tena B mpoctpaHcTBe. M3menenne o0béma npu nonodbuu. CtepeomMeTpudeckue 1
3aJ1a4u, CBSI3aHHbIE C BBIYUCICHHEM 00BEMOB TEJ M TUIOIIAJICH TOBEPXHOCTEH

80 KonTponpHast padota "[10111a111 MOBEpXHOCTH U 0O0BEMBI KPYTIIBIX TE" 1

81 ]_—[BI/IU)KCHI/ISI NPOCTPAHCTBA. Otobpaxenus. [IBwxenus u paBeHcTBO puryp. O6mue 1
CBOWCTBA IBHKCHHUI

82 Buae! nBukeHMil: napaiebHbIN HG?GHOC, LEHTPaJIbHAs CHMMETPHS, 3€PKaIbHAs 1
CUMMETpHS, IOBOPOT BOKPYT IPSIMO

83 [TpeoOpa3zoBanus nogobus. Ipsmas u chepa Ditnepa 1

84 ['eomeTpuueckue 3a1aun Ha MPUMEHEHUE JBU)KEHUS 1

85 KonTtponbHas pabota "Bekropsl B mpocTpaHcTse" 1

86 O6o6maromiee nosropenue 11 nonstuii u MmetonoB Kypca reomerpuu 10—11 kiaccos, 1
cucreMaTu3anus 3HaHuil: "[lapanienbHOCTh NPSMBIX U TUNIOCKOCTEH B pocTpaHcTBe"

87 Ob6o6maromee nosropenue 11 nousTuit 1 MeTo0B Kypca reomerpun 10-11 kmaccos, 1
crucTemMaTu3anus 3HaHuil: "BekTopsl B IpocTpaHcTBe"

88 O6o6maromiee nosropenue 11 nonstuii u MmetogoB kKypca reomerpuu 10—11 kiaccos, 1
cucreMarusanus 3HaHuil: "Bektopsl B mpocTpancTBe"

89 Ob6o6maromee nosropenue 11 nmonstuit 1 MeTo0B Kypca reomerpun 10—-11 kmaccos, 1
cucreMaruzanus 3Hanui: "O0beM MHOTOrpaHHUKA"

90 O6o6matomee moropenue 11 mousTHil 1 MeTO10B Kypca reometpuu 10—11 kmaccos, 1




cucreMaruzarus 3Hanui: "O0beM MHOTOrpaHHUKA"

O6o6matomee moropenue 11 moHsTHI 1 MeTO10B Kypca reometpun 10—11 kaccos,

9l cucreMarusanus 3Hanuil: "[1nomanu mnoBepXxHoCcTU U 00bEMBI KPYTIIbIX TEN" 1

92 Ob6o6maromee noropenue 11 nmonstuit 1 MeTo0B Kypca reomerpun 10—11 knaccos, 1
cucreMaruzanus 3Hanui: "[1nomanym moBepXHOCTH U 00BbEMBI KPYTIIbIX TEn"

93 Hrorosast koHTpoIbHAs paboTa 1

94 Hrorosast kKoHTpoIbHAs paboTa 1

95 [ToBTOpEeHUE, 0600IICHNE ¥ CHCTEMATH3aIUsl 3HAHUI 1

96 HcTopust pa3BUTHs CTEPEOMETPUHN KaK HayK e€ poJib B Pa3BUTUU COBPEMECHHBIX 1
WHXCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUN

97 HcTopus pa3BUTHS CTEPEOMETPHUH KaK HayKi e€ poJib B Pa3BUTUU COBPEMEHHBIX 1
WHXCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUH

98 HcTopust pa3BUTHS CTEpPEOMETPUHN KaK HayK e€ poJib B Pa3BUTUU COBPEMECHHBIX 1
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

99 HcTopus pa3BUTHS CTEPEOMETPHUH KaK HayKi e€ poJib B pa3BUTHUU COBPEMEHHBIX 1
WHXCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUN

100 HcTopust pa3BuTHS CTEpEOMETPUHN KaK HayKH 1 e€ poJIb B Pa3BUTHUU COBPEMEHHBIX 1
WHKCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUN

101 HcTopust pa3BuTHS CTEpEOMETPUHN KaK HayKH 1 e€ poJIb B Pa3BUTHUHU COBPEMEHHBIX 1
WHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

102 HcTopus pa3BUTHS CTEPEOMETPHUH KaK HayKi e€ poJib B Pa3BUTUU COBPEMEHHBIX 1
WHXCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

Matemaruka: anreOpa ¥ Hayajla MaTEMaTUYECKOT 0 aHalu3a, reomerpus. ['eomerpus, 10-11
kiaccel/ Atanacsa JI.C., byty3os B.®., Kagomnies C.b. u npyrue, AkiimonepHoe oOIIecTBO
«M3narenscTBO «lIpocBemenune»

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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