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INOACHUTEJIBHASA 3AIINCKA

['eomerpust sBiIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecrieuuBaeT BO3MOKHOCTh U3Y4EHUs AUCHUILUINH €CTECTBEHHO-HAayYHOU
HAIPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOIo LuKiIa. II0CKONBbKY JIOTMYECKOE MBIIUIEHUE,
dopmupyeMoe IpH M3Y4EHUU OOYyYarOIMMUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTebCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KICHUH IpU pelIeHUun
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]lad €CTECTBEHHO-HAYYHOTO LHUKJIA, B YaCTHOCTH (PU3MUECKUX
3ajay.

Llens ocBoeHHUs1 mporpaMmsel yuyeOHoro kypca «l'eomerpus» Ha yriiyOJEHHOM YpOBHE —
pasBUTHE MHIUBHyalbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NPU H3YYEHUM TIEeOMETpUH, Kak
COCTABIISIIONICH MpeaMeTHON obnactu «MaremaTnka W MHQOpPMATHKa» dYepe3 obecreueHne
BO3MOXKHOCTH NPUOOpETEHHs] M HCIOJIb30BaHUS Oosiee IIyOOKHMX TI€OMETPHUUYECKUX 3HaHUH U
NeHCTBUH, CHeNU(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

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

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 MOJESIX, TO3BOJIIONIMX ONMCHIBATh W U3y4yaTb pa3Hble SBJICHUSA
OKpY’KaloIllero MUpa, 3HaHUE MOHATHIHOrO amnmapata o pasaeny «CrepeomeTpus» yueOHOTo
Kypca r€OMEeTpHH;

(dbopMUpOBaHNE YMEHHUS BIIAJETh OCHOBHBIMU MOHSTHUSMH O MPOCTPAHCTBEHHBIX (PUTYypax
U HUX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GopMyl M yMEHHE UX NPUMEHSTb, YMEHHUs
JIOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENAX U B pPEaTbHOM MHpE
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOEIN;

¢opMHpoBaHHE  TOHMUMAHUS  BO3MOXXHOCTHU aKCHOMAaTHYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU TIPU IMPOBEIECHUU
pacCyKIeHUN;

dbopMupOBaHHE YMEHHMs BIIAJIETh METOJAMM [0KA3aTelIbCTB M aJTOPUTMOB pEILIEHUS,
YMEHMSI HX TPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCY)KIEHUS B XOAE pEIICHUs
CTEpEOMETPUYECKUX 337ady U 3aJad C [PaKTHUYECKUM cojepkaHueM, (popMupoBaHUE
OpeJCTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMAaTUKU B MTPOBEIECHUH JIEAYKTUBHBIX PACCYXIACHHUIA;

pa3sBUTHE M COBEPIIEHCTBOBAHUE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyJaromuxcsi, IMO3HaBaTeIbHOW aKTUBHOCTH, HCCJIEI0BATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIILUIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM 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
HOCTPOEHHBIX MOJIeNell, HHTepIpeTaluy NOJYyYEHHBIX Pe3yJbTaToB.

OCHOBHBIMHU ~ COJIEpXKATEIbHBIMU JIMHUAMH ydeOHoro kypca «['eomerpusi» B 10-11
kiaccax sBistorcs: «[IpsiMble M IIIOCKOCTH B IpocTpaHCcTBe», «MHororpanauku», «Tena
BpallleHus», «BEKTOpbI 1 KOOPANHATHI B IPOCTPAHCTBEY, «J|BUIKEHNUS 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 COJIEpXKATENbHBIM JIMHUAM Yy4eOHOro Kypca, a (OpPMHpPOBAaHUE JIOIMYECKMX YMEHUH



pacripefiesiieTcsi He TOJBKO IO COJEpXKAaTeIbHBIM JIMHUSAM, HO W IO ToAaM OOydeHHs.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3yilbTaTaM  OCBOCHHS
@DenepanbHOil pabodel MporpamMMbl, pactpeAeIEHHBIM 10 ToAaM 00ydeHUs, CTPYKTYpUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPUHIHUIHUAIBHBIM BOIpocaM oOydaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATEIbHO M IOCTYIATENIbHO, C COOJIIOJICHUEM MpPUHIUIA
IPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHUX
IpeJICTaBICHU O0yJarouxcs, 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 HporpammM, oOecrneduTh yriayOia€HHOE H3yYyeHUE TEOMETPHUH  Kak
cocTapJsitolleil yueOHoro npeamera «MaremaTukay;

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYeHHUs MaTeMaTHUKU C Y4ETOM BBIOOpa
Oynymieit npodeccuu, obecriednBas MPEEMCTBEHHOCTh MEXKIY OOmMUM U MPodecCHOHATBHBIM
o0pazoBaHHEM.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHE oTBoautcs 204
yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B HeeImo).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHCcTBO. IloHATHE
00 aKCHOMaTHUYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
cKkpemuBaromuecs npsamele. [IpuzHaku ckpemuBaromumxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApaUIEIbHOCTh TPEX
OPSAMBIX, ApPAUICIBHOCTh NPAMOM M IIOCKOCTH. [lapamiensHOe MW LEHTpaJIBHOE
IPOEKTHpOBaHue, n3oopaxkenue ¢puryp. OCHOBHBIE CBOMCTBA MapajICIbHOTO MIPOEKTUPOBAHMUSL.
N300paxkenue ¢puryp B mapawieIbHOW MPOESKIMU. YTIIbI C COHANPABICHHBIMA CTOPOHAMH, YTOJI
MEXAYy NpsAMBIMH B IIPOCTpaHCTBE. llapaienbHOCTh IIIOCKOCTEN: NapallleibHbIE IUIOCKOCTH,
CBOICTBa NapaienbHbIX IUI0cKOCTeH. [IpocTeline npocTpaHCTBEHHbIE PUIYphl Ha TJIOCKOCTH:
TETpadp, NapajuleIeIuIe], IOCTPOSHUE CEUEHUI.

IlepneHUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPHEHIUKYJSPHBIE IHpsIMBIE B
IPOCTPAHCTBE, IIPSAMBIC IapajUICIbHBIC M IEPHEHIUKYIAPHBIE K IIJIOCKOCTH, IPU3HAK
NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O IMpsIMOM NEPIEHAMKYIISPHON
IUIOCKOCTH. OpTOroHalnbHOE NMPOEKTUpOBaHUE. [lepneHauKynsp U HaKIOHHBIE: PACCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHAE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIMS (PUTYPHI HA TIOCKOCTD.
IlepneH AUKYIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIIAPHOCTU ABYX ILUIOCKocTed. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBINA YIOJ1, IUHEWHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOWHCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M JIBYTPaHHBIX YIJIOB TPEXTPAHHOrO yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipm3sma: n-yroiapHas npusMma,
npsMasi U HakJIOHHas NMpHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSIMOYTOJIBHBIM MapaJulesIeNIiNel W ero cpoWcrBa. Kpardailume Nyt Ha IOBEPXHOCTH
MHororpaHHuka. Teopema DOiinepa. IIpoctpanctBenHas Teopema Iludaropa. ITupamupma: n-
yrosibHas MUpaMuja, IpaBuibHas U yced€HHast nupaMuipl. CBoiicTBa péOep u OOKOBBIX I'paHel
MIpaBUIBHOM NUpamubl. [IpaBuiIbHBIE MHOTOTPAaHHUKM: IPaBUJIbHAs IPU3Ma M IIpaBUJIbHAsS
UpaMuJia, MpaBUiIbHAS TPEYToJIbHAS MUpaMUJia U MPaBUIbHBIN TeTpasap, kyO. [Ipeacrapnenue
0 MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa’p, NOAEKAdAP U UKOCAIP.

Bbruncnenue 31€MeHTOB MHOTOIpaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 6okoBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSMOM IPU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHOU TUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. ODJIEMEHTHl CUMMETPUH IPABWIBHBIX MHOIOTPaHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS MapajulesIeNuIena, CHUMMETPHS
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUJIBHON TUPAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[TonsiTHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIECHHBIC BEKTOpbL. PaBeHCTBO
BEKTOPOB. JICHCTBHUS C BEKTOpPAMHU: CIOKEHHWE W BBIYATAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XCHHME BeKTOopa Ha uwucio. CBoiicTBa cloxkeHHs BeKTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha 4yucio. [loHATHe KoMmIutaHapHble BEKTOpPBI. IIpH3Hak KoMIIaHapHOCTH
TpéXx BekTopoB. [IpaBwiio napamnenenunena. Teopema O pa3iloKEHUM BEKTOpa IO TpPEM
HEKOMIUIAaHApHBIM  BekTopaMm. [IpsMoyronmpHas cucremMa KOOpAMHAT B  IIPOCTPAHCTBE.



Koopaunarsl BekTopa. CBsA3b MeXAy KOOpAMHATAMHM BEKTOpAa U KOOpAMHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CkasipHOE MPOU3BECHIE BEKTOPOB.
11 KUIIACC

Tesa BpaleHus

[ToHATHSA: LWIMHApPUYECKAs IOBEPXHOCTb, KOHHYECKAs IOBEPXHOCTb, chepuyecKas
MOBEPXHOCTh, OOpasyomme MnoBepxHocTed. Tema BpamleHHMs: LWIMHAP, KOHYC, YCCUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K
cdepe. M300paxkenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka munmuHapa u konyca. CummeTpust
chepsl 1 mapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, WIUHIPA,
nupaMuibl 1 KoHyca. OObEM 11apa U apoBOro CETMEHTA.

KomOunanmu Tten BpamieHuss U MHororpaHHukoB. Ilpu3ma, BmnucaHHas B LMIMHID,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl I10cKOCThI0. [IoHATHE MHOTOrpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYca, Iiomans cdepsl U e€ vacteil. [lonoOue B
npoctpancTtBe. OTHomeHue O0OBEMOB, IUIOIIAJEH MOBEpXHOCTEH MOMOOHBIX  uryp.
[TpeoOpa3oBanue nonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHue cedyeHMH MHOTOIPDAaHHMKOB M T€Jd BpALICHUSA: CEYEHUSA LMJIMHApA
(mapamienbHO M TMEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (mapajijiesibHble OCHOBAaHHUIO M
POXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHMH: METOJ] CIIEJOB,
METO]l BHYTPEHHETO MPOEKTUPOBAHUS, METO/] IEPEHOCA CEKYILEH TIIOCKOCTH.

BekTopbl M KOOPpANHATHI B IPOCTPAHCTBE

BexTops! B npocTtpancTBe. Onepanuu HajJ BEKTOpaMu. BeKTopHOE yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOXXeHHd. IIpsmoyronpHas cucremMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpU
pELIEHNN TEOMETPUYECKUX 3a/1ay.

JIBUKeHHS B IPOCTPAHCTBE

JBmwxkenuss npoctpaHcTBa. OrtoOpakeHus. JIBwkeHus u paseHCTBO ¢uryp. OOmme
CBOMCTBA JBW)XCHUH. Buabl IBW)KEHMI: NapajuIeIbHBIA IEPEHOC, LEHTPAIbHASI CUMMETpHS,
3epKajibHas CHMMETpPHs, TOBOPOT BOKPYT mpsiMoii. IIpeoGpa3oBanus nogobus. Ipsmas u chepa
Ditnepa.



ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMsA YYEBHOI'O KYPCA «I'EOMETPHSI»
(YI'VIYBJIEHHBIN YPOBEHDb) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knanckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIUH OOYUYAIOMIEToCs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCHUUCKOro OO0IlecTBa, MpPEACTaBICHHE O MaTeMAaTUYECKUX OCHOBaxX (YHKIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SIBICHHUH, MpPOLELYp Tpa)kIaHCKOro oO0IIecTBa (BBIOOPHI, OMPOCHI U JPYroe),
YMEHHE B3aHUMOJICHCTBOBATh C COLMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (PYHKUHUAMU U
Ha3HA4YCHHEM;

2) naTpUOTHYECKOE BOCTIUTAHME:

C(OPMHPOBAHHOCTh POCCHIMCKON TPaKIAHCKOH MIEHTHYHOCTH, YBOKEHHUS K MPOIUIOMY H
HaCTOSIIIEMY POCCUMCKOM MaTeMaTWKH, LEHHOCTHOE OTHOIIEHHE K JIOCTUKEHUSM POCCHUMCKUX
MAaTEMaTUKOB M POCCUHCKOM MAaTeMaTUYECKOM IIKOJIbI, MCIIOJb30BAHUE ITUX JOCTUKEHHUU B JAPYIHX
HayKaX, TEXHOJIOTUSIX, cpepax SKOHOMHKHY;

3) AyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HaHHE JYXOBHBIX LIEHHOCTEH POCCHUHCKOro Hapojaa, cHOPMHUPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHUS, 3TUYECKOTO TOBEJACHHS, CBA3AHHOTO C MPAKTUYECKUM NMPUMEHEHHEM JOCTHXKEHUNW HAYKH U
JEeSITeNIbHOCThIO YIYEHOT0, 0OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyIyIIEro;

4) 3cTeTHYeCKOe BOCIUTAHME:

3CTETUYECKOE OTHOILLIEHHWE K MHpPY, BKIIOYAs 3CTETUKY MAaT€MAaTHUYECKUX 3aKOHOMEPHOCTEM,
OOBEKTOB, 3aJad4, pEHICHHUHA, PACCYXICHHA, BOCIPHHUMYMBOCTh K MATEMATHYECKUM AaCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHUE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMAaTUYECKHWE 3HAHHUA B HMHTEpPEcax 3J0pPOBOTO U
Oe3omacHoro obpas3a >KHW3HHM, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pPOBBIO (3I0pOBOE IMHUTAHUE,
cOamaHCHUpPOBAHHBIA PEKUM 3aHATHH W OTABIXA, peryispHas (u3nueckas aKTUBHOCTH), (U3NYECKOE
COBEPIIIEHCTBOBAHUE MPU 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIHLHOM JIESITEIILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYIy, OCO3HAHHE IIEHHOCTH TPYHOJItOOUs, MHTEpEC K pa3Iu4HbIM chepam
npodeccCHOHANBHON JEesTeNbHOCTH, CBS3aHHBIM C MaTeMaTUKOW U €€ TPUIIOKEHUSMHU, YMEHHE
COBEpIIATh OCO3HAHHBIA BBHIOOp Oyaymielt MpoeccCuu W peaTn30BbIBATH COOCTBEHHBIE KU3HEHHBIC
IUIaHBI, TOTOBHOCTh W CIOCOOHOCTh K MaTeMaThdeckoMy oOpa3oBaHUI0O U CaMOOOpPa30BaHMIO Ha
MPOTSDKCHUM BCEH JKWU3HHM, TOTOBHOCTh K AKTHBHOMY YYAacCTHIO B PEIICHWHM TMPAKTHYECKUX 3aad
MaTeMaTU4eCKOW HalpaBIE€HHOCTH;

7) 3K0JI0ruYecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTH IKOJOTHIYECKON KYJIbTYpPbI, TOHUMAHUE BIUSHUS COITMATEHO-9KOHOMHYECKHIX
MIPOLIECCOB HAa COCTOSTHUE NPUPOJHOW W COLMAIbHOW Cpelbl, OCO3HAHHE TII00aIbHOTO XapakTepa
AKOJIOTHYECKUX MPOOJIeM, OpUEHTAIUS Ha MPUMEHEHHE MaTeMaTUIeCKIX 3HAHUH JJIsl pElIeHUs 3a7a4 B
00J1aCTH OKpYIKaIoIIel Cpepl, TUIAHUPOBAHUE TIOCTYNKOB U OIEHKH MX BO3MOYKHBIX MOCIEICTBHUI st
OKpY>Kalolllel cpesl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKM U OOLIECTBEHHOW NPAKTUKH, MOHMMAaHHWE MaTeMaTU4YeCKOM HayKH Kak cgepbl 4eI0oBeuecKOin
NEeSTEIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTU JUJISl PA3BUTHUS ITUBUIIM3ALIUU, OBJAJCHUE SI3BIKOM
MaTE€MaTUKU U MaTEMaTUYECKON KyJIbTYpOH KaK CPEACTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYILECTBIIATH
MIPOEKTHYIO U UCCIIEI0BATENBCKYIO JIEATEIbHOCTh HHAMBUYAJILHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI



Ilo3naBaTenbHBIE YHHBePCcAIbHbIE YUeOHbIe JeiCTBUS

Ba3oBble Jjornueckue aeicTBHA:

BBISIBJISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPHU3HAKA MATEMATHUYECKUX OOBEKTOB, MOHITHIA,
OTHOIICHUH MeXAy TMOHATUAMHU, (HOPMYIHUPOBATH  OMpeNeieHHs] TOHATUN, YCTaHABIUBATh
CYIIECCTBCHHBIH TPHU3HAK KIACCH(PUKAIMU, OCHOBAHHS IJIsi OOOOIICHHWS W CpPaBHEHHS, KPUTEPHH
MIPOBOJIMMOIO AHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBAaTH U NPeoOpa3oBBIBATH  CYKICHUS: YTBEPAUTEIbHBIC U
OTpHULaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MIPOTUBOPEUUS B (paKTax, JAHHBIX,
HAONIOJIEHUSAX W YTBEPXKIEHUSX, NpeiaraTh KPUTEPUM [UIS BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYU;

JienaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIOUCHUH 110 aHAJIOTUH;

MIPOBOAUTh CaMOCTOSITEIBHO JO0Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEPXKICHHH (MpsiMble U OT
MIPOTUBHOTO), BBICTPAMBATh APTYMEHTALUIO, TPUBOIUTH NMPHUMEPHI M KOHTPIPUMEPHI, 00OCHOBHIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BEIOMpATh CIOCOO perieHHus y4eOHOW 3ajadd (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOSAIINN ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciegoBare/ibCKue AeiCTBUSA:

WCIIONIb30BaTh BOMNPOCHI KaK HCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHUS, (POpMYIHpOBAThH
BOIPOCHI, (PUKCUPYIOIIHE TPOTUBOPEUHE, MPOOIEMY, YCTAaHABINBATh HCKOMOE U JaHHOE, (POpMHpPOBATH
TUIIOTE3Y, apI'YMEHTUPOBATh CBOIO MMO3UIUI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA HKCIIEPUMEHT, MCCIICIOBAHUE MO YCTAaHOBJICHHUIO
OCOOCHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBJICHHS, MPOIECcCa, BBISBICHUIO 3aBUCHMOCTEH MEXIY
00BbeKTaMu, SIBJICHUSIMU, TTPOIIECCAMH;

CaMoCTOSITeNNLHO (hopMynHupoBaTh O0O0OOIIEHHS ¥ BBIBOJABI IO pe3ylbTaTaM MPOBEAEHHOTO
HaOIIOJICHUsI, WCCIEOBaHUs, OIEHMBATh JOCTOBEPHOCTH IMOJTYYEHHBIX pE3yJbTAaTOB, BBIBOJOB H
0000I1IeHHI];

MPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATh IPEANOJIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undopmanmueii:

BBIBJIATH JeUIUTH HH(OpPMAlMM, AAHHBIX, HEOOXOIMMBIX JJIs OTBETAa Ha BOMPOC M IS
perieHus 3a1a4u;

BBIOMpATh MH(OPMAIIHIO U3 UCTOUHUKOB PA3TUYHBIX THIIOB, aHAJTM3UPOBATh, CUCTEMATH3NPOBAThH
Y UHTEPIPETHPOBATh MH(POPMAITHIO PA3IMUHBIX BUJIOB U (DOPM MPEICTABIICHNUS,

CTPYKTYypUpPOBaTh HH(OPMAIINIO, TPEACTaBIATh €€ B PasNUYHBIX (PopMax, HILTIOCTPHUPOBATH
rpaduyecku;

OILICHUBATh HAAEKHOCTh HH(DOPMAIIMH IO CAMOCTOSATENHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YHHBeEPcAIbHbIE YUeOHbIE eliCTBUS

Oo01menue:

BOCIIPUHUMATH U (OPMYTUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSMHU U LIETSAMU OOIICHUS,
SICHO, TOYHO, I'PaMOTHO BBIPpAXAaTb CBOIO TOYKY 3pCHHUA B YCTHBIX W IMHCbMCHHBIX TCKCTAaX, AaBAaTbhb
MOSICHEHHUSI 110 XO/1y PEIIeHHs 3a/1a4i, KOMMEHTHPOBATh MOyUYEHHBIH Pe3yabTaT;

B X07I¢ OOCYXKJIEHHUS 3a7]aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaeMOM TEMBbI, MPOOJIEMBI, PeIIaeMoin
3aa4yu, BBICKAa3bIBaTb HJCH, HALCICHHBIC HA IIOUCK PCHICHUA, COIIOCTABJIATH CBOU CYXIACHHUA C
CYXKJCHUSIMH JApPYTUX YYaCTHUKOB JHUanora, OOHApyKHMBaTh pa3M4yhe M CXOJCTBO IO3MULIUH, B
KOPPEKTHOH opMme GopMyTupOoBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEICTaBIATh pPEe3ylbTaThl pEUIeHHs 3a7aud, OJKCIEPUMEHTa, MCCIEA0BaHUsA, MPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (popMaT BBICTYIUICHHS € YY€TOM 3ajad IMpe3eHTAUud M OCOOEHHOCTEH
ayTUTOPHUH.



PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIe 1eCTBUS

Camoopranu3anmus:

COCTaBJIATH IUIaH, AJITOPUTM PEILLIEHUS 3a]jaud, BEIOUpATh CIOCO0 PEelIeHus ¢ yUETOM UMEIOIIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C
y4€TOM HOBOI HHPOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:

BJIa/IETh HaBBIKAMH IO3HABATEJIbHON peduieKCMH KaK OCO3HAHMS COBEpIIAEMBbIX ACUCTBUNA U
MBICJIUTEIIHBIX TPOIIECCOB, UX PE3YJIbTaTOB, BIAJETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
Ipolecca 1 pe3ysibTaTa pelieHusl MaTeMaTHYeCKON 3a/1auH;

MpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh NP PEIICHUH 33Jladyd, BHOCHUTH
KOPPEKTUBBl B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSATEIbCTB, NAHHBIX, HAWICHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYTHOCTCH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LENHU U YCIOBUAM, OOBSICHATH NMPUUYUHBI JOCTHXKCHUS WU
HEJOCTHIKCHHS PE3YJIbTaTOB JCSATCILHOCTH, HAXOIUTh OINMOKY, aBaTh OICHKY NPUOOPETEHHOMY
OTIBITY.

CoBMecTHas1 1eSITeJILHOCTD:

MMOHUMATh U UCHIOJIB30BaTh MPEUMYILECTBA KOMaHHON ¥ MHIUBUyaIbHOU PaOOTHI PU PEIICHUU
Y4eOHBIX 3a/1a4, IPUHUMATH [Ie7Thb COBMECTHOM JIEATEIHPHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThl, pacmpenensTh BHABI pabOT, OTOBapHUBATHCs, OOCYXKIaTh MPOIECC U pPe3yabTaT paboThl,
0000111aTh MHEHHUS HECKOJIBKHUX JIIONIEM;

y4acTBOBaTh B IPYMNIOBBIX (hopmax paboTsl (00cykaeHusi, 0OMEH MHEHUN, «MO3TOBBIE IITYPMBI»
W WHBIC), BBINOJIHATH CBOIO YacTh PabOTHl M KOOPIWHUPOBATH CBOW JEHCTBHUS C IPYTHMMH YICHAMH
KOMaH/Ibl, OIICHHBATh KAYECTBO CBOETO BKJIaJa B OOIIUN MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
YYaCTHUKAMH B3aUMOJICHCTBUA.

IHNPEAMETHBIE PE3YJBbTATHBI

K xoniry 10 kiaacca o0ydaromuiicss HAyYUTCS:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMHM TOHSATHSIMU CTEPEOMETPUM MpPH PELIeHWH 3aJad U
MIPOBEIEHUU MaTEMaTUYECKUX PacCyXKJICHHIH;

® TPUMEHSTh AKCHOMBI CTEPEOMETPUH W CIEICTBUS W3 HUX TPU PEIICHHH T€OMETPHYECKHX
3ajau;

e KjaccH(UIIUPOBATh B3aMMHOE pACIIONIOKEHUE TIPSMBIX B TPOCTPAHCTBE, IIOCKOCTEH B
MPOCTPAHCTBE, MPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH NOHATHSAMM, CBS3aHHBIMH C YIJAMH B IPOCTPAHCTBE: MEXKAY
IPSIMBIMH B IPOCTPAHCTBE, MEX1Y NMPSIMON U MIIOCKOCTHIO;

e CBOOOJIHO OTIEPHPOBATH MOHATHIMH, CBI3aHHBIMH C MHOTOTDaHHUKAMU;

e CcBOOOTHO pacrmo3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (IIpW3Ma, MHUPaMUAA,
MPSIMOYTOJIBHBIN TTapajieNIenuIe, Ky0);

e KJaccu(UIUPOBaTh MHOTOIPAaHHHUKH, BEIOUpPAsi OCHOBAHUS IS KIIACCH(PHUKAIIUU;

e CcBOOOJIHO ONEPHPOBATH MOHATHIMM, CBI3aHHBIMHU C CEUEHHEM MHOT'OI'PAaHHUKOB IIOCKOCTHIO;

® BHINOJHATH MapajulelbHOE, IEHTPAIFHOEC M OPTOTOHAIBHOE NPOCKTHpOBaHWE (uryp Ha
TUTOCKOCTD, BBITIOJHSTH N300pakeHusI (pUTYp Ha TTOCKOCTH;

® CTPOUTH CEUEHHS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIaMH, BBIOIHATE (BHIHOCHBIC) TNIOCKHE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHHU3Y;

® BBHIYUCIIATH IUIOMIAN TTOBEPXHOCTEH MHOTOIPAaHHHUKOB (IIPHU3Ma, MUPaMHUa), TEOMETPHUECKUX
TeJ C IpUMeHeHueM Hopmyi;

e CcBOOOJHO ONEPHPOBATH MOHATHAMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh M IIOCKOCThH
CUMMETPUH, LIEHTP, OCh H MJIOCKOCTh CUMMETPUHU (UTYPBI;



CBOOOJHO OINEpPHPOBATH MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpJMHATAM B
MIPOCTPAHCTBE;

BBIIIOJIHATH AEUCTBUS HaJl BEKTOPaMU;

pemare 3aJaud  Ha JI0KA3aTeIbCTBO MATEMAaTHMUECKUX OTHOLIEHUH U  HaxOXKICHHE
IrE€OMETPUUYECKUX BEJIIMYMH, IPUMEHSISI W3BECTHBIE METO/Bl IPU PEUICHUMM MaTeMaTH4YEeCKHX
3a/1a4 NOBBILIEHHOT'O U BBICOKOTI'O YPOBHSI CII0)KHOCTH;

IPUMEHTh NPOCTEMIINE MPOrPaMMHBIE CpPEICTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3aau;

U3BJIEKaTh, MPeoOpa3oOBbIBATh W HHTEPIPETUPOBATH HHGOPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUrypax, NpeACcTaBICHHYIO Ha YePTEKaxX U PUCYHKAX;

IIPUMEHSTh IIOJIyY€HHbIE 3HaHMS Ha IIPAKTHKE: CPaBHHUBATh U AHAJINW3UPOBATh pEAJIbHbBIE
CUTYyalluu, NMPUMEHITh MU3YYEHHbIE HOHSTHUS B IMPOILIECCE NMOMCKA PEIIEHUs MaTeMaTU4YeCKU
chOopMyIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pealbHbIE CUTYyalldd Ha SI3bIKE T'€OMETPHH,
HCCIIEI0BAaTh IMOCTPOCHHBIE MOJIENH C UCIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATHI U TEOpeEM,
anmapara anreOpbl, pemiaTb MPAKTUYECKUE 3a/Jayd, CBsI3aHHBIE C HAXOXJCHUEM
re€OMETPUUYECKUX BEJIUYUH;

UMETh MpeICTaBiICHUs] 00 OCHOBHBIX JTalax pPa3BUTHS T€OMETPUM KaK COCTaBHOW YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xonny 11 kiacca o0yyaroniuiicss Hay4uTcs:

CBOOOJIHO OIEpPUPOBaTh IOHATUSMH, CBSI3aHHBIMU C LMJIUMHAPUYECKOW, KOHMYECKOH W
cepruvecKoil MOBEPXHOCTAMHU, OOBIACHATH CIIOCOOBI ITOTYUSHHS,

OIIEpPUPOBATH MOHATHAMM, CBI3aHHBIMU C TEJIaMHU BPALIECHUS: WINHAPOM, KOHYCOM, cepoit u
1apom;

pacrno3HaBaTh Tela BpalleHus (LWIMHApP, KOHYC, cepa M map) U OOBACHATH CHOCOOBI
MIOJIyYEHUS TeJl BpallleHuUs;

KJ1accu(UIMPOBATh B3aUMHOE PACIIONOKEHHE CHEPBI U TUNIOCKOCTH;

BBIUUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TN BpallleHUs, 00bEMBI U IUIOMIAAN
MIOBEPXHOCTE MHOTOIDAaHHUKOB W TE€J BpalllEHUs, T€OMETPUUYECKHUX TEJI C NPUMEHEHUEM
(opmyu;

CBOOOJHO ONEpUpPOBaTh MOHATUSMH, CBSI3aHHBIMM C KOMOMHALMSAMHU TeJ BpalleHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B cepy U OMHCAHHBIN OKOJIO cdepsl, chepa,
BIIMCAaHHAsl B MHOTOTPAaHHUK WJIU TEJIO BPAILCHHUS,

BBIUUCIIATH COOTHOLICHHS MEXY TUIOIIAAsIMU OBEPXHOCTEN 1 00bEMaMU OJOOHBIX TeElT;
n300paxaTh M3ydaeMble (UTYpbl, BBIMOIHITH (BBIHOCHBIE) IUIOCKUE YEPTEKU M3 PUCYHKOB
MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHHUsI TEJ BPALCHHUS;
U3BJIEKaTh, HHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh WH(GOPMAIHMIO O TNPOCTPAHCTBEHHBIX
reoMeTpPHUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTexkaxX U pUCYHKaX;

cBOOO/IHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATH OIEpalK HaJl BEKTOPaMU;

3a/1aBaTh IVIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT;

pelars reoMeTpUUYecKre 3aJaud Ha BBIYHMCICHHE YIJIOB MEXIY MPSMBIMH U IUIOCKOCTSAMH,
BBIYHCIIEHUE PACCTOSIHMM OT TOYKHM JI0 IUIOCKOCTH, B II€JIOM, Ha NPUMEHEHHE BEKTOPHO-
KOOPJIUHATHOT'O METO/Ia IIPU PELLIEHUH;

CBOOOJHO OIEPUPOBATH TMOHATHUSMH, CBA3aHHBIMU C JBI)KEHHEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JBUXCHUH;

BBINOJIHATh M300paK€HUS] MHOTOIPAaHHUKOB U TEJl BpAIllEHUs MPH Mapajljie]bHOM IEpeHoce,
LEHTPAIBHON CHMMETPHUH, 3€PKAJbHOM CUMMETPHH, IPU TOBOPOTE BOKPYT MPSMOMH,
npeoOpa3oBaHus MOI00HS;



CTPOUTH CEUYEHUS MHOTOI'PAaHHUKOB M TeNl BpAICHHs: CEYCHMsS LMIMHIApA (MapayiebHO U
MEPIICHIUKYIIIPHO OCH), CEUEHUsS KOHYca (IapajuiejbHble OCHOBAHHIO M TPOXOJISIINE Yepes3
BEpILMHY), CEYECHHUS 11apa;

UCIOJB30BATh METOABl TOCTPOCHHSI CEYCHHUH: METOJ CIIJ0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMUS, METOJI TIEpEHOCA CEKYIIIEH TIOCKOCTH,

JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS;

OPUMEHSATh  reoMeTpuueckue  (akThl I PEUICHHsS  CTEPEOMETPUYECKHX  3a7ad,
MPEIOIaraloluX HECKOJIBKO Iar0B PEIICHHs, €CIIH YCIIOBHSI IPUMEHEHUS 3aJaHbl B IBHOU U
HESIBHOU (opme;

pemiaTh 3ajadyd  Ha  JIOKA3aTeNbCTBO MAaTEMAaTWYECKHX OTHONIGHWH W  HaxOXJIeHHUE
re€OMETPHUECKUX BEIHYHH;

MPUMEHSTh TPOTPAMMHBIC CPEJICTBA U JJICKTPOHHO-KOMMYHUKAIIMOHHBIC CHCTEMBI IPH
PCILICHUH CTEPEOMETPUICCKUX 3a]1aY;

NPUMEHSTH TOJIyYCHHBIC 3HAHWS Ha IMPAaKTHKe: CPaBHUBATh, aHAIM3HPOBATH M OICHUBATH
peaibHble CHTYyallud, TPUMCHSTh W3YyUCHHBIC TOHSTHS, TEOPEMBI, CBOMCTBa B IMPOIECCEe
MOMCKA PEIIeHHUs] MaTeMaTHYECKH CPOPMYIUPOBAHHOW MPOOIIEMBI, MOJICIUPOBATh PEabHbIC
CUTyallud Ha S3bIKC T'€OMETPHH, HCCJICIOBATh IOCTPOCHHBIC MOJEIH C HCIOJIb30BAaHHEM
TE€OMETPUUECKUX TOHATHA W TEOpeM, ammapara ajureOpbl, peliaTh MPaKTUYECKHe 3a/auH,
CBSI3aHHBIC C HAXOXK/ICHHEM T€OMETPHUCSCKUX BEIINYHH;

UMETh TIPEJICTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHA T€OMETPUU KaK COCTAaBHOW YacTH
¢byHIaMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHwUE, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpEHME, O606III€HI§C " 17 9
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHOBHEBIE MpaBUIIa N300pakeHNsT Ha PUCYHKE TUIOCKOCTH,
MapauIeIbHBIX MPSIMBIX (OTPE3KORB), CEPEIMHBI OTPE3Ka

[TonaTHs cCTEpEOMETPUU: TOUKA, TTPSAMAs], INIOCKOCTb,
npoctpancTBO. OCHOBHBIC MpaBHiia M300pasKeHHS Ha
PHCYHKE TUIOCKOCTH, apaJuIeIbHBIX MPSIMBIX (OTPE3KOB),
CepeMHbI OTpe3Ka

[TonsTHs: MepecekaroImuecs MI0CKOCTH, TePECEKAFOIINECS
psiMasi ¥ TUIOCKOCTB; TTOJIYIIPOCTPAHCTBO

[TonsTHs: MepecekaroInecs MIOCKOCTH, TePECEKAFOIINECS
MpsiMasi ¥ TWIOCKOCTB; TTOJIYIIPOCTPAHCTBO

KoanuectBo
4acoB

DJieKTpoHHbIE HU(POBBIE 00pa3oBaTebHbIE pecypchl

MHoTrorpaHHuKH, H300pakeHue MPOCTEHIINX
MIPOCTPAHCTBEHHBIX (DUTYDP, HECYIIECTBYIONINX 00BEKTOB

MHororpaHHUKH, H300paXeHHE MPOCTEHIITNX
NPOCTPAHCTBEHHBIX (PUTYp, HECYLIECTBYIOLINX OOBEKTOB

AXCHOMBI CTCPCOMETPHUHU U IICPBLIC CICACTBUA U3 HUX

AXCHOMBI CTCPCOMETPHUH U IICPBLIC CICACTBUA U3 HUX

10

AKCHOMBI CTEPEOMETPHH U TIEPBbIE CIEICTBUS U3 HUX.

CnocoObl 3alaHus NPAMBIX U IUIOCKOCTEH B MIPpOCTPAHCTBE.

O0o3HaueHUs MpAMBIX U IUIOCKOCTEH

N3o0paxenne ce4eHni MHpaMUIb, Ky0a U IPU3MBI,
KOTOpPBIE IPOXOAT Yepe3 ux péopa. M3o0paxkeHue
NepeceueHus MOJIyYeHHBIX IUIOCKoCcTel. PackpaiiiBanue
MOCTPOEHHBIX CEYEHUH pa3HbIMU I[BETaMU

11

N3o0paxenne ceueHnit MUpaMuIbl, Ky0a U IPU3MBI,
KOTOpbIE IPOXOIAT Yepe3 ux péopa. M3o0paxenue
NepeceueHus MOJIyYeHHBIX IIOCKoCcTel. PackpaiiiBanue
MOCTPOCHHBIX CEYEHUI Pa3HBIMHU IIBETAMU




12

13

14

N3o0pakeHre CEUCHUH MUPAMUIbI, KyOa ¥ MPU3MBI,
KOTOPBIC IPOXOMAT Yepe3 ux péopa. M3o0paxkenue
MEpECEUCHHUS MOTYYEHHBIX TUIOCKOCTEN. PackpamnBanue
MOCTPOCHHBIX CEYCHUI PA3HBIMHU IIBETAMU
N3obpaxenne ceueHni MIpaMUIbl, Ky0a U IPU3MEI,
KOTOPBIC IPOXOMAT Yepe3 ux péopa. M3obpaxkenue
MIEPECCYCHUS TTOJTYUYSHHBIX IIIOCKOCTEH. PackpamuBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMHU IIBETAMH

MeTton cneaoB 1Sl IOCTPOEHUS CEUEHUH

15

16

17

Merona cienoB it mocTpoeHus cedeHuii. CBoiicTBa
MEPECCUECHUN MPSIMBIX U IJIOCKOCTEN

Mertog cnenos st noctpoeHus ceueHuil. CBocTBa
MEPECCUECHNUN MPSIMBIX U IJIOCKOCTEN

ITocTpoenue ceuenuii B nmupamue, Kyoe 1mo TpEM ToUKam
Ha péOpax. Co3naHue BEIHOCHBIX YEPTEKEH U 3aIKCh
I1aroB MOCTPOEHHUS

18

19

[MocTpoenue cevenuii B mupamue, Kyoe mo TpéM Toukam
Ha p&0pax. CozmaHue BEIHOCHBIX YEPTEXKEH 1 3aliCh
I1aroB MOCTPOCHHUS

[locTpoenue ceyennit B mupamuie, Kyoe mo TpéM Toukam
Ha péOpax. Co3nanne BEIHOCHBIX YePTEIKEH U 3aMHCh
I1aroB MOCTPOEHHUS

20

21

22

IToctpoenue ceueHuii B mupamuze, Kyoe mo TpéM Toukam
Ha péOpax. Co3gaHue BEIHOCHBIX YEPTEKEH U 3aIHCh
I1aroB HOCTPOEHUS

[loBTopenue wiannmerpuu: Teopema o
MPOTIOPIMOHAIBHBIX 0Tpe3Kax. [logobue TpeyroisHIKOB
IToBropenue mnanumerpun: Teopema Menenasi. Pacuersl B
CEYEHHMAX Ha BEIHOCHBIX UepTexax. Mcropus pa3BUTHS
TUTAHUMETPHH U CTEPEOMETPUHN

23

KontposbHast pabota "Akcuomsl ctepeomerpun. Ceuenns”

24

25

Bzanmuoe PpacCIiojIOKCHUE MPSAMBIX B IIPOCTPAHCTBE.
CerH.[I/IBaIOH.[I/IeCH npAMBIC. HpI/IBHaKI/I CKpCIIUBAOIIINXCA
MMpAMBIX. HapaJ'IJ'IeJ'IBHBIC MPpAMBIC B IPOCTPAHCTBE

TeopeMa O CyHIeCTBOBAHUUN U CAUMHCTBCHHOCTHU HpﬂMOﬁ




NapajuIeIbHON JaHHOM MPSIMOM, MPOXOIAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U He JIeXkalleil Ha JaHHOH npsMoi. Jlemma o
NEPECeUCHNH MapaUIENIbHBIX MPSIMBIX MJIOCKOCTBIO

26

27

TTapannensHOCTb TpeX NpsAMBIX. Teopema o TpEX
MapaJuIeIbHBIX MPSIMBIX. TeopeMa 0 CKpeInBaroIuXcs
TIPSIMBIX

ITapannensHoe npoexkTupoBanue. OCHOBHBIE CBOWCTBA
NapauIeIbHOTO IPOCKTUpoBanus. M300pakeHre pa3HbIX
(huryp B mapayuienbHOU IPOSKITUI

28

29

30

31

32

LenTpanbHas mpoekuys. YToj ¢ COHapaBiIeHHbIMU
CTOPOHaMHU. YTOJ MEXKIY IPSIMBIMH

3a1aun Ha JOKA3aTeNbCTBO M UCCIIEI0BaHUE, CBI3aHHBIE C
pacmoI0KeHHEeM IPSIMBIX B IPOCTPAHCTBE

IloHsATHA: napanieabHOCTh MPSIMOM U IJIOCKOCTH B
npocTpancTie. [Ipu3Hak napanaenbHOCTH IPSIMOH U
riockocT. CBOMCTBA MapayuIeIbHOCTH IPSMOM 1
IUIOCKOCTH

I'eomeTpruyeckue 3a1a4n HAa BEIYUCICHUE H
JTIOKA3aTeNbCTBO, CBA3aHHBIE C TTAPAILICIIEHOCTRIO MPSIMBIX
Y IJIOCKOCTEW B IPOCTPAHCTBE

ITocTpoeHue cedeHust, MPOXOASILEro YEPE3 TAHHYIO
IIPSIMYIO Ha YEPTEXKE U NMapaJIEbHOTO IPYrou MpsiMoil.
Pacuér otHOMIEHMIT

33

34

[NapannensHas MpoeKLHs, TPUMEHEHHE AJIsl TOCTPOCHUS
cedeHuil Ky0Oa u napayienenunena. CoiicTaa
napajulesenuIeaa U Mpu3Mbl

[TapannensHble iockocTH. [Ipu3Haku napamuieabHOCTH
JIBYX IIJIOCKOCTEH

35

36

Teopema 0 napajieIbHOCTH U €IMHCTBEHHOCTH
IJIOCKOCTH, TIPOXOJIAIIEH Yepe3 TOUKyY, He
MPUHAAIEKAILYIO JAHHOM IJIOCKOCTH U CIEACTBUS U3 HEE
CBoiicTBa nmapauieNbHbIX IUIOCKOCTEN: O MapalIeIbHOCTH

IPSIMBIX NIEPECEUCHUS IIPU IIEPECEYEHUU IBYX
NapaJIeNbHBIX INIOCKOCTEN TpEThel

37

CBoiicTBa mapauIeNbHBIX INIOCKOCTEH: 00 0Tpe3Kax




NnapauiCJIbHbIX NPAMBIX, 3aKII0YEHHBIX MCXKAY

NnapauiCJIbHBIMU IIJIOCKOCTAMU; O MIEPECCUCHUN Hp}IMOf/i C

ABYMS ITapaJuICIbHBIMU INIOCKOCTAMU

38 IToBTOpenue: Teopema [Indaropa Ha IIOCKOCTH 1

39 [ToBTOpEHHE: TPUTOHOMETPHS PSIMOYTOIBLHOTO 1
TPEYroJbHHUKA

40 CaoiicTBa Ky0a ¥ MPSIMOYTOJIGHOTO Tapaiiesienunea 1

a1 Brruncrienne AMUH OTPE3KOB B KyOe U IPSMOYTOJIBHOM 1
napajesenumnene

42 IlepnieH AUKYISIPHOCTH npﬂMofI u wiockoctu. ITpusHak 1
NEePIEHIUKYISIPHOCTH MIPSIMOM U MIIOCKOCTH

43 IlepnieHIUKYISIPHOCTH npﬂMofI u wiockoctu. ITpusnak 1
NEePIEHIUKYIISPHOCTH MPSIMOH U TIIOCKOCTH
TeopeMma 0 cylIeCTBOBaHHU M €IMHCTBEHHOCTH IIPSIMOA,

44 MIPOXOJISIIEH Yepe3 TOUKY IPOCTPaHCTBa U 1
NEePIEHIUKYISIPHON K IIIOCKOCTH

45 [TnocKOCTH U IepIEHANKYIISPHBIE UM MIPSIMBIC B 1
MHOTOI'PaHHUKAX

46 [InockocTy 1 NepHEeHAUKYISIPHbIE UM MPSIMBIE B 1
MHOTOI'PaHHUKAX

47 [epniennukynsp u HakiIoHHAsA. [locTpoeHue 1
NEPICHTUKYJIISIPA U3 TOYKU Ha MPSIMYIO

48 [Mepnienukymnsp u HaKIoHHAs. [locTpoeHme 1
NEPICHUKYJIISIPa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpé€x neprieHANKYIsIpax (psiMast 1 oOpaTHas) 1

50 Teopema o Tpé€x neprieHANKYIsIpax (mpsiMast 1 oOpaTHasi) 1

51 Yroa Mexay CKpeIUBarOIIUMUCS TPIMBIMH 1

52 [lonck nepneHanKyISIPHBIX MPAMBIX € MOMOIIIBIO 1
NEePIEHIUKYISIPHBIX TUIOCKOCTEH

53 OpToroHaJIbHOE MPOEKTUPOBAHUE 1

54 [locTpoenue ceuennit Kyoa, IpU3MBI, nPaBHnLHoﬁ 1
MUPAMHUJIBI C IOMOIIBI0 OPTOTOHATBHOM MPOEKIINU

55 ITocTpoenue ceuenuii Kyba, Mpu3Mbl, TPABUIHHOMN 1

NUpamMubl ¢ TOMOUIBIO OPTOTOHAIBHOW TPOEKLIUU




CI/IMMCTpI/Iﬂ B IPOCTPAHCTBC OTHOCUTEJILHO INIOCKOCTH.

56 .
[InockocTi cuMMeTpUil B MHOTOTpaHHUKAX

57 [Ipu3Hak neprneHANKYIAPHOCTH MIPSIMOM U MIIOCKOCTH KaK
CIIEJICTBHE CHUMMETPUHU

58 [IpaBuiibHBIE MHOTOTpaHHUKU. Pacuér paccTosHuil OT
TOYKH JI0 TIIOCKOCTH

59 TIpaBuiabHbIE MHOTOTpaHHUKHU. Pacuét paccTosHUM OT
TOYKH JI0 TIIOCKOCTH

60 CriocoOBI OTYCTHTD MEPIIEHANKYIISPHI: CHMMETPHS, CABHUT
TOYKH MO MaPaAJUIENbHON NpsIMOit

61 CrBur 1o HenapauieIbHON NPSAMOH, U3MEHEHUE
paccrosiHui

62 KontponbHas pabota "B3anMHoOe pacmonokeHue IpsMbIX
Y TUTOCKOCTEH B MpOCTpaHCTBE"
HOBTOpCHI/Iei yroJa MExay nNpsAMbIMU Ha IMJIIOCKOCTH,

63 TPUTOHOMETPHS B TIPOU3BOIFHOM TPEYTOJNBHUKE, TEOpEeMa
KOCHHYCOB

64 IToBTOpEHME: YOI MEXTy CKPEIIUBAIOITUMHUCS TIPSIMBIMU
B IIPOCTPAHCTBE

65 I'eoMeTpruyeckue MEeTO bl BEIYHUCICHHS yTiia MEXKIY
IMPAMBIMU B MHOTOTpaHHUKAX

66 JByrpannsiii yrosn. CBoiCTBO JINHEHHBIX YTIIOB
JIByTPaHHOI'O yriia

67 IepnenaukynspHble miockocTH. CBONCTBa B3aUMHO
TIEPIICHINKYJISPHBIX TUIOCKOCTEH
[Ipu3Hak nepneHANKYIIPHOCTH TIIOCKOCTEH; TeopeMa o

68 MIPSIMOH TIepeCcedeHus IByX TUIOCKOCTEN
MEPIICHAUKYIIAPHBIX TpeTBeﬁ IINIOCKOCTH

69 [IpsiMoyrobHBIN Napajuienenunesn; Kyo; n3MepeHus,
CBOICTBa MPSIMOYTOJIFHOTO Mapaliesienunea

70 Teopema o muaroHany NpSMOYTOIBHOTO TapaJiesenumnena
U CIE/ICTBHE U3 HEE

71 CrepeomeTprdeckie U NpUKIaAHbIe 3a/1a4H, CBI3aHHBIE CO

B3aWMMHBIM PACIIOJIOKCHUECM NIPSMBIX U INIOCKOCTHU




HOBTOpeHI/Iel CKpCIIMBAIOIIHUECA MPAMBIC, MMApAJJICIIbHBIC

72 TUIOCKOCTH B CTaHAAPTHBIX MHOTOTPaHHHUKAX .
[Tapa mapannenpHBIX MIOCKOCTEN Ha CKPELIUBAIOIINXCS

73 MIPSIMBIX, PACCTOSTHAE MEXKY CKPEIIHBAIOIITUMHCS 1
HPSMBIMU B IIPOCTBIX CUTYaLUSIX

74 PaCCTOf{HI/I6 OT TOYKH 0 IJIOCKOCTH, PACCTOSHUE OT 1
IPSMOM 0 MIIOCKOCTH

75 Brluncienue paccTOsIHUI MEX Y CKPELLMBAOIIUMHCS 1
NPSMBIMHU C TOMOIIBIO MEPIIEHANKYISIPHON TIOCKOCTH
TpéXrpaHHbIN yroJ, HEPABEHCTBA JJI TPEXIPAHHBIX YIJIOB.

76 Teopema [Tudaropa, TeopeMbl KOCHHYCOB U CHHYCOB JIJIsI 1
TPEXTPAHHOIO yIJa

77 DneMeHTHI c(hepruIecKoii reOMeTPHH: Te0Ae3NIEeCKIe 1
JIMHUY Ha 3emMJie

78 KonTponbaas padota "Yribl u paccTostHAS" 1

79 CI/ICTeMaTI’/'ISaI_II/ISI 3HaHU "MHOTOrpaHHUK U €T0 1
3JIEMEHTHI

80 [Tupamuna. Bunel nmupamun. [IpaBunbaas mupamMuga 1

81 IIpusma. [IpsiMas u HakiIoHHAs npu3Mbl. [IpaBusbHas 1
npu3Ma

82 IIpsimMoit mapasienenuies, NpSMOYTOJIbHBINA 1
napajuiesenumnes, Kyo

83 Brimykieie MHOTOrpanHuky. Teopema Oitnepa 1

84 Beinyxiisle MHOTOrpaHHuky. Teopema Diinepa. 1
[TpaBuIIbHBIC U MTOTYIPABUIIbHBIE MHOTOTPaHHUKH

85 KontponbHas pabora "MHororpaHHuKH" 1

86 ITonsiTHE BeKTOpa Ha IMJIOCKOCTH U B IPOCTPAHCTBE 1

87 CyMMa BEKTOpOB 1

88 PasHOCTh BEKTOPOB 1

89 [IpaBwiio mapaenenunena 1

90 YMHOXEHHE BEKTOpa Ha YHCII0 1

91 Pasnoxxenune BekTopa mo 6azucy Tpéx BEKTOPOB, HE 1

JIC)KaluX B O,Z[HOI71 IIJIOCKOCTHU




92 CkaJiipHOE TIPOU3BEACHUC 1
93 BerunciieHue yriia Mex 1y BEKTOpaMH B TIPOCTPAHCTBE 1
94 IIpocTeiimme 3amaqm ¢ BEKTOpAMH 1
95 IIpocTeiimme 3amaqm ¢ BEKTOpAMHU 1
96 IIpocreiimime 3a1aun ¢ BEKTOPaMH 1
97 [Ipocrefimme 3a1aun ¢ BEKTOPaMH 1
98 O00011IeHNE ¥ CUCTEMATHU3aINs 3HAHU T 1
99 O00011IeHNE ¥ CUCTEMATU3aIUs 3HAHU T 1
100 Hroropast KOHTpOJIbHAS paboTa 1
101 WroroBas koHTpOIbHAs paboTa 1
102 O06001IeHNe 1 CHCTeMaTH3aNNs 3HAHUH 1
OBIUIEE KOJIMYECTBO YACOB I10 TTPOT'PAMME 102




11 KJIACC

KosnnuectBo DJIeKTpOHHbIe NN (ppoBbIe 00pa3oBaTebHbIE PeCypChl
Ne n/m Tema ypoka YACOB

1 [ToBTOpenue temsl "KoopauHatsl BEKTOpa Ha 1
IJIOCKOCTH U B IPOCTpaHCTBE"

2 [ToBTOpenue Tembl "CkansipHoe IPOU3BEICHUE 1
BEKTOPOB"

3 [ToBTOpeHue Tembl "BbrYuciieHne yria Mexmay 1
BEKTOpaMH B IPOCTpaHCTBE"

4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMOH, 1
IPOXOJsIIel yepe3 JBe ToUKu"

5 YpaBHEHME MJIOCKOCTH, HOPMaJlb, YPABHEHHE 1
IJIOCKOCTH B OTPE3Kax

6 YpaBHEHME MJIOCKOCTH, HOPMaJlb, YPABHEHHE 1
IJIOCKOCTH B OTPE3Kax

7 BekropHoe npou3BeieHne 1

8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBaHKE

9 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IpOrpaMMHUpPOBaHUE

10 AHaIMTAYECKHE METO/bI pacy€Ta yriia Mexay 1
MPSIMBIMU B MHOTOT'PaHHUKAX

11 AHaIMTUYECKHE METO/bI pacy€Ta yriia Mex1y 1
IJIOCKOCTSIMU B MHOT'OTPaHHUKAaxX

12 ®opmysa pacCTOSIHUS OT TOUKH JI0 TNIOCKOCTH B 1
KOOpJIMHATAX

13 Haxoknenue paccTossHUM OT TOYKHU J0 IJIOCKOCTH B 1
Kyoe

14 HaxoxneHnue paccTOSHUN OT TOYKHU 10 TJIOCKOCTH B 1

paBUIBHON MupaMue




15 KonTponbhas pabota "Ananuruueckas reometpus” 1

16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIE 1
MHOTOTPaHHUKH

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB 1

18 CedeHust MHOTOIpaHHHUKOB: CTAaHAAPTHBIE MI0CKOCTH, 1
nepecedeHusl MPSIMBIX U IIIOCKOCTEN

19 [TapaniensHble MpsIMbIE U TUIOCKOCTH: MapalljielibHbIe 1
CeUCHHS

20 HapannenvaHe IpsIMbIE U TNIOCKOCTH: Pacuér 1
OTHOIICHUN

21 [NapannenbHbie TPSIMBIEC U TUIOCKOCTH: YTIIBI MEXKIY 1
CKPEIIHUBAIOIIUMUCS TPSIMBIMU
[leprieHquKyNIApHBIEC TPSIMbIE U TIIOCKOCTHU:

22 CTaHJApTHBIE TTAPHI IEPIEHINKYIISPHBIX TUIOCKOCTEH 1
U TPSMBIX, CHMMETPUU MHOTOTPAHHHUKOB

23 [leprieHquKyNApHBIEC TPSIMbIE U TIOCKOCTU: TeOpeMa 1
0 TPEX MEePIEeHINKYISIpax

24 [eprieHAMKYIApHBIE IPSIMBIE U TIOCKOCTH: 1
BBIUMCJICHUSI ITTHH B MHOTOI'PaHHUKAX

o5 [ToBTOpEHME: IO MHOTOYTOJILHUKOB, (DOPMYIIbI 1
JUIs TUIOINAAeH, cooOpaXkeHHs o 100us

26 [ToBTOpEeHHeE: MIOMAAN MHOTOYTOIEHUKOB, (DOPMYIIBI 1
JUTS TUTOIIAIeH, cooOpaxeHus moa00us

27 [ToBTOpEHUE: MIIOIIAa A MHOTOYTOJIBHUKOB, (DOPMYIIbI 1
JUIs TUIOINaAeH, cooOpaXkeHHs o 100us
[Mnomaau ceyeHnii MHOTOTPaHHUKOB: TUIOIIA U

28 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHUS 1
mog00ust
[Mnomaau ceyeHnii MHOTOTPaHHUKOB: TUIOIIA TN

29 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHUS 1
moa00ust

30 KonTtponbHas padota "[loBTOpeHHE: MHOTOTpaHHUKH, 1




CEUYEHUS] MHOTOTPAHHUKOB"

O0BEM Tema. O6beM IPSIMOYTOJILHOTO

31
napajuiejenunea

30 3anmaun 00 yaBOoeHUHU Ky0a, 0 KBaapaType Kyba; o
TPUCEKIUH yIiia

33 CrepeoMeTpuueckre 3aauu, CBSI3aHHbIE C 00BbEMOM
IPSIMOYTOJIBHOTO HapajuiesenuIea

34 [Ipukianuelie 3a7a4n, CBI3aHHBIE C BEIYUCICHUEM
00BEMa MPSMOYTOIBLHOTO Mapaljiesienumneaa

35 O0BEM psIMON TIPU3MEI

36 CrepeoMeTpUUeCcKUe 3aJa4l, CBA3aHHbIE C
BBIUKCIICHHEM 00bEMOB IPSIMOUN TPU3MBI

37 [Tpuxnanueie 3a1a4u, CBA3aHHBIE C 00BEMOM MPSAMOit
TIPU3MBI
Borunicnenue 00bEMOB TeN ¢ TOMOIIbIO

38 onpeaenéHHoro uurerpaita. O0bEM HaKIIOHHON
TIPU3MBI

39 Borunicnenue 00bEMOB TeN ¢ TOMOIIBIO
onpenenéHHoro uHTerpaita. O6bEM nupamuisl

40 ®opmyna 00béma nupamuabl. OTHOIIEHHE 00HEMOB
MUPaMHU]] C OOIIKUM YTIIOM

a1 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB
MUPaMHU/J] C OOILKM YTIJIOM

42 CrepeoMeTpHuueckue 3aauu, CBI3aHHbIE C 00bEMaMU
HAKJIOHHOM MPU3MBI

43 CrepeoMeTpHruecKue 3aauu, CBI3aHHbIE C 00bEMaMu
TTUPAMHU/TBI

44 [Tpuxnanueie 3anaun no reme "OOBEMBI TEN",
CBSI3aHHBIE C 00bEMOM HAKIOHHOMW MPU3MBI

45 [Ipuknanneie 3aaauu o Teme "OO0bEMEBI TN,

CBsI3aHHbBIE C 00BEMOM MHUPAMUJIBI




[Tpumenenue 00bEMOB. Boruncnenue paccTosHus 10

46
MJIOCKOCTH
47 KontponsHas padora "O6béM MHOTOrpaHHuKa"
48 HI/IJII/IHI[pI/I‘-IeCKaiI MMOBEPXHOCTh, 0Opa3yroIue
UIMHIPUYECKON OBEPXHOCTH
49 Humunaap. [psmoit kpyrosoit munuuap. [hnomans
MOBEPXHOCTU LUITUHIPA
50 Konunyeckasi TOBEpXHOCTh, 00pa3yIonIine KOHUIECKOH
noBepxHocTu. Konyc
51 CeueHune KOHYCa IJIOCKOCTHIO, TapaJlJIeIbHOM
IJIOCKOCTH OCHOBAHMS
52 YCCII.:éHHLIﬁ KoHyc. M300pakxeHue KOHYCOB U
YCEUEHHBIX KOHYCOB
53 [Tnomaae GOKOBOM MOBEPXHOCTH U ITOJTHON
MOBEPXHOCTH KOHYCa
54 [Tnomans 60KOBOM MOBEPXHOCTHU U MOJHOMN
MOBEPXHOCTU KOHYyCa
CrepeomeTpryuecKue 3aa4u Ha I0Ka3aTEIbCTBO U
55 BBIYHCIICHHE, TOCTPOCHUEM CEYEHUN HUIUHAPA,
KOHYca
CrepeomeTpruecKkue 3aJjauu Ha I0Ka3aTeNbCTBO U
56 BBIYHCIICHHE, TOCTPOCHUEM CEUEHUHN ITUITUHPA,
KOHYyca
57 [IpuknagHbie 3aa4u, CBSI3aHHBIE C LIMJIMHIPOM
58 [IpuknagHbie 3aa4n, CBSI3aHHBIE C LIMJIMHIPOM
59 Cdepa u map
[Tepeceuenue cdepsl u mapa ¢ mIOcKocThi0. Kacanue
60 nrapa u cepsl II0CKOCThI0. But 1 m300pakeHne
nrapa
[Tepeceuenue cdepsl u mapa ¢ mIockocThio. Kacanue
61 mapa u cepbl IIOCKOCThI0. By n n300pakeHne

mapa




62 VYpasuenue chepsl. [Lnomans chepsl u e€ yacrei 1

63 Cummetpus chepsl U mapa 1
CrepeoMeTpHuuecKkue 3ajaui Ha J0Ka3aTebCTBO U

64 BBIUHUCIICHHE, CBSI3aHHBIE CO chepoit U mapom, 1
MOCTPOCHUEM UX CEYEHMI MIO0CKOCTHIO
CrepeoMeTpHuuecKue 3ajaui Ha JOKa3aTebCTBO U

65 BBIYHUCIICHHE, CBSI3aHHBIE CO chepoit U mapom, 1
MOCTPOCHUEM UX CEYEHUI MIO0CKOCTHIO

66 [Tpuknagaeie 3a1a49u, CBSI3aHHbBIE CO c(hepoil U mapom 1

67 [ToBTOpEHUE: OKPY)KHOCTH HA IIOCKOCTH, 1
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHAapTHBIE TIO100us

68 Paznuunbie KOMOMHALIUY TEI BpaIllEHUs U 1
MHOTOTPaHHUKOB

69 3agaum no Teme "Tena v MOBEPXHOCTH BpameHus " 1

70 3anauu o reme "Tena u moBepXHOCTH BpalieHus" 1

71 KOHTpOJII:I:aSI pabota "Tena 1 MOBEPXHOCTH 1
BpallleHus

79 O06bém nmnuaapa. Teopema 06 00bEME MPSAMOTO 1
UIHH]IPA

73 Brruncnenue 065EMOB Tell € TOMOIIBIO 1
onpenenéHHoro uuterpaiga. OobpéM KoHyca

74 [Tnomanu 60KOBO# M MOTHOM MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHUEeCKHE 3a/1a4H, CBSI3aHHBIE C 1
BBIUKCIICHHEM 00BEMOB IMIIMHPA, KOHYCa

76 HpI/IKJ'IaL[HBIeUSaI[a"{'I/I 1o TeMe "OOBEMBI U ILIOMIAIA 1
MIOBEPXHOCTEH Te
O0nEM mrapa u mapoBoro cekropa. Teopema 00

27 o0béMe mapa. [lnomans cheprl. Crepeomerpuueckue 1
3aJ1auM, CBS3aHHBIC C BRIYHCICHHEM 00BEMOB II1apa,
IIaPOBOT'0 CEIMEHTA U IIapOBOr0 CEKTOpa

78 [Tpuknagueie 3agaun no Teme "O0bEMEBI TEN", 1




CBsI3aHHBIC C 00BEMOM IIapa U IIOMIAJBI0 Cephl.
COOTHOIICHHS MEX/Ty TUIOIIAIIMU TIOBEPXHOCTEH 1
00BEMaMU ITOTOOHBIX TEN

[Tono6uble Tena B mpoctpaHcTBe. M3meHenne 00bEMa
npu nogo6un. CTepeoMeTpuyecKue 3aaauu,

7 CBSI3aHHBIE C BHIYMCICHUEM 00BbEMOB Tell U TUIOIIaaei
MMOBEPXHOCTEU
80 KonTtponpHast padora "[1nomanm moBepxHOCTH U
00BEMBI KPYTIIBIX TEN"
81 JBuxenus npoctpancTBa. OtoOpakenus. JBrkeHus
¥ paBeHCTBO Guryp. OOIIHe CBOMCTBA TBUKCHHIM
Buap! n1BukeHMit: napauielibHbIN IEPEHOC,
82 LEHTpajIbHasi CHMMETPHS, 3€pKaJIbHasi CUMMETPUS,
MIOBOPOT BOKPYT MPSMOMA
83 [TpeoOpazoBanus nmonobus. [Ipsmas u chepa Ditnepa
84 ['eomeTpuyeckue 3aauu Ha MPUMEHEHUE JIBUYKEHUS
85 KonTponbhas pabota "BekTopsl B mpocTpancTse"
O6o6mmaromiee nopropenue 11 moHsITHI U METOJOB
86 Kypca vre?MeTpI/m 10-11 kiaccos, CHCTeMaTH3aLHA
3HaHuii: "llapanneabHOCTh IPSIMBIX U TUIOCKOCTEH B
npoctpaHcTae”
O6o0matomiee moBTopeHue 11 moHSITHIT 1 METOZI0B
87 kypca reomerpun 10—-11 knaccos, cucremarusanus
3HaHMi: "BekTopsl B mpocTpaHcTBe"
O6o6maromiee nopropenue 11 moHsITHI U METOAOB
88 kypca reometpun 10—11 kmaccoB, cucTeMaTu3amnus
3HaHMi: "BekTopbl B mpocTpaHcTBe"
O6o6maromiee nopropenue 11 MOHITHIA U METOIOB
89 kypca reometpun 10—11 kmaccoB, cucTeMaTru3amus
3HaHui: "O6beM MHOrOrpaHHuka"
90 O6o6maromiee nopropenue 11 MOHITHII U METOIOB

Kypca reomerpun 10—11 knaccoB, cucremaTuszanus




3HaHui: "O0beM MHOTOTpaHHUKA"

91
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O6o06matomee moBTopeHue 11 MOHIATHII U METOZI0B
Kypca reomerpun 10—11 knaccoB, cucremaTuzanus
sHaHuil: "[lmomanyu moBepXxHOCTH U 00BbEMBI KPYTJIIBIX
Ten"

O6o6maromee nopropenue 11 MOHITHIA 1 METOIOB
Kypca reomerpuu 10—11 knaccoB, cucremaTuzanus
3Hanuil: "Ilnomaan noBepxXHOCTH 1 00BEMBI KPYTIIBIX
ten"
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HToroBast KOHTpoNbHAs paboTa
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HToroBast KOHTpoINIbHAs paboTa
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[ToBTOpEeHUE, 0600IIECHNE ¥ CHCTEMATH3aIUsl 3HAHUI

Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

Hcropus pasBUTHS CTEPEOMETPHUM KAaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
pOJIb B pa3BUTHUH COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI
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I/ICTOpI/I}I Pa3BUTHA CTCPCOMECTPHUU KaK HAYKU U ec
POJIb B pa3BUTHU COBPEMEHHBIX WHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTUH

102

I/ICTOpI/IH Pa3BUTHA CTCPCOMECTPHUU KaK HAYKHU U ec
POJIb B Pa3BUTHU COBPEMEHHBIX MHXCHCPHBIX U




‘ KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






