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INOACHUTEJIBHAA 3ATINCKA

['eomerpust sBiIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTh U3Y4EHUS AUCHUILUINH €CTECTBEHHO-HAayYHOU
HAIpPaBJIEHHOCTH U TPEIMETOB I'YMaHUTapHOIO LuKJIa. [I0CKOJIBKY JIOTMUECKOE MBIIIEHHE,
dopmupyeMoe IpH M3Y4EHUU OOYyYarOIMMUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
FEOMETPUYECKHUX 3a/ad, YMEHHE BBIABUIaTh M OIPOBEPraTb THUIIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUM 3a/1a4 e€CTECTBEHHO-HAYYHOTO LHUKJIA, B YaCTHOCTH (PU3MUECKUX
3a1a4.

Ilenb ocBoeHMsI mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriyOaEéHHOM YpOBHE —
pasBUTHE MHIUBHyalbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NPU H3YYEHUM TIEeOMETpUH, Kak
COCTaBIIAIIOLICH MpeaMeTHOH obnactu «Marematnka u WHPOpPMAaTHKa» dYepe3 obecredeHue
BO3MOXHOCTH HPUOOPETEHMs] M HUCIOJIb30BaHUS Oosee IIyOOKMX TIeOMETPUYECKHX 3HAHUN U
NeHcTBUH, CHenn(UYHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(eCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTEeTHBIMH 3aJladyaMU Kypca T€OMETPUU Ha YIiyOJEHHOM YPOBHE, paCHIMPSAIOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIFOTCS:

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

dbopMHupoBaHUE TPEICTABICHUS O INPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTEMAaTUYECKUX MOJENAX, II03BOJISIIOIIMX ONMCHIBAaTH W M3y4aTb pas3HblEe  SABICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATHIHOrO amnmapata o pasaeny «CrepeomeTpus» yueOHOTo
Kypca r€OMeTpHH;

¢dbopmMupoBaHHE YMEHHsSI BIIAJ€Th OCHOBHBIMH MOHATHSMHU O POCTPAHCTBEHHBIX (DUTYpax
U UX OCHOBHBIMHM CBOWMCTBaMHM, 3HaHHE TeopeM, (OpMydl U YMEHHME HX NPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIEC CIIOCOOBI PEIICHHUS 3a/1ay;

dbopMHpoBaHHE YMEHMs paclo3HaBaThb Ha 4YepTekKaxX, MOJENAX U B pEaJbHOM MHpe
MHOTOTPaHHUKH U Te€Ja BPAIlleHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopmupoBaHue NOHMMaHUs  BO3MOXHOCTHU AKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU TIPU IMPOBEIECHUU
pacCyKIeHUN;

dbopMupOBaHHE YMEHMs BIIAJETh METOAAMM JIOKA3aTeIbCTB M aJTOPUTMOB pEIIEHUS,
YMEHMSI HX TIPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE PEIICHUs
CTEpEOMETPUYECKMX 337ady W 3aJad C I[PaKTHUYECKUM cojepkKaHHeM, (opMHupoBaHHE
OpeJCTaBIeHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB NpU OOOCHOBAaHUM MaTeMaTHYECKUX
YTBEPAKACHUM U POJIM aKCHOMATUKU B IPOBECHUH JI€YKTUBHBIX PACCYyXICHHUIA;

pa3sBUTHE M COBEPIICHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyyaromuxcsi, IMO3HAaBAaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHM, KPUTUYHOCTH
MBIILLIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPHH;

¢dopMupoBaHue (QYHKIIMOHAIBHOM TI'PAMOTHOCTH, PEJIEBAaHTHOM 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, MOJEIUPOBAaHUS pEAIbHBIX CHUTyallMi, MCCIEN0BAaHUSA
MOCTPOECHHBIX MOJIEJICH, HHTEPIPETAIH [TOJTYY€HHBIX PE3yIbTaTOB.

OCHOBHBIMHU ~ COJIepXKaTeIbHBIMU JIMHUAMH ydeOHoro kypca «['eomerpusi» B 10-11
knaccax sBisitorcs: «[IpsiMble M IIOCKOCTH B INpPOCTpaHCTBE», «MHororpaHHukn», «Tena
BpallleHUs», «BEKTOpBI M KOOPANHATEI B IPOCTPAHCTBEY, «J{BHKEHNS 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 COJEpXaTeNbHbIM JIMHUSIM Yy4eOHOro Kypca, a (OpMHUpPOBAaHUE JIOTHYECKHX YMEHUUH



pacripefiesiieTcsi He TOJBKO IO COJACpXKATelIbHBIM JIMHUSM, HO W MO TrojaM OOydYeHHs.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM  pe3yJbTaTaM  OCBOCHHS
@DenepanbHOil pabouel MporpamMMbl, pacipeAeaEHHBIM 10 ToAaM 00ydeHUs], CTPYKTYPHPOBAHO
TakuM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, NPUHLHUIHUAILHBIM BOIpOcaM oOydaromuecs
oOpamaniuch HEOJHOKPATHO. DTO MO3BOJSET OpPraHW30BaTh OBJAJICHHE TI'€OMETPUUYECKUMHU
MNOHATUSIMM U HaBbIKAMHU TIOCJEIOBATEIbHO M IOCTYMATENbHO, C COONIOJIGHHEM MpPUHLHUIIA
IPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHUX
MpEeJICTaBICHUI 00yJarouxcs, paciupss u yrayosss e€, oopa3ys MpoyHble MHOXKECTBEHHbIE
CBSI3U.

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

co3nath ycnoBus s guddepeHnranud  oOydeHUs, MOCTPOCHHS WHIMBUAYAIbHBIX
o0pa3oBaTeNbHbIX NIporpammMm, O0OecrneyuTh yriayOn€HHOE M3yYeHHUE TEOMETPUHM  Kak
COCTaBIIAIONICH yueOHOTO npenMeTa «MaremaTukay;,

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUs MaTeMaTHKU C Y4ETOM BBIOOpa
Oyaymeit npodeccuun, obecrednBas MPEEeMCTBEHHOCTh MEXAY OOMIMM U TPOoeCcCHOHATBHBIM
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).



COJAEP/KAHUE 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 npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApaUIEIbHOCTh TPEX
IOPSAMBIX, ApPAUICIBHOCTh NPSAMOM M IIIOCKOCTH. [lapayuienbHOE W LEHTPAJIBHOE
IPOEKTHpPOBaHue, n3oopaxxkenue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO IPOEKTUPOBAHMSI.
N300paxkenne ¢uryp B napaieibHOW MPOEKIUU. YTIIbI C COHAIPABICHHBIMUA CTOPOHAMH, YTOJ
MEXy IPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEH: NMapajlIeNIbHBIE IUIOCKOCTH,
CBOICTBA MapayIeNbHBIX TIocKocTel. [IpocTeiire npocTpaHCTBEHHbIE (PUTYPHI HA TUIOCKOCTH:
TETpa’ap, NapajljIeICIUIIE], IOCTPOCHUE CEYCHUN.

IlepneHUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPHEHIUKYJSPHBIE IHpsIMBIE B
IIPOCTPAHCTBE, IPSAMBIC IIapalUICIbHBIE W IEPHEHAUKYISAPHBIE K IIJIOCKOCTH, IPU3HAK
NEePHEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHalnbHOE NMPOEKTUpOBaHUE. [lepneHauKynsp U HaKIOHHBIE: PACCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHUS (PUTYPHI HA TIOCKOCTD.
IlepneH AUKYIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIIAPHOCTU ABYX ILUIOCKocTed. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYTiIpl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YOI, TUHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOWCTBAa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOTOrpaHHUKH

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yronpHas npusma,
npsMasi U HakJIOHHas NMpHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSAMOYTOJIBHBIA MapajulelIeNiNe]l W ero cBoWcrBa. KparTdailime Nyt Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. ITupamupa: n-
yrosibHas MUpaMuja, NpaBuibHas U yceu€HHast nupamuibl. CBoiicTBa pédep U OOKOBBIX IpaHel
MpaBUIBLHON NUpamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IIpaBUIIbHAs IpU3Ma W IIpaBUJIbHAs
NUpaMuJia, MpaBUiIbHAS TPEYTOJIbHAS MUPAaMUJIa U PABUIBHBIN TeTpasap, kyO. [Ipeacrapnenue
0 MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, NOACKAdAP U UKOCADIP.

Boruncnenue 3n1eMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHaiu, yriasl. [lnomans OoxoBoii
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IMPSAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOI TMOBEPXHOCTH TPsAMOM mpu3mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUIBLHOM MUPAMUJIBI, TEOPEMA O ILIOIIAIN YCCUEHHOU MUPAMUIBI.

CumMerpusi B IpPOCTPAHCTBE. DJIEMEHThl CUMMETPUM TPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIDAaHHUKE: CHMMETPHUS MapajulesIeUIend, CHUMMETPHs
MIPaBUJIBHBIX TPU3M, CHMMETPUS IPABUIbHON TUPAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIEHHBIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHS C BEKTOpAaMH: CIIOKEHUE W BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)XXEHHME BeKTopa Ha uwncio. CBoiicTBa ciokeHHs BeKTopoB. CBolicTBa
YMHOKEHHS BeKTOpa Ha uucio. [IoHdaTne komiuianapHble BEeKTOphI. [Ipu3Hak KoMIIaHapHOCTH
TpéXx BekTopoB. [IpaBwio napamnenenunena. Teopema O pasloKEHUH BEKTOpa IO TPEM
HEKOMIUIAaHApHbIM  BeKkTOopaM. [IpsAMoyronpHas cuctemMa KOOpPAMHAT B  IPOCTPAHCTBE.



Koopaunarsl BekTopa. CBsA3b MeXAy KOOpAMHATAMHM BEKTOpAa U KOOpAMHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKaIsipHOE TPOU3BEAECHUE BEKTOPOB.
11 KUIIACC

Tesa BpaleHus

[ToHATHA: UUIMHApPUYECKAs IIOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, chepuueckas
MOBEPXHOCTh, OOpasyomme MnoBepxHocTed. Tema BpamleHHMs: LWIMHAP, KOHYC, YCCUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K
cdepe. M300paxkenue Ten BpalieHus Ha MII0CKOCTU. Pa3BépTka munmuHapa u konyca. CuMMeTpust
cheps! 1 mapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, WIUHIPA,
nupamMuibl 1 Konyca. O6bEM mapa 1 mapoBOro CerMeHTa.

KomOuHnanmu Tten BpalieHHss U MHOrorpaHHukoB. llpu3Mma, BIucCaHHas B LWJIMHID,
onucaHHas okojo mwimHApa. [lepeceyenue cdeprl U mapa ¢ miockocteio. Kacanue mapa u
cdepsl I10cKOCThIO. [IoHATHE MHOTOTpaHHUKA, OIIMCAHHOTO OKOJIO cepsl, chephl, BHUCAHHOI B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYca, IUlomans cdepsl n e€ yacteid. Ilonobue B
npoctpancTtBe. OTHomeHue O0OBEMOB, IUIOIIAJEH MOBEpXHOCTEH MOMOOHBIX  uryp.
[IpeoOpa3oBanue nonodus, romoreTus. PemeHue 3agady Ha IUIOCKOCTH C MCIIOJIb30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHue ceyeHUH MHOIOIPDAaHHMKOB M TeJl BpALICHUSA: CEYEHUS LWIMHApA
(mapamienbHO M TMEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (mapajijiesibHble OCHOBAaHHUIO M
IPOXOJALINE Yepe3 BEpIIMHY), CEYEHUs IIapa, METOJAbI ITOCTPOEHUS] CEYEHUN: METOJ CIIEJIOB,
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 cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopnunatsl BekTopa. Pasnoxxenue BexkTopa mo 6asucy. KoopaIuHaTHO-BEKTOPHBIH METOX IMpH
pELIEHNN TEOMETPUYECKUX 3a/1ay.

JIBUKeHHS B IPOCTPAHCTBE

JBmwxkenuss npoctpaHcTBa. OrtoOpakeHus. JIBwkeHus u paseHCTBO ¢uryp. OOmme
CBOMCTBA JBW)XCHUH. Buabl NBM)KEHMIL: NMapalIeNbHbIA I[EPEHOC, LEHTpalbHAasi CHUMMETPHSI,
3epKajibHas CHMMETpPHs, TOBOPOT BOKPYT mpsiMoil. IIpeoGpazoBanus nogodus. Ilpsmas u coepa
Ditnepa.

IIVTAHUPYEMBIE PE3YJbTATDI OCBOEHMUA YYEBHOI'O KYPCA
«EOMETPUS» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpazknanckoe BOCIMTAHME:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU  O0ydaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 4YJIEHa POCCHUICKOro OOIIECTBA, MPEJICTABICHHE O MAaTEeMAaTHYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHM, Mpolenyp TIpakJIaHCKOro oOIecTBa
(BBIOOPBI, OMPOCHl M JAPYroe), yMEHUE B3aMMOJEHCTBOBATH C COLMAIBHBIMU HHCTHUTYTaMHU B
COOTBETCTBHUH C UX (bYHKI_II/ISIMI/I N Ha3HAYCHUEM,

2) naTpuoTHYeCKoe BOCIIMTAHHE:



c(OPMHPOBAHHOCTh POCCUHCKOM TPa’kJaHCKON MICHTUYHOCTH, YBOKEHHUS K MPOILIIOMY U
HACTOSIIIEMY POCCHIMCKON MaTeMaTUKH, IEHHOCTHOE OTHOIIECHHE K JOCTH)KEHMSIM POCCHUHCKHX
MaTeMaTUKOB U POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ITUX JOCTHKECHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  POCCHHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOIO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKU U JESTENbHOCTBIO YYEHOI'O, OCO3HAHME JIMYHOIO BKJaJa B IOCTPOEHUE
YCTOMUYMBOTO OYAYIIEro;

4) acTeTHYECKOE BOCIUTAHHE:

ACTETUYECKOE  OTHOLIEHHWE K  MHUPY, BKJIIOYash  OCTETUKY  MAaTeMaTHYeCKUX
3aKOHOMEpPHOCTEH, O0OBEKTOB, 3aJay, pEHICHHH, pacCyXIeHUH, BOCHPUUMUYUBOCTh K
MaTEeMaTUYECKUM acleKTaM pa3InYHbIX BUJIOB UCKYCCTBA;

5) puznveckoe BocnuTaHHUE:

c(OpMUPOBAHHOCTh YMEHHUS PUMEHSTh MATEMATHUYECKHUE 3HAHKS B MHTEpEcax 37J0pPOBOTO
u 0Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nUTaHue, COATAHCUPOBAHHBIN PEXKUM 3aHITHN U OT/ABIXA, PETyJIsipHas (PU3MUecKast aKTHBHOCTB ),
buznyecKoe COBEPIICHCTBOBAHKE MTPH 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAEITETbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYIly, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
pOoPECCUOHAIBHON ACSTEIIBHOCTH, CBA3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMECHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oynymiedl mnpodeccu W peann30BbBIBATE COOCTBEHHBIC
JKU3HCHHBIC TUIaHBI, TOTOBHOCTH M CIIOCOOHOCTh K MaTeMaTH4YeCKOMy OOpa3oBaHUIO U
€camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh  JKOJIOTMUECKOW KYyJIbTYpbl, TNOHUMAHWE BIHUSHUS COLUAIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLUMAIBHOM Cpebl, OCO3HAHUE
MIO0ATLHOTO — XapakTepa  JKOJOTMYECKHX  Mpo0JeM, OpHeHTAamus Ha  NPUMCHCHHE
MaTeMaTHUYeCKUX 3HAHUU IS pelIeHUs 3ajad B 0OJACTH OKpYKalollel cpelbl, MIIaHUuPOBaHUE
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOIIEH CPeJIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, MOHMMaHHWE MAaTeMaTH4YeCKOW HaykHu Kak cepbl
YEJIOBEUECKOUM NESITeNIbHOCTH, TANoB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIITU3AIINH,
OBJIQJICHHE SI3bIKOM MATEMAaTHKUA U MaTeMaTH4YEeCKON KyJIbTYpOil KaK CpeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYIIECTBJISITh MIPOSKTHYIO U MCCIIEIOBATENBCKYIO IEATEIbHOCTh MHAUBUAYATBHO U
B IpYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJornueckne geicTBUS:

BBISBJISITH M XapaKTepPU30BaTh CYHIECTBEHHBIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSATUH, OTHOIIEHWH MEXIy TOHATHSIMHU, (DOPMYIUPOBATH OMpPENCTEHUS TOHATHH,
YCTaHABIMBATh CYIIECTBEHHBI TpHU3HAK KIacCU(PUKALUUA, OCHOBAaHUSA [UIsi 0000IeHUs u
CpaBHEHHS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHBIC U
OTpHUIIATENIbHBIE, €IMHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHBIC,



BBISABIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpEYUs B (akTax,
NAHHBIX, HAOMIONEHUSX W  YTBEPXKACHUAX, IpelylaraTb KPUTEpPUU s BBIABICHUSA
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JieNaTh BBIBOJABI C HCIHOJIB30BAHMEM 3aKOHOB JIOTMKM, NEAYKTHBHBIX M HHJYKTHBHBIX
YMO3aKJIIOUEeHNUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIBHO JJOKA3aTEIbCTBA MAaTEMAaTHUYECKUX YTBEPXKACHUHN (TpsMble U
OT IPOTUBHOIO), BBICTpAaUBaThb ApPryMEHTAIMI0, I[PUBOAUTH IPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOBI;

BBIOMpATh CMOCO0 pemieHus y4eOHOW 3amaun  (CpaBHHBATh HECKOJIBKO BapHUAHTOB
pewieHus, BbIOMpaTh HauOoJee MNOAXOASIMM ¢ YYETOM CaMOCTOSITEIBHO BBIJCIECHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBaresLCKUe AeliCTBHSA:

UCIIOJIB30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKHI HHCTPYMEHT TO3HAHUS, (JOPMYIUPOBATH
BOINPOCHI, (PUKCUPYIOIIME NPOTUBOpEUHE, NpoOJIEeMy, YCTaHABIMBATH HCKOMOE U JAHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIIHI0, MHEHHE;

IPOBOJUTh CAMOCTOSITEJIbHO — CIUIAHUPOBAHHBI  HKCHEPUMEHT, HCCIEI0BaHHE 110
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBJICHHUS, IMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEH MEXy 00BEKTaMH, SIBICHUSMU, IPOLIECCaMH;

CaMOCTOSITENILHO (hOPMYyITHUPOBATh 0OOOIICHNS U BBIBOJBI IO PE3yIbTaTaM MPOBEIEHHOTO
HaOJI0ICHNUS, UCCIIEI0BAHMs], OLEHUBATh JIOCTOBEPHOCTh MOJIyUEHHBIX PE3yJIbTaTOB, BBIBOIOB U
000011IeHHI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCA, a TAKXKE BbIIBUTATh NPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

PabGora ¢ undopmanmeii:

BBISIBIISITH JE€PUIUTH MHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJISi OTBETAa HAa BOIPOC M JIJIS
pelLeHHs 3a/1a4u;

BBIOMpaTh HWHPOPMALMIO W3 HMCTOYHUKOB PpA3JIMYHBIX THIIOB, AHAJIM3HPOBATH,
CHUCTEMaTU3UpOBaTh U HHTEPIPETUPOBaTh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopM
IIPEJICTaBJICHMUS;

CTPYKTYpUpOBaTh  WHpOpMAlMIO, TPEACTaBIATh €€ B pa3iMuHbIX  (opmax,
WJUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(DOpPMAIMM IO CaMOCTOATENbHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHUKAaTHBHBIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPpUHHUMATb H q)OpMy.]'II/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LECIAMU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M NMHCbMEHHBIX
TCKCTax, JaBaTb IMOACHCHUA II0 XOAYy pCeHICHUA 3aJadd, KOMMCHTHUPOBATH HOJ'IyLICHHblf/'I
pe3ysbTar;

B X0z€ OOCYX/IEHHUS 3a/aBaTh BOIPOCHI MO CYHIECTBY OOCYXKIAaeMOH TEMBbI, TPOOIEMEI,
pelraeMoil 3ajauM, BBICKA3bIBaTh WM, HAllEJIEHHBbIE HAa MOMCK PEILIEHMS, CONOCTAaBIIATH CBOU
CYXKACHUA C CYXICHUAMH OPYIrUX YJYaCTHUKOB AHaAJIOra, O6Hap}I)KI/IBaTB pasindue u CXO0ACTBO
MO3HLIMH, B KOPPEKTHOU popme (HopMyTHpOBaTh Pa3HOITIACHS, CBOU BO3PAKECHHUS;

MNpEACTAaBIIATE PE3YJIbTAaThl PCIICHUA 3aJadd, JSKCICPUMCHTA, HUCCICOAOBaHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4€TOM 3ajad  [pe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:



COCTABJIATH IUIAH, aJTOPUTM pEIIEHHs 3a/laud, BBIOMpATh CIIOCOO pemeHHs ¢ y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBAaTb M KOPPEKTUPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, JMOLIMOHAIbHBIH HHTEJVIEKT:

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3yiIbTaToOB, BIAJETh CHOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ynbTaTa pelleHns MaTeMaTUIeCKON 3a1a4y;

NpPEeABUAECTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh IIPH DPELICHUM 3aJa4l, BHOCHUTh
KOPPEKTHBBI B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HAMIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSCHATH IPUYUHBI
JOCTHKEHHUSI WJIM HEAOCTH)KEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAWUTh OIIMOKY, JaBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

CoBMecTHas1 1eATEIbHOCTD:

IIOHMMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHIMBHUIYaJbHOU pabOTHI IIpU
pelieHny y4eOHbIX 3a/ay, MPUHUMATh IeJlb COBMECTHON JEATEIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeacsisiTh BUIBI pabOT, IOTOBApUBATHCS, OOCYXKIaTh
MPOLIECC U PE3YNIbTAT pabOoThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMbD» U HHBIC), BBITOJIHATH CBOIO YacTh pPabOThl U KOOPAMHHUPOBATH CBOM JIEHCTBUS C
JPYTUMH 4JI€HAMH KOMAaHJbI, OLIEHWBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KpUTEpUsIM, cHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHUS.

INPEJIMETHBIE PE3YJIBTATDBI

K konmy 10 kinacca o0yyaronuiicss Hay4uTCs:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHITUSIMH CTEPEOMETPUH IIPU PELICHUH 3ajad U
IIPOBEJCHIUN MAaTEMaTHUYECKUX PACCYKICHUM;

® I[IpUMEHATh AKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX IPU PELICHUU
FeOMETPUUECKUX 3ajay;

e Kjaccu(UUIUpPOBaTh B3aUMHOE PACIIOIOKEHHE MPSAMBIX B MPOCTPAHCTBE, TNIOCKOCTEH B
IIPOCTPAHCTBE, NPAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBAThH MOHATHSAMH, CBA3aHHBIMHU C YIJIaMU B IPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MPSIMON U MJIIOCKOCTBIO;

e cBOOOJIHO ONEPHPOBATH MOHATHAMM, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

e CcBOOOJHO pacro3HaBaTb OCHOBHBIE BHJIbI MHOI'OIPDAaHHHMKOB (TMpu3Ma, MNUpaMuia,
OpSMOYTOJIbHBIN Mapasienenunes, Kyo);

e Kiaccu(UUIUPOBATh MHOTOTPAaHHUKH, BBIOMpPAst OCHOBAHHUS JUIsl KJIaCCU(UKALINN;

e CBOOOJHO OIEpPUPOBaTH MOHSTHUSIMM, CBSI3aHHBIMU C CEUYEHHEM MHOTOTPAHHUKOB
IJIOCKOCTBIO;

®  BBINOJIHATH NapaJljIeNIbHOE, LIEHTPAJIbHOE U OPTOTOHAJIbHOE NMPOEKTHUPOBaHUE PUTYp Ha
IJIOCKOCTb, BBITIOJIHATH N300pakeHust pUryp Ha MmiocKOCTH;

® CTPOUTH CEYEHHUS] MHOTOTPAaHHUKOB Pa3JIMYHBIMH METOJAMH, BBHIIOIHSTH (BBIHOCHBIE)
IUIOCKHE YepTEXH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHU3Y;

® BBIUMCIATH IUIOMIAJM IOBEPXHOCTEH MHOTOIPAaHHMKOB (MpH3Ma, NHpaMHIA),
reOMETPUUECKUX TeJl C MPUMEHEHUEM (HopMy;

e CBOOOJHO OINEpPUPOBATH MOHATHSMH: CUMMETpPUSI B IPOCTPAHCTBE, LEHTP, OCb M
IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (UTYPBI;



CBOOOJTHO ONEPUPOBATH MOHATUSMH, COOTBETCTBYIOLIMMH BEKTOpPaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOpaMU;

pelmaTte 3aJayd Ha JI0Ka3aTelIbCTBO MAaTEMaTHYECKUX OTHOLIEHWM M HaxOKICHHE
FEOMETPUUYECKUX  BEIMYMH, I[PUMEHSA H3BECTHBIE METOAbl IIPU  PELICHUU
MaTE€MaTUYECKHX 3a/1a4 MOBBIILIEHHOI'O U BBICOKOTO YPOBHS CJI0KHOCTH;

IPUMEHSTH [IPOCTEHIINE IPOIPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIUOHHBIE
CUCTEMBI IIPU PELLICHUU CTEPEOMETPUUECKHX 3a/1a4;

W3BJIEKATb, peoOpazoBbIBAThH u WHTEPIPETUPOBATH uH(bOpMaIUIO 0
IIPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (UTrypax, MPEACTAaBICHHYI0O Ha Yeprexax u
PHUCYHKax;

IPUMEHATh IIOJIyYCHHbIC 3HAHMS Ha NPAKTUKE: CpPaBHUBaTh M aHAJIU3UPOBATH
peanbHble CUTyallud, NIPUMEHATh U3YYEHHBIE MOHATHUS B MPOLECCE MOUCKA PELICHUS
MaTeMaTH4eCKu c(HOpMyITUPOBAHHON MPOOIEMbI, MOJCTUPOBATh PEANbHBIE CUTYalluu
Ha S3bIKE TIE€OMETPHUM, MCCIEN0BATh IIOCTPOEHHBIE MOJEIU C MCIOJb30BAaHUEM
FEOMETPUUECKUX IOHATHI M TeopeM, ammapara ajireOpbl, pelarh IpaKTHYECKHe
3a/1ayu, CBA3aHHbIE C HAXOXK/IEHUEM F€OMETPUUECKUX BEJINYUH;

UMETh IPEJCTaBICHUs] 00 OCHOBHBIX 3Talax pa3BUTHUs T'€OMETPUU KaK COCTaBHOM
yacTu (pyHIaMeHTa pa3BUTHS TEXHOJIOTHUH.

K xoniy 11 kiaacca o0yyaromuiicss HayquTCs:

CBOOOZHO OMEpPUPOBATH MOHATHIMH, CBSI3aHHBIMU C HUJIMHIPHUYECKOM, KOHUYECKOU U
cheprueckoil MOBEPXHOCTSIMU, OOBSICHITH CITIOCOOBI MOTyUEHUS;

OIepUpPOBATh MOHSTHUSMHU, CBA3AHHBIMHU C TEJIaMM BpAIIECHMS: LMIUHAPOM, KOHYCOM,
chepoil u mapowm;

pacro3HaBaTh Tesa BpaleHus (IWIHHIP, KOHYC, cdepa U map) U 00BACHATH CIIOCOOBI
MOJTyYEHUS Tell BpallleHus;

KJIacCU(UIUPOBATh B3aUMHOE PACIIOIOKEHHUE CPEePhI U TNIOCKOCTH;

BBIYUCIISIT BEIUYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEJI BPALICHUs, OOBEMBI U
IUIONIA/I MOBEPXHOCTENH MHOTOTPAHHUKOB U TEJ BPAIICHUS, TEOMETPUUECKUX TeNl C
npUMeHEeHHeM (OopMyIT;

CBOOOJHO ONEPUPOBATH MOHATUSMH, CBA3AHHBIMU C KOMOMHALIMAMU TEJ BpalllEHUS U
MHOT'OI'PaHHMKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy U OMMCAaHHBIA OKOJO chepsl,
cdepa, BIMcaHHAs B MHOTOI'PaHHUK WUJIM TEJIO BPAILlEHUS;

BBIUNCIISATH COOTHOIIEHHS MEXAY IUIOLIaIMU MMOBEPXHOCTEW U 00BEMaMU MOJOOHBIX
TEI,

n300paxaTrh H3ydyaeMble (UTYpBI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB IPOCTBIX OOBEMHBIX (DUTYp: BUJA CBEpXY, COOKY, CHHU3Y, CTPOUTH CEUYEHHUS
TeJ BpallCHUS;

U3BJIEKATD, HMHTEPIPETUPOBATH u peoOpa3oBbIBAThH nHpopMaInio 0
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTrypax, MPEeACTAaBIECHHYI0 Ha uepTekax u
PHUCYHKaX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpallMK HaJl BEKTOPaMH;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKapTOBOIl cucTeMe KOOPAUHAT;

pelaTte TeOMETPUYECKHE 3aJaud Ha BBIUMCICHHE YIJIOB MEXAY MPSMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIEHUE PACCTOSHUM OT TOYKM JO IIJIOCKOCTH, B IIEJIOM, Ha
PUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/A MPH PEIICHUH;

CBOOOJTHO OIEpUPOBaTH IMOHATUSMH, CBS3aHHBIMH C JIBUKEHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKEHUI;



BBINOJIHATh HM300pa)XKEHUsT MHOTOIPAaHHMKOB M TE€J BpallleHUs NpU MapajuieIbHOM
HepeHoce, LIEHTPAIbHON CUMMETPUH, 3€pPKaIbHOM CUMMETPHUH, IIPU MOBOPOTE BOKPYT
npsSAMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTH CEUEHMs] MHOTOTPAHHUKOB M TE€Jl BpallleHWs: CEYeHHs LWIMHApA
(mapajuienbHO U NEPIEHAUKYIISPHO OCH), CEUCHMsI KOHYyca (IapajiesibHble OCHOBAHUIO
U IIPOXOSIINE YepPE3 BEPIINHY), CEUEHHUS L1apa;

UCIOJIb30BaTh METO/Jbl TOCTPOEHUS CEYEHHUH: METOJl CIEIOB, METOJ BHYTPEHHEro
IPOEKTUPOBAHUS, METOJI TIEPEHOCA CEeKYILEeH MII0CKOCTH;

JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKICHHUS;

OPUMEHATh TE€OMETpHUYeCKHe (HAaKThl IS pEIIeHUS CTEPeOMETPUYECKUX —3a/ad,
IIPEII0JIaratoIiuX HECKOJIBKO LIaroB PELEHUs], €CIU yCIOBUS IPUMEHEHHUS 3a/laHbl B
SIBHOW M HESIBHOU (hopMme;

pelmaTe 3aJaud Ha JI0Ka3aTelbCTBO MAaTEMaTHMYECKUX OTHOIIEHHH U HaXOXACHUE
FEOMETPUUECKUX BEJINYMH;

IPUMEHSATH IPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE CUCTEMBI IIPU
PELICHUH CTEPEOMETPUUECKHX 33]1aY;

IOPUMEHATh IIOJlyYCHHbIE 3HAHUS Ha MpaKTHKe: CpPaBHUBATh, AHAIM3MPOBATH U
OLIEHUBATh PeallbHble CUTYallUU, IPUMEHATh U3yYEHHbIE MIOHATH, TEOPEMbl, CBOWCTBA
B IIpollecce IIOMCKA pELIEHUS MaTeMaTHUYecKu CQOpPMYIUPOBAHHON MpOOIEMBI,
MOJIEJIUPOBATh peajibHble CUTYallMd Ha SI3bIKE T€OMETPUH, UCCIIEA0BATh TOCTPOCHHbIE
MOJIEJHM C UCIOJb30BAaHUEM I'€OMETPUUYECKUX NMOHATUHM U TEOpEM, almapara anreopsl,
pelaTh MpaKTUYECKHUE 33jauH, CBA3aHHbIE C HAXOXKIEHUEM FeOMETPUUECKHUX BEJIUYUH;
UMETh IpEJICTaBICHUs] 00 OCHOBHBIX 3Tamax pa3BUTHUs T'€OMETPUU KaK COCTaBHOM
JacTu QyHAaMEHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

HasBanue Kommyect | OcHOBHOE cojepKaHne OCHOBHBIC BUJIBI JICSITETLHOCTH 00YYaIOIIHXCS
pazniena (Tembl) BO YaCOB

BBenenue B 23 OCHOBHBIE TIPOCTPAHCTBEHHBIE (PUTYPHI. OmnpenersiTh IIOCKOCTh KaK GUTYpY, B KOTOPOi
CTCPCOMETPHUIO ITongarus CTCPCOMCTPUU: TOUYKA, IIpAMad, BBITIOJIHACTCS INIAHUMCTPUSA.

IUIOCKOCTB, IIPOCTPAHCTBO.
OcHoBHbIE IIpaBUIIa U300paKEHNS HA PUCYHKE
IUIOCKOCTH, MapajuIeNIbHbIX NPSAMBIX (OTPE3KOB),
CepeMHBI OTPE3KA.

[TonsiTust: mepecekaronuecs MIOCKOCTH,
IIEPECEKAIOIIMECS MpsAMasi ¥ IUNIOCKOCTb;
IIOJIyTIPOCTPAHCTBO.

MHororpaHHuKH, U300pakeHUE MPOCTEUITNX
IPOCTPAHCTBEHHBIX (PUTYD, HECYILECTBYIOLINX
00BEKTOB.

AKCHOMBI CTEPEOMETPHUHU U NIEPBBIE CIEACTBUS U3
HUX.

Crioco0bI 3a/1aHUS IPSIMBIX U TIOCKOCTEH B
IIPOCTPAHCTBE.

O0603HaueHus MPSAMBIX U TUIOCKOCTEH.

Ceuenust. I300paxeHue CEUEHUN MUPAMUIBI,
KyOa ¥ MpU3Mbl, KOTOpPBIE POXOJIAT Yepe3 Ux
pEdpa.

N300pakeHne nepeceueHus moryuyeHHbIX
IUIOCKOCTEM.

PackpamnBanue NoCTpOEHHBIX CEUEHUH pa3HBIMU
LIBETAMH.

Meroz cie10B AJIsd IOCTPOECHHUS CEUEHUH.
CBolicTBa IEpeCeUYECHNU MPSAMBIX U IIJIOCKOCTEM.
[TocTpoenue ceuenuii B mupamuie, Kyoe rmno Tpém
ToukaM Ha péopax. Co3gaHKue BBIHOCHBIX
YepTeKEH U 3alKCh IIAaroB OCTPOCHUS.
IToBTOpenue mianumerpun. Teopema o

Jenate npocTeiime JOrn4ecKUe BEIBOIbI U3
AKCHOMAaTHKH TUIOCKOCTH.

[TpuBOANUTE pUMEPHI peaTbHBIX 00BEKTOB,
UJeaNN3alnel KOTOPBIX SIBJISIOTCS AaKCUOMBI
TEOMETPHH.

N3yuaTp, IpUMEHATH IPUHIUIIBI [IOCTPOCHUS CEUEHUM.
Hcnonb30Bath I IOCTPOECHUS CEYEHUIH METO
CJIEI0B, METOJ BHYTPEHHETO MPOECKTUPOBAHHUS, METOL
IIEPEHOCa CEKYLIEH MIIOCKOCTH.

Pemate cTepeoMmeTpruyeckue 3a1a4n: Ha ONpeeIICHNe
BHJIa CEYCHUS U HAXOXKIAEHUE €T0 IUIOLIAIH.
AKTyanu3upoBaTh (aKThl U METO/IbI IJTAHUMETPUH,
pEJeBaHTHBIE TEME, IPOBOJAUTH AHAJIOTHUH.
Hcnons30Bath Npyu peIEHUH 3a1a4 CIEAYIONINE
IUTaHUMeTpHUecKue GpakTbl U MeTobl: Teopembl
Qasieca ¥ 0 IPONOPLUMOHAIBHBIX OTPE3KAX.
ANTOpUTM J€NIEHUs OTPE3Ka Ha N PaBHBIX YacTel.
Teopema MeHnenasi.

PaBHOOe1peHHbIH TpeyronbHUK. PaBHOCTOpOHHMI
TpeyroyibHUK. [IpAMOYTOJIbHBINA TPEYTOJIBHHUK.
CBOICTBO cpeiHEN TMHUU TpeyroibHUKa. CBOMCTBO
OMCCEKTPHUCHI yTiia TpeyroyibHIKa. CBOMCTBO MeIUaH
TPEYrOJIbHUKA.

[Tpu3Haku mo106Us TPEYroIbHUKOB.

[Tonmy4ats mpescTaBiaeHnus 00 OCHOBHBIX dTarax
pa3BUTHSA FEOMETPUH KAK COCTaBHOW 4aCTH
byHaamMeHTa pa3BUTHS TEXHOJIOTUI




POMOPLUUOHANIBHBIX 0Tpe3kax. [logodue
TpeyrojbHUKOB. Teopema MeHnenas. Pacuérel B
CEYEHMIX Ha BBIHOCHBIX uepTexax. Mcropus
Pa3BUTHA IINIAHUMCTPHUU U CTCPCOMETPHUN

Bzanmuoe
pacroJioxKeHue
MPSIMBIX B
MIPOCTPAHCTBE

B3anmHOe pacosiokeHne npsMbIX B
npoctpancTBe. CKpeluBaronyecs MnpsiMole.
[Tpu3Haky CKPEIMBAIOIIUXCS IPSMBIX.
[TapanienpHble IpsiMblE B TPOCTPAHCTBE.
Teopema 0 CynieCTBOBAHMM U €AMHCTBEHHOCTH
IIPSAMOM NapaJIEIbHOW JAHHOMN MPSIMOU,
IIPOXOJAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JeXalled Ha JaHHO! IIPSIMOM.

Jlemma o niepecedeHnH NapajieIbHbIX IPSIMBIX
II0CKOCTBIO. [lapanienbHOCTh TPEX NPSMBIX.
Teopema o Tpéx mapajieNbHbIX MPSIMBIX.
Teopema 0 CKpeIUBAKOIIMNXCS TPSMBbIX.
[TapamnensHOe poekTHpoBaHue. OCHOBHBIE
CBOICTBa MapaJijIeIbHOTO MPOEKTUPOBAHUS.
N300pakeHue pa3HbIX (GUTyp B NapayjieabHON
MPOEKIINH.

[{enTpanpHas NpoeKLus.

VYro1a ¢ coHanpaBIeHHBIMU CTOPOHAMHU.

Yroa Mexay NpsIMBIMU.

3aauM Ha JOKa3aTelbCTBO U UCCIIeI0BaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSMBIX B
MIPOCTPAHCTBE

Knaccudunuposats B3aMMHOE paclooKEHUE MPSIMbIX
B [IPOCTPAHCTBE, WIUTIOCTPUPYS PUCYHKAMU U IPUBOIS
MIPUMEPHI U3 PEATbHOM JKU3HHU.

Jloka3bIBaTh TEOPEMY O CYIIECTBOBAHUH U
€IMHCTBEHHOCTH MapaljIeIbHOM MPSAMOM, MPOXOIsIIei
Yyepe3 TOUKY MPOCTPAHCTBA U HE JIekKANIEH Ha Ipyrou
MPSIMOM; JIEMMY O MI€PECEUEHUU TIOCKOCTU JBYMSI
napajuieJIbHBIMHU MPSIMBIMH; TEOPEMY O TPEX
NapajuIeNbHBIX IPSIMBbIX.

Jloka3piBaTh MpU3HAK CKPEIUBAIOIINXCS MPAMBIX,
TEOPEMY O CKPEIIUBAIOIIUXCS MPSMBIX.

Jloka3pIBaTh TEOPEMY O PABEHCTBE YIJIOB C
COHANpPABJICHHBIMA CTOPOHAMH.

OOBICHATH, YTO HA3BIBACTCS MAPATUICIIBHBIM U
LEHTPaIbHBIM MPOEKTUPOBAHUEM U KAK BBIMOJIHAETCA
MPOEKTUPOBaHUE PUTYP HA TUIOCKOCTb.

Jloka3bIBaTh CBOMCTBA MapaJlIeIbHOTO
MIPOCKTUPOBAHUSI.

N300paxaTh B mapaiieabHON MPOEKIIUU pa3HbIE
reoMeTpuyeckre QUryphl.

Pemate cTepeomerpruyeckue 3a1aun Ha
JTIOKa3aTeIbCTBO U UCCIIEOBAHUE, CBI3AaHHBIC C
PacIoJIOKEHUEM MIPSAMBIX B IPOCTPAHCTBE.
[IpoBoUTH OKa3aTENBHBIC PACCYKICHUS MTPU
pEIIeHNU TEOMETPUYECKUX 3a/1a4, CBSI3aHHBIX CO
B3aUMHBIM PACIIOJI0KEHUEM MPSMBIX B IPOCTPAHCTBE.
CpaBHMBaTh, aHAIM3UPOBATH U OLIEHUBATh
YTBEPKACHHUS C LIEbIO BBISIBIICHUS JTOTMYECKH
KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKICHUMN.
MonenpoBaTh peanbHble CUTYaIH, CBSI3aHHBIE CO




B3aMMHBIM PACIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE,
Ha SI3bIKE T€OMETPHH.

HccnenoBaTh MOCTPOSHHBIE MOJICIH C
HCIIO0JIb30BAHUEM F€OMETPUUECKUX IMMOHATUNA U TEOPEM,
anmapara anreOpbl, HUPPOBBIX PECYPCOB.

[TonyuaTs npeacTaBiIeHUE O LIEHTPAIIBHOM
MPOEKTUPOBAHUU U 00 UCTOPHUH PabOT MO TEOPUH
MEPCIEKTUBBI

[TapamiensHOCTH
MPSIMBIX U
TJIOCKOCTEN B
MIPOCTPAHCTBE

[ToHsATHS: MapayIeabHOCTh MPSIMOM U IIOCKOCTH
B IIPOCTPAHCTBE.
[Tpu3Hak napaaienbHOCTU NPSMON U IIIOCKOCTH.

CpoiicTBa napaIeIbHOCTU NPSAMON U IJIOCKOCTH.

['eomeTpryeckue 3aaun Ha BBIYUCIICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C MapaJIEIIbBHOCTHIO
IPSIMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE.
[TocTpoeHue ceueHus, MpOXOoIAIIETo Yepes3
JAHHYIO MIPSAMYIO Ha YEPTEXKE U NMAapAJUIEITBbHOTO
JIPYrou NpsiIMOM.

Pacuér orHomenui. [lapannensHas npoexknus,
NpUMEHEHHUE JJI IOCTPOEHUS CeUeHU Ky0a 1
napajuleJenumnena.

CaolicTBa napasuienenuneia u Ipu3Mbl.
[TapamnensHble miockocTy. [IpuzHaku
MapajuleIbHOCTH JBYX IUIOCKOCTEN. Teopema o
NapauIeIbHOCTH U €IMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOJAIIEH Yepe3 TOUKY, He MPUHAAIEKALYIO
JTAHHOMW IUIOCKOCTH U CJIEJICTBUS U3 HEE.
CBoiicTBa mapaJIeNIbHBIX INIOCKOCTEN: O
NapaJuIEIbHOCTH MIPSMBIX IEPECEUEHUs IPU
NepecedeHt IByX NapajulebHbIX TIOCKOCTEH
TpeTheil; 00 0Tpe3Kax MnapaieNbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXK]y NTapaJljICIbHBIMU
IUIOCKOCTSIMH; O IEPECEUEHHUH ITPSIMON € ABYMS
NIapAJUICIbHBIMU IIJIOCKOCTSIMU

KnaccudunupoBaTs B3auMHOE PacOI0KEHUE MPSIMOi
Y TUIOCKOCTH B IIPOCTPAHCTBE, IPUBOIS
COOTBETCTBYIOIIIME IPUMEPHI U3 PEAIbHOM JKU3HHU.
®opMyIMpOBaTh ONPENEICHUE apaJlIeNIbHbIX MPSIMON
Y TUIOCKOCTH.

Jloka3pIBaTh NPU3HAK O MApAJIEIbHOCTH NPSIMON U
IJIOCKOCTH; CBOMCTBA MapalyIeIbHOCTH MPSMOM U
IJIOCKOCTH.

Pemarp crepeoMeTpuuecKkue 3a1auy BHIYUCICHUS U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C MAapaJUIEIbHOCTHIO
IPSIMBIX U IIJIOCKOCTEHN B IPOCTPAHCTBE.

Pemarp npaktuyeckue 3a1a4i Ha IOCTPOEHHUE CEYEHUM
Ha YepTekax TeTpadipa U NMapajulelenunea.

Pemarsb crepeoMeTpuueckue 3a/1auu, CBI3aHHbIE C
IIOCTPOEHHUEM CEUYEHUN TUIOCKOCTBIO.

[IpoBOAUTH TOTHYECKH KOPPEKTHBIE T0Ka3aTeIbHbIE
pacCyX/IeHHUs [IPH PELICHUH FT€OMETPUUECKUX 3a/1a4
CBSI3aHHBIX C MAPAJUIETBbHOCTHIO MJIOCKOCTEH.
CpaBHMBaTh U aHAIM3UPOBATh PEATIbHBIE CUTYAIIUH,
CBSI3aHHBIE C MMAPAJJICIIBHOCTHIO IPSIMOM U TNTIOCKOCTH
B IIPOCTPAHCTBE; MOJIEIUPOBATh peaIbHbIE CUTYALUH,
CBSI3aHHBIE C NMApPaAIJIEIIbHOCTHIO IPSIMOM U IIIOCKOCTH
B IIPOCTPAHCTBE, Ha S3bIKE T€OMETPUU




[lepnienanKyIsipH
OCTb MPSIMBIX U
MIJIOCKOCTEH B
MIPOCTPAHCTBE
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[ToBTOpenue: Teopema Iludaropa Ha miI0CKOCTH,
TPUTOHOMETPUS IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CBoiicTBa Ky0a B MPSMOYTOJIBHOTO
napajuienenuneaa. Beruncnenue JUIMH OTPE3KOB B
KyOe U mpsIMOYTOJIbHOM Mapasuiesenuree.
[lepneHAUKyYISIPHOCTD IIPSAMOM U IUNIOCKOCTH.
[Ipu3Hak nepneHAUKyIIPHOCTH IPSIMON U
IJIOCKOCTH. Teopema O CylecTBOBaHUU U
€MHCTBEHHOCTHU NPSIMOI1, MPOXOALIEH uepes
TOYKY IMPOCTPAHCTBA U MEPIICHIUKYISIPHOMN K
m10ckocTH. [ITOCKOCTH M EepIeHIUKYISPHBIE UM
npsiMasi B MHOTOTpaHHUKAX.

[lepnenaukynsp u HaknoHHas. [locTpoenue
MEepHEHANKYIIIpa U3 TOYKU Ha NpsMyto. Teopema
0 TpEX MepneHauKysapax (mpsmas u oopaTHasi).
VYron Mexay CKpelruBarOIUMHUCS IPSIMBIMHU.
[Touck nepneHauKyISIPHBIX IPSIMBIX C TOMOUIBIO
MePNEHINKYISIPHBIX TUIOCKOCTEN
OpToroHaiabHOE MPOSKTUPOBAHUE.

[TocTpoeHue cedyeHuii Kyoa, mMpU3MBbl, TPABHIBLHOM
MAPaMUIBI C TIOMOIIBIO OPTOTOHATBLHOM
MPOEKIUU.

CummeTpusi B TPOCTPAHCTBE OTHOCUTEIHHO
MII0CKOCTH. [InockocT cumMmeTpuit B
MHOTOT'PaHHHUKAX.

[Ipu3Hak nepneHANKYIIPHOCTH IPSIMOM U
MJIOCKOCTH KakK CIIEJICTBUE CHUMMETPHH.
[IpaBunIBHBIE MHOTOTPAHHUKHI

Pacuér paccTostHuid OT TOYKHU 10 TIIIOCKOCTH.
CriocoObl ONyCTUTH MEPIICHANKYISPHIL:
CUMMETPHSI, CABUT TOYKH IO TapaJIICITHbHOU
IPSIMOM.

Casur 1o HenapasuieabHON TPSMON, U3MEHEHUE
pacCTOHUMI

AKTyanu3upoBaTh (paKkThl U METO/IbI IJIAHUMETPUH,
pEeBaHTHBIE TEME, IPOBOJAUTH AHAJIOTHH.
DopMyIMpOBaTh ONPEAEICHUS: IEPIEHANKYIAPHBIX
IPSIMBIX B IPOCTPAHCTBE; OIIPEIEICHHUE MTPSIMOH,
NEPIEHIUKYIIIPHON K IIJIOCKOCTH.

Jloka3pIBaTh: JIEeMMY O MEPIEHAUKYIIPHOCTH JIBYX
NapaJUIEIbHBIX IPAMBIX K TPETHEH NPAMOI; TEOPEMBI O
CBS3M MEXKYy NapaJuIeIbHOCTHIO MPSAMBIX U UX
NEPIEHIUKYJIIPHOCTBIO K INIOCKOCTH.

Jloka3bIBaTh: TEOpEMY, BBIPAXKAIOLYIO IPU3HAK
NEPIEHIUKYJIIPHOCTU IPSIMOM U TUNIOCKOCTH; TEOPEMY
0 CYyILIECTBOBAHUU U €IMHCTBEHHOCTHU NPSAMOH,
IIPOXOJALIEH Yepe3 JaHHYIO TOUKY U
MEPIEHIUKYIISIPHON K TAHHOM IJIOCKOCTH.
N300pakaTh B3aMMHO NEPIEHAUKYISPHBIE NPAMYIO U
IIJIOCKOCTB.

dopMynMpoBaTh CBOWCTBO MEPIEHAUKYJIISAPA 110
OTHOILIEHHIO K IJIOCKOCTH.

[Tonmy4aTs npencTaBiIeHUE O 3HAYEHUN
NepHeHNKYIsApa Ui APYrux obnacTeil Hayku
(pu3uka, sHEpreTHKa, Ja3epHbIE TEXHOJIOTUN), B
peanbHOM JKHU3HHU (TEXHUKA, OKpYKarolas
00CTaHOBKA).

Jloka3pIBaTh YTBEPKIEHUS, CBSI3aHHBIE C IIPOEKLMEN
MPSAMOM Ha TJIOCKOCTh, HENMEPIEHANKYISPHYIO K 3TOMU
IPSIMOM.

Jloka3sIBaTh TEOPEMY O TPEX MEPIEHAUKYISPAX U
TeopeMy OOpaTHYIO TeopeMe O TPEX
MEPIEHIUKYIISIPAX.

[Tony4ats npezcTaBieHne 00 OPTOroOHaIbLHOM
MIPOEKTUPOBAHUH.

Jloka3pIBaTh TEOpPEMY O IPOEKLIUN TOUKH HA MPSAMYIO.
Pemars crepeoMeTpruecKne 3a1a4M, CBI3aHHbIE C
NEPIEHUKYJIIPHOCTHIO NMPSMOI U MIJIOCKOCTH.




Pewate nmpukiagHele 3a1a4n, CBA3aHHBIE C
HaXO0XXIACHUCM I'COMCTPHUYCCKUX BCIIMYHNH.

Pemate cTepeomerpuyeckue 3a1aun, CBSI3aHHBIE C
IIPUMEHEHHUEM TEOPEMBI O TPEX NEPIEHANKYJIIAPAX,
HAaxO0KJICHUEM PACCTOSIHUM, HOCTPOCHUEM MPOESKIIHIA.
CpaBHUBaTh U aHAJIM3UPOBATH YTBEPHKACHHUS C LIENbIO
BBISIBJICHUS JIOTUUECKU KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyXIeHHUI.

AHanM3upoBaTh U MOJEIUPOBATH HA A3BIKE TEOMETPUU
pCaIbHBIC CUTYalluH, CBA3aHHLIC C
MEePHEHANKYJISIPHOCTBIO MPSAMOUN U IIJIOCKOCTH;
HCCJIEN0BATh IOCTPOCHHBIE MOJEIIN, B TOM YHCIIE U C
MCIOJIb30BaHUEM ammapara anreOpsbl

Vel u
paccTostHuUs
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IToBTOpEHME: Yroa MEXAy IPIMBIMHU Ha
IUIOCKOCTH, TPUTOHOMETPHUSI B IPOU3BOJIBHOM
TPEYTrOJIbHHUKE, TEOPEMA KOCHHYCOB.
IToBTOpEHME: YIOIl MEXAY CKPELIUBAOIIMMUCS
IIPSIMBIMH B IIpOCTpaHCTBE. I eomeTpuyeckue
METO/IbI BEIYMCIICHUS YIJIa MEKAY NIPSIMBIMU B
MHOT'OI'PAHHUKAX.

JIByrpanssiii yroa. CBOMCTBO JIMHEWHBIX YIJIOB
JIBYTPAHHOI'O yIJIa.

[TepnienqukynsapHele miockocTu. CBoiicTBa
B3aUMHO NEPIEHIUKYISPHBIX INTIOCKOCTEN.

[Tpu3Hak neprneHuKyIIpHOCTH INIOCKOCTEN; Teo-

pemMa o MpsIMOM IepECEUEeHUs ABYX IIOCKOCTEN
NEPIEHANKYJIAPHBIX TPEThEU MIIIOCKOCTH.
[TpstMoyToNbHBIN Napaienenumnen; Kyo;
U3MEPEHMUs], CBOUCTBA NPAMOYTOJIBHOTO
napauienenunena. Teopema o tnaroHanu

MpAMOYTOJIBHOT'O IMapaJuICIICTIMIICAa U CIICACTBUC

U3 Hee.
CrepeomeTpruecKkue u NpUKIaJAHbIC 33/1a4H,
CBSI3aHHBIE CO B3AMMHBIM PACIIOJI0KEHUEM

AKTyanusupoBaTh (aKThl U METO/Ibl IJIAHUMETPUH,
pelieBaHTHBIE TeME, POBOIUTH aHAJIOTHH.
dopMyIMpoBaTh ONpeAeIeHUE IBYTPAaHHOTO yTJa.
Jloka3bIBaTh CBOMCTBO PAaBEHCTBA BCEX JIMHEUHBIX
yIJI0B AByrpanHoro yria. Knaccugunuponats
JIBYI'PaHHBIE YTJIbl B 3aBUCUMOCTHU OT UX I'PalyCHOU
MEpBIL.

®opMynHpoOBaTh ONpeEIeIEHNE B3aUMHO
MEPIEHIUKYISIPHBIX TUIOCKOCTEH.

Jloka3bIBaTh TEOpEMY O IPU3HAKE
MEPIEHIUKYISIPHOCTH JABYX IJIOCKOCTEM.
dopmynrpoBaTh CleACTBHE (U3 MPU3HAKA) O
MEPIEHANKYIIPHOCTH INIOCKOCTH, KOTOpast
NepHeHANKYIISIpHA MPSMOM, IO KOTOPOU MEePECeKar0TCs
JIBE TUIOCKOCTH, 3TH IJIOCKOCTSIM.

Jloka3biBaTh YTBEPKACHUS O €T0 CBOMCTBAX; TEOPEMY
Y CJIEJICTBHE U3 HEE O TUarOHAIISX MPSAMOYTOJIBHOTO
napajuiejenumnesa.

Pematsb crepeoMeTpuyeckue 3a1auu, CBI3aHHbIE C
MEPIEHIUKYIISIPHOCTD MPSAMBIX U INIOCKOCTEM,
MCIOJIB3YS TUIaHUMEeTpUUYecKre (hakThl 1 METOBI.




MPSMBIX U IIJIOCKOCTH.
[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSAMBIE,
napajieiabHble INIOCKOCTH B CTAaHIAPTHBIX
MHororpanaukax. [lapa mapaymnenbHbIx
IIJIOCKOCTEN Ha CKPEIUBAOIINXCS IPSIMBIX,
PaCCTOSIHUE MEXY CKPEIIUBAIOILIMMUCS
IPSIMBIMH B IIPOCTBIX CUTYyaLUsIX.

OrnyckaHnue nepreHIuKyaspoB, BEIYUCICHUE
PAcCTOSIHUM OT TOYKH J0 TOYKH; IPSIMOIi;
TJIOCKOCTH.

Brlunciienue paccTosiHui MEXIY
CKPEIIMBAOIIMMUCS MPSAMBIMHU C TIOMOIIBIO
NEePHEHIUKYISIPHON MIIIOCKOCTH.
TpéxrpanHslil yroi, HEpaBeHCTBaA IS
Tpéxrpanubix yrioB. Teopema [Tudaropa,
TEOPEMBI KOCHHYCOB ¥ CUHYCOB JIJIS
TPEXTPAHHOTO Yyriia. DJIEeMeHTHI chepuieckon
TEOMETPUHN: T€0IC3NUECKUE JTUHUU Ha 3eMIie

[IpoBOINUTH TOTMYECKH KOPPEKTHBIE JOKA3aTEIbHbIE
paccyX/1eHHUs [P PELICHUH T€OMETPUUYECKUX 3a/1ad,
CBSI3aHHBIX C MEPIEHIUKYJISIPHOCTBIO MIOCKOCTEN.
AHanM3upoBaTh U MOJEIUPOBATh HA A3bIKE FEOMETPUU
peabHble CUTYalluu, CBA3aHHBIE C
NEPIEHIUKYJIIPHOCTBIO MPSAMBIX U INIOCKOCTEH.
HccenenoBath NOCTPOEHHBIE MOJENH, B TOM YHUCIIE U C
MCII0JIb30BaHUEM arrapaTa ajareopsbl.

Pewate npukiagHeie 3a1a4n, CBA3aHHBIE C
HAXO0X/IEHUEM T€OMETPUUYECKUX BETUNUUH

MHororpaHHuKu

Cucremaruzanus 3HaHUN: MHOTOrpaHHUK U €ro
anemeHTsl. [Iupamuna. Buael nupamu .
IIpaBunpHasg nupamuja. [lpusma. Ipsamas u
HaKJIOHHas pu3Msbl. lIpaBunbHas npusma.
IIpssMo#t napaienenunes, NpsMoyroabHbIi
napajuiesenunes, Kyo.

Beinykibie MHOrorpanHuku. Teopema Diniepa.
[IpaBunpHBIE M OTYNIPABUIBHBIE MHOTOIPAHHUKH

Pabotats ¢ yueOHUKOM: 3a1aBaTh BOMPOCHI, JIe1aTh
3aMeYaHusi, KOMMEHTapHuHu.

AHaNM3UpoOBaTh peLICHUE 3a1a4H.

PucoBate BIyKJIbIE MHOTOTPAaHHUKH C 3aJJaHHBIMU
CBOICTBaMH; BOCCTAHABIMBATh OOIIUN BUJ] BBITYKJIOTO
MHOTOTPAaHHUKA M0 IByM €0 MPOEKIUSM.
Jloka3pIBaTh CBOMCTBA BBIITYKJIOIO MHOTOIPaHHHUKA.
PucoBarh BBIITyKIIbIE MHOTOTPAHHUKH C pa3HOU
SUJIEPOBOM XapaKTEPUCTUKOW; UCCIIEN0BATh
BO3MOHOCTH MOJYYECHHS PE3YIbTaTa MPH
BAPbUPOBAHNHU JIAHHBIX.

Jloka3pIBaTh CBOMCTBA MPaBUWJIbHBIX MHOTOIPAHHUKOB.
[I;manrpoBaTh MOCTPOEHUE MPABUIIBHBIX
MHOTOTPAHHUKOB Ha MTOBEPXHOCTAX APYTUX
MPAaBUWIbHBIX MHOTOTPAaHHUKOB

Bektopsl B
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ITousTue BCKTOpaA Ha IJIOCKOCTH U B

AKTyanu3upoBaTh (GakThl U METOJIbI IUTAHUMETPHH,




MIPOCTPAHCTBE

IIPOCTPAHCTBE.

CyMMa U pa3HOCTb BEKTOPOB, ITPaBUIIO
napaesenunesa, yMHO)KEHUE BEKTOpa Ha
YHCII0, PA3I0KEHUE BEKTOPA MO 0a3ucy Tpéx
BEKTOPOB, HE JISKAIIUX B OJHOM IIIOCKOCTH.
CkasisipHO€ ITPOU3BENECHNE, BBIYUCIICHUE yIla
MEXy BEKTOpaMH B IIPOCTPAHCTBE.
IIpocreiimne 3axa4n ¢ BEKTOPAMHU

peleBaHTHBIC TEME, TPOBOIUTH AHAJIOTHH.
OnepupoBaTh MOHATUSIMHU: BEKTOP Ha MJIOCKOCTU U B
MIPOCTPAHCTBE; KOMIUTaHApHBIE BEKTOPHI. [IpuBOIUTH
npuMepbl PU3NIECKUX BEKTOPHBIX BEJTHMYHH.
OcBauBarh paBUJia BHINOJHEHUS JEUCTBUHN CII0KEHUS
Y BBIYMTAHUS BEKTOPOB, YMHOXKEHUSI BEKTOpa Ha
yucio. Jloka3piBaTh MPU3HAK KOMILJIAHAPHOCTH TPEX
BEKTOpOB. JlOKa3bIBaTh TEOPEMY O Pa3IOKECHUU
M000T0 BEKTOpA MO TPEM JaHHBIM HEKOMILJIaHAPHBIM
BEKTOpaM

[ToBTOpEHHE,
00001eHNe 1
cucTeMaTu3alus
3HAHUM

O6o0matroiee MOBTOPEHUE TOHITHI U METOI0B
Kypca reometpuu 10 kiacca, cuCTeMaTHU3aIHS
3HAHMUU.

Hctopus pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€
pOJIb B PA3BUTUM COBPEMEHHBIX HHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

Pemarsb crepeoMeTpuueckue 3a1a4u Ha
JI0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUH,
HaXO0XKJICHUE T€OMETPUUYECKUX BEJIMYMH (JIIMH, YIJIOB,
riomaaei, o0bEMOB).

Hcnonp30BaTh IPU PELLIEHUN CTEPEOMETPUYECKHUX
3aJ1a4 MJIaHUMETpUYeCcKUe (PaKThl U METOIBI.
IIpoBOIUTE JIOTMYECKU KOPPEKTHBIE JOKA3aTEIbHbIE
PacCyKJICHHUs IPU PELICHUH CTEPEOMETPUUECKUX U
IUTAHUMETPUYECKHX 3ajad.

CpaBHUBATh U AaHAJTM3UPOBATH PEATLHBIE CUTYALlUU U
BBISBIIATH BO3MOKHOCTB €€ MOJCIINPOBAHUS HA S3BIKE
TE€OMETPHUH.

MonenrpoBaTh pealbHYIO CUTYalLlUIO Ha S3bIKE
TE€OMETPUH U UCCIIEN0BATh IOCTPOCHHBIE MOJIEIIH, B
TOM YHCJI€ U C UCIIOJIB30BAaHUEM alrapara anreopsl.
Hcnonbs30BaTh KOMIBIOTEPHBIE TPOTPAMMBI IIPH
pelIeHuN 3a1ay.

[TonyuaTs npencTaBiIeHHE O TEOMETPUH KaK O
pa3BUBAIOILEHCS HAYKE, UCCIECAYIOLIEH OKPYKAIOIIUN
MU, CBSI3aHHOM C pealbHbIMU O0BEKTaMH,
IIOMOTAIOIIIEH PELIUTh PEANIbHBIE )KU3HEHHbIE
CUTYallU! O POJIU CTEPEOMETPHUH B Pa3BUTUN
COBPEMEHHBIX NHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH.




CpaBHHMBaTh ¥ aHAIM3UPOBATh YTBEPKACHUS C IENTBIO
BBISIBJICHUS JIOTUUECKH KOPPEKTHBIX M HEKOPPEKTHBIX
paccyXIeHHU.

Uccnenosate nocTpoeHHble Mmoaenu. Mcnonbs3oBaTh
i (poBbIE pecypChl

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

102

11 KUIIACC

Ha3zBanue
pasnena (Tembl)

Komuuect
BO 4aCOB

OcHoBHOE cofiepKaHue

OcHOBHBIE BUBI JEATEILHOCTH 00YUAIOIINXCS

AHanuTryeckas
TeOMETpHUS

15

IToBTOpEHME: KOOPAMHATEI BEKTOPA HA IJIOCKOCTH
U B IIPOCTPAHCTBE, CKAIIPHOE ITPOU3BENCHUE
BEKTOPOB, BEIYHMCIICHHE YIJIa MEXAY BEKTOPAMH B
IIPOCTPAHCTBE. Y paBHEHHUE MIPSAMOH, IIPOXOIALLEH
yepes3 ABE TOYKU. Y paBHEHHE IIOCKOCTH,
HOpPMaJlb, YPaBHEHHUE IUIOCKOCTU B OTPE3KaX.
BekropHoe npousBenenue. JInnenHbie
HEPaBEHCTBA, TMHENHOE IPOrPaAMMUPOBAHHUE.
AHaIUTHYECKHE METO/IbI pacuéTa yriia Mexa1y
MPSIMBIMU U TUIOCKOCTSMH B MHOTOTPaHHUKAX.
®dopmyna pacCTOSHUS OT TOYKH JI0 TUIOCKOCTH B
KOOPJMHATAX.

Haxosx1eHne pacCTOsIHUM OT TOYKH J10 IIIOCKOCTH
B KyOe ¥ MpaBUILHON MHpaMuIe

AKTyanu3upoBath (PakThl 1 METO/IbI INIAHUMETPHUH,
peneBaHTHBIE TEME, TPOBOAUTH aHaIoruu. CBOIUTH
JICUCTBUS C BEKTOPAMH K aHAIIOTUYHBIM JEHCTBUSIM C
HX KOOpAUHATaMH.

BcnomMHUTE onpeiesieHre CKATAPHOTO YMHOKEHUS U
€ro CBOMCTBA.

BpIauciaTs ¢ TOMONIBIO CKATAPHOTO YMHOKEHUS
JUIMHBI BEKTOPOB, YIJIbl MEXIY HUMU, YCTAHABIMBATh
MEPIEHANKYISIPHOCTh BEKTOPOB.

BreIBOIUTE ypaBHEHUE MIIOCKOCTH U (HOPMYITy
pacCcTOAHUS OT TOYKHU JI0 TJIOCKOCTH.

Pemrars 3amauun, coueras KOOpAUHATHBIN U BEKTOPHBIN
METOJIEI.

IIpoBOAUTE JIOTHYECKU KOPPEKTHBIE TOKA3ATEIbHbBIC
pacCyXIEHHS TPU PEIIEHUN FEOMETPUUYECKUX 3a7a4 Ha
IIPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METOA.
AHanu3upoBaTh U MOJAEIUPOBATH HA SI3bIKE T€OMETPUU
peanbHbIE CUTYalluH, CBA3aHHBIE BEKTOPAMU U
KOOpJMHATAMU.

HccnenoBats MOCTPOEHHBIE MOJEIIH, B TOM YUCIIE U C
HCIIOJIb30BAaHHUEM alllapaTta aareopol.




Hcnonb30BaTh KOMIBIOTEPHBIE IPOTPAMMBI.
3HAKOMUTBHCS C UCTOPUEN pa3BUTUSI MATEMATUKHU

[ToBTOpEHwMeE, 15 CedeHHUs MHOTOTPAaHHHUKOB: CTaHapTHHIE CTpouThb ceueHwUs.
o0o0mieHue u MHOTOT'PaHHHUKH, METOJ CJIEJIOB, CTAHIAPTHHIE Pemiate crepeomMeTprueckue 3a1a4u Ha
cUCTeMaTH3aIHs TUIOCKOCTH, NIEPECEUYCHUS MPSMBIX U TUIOCKOCTEH. | JOKa3aTeJIbCTBO MATEMAaTHYECKUX OTHOIICHUH,
3HAHUH [TapannensHbie TPSMBIC U TNIOCKOCTH: HaXO0XKJCHUE TeOMETPUUYECKUX BEIWYHH (JIJIMH, YTIIOB,
napajuielIbHbIe CCUSHHsI, PACYET OTHOIICHHIA, Iomaaeu, 00bEMOB).
YIJIBI MEXKTY CKPEIIMBAIOIIMHCS TIPSIMBIMH. Mcronp30BaTh MpHU pEIIeHUH CTEPEOMETPUUYECKIX
[leprieHAUKYIISPHBIE IPSIMbBIE U ITIOCKOCTH: 3aj1a4 TNIAHUMETPHUYECKUE (DaKThl U METO/IBI.
CTaHJApTHBIE TTAPBI EPICHIUKYIISPHBIX [TpoBOIUTH TOTHYECKN KOPPEKTHBIC TOKA3aTEIbHBIC
TUIOCKOCTEH U TPSMBIX, CHMMETPHH pacCyXICHHS MTPU PEUICHUN CTEPEOMETPHUUCCKUX
MHOTOTPaHHHUKOB, TE€OpeMa O TPEX 3ajad.
NEPIEeHIUKYIISApaxX, BEIUUCICHUS TUH B CpaBHUBATh U aHATTU3UPOBATH PEATbHBIC CUTYAIlUU U
MHOTOTpaHHHKAX. BBISIBIISITH BO3MOXKHOCTD €€ MOJICIIMPOBAHUS Ha S3BIKE
[ToBTOpEHME: IO MHOTOYTOJIbHUKOB, TCOMETPHH.
dbopMyIIBI IS TUIOIIA/ICH, cCOOOpaxkeHus moaoous. | MoaenupoBaTh pealbHYI0 CUTYallMIO Ha SI3bIKE
[Tnomaau ceyeHnit MHOTOrpaHHUKOB: IJIOLIAIN reOMETPHUH U HCCIIeI0BaTh NOCTPOSHHbIE MOJIEINH, B
MIOBEPXHOCTEH, pa3pe3aHusi Ha 4acTH, TOM YHCJI€ U C UCTIOJIB30BAHUEM arlapara anreOpsbl.
cooOpakeHust mo1o0us Mcnonb30BaTh KOMITBIOTEPHBIE IPOTPaMMBI ITPH
peleHny 3a1a4
O0BéM 17 O6BéM Tena. OOBEM MPSIMOYTOIBHOTO CB000/IHO ONIepUpPOBATh MOHATUSAMU: 00BEM Tena,
MHOTOI'PaHHHUKA napajuiesenumnesaa. 3agaun o0 y1BoeHuu Kyoa, o 00BEM MPSAMOYTOIHHOTO TapaJIJIeIICTIHIIE/A.

KBaJipatype Ky0a; O TPUCEKIINH yrJa.
CrepeoMeTpHuecKUe 3aJaul, CBS3aHHBIE C
00BEMOM MIPSAMOYTOIHHOTO TTapaJUIeNIenUIe/1a.
[Ipuknagabie 3a1a91, CBSI3aHHBIE C BRIYUCIICHUEM
00BEMa MPSMOYTOIBHOTO MapaljieNenunea.
O0bEM IpsIMO TPU3MBI.

CrepeomeTpuyuecKkue 3aJ1auu, CBI3aHHbIE C
BBIYHCIICHHEM 00BEMOB TIPSIMOM MPU3MBI.
[TpuknanHbie 3a1a4n, CBI3aHHBIE C 00BEMOM
MPSMOU MPU3MBI.

Brruncnenue 00bEMOB TN ¢ TOMOIIBHIO
onpenenéHHoro uaterpaga. O6bEM HaKITOHHOU

®opmMynupoBaTh OCHOBHBIE CBOMCTBA 00BEMOB.
Jloka3biBaTh TeOpeMy 00 00bEME MPSIMOYTOJIBHOTO
napajuleJenuIe1a, CIeACTBUS U3 HEE.

Pa3pe3ats MHOTOTpaHHUKH, MEpEKIaAbIBaTh YaCTH.
Pemarsb crepeoMeTpuueckue 3a1auu, CBI3aHHbIE C
BbIUHCIIEHHEM 00bEMa MPSIMOYTOJILHOTO
napajuleJenune1a, Ipru3Msl.

CpaBHUBATh U aHATTU3UPOBATH YTBEPKACHHUS C LIENbIO
BBISIBJICHUSI JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXIeHHU.

AHanM3upoBaTh U MOJEIUPOBATh HA A3BIKE TEOMETPUU
peabHbIE CUTYaAIlH, CB3aHHBIE C 00BEMOM




MPU3MBI, TUPAMUBI.
dopmyna 06béMa nupamuel. OTHOIIEHUE
00bEMOB IMUPAMU/T C OOIITUM YTIIOM.
CrepeomeTpuyuecKue 3aa4u, CBI3aHHbIE C
00BEMaMH HAKJIIOHHOW MPU3MBI, TUPAMU/IBL.
[Tpuknanaeie 3anaun mo reme «OOBEMBI TEIY,
CBsI3aHHbBIE C 00bEMOM HAKJIIOHHOM MPU3MBI,
MAPaMUJIBL.

[Ipumenenue 00bEMOB. BerunciaeHue paccTosSHUS
JI0 TIIIOCKOCTH

MPSIMOYTOJIBHOTO TIapajuiesienuneia, Ipu3Mbl,
nupamusl. MccnegoBath NOCTPOCHHBIE MOIENH, B TOM
YHClie ¥ C UCIOJIb30BAHUEM armapara anreOphl.
BBIBOIUTH OCHOBHYIO HHTETPATBHYIO POPMYITY JUIsI
BBIUHCIICHUS] 00bEMOB TEJl.

Joxa3biBaTh TEOpEMY 00 00BEME HAKIIOHHOMN MPU3MBI
Ha MpUMepe TPEYroIbHOM MPU3MBI U JUIS
IIPOU3BOJILHON MPU3MBI.

Jloka3biBaTh TeOpeMy: 00 00bEME MUPaAMHUIBI,
(dbopMyIupOBaTh CIEACTBUS U3 Hee: 00BEM yCECUEHHOM
nupaMuibl. BeiBoauTh hopMyiy 175l BBIYUCICHUS
00BbEMOB YCEUEHHOM MUPAMHUIBI

Tena Bpamienus
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[{unuHapuyeckas MoBEPXHOCTb, 00pa3yoIre
UUAJTUHAPUYECKON MOBEPXHOCTH.

Hununap. [psamoit kpyrosoi nuinuHap. [1nomans
MOBEPXHOCTHU LUTUHPA.

Konunyeckasi moBepXHOCTh, 00pa3yroIue
KoHnueckon moBepxHoctu. Konyc. Ceuenue
KOHYCa IUIOCKOCTBIO, NapajlyieIbHON MIIOCKOCTH
OCHOBaHUs. Yceu€HHbIN KoHyc. M300paxeHue
KOHYCOB M YCEUEHHBIX KOHYCOB.

[Tnomaas 60KOBOI MOBEPXHOCTH M MOJTHOM
MOBEPXHOCTU KOHYCA.

CrepeoMeTpHuueckue 3aJ1aui Ha JOKa3aTelIbCTBO U
BBIYHCIIEHHE, IOCTPOCHUEM CEYEHUN UITUHAPA,
KOHYyca.

[Tpuknanubie 3a1a4u, CBI3aHHBIE C [IUITUHAPOM.
Cdepa u map.

[Tepeceuenue cheps! U mapa ¢ MIOCKOCTHIO.
Kacanwne mapa u cdepsl miaockocTsio. Bun u
u300pakeHue mapa.

VYpasuenue cepsl. [Lnomans chepsl u e€ gacTei.
Cummerpus cdepsl 1 mapa.

CtepeoMeTpHuecKre 3aJaul Ha JOKa3aTebCTBO U

CB0001HO ONepUPOBaTh NOHATUAMU: LMIUHIAPUYECKas
MOBEPXHOCTD, IIMIINHAP. M3yuaTs criocoObl noiayyeHus
LWIMHIPUYECKON TIOBEPXHOCTH, LIUIIUHPA.
N300paxaTh HMIUHAP U €70 CEYEHUSI INTIOCKOCTHIO.
CB000/IHO OMepUpPOBaTh MOHATUSIMH: KOHUYECKast
ITIOBEPXHOCTh, KOHYC, YCEUYEHHBIN KOHYC.

N3yuaTh criocoObl MoTyuyeHs] KOHHYECKOM
ITOBEPXHOCTHU, KOHYCA.

N300pakaTh KOHYC M €r0 CeUEHHs IIIIOCKOCTBIO,
IIPOXOAAIIEH Yepe3 OCh, U INIOCKOCTHIO,
NEPIEHAUKYIIAPHON K OCH.

BreiBonuTh (hopMyIibl 17151 BEIYMCIIEHUSI OOKOBOW U
IIOJIHOY ITOBEPXHOCTEN TEJ BPALLECHHUS.

Pemate crepeomerpuyeckue 3a1a4n, CBSI3aHHBIE C
TEeJIaMU BpAIIEHUs, HAX0XKJICHUEM IUIOIAAu OOKOBOW U
ITOJIHOW ITOBEPXHOCTH, IOCTPOEHUEM CEUEHU M.
Hcrnons30Bath Npu peLIEeHUH 3a1a4
IUTAaHUMETpUYecKHe (PaKkThl U1 METOBI.

CpaBHUBATh U AaHATM3UPOBATH YTBEPKACHHUS C LIENBIO
BBISIBJICHHS JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXIaeHU

AHanu3upoBaTh U MOACINPOBATH HA SI3BIKE TEOMETPUN




BBIUMCJICHHE, CBA3aHHBIC CO CPEPOi U mapom,
MOCTPOCHUEM UX CEYCHHH IIIOCKOCTHIO.
[TpuknamHbie 3a1a4M, CBSI3aHHBIC CO cepoi U
[IapOM.

[ToBTOpEHME: OKPY)KHOCTH Ha IIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaH/IapTHBIC
moxoous.

Paznmunbie KOMOMHALIMY TEIT BPAICHUS U
MHOTOTPaHHHKOB.

3anaun 1o Teme «Tena v MOBEPXHOCTH
BpaILCHUS»

pealibHbIe CUTYallUH, CBA3aHHbIE C KOHYCOM U
LIUJIAHIPOM.

HccnenoBaTh MOCTPOSHHBIE MOJIENH, B TOM YHCIIE U C
UCIIOJIb30BaHUEM armapara anreopsl
AkTyanu3upoBaTh (aKThl U METO/Ibl INIAHUMETPUH,
PCICBAHTHLIC TCMEC, IIPOBOAUTH aHAJIOTUH.

CB00OIHO OnEpUPOBATh MOHATHAMU: cepa U map,
LEHTP, paauyc, tuaMeTp chepsl U mapa.
HccnenoBaTh B3auMHOE pacmnoiioxeHue chepsl u
TUIOCKOCTH.

dopMyIHpoBaTh ONpeAeIeHUE KacaTelbHOM
MIJIOCKOCTH K cepe.

Jloka3bIBaTh TE€OPEMBI O CBOMCTBE U MPHU3HAKE
KacaTeJIbHOU IIOCKOCTH.

BreiBonuTh (hopMyiy assi BBIUMCICHUS TIOIAAN
chepsl uepes paaunyc chepsl.

Pemathb crepeomeTpruueckre 3aaun, CBI3aHHbBIE CO
chepoil 1 mapom, HaXOKICHUEM IUTOIIAAU chephl U e€
JacTei, TOCTPOSHUEM CeUeHUH cephl U mapa.
AHanIM3UpoBaTh U MOJIEIUPOBATH HA S3BIKE TEOMETPUH
pealibHbIe CUTYAallUH, CBA3aHHbIE C IIAPOM U c(hepoil.
Pematp npocteie 3a1a4u, B KOTOPBIX (UTYPHUPYIOT
KOM6I/IHaIII/II/I TCJI BpalllCHUA 1 MHOT'OI'PAaHHUKOB.
Hcnonk30BatTh MpH pelIeHry 3aj1a4, CBI3aHHBIX CO
chepoii u mapom, MIaHUMETPUIECKrEe (DAKTHI U
METO/IBI.

Pemarhb crepeoMeTprduecKre 3a/1auM, CBSI3aHHBIC C
TeJaMH BPAIICHUS, TOCTPOCHUEM CEYCHU Te
BpalicHus, C KOM6I/IHaHI/15[MI/I TCJI BpalllCHUA U
MHOTOTPaHHHUKOB.

HpOBO)II/ITI) JIOTUYCCKH KOPPEKTHBIC TOKA3aTCIbHBIC
paccyXIeHUS NP PEIICHUN T€OMETPUUYECKUX 3a/1ad,
CBSI3aHHBIX C MEPIEHIUKYISIPHOCTHIO MIIOCKOCTEH.
AHanM3upoBaTh U MOJEIUPOBATH HA 3bIKE FEOMETPUH




pE€alIbHbIC CUTYallul, CBA3aHHBIC C MHOI'OI'paHHUKaMMU.
HccnegoBathb MMOCTPOCHHBIC MOACIIN, B TOM YUCJIC U C
HCII0JIb30OBAHHEM alllapara aJ'IFe6pBI.

ITnomaam
MMOBEPXHOCTHU U
00BEMEI
KPYIJIBIX TEJ

O0béMm mnuHapa. Teopema 006 00bEME IPAMOTO
HUIMH]IpA.

[Tnomaan 60KOBOI M MOIHOM MOBEPXHOCTH
HUIMH]IpA.

Boruncnenue 00bEMOB TeN ¢ TOMOIIbIO
onpeaenéuHoro unrerpaita. O0bpEM KoHyca.
[Tnomaan 60KOBOI U MOIHOM MOBEPXHOCTH
KoHyca. CTepeoMeTpuuecKue 3aauu, CBI3aHHbIE
C BBIYUCIICHHEM 00BEMOB IUIIUH/IPA, KOHYCA.
[Tpuxnanueie 3anaun no reme «OO0BEMBI U
ionaau nosepxHocrei rea. O0bEM mapa u
IIApOBOTO CEKTOPA.

Teopema 06 06bEme miapa. [1nomans chepsl.
CrepeoMeTpHuuecKre 3aa41, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoBOTO
CETMEHTa, IIapOBOT0 CEKTOpA.

[Tpuknagueie 3agaun 1o Teme «OOBEMBI TN,
CBsI3aHHBIE C 00BEMOM I1apa U TIIOUIAAbI0 Cephl.
COOTHOIIICHHS MEX/Ty TUTOIIAIMU TIOBEPXHOCTEH
U 00BEMaMH MOOOHBIX TE.

[TogoGHBIE TENa B TPOCTPAHCTBE.

H3meHnenne o0bEMa npu mo00uu.
CrepeomeTpudecKue 3a1a4uu, CBI3aHHBIC C
BBIUMCIICHHEM 00BEMOB TEll U IUIOMIACH
MMOBEPXHOCTEN

CB000/IHO OTIIEpUPOBATH MOHATUSMH: 00BEM Tena,
IJIOLIA/1b TOBEPXHOCTH.

®opmMynupoBaTh OCHOBHBIE CBOMCTBA 00BEMOB.
Jloka3biBaTh TEOPEMBI: 00 00BEME UITUHIPA; 00
00bEMe KOHYCa.

BreiBoauTh (hopMyIibl 17151 BEIYUCIICHUS 00BEMA
YCEUYEHHOI0 KOHYCa.

HccnenoBaTh MOCTPOSHHBIE MOJIENH, B TOM YHCIIE U C
WCII0JIb30BAaHUEM alllapara aireophl.

3HaTh BO3MOXHOCTH PELICHH 33/1a4 Ha MOCTPOCHHE
LAPKYJIEM U JINHEUKOM, O KIIACCUYECKUX
HEpa3pelInMbIX 3a7a4ax.

CB0OOAHO ONIEPUPOBATH MOHATUSIMHE: IIIAPOBOI
CErMEHT, LIapOBOM CIIOH, IaPOBOM CEKTOP, OCHOBAHHUE
Y BBICOTA CETMEHTAa, OCHOBAHHME M BHICOTA IIIAPOBOTO
CJOA.

BreiBonuTh (hopMyIibl 17151 HaX0XK1eHUSI 00BEMOB
IapOBOI'0 CErMEHTA, IIAPOBOT0 CEKTOPA, MIIOMIAIN
chepsr.

Jloka3biBaTh TEeOpeMy 00 00bEMeE mIapa.

Pemate cTepeomerpruyeckue 3a1aun, CBSI3aHHBIE C
00BEMOM I1apa, IMAapOBOTO CErMEHTAa, IIIAPOBOTO
CEKTOpa, TIIOMIAIbI0 ChEpPHI.

CpaBHMBaTh U aHAIM3UPOBATh YTBEPKACHUS C LENbIO
BBISIBIICHUS JIOTUUECKH KOPPEKTHBIX M HEKOPPEKTHBIX
pacCyKJICHUM.

AHaMM3UPOBATh U MOJICTUPOBATH HA SA3BIKE TEOMETPUHU
peallbHbIe CUTYAIlNH, CBS3aHHBIE C 00BEMOM IIapa,
[IApOBOT'O CErMEHTA, IIAPOBOT0 CErMEHTA, TUIOIIA IBIO
cdepsl.

CB00OOAHO ONIEPUPOBATH MOHATHEM: ITOJJOOHBIE TEJIa B




MPOCTPAHCTBE. BBIUUCIATE 00BEMBI TEJT C ITOMOIIBIO
OIIPEIEIEHHOTO UHTErpaa.

Pemath crepeoMeTprUYeCKHe 3a/1a4H, CBSI3aHHBIC C
COOTHOIIECHUSMHU MEXTy IIOMAISIMHI IIOBEPXHOCTEH 1
00BéMaMU ITOTOOHBIX TE.

[TpoBOAKTH TOTUYECKH KOPPEKTHBIE TI0KA3aTeIbHBIC
paccyXJICHHUS MPH PEIICHUN T€OMETPUUYCCKUX 3a/1ad,
CBSI3aHHBIX C BBIYHMCIIEHHEM 00BEMOB TEJI C IIOMOIIBIO
ONpeCIEHHOr0 MHTErpaja, HaX0XKICHHEM
COOTHOIIIEHUS MEXTY TIOMIAISIMH TOBEPXHOCTEH U
00BéMamMu ITOTOOHBIX TE.

AHaIM3UPOBATh U MOJICITHPOBATH HA S3BIKE TCOMETPHH
peabHbIE CUTYaIluH, CBS3aHHBIC C 00bEMaMH U
MTOBEPXHOCTSIMH TEJI, Ha IOKA3aTeIhCTBO U HA
HAXO0XICHUE T€OMETPUUYCCKUX BEITNIMH

JBrxeHus

JIBM>KeHUs MPOCTPaHCTBA.

OTtoOpakenusi. J[Br>keHuUs: U paBEHCTBO QUryp.
OO1me cBOMCTBA NBIMKEHUN. BUIBI IBUKEHMIA:

napaielibHbIA IepeHoc, LIeHTpaibHas
CUMMETpUS, 3epKajbHasi CHMMETpPHSI, IOBOPOT
BOKPYT IIPSIMOM.

[IpeoOpazoBanus mogodus. [Ipsamas u chepa
Oiinepa.

['eomeTpryeckue 3aauu Ha MPUMEHEHUE
JIBYDKEHUS

IIpuMeHATH paBuiIa BBIIOJIHEHUS] IEUCTBUI
CJI0’KE€HHUS U BBIYUTAHUSI BEKTOPOB, YMHOKEHUS
BEKTOpPA Ha YHCJIO MPH PEIICHUHU 3a/1a4.

HaxoauTs koopiMHATHI BEKTOPA B JAHHOM 0a3uce u
CTPOUTH BEKTOP O €ro KOOpAHHATAM.

BcnoMHUTB ompesienienre CKaIsIpHOTO YMHOXKEHUS U
€ro CBOMCTBA.

BBIYUCHIATE C TOMOLIBIO CKAISIPHOTO YMHOXKEHUS
JUTMHBI BEKTOPOB, YTIIbI MEKTy HUIMU, YCTaHABIINBATh
NEePHEHAUKYISIPHOCTh BEKTOPOB.

AHaIM3UpoBaTh U MOJIEIUPOBATH HA A3bIKE FEOMETPUH
peallbHbIE CUTYAIIUH, CBA3aHHBIC C PU3NIECKUMHU
BEKTOPHBIMHU BETTUIMHAMHU.

Wcnonb30Bath npu pelieHny 3a1ad, CBI3aHHBIX C
BEKTOPAMH B IIPOCTPAHCTBE, IUITAHUMETPHUUECKHE
(baKThl ¥ METO/IBI.

CB00OOHO ONEPUPOBATH MOHATHUSIMH: OTOOpAKEHNE
MPOCTPAHCTBA Ha ce0s1, ABMKCHHE TPOCTPAHCTBA;
LEHTpaJbHasl, OCeBasl U 3epKaJIbHass CHMMETPUH,




napajJiesIbHbI IEpeHOC; PaBEHCTBO U 110100ue Guryp.
Jloka3pIBaTh YTBEPKIEHUS O TOM, YTO LIEHTpaJbHas,
0CeBasl U 3epKaJIbHAsl CAMMETPUH, TapaJlIeIbHbIN
IIEPEHOC SIBIISIFOTCS IBUKEHUSIMHU.

BeinonsaTe npeodpazoBanus moo0usl.

OmnepupoBaTh NOHATUSAMH: IIpsiMast U cepa Diinepa.
Pemarte reomMerprueckue 3a1a4u ¢ UCIOJIb30BaHUEM
JIBYKCHUH.

Hcnonp30BaTh IpH PELICHNN 3a7a4 JBUKCHHUS
IIPOCTPAHCTBA U UX CBOMCTBA

[ToBTOpEHHE,
00001eHNe U
cucTeMaTu3alus
3HAHUM
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O6o0611aro1iee MOBTOPEHHUE OHATHI U METO/10B
Kkypca reomerpun 10—11 knaccos,
CHCTeMaTH3alus 3HAHUH.

Hcropust pa3BUTHS CTEPEOMETPHUM KaK HAYKH U €€
pOJIb B pa3BUTHUU COBPEMEHHBIX WH)KCHEPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

Pemarsb crepeoMeTpuueckue 3a1a4u Ha
JI0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUH,
HaXO0XKJICHUE T€OMETPUUYECKUX BEJIMYMH (JIIMH, YIJIOB,
riomaaei, o0bEMOB).

Hcnonp30BaTh IPU PELLIEHUN CTEPEOMETPUYECKHUX
3aJ1a4 MJIaHUMETpUYeCcKUe (PaKThl U METOIBI.
IIpoBOIUTE JIOTMYECKU KOPPEKTHBIE JOKA3aTEIbHbIE
PacCyKJICHHUs IPU PELICHUH CTEPEOMETPUUECKUX U
IUTAHUMETPUYECKHX 3a7ad.

CpaBHUBATh U AaHAJTM3UPOBATH PEATLHBIE CUTYALlUU U
BBISBIIATH BO3MOKHOCTB €€ MOJEIIMPOBAHUS Ha A3BIKE
TE€OMETPHUH.

MonenrpoBaTh pealbHYIO CUTYalLlUIO Ha S3bIKE
TE€OMETPUH U UCCIIEN0BATh IOCTPOCHHBIE MOJIEIIH, B
TOM YHCJI€ U C UCIIOJIB30BAaHUEM arrapara anreopsl.
Hcnonbs30BaTh KOMIBIOTEPHBIE TPOTPAMMBI IIPH
pelIeHuN 3a1ay.

[TonyuaTs npencTaBieHHE O TEOMETPUU KaK O
pa3BUBAIOILEHCS HAYKE, UCCIECAYIOLIEH OKPYKAIOIIUN
MU, CBSI3aHHOM C pealbHbIMU O0BEKTaMH,
IIOMOTAIOIIIEH PELIUTh PEANIbHBIE )KU3HEHHbIE
CUTYallU! O POJIU CTEPEOMETPHUH B Pa3BUTUN
COBPEMEHHBIX NHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUI




OBIIEE 102
KOJIMYECTBO
YACOB IO
ITIPOTPAMME

INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

Bcero

KoHnTtpoJbHbie
padoThbI

IIpakTHYeckue
padoTbI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchl

OcHoBHbI€ NpaBUiIa U300pakeHUs Ha
PHUCYHKE IJIOCKOCTH, MapalleIbHbIX
IPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[lonsATHA cTepeoMeTpHUH: TOUKA, IpsIMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paXKeHUs Ha PUCYHKE
TUIOCKOCTH, NMapaJuIeIbHbBIX IPSIMBIX
(OTpe3KOoB), CepeIMHbI OTPE3Ka

[TonsTHS: MepeceKkarouecs MIOCKOCTH,
MepeceKarorecs npsiMasi ¥ II0CKOCTb;
MOJIYTIPOCTPAHCTBO

[TonsTHs: mepeceKkarouecs MIOCKOCTH,
MepeceKaronrecs npsimasi U II0CKOCTb;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, U300paKeHne

MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE




CICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHUOMBI CTEPEOMETPUH U TIEPBHIC
cienctBus u3 HUX. CrocoOsbl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaYeHUS IPAMBIX U TIIOCKOCTEH

10

N300paxenune ceyeHuit nupamMuabl, kKyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 MX
pé6pa. M3o0pakeHune nepeceueHus
IIOJIyYEHHBIX IIIIOCKOCTEN. PackpammmBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMU LIBETAMU

11

N300pakeHue ceueHuil nmupaMubl, Kyoa u
IIPU3MBbI, KOTOPBIE ITPOXOJAT Yepe3 UX
pEbpa. N3o0paskeHne nepecedeHus
ITOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HbIMU LIBETAMU

12

13

14

15

N300paxenune cedyeHunit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pé6pa. Nzo0pakeHue nepeceueHust
MOJTyYEeHHBIX TIOCKOCTe!. PackparimBanue
IMOCTPOCHHBIX CEYSHUH Pa3HBIMHU LIBETAMU

N306paxenue ceyeHunit nupamuabl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHust
MOJTyYeHHBIX TUIOCKOCTe!. PackparmBanue
IMOCTPOCHHBIX CeUeHUH Pa3HBIMHU [IBETAMU

Mertox cresoB it MOCTPOSHUS CeUSHU

Merton cnesoB AJist TOCTPOSHUS CEUEHUH.
CBoiicTBa nepeceueHuid MpsIMbIX U
IJIOCKOCTEN

16

Merton cnenoB 1uisi TOCTPOCHUS CEUEHHUI.
CaolicTBa niepece4eHni NpsIMbIX U




IJIOCKOCTEH

17

18

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YepTeKel U 3aIuch I1aroB
MTOCTPOCHHUS

[Toctpoenue ceveHuii B mupamuie, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh [IaroB
MIOCTPOEHUS

19

20

[TocTpoeHue ceueHuit B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEIKEH U 3aIIUCh 11aroB
MTOCTPOCHHUS

[TocTpoeHue ceueHuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alHCh I1aroB
IIOCTPOEHUS

21

22

[ToBTOpenue mnanumerpun: Teopema o
MPOIMOPLMOHANBHBIX 0Tpe3kax. [logobue
TPEYTOJIBHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceueHUIX Ha
BBIHOCHBIX uepTexax. Mcropus pa3Butus
IUIAHUMETPUU U CTEPEOMETPUU

23

24

KonrponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

B3anMHOe pacnionoxeHue npsmbIx B
npoctpancTBe. CKpenBaronecs
npsiMble. [Ipu3Haky CKpemnBaronIuxcst
npsambix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

Teopema o CylleCTBOBAaHUU U
€AVMHCTBEHHOCTH IIPSIMOM IapajuIeIbHON




26

27

JTAHHOU MPSIMO, TPOXOALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIIEH HA JaHHOU
npsamoii. Jlemma o nepeceyeHun
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannenbHOCTb TpeX HMpsiMbIX. Teopema o
TpEX mapajuieNIbHbIX NpAMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannenpHOE POEKTUPOBAHUE.
OcCHOBHBIE CBOICTBA NapaJJIEIbHOTO
npoekTupoBanus. M300pakeHne pasHbIx
¢buryp B nmapaienbHON IPOEKINUU

28

LenTpanbHas npoekuus. Yroiu ¢
COHAIPABJIICHHBIMUA CTOPOHAMH. YTOJI
MEXIy NPSMbIMU

29

321,[[8.‘11/1 Ha JOKa3aTCJIbCTBO U
HUCCICIOBAaHUC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM IIPAMBIX B ITPOCTPAHCTBE

30

31

[TonsATHA: MapauIeIbHOCTD NPSMOM U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJUIEIbHOCTH MIPSIMOU U TUIOCKOCTH.
CaolicTBa napamienbHOCTH IPSIMOH U
IIJI0CKOCTH

FGOMCTqueCKHe 3aa41 Ha BBIYHMCIICHHUEC U
JA0Ka3aTCJIbCTBO, CBA3aHHBIC C
MapalICJIbHOCTBIO IMTPSAMBIX U IIOCKOCTEH
B IIPOCTPAaHCTBC

32

33

ITocTpoeHue ceueHus, IPOXOASILErO Yepes
JAHHYIO IPSIMYIO Ha YepTekKe U
[apajuIeIbHOTO APYrou npsMon. Pacyér
OTHOILIEHUH

[TapannenpHas IpOeKUUs, IPUMEHEHUE
IUIs1 IOCTPOCHHUS CeUeHHI Ky0a U
napaienenumnena. CBoncTBa




napauiCJICrIcaa U Mpru3mMabl

34

35

[TapannensHble mockocTH. [Ipu3naku
NapaJuIeIbHOCTH JBYX IJIOCKOCTEN

Teopema 0 nmapajIeIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOASIIEH
4yepe3 TOUKY, He IPUHAAISKALYIO TaHHOM
IJIOCKOCTH U CIEACTBHUSI U3 HEE

36

37

38

39

CaolicTBa napajuiesIbHBIX IJIOCKOCTEH: 0
MapajuieIbHOCTH MPSIMBIX TIEPECEUCHUS
MIPH NEPECEUCHUU IBYX MapaljiebHbIX
IIJIOCKOCTEMN TPEThen

CaolicTBa napamuieiabHbIX IIOCKOCTEN: 00
OTpe3Kax MapajiesIbHbIX NPSMbIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHbIMUA
IJIOCKOCTSIMU; O NTEPECEUEHUH NPSIMOI C
ABYMS ITAapaJIJICIbHBIMUA IINIOCKOCTAMHA

IToBropenue: Teopema [Tugaropa Ha
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

40

41

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiefenunesna

Brruncnenue MH OTpe3KOB B KyOe U
IIPSIMOYTOJIBHOM TapajuieyIeuIe e

42

43

IlepnieH IUKYIAPHOCTD NPSIMOM U
mockocTH. [Ipusnak
MEPIEHIUKYIISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

IlepnieHIUKYIAPHOCTD NPSIMOM U
miockoctH. [Ipuznak
MEPIEHIUKYISIPHOCTHU IIPSIMON U
IJIOCKOCTH




44

45

Teopema o CyllleCTBOBaHUH U
€MHCTBEHHOCTH MPSIMOU, IPOXOAALIEN
yepe3 TOUKY MPOCTPaHCTBA U
MEPIICHANKYISIPHOMN K INIOCKOCTH

[InockoCcTH U EpIEHIUKYIIAPHBIE UM
IIPsIMBIE B MHOTOI'PaHHHUKAX

46

47

48

49

50

[1nockocTH U IepHIEHAUKYISIPHBIE UM
MPSIMBbIC B MHOTOTPAaHHHKAX

[eprieHAUKYIAp ¥ HAKIOHHAS.
[TocTpoenue nepneHUKyIsApa U3 TOUYKU Ha
PSMYIO

[eprieHAUKYIAp ¥ HAKIOHHAS.
[TocTpoenue nepneHUKyIsApa U3 TOUYKU Ha
PSMYIO

Teopema o TpEx nepneHAUKYIApax
(npsiMast u oOpaTHas)

Teopema o TpEX nepHeHANKYIIIpax
(nmpsimast 1 oOpaTHasi)

51

52

53

54

Yron Mexay CKpenMBarOIUMUCS
prIMI)IMI/I

[Tonck nepreHMKyIspHBIX IPSIMBIX C
TOMOILBIO TIEPIIEHIUKYIISIPHBIX
TIOCKOCTEH

OpTOroHAJIbHOE MPOECKTUPOBAHKE
[Toctpoenue ceuenuii Kyoa, MPU3MBI,
MPaBUJIBHON MUPAMUJIBI C TOMOLIBIO
OPTOrOHAJIBLHOM MPOEKIIUU

55

ITocTpoenue ceueHuit kyoa, IpU3MBI,
MPaBUJIBHON MUPAMUJIBI C TOMOLIBIO
OPTOTOHAJILHOM MPOEKLIUH

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ocKocTH. [Inockoctu




CI/IMMeTpI/II\/lI B MHOI'OTpaHHHUKAX

57

58

[Ipu3Hak NepneHMKyJIApHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIICJCTBUE CUMMETPUU
[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH JIO INIOCKOCTH

59

60

61

62

63

[IpaBuibHbIE MHOTOTpaHHUKH. Pacuér
pPAcCTOSIHUM OT TOYKH JI0 IJIOCKOCTH

CriocoObl OIyCTUTh NEPIEHAUKYIISPDI:
CHUMMETpPHS, CIBUT TOYKHU 110
NapaJuIeIbHON IIPSIMOU

CrBur 1o HenapajIeIbHOU NMPSAMOH,
U3MEHEHUE PACCTOSHUN

KonTponbhas padota "B3aumnoe
pacnoIoKeHHe NPSAMBIX U IIOCKOCTEN B
npocrpaHcree”

[ToBTOpEHME: Yyrosa Mexay NpsMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

IloBTOpEHME: Yron Mexay
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomeTpuyeckre METObI BBIYUCICHUS
yrijla MEeXIy NPSIMBIMH B MHOTOTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPAHHOIO yTIiia

[Tepnenaukynspasle miockocTH. CBONCTBA

B3aMMHO MECPIICHANUKYJIAPHBIX ILIOCKOCTEH

68

[Ipu3Hak nepneHmKyIspHOCTH
IJIOCKOCTEH; TeopemMa 0 mpsiMoi
[IEpECEUYCHUS ABYX IUIOCKOCTEH
MEPIEHIUKYISIPHBIX TPEThEU MIIOCKOCTH




69

[IpssMOyTONBHBIN MMapauIeIenuIe; Kyo;
WU3MEPEHHUS], CBOMCTBA MPSIMOYTOJIBHOTO
napasuiesienuneaa

70

71

72

73

TeopeMa 0 AuaroHajav mnmpsaMoOyroJIbHOro
mapajjiejacnuicaa u CICACTBUC U3 Hee

CrepeomeTpuuecKke 1 NpUKIaIHbIC
3aJ]auu, CBSI3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U INIOCKOCTHU

[loBTOpEHME: CKpELIMBAIOLIUECS PSMBIE,
napasJiesIbHble INIOCKOCTH B CTaHAapPTHBIX
MHOTOTpaHHUKAX

[Tapa napasienbHbIX IJIOCKOCTEN Ha
CKPEIIMBAOIINXCS MPSMBIX, PACCTOSIHHE
MEXy CKPEIIUBAIOITUMUCS MPSIMBIMU B
MIPOCTHIX CUTYAIUSAX

74

Paccrosame oT TOUKH J0 IIIIOCKOCTH,
pacCTosAHUEC OT HpHMOﬁ J0 IIITOCKOCTH

75

Beluncrnenne paccTosHUN MEXKIY
CKPELIMBAIOIIHUMHUCS IPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYIIIPHON TNIOCKOCTH

76

77

TpEXrpaHHbIi yroy, HepaBeHCTBA IS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAaHHOIO yIJia

DneMeHTHI CPepruyecKoil reoMeTpuu:
reoJIe3NYECKUE JIMHUU Ha 3emiie

78

79

KontponbHast padora "Yrisl u
paccrostHus"

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €T0 JIEMEHTHI"

80

[Tupamuna. Buasl nupamug. [IpaBunsnas
nupamua




[Tpusma. [IpsimMast u HaKIOHHAS TPU3MBIL.

81 1
[IpaBunbHas npusma

82 [IpssMo#t napaienenunesn, 1
MPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo

83 Brinykibsie MHOTOrpanHuku. Teopema 1
Diinepa
Brimykiibie MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBuiibHbBIE U TIOJIYIPABUIIbHBIE 1
MHOTOTPaHHUKHU

85 KonrtpomnsHast pabora "MHOrorpaHHUKH" 1

86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3znocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO 1
Paznoxenne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJTHOU 1
TUTIOCKOCTH

92 CkansipHO€ IPOU3BEIEHUE 1

93 Brruncnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Tpocreiimme 3aaun ¢ BEKTOPaMH 1

95 [Tpocreiimme 3aaun ¢ BEKTOPaMH 1

96 [Tpocreiimme 3aaun ¢ BEKTOPaMH 1

97 IIpocreiimue 3a1auu ¢ BEKTOPaMH 1

98 O06001IeH e U cucTeMaTU3alrs 3HaHU! 1

99 O06001IeH e U cucTeMaTU3alrs 3HaHU! 1

100 HToroasi KOHTpOJIbHASA paboTa 1

101 HToroasi KOHTpOJIbHASA paboTa 1




102 ‘ O060011IeHrEe ¥ cucTeMaTh3alus 3HaHUH 1

OBIIEE KOJIMYECTBO YACOB I10 102
[NPOT'PAMME




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
ara uugpoBbie
Nen/m Tema ypoka Beero Kontpoasnbie IIpakTunyeckue fl[3y'{emm Oﬁ;)lzgoBaTeJIbHLIe
padoThI padoTshI pecype
1 [ToBTOpenue TeMsl "KoopauHarsl BeKTOpa 1
Ha IJIOCKOCTH U B POCTPAHCTBE"
5 [ToBTopenue temsl "CkansipHoe 1
IIPOU3BEIEHNE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbrruncinenue yria 1
MEX]y BEKTOpaMH B IpocTpaHcTBe"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
IIPOXOJslIel uepes 1Be TOUKH"
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BexTtopHoe npousBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEHOE 1
IIPOrpaMMHUPOBAHHE
10 AHaJIMTUYECKUE METOBI pacuéra yria 1
MEXy PSIMbIMH B MHOT'OTPaHHUKAX
11 AHanuTHYECKHE METO/Ibl pacuéTa yria 1
MEX/1y TJIOCKOCTSIMH B MHOTOTpaHHHUKaX
12 dopMya pacCTOSTHUASA OT TOYKH J10 1
IJIOCKOCTH B KOOPAMHATaX
13 HaxoxneHue pacCTosIHUM OT TOYKHU 10 1
TIJIOCKOCTH B KyOe
14 Haxosxnenne paccTostHU# OT TOYKH 70 1




IIJIOCKOCTH B HpaBHHBHOﬁ ImUupaMuc

15

16

Kontposbhas padota "AHamuTudeckas
reomeTpus”

CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE
MHOTOTPaHHUKHU

17

Ceuenus MHOI'OI'PaHHUKOB: METOA CJICI0OB

18

CedeHuss MHOTOIPAHHUKOB: CTaH/IapTHbBIC
MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IIJIOCKOCTEH

19

[TapannenpHbIE PSMBIE U TNIOCKOCTH:
MapaJlyIeIbHbIC CEYEHHUS

20

21

22

[TapanyienpHble NpsSIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHUIA

[TapannenpHbIE TPSMBIE U TNIOCKOCTH:
YTJIBI MEXKY CKPELIUBAOIIUMUCS
NPSAMBbIMHA

[IepnenuKymsipHbIE IPSMBIE U
IIJIOCKOCTH: CTAHAAPTHBIE ITaphl
MEPIEHIUKYISIPHBIX TUIOCKOCTEN U
IIPSIMBIX, CAMMETPUHA MHOTOTPAHHUKOB

23

[leprienAuKyNApHBIE IPSIMBIE U
IUIOCKOCTH: TeopeMa O Tpex
NEepIEeHINKYIIsIpax

24

25

26

[IepnenqukynspHbIE TPSMBIE U
IIJIOCKOCTH: BBIYMCIICHUS JIUIUH B
MHOT'OTPaHHHUKAX

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
IO IEH, COOOPaKEHUSI TIOT00MS
[ToBTOpEHME: TomAaAn
MHOTOYTOJBHUKOB, ()OPMYIIBI JUIS
TJI0IA 1N, COOOpaKeHUsI TIOT0OMS




27

[ToBTOpEHME: IUIOMIAIM
MHOTOYTOJTEHUKOB, ()OPMYJIIBI JIS
IO IEH, COOOPaKEHHSI TTOT00MS

28

[Inomaau ceyeHrii MHOTOrpaHHUKOB:
IJIOIA 1M TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOI00US

29

[Inomaau ceyeHrii MHOTOrpaHHUKOB:
IIJIOIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00Us

30

Kontponbnas padota "IloBropenue:
MHOTOTPaHHUKH, CEYCHUS
MHOTOI'paHHUKOB"

31

32

33

34

35
36

O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO
napauiesienumnena

3anaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKITUH yIJia
CrepeoMeTpHuyecKre 3aauu, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJIBHOTO
napauiesienumnesa

[TpuknagHble 3a1a9M, CBSI3aHHBIE C
BbIUUCIIEHEM 00BbEMA IPSIMOYTOJILHOTO
napauiesienumnesa

OO6BbEM IpsIMON TPU3MBI
CrepeoMeTpHyecKHe 3a1auu, CBSI3aHHBIE C
BbIUUCIIEHEM 00BEMOB MPSMON MTPU3MBI

37

[Tpuknagaelie 3a1a4n, CBI3aHHBIE C
00BEMOM TIPSIMOIA TPU3MBI

38

Brruncnenme 00bEMOB TeN ¢ TOMOIIBIO
onpenenéHHoro uaTerpaia. O0béM
HAKJIOHHOM IPU3MBI

39

Brruncnenme 00bEMOB TeN ¢ TOMOIIIBIO
onpenenéHHoro uaTerpaita. O0béM




IMApaMH bl

dopmyna 00bEMa mupamMuabl. OTHOIICHHE

40
00BEMOB MUPAMHU/ C OOIIUM YTIIOM

a1 dopmyna 00béMa mupamuibl. OTHOIIEHUE
00BEMOB ITUPaMUJT C OOIITUM YTIIOM

42 CrepeomeTpHuyuecKHe 3a71a4M, CBI3aHHBIC C
00bEMaMU HAKJIOHHOW MIPU3MBbI

43 CrepeomeTpHuuecKkue 3a1a4u, CBsI3aHHbBIE C
00BbEMaMH IMUPAMHUIBI
[Ipuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CcBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun H9 TeMme "OOBEMEI
Ten", CBSI3aHHBIE C 00BEMOM TUPAMHUIBI

16 [Tpumenenne o0bEMOB. Boruncienne
PACCTOSIHUS JI0 TNTOCKOCTH

47 Kontponbhas pé'l'60Ta "O0BEM
MHOTOTpaHHHUKA
Hunuaapudeckas MOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Hunuaap. [Ipsamoit KpyroBod HUIMHAP.
[Tnomaap MOBEPXHOCTH IIUIHHIPA

50 Konundeckast moBepXHOCTH, 00pa3yroIiue
KOHHMYECKOU noBepxHocTH. KoHnyc

51 Ceuenne KOH}VIca TUIOCKOCTBIO,
napauiebHOM MITI0OCKOCTH OCHOBAHUS

50 VY ceuéHHblit KoHyc. N3obpaxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 Hnomelzlb OOKOBOI MOBEPXHOCTH H
TMIOJIHOM MOBEPXHOCTH KOHYCa

o4 [Tnomanas 60KOBOI MOBEPXHOCTH U




MOJTHOH IIOBEPXHOCTU KOHYCaA

55

CTepeOMeTpI/I‘ICCKI/Ie 3aJa4M Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CeueHH I OUJIMHAPA, KOHYCa

56

CTepeOMeTpI/I‘ICCKI/Ie 3aJa4M Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CeueHH I OUJIMHApPA, KOHYCa

57

58

HpI/IKJ'IaI[HHe 3aJda4yu, CBA3aHHBIC C
MUJIMHAPOM

HpI/IKJIaI[HI)Ie 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

59

60

61

62

Cdepa u map

[epeceuenue cheps! u mapa ¢
ockocThio. Kacanue mapa u cepbl
TUTOCKOCTBIO. Bu u m300pakeHue mapa
[epeceuenue cheps! u mapa ¢
ockocThio. Kacanue mapa u cepbl
TUTOCKOCTBIO. Bu u m300pakeHue mapa
VYpasuenue chepsl. [nomans chepsr u eé
yacTeu

63

Cummerpus chepsl 1 mapa

64

CrepeomeTpuyecKHe 3a1a4u Ha
JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEPOH U 1IapoM,
MMOCTPOECHUEM UX CEUEHHH MIOCKOCTHIO

65

66

CrepeoMeTpuuecKkue 3ajaun Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE cO c(hepoit U mapom,
MTOCTPOCHHUEM UX CEYEHHH MI0CKOCTHIO

[MpuksaaHbie 3313491, CBSI3aHHBIC CO
cdepoit u mapom

67

[ToBTOpEHME: OKPYNKHOCTH Ha MIIOCKOCTH,




68

BBIYHCJICHUS B OKPY>KHOCTH, CTaHIapTHBIC
og00uUs

PaSJII/I‘IHbIe KOM6I/IHaI_II/II/I TCI BpaH_[eHI/ISI nu
MHOTOTPaHHUKOB

69

70

3agaum o Teme ""Tena ¥ MOBEpXHOCTH
BpaieHus"
3anauu o teme "Tena v MOBEPXHOCTH
BpateHus"

71

72

73

74

Kontponbnas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

O06bem mummHapa. Teopema 00 00bEMeE
MPSIMOTO LUJIMHAPA

Brruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO
onpeaenéHHoro uurerpana. OopéM
KOHYycCa

IImomaay OOKOBOM U IOJTHOM
MMOBEPXHOCTU KOHYCa

75

CrepeomeTpuuecKkue 3aauu, CBSI3aHHbIE C
BBIYUCIICHHEM 00BEMOB IIMIIMHAPA,
KOHYCa

76

77

78

[Tpuknanueie 3ana4yn mo Teme "OOBEMBI U
TIJTOIAIM TTOBEpXHOCTEN Ten"

OO0BEM 11apa U MapoBOTO CEKTOpa.
Teopema 06 00bEme mapa. [Tnomans
cdepsl. CTepeoMeTprudecKue 3a1auu,
CBsI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
apa, mapoBOTro CETMEHTa U IIapOBOTO
CeKTOpa

[Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wioniaapio ceprl. COOTHOIICHUS MEXIY
IUIOMIA/ISIMH TTOBEPXHOCTEH U 00BhEMaMHU




MOIOOHBIX Te

79

[Tono6uble Tena B MpOCTPAHCTBE.
N3menenne o6nEma mpu moo0uu.
CrepeoMeTpHUyeCKre 3a]]a4, CBS3aHHBIE C
BBIUUCIIEHHEM 00BEMOB Tell | IO IeH
MOBEPXHOCTEM

80

81

82

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

JiBuxeHust npoctpaHcTBa. OToOpakeHus.
JIBuxeHus u paBeHcTBO ¢uryp. O6mue
CBOICTBA JBHKCHUI

Bupl 1BukeHMI: napaiebHbII
MEePEHOC, IEHTPAJIbHAsI CHMMETPUS,
3epKajibHasi CHMMETPHS, TOBOPOT BOKPYT
IpsAMOI

83

[TpeobpazoBanus nmomoous. [psimas u
cdepa Ditnepa

84

85

I'eomeTprueckue 3aaun Ha IPUMEHEHUE
JIBUKEHUSI

Kontponbnas padota "BekTops! B
mpocTpaHcTae”

86

Ob6o06maromiee noropeHue 11 noHATU U
MeTOA0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"[TapamienbHOCT MPSAMBIX U IIJIOCKOCTEMN
B ITpocTpaHcTBe"”

87

O6o06maromiee noropenue 11 noHATUH U
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BekTopsbl B npocTpaHcTBe"

88

Oo6o6maromee nosropenue 11 noHsATU U
MeTOA0B Kypca reometpun 10-11




89

KJIaCCOB, CUCTEMAaTH3aLUsl 3HAHUM:
"BexTopsl B mpocTpaHcTee”

O6o06maromee nosropenue 11 noHsATUH U
MeToA0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"O6beM MHOTOrpaHHUKA"

90

91

92

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIACCOB, CUCTeMAaTHU3aIl1sl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

Oo6o06maromee nmosTopenue 11 moHsATHH U
MeTOJI0B Kypca reometpuu 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"[Tmomraay MOBEPXHOCTH U 0OBEMBI
KpYyIJibIX Ten"

O6o6mmatonee nopropenue 11 nonsruii u
METO/0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWI:
"ITnomaau moBepXHOCTU U 0OBEMBI
KpyIJIbIX Ten"

93

Hrorosas KOHTPOJIbHAA pa60Ta

94

Hrorosas KOHTPOJIbHAA pa60Ta

95

96

[ToBTOpEeHUE, 06001IEHNE 1
cHCTEMaTH3aInsI 3HaHUH

WcTopus pa3BUTHS CTEpEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

97

Hcropus pa3BuTHS CTEpEOMETPUH KaK
HAyKHU U €€ POJIb B pA3BUTHU
COBPCMCHHBIX NHKCHCPHLBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




98

99

Hcropus pa3BUTHS CTEPEOMETPUM KAK
HAYKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

101

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMCHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B PA3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

102

Hcropust pasBuTHs CTEpEOMETPUH KaK
HAyKU " €€ POJIb B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

I'eomerpus Artanacss JI.C., byry3zoB B.®., Kagomues C.b. u npyrue 10 - 11 Akunonepsnoe
obmectBo "M3natenscTBo "[IpocsemnieHue"

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
https://myschool.edu.ru/
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