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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBnIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
o0pa3oBaHus, TaK Kak 00ecreunBaeT BOZMOKHOCTh U3yU€HUs JUCIUILTUH €CTeCTBEHHO-HAYYHON
HaIIPaBJICHHOCTH M IPEAMETOB T'yMaHHUTAPHOTO LHKIA. [IOCKOJIBKY JIOTMYECKOE MBILIICHUE,
dopmupyeMoe TpH HM3YYCHUH OOYYAIOIIMMUCS TOHSATHMHBIX OCHOB TI'€OMETPUH, TpHU
JI0KAa3aTebCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKHUX YTBEP)KIACHUH IpU pelIeHUn
F€OMETPUYECKUX 3aJady, yYMEHHE BBIJBUraTh M OINPOBEpPraTb TUIIOTE3bl HEMOCPEICTBEHHO
UCIOJIB3YIOTCSl TIPU PEIICHUHU 3aJa4 €CTECTBEHHO-HAyYHOrO IMKJIA, B YACTHOCTH (PU3MUECKHX
3az1ad.

Ilenp ocBoeHMs mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOJaEHHOM ypOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CHOCOOHOCTEH OOydaromuxcsi NpU HM3yYEHUU TeOMETPHH, Kak
cocTaBlsifolIeil mpeaMeTHON oOmactu «MaremaTuka U HHpOpMATHKa» dYepe3 obecreueHue
BO3MOXKHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee TIyOOKMX TeOMETPUYECKHX 3HAHUN U
NeHCTBUH, CHeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUTHOTO MPO(ecCHOHATBHOTO
00pa3oBaHUs, CBSI3aHHOTO C UCIOJIB30BaHUEM MAaTEMAaTHUKH.

[TpropuTeTHBIMH 33/ladyaMH Kypca Tr€OMETPUH Ha YriyOJIEHHOM YpPOBHE, paCHIMPSAIONIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

paclIMpeHue NpPEACTaBICHUs O T[EeOMETPUM KaK YacTh MHUPOBOW KYJIbTYpbl U
dbopMupOBaHUE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

¢dbopMHUpoBaHHE NPEJCTABICHHUS O INPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIINX
MaTeMaTUYeCKUX MOJENSAX, IMO3BOJISIIOIIMX OMNMCHIBaTh W H3y4aTh pa3Hble  SBICHUS
OKpY’KaloIlero Mupa, 3HaHUE MOHATUITHOrO amnmapaTta 1o pasjaeny «CrepeoMerpus» yuyeOHOro
Kypca r€OMEeTpHH;

(dopMHpoBaHHE YMEHMsI BIIa/IeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (UTYypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd U yYMEHUE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMbI M HAXOIUTh HECTAHJAPTHBIE CIOCOOBI PELIeHUs 3a1a4;

(dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEpPTEkKax, MOJAENAX M B pPEaJbHOM MHpPE
MHOTOTPaHHMKH U Te€Ja BPAlIEHUsI, KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopmupoBaHue IIOHUMAaHUS BO3MOXXHOCTH AKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTHUYeCKUX TEeOopHuil, (OopMUpOBaHHME MOHHMAHUS POJIM AKCHOMATHKU MpPH MPOBEACHUU
pacCyXIEHUI;

dopMHupoBaHHE YMEHHs BIaJe€Th METOJAMH JI0Ka3aTeIbCTB W AJTOPUTMOB pEIICHHUS,
YMEHMSI MX TPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pEIICHUs
CTEpEOMETPUYECKUX 33Jady MW 3aJad C [PaKTHUYECKUM cojepkaHueMm, (OopMUPOBaHUE
NpEJCTaBICHUsT O HeOoOXOJUMOCTH JIOKa3aTeIbCTB MPU OOOCHOBAaHMM MaTEMaTHUYECKHUX
YTBEPKACHUM U POJIM aKCUOMAaTUKHU B IIPOBEJEHUM I€AYKTUBHBIX PACCYXACHU;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH
oOyJaromuxcsi, MO3HABATEIbHOW AaKTHMBHOCTH, MCCIEI0BATENbCKUX YMEHUH, KPUTUYHOCTU
MBIIUIEHUS], UHTEpeca K U3YYEHUIO T€OMETPUH;

¢dopmupoBaHrue (HYHKIMOHAIBHOW TPAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: yMEHHS
pacrio3HaBaTh MPOSBICHUS TEOMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pealIbHBIX JKU3HEHHBIX CUTYalUSX W MPH U3YUYEHUU APYTUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJIEIMPOBAHUSI PEATbHBIX CHUTYallMd, MCCIEI0BaHUS
IIOCTPOEHHBIX MOJIEJIEN, NHTEPIPETALIMM [TOJIyYEHHBIX PE3YIbTaTOB.



OCHOBHBIMH COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro Kypca «l'eomerpusi» B 10-11
Kjaccax sABIArOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHororpanHukm», «Tena
BpanieHus», «BeKTOpbl 1 KOOpUHATHI B IPOCTPAHCTBEY, «J{BHKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
pelieBaHTHBIMU T€OMETpUU Ha yriayOon€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHUH
pacripefiesiieTcsi He TOJBKO 10 COJACPXKATENbHBIM JIMHUSM, HO W MO TojaM OOy4YCHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3ylbTaTaM  OCBOCHHS
®enepasibHOI paboueil MPorpaMMebl, pacrpene’aéHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpalajaiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHM30BaTh OBJIAJIEHUE T'€OMETPUUYECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCJTIEIOBATEIBHO M IOCTYIMATENbHO, C COOJIIOJICHUEM MPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYyI0 CHUCTEMY T'€OMETPUUYECKUX
MIPEACTABICHUN 00YJaroOIUXCsl, pacliupssi U yriiyossisi e€, o0pa3ysl MPOUYHbIE MHOXKECTBEHHbIC
CBSI3U.

[Tepexon K U3y4EHHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHHUs, MOCTPOSHUS HHIAWBUYaTIbHBIX
o0pa3oBaTeNbHbIX Iporpamm, oOecrneuuTbh yriayOn€HHOe U3y4yeHHUE TEOMETPUM  Kak
cocTaBJstolell yueOHoro npeamera «MaremaTukay;

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymeit npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXKAY OOIUM U TMpodeccroHATbHBIM
o0pa3zoBaHHEM.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Henenro), B 11 kiacce — 102 ygaca (3 gaca B Hezienio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBoO. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECs, MTapaJICIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku ckpemmBarOmuxcs npsaMbIX. [lapanensHOCTs IPSMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajuleibHbIE IPSIMbIE B IIPOCTPAHCTBE, MApAJUIEIBHOCTh TPEX
OPSAMBIX, ApPaJUICIBHOCTh NPSAMOM M INIOCKOCTH. [lapajuiennbHOE W LEHTpaIbHOE
POEKTHPOBaHUE, n3o0pakeHne puryp. OCHOBHBIE CBOMCTBA MApaLICIBEHOTO MPOSKTUPOBAHHUS.
N300paxkenue ¢puryp B napauiesibHOM MPOEKIMU. YTIIbl C COHAIPABICHHBIMU CTOPOHAMM, YTOJI
MEXIy IPSAMBIMU B IpocTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEN: IapasuleabHble IJIOCKOCTH,
CBOICTBA MapaJIeNbHBIX TIOcKocTer. [IpocTeiimme npocTpaHCTBEeHHBIE (PUTYPBI HA TUIOCKOCTH:
TETpa’Ap, NapaJUIeNIeNIIE], TIOCTPOCHNE CEYCHU .

[lepieHOUKYIAPHOCTS TOPAMOM M IUIOCKOCTH: IEPIEHIOUKYJISAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NApauIeIbHbIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEePHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEPHEHAUKYJISPHON
10cKOCTH. OpTOroHanbHOE MpoeKTUpoBaHue. [lepneHauKyssp U HaKIOHHBIE: PAacCTOSIHUE OT
TOYKH JI0 TJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIMs (PUTYPhI HA MIIOCKOCTb.
IlepneH AUKYIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIISIPHOCTH ABYX ILUIOCKOcTer. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTI1Bl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM U IUIOCKOCTBIO, IBYTPAHHBINA YTOJ1, IMHEWHBIN
yroJl JBYIpaHHOro yria. TpéxrpaHHslii M MHOrorpaHsbie yribl. CBOHCTBa IIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsMasi U HakJIOHHas MpHU3Mbl, OOKOBas W IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIM MapaJuleNIeNIANel W €ro cBoWcrBa. KpaTwaiilime moyTH Ha IOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupammma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHast mupamubl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
[IpaBUIBLHON mNUpamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IPaBUIIbHAs IPU3Ma W IIpaBUJIbHAs
NUpaMuJia, MpaBUiIbHASL TPEYTOJIbHAS MUPaMKJIa U MPaBWIbHBIN TeTpasap, KyO. Ilpencrasnenue
0 MPaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, TOAEKAdAP U HKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, nuaroHainu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSAMOM IPU3MBI, IUIOLIAJAb OCHOBAaHMM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUIIBHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHOW MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIbHBIX MHOI'OIPAHHUKOB.
CuMmMerpuss B TNpPaBUIBHOM MHOIOIPAHHUKE: CHMMETpPHUS MapajulesIeuIeaa, CUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPAaBUIBHON TUPAMU/IBL.

BekTOopbI M KOOPAUHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABIICHHbIE U IPOTUBOIIOJIOKHO HAIIPABIICHHBIE BEKTOpbI. PaBeHCTBO



BEKTOpOB. JIeHCTBUSA C BEKTOpAMHU: CIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)XEHHME BeKTOpa Ha uuncio. CBoicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha yucio. [loHsaTue xomiuiaHapHble BEKTOpbL. [Ipu3Hak KoMIiaHapHOCTH
Tpéx BekTopoB. [IpaBuno mnapamnenenunena. TeopemMa O pa3IoXKEHUH BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl Bektopa. CBsA3b MeX1y KOOpAMHATAMU BEKTOpAa W KOOpJAMHATaAMH TOYEK. YTOI
Mexy BekTopamu. CKaasipHOE IPOU3BEJCHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UWIMHAPUYECKAs IOBEPXHOCTh, KOHUYECKAash ITOBEPXHOCTh, chepuyeckas
MOBEPXHOCTh, OOpa3ymoiiue mnoBepxHocTed. Tena BpalleHHs: MMJIUHAP, KOHYC, yCEUEHHBIN
KOoHyc, cdepa, map. BzaumHoe pacrnonoxxeHue cdepbl U IIOCKOCTH, KacaTelabHas MIOCKOCTh K
cgepe. M300paxeHue Ten BpalleHUs Ha MII0cKocTU. Pa3BépTka nunuuapa u konyca. CuMMeTpust
ctheps! 1 mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MNPSIMOYTOJBHOTO
napajuienenunena u ciueactBus u3z He€. OOBEM HpsIMONM M HAKJIOHHOM MPU3MBI, LUIUHAPA,
nupaMuiel ¥ KoHyca. OOBEM 11apa v apoBOro CETMEHTA.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnucaHHas B IWJIMHAD,
omucaHHasg okoyio InunHapa. [lepeceuenue cdepsl U mapa ¢ miockocTelo. Kacanue mapa u
cdepsl II0cKOCThIO. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK HJIM TEJIO BPAILECHMUS.

[Tnomanp MOBEpXHOCTH LMIMHApA, KOHYca, Iutomaas chepel u e€ yacteil. [logobue B
npoctpaHctBe. OTHomeHHe 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue momodusi, romoreTus. PemieHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEpEOMETPUUYECKIX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAHHUKOB W TEJI BpAIICHUs: CEYEHUs LWIMHApA
(mapamienbHO W TMEPIEeHIUKYISIPHO OCH), CEYEHUs KOHyca (mapajiiebHble OCHOBAaHUIO U
POXOJAILINE Yepe3 BEepIIMHY), CEYSHUs IIapa, METOAbI IMOCTPOEHUS CEYEHHUH: METOJ CIIEIOB,
METOJI BHYTPEHHETO MMPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEN TUIOCKOCTH.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepannn HaJ BEKTOpaMu. BEKTOpHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOPHOrO YMHOXEHHd. IIpsmoyronpHas cucrema KOOpPAMHAT B IIPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxenue BekTopa no 6asucy. KoopaiuHaTHO-BEKTOPHBIM METOX MpH
pEIIeHNN T€OMETPUYECKUX 3a/1ay.

J{BH2KeHHsI B IPOCTPAHCTBE

JBwxkenust mpoctpancTBa. OrtoOpaxkenus. JIBwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOICTBa JABW)XEHUH. BuIbl ABM)KEHMI: MapaJlIeNIbHBI NEPEHOC, LEHTpalbHAas CUMMETpHS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsiMoit. IIpeoOpazoBanus noxpodus. [psmas u chepa
Ditnepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaHUE:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOI'O0 YJIEHAa POCCHUHCKOro OOIecTBa, MPEICTABICHHE O MaTEMaTHUYECKHX OCHOBAaX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TIpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUCHHUEM;

2) NnaTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAIIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTeMaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJb30BAHUE ATHUX JOCTHUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOTI'O CO3HAHMS, STUUECKOTO MOBEICHUSI, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKuM U AESTENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B MOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peHIeHHH, pacCcyXIeHUH, BOCIPUUMYHBOCTH K
MaTE€MaTUYECKUM acleKTaM pa3ju4YHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMaTHUECKUE 3HAHUSI B HHTEPECax 3JI0pPOBOTO
u Oe3omacHOro obpasa >XU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATETLHOCTHIO,

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYJA0Jt00Us, UHTEpEC K pa3audHbIM chepam
npo(hecCHOHANBEHOM JESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYEeCKOMY OO0Opa3oBaHUIO U
camM000pa3oBaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaNlpaBIe€HHOCTH;

7) IK0JI0rMYecKoe BOCIIMTaAHUE:

c(hOpMUPOBAHHOCTh JKOJOTMYECKOW KYyJIbTYpbl, TOHUMAHWE BIUSHUS COIUAIBHO-
HSKOHOMHUYECKHUX TPOLIECCOB HA COCTOSHUE NIPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I00ANFHOTO — XapakTepa  JKOJOTMYECKHX  MpoOieM, OpHeHTalmus Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHUW JJIs pelIeHUs 3a7ad B 00JIACTH OKpYKAIOUIeH Cpeibl, TNIAaHUPOBAHUE
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUM I OKPYXKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOT0 TIO3HAHMS:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESITENbHOCTH, 3TAlOB €€ pa3BUTHS U 3HAUMMOCTHU JUIsSl pa3BUTHUSI LIMBUIIM3ALNH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe JeiiCTBHS

Ba3oBble 1ornyeckue neiicTBus:

BBIABJIATE MW XAPAKTCPHU30BATH CYHMICCTBCHHLIC ITPHU3HAKKW MAaTEMAaTUUYCCKHUX O6”I)€KTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONpEAETCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMK, OCHOBAaHUA [UIsi 000OIIeHUs u
CpaBHEHMS, KPUTEPUHU IPOBOAMMOIO aHAIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPeoOpa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIC U
OTpHUIaTeNIbHbIE, EAMHIYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUYUs B (pakTax,
JaHHBIX, Ha6JIIOI[eHI/I$IX u YTBCPKIACHUAX, npeajaratb KPpUTCPpUH JJISL BBISIBJICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MAaTEMATUYECKUX YTBEPXKACHUU (IIpsIMble U
OT MPOTUBHOTO), BBICTpAaUBaTh ApPryMEHTAIMIO, IMPUBOAUTH MPUMEPHl M KOHTPIPUMEDHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS 1 BHIBOJIBI;

BBIOMpaTh CHoco0 pemieHus YydeOHOW 3agaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelIcHuA, BBI6I/IpaTB HauboJee HOI[XOI[SIHII/Iﬁ C y‘IéTOM CaMOCTOATCIIBHO BBIACIICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIONIb30BATh BOIMPOCHI KaK MCCIEN0BATENLCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BONPOCH], (UKCHUpYIOIIME MPOTUBOpEUYHe, MpoOjeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UINIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa, SBIEHUS, MPOIECCa, BBISIBICHHUIO
3aBHUCHMOCTEHN MCXKOY O6'BGKTaMI/I, SABJICHUSAMM, ITPOLECCAMU;

CaMOCTOSITENIbHO (OPMYJIMPOBATh 0000IIEHUSI ¥ BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOTO
HAOIIO/IEHUsI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3yJlbTaTOB, BHIBOJOB U
0000I1IEHHI;

IMPOTrHO3UPOBATE BO3ZMOXKHOC PA3BUTHC IIPOLECCAa, a TAKKE BbIABHUIaTh MPCAIIOIOKCHUA O
€T0 pa3sBUTUH B HOBBIX YCIIOBHAX.

Pabora ¢ nnopmanmeii:

BBISBIISITH JePUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJIsI OTBETA HAa BOIPOC U IS
pelIeHMs 3a1a4H;

BbIOMpaTh HMHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CHUCTEMAaTH3UpPOBaTb M HHTEPIPETUPOBATh MH(OPMAIMIO pPA3TUYHBIX BHIOB H  (QopM
MIPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMHGpOpMaLMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMmax,
WITIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHHUMATh M (OPMYIHPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAax, JaBaTb IMOJACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJbTar;

B XO0Jle 00CYXIEHHs 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYXIAaeMOH TEMbI, IPOOIEeMBI,
pelnraeMoi 3a1auu, BHICKA3bIBATh MJCH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIora, O6Hapy)KI/IBaTI) pasiiniuc u CXOACTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMYIMPOBATH Pa3HOTIIACHS], CBOU BO3PAKECHUS;

IPE/CTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, MCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuzanus:

COCTaBJIATh IUIAH, aJIFOPUTM pelIeHHs 3a/auyd, BBIOMpaTh CIOCOO pemeHHs ¢ y4ETOM
UMEIOLINXCS PECypCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJVIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIIECcca U pe3ysIbTaTa pelleHns MaTeMaTUUeCcKOH 3a1auu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHMKHYTh IIPH PELIEHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3ysibTaTa LEIHM M YCIOBUSM, OOBICHATH HPUYUHBI
JOCTIDKEHUSI WM HEJOCTIKEHHsI pe3yJibTaToOB JESATENbHOCTH, HAaXOAWTh OLIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas /1eSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
pemieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3alMi0 COBMECTHON paloOThI, pacmpenensTh BHIbI paboT, JOTOBapHBAaThCs, OOCYXKAATh
MIPOIIECC U PE3YIbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyHmHoBbIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIC), BBIMOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JCHCTBHS C
JPYTUMH 4JI€HAMH KOMAaHJbl, OLIEHMBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI



K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOO/IHO ONEPHPOBATH OCHOBHBIMH IOHSTHUSIMH CTEPEOMETPHH IIPU PELICHUH 3a/a4d U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHUA;

INPUMEHATh AaKCHOMBI CTEPEOMETPHUH M CJICACTBUS W3 HUX TIPH PEIICHUU
TreOMETPUUCCKUX 3a]1a4;

KJIacCH(UIUPOBATH B3aUMHOE PACIIOIOKEHUE NPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, NMPSMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZIHO ONEpPHPOBATH MOHATUSAMH, CBA3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEKIY
OPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM H IJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOZHO pAacmo3HaBaTh OCHOBHBIE BUABI MHOTOTPAaHHUKOB (IIpH3Ma, MUpPaMHIA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

KJIacCH(PUIUPOBATH MHOTOTPAHHUKH, BEIOMPAsi OCHOBAHUS ISl KJIaCCU(UKAIINY;
CBOOOZHO OIEpPUPOBATh MOHSATHSIMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapajuIeIbHOE, IIEHTPAIFHOE M OPTOTOHAIBHOE MPOSKTHPOBaHUE (HUTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHs (GUTYp Ha IIIOCKOCTH;

CTPOUTH CEUYEHHS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIOJIHSTH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIYUCIIAATh  TUIOMIAJM  TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (MIpHU3Ma, MHPaMuUa),
reOMEeTPUUECKUX TeJl C MPUMEHEHUEM (HopMyT;

CBOOOJTHO ONEpUPOBATh TOHSATHSIMU: CHMMETPHS B MPOCTPAHCTBE, LEHTP, OCh M
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPBI;

CBOOOJTHO OTIEPUPOBATH MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpAWHATAM B
IPOCTPAHCTBE;

BBITOJIHATH IEHCTBHS HAJl BEKTOpaMH;

pemaTh 3aJa4d Ha JIOKa3aTeNIbCTBO MATEMAaTHYECKHWX OTHOIICHWH M HaXOXKICHHE
TreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUU
MaTeMaTHYECKUX 33]]a4 TMOBBIIIEHHOTO M BHICOKOTO YPOBHSI CJIOXKHOCTH;

OPUMEHSATH MPOCTEUIINE IPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI TIPY PEUICHUH CTEPEOMETPHUYECKUX 3a]1aY;

U3BJIeKaTh,  NpeoOpa3oBbIBATH W HMHTEPIPETUPOBaTH  HMHMOpMAIMIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypax, IPEICTABICHHYI0 Ha YepTeXax u
PHCYHKaX;

NPUMEHATh TIONYYEeHHBIE 3HAHUS Ha TPAaKTUKE: CpPaBHUBATh W aHAIM3UPOBATH
peanbHbIE CHUTYAIlH, IPUMEHITh U3YUCHHBIE MOHSTHS B MPOIECCE MOWCKA pPEIICHUs
MaTeMaTHYecKu c(HOpMyITUPOBAHHON MPOOIEeMbI, MOJETUPOBATh PEANbHBIE CUTYalluu
Ha S3bIKE TEOMETPUH, MCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TEOMETPUYECKUX IOHATHH W TEOpeM, ammapara anreOpbl, pemiath MpPaKTHYECKHe
3a/1a4M, CBSI3aHHBIC C HAXOXKJICHUEM reOMETPUIECKUX BEINYNH;

UMETh TPE/ICTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TE€OMETPUM KaK COCTaBHOM
qacTH (yHIaMEHTa Pa3BUTHS TEXHOJIOTHA.

K xonmy 11 ky1acca o0yyaromuicss HAyYUuTCS:



CBOOOJHO OTEPUPOBATH MOHITHIMHY, CBSI3aHHBIMU C IWIHHJIPUYECKON, KOHHYECKON U
cheprueckoil MOBEPXHOCTIMHU, OOBSICHITH CIIOCOOBI MOTyUEHUS;

ONEepUPOBATh MOHITUSIMHU, CBA3AHHBIMU C TEJaMHU BpPALICHUS: IMJIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Teja BpalleHus (IMIMHIP, KOHYC, cepa U map) u 00BACHATH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHHUs;

KJIacCCU(UIIMPOBATh B3aUMHOE PACMOJI0XKeHUE cephl U MIOCKOCTH;

BBIUKCIISTh BEJIWYUHBI JIEMEHTOB MHOTOIPAaHHUKOB U TeJ BpalleHus, oOBbEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO OMEPUPOBATH MOHSATHSAMH, CBSI3aHHBIMH C KOMOWHAIUMSAMU TN BpAIICHUS U
MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIM B chepy M ONMHMCAHHBIN OKOJIO chepsl,
cdepa, BMcaHHAasi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYHCIISATH COOTHOIICHHS MEXAY TUIOMIAISIMUA MTOBEPXHOCTEH U 00BEMaMH TOJOOHBIX
Ten,

n300paxarh W3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3
PUCYHKOB IPOCTBIX OOBEMHBIX (UTYpP: BHI CBEPXY, COOKY, CHH3Y, CTPOUTH CEUECHHUS
TeJ BpAIICHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBbIBATh nH(pOpMAaLIHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKNX (UTYpax, MPEACTABICHHYI0O Ha 4Yeprexax u
PHUCYHKAX;

CBOOOIHO OTEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OTNEPAllMK HaJl BEKTOPaMU;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CHCTEMEe KOOpMHAT;

pemiath TEeOMETPUYECKHE 3aJaud Ha BBIYHCICHHE YIJIOB MEXIYy NPSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIENIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/1a ITPH PEIICHUH;

CBOOOJHO OIEpPUPOBATh TMOHSATUSMHU, CBSI3aHHBIMU C JBHKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA IBHKCHUM;

BBHITIOJHATh M300pakeHUsT MHOTOTPAHHUKOB M TeN BpaIllleHUS TpPHU MapajljieIbHOM
NepeHoce, MEHTPATBHONH CUMMETPHUH, 3epKaTbHOH CHMMETPHH, TIPH TTOBOPOTE BOKPYT
PsIMOM, TIpeoOpa3oBaHus 10100,

CTPOUTH CCYCHHUS MHOTOTPDAaHHUKOB W TeJl BpANICHHUSA: CEYCHHS IFIIMHIpA
(mapamienbHO W MEPIEHANKYIISIPHO OCH), CEUCHHS KOHYyca (TapajiieIbHbIe OCHOBAHHIO
U TIPOXOJISIIKE Yepe3 BEPIIUHY), CEUCHHUS 1apa;

UCIIOJIb30BaTh METOJBI TIOCTPOCHHUS CEUEHUH: METOJH CJIECJIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPIKICHHUS;

NPUMEHATh TeOMETpHUYeCKHe (aKThl JUIsl PEIICHUsS CTePEOMETPUYCCKUX 3ajad,
MPEIIOJIATa0IINX HECKOJIBKO IIaroB PEIIeHUs, €CIIM YCIOBUS MPUMEHEHUS 3a/1aHbl B
SIBHOW W HEeSIBHOU (hopme;

pemaTh 3aJa4d Ha JOKA3aTelbCTBO MATEMATHYECKUX OTHOIICHUHW W HAXOXICHUE
F€OMETPUYECKUX BEIUYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHHUKAITIOHHBIE CUCTEMBI TIPH
pEIIeHNU CTEPEOMETPUUECKHX 3a/1aY;



MNPUMCHATH TIOJYUYCHHBIC 3HAHWA HaA IPAKTUKEC: CpaBHUBATb, AHAJIU3UPOBATL U
OLICHMBATh PEAJIbHBIC CUTYaIMH, IPUMEHATh U3y4CHHBIC IOHATHS, TEOPEMBI, CBOMCTBA
B Ipolecce TOMCKAa pEUICHHs MaTeMaTH4ecKu CGHOPMYIMPOBAHHONW MPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYAllUN Ha A3BIKC I'COMCTPUU, UCCIICAOBATL ITOCTPOCHHBIC
MOJIETIH C WCIOJIb30BaHUEM T€OMETPHUYECKUX IOHATHI M TEOpeM, armapara anreOpsl,
penaTh NPakTUYeCKUe 3aa4r, CBSI3aHHBIC C HAXOXK/ICHHEM IeOMETPUYECKUX BEINYNH;
UMETh TIPEJICTABICHUS 00 OCHOBHBIX JTamax pa3BUTHA I'€OMETPUH KaK COCTaBHOM
qyacTH (PyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoaundecTBo yacoB
Ne HaumeHoBaHue pa3iesioB M TeM K 0 dueKkTpoHHbIE (LM (POBbLIE)
n/n NPOrpamMMbl Bcero OHTPOILHBIC paKTHiecKkne o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTsbI

1 BBJCHHE B CTCPEOMETPHEO 23 1 https://resh.edu.ru/subject/17/10/

5 B3anmHoe pacnosnioskeHue npsiMbIX B 6 1 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE

3 [TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN B 3 https://resh.edu.ru/subject/17/10/
MPOCTPAHCTBE

4 [lepneHuKyISIPHOCTD NPSAMBIX U IJIOCKOCTEN o5 https://resh.edu.ru/subject/17/10/
B IIPOCTPAHCTBE

5 VI H pAcCTOSHES 16 1 https://resh.edu.ru/subject/17/10/

6 MHOTOrpAHHUKH 7 1 https://resh.edu.ru/subject/17/10/

7 BeKTOPHI B IPOCTPAHCTRE 12 https://resh.edu.ru/subject/17/10/

8 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS 5 2 https://resh.edu.ru/subject/17/10/
3HaHUM

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuyecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne m/m NporpamMmbl Bcero Konrposnbnere | lIpaxraieckue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI

1 AHATHTHYECKAS FEOMETPHS 15 1 https://resh.edu.ru/subject/17/11/

5 [ToBTOpEeHME, 00600IIEHNE U CHCTEMAaTH3aIlUs 15 1 https://resh.edu.ru/subject/17/11/
3HAHUH

3 O65EM MHOTOIPAHHNKA 17 1 https://resh.edu.ru/subject/17/11/

4 Tera Bparenus 24 1 https://resh.edu.ru/subject/17/11/

5 [Tnomanu moBepXHOCTH U OOBEMBI KPYTIIBIX 9 1 https://resh.edu.ru/subject/17/11/
TeN

6 TIRkoKeH”A 5 1 https://resh.edu.ru/subject/17/11/

7 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS 17 5 https://resh.edu.ru/subject/17/11/
3HaHUM

OBIIEE KOJIMYECTBO YACOB I10 102 8 0

[NPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

Bcero

KonTposbHble padoThbl

OcHoBHbIE TIpaBUIIa U300pAKEHUS HA PUCYHKE
MJIOCKOCTH, MapajlIeNbHBIX MPSAMBIX (OTPE3KOB),
CepeHbI OTpe3Ka

[ToHsATHS CTEPEOMETPHH: TOUYKA, IPSIMast, TUIOCKOCTb,
npoctpancTBo. OCHOBHBIE ITPaBUiIa H300pakeHUs Ha
PHUCYHKE IIOCKOCTH, MTapaJUICIbHBIX IPSIMBIX
(OTpe3KoB), cepeHbI OTpe3Ka

[MousTHS: IepeceKaroInecs MIOCKOCTH,
NIEPECEKAIOIINECS MPSMasi U TUIOCKOCTH;
HOJIYIIPOCTPAHCTBO
[ToHsATHS: IepeceKarorecs MIOCKOCTH,
HepeCceKaroIInecs npsiMasi U IIOCKOCTb;
TIOJTYIIPOCTPAHCTBO

MHoOrorpaHHHKH, U300payKEHHE TPOCTEUTITHX
IPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX
00BEKTOB

MHoOrorpaHHHKH, U300payKeHHE TPOCTEUTITHX
IPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX
00BEKTOB

AXCHOMEI CTCPCOMETPHU U IICPBLIC CICACTBHA U3 HUX

AxcuoMsl CTCPCOMETPHUH U IICPBBIC CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIEACTBUS U3
HuX. CriocoObl 3a/1aHus NPSIMBIX U MJIOCKOCTEN B
npoctpancTBe. O003HaYSHHS MPSIMBIX M IJIOCKOCTEH

10

N306paxeHne cedeHnii mupamMuibl, Kyoa 1 MpuU3Msl,
KOTOpBIE MPOXOAT Yepe3 ux péopa. M3o0paxenue
nepecedeH sl MOJTyYeHHBIX TUIOCKOCTEH.




11

12

13

14

PaCKpaI_HI/IBaHI/Ie IMOCTPOCHHBIX CeUeHUI Pa3sHbIMHA
OBCTaMU

N300paxkenune ceueHuil nupamuabl, Kyoa v pu3Msl,
KOTOpbIE TPOXOAT yepe3 ux pédpa. M3o0paxenue
NEPECEUCHUS MOTYUEHHBIX MNIOCKOCTEH.
PackpamBanue NOCTPOEHHBIX CEYEHUH Pa3HBIMU
OBE€TaMH

N300paxkenue ceueHunil nupamuabl, Kyoa v pu3Msl,
KOTOpBIE NIPOXOAT yepe3 ux pédpa. M3o0paxenue
NepPECEYCHU S MOTYUEHHBIX IIJIOCKOCTEH.
PackpaimmBanyue NOCTPOEHHBIX CEUYCHUN Pa3HBIMU
OBE€TaMU

N306paxkenue ceueHuit nupamubl, Kyoa v Mpu3Msl,
KOTOpbIE TPOXOAT yepe3 ux péopa. M3o0paxenue
NepeCceYeHU s MOTYUEHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOSHHBIX CEUYCHUN Pa3HBIMU
1[BETaMU

Merton ciaenoB ajs MMOCTPOCHUA CeUYCHUH

15

Merton crnenoB i mocTpoeHus ceuenuid. CBoicTBa
MEePECEUCHHI MPSAMBIX U MIIOCKOCTEN

16

17

18

19

20

Merton cieoB Ui mocTpoeHus ceueHuil. CBoiicTBa
MIEPECEUECHHU M MPAMBIX U INIOCKOCTEN

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péopax. Co3jaHne BBIHOCHBIX YepTexel U
3aMnMch AroB NOCTPOEHUS

[TocTpoenue ceuenuii B nupamue, Kyoe no Tpém
ToukaM Ha péopax. Co3jaHne BBIHOCHBIX YepTexel u
3aIKCh IIaroB MOCTPOEHUS

[TocTpoeHue ceueHuii B mupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Co3aHne BBIHOCHBIX YepTexel U
3aIKCh 11aroB MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuze, Kyoe 1mno Tpém




21

22

23

ToukaM Ha pEOpax. Co3aHKe BHIHOCHBIX YepTexkel u
3aIUCh 1IaroB MOCTPOCHUS

IToBTOpenue nnanumerpun: Teopema o
IPONOPLUOHATBHBIX OTpe3Kax. [lonobue
TPEYrOJIbHUKOB

IToBropenue mnanumerpun: Teopema Menenast.
PacueTsl B ceueHMsIX Ha BEBIHOCHBIX YepTeEkKax.
Wcropus pa3BuTUS MIIAHUMETPUU U CTEPEOMETPUU
KontponpHast padora "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

25

B3aumMHoe pacroniokeHue npsiMbIX B IPOCTPAHCTBE.
CkpeuuBatoiuecs npsmele. [Ipuznaku
CKpelLuBaroImuxcs npsMoix. [lapanienbHbie npsmble
B IIPOCTPAHCTBE

Teopema 0 CylIeCTBOBAHUU U €IMHCTBEHHOCTH
IIPSAMOM NapAJIEIbHOW JAHHOMN MPSIMOU,
MIPOXOJSIIEH yepe3 TOUKY MPOCTPAHCTBA U HE
JIeXKaen Ha TaHHOW npsiMoi. JleMMa o mepecedyeHrun
NapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapaienpHOCTB TpexX NpsMbIX. Teopema o TpEx
NapaJuIeIbHBIX NPsAMBIX. TeopeMa o
CKPELIUBAIOIINXCS IPSIMBIX

27

28

[TapamnensHOE poekTHpoBaHue. OCHOBHBIE
CBOICTBa MapaJljIeIbHOTO MPOEKTUPOBAHUS.
N300pakeHue pa3HbIX (GUTyp B NapayjieabHON
POEKLINU

[lenTpanbHas npoeKus. Yroj ¢ COHanpaBIeHHbIMU
CTOPOHAMHU. YTOJI MEXAY NPSIMbIMHU

29

3aauM Ha JOKa3aTeIbCTBO U UCCIIEI0BAaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPSMBIX B
IIPOCTPAHCTBE

30

[ToHsTHS: MapaIETbHOCTD NPSIMOM U TIJIOCKOCTH B




npoctpanctse. [Ipu3Hak napamieabHOCTH IPSIMOM U
1ockocTd. CBOMCTBA AapajIeIbHOCTH MIPSIMON U
IUIOCKOCTH

31

FGOMeTpI/I‘iCCKI/IC 3aJa4d Ha BBIYHCICHUEC U
A0Ka3aTCJIbCTBO, CBA3aHHBIC C MAPaIJICJIbHOCTHIO
MMpSAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBEC

32

[TocTpoeHue cedueHus, MPOXOSIIET0 Yepe3 TaHHYI0
IPSIMYIO Ha YEPTEKE U NapauIeIbHOrO Ipyroi
npsMoid. Pacuér oTHomeHui

33

[TapannensHas IpoeKLUs, IPUMEHEHUE IS
MOCTPOCHHS CEUYEHUH Ky0a 1 mapaiesienuie/a.
CaolicTBa napasuieienurnea 1 Mpu3Mbl

34

35

36

[TapannensHbie 10cKocTH. [Ipu3Haku
[apajuIeJIbHOCTH JBYX IUIOCKOCTEN

TeopeMa 0 mapajICIbBHOCTH U €ITMHCTBEHHOCTH
MIJIOCKOCTH, MPOXOAIICH Yepe3 TOUKY, He
MPUHAISKANTYIO JaHHOW TUIOCKOCTH U CIIEJICTBUS U3
Hee

CaolicTBa napasuieabHbIX MIOCKOCTEN: O
NapaJUIEIbHOCTH MIPSIMBIX IIEPECEUEHUS ITPU
NEPECeUEHUH JBYX MapauIeIbHbIX INIOCKOCTEH
TpeThen

37

38

CBoiicTBa mapaieNbHbIX MIIOCKOCTEH: 00 OTpe3Kax
NapajuIeIbHBIX MPSAMBIX, 3aKJIFOUEHHBIX MEXKITY
NapauIeJIbHBIMU IIJIOCKOCTSIMU; O NIEPECEUEHUH
IpsIMOM C IBYMS TapaJuIeIbHBIMU MIJIOCKOCTSIMU

[ToBTropenue: Teopema [Iugaropa Ha miaockocTu

39
40

[ToBTOpEHUE: TPUTOHOMETPHUS IPAMOYTOJIBHOTO
TPEYrOJIbHUKA

CgoiicTBa Ky0a 1 MPsIMOYTOJILHOTO MapauleNenuneaa

41

Brruucnenue 1MH OTPE3KOB B Ky0Oe u
MPSIMOYTOJILHOM Tapaieenurne/e

S




[leprieHIUKYISAPHOCTD MPSIMOM U MIIOCKOCTH.

42 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U INIOCKOCTH .

43 [IeprieHIUKYIAPHOCTD NPSMOM U IIIOCKOCTH. 1
[Tpu3Hak neprneHAuKyISpHOCTH MPSIMOM U INIOCKOCTH
Teopema 0 Cyl1eCTBOBaHUU U €IUHCTBEHHOCTH

44 IPSIMOM, POXOIAIIEH Yepe3 TOUKY IPOCTPAHCTBA U 1
NEepHEHIUKYJIIPHOM K MJIOCKOCTH

45 [TnockocTy U nepreHANKYIIIpHbIE UM IPSMBIE B 1
MHOTOT'paHHHKaX

16 [TnockocTH U epIeHANKYISIPHBIC UM MIPSIMBIE B 1
MHOI'OI'paHHHKaX

47 [eprienaukymnsap u HakinoHHas. [Toctpoenue 1
HEepIEeHIUKYIIpa U3 TOYKU Ha MPSIMYIO

48 [Tepnennukyinsp u HaknoHHast. [Toctpoenue 1
NEepIEHINKYIISpa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx nepneHAUKYIsApax (mpsmas u 1
obOpartHas)

50 Teopema o Tpéx neprneHAnKyIsApax (mpsmas u 1
oOpatHasi)

51 VYron Mexay CKpelrBatoUUMUCS MPSIMbIMU 1

59 [Touck nepreHANKYISpHBIX NPAMBIX € NOMOLIbIO 1
NepIEHINKYIISPHBIX TUIOCKOCTEH

53 OpToroHanbHOE NPOEKTUPOBAHNE 1

54 [TocTpoenue ceuennii kyoa, MpU3MBlI, HP&BI/IHBHOﬁ 1
NUPaMU/IbI ¢ TOMOIIBIO0 OPTOTOHAJIBHON MPOEKIIUU

55 [Toctpoenue ceuenuii kyba, mpU3MBI, HPaBHHLHOﬁ 1
MUPaMUJIBI C TIOMOIIBIO0 OPTOTOHAIFHON TPOEKIIHU
CuMMeTpus B IPOCTPAHCTBE OTHOCHTEIHHO

56 miockocTH. [Imockoctu cummerpuil B 1
MHOTOTpaHHHKaX

57 [Ipu3Hak neprneHaAuKyIIpHOCTH MPSMOM U IUIOCKOCTH 1




KakK CJICACTBUC CUMMETPUU

[IpaBuiibHBIE MHOTOTpaHHUKU. Pacdy€T paccTosiHuii OT

S8 TOYKH J0 IJIOCKOCTH

59 [IpaBuiibHBIE MHOTOIpaHHMKHU. PacyéT paccTosiHul OT
TOYKH JI0 IIOCKOCTHU

60 CriocoObl OIyCTUTh NIEPIEHAUKYILAPLL: CHMMETPHA,
CIBUT TOYKH I10 APAJLJIEIbHOU NPAMOU

61 CnBur no }ienapannenLHoﬁ IIPSIMOM, U3MEHEHHUE
paccTositHui

62 KonTponbHas paGOTa:'BBaI/IMHOC pacnclnoxceHHe
IPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE
IToBTOpEHME: Yyron Mexay NpsMbIMU Ha IJIOCKOCTH,

63 TPUTOHOMETPHUSI B IPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64 IToBTOpEHME: YrONI MEXAY CKPEILNBAOILUMUCS
IIPSIMBIMH B IIPOCTPAHCTBE

65 ['eomeTprueckre METObI BBIYMCIICHUS yIila MEXIY
IPSIMBIMU B MHOTOTPaHHHMKAX

66 JIByrpanssiii yroa. CBOMCTBO JIMHEWHBIX YIJIOB
JIBYTPaHHOI'O yIJla

67 IlepnengukynsapHbie IUIOCKOCTH. CBolicTBa B3aUMHO
NEePIEHAUKYIISIPHBIX TUIOCKOCTEN
[Ipu3Hak nepneHaAuKyJISpHOCTH IUIOCKOCTEH;

68 TeopeMa O IIPsIMOi IEpeceUeHns IBYX IUIOCKOCTEN
NEPIEHAUKYIISIPHBIX TPEThEH IITIOCKOCTH

69 Hps[vMoyronLHLIﬁ napajuiefienunen; Kyo; u3MepeHus,
CBOMCTBA MIPSIMOYT'OJIBHOTO MapaJuIeIICIIUAIIE A

70 Teopema o nuaronanu HPAMOYTO/ILHOTO
napaJuIeIIeIUIe1a U CIEACTBUE U3 HEE
CrepeoMeTpHuueckre U NPUKIIAIHbIE 3aa4H,

71 CBSI3aHHBIE CO B3aHMMHBIM PACIOJIOKEHUEM IPSIMBIX U

IIJIOCKOCTH




HOBTOpeHI/ICZ CKpCIIUMBAKOIHUECA IIPAMBIC,

72 napaieNibHbIe TUIOCKOCTH B CTAHIAPTHBIX 1
MHOI'OI'paHHHKaX
[Tapa nmapanieabHbIX TIOCKOCTEN HA

73 CKPEIIMBAIOIINXCS IPAMBIX, PACCTOSIHUE MEXKAY 1
CKPELIMBAIOILMMHUCS MPSIMBIMU B IPOCTBIX CUTYALUAX

74 PaCCTOfIHI/Ie OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT 1
PSIMOM 10 TUIOCKOCTH
Beluncienue paccTosHUN MEXIY

75 CKPELTUBAOIIMMHUCS MPAMBIMH C IIOMOIIBIO 1
NEePIEHINKYIISIPHOH MII0CKOCTH
TpéxrpaHHslil yroi, HEpaBeHCTBA IS TPEXTPAHHBIX

76 yrioB. Teopema [ludaropa, TeopemMbl KOCUHYCOB U 1
CHUHYCOB JUI TPEXTPAHHOIO yIila

77 DeMeHThI ChepruuecKoil reOMeTpUn: reoIe3NIecKre 1
JMHUM Ha 3emiie

78 KonTtponbsHast padota "Yrisl u paccTosiHuS" 1

79 CI/ICTeMaTI'/‘I?,aHI/ISI 3HaHu# "MHOTOrpaHHUK U €ro 1
JJIEMEHTHI

80 [Mupamuna. Buasl nupamun. [IpaBunsHas nupamuaa 1

81 [Ipu3ma. IIpamas u HakinoHHas npusMel. [IpaBuibHas 1
npu3Ma

82 IIpssMo#t napaienenunes, npsMoyroabHbIi 1
napajesenunes, Kyo

83 Beinyknbie MHOrorpanHuku. Teopema Oinepa 1

84 Brimykiieie MHOrorpanHuku. Teopema Diinepa. 1
[IpaBuIbHBIE M TOTYIIPABUIILHBIE MHOTOTPAHHUKHU

85 KonTtposnpHas padora "MHoOrorpaHHUKH" 1

86 [ToHsATHE BEKTOpaA HA IJIOCKOCTH M B IPOCTPAHCTBE 1

87 CymMa BEKTOpOB 1

88 Pa3zHOCTH BEeKTOpOB 1




89 [TpaBuno mapasienenurena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO0 1
01 Paznoxenue BEKTOpa 10 0asucy TpEéx BEKTOPOB, HE 1
JIeKANTUX B OJHOM TIOCKOCTH
92 CkayisipHOE MTPOU3BEICHUE 1
93 Beruucnienue yria Mexy BEKTOpaMH B 1
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
95 [Ipocrefinme 3a1a4un ¢ BEKTOpaMH 1
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
97 [Ipocrefinme 3a1a4un ¢ BEKTOpaMH 1
98 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1
99 O06001IeHre U CUCTEMaTU3aIUs 3HAHUN 1
100 Hrorosast koHTpoIbHAs paboTa 1
101 Hrorosast kKoHTpoOIbHAs paboTa 1
102 O00011IeHNE U CUCTEMATU3AIMS 3HAHUM 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoauuyecTBO 4acoB

Ne n/n Tema ypoxa Bcero KonTposbHbie padoTsl

1 [ToBTOpenue temsl "KoopauHarsl BEKTOpa Ha 1
IJIOCKOCTH M B TPOCTpaHCTBE"

2 [ToBTOpenue Tembl "CkansipHoe IPOU3BEICHUE 1
BEKTOPOB"

3 [ToBTOpenue Temsbl "Bhryucienne yria Mexmay 1
BEKTOpaMH B IPOCTpaHCTBE"

4 [ToBTOpenue Tems! "YpaBHEHHE IPAMOI, 1
MPOXOJIAIICH Yepe3 ABE TOUKH"

5 YpaBHeHHE IIIOCKOCTH, HOPMaib, YyPaBHEHUE 1
IJIOCKOCTH B OTPE3Kax

6 YpaBHEHME MJIOCKOCTH, HOPMaJlb, YPABHEHHE 1
IJIOCKOCTH B OTPE3Kax

7 BekropHoe npousseneHue 1

8 JInHeliHbIE HEPABEHCTBA, JIMHEWUHOE 1
IPOrPaMMUPOBAHNE

9 JIuneliHbIC HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBaHKE

10 AHaJIUTHYECKNE METOBI pacuéTa yriia Mex1y 1
IPSIMBIMU B MHOTOTpaHHHUKaX

11 AHaJIUTHYECKHE METO/IbI pacuéTa yriia Mexy 1
IUIOCKOCTSIMU B MHOT'OT'PaHHUKAxX

12 ®opmysa pacCTOSIHUS OT TOUKH J10 TUNIOCKOCTHU B 1
KOOpJMHATax

13 Haxoxnenue paccTosIHUN OT TOYKH JO MIIOCKOCTH B 1
KyOe

14 Haxosnenue paccTossHUI OT TOYKHU A0 IVIOCKOCTH B 1

IIPaBUJIIbHON UPAMUJIE




15 KonTponbhas pabota "AHnanuruueckas reomerpus” 1

16 CeveHuss MHOIOIpaHHUKOB: CTaHJApTHbBIE 1
MHOTOT'PaHHUKH

17 CeueHust MHOTOIPaHHUKOB: METO/I CJIEJIOB 1

18 CequHHhHHHOFpaHHHKOB:CT&Hﬂ&BTHBK:HHOCKOCTH, 1
nepeceyeHust MPSIMBIX U IMIIOCKOCTEN

19 [NapannenbHble TPSMbIE U TUIOCKOCTH: MapaJuieIbHbIe 1
CeUeHMsI

20 HapannenvaHe HpsSMBIE U TNIOCKOCTH: PacyET 1
OTHOIICHHUN

21 [TapannenbHble NpsIMbIE U MIIOCKOCTU: YIJIbI MEXY 1
CKPEIIMBAIOIIUMUCS MPSMBIMH
[eprieHAUKYIApHBIE IPSIMBIE U TIOCKOCTH:

22 CTaHJapTHBIE Mapbl NEPIEHIUKYIAPHBIX IUIOCKOCTEH 1
U TIPSIMBIX, CHMMETPHHA MHOTOI'PaHHHKOB

23 [leprienAMKYIApHBIE IPSMBIE U IJIOCKOCTH: TEOpEeMa 1
0 TpeX MEepIEeHIUKYIsIpax

24 [TepnieHIMKyNIIpHBIE IPSIMBIE U TIIOCKOCTH: 1
BBIYUCIICHUS [UTMH B MHOTOT PAHHUKAX

o5 [ToBTOpEHUE: MIIOIIAa I MHOTOYTOJIBHUKOB, (DOPMYIIbI 1
JUIs TUIOINaAel, cooOpaXkeHHs o 100us

26 [ToBTOpEHME: MIIOIIAa I MHOTOYTOJIBHUKOB, (hOPMYIIbI 1
JUIs TUIOINaAel, cooOpaXkeHHs o 100us

97 [ToBTOpEHMeE: M0 MHOTOYTOJIbHUKOB, (DOPMYJIBI 1
JUTS TUTOIIAIeH, cooOpaxkeHus oa00us
[Inomany cedeHnii MHOTOIPaHHHUKOB: IIJIOIAIN

28 MOBEPXHOCTEH, pa3pe3aHus Ha 4YacTH, COOOpakeHUs 1
mogoous
[Inomany cedeHnii MHOTOIpaHHHUKOB: TUIOIIAIN

29 MOBEPXHOCTEH, pa3pe3aHus Ha 4YacTH, COOOpaskeHUs 1

mogoous




KoHntposbhas padota "IloBTOpeHHE: MHOTOTPaHHUKH,

30
CEYEHUs] MHOTOTPaHHUKOB"

31 O6béM Tena. OOBeM MPSIMOYTOIBHOTO
napasuiesenumnena

32 3amaun 00 yaBOCHHH Ky0a, 0 KBajpaType Kyoa; o
TPUCEKLIUH yTiia

33 CrepeomeTpHuyecKme 3aauu, CBSI3aHHbIE ¢ 00BEMOM
MPSIMOYTOJIBHOTO Tapajiesenumneia

34 [Tpuxnanueie 3a1a4u, CBI3aHHBIC C BBIYUCICHUEM
00BbEMa TIPSIMOYTOJIBHOTO Mapajuiesenunena

35 O0BEM MIPAMOIA TPU3MBI

36 CrepeomeTpHyecKHe 3a1a4H, CBSI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IPSIMOUN PU3MBI

37 [Tpuxnanubie 3a1a4u, CBA3aHHBIE C 00BEMOM MPSAMOit
TIPU3MBI
Boruncnenne 00bEMOB TeIl ¢ TOMOIIBIO

38 onpeaenéHHoro uurerpaina. O0bEM HaKIIOHHON
TIPU3MBI

39 Borunicnenue 00bEMOB TeN ¢ TOMOIIBIO
onpenenéHHoro uHTerpaita. O6bEM nupamu sl

40 ®opmyna o6béMa nupamuibl. OTHOIIEHHE 00BEMOB
MUPaMHU/J] C OOILKM YTIJIOM

41 ®opmyna o6béMa nupamuibl. OTHOIIEHHE 00BEMOB
MUPAMHU/J] C OOILKM YTIJIOM

42 CrepeomeTpHUeCcKHe 3a/1a4H, CBSI3aHHBIE C 00bEMaMuU
HAKJIOHHOM MPU3MBI

43 CrepeomeTpHuuecKue 3a/1auu, CBsI3aHHbIE ¢ 00bEMaMuU
TTUPAMHU/TBI

44 [Tpuxnanueie 3anaun no reme "OOBEMBI TEN",
CBsi3aHHBIE C 00BEMOM HAKIIOHHOM MPU3MBI

45 IIpuknagaeie 3agayun mo teMme "OO0bEMBI Te"

bl




CBsI3aHHBIE C 00BEMOM IMApaMHIbI

[Tpumenenue o0bEMOB. Brruncnenue paccTosHus 10

46
IJIOCKOCTH

47 KonTtponsHas padora "O6béM MHOTOrpaHHuKa"

48 HI/IJII/IHI[pI/I‘-ICCKaiI IIOBEPXHOCTh, 00pa3yoolue
UIMHJIPUYECKON TTOBEPXHOCTH

49 Humunaap. [psmoit kpyrosoit munuuap. [hiomans
MOBEPXHOCTH LIWJIMHIPA

50 Konunyeckas moBepXHOCTb, 00pa3yroIre KOHHYECKOM
noBepxHocTu. Konyc

51 CeueHne KoHyca MJIOCKOCThIO, apaJlIeIbHOM
MJIOCKOCTH OCHOBAHMSI

52 YCCII.:éHHLIﬁ KoHycC. M300pakeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

53 [Tnomaae 6OKOBOM MOBEPXHOCTH U ITOJTHON
MOBEPXHOCTH KOHYCa

54 [Tnomane 60KOBOM MOBEPXHOCTHU U MOJHOMN
MOBEPXHOCTU KOHYCa
CrepeoMeTpHuueckre 3aJaul Ha J0Ka3aTebCTBO U

55 BBIYHUCIIEHHE, TOCTPOCHUEM CEYeHUH IIMINHpa,
KOHyca
CrepeoMeTpuuecKre 3aJaui Ha J0Ka3aTeIbCTBO U

56 BBIUMCJIEHHE, TOCTPOCHUEM CEUEHUN LIWINHIPA,
KOHyca

57 [TpuknaaHble 3aauu, CBA3aHHbIE C IUIMHIPOM

58 [TpuxnanHeie 3a1a4u, CBSI3aHHBIE C HJIUHAPOM

59 Cdepa u map
[Tepeceuenue cdepsl U mapa ¢ miockocTrio. Kacanme

60 nrapa u cepsl mI0ckocTho. Bun u n3o0paxkenue
nrapa

61 [lepeceuenue cheps! 1 mapa ¢ mwiockocThio. Kacanue




nrapa u cepsl mIockocTeio. Bun u nzoOpaxkenue
niapa

62 VYpasuaenue chepsl. [Lnomans chepsl u e€ gacrei 1

63 Cummetpus cdhepsl U mapa 1
CrepeomeTpHuyecKHe 3aJa4i Ha JOKa3aTelIbCTBO U

64 BBIYHCIICHHE, CBSI3aHHBIE CO c(hepoit U mapom, 1
IMOCTPOEHUEM MX CEYEHUH TIJIOCKOCTHIO
CrepeomeTpHuyecKHe 3aJaul Ha JOKa3aTelIbCTBO U

65 BBIYKCIICHHE, CBSI3aHHBIE CO c(hepoii u mapom, 1
MIOCTPOCHHEM MX CEUCHHH TIOCKOCTHIO

66 [Ipuknagabie 3a1a491, CBSI3aHHBIE CO c(hepoil U mapom 1

67 [ToBTOpEHUE: OKPY)KHOCTH HA IIIOCKOCTH, 1
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHJAapTHBIE TO100us

68 Paznuunbie KOMOMHALIUY TEI BpaIllEHUs U 1
MHOTOI'PaHHHKOB

69 3agaun o Teme "Tena v MOBEpPXHOCTH BpameHus " 1

70 3anauu o reme "Tena ¥ MOBEPXHOCTH BpalieHus" 1

71 KonTponsHas pabora "Tena u noBepxHOCTH 1
BpanieHus"

72 O6wém nununaapa. Teopema 06 00BEME IPSIMOTO 1
IMHIpA

73 Brruucienne 00bEMOB TEN ¢ IOMOILBIO 1
onpenenénHoro uHTerpana. O0bEM KoHyca

74 [Tnomanu 60KOBOI M MOTHOM MOBEPXHOCTH KOHYCA 1

75 CrepeomeTpHuyecKHe 3aauu, CBSI3aHHbIE C 1
BBIYHUCIICHHEM 00BhEMOB IIHITMHIIPA, KOHYCa

76 [Tpuknagaeie 3agaun 1o Teme "OOBEMBI U TUTOIIAIH 1
MoBepXHOCTEN Ten"
O06BéMm mapa u maposoro cekropa. Teopema 00

77 06béme mapa. [Imomane cheprr. CTepeomerpruyeckme 1

3aaa4u, CBA3aHHBIC C BBIYMCIICHHUEM 00BEMOB 1Iapa,




IapoOBOIo CErMEHTAa U MIApPpOBOI'0 CCKTOpa

78

79

[Tpuknagueie 3agaun 1o Teme "OO0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM IIapa U IIOLIA/IBIO CHEPHI.
COOTHOIIICHHS] MKy TUIOIIA/ISIMU TTIOBEPXHOCTEN 1
00BEéMaMH TOHOOHBIX TEI

[TonoOHEbIe Tena B mpocTpaHcTBe. M3menenue oobéma
npu noxodun. CTepeoMeTpuiecKue 3aaadm,
CBSI3aHHBIE C BHIYMCIIEHUEM OOBEMOB Tel U
IJI0IIAaIe TOBEPXHOCTEN

80

81

KoHntposnbHas padora "Ilnomaayu moBepXHOCTH U
00BEMBI KpyTJIbIX TEN"

JBuxenust npoctpancTBa. OtoOpakenus. JBrxeHus
U paBeHCTBO Guryp. O61re cBoCcTBa JBUKECHHIA

82

83

Buap! n1BukeHMit: napauielibHbIN EPEHOC,
LIEHTpaJIbHAsl CAMMETPHUS, 3epKajbHasi CHMMETPHS,
IIOBOPOT BOKPYT IIPSIMOi

[IpeobpazoBanus momoowus. [Ipsmas u cepa Ditnepa

84
85

86

['eomeTpuyeckue 3a1a4un Ha IPUMEHEHUE JBUKEHUS
Kontponbnas padota "BekTops! B mpocTpancTse”

O6o06matomiee moBroperue 11 MoHSATHIT 1 METOIOB
Kypca reomerpun 10—11 knaccoB, cucremaTu3anus
3HaHuii: "[lapanienbHOCTh IPSIMBIX U IUIOCKOCTEN B
npocTpaHcTae”

87

O6o6maromiee nopropenue 11 MOHATHIT 1 METOIOB
Kypca reomerpuu 10—11 kaccoB, cuctemaTu3aus
3HaHMi: "BekTopsl B mpocTpaHcTBE"

88

89

O6o06matomiee moBTopeHue 11 mMoHSATHIT 1 METOI0B
Kypca reomerpun 10—11 knaccoB, cucremaTu3anus
3HaHMil: "BekTopsl B mpocTpaHcTBe"

O6o06matomee moBToperue 11 MOHITHIT 1 METOIOB

Kypca reomerpun 10—11 knaccoB, cucremaTuzanus
3HaHui: "O0beM MHOrOrpaHHHKaA"




90

O6o06matomee moBTopeHue 11 MOHATHI 1 METOI0B
Kypca reomerpun 10—11 kaccoB, cucremaTuzanus
3HaHui: "O0beM MHOTOIrpaHHUKA"

91

92

O6o06matomee moBTopeHue 11 MOHATHIT B METOIOB
Kypca reomerpun 10—11 kaccoB, cucremaTu3anus
sHaHuil: "[l1omanyu moBepxXHOCTH U 0OBEMBI KPYTIIBIX

"

TCII

O6o6maromee nopropenue 11 MoHSITHI U METOIOB
Kypca reomerpuu 10—11 knaccoB, cucremaTuzanus
3Hanuii: "Ilnomaan noBepXHOCTH B 0OBEMBI KPYTIIBIX

TCJI

93

HToroBast KOHTpoINIbHAs paboTa

94

HToroBast KOHTpoOIIbHAs paboTa

95

[ToBTOpEeHUE, 0000IIEHNE ¥ CHCTEMATH3aIUs 3HAHUN

96

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€
pOJIb B pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

97

I/ICTOpI/IH Pa3BUTHA CTCPCOMECTPHUU KaK HAYKHU U ee
POJIb B pa3BUTHU COBPEMECHHBIX WHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U

98

I/ICTOpI/IH Pa3BUTHA CTCPCOMECTPHUU KaK HAYKU U ee
POJIb B pa3BUTHU COBPEMEHHBIX NMHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U

99

I/ICTOpI/IH Pa3BUTHA CTCPCOMECTPHUU KaK HAYKU U ee
POJIb B Pa3BUTHU COBPEMECHHBIX NWHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U

100

101

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUUN KaK HAYKU U eé
POJIb B pa3BUTHHU COBPEMEHHBIX NWHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Uit

Hcropust pa3BUTHS CTEPEOMETPHUN KaK HAYKH U €€

POJib B pa3BUTHHU COBPEMCHHBIX HWHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Uit




HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€

102 POJIb B pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U 1
KOMIIBIOTEPHBIX TEXHOJIOTHI
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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