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yri1y0JieHHbI YPOBEHb
st ooydarommxest 10 — 11 kiraccos

MNOSACHUTEJIBHAS 3AITUCKA

Pabouast mporpamma cocraBneHa Ha ocHoBe TpeOoBanuii ®I'OC COO k pesynbraram
OCBOCHHSI OCHOBHOHM 00pa3zoBaTeNbHON MpOTrpaMMbl cpemHero oomero obOpaszoBanus MAOY
COLI Ne 9, ¢ yueToMm mporpamm, BKJIIOYEHHBIX B €€ CTPYKTYpYy, Ha OCHOBE (elnepaibHOTro
cepBuca «KoHcTpykTrop pabouux mnporpamMm no ydeOHbIM npeameram» u DOII cpeanero
o0miero o0pa3oBaHus, a TAK)Ke OPUEHTUPOBAHA HA IIeJIEBbIC IPUOPUTETHI, CHOPMYITUPOBAHHBIC B
benepanbHO paboyel mporpaMMe BOCIIUTAHHUS.

['eomerpust sBiIsieTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
0o0pa3oBaHus, TaKk Kak 00ecrieunBaeT BO3MOKHOCTh U3YyUE€HHUsS AUCLHUILUIMH €CTECTBEHHO-HAayYHOU
HAIpaBJIEHHOCTH U MPEIMETOB T'yMaHUTapHOTro ILuKjia. [I0CKONbKY JIOTMYECKOE MBIIIEHUE,
dopmupyeMoe TIpH M3YYEHUU OOYYarOIIMMHUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JIOKA3aTeIbCTBE TEOPEM M TOCTPOCHHUU IEMOYKU JIOTUYECKUX YTBEPXKICHUU TPU PEIICHUU
reOMETPUYECKUX 3a/ad, YMEHHME BBIIBUraTb M OIPOBEpPrarh I'MIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCS TIPU PEIICHUH 3a]la4 €CTeCTBEHHO-HAYYHOTO LHWKJIA, B YaCTHOCTH (PU3MUECKUX
3ajiay.

Ilenb ocBoeHust mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOa€HHOM ypOBHE —
pa3sBUTHE WHIMBHUyalIbHBIX CIIOCOOHOCTEH OOy4arOIMXCs NpPU H3yYEHUM TEeOMETpUH, Kak
cocTaBisitoleil npeaMmeTHol obnactu «MaremaTuka U MH(pOpMaTHKa» yepe3 obecreueHue
BO3MOXHOCTH HPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee IIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeHCTBUH, CIeNM(UIHBIX T€OMETPHH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(hecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIBb30BaHUEM MaTeMaTHKH.

[TpropuTeTHEIME 33/1a4aMU Kypca T€OMETPHUN Ha YTIyOJIEHHOM YPOBHE, paCIIUPSIFOIIUMHU
U YCHJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paciuiMpeHue TpEACTaBICHUS O TEOMETPUH KaK dYacTH MHUpPOBOW KYJIBTYpHl U
(opMHpOBaHUE OCO3HAHUS B3aUMOCBS3H T€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE TPEACTABICHUS O TPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTeMaTHUECKUX MOJENSIX, TO3BOJIIONIMX ONUCHIBATH M M3ydaTb pas3Hble SBICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATUIHOrO ammapata no pasnaeny «CrepeoMerpus» yuyeOHOro
Kypca reoOMeTpuH;

(dbopMHpoBaHHE YMEHHsI BIIaJIETh OCHOBHBIMH MOHATHSIMH O TIPOCTPAHCTBEHHBIX (DUTYpax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMyd U YMEHHME HX NPUMEHSATh, YMEHUS
JI0Ka3bIBaTh TEOPEMbI M HaXOJIUTh HECTAHJApTHBIE CIOCOOBI PEILIEHUs 3aa4;

dopMHupoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaxX, MOJENAX U B PEATbHOM MHpE
MHOTOTPAaHHHKH U TeJla BpaIlleH!Us, KOHCTPYHPOBATh T€OMETPUIECKHE MOJICITH;

dbopmupoBaHue NOHUMAaHUA  BO3MOXHOCTH AKCHOMATHYECKOTO IIOCTPOEHHUS
MaTeMaTHYECKUX TEOpHui, (HOpMUpOBaHWME MOHWMAHUS POJIM AKCMOMATHKH TIPU TPOBEICHHU
pacCyKIeHUN;

dbopMUpOBaHHE YMEHHMs BIIAJIETh METOJAMM [IOKA3aTelIbCTB M aJTOPUTMOB pEILLIEHUS,
YMEHUSI MX TPUMEHSATh, MPOBOJUTH JIOKA3aTelbHbIE pPACCYXKAECHUS B XOJ€ pELICHUS
CTEpEOMETPUYECKHUX 33Jad M 3aJad C [PaKTUYECKUM CoJiepKaHueM, (OpMHUpPOBaHHE
NpEICTaBICHU O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAaHMM MaTEMaTHYECKHX
YTBEPXKJICHUH U POJIM AKCHOMATUKH B IIPOBEIEHUH JEYKTUBHBIX PACCYXKACHUM;

pa3sBUTHE M COBEPIICHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
0o0y4aroIuxcsl, MO3HABATEIBHOM AaKTUBHOCTH, MHCCIIEOBATEIbCKUX YMEHHUH, KPUTUYHOCTU
MBILICHHS], UHTepeca K U3y4EHHIO T€OMETPUH;



dbopMupoBaHue (QYHKIHMOHATHHONW T'PAMOTHOCTH, PEIIEBAHTHOW TEOMETPUU: YMEHUS
pacro3HaBaTh MPOSIBICHUS TI'E€OMETPUUECKUX TIOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peATbHBIX JKU3HEHHBIX CUTYAlUSX W MPH U3YYEHUU JPYTUX y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEl M 3aKOHOMEpPHOCTEW, MOJEIMPOBAHUS pEalbHbIX CUTYyallUuid, HCCIeIOBaHUS
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALIU [T0JIYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEP)KAaTEIbHBIMUA JIMHUSAMH y4eOHoro kypca «l'eomerpusi» B 10-11
Kjaccax ABIAIOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHoOrorpaHHukm», «Tena
BpallleHus», «BEKTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBEY, «JBIKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TpeboBaHHEe «yMETh OMEPUPOBATH IMOHATHIME,
pelIeBaHTHBIMU T'€OMETPUU Ha yriayOon€HHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHUH
pacrpesieNiieTcsi HE TOJbKO IO COJEp)KaTeNbHBIM JIMHUSM, HO M MO ToAaM OOydYeHHs.
CopnepxaHue 00pa3oBaHHs, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yJibTaTaM  OCBOEHUS
®OenepalibHON padoueil MPOrpaMMebl, pacrpeneiaEHHbIM M0 ToAaM O0y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIMIIMAIBHBIM BONpPOCaM OOydaronmecs
oOpalaiiuch HEOJHOKPAaTHO. OTO TMO3BOJSET OPraHM30BaTh OBJIAJIEHUE T'€OMETPUUECKUMU
HNOHATUSIMM M HABbIKAMHU IIOCJIEIOBAaTEIbHO M IOCTYINATENbHO, C COOJIIOJIEHUEM MpHUHLUIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOIIYID CHUCTEMY T'€OMETPUYECKUX
MIPEACTABICHUIN 00YJaroOmuUXCsl, pacIupssi U yriyossisi e€, o0pa3ysl MPOUYHbIE MHOXKECTBEHHbIC
CBSI3H.

[lepexox k U3y4eHHUIO TE€OMETPUH Ha YIIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3marth ycnoBus s nuddepeHnmanuu  00yueHHUs, MOCTPOSHUS HHIAWBUIYaTbHBIX
o0pa3oBaTeNbHbIX @porpammMm, oOecrneuuTbh yriayOn€HHOe M3y4yeHHE TeOMETPUHM  Kak
cocTaBIstolIeil yaeOHOro npeamera «MaremMaTukay;

MOJTOTOBUTh OOYYAIOIIMXCS K MPOJOJDKEHUIO0 M3YyYEHHUs] MaTeMaTUKU C Y4€TOM BbIOOpa
Oyaymeit npodeccuun, obecrednBas MPEeMCTBEHHOCTh MEXAY OOIIMM M HpodecCHOHATBHBIM
o0pa3zoBaHHEM.

Ha wusydenne yuebHoro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHE OoTBoauTcs 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 ygaca (3 yaca B Heeno).

COJAEPKAHUE OBYYEHUSA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsimasi, TNIOCKOCTh, TPOCTpaHCTBO. [loHsTHE
00 aKCMOMATHYECKOM TMOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U CJICJICTBHS U3 HUX.

B3aumHoe pacnosioxeHue MnpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJljieIbHbIe 1
CKPCIIUBAIOIIHECS ITPAMBIC. HpI/ISHaKI/I CKpCHIMBAOMIUXCA IPAMBIX. HapaJ'IJ'IeJ'IBHOCTI) MPpAMBIX U
MJIOCKOCTEM B MPOCTPAHCTBE: MapasuieNbHbIE MPsIMbIE B MPOCTPAHCTBE, MAPAIIENBHOCTh TPEX
NpSIMBIX, TApPAUICIPHOCTh MPSIMOM U TIockocTH. [lapamiensHoe U IIEHTpaJIbHOE
MpoeKTUpoBaHue, n3obpaxenue ¢puryp. OCHOBHBIC CBOIMCTBA MapallIeIbHOTO MPOSKTHPOBAHUS.
N3o0pakenne Guryp B mapauieIbHON MPOSKIUUA. YTIbI C COHAMPABICHHBIMUA CTOPOHAMH, YTOJI
MEXAy NpSMBIMU B MpOCTpaHcTBe. llapaienbHOCTh MIOCKOCTEH: NapalljieinbHble TIOCKOCTH,
CBOMCTBA MapaJUICNIbHBIX MJIOCKOCTEH. [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI HA TIOCKOCTH:
TeTpa’ap, Napajyiesienune1, MOCTPOCHUE CEUYECHUH.

[lepieHAUKYIApHOCTh TOPSAMOM U IUIOCKOCTHU: NEPIEHIUKYISpHbIE TMpsSMble B
INpPOCTPAHCTBE, IpsAMBIE IapajUIeIbHBIE M IEPIEHAUKYIISIPHBIE K IUIOCKOCTH, IIPU3HAK
NEePIECHANKYJISIPHOCTH TIPSAMOM M IUIOCKOCTH, TEOopeMa O MpAMON MNEepHeHIUKYIIPHOU
mockocTd. OpTOroHaNbHOE MPOEKTUpOBaHUE. lleprneHauKynsap U HaKJIOHHBIC: PACCTOSIHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSAMOl 10 MIIOCKOCTH, MPOEKIUs (GUTYphl Ha MIOCKOCTb.



IlepneHqUKyYISPHOCTD IUIOCKOCTEN: IIPU3HAK MEPIEHIUKYISIPHOCTH ABYX ILUIOCKOocTel. Teopema
0 TPEX NEPIEHIUKYIIApax.

VYIu1bl B IPOCTPAHCTBE: YIOJl MEXAY NMPSMOM U INIOCKOCTBIO, IBYTPaHHBIN YIOJl, JIMHEUHBINA
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBONCTBa IUIOCKUX YIJIOB
MHOrorpatHsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOIO yria. Teopembl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO YIJIA.

MHororpaHHuKu

Buael MHOrorpaHHMKOB, pa3BEpPTKa MHoOrorpaHHuka. [Ipusma: n-yrosnbHas npusma,
npsMasi 1 HaKJIOHHAas MPHU3MbI, OOKOBask W IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIM Napajulelenunes] MW ero cpoicTBa. Kpartuaiimme NoyTM Ha IIOBEPXHOCTH
MHOrorpaHHuka. Teopema Oiinepa. IIpoctpanctBeHHass Teopema Iludaropa. I[Mupammma: n-
yrojibHasi IMpaMuia, npaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX rpaHei
IIpaBUIBHOM Iupamubl. [IpaBuiibHBIE MHOTOTpaHHHKH: INPAaBHIIbHAs NPHU3Ma M IIpaBUIIbHAs
nupamu/a, MpaBuibHas TpeyrojbHas NUpaMuia U NpaBUIbHBIN TeTpasap, kyO. IlpencraBienue
O MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa3p, TOAEKASAP U HKOCAIP.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, auaroHanu, yrisl. [Tnomans 0oxoBoit
IIOBEPXHOCTU M IIOJIHOM ITOBEPXHOCTH IPSAMOM NIPU3MBI, IUIOLIAJb OCHOBAaHWW, TeOopema o
OOKOBOW MOBEPXHOCTH MpsAMON mpu3Msbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
IIPaBUJIbHOM MUPAMMJIBI, TEOPEMA O ILIOIIAAN YCEUEHHONW TUPAMU/IBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPHUM IPAaBUIIbHBIX MHOI'OTPAHHUKOB.
CummMerpuss B MpPaBUIBHOM MHOIOIPAHHUKE: CHUMMETpUs MapajljieNenurena, CUMMETPUs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPABUIIBHON TUPAMU/IBL.

BekTops! M KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABIICHHBIE W IPOTHBOIIOJIOKHO HAIIPABIICHHBIE BEKTOpBI. PaBEeHCTBO
BEKTOpPOB. [IeHCTBUsA C BEKTOpAaMHU: CIIOKEHUE U BBIYUTAHHUE BEKTOPOB, CYMMa HECKOJIBKHUX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uucio. CBoicTBa cnoxkeHus BeKTopoB. CBoiicTBa
YMHOKE€HHS BEKTOpa Ha 4yucio. [IoHdaTre komIaHapHble BEKTOPHIL. IIpr3HaK KOMIIIaHApHOCTH
TpéX BekTOpoB. [IpaBwiio napamenenunena. Teopema O pa3loKEHHMM BEKTOpa IO TPEM
HEKOMIUIaHApHBIM  BeKTOpaM. IIpsAMoyronpHas cucTtemMa KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunarsl BekTopa. CBsA3b MeXAy KOOpAMHATAMHU BEKTOpAa W KOOPJIMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIIACC

Tesa BpameHus

[ToHsATHS: UMIMHApPUYECKAsh IOBEPXHOCTb, KOHUYECKash IOBEPXHOCTb, cheprueckas
MOBEPXHOCTh, OOpa3syromue mnoBepxHocTed. Tena BpaileHus: HUIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumnoe pacrnonoxeHnne cepsl U MIOCKOCTH, KacaTelbHas IIOCKOCTh K
chepe. U300paxeHue Ten BpalleHUs Ha MiI0ckocTu. Pa3BépTka nunuHapa u konyca. CuMMeTpust
cdepsl U mapa.

O6béM. OcHoBHblE cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOIO
napaiuenenunena U cieactsus u3 He€. OObEM NpsMONM M HAKIOHHOM MPU3MBIL, IMIMHIApPA,
nupaMuibl 1 KoHyca. O0bEM 11apa 1 apoBOTro CETMEHTA.

KomOuHanmu Ten BpamieHuss U MHOrorpaHHUKoOB. Ilpu3Ma, BIucCaHHas B LWJIMHAP,
onucaHHas okojo LwinHApa. [lepeceyenue cdeprl u mapa ¢ miockocTero. Kacanue mapa u
cdepsl II0cKOCThIO. [IoHATHE MHOTOTPaHHUKA, OITMCAHHOTO OKOJIO Cepsl, Chephl, BHUCAHHON B
MHOT'OI'PaHHMK MJIM TEJIO BPAILEHHSL.

[Inomans MOBEPXHOCTH LMIMHIpPA, KOHYca, IUiomans cdepsl u e ydacteir. [lomoOue B
npoctpanctBe. OTHomieHHe OOBEMOB, IUIOIIANCH TOBEPXHOCTEH MOJOOHBIX  (UTyp.
[IpeoOpa3oBanue momodus, romoTeTus. PemeHue 3amad Ha IUIOCKOCTH C HCIIOJIB30BAaHHEM
CTEPEOMETPUYECKUX METOJIOB.



[locTpoeHrue cedyeHH! MHOTOTPAHHUKOB W TeJl BpalleHUs: CEYEeHHsS LHJIUHJIpa
(mapamielbHO W TMEPIEeHIUKYISIPHO OCH), CEYCHHS KOHyca (mapajyieibHbIe OCHOBAaHHUIO M
MPOXO/ISIINE Yepe3 BEPUIMHY), CEUCHUs IIapa, METOIbl IMOCTPOCHUSI CEUCHUM: METOJl CJIE/IOB,
METO/1 BHYTPEHHETO MPOSKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIIEH IMIOCKOCTH.

BekTopbl M KOOPAMHATHI B NPOCTPAHCTBE

BekTopsl B mpocTpancTBe. Onepanuu Haj BEKTOpaMH. BEKTOpHOE YMHOXEHHE BEKTOPOB.
CaoiicTBa BeKTOpHOTO yMHOXKeHuUs. [IpsMoyronpHas cucreMa KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunatel BexkTopa. Pasnoskenune BekTopa 1o 6aszucy. KoopamHaTHO-BEKTOPHBIM METOJ MpHU
PEIICHUU T€OMETPUUECKUX 3aa4.

J{BUKeHHUs B POCTPAHCTBE

JBuxenust npoctpanctBa. OtoOpaxkenus. [IBukeHuss M paBeHCTBO ¢uryp. OOmme
CBOICTBa JABWKECHHI. Buabpl NBH)KEHUM: TNapasuiesbHBIA MEPEHOC, LEHTpajJbHAas CHUMMETpHS,
3epKalbHasi CHMMETPHS, TIOBOPOT BOKPYT npsiMoii. [IpeoOGpazoBanust mogobus. Ilpsmas u chepa
Oiinepa.

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

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpa:xxnanckoe BoCiMTaHHE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  O0yYaroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4YJIEHa POCCUICKOro OOIIECTBa, MPEJICTaBICHHE O MAaTeMAaTHYECKUX OCHOBAaX
(YHKIIMOHUPOBAHMSI PA3JIUYHBIX CTPYKTYp, SBIEHUH, NpOIEayp TIpakJaHCKOTO oOliecTBa
(BBIOOPBI, OMPOCHl M APYroe), yMEHUE B3aMMOJAEHCTBOBATH C COLMAIBHBIMU HHCTHUTYTaMHU B
COOTBETCTBUU C UX (QYHKIUSAMHU U Ha3HAYECHUEM;

2) maTpuoTHYECKOe BOCIIUTAHHE:

c(OpMUPOBAHHOCTh POCCUNCKOMN TPa’kJaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOLLIOMY U
HACTOALEMY POCCHUICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHUE K JOCTHUKEHMSIM POCCUHUCKHX
MAaTE€MaTUKOB M POCCUHCKOW MAaT€MAaTHYECKOW IIKOJIbI, WCIIOIb30BAHUE JTUX JIOCTHUIKEHUN B
JPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

OCO3HaHME JIyXOBHBIX  ILIEHHOCTEH  poccuiickoro Hapojaa, C(QOPMHPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUI HAYKH W AESITEIBbHOCTHIO YYEHOIO, OCO3HAHUE JIMYHOIO BKJIAJa B IOCTPOCHHE
YCTOMYHUBOTO OYIYIIETO;

4) 3cTeTMYeCKOE BOCIIMTAHUE:

JCTETHMYECKOE  OTHOLIEHWE K  MHpY, BKJIIOYas  OCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHWH, PpacCyKACHWH, BOCHPUUMYHUBOCTh K
MaTeMaTUYeCKUM acleKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) puznueckoe BociuTanmue:

c(OpMUPOBAHHOCTh YMEHHUS IPUMEHATh MaTeMaTUUECKHE 3HAHUS B UHTEpecax 3J0POBOI0O
u Oe3omacHOro oOpasza XH3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
NUTaHue, cOATaHCUPOBAHHBIN PEXXUM 3aHATHH U OTIbIXa, peryyisipHas (pu3nueckasi akTUBHOCTb ),
¢u3nUecKoe COBEpIICHCTBOBAHUE MPH 3aHATUSAX CHOPTUBHO-03JOPOBUTEIBHOM J€SITEIbHOCTHIO;

6) Tpy10BOE BOCIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTU TPYIOJIO0Ms, HHTEPEC K Pa3IMyHBbIM cdepam
npoeCCHOHATIBHON JESATEIbHOCTH, CBSI3aHHBIM C MaTEMaTUKOM U €€ NPHIIOKEHUSIMH, YMEHHE
COBepIIaTh OCO3HAHHBIA BBHIOOP Oyaymiel mnpodeccud U Ppealn30BBIBATE COOCTBEHHBIC
’KM3HEHHBbIE IUIaHbI, TOTOBHOCTb U CHOCOOHOCTh K MaTeMAaTH4YeCKOMY OOpa30BaHUIO U



caM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPAKTUYECKHX 3a7a4 MaTeMaTHYECKON HAIPaBICHHOCTH;

7) 3K0JIOTHYECKO€e BOCIIUTAHHE:

c(OPMHUPOBAHHOCTh KOJIOTHYECKOW KYJIBTYPhl, ITOHUMAaHHE BIMSHUSA COLHUAIBHO-
HPKOHOMHUYECKUX IPOILECCOB HA COCTOSIHME MPHUPOJHON U COLMAIbHOW Cpeibl, OCO3HAHUE
NIO0ALHOTO  XapakTepa  JKOJOTMYSCKHX  MpoOJiieM, OpHCHTAalMsS Ha  HPUMCHEHHE
MaTEeMAaTHYECKUX 3HAHUW ISl pelIeHHs 3a7ad B 00JacTH OKPYKAIOMIEH Cpe/bl, MIIaHUPOBaHUE
MOCTYIIKOB M OIIEHKH UX BO3MOXHBIX ITOCIICICTBUH JIJIsi OKPY)KAIOIIEH CPEeIbl;

8) HIeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUsS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHUMaHWE MAaTEMaTUYEeCKOW HAyKH Kak cepbl
YEIIOBEYCCKOU JICATCIIBHOCTH, ITANOB €€ Pa3BUTHS M 3HAYMMOCTH JUIS PAa3BUTHS IIMBHIIN3AIINH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTHKH M MAaTEMAaTHYCCKOU KYJIbTYpPOU KaK CPEJICTBOM MO3HAHUS MUPA,
TOTOBHOCTH OCYIIECTBIISITh TPOCKTHYIO U MCCIIEIOBATEIBCKYIO IESTEIbHOCTh WHAUBUYAIBHO U

B IPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble Jlornueckue AeiicTBUs:

BBISBJISITH U XapaKT€PU30BaTh CYILIECTBEHHbIE INPU3HAKM MaTEMAaTUYECKUX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONpEAEICHUS MOHATHH,
YCTaHaBJIMBATh CYIIECTBEHHbIN NpHU3HAK KJIAacCU(UKALMK, OCHOBAaHUA JUIsi 0000LIeHus u
CPaBHEHHUs, KpUTEPUN ITPOBOJUMOIO aHAIIN3a;

BOCIPUHUMATh, (OpPMYJIHpOBaTh U MpPeoOpa3oBBIBATH CYXKJEHUS: YTBEpAWUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBJISITH MaT€MaTUYeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeUus B (axTax,
JAHHBIX, HaONIONEHUSIX W  YTBEPXKACHUAX, IMpearaTb KPUTEpUU s BBIABICHUA
3aKOHOMEPHOCTEH U ITPOTUBOPEUUI;

JIeNIaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITETIBHO JIOKA3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPXKACHUHN (TpsMble U
OT TMPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMI0, NPUBOAUTH MNPUMEPbl U KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BbIOMpaTh CcHoco® pemieHus YydeOHOM 3afaun (CpaBHMBAaThb HECKOJIBKO BapHaHTOB
peuieHus, BbIOMpaTh HauboJee MOAXOASIIMN € YYETOM CaMOCTOSITEIBHO BBIJCIECHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUIM MHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BOIPOCHI, (UKCUPYIOIIME NPOTUBOpEYHEe, NpoOJeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(dbopMUpPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINIO, MHEHHE;

IIPOBOAMTH  CAaMOCTOSITEJIbHO ~ CIUIAHMPOBAHHBIA  DKCIIEPUMEHT, HCCIEJOBAHHME IIO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo OObEeKTa, SBJIEHHUS, IPOLIECCa, BbISBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, IPOIIECCaMH;

CaMOCTOSTENILHO (hOPMYyIUpPOBaTh 0OOOIIEHNS U BBIBOJBI 10 PE3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIICIOBAHMSI, OLIEHUBATDh JIOCTOBEPHOCTH MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOIECCA, a TAK)KE BBIABUIaTh MPEIIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Pabora ¢ nnopmanmeii:



BBISBJISITH JeUIUTHI HHPOPMAITUH, JAHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha BOIIPOC H IS
pelIeHus 3a1a4H;

BbIOMpaTh WHGOPMAIMI0O W3 HCTOYHUKOB  Pa3IMYHBIX THUIIOB, AaHAJIU3UPOBAThH,
CUCTEeMaTU3UpPOBaTh U HMHTEPHPETUPOBATH MH(POPMALMIO pPA3IMYHBIX BHJIOB U  (QOpM
MIPE/ICTABJICHHUS;

CTPYKTypupOoBaTh  uHGOpMAIUIO, MPEACTaBIATh €€ B  pPa3IMUHBIX  ¢opMmax,
WLTIOCTPUPOBATH TPadUUeCKH;

OLICHMBATh HANE&KHOCT, HWHGOPMAlMU MO CaMOCTOSATENbHO  CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKAaTHBHBbIE YHMBepPcaIbHbIe yueOHbIe AeiicTBUSA

Oo0wmenne:

BOCIIpUHUMATb H ¢)OpMy.HI/IpOBaTI) CYKACHUA B COOTBCTCTBUU C YCJIIOBUAMH U LCIIAMU
oOI1eHus, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX
TCKCTAaxX, JaBaTb IOACHCHUA II0 XOAYy pCelICHHUA 3aJadd, KOMMCHTUPOBATH HOJIy‘-IGHHBIfI
pe3yibTar;

B X0z€ OOCYX/IEHHUS 3a/aBaTh BOIPOCHI MO CYHIECTBY OOCYXKIAeMOH TEMbI, IPOOIEMEI,
pelraeMoil 3a/auM, BbICKA3bIBaTh WJIEM, HAlleJICHHbIE Ha MOMCK PELICHMs, COINOCTaBIATh CBOU
CYXJIEHUS C CY)KACHUSMHU APYrHMX YYaCTHHKOB JUANOTa, OOHAPYKUBATh PAa3IM4KMe U CXOICTBO
HO3ULKH, B KOPPEKTHOU opme (HOopMyIUpOBaTh Pa3HOITIACHS, CBOU BO3PAKEHHUS;

MNpEACTaBIATL PE3YJIbTAaThl PCHICHUA 3aJadd, SKCIICPUMCHTA, HCCIICAOBAaHUSA, IIPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (¢opMmarT BBICTYIJICHMS C Y4€TOM 3aJad MpPE3eHTalUu U
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHBIE yHHBepcaabHble yueOHbIE AeiicTBUSA

Camoopranusanus:

COCTaBJIATh IUIaH, AJITOPUTM pELICHHs 3aJayd, BBIOMpATh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CaMOKOHTPOJ/1b, SMOLUOHAIBHBIH HHTEJICKT:

BJIa/IETh HaBBIKAMU [TO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBIX JEUCTBUM
U MBICIUTENBHBIX MPOLIECCOB, HX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3yiIbTaTa pelleHns MaTeMaTUUeCcKOH 3a1auu;

IpPEIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HMKHYTHh IPH PEIIEHUH 3a/auld, BHOCUTh
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, JAAHHBIX, HAWJAEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEeIM M YCIOBHUSM, OOBSICHITH MPUYHHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3yJIbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOTHI TpU
pemieHMH y4eOHBIX 3a/1ay, NpPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PaOOTHI, paclpeaesisiTh BHIBI padbOT, TOTOBAPUBATHCS, OOCYXKIATh
npoliece 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIIOCH;

y4acTBOBaTh B TPynmoBhIX (popmax paboTel (0OCyXaeHUs, OOMEH MHEHHH, «MO3TOBBHIE
HITYPMBD» W WHBIC), BBHITIONHSATH CBOKO YacTh PabOTHl U KOOPAWHHUPOBATH CBOU JEHCTBUS C
OpYTMMH 4I€HaMH KOMaHIbl, OLIEHWBAaTh KAayeCTBO CBOEro BKJIaga B OOUIMIl MPOAYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI



K xonmy 10 ky1acca o0yyaromuicss HAyYUuTCs:

CBOOOIHO ONEpHPOBATh OCHOBHBIMH MOHATUSMU CTEPEOMETPHUHN NIPU PELICHUH 3a1a4d U
NPOBEICHUN MaTEMAaTHYECKUX PACCYKICHHIH;

INPUMEHATh aKCHOMBI CTEPEOMETPHUH M CJICACTBUS W3 HUX TPH PEIICHUU
reOMETPUYECKHUX 3a/1a4;

KJIaccu(UIMPOBaTh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B IIPOCTPAHCTBE, TNIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZIHO ONEPUPOBATH MOHATHUSAMH, CBA3aHHBIMH C YIJIaMU B IPOCTPAHCTBE: MEXKIY
IPSMBIMH B IPOCTPAHCTBE, MEKIY MPSIMOH U TIIOCKOCTBIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

CBOOOJHO pAacCMO3HAaBaTh OCHOBHBIC BHJbl MHOTOTPAaHHHMKOB (TIpH3Ma, HUpPaAMU/A,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo);

KJIacCH(pUIUPOBATH MHOTOTPAHHUKH, BEIOMPasi OCHOBAHUS [UIsl KJIaCCU(UKAIINY;
CBOOOJTHO ONEpPUPOBATH MOHSTUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapauIeIbHOE, IIEHTPAILHOE M OPTOrOHAJIBHOE MPOSKTHPOBaHKE (UTYp Ha
IUIOCKOCTB, BBITIOJIHATH N300pakeH!sI (GUTYp Ha TIOCKOCTH;

CTPOUTH CEYCHUS MHOTOTPAHHHKOB PA3IMYHBIMH METO/aMH, BBITOJIHATH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIATh  IUIOMIAZM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (IIpHU3Ma, MHPaMUIA),
TeOMETPUYECKUX TEJI C MPUMEHEHUEM (HopMy;

CBOOOJTHO ONEpUpPOBaTh MOHATHSAMU: CHUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUU (UTYPBI;

CBOOOJTHO OTIEPUPOBAThH MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpAWHATAM B
IPOCTPAHCTBE;

BBITOJIHATH ICHCTBHS HAJl BEKTOPAMH;

pemaTh 3aJa4d Ha JIOKA3aTeNIbCTBO MATEMaTHYECKHUX OTHOIICHWH M HaXOXKICHHE
TEOMETPUYECKUX  BEIMYUH, TPUMEHSS W3BECTHBIE METOABI TpPH  PEUICHUU
MaTeMaTHYECKUX 33/1a4 MOBBIIIEHHOTO M BEICOKOTO YPOBHSI CII0)KHOCTH;

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

U3BJEKaTh,  NpeoOpa3oBbIBATh W HMHTEPIPETHpPOBaThH  HMHGMOpMAIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (HUrypax, IMPEACTaBICHHYI0 Ha 4YepTekax u
PHCYHKaX;

OPUMEHATh TOJYYEHHBbIE 3HAHUS Ha NPAKTUKE: CpaBHUBATh M aHAIM3HPOBATH
peasbHbIe CUTYAIMH, IPUMEHATh U3YYCHHbBIC MOHSATHS B MPOLIECCE MOUCKA PEIICHUS
MaTeMaTHYeCKu c(HOpMYyITUPOBAHHON MPOOIEMBI, MOJCITUPOBATh PEATBbHBIC CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TEOMETPUYECKUX TIOHSATHH ¥ TEOpeM, ammapara aiareOphl, pemaTrh MpaKTHYeCKHe
3a]auu, CBSI3aHHbIE C HAXOXKIEHUEM FeOMETPUUECKUX BEJIMYUNH;

UMETh TPENCTaBICHUSI 00 OCHOBHBIX JTallaXx pPa3BHTHS T€OMETPHH KaK COCTaBHOW
JacTu QyHIAaMEHTa Pa3BUTHSI TEXHOJIOTHIA.

K xonmy 11 kiacca oGyyaromuiicss HAy4uTCs:

CBOOOJTHO OTIEPUPOBATH MOHATHUSMH, CBSI3aHHBIMU C IMJIMHAPHYECKON, KOHUYECKOH U
cheprueckoil MOBEPXHOCTIMU, OOBSICHITH CITIOCOOBI TTOTyUEHUST;

OTIEPHPOBATH TIOHATHIMH, CBSI3aHHBIMH C TEJAMH BpAIEHHs: IWIHHIPOM, KOHYCOM,
chepoit u mapowm;



pacrio3HaBaTth Teja BpalleHus (LWIMHIP, KOHYC, chepa U map) U 0ObACHATh CIIOCOOBI
HOJIy4YEHHUs TeJl BPallleHUs;

KJIacCcU(UIIMPOBATh B3aUMHOE PACIOJI0KEHHUE CPEephl U TIIOCKOCTH;

BBIYUCIISAITh BEIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJI BPALICHUS, OOBEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpAIlEHHs, T€OMETPUUYECKUX TEJ C
IpUMEHEHHEM (OpMYII;

CBOOOJTHO OTIEPUPOBATH MOHITUSMH, CBSI3AaHHBIMH C KOMOMHAIIUSIMH T€Jl BpPAIICHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M OMHMCAHHBIA OKOJO chepsl,
cdepa, BIMCaHHAs B MHOIOI'PaHHUK UJIM TEJIO BPAILEHUS;

BBIYUCIISATH COOTHOIICHHSI MEXK/Y IJIOMIAIMH TTOBEPXHOCTEH U 00bEMaMU MOAOOHBIX
TEI;

u300pakaTb HU3y4daeMmble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKME YEPTEXH U3
PHCYHKOB IPOCTBIX O0BEMHBIX (DUTYp: BUJ CBEpXY, COOKY, CHU3Y, CTPOUTH CEUECHUS
TEJ BPAILCHHUS,

U3BJICKATbh, UHTEPIPETUPOBAaTh M INpeoOpa3oBbIBaTh  MH(OpMAIUIO 0
IPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (HUrypax, IMPEICTABICHHYI0 Ha 4YepTekax u
PHUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TOHSATHEM BEKTOP B POCTPAHCTBE;

BBITOJIHATH ONEPAIH HA/l BEKTOPAMH;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT;

pemaTh TEeOMETPHUYECKHE 33Ja4ll Ha BBIYHCICHHE YIJIOB MEXAY TNPSAMBIMA U
IUTOCKOCTSIMHM, BBIYMCICHHE PACCTOSHHM OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
IpUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOa MIPU PELICHUN;

CBOOOJTHO OIEPUPOBATH IMOHATHUSMH, CBS3aHHBIMH C JIBUKEHHEM B IIPOCTPAHCTBE,
3HATh CBOMCTBA ABHKCHHUT;

BBIMOJIHATh M300pa)K€HUsT MHOTOIPAaHHMKOB M Te€J BpAallleHUs MpH MapajuleIbHOM
nepeHoce, MeHTPAIbHON CHMMETPUH, 3€PKAIbHOW CUMMETPHH, TIPU MOBOPOTE BOKPYT
npsAMoii, mpeoOpa3oBaHus MOA00US;

CTPOWTH CEYEHHUS MHOTOTPAHHWKOB ¥ TEJI BpAIIEHUS: CEUCHHs [WIHHIPA
(mapamienbHO W MEPIEHANKYIISIPHO OCH), CEUCHHS KOHYyca (MapajljieJbHbIe OCHOBAHHIO
U TPOXOJIAIIINE Yepe3 BEPILNHY), CEUEeHUS 11apa;

UCTIOJIB30BaTh METOJBI TIOCTPOCHHUSI CEYCHHWH: METOJ[ CJIEeIOB, METOJ BHYTPEHHETO
POEKTHPOBAHMUS, METO]T TIEPEHOCA CEKYIIEH IIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUYECKHUE YTBEPKIACHHUS;

OPUMEHATh TeOMeTpHueckue (HakThl I pelIeHHs CTepEeOMETPUYECKHX 3ajad,
IPENoiaraloIiuX HECKOJIbKO IIAaroB PEIICHUs, €CIU YCIOBUS NMPUMEHEHHUs 33JJaHbl B
SIBHOW M HESIBHOU (opMme;

pemiath 3aJaud Ha JIOKa3aTeIbCTBO MAaTEMaTHUECKUX OTHOIIEHUM M HaXOXKIEHHE
reOMETPUYECKUX BEJIMUNH;

NPUMEHSTH POTPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI TIPH
PELICHUH CTEPEOMETPUICCKUX 3a]1ad;

OPUMEHATHh TMOJlyYeHHbIE 3HAHUS Ha TMpakTHKe: CpPaBHUBATh, AaHAIM3HPOBATH U
OIICHUBATh PEANbHBIC CUTYalluu, IPUMEHSITh H3yYCHHBIC TIOHSATHS, TEOPEMBI, CBOMCTBA
B IIpollecce TIOMCKAa pEUICHHWs MaTeMaTH4eCKd C(HOPMYIMPOBAHHONW MPOOIEMBI,
MOJICJIUPOBATh peaIbHbIE CUTYallMU Ha SI3bIKE T€OMETPUH, UCCIIEA0BATh TOCTPOECHHbBIE
MOJIENIA C UCMOJIb30BAHUEM T'€OMETPUUYECKHX MOHATUH U TEOpeM, amrmapara aiareopsl,
pelaTh MPaKTUYECKHUE 33aJjauH, CBA3aHHbIE C HAXOX/IEHUEM F€OMETPUUECKUX BEJIMYMH;
UMETh TPEJCTaBICHUs] 00 OCHOBHBIX JTalax pa3BUTUS T€OMETPHHM KaK COCTaBHOM
qacTH QyHAaMeHTa Pa3BUTHS TEXHOJIOTHA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
K
Ne HaumeHoBaHue pa3iesioB U TeM OIHIECTBO qacon Kontpo e dueKkTpoHHbIE (LM (POBbLIE)
/ HTPOJIbHBI 6
n/n NpOrpamMmbl Bcero paBoTLI o0pa3oBaTejibHbIE PeCYpPChI
1 BBenenue B crepeoMeTpuro 23 1 POIl
A peometp https:/resh.edu.ru/subject/17/10/
’ B3anMHOe pacnonokeHue npsmsIx B 6 1 POl
MPOCTPAHCTBE https://resh.edu.ru/subject/17/10/
3 [TapannensHOCTh IPSIMBIX U IJIOCKOCTEN B 3 1 POl
IIPOCTPAHCTBE https://resh.edu.ru/subject/17/10/
4 [IeprieHAMKYIAPHOCTD NPAMBIX U 25 1 POl
IJIOCKOCTEHN B MPOCTPAHCTBE https://resh.edu.ru/subject/17/10/
POII
> ¥/ TIBL i PAcCTOAHILA 16 ! https://resh.edu.ru/subject/17/10/
POII
6 Murororparict ! ! https://resh.edu.ru/subject/17/10/
POII
! Bextopet B mpocTpanicTse 12 ! https://resh.edu.ru/subject/17/10/
3 IToBTOpenue, 0000IIEHNE U cCUCTeMaTH3alHs 5 1 POLI
3HaHUI https://resh.edu.ru/subject/17/10/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJlIeKTpoHHbIe (LM (ppoBbIE)

Ne n/n NMPorpamMmbl Bcero Egg{;}:ﬂnbnme Ezz)ﬁa:)l;i?qecxue o0pa3oBaTe/ibHbIE PeCYpPChI
AHanuTuyeckas reoMeTpus 15 1 oIl .
https://resh.edu.ru/subject/17/11/
[ToBTOpEeHME, 0000IICHUE U 15 1 POII ‘
CHCTeMaTH3aIrs 3HaHUI https://resh.edu.ru/subject/17/11/
N POII
ObHEM MHOTOrpanHIKa 17 I https://resh.edu.ru/subject/17/11/
POII
Tena pamenus 24 I https://resh.edu.ru/subject/17/11/
[Tnomaau moBEpXHOCTH U 00BEMBI 9 1 POII
KpPYIJIbIX TEJ https://resh.edu.ru/subject/17/11/
JBrxeHus 5 1 POII .
https://resh.edu.ru/subject/17/11/
[ToBTOpenue, 06001IeHUE U 17 ) POII ‘
CHCTeMaTH3aIns 3HaHUH https://resh.edu.ru/subject/17/11/
OBIIEE KOJIMYECTBO YACOB I10 102 3 0
ITPOT'PAMME



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

INIOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

KoanuyecTBo 4acos

Ne ni/m Tema ypoka
Bcero KonTposbHbie padoThl

OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA PUCYHKE
1 IUIOCKOCTH, MApaJJIeTIbHBIX MPSIMBIX (OTPE3KOB), 1
CepeIMHbI OTPE3Ka

[ToHATHS cTepeomMeTpun: TOUYKA, IIpsAMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE MpaBHIIa
2 M300paKeHUsI Ha PUCYHKE IJIOCKOCTH, 1
napauIeIbHBIX MIPSIMBIX (OTPE3KOB), CEPEHHBI
OTpe3Ka

[onsaTus: mepecekaromuecs MmIOCKOCTH,
3 NIEPECEKAIOIINECS MPSMasi U TUIOCKOCTH; 1
HOJTYIIPOCTPAHCTBO

[ToHsATHS: IepeceKaroecs MIOCKOCTH,
4 MepeceKaroIInecs mpsiMasi ¥ TUIOCKOCTb; 1
MOJYTIPOCTPAHCTBO

MHoOrorpaHHHKH, U300payKEHHE TPOCTEUTITHX
5 IPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX 1
00BEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBUS U3
HUX

MHororpaHHuKH, U300pa’keHNe MPOCTEUITNX

7 IPOCTPAHCTBEHHBIX (PUTYP, HECYILIECTBYIOLINX 1
00BEKTOB

AXCHOMEI CTEPCOMETPHH U ICPBLIC CICACTBUA U3
HHUX

AKCHUOMBI CTEPCOMETPHH U ICPBBIC CICACTBUA U3
9 HuX. CrocoObl 3a1aHUs MPSIMBIX | MJIOCKOCTEN B 1
npoctpancTBe. O003HAYEHUS MPSMBIX U




IUIOCKOCTEH

10

N3o0paxeHune cedeHuit mupamuibl, Kyoa v Mpu3Msl,
KOTOpPBIE MTPOXOJIAT Uepe3 ux péopa. M3ob0pakenue
nepecedeH sl MOTYYCHHBIX IIJI0OCKOCTEH.
PackpammBanue NOCTPOCHHBIX CEYEHUHN Pa3HBIMU
[[BETaMU

11

N3o0paxeHune cedeHuit mupamuibl, Kyoa v Mpu3Msl,
KOTOpPBIE MTPOXOJIAT Uyepe3 ux péopa. M3o0paxkenue
nepeceyeH sl MOTYYCHHBIX IJIOCKOCTEH.
PackpammBaHue moCTpOCHHBIX CEYEHUI pa3HBIMU
[[BETaMU

12

N300pakeHre ceueHUi MMpaMuIbl, Kyoa U TIPU3MBI,
KOTOpbIE TPOXOST uepe3 ux péopa. M3obpaxenue
niepeceueHMs MOJTyYSHHBIX TUIOCKOCTEH.
PackpammBaHue noCTpOSHHBIX CEYEHUI pa3HBIMU
[[BETAMHU

13

14
15

N300pakeHre ceueHUi MMpaMuIbl, Kyoa U TIPU3MBI,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
nepecedeH sl MOTYYSHHBIX MII0CKOCTEH.
PackparmBanue mocTpoeHHBIX CEUYEHUI pa3HBIMU
oBEeTaMn

Merton cienoB i MOCTPOSHUS CeUeHUN

Merton crenoB s mocTpoeHus ceuenuid. CBoicTBa
MEePECEUCHH I MPSAMBIX U MIIOCKOCTEN

16

17

18

Merton cienoB Ui nocTpoeHus ceueHuil. CBoiicTBa
MIEPECEUECHNM NPAMBIX U INIOCKOCTEN

[TocTpoeHue ceueHuii B nupamuie, Kyoe no Tpém
ToukaM Ha péopax. CozmaHne BEIHOCHBIX YepTexel
U 3aIUCh 111aroB MOCTPOECHUS

[TocTpoeHue ceueHuii B nupamuie, Kyoe mno Tpém
ToukaM Ha péopax. CozaHne BEIHOCHBIX YepTexel
U 3aIUCh 111aroB MOCTPOCHHUSI




19

[Toctpoenue ceuenuii B nupamue, Kyoe 1no Tpém
ToukaM Ha péopax. CozmaHne BBIHOCHBIX YePTEkKeH
U 3aIMCh I1aroB NOCTPOCHUS

20

[Toctpoenue ceuenuii B nupamue, Kyoe 1o Tpém
ToukaM Ha péopax. Cozmanne BBIHOCHBIX YePTEkKeH
Y 3aIKCh I1aroB NOCTPOCHUS

21

[ToBTOpenue mianumerpun: Teopema o
IPOTNOPIHUOHATBHBIX 0Tpe3kax. [Tomodue
TPEYTroJIbHUKOB

22

[ToBTOpenue nmnanumetpuu: Teopema MeHnemnas.
PacuyeTsl B ceueHHsIX Ha BBIHOCHBIX YEPTEkKaX.
Hcropust pa3BUTHSA IIJITAHUMETPUHU U CTEPEOMETPUH

23

24

25

26

27

KoHTpoinbHast pabota "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

B3aumMHoe pacroniokeHue npsMbIX B IPOCTPAHCTBE.
CkpeuuBatoiuecs npsmele. [Ipusznaku
CKpeluBaroImuxcs npsMeix. [lapannensabie
IpsIMbI€ B IPOCTPAHCTBE

TeopeMa 0 CyIecTBOBAHUM U €IMHCTBEHHOCTH
IIPSAMOM NapalIeIbHONW JaHHOHN MPSIMOH,
IIPOXOJSIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE
JIeXalen Ha TaHHOU npsiMon. Jlemma o
NIEPECEUECHNH NapAJUIENIbHBIX MPSAMBIX IUIOCKOCTBIO

[TapannensHocTh Tpex npsiMbIX. Teopema o TpEx
napauleIbHBIX NpAMBIX. Teopema o
CKPEIIMBAIOIIUXCS TPSIMBIX

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOICTBA NapaJlJIEIbHOTO POEKTUPOBAHUS.
N3o6paxenue pa3HbiX GUryp B MapajjiebHON
IPOEKLIAN

28

LlenTpanpHas MpoeKLUs. YTOJ C COHAIIPaBICHHBIMU
CTOpPOHAaMHU. YTOJ MEXIY IPSIMBIMU




29

3amaun Ha JOKa3aTelbCTBO U UCCIIeI0BaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM TMPSMBIX B
MIPOCTPAHCTBE

30

31

32

33

34

35

[ToHsATHSA: MapauIeTbHOCTD MPSMOM M TNIOCKOCTH B
npoctpancTse. [Ipu3Hak napaiienbHOCTH NPSIMON U
mIockocT. CBOMCTBA MapaICIbHOCTH MPAMON U
IIOCKOCTH

I'eomeTpuueckue 3a1aun Ha BBIYUCIIEHUE U
JI0KA3aTeJIbCTBO, CBA3AHHBIE C MAPAIIIEIbHOCTHIO
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE

ITocTpoenue ceyeHus, MPOXOIALIETO YEPE3 TaHHYIO
IPSIMYIO Ha YEPTEKE U NapauIeIbHOrO Ipyron
npsiMoil. Pacu€r oTHOIIEHMI

[TapamienpHas npoeKLysl, IPUMEHEHUE IS
HOCTPOEHHSI CEUCHUH Ky0a M Mapaiesenumnesa.
CaolicTBa napasuieienune1a 1 nNpu3Mbl

HapanneanLIe IITOCKOCTH. HpI/ISHaKI/I
napajiCJIbHOCTH ABYX IUIOCKOCTEH

Teopema 0 mapaieIbHOCTH U €UHCTBEHHOCTH
MJIOCKOCTH, MPOXOAIICH uepe3 TOUKY, He
MPUHAJICKAITYIO TaHHOU IJTIOCKOCTH M CIICJICTBUS
U3 Heé

36

37

CBolicTBa napajuIeabHbIX INIOCKOCTEN: O
MapaJUIEIbHOCTH MPSIMBIX NIEPECEUECHHUSI IPH
MIEPECCUCHNH IBYX MapaIICNIbHBIX IUIOCKOCTEN
TpeThen

CaolicTBa napauieabHbIX MIIOCKOCTEN: 00 OTpe3Kax
NapaJuIEIbHBIX TIPSIMBIX, 3AKJIIOUEHHBIX MEXTY
napajiCJIbHBIMU IJIIOCKOCTAMU, O IIEPECCUCHU U
IPSIMOM C IBYMs IapaJuIeIbHBIMU MIJIOCKOCTSMU

38

[ToBTropenue: Teopema [lugaropa Ha miI0cKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS IPSIMOYTOJIBHOTO




TpeyrojbHUKa

CgoiicTBa Ky0a B MPSMOYTOJIBHOTO

40 napajuiejenunena

A1 Brrurcnenue UIMH OTPE3KOB B KyOe U
IPSMOYTOJIbHOM Iapajulesienumesie
[TepnieHAUKYIAPHOCTD MPSIMOM U IIIOCKOCTH.

42 [Ipu3Hak neprnesauKyJIApHOCTH IPSIMOU U
IUIOCKOCTH
[TepnieHAUKYIAPHOCTD MPSIMOM U IIIOCKOCTH.

43 [Ipu3Hak nepnesauKyJIIpHOCTH IPSIMOU U
IUIOCKOCTH
Teopema 0 CylIeCTBOBAHUM U €IMHCTBEHHOCTH

44 psIMOH, MPOXOALIEH Yepe3 TOUKY IPOCTPAaHCTBA U
NEPIEeHIUKYJIIPHON K IIIOCKOCTU

45 [1nockocTu U nepneHAUKYISIPHbIE UM IIPSIMbIE B
MHOI'OI'paHHHKaX

46 [TnockocT U NEpreHANKYIIIPHbIE UM IPSMBIE B
MHOTOTpaHHHUKaX

47 [lepnennukynsp u HaknoHHas. [locTpoenue
NEepIEHINKYIIspa U3 TOYKU Ha MPSIMYIO

48 [Tepnienaukynsap u HakioHHas. [locTpoeHue
NEePIEeHIUKYIIApa U3 TOUKU Ha MPSIMYIO

49 Teopema o Tpéx neprneHAnKyIsapax (mpsmas u
oOpatHast)

50 Teopema o Tpéx nepneHAUKYIsApax (mpsmas u
oOpatHasi)

51 Yroa Mexay CKpelMBarOIIMMHKCS IPSIMBIMU

57 [Touck neprneHuKyIApHBIX IPAMBIX C OMOILIBIO
NEePIEeHIUKYISIPHBIX MIOCKOCTEN

53 OpTtoroHanbHOE IPOEKTUPOBAHKE

54 [TocTpoeHue ceueHuit Kyda, mpU3Mbl, TPABUILHOM

MUupaMuabl C IOMOLIBIO OpTOFOHaHBHOﬁ IMPpOCKIUHU




[TocTpoenue ceuenuii Kyoa, MpU3MbI, MPABHUILHON

33 IUPAMHU/JIBI C TOMOUIBIO OPTOTOHAJIBLHON TPOEKIIMH
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockoctH. [limockocTu cummerpuil B
MHOTOTpaHHHUKaX

57 [Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPHUHU

58 [IpaBuibHBIE MHOTOTpaHHUKH. PacyéT paccTosiHuii
OT TOYKH JI0 IIJIOCKOCTHU

59 [IpaBunbHBIE MHOTOTpaHHHUKU. Pacy€r paccTossHui
OT TOYKH JI0 IUIOCKOCTH

60 CriocoObI OIyCTHTD MEPHIEH/IMKYIAPEL: CHMMETPH,
C/IBUT TOYKH I10 apajyIeIbHOM IPSIMOii

61 Cnsur o HvenapaJmeJILHoﬁ MpsIMOM, U3MEHEHHE
paccTosiHui

62 KonTtponbHas pa6OTa:'BBaI/IMHO€ pacncz‘noxceHHe
HPSMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE
[ToBTOpEHME: Yyron Mexay NpsIMbIMU Ha INIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIBHUKE,
TeopeMa KOCHHYCOB

64 IToBTOpEHME: YrON MEXAY CKPEIIUBAOIIUMUCS
IPSIMBIMU B IPOCTPAHCTBE

65 ['eomeTpryeckue METOABI BEIUNCIICHUS YTJIa MEKIY
IPSIMBIMU B MHOTOTpaHHHUKaX

66 JIByrpansbliii yroa. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPaHHOI'O yria

67 [lepnieHiMKyISIpHBIE IIIOCKOCTH. CBOP"ICT]Ea
B3aMMHO NEPIEHIUKYISPHBIX MIIOCKOCTEN
[Tpu3Hak neprneHuKyIspHOCTH TUIOCKOCTEH;

68 TEeopeMa O MPSIMO NIEPECEUEHMS IBYX IIJIOCKOCTEN
NEePIEeHIUKYISIPHBIX TPEThEH MIOCKOCTH

69 [TpsiMoyTONBbHBIN Napasienenumnes; Kyo;




HU3MEPCHUA, CBOIMcCTBa MMpAMOYT'OJIbHOT'O
napajujicjicumiicaa

TeopeMa 0 1MaroHany NpsAMOYTrOJIbHOTO

70 napaJuleIeIuIe1a U CIEACTBUE U3 HEE
CrepeoMeTrpuueckre U NPUKIAJHbIC 3aJa4H,

71 CBSI3aHHBIE CO B3aUMHBIM PACIIOJI0KEHUEM MPAMBIX
1 TUIOCKOCTH
[ToBTOpEHME: CKpEUIMBAIOUIUECS NIPSIMBIE,

72 IapaJuyIeIbHbIE INIOCKOCTH B CTAHJAPTHBIX
MHOTOTpaHHHUKaX
[Tapa napasienbHbIX IVIOCKOCTEN Ha

73 CKPELIUBAIOIINXCS MPSAMBIX, PACCTOSIHUE MEXKIY
CKPEIIHBAIOIIUMHUCSA IIPSIMBIMU B IIPOCTBIX
CUTYyaIUAX

74 PaCCTOfIHI/Ie OT TOUYKH [0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH
Brluncnenue paccTosHUN MEXTY

75 CKPELIUBAIOIIMMHUCS IPSAMBIMU C IIOMOIIBIO
NEPHEHAUKYJISIPHON IIIIOCKOCTH
TpéxrpaHHslil yroi, HEpaBEHCTBA M1 TPEXTPaHHBIX

76 yrioB. Teopema [Tugaropa, Teopembl KOCUHYCOB U
CHUHYCOB JUIsl TPEXTPAHHOIO yIila

77 DneMeHTbI ChepuyecKoil FeOMETPUU:
reoJIe3NYECKHUE JINHNUU Ha 3emiie

78 KonrtponbHas padora "Yrisl u paccTosHus"

79 Cucrematnzanms 3HaHul "MHOTOTpaHHUK U €70
DIIEMEHTHI"

80 IIupamua. Buael nupamun. [IpaBunsHas nupamuna

31 [Ipuzma. IIpssmas n HakJIOHHAs IPU3MBIL.
IIpaBunpHas npuzma

]2 [IpsiMolt mapasnenenunen, NpsMoyroIbHbIN

napajjiCJICuIICa, Ky6




83 Breinykibie MHOTOrpaHHUKU. Teopema Ditnepa 1
34 Beinykibsie MHOTOrpaHHUKU. Teopema Ditnepa. 1
[IpaBusibHBIE ¥ TOTYTPABUWILHBIE MHOTOTPAaHHUKA
85 KonTtponpsHas padora "MHororpanHUKT" 1
86 [TonsiTHE BEKTOpa HA MJIOCKOCTU U B IPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBuno nmapamienenumnena 1
90 YMHOKEHME BEKTOPA HA YUCIIO 1
91 Paznoxenune BEKTOpA 110 6a3ucy Tpé€x BEKTOPOB, HE 1
JeKaUMX B OJHOM MJIOCKOCTH
92 CxkansipHO€ MPOU3BEICHNE 1
93 Brruucnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [IpocTeiimme 3aga4n ¢ BEKTOpaMHU 1
95 [IpocTeiimme 3aga4n ¢ BEKTOpAMH 1
96 [IpocTeiimme 3aga4n ¢ BEKTOpAMH 1
97 [IpocTeiimme 3aga4n ¢ BEKTOpAMH 1
98 O00011eHNe U CUCTEMaTU3aLNS 3HAHUI 1
99 O00011eHNe U cCUCTEMaTU3aINS 3HAHUI 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 HToroBast KOHTpOJIbHAs paboTa 1
102 O06o011eHre U crucTeMaTu3alus 3HaHu| 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoauuecTBO 4acoB

Ne n/n Tema ypoxa Bcero KonTpoJsbHbie padoTsl

1 IToBTOpenue Tembl "KoopiuHaTel BEeKTOpa Ha 1
MJIOCKOCTH M B POCTpaHCTBE"

’ [ToBTOpenue temsl "CkansipHoe POU3BEICHUE 1
BEKTOPOB"

3 IloBTOpenue Temsl "BbrunciieHne yriia Mexay 1
BEKTOPAMH B ITpocTpaHcTBe"”

4 [ToBTOpeHue Temsl "YpaBHEHUE TPSIMO, 1
IPOXOJsIIel yepe3 JBe TOUKu"

5 YpaBHEHME MJIOCKOCTH, HOPMaJlb, YPABHEHHE 1
IJIOCKOCTH B OTPE3Kax

6 VYpaBHeHHE IITIOCKOCTH, HOPMaJjlb, YyPaBHEHUE 1
IJIOCKOCTH B OTPE3Kax

7 BekropHoe npousBenenune 1

3 JInHeliHbIe HEPABEHCTBA, JIMHEWHOE 1
IpOrpaMMHUpPOBaHUE

9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
MIpOrpaMMHUpPOBaHUE

10 AHaJIUTHYECKNE METOBI pPacUéTa yrila MexX1y 1
MPSIMBIMU B MHOTOT'PaHHUKAX

1 AHaIUTHYECKHE METO/IbI pacuéTa yriia Mexay 1
IJIOCKOCTSIMU B MHOTOIPaHHHMKAX

12 ®opmysa pacCTOSHUSI OT TOUKH J10 TNIOCKOCTHU B 1
KOOpJMHATax

13 HaxoxneHnue paccTOSHUN OT TOYKHU JI0 TJIOCKOCTH B 1
KyOe

14 Haxoaenue paccTossHui OT TOYKHU A0 IUIOCKOCTH B 1

IIPaBUJIIBHON UPAMUJIE




15 KonTponbhas pabota "Ananuruueckas reometpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIE
MHOTOTPaHHUKH

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB

13 CeueHHst MHOTOTPAHHUKOB: CTaHIapTHBIC }
IJIOCKOCTH, NePeCceueHus NPSMbIX U MII0CKOCTEM

19 [TapanmnenbHble TPsIMbIE U TNIOCKOCTHU:
napaJuleIbHbIE CEUEHHUS

20 IIapaHHeHE?BKBHpHNHJeIIHHOCKOCTHZpaCHéT
OTHOIICHUN

71 [TapaienbHbIe PSMBIC U TUIOCKOCTH: YTIIbI MEXKIY
CKPEIIHUBAIOIIUMUCS MPSIMBIMU
[leprieHquKyNIApHBIEC TIPSIMbIE U TUIOCKOCTH:

2 CTaHJAPTHBIC Napbl IEPIICHIMKYIAPHBIX
IUIOCKOCTEH U MPSIMBIX, CHMMETPUH
MHOTOTPaHHUKOB

73 [TeprieHIUKYISIPHBIC IPSIMBIC U TUIOCKOCTH: TEOpeMa
0 TpeX MepIeHIUKYIsIpax

24 [leprieHqUKyNIApHBIEC TIPSIMbIE U TNIOCKOCTHU:
BBIYMCIICHHSI ITHH B MHOTOTPaHHUKAX

75 [ToBTOpEHME: MIOMIAAN MHOTOYTOIEHUKOB,
(bopMyIIBI IS TUTOIIAACH, COOOpaXKeHust MOA00HU s

26 [ToBTOpEHUE: TUIONIATH MHOTOYTOJIBHHKOB,
dbopMyIbl TS TTOMAAeH, cCoOoOpaXkeHus o 100us

7 [ToBTOpEHME: MIOMIAAN MHOTOYTOIEHUKOB,
(bOopMyIIBI IS TUTOIIAICH, COOOpaXKEHUs TOA00H S
[Tmomaan ceyeHnii MHOTOIrpaHHUKOB: TTOMIAAN

28 MOBEPXHOCTEH, pa3pe3aHus Ha 4YacTH, COOOpakeHUs
mogoous
[Tmomaan ceyeHnii MHOTOrPaHHUKOB: TTIOMIAAN

29 MOBEPXHOCTEH, pa3pe3aHus Ha 4YacTH, COOOpakeHUs

moaoous




KoHntposbnas padota "[loBTopeHue:

30
MHOTOIPAaHHUKHU, CEYCHUS] MHOTOI'PaHHUKOB"

31 O61éM Tena. OOBeM MPSIMOYTOIBHOTO
napajuiejenuneaa

3 3amaun 00 yaBOCHHH Kyba, 0 KBajgpaType Kyoa; o
TPUCEKIINH YTJIa

33 CrepeomeTpuyeckue 3aj1auu, CBI3aHHbIE ¢ 00bEMOM
MIPSIMOYTOJIBHOTO MapasuieieIuIie/1a

34 [IpuknagHbie 3a1a91, CBSI3aHHBIE C BRIYUCICHUEM
00BbEMa MPSMOYTOIBHOTO NapaylIeIeuneaa

35 O0BEM IPSIMON MPU3MBI

36 CrepeoMeTprYECKUE 3a/1a4H, CBI3aHHBIC C
BBIYHUCIICHUEM 00BEMOB IIPSIMOM MPU3MBI

37 [Ipuknansble 3a1a4un, cBsI3aHHBIE C 00BEMOM
MIPSIMOM MPU3MBbI
Brrunciaenue 00bEMOB TEI ¢ HOMOILBIO

38 onpenenéHHoro uuTerpaia. O0bEM HaKIOHHON
MIPU3MBI

39 Brruncienne 0065EMOB TENT ¢ TOMOIIBIO
onpenenéHHoro uaTerpana. OobEM nmupaMu bl

40 ®opmyna 06béMa nupamuabl. OTHOIIEHHE 00BEMOB
MUPaMHU/J] C OOILKM YTJIOM

41 ®opmyna o6béma nupamuabl. OTHOIIEHHE 00BEMOB
MUPAMHU]] C OOIIKUM yTIIOM

42 CrepeomeTpuuecKkue 3aJ1auu, CBI3aHHbIE C
00BEMaMH HAKJIIOHHOW MPHU3MBI

43 CrepeomeTpuiecKue 3a1a4uu, CBI3aHHBIC C
00BEMaMH UpaMUIBI

A4 [Ipuknanueie 3aaayn o Teme "OO0BEMBI TEN",
CBSI3aHHBIE C 00BEMOM HAKIIOHHOW MPU3MBI

" 3 "
45 [Tpuxnanueie 3anaun no reme "OOBEMBI TEN",

CBSI3aHHBIC C 00BEMOM IUpaMHUIbI




[Tpumenenue 00bEMOB. Boruncnenue paccTosHUs

46
JI0 IIJIOCKOCTHU

47 KonTtponsHas padora "O6béM MHOTOrpaHHUKA"

48 HI/IJII/IHI[pI/I‘-ICCKaiI IIOBEPXHOCTh, 00pa3yoolue
LWJIMHAPUYECKON TOBEPXHOCTU

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

50 Konunueckast moBepxHOCTh, 00pasyrorime
KOHHYECKOU noBepxHoctu. Konyc

51 CeueHnne KOoHyca IJIOCKOCTBIO, MapaljIeIbHOI
IUIOCKOCTH OCHOBAHUS

50 YCC‘I.:éHHLIﬁ KoHyc. M300pakxeHue KOHYCOB U
YCEUEHHBIX KOHYCOB

53 [Tnomaae 6OKOBOIM MOBEPXHOCTH U ITOJTHON
IIOBEPXHOCTHU KOHYyCa

54 [Tnomaab 60KOBOM MOBEPXHOCTU U MOJIHON
IIOBEPXHOCTU KOHYCa
CrepeoMeTpHuueckre 3ajaui Ha J0Ka3aTeIbCTBO U

55 BBIUNCJIEHHUE, IOCTPOCHUEM CEUYEHUN LWINHIPA,
KOHYca
CrepeoMeTpHuueckre 3aJaui Ha J0Ka3aTeIbCTBO U

56 BBIUMCJIEHHE, TOCTPOCHUEM CEUEHUN LUINHIPA,
KOHyca

57 [TpuknaaHble 3a7jauu, CBA3aHHBIE C IUIMHIPOM

58 [TpuknaaHble 3a7jauu, CBA3aHHBIE C IUIMHIPOM

59 Cdepa u map
[Tepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cheps! mockoctsio. Bua u
n300pakeHue Imapa
[lepeceuenue chepsl 1 m1apa ¢ MIOCKOCTHIO.

61 Kacanue mapa u cheps! miockoctsio. Bua u

n300pakeHue mapa




62

VYpasuenue chepsl. [Lmomans cheps u e€ yacrei

63 Cummetpust chepsl U mapa
CrepeomeTpruecKkue 3aJauu Ha I0Ka3aTeNbCTBO U

64 BBIUHUCIICHHE, CBSI3aHHBIE CO chepoit 1 mapom,
MIOCTPOEHUEM UX CEUEHHUM IIIOCKOCTBIO
CrepeomeTpruecKkue 3a1a4u Ha 10Ka3aTeNbCTBO U

65 BBIYHUCIICHHE, CBSI3aHHBIE CO chepoit U mapom,
MIOCTPOEHUEM UX CEUEHHM IIIOCKOCTBIO

66 [Tpuxnanueie 3a1a4n, CBI3aHHBIE CO chepoi u
1apoM

67 [loBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPYKHOCTH, CTaHIapTHBIE 1TO100Us

63 Paznuunble KOMOWHALIUY TEJ BPAILICHUS U
MHOT'OIPAHHUKOB

69 3agauu o Teme "Tena 1 MOBEpXHOCTH BpaleHus"

70 3agauu o Teme "Tena 1 MOBEpXHOCTH BpaleHus"

7 KOHTpOJ‘IBI'-'IaSI pabota "Tena 1 MOBEPXHOCTH
BpaIeHus

79 O06BEm mmuuHapa. TeopeMa 06 00bEME MPSIMOTO
HUAJIUHAPA

73 Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpenenénHoro uHrerpana. O0bEM KoHyca

74 [Tnomanu 60KOBOH U MOJHOM MOBEPXHOCTH KOHYCA

75 CrepeomeTpuuecKkue 3aJ1auu, CBI3aHHbIE C
BBIYHCIICHHEM 00BEMOB IIMIIMH/IPA, KOHYCA

76 HpI/IKJ'IalIHBIGVSa)Ia"—{I/I 1o TeMe "OO0BEMBI U TITOIA U
MOBEPXHOCTEN TeIN
O6BéMm mapa u mapoBoro cekropa. Teopema 06
00béme mapa. [lnomans chepsr.

77 CrepeomeTpuyuecKkue 3aj1auu, CBI3aHHbIE C

BbIUHCJIEHHEM 00BEMOB Il1apa, IIapOBOT0 CErMEHTa
Y I1apOBOI'0 CEKTOpa




78

79

[Tpuknagueie 3agaun 1o Teme "O0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM IIapa M MIIOUIAIBI0 CEpPHI.
COOTHOIIICHHS] MKy TUIOIIAISIMU TTIOBEPXHOCTEH 1
00BEéMaMH TOHOOHBIX TEI

[TomoOHbBIe Tena B mpocTpaHcTBe. M3MeHeHne
00béMa npu nmogobuu. CrepeoMeTpuUIeCcKue 3a1a4H,
CBSI3aHHBIE C BEIYHUCIEHUEM O00BEMOB TEI U
IJI0IIAaIe TOBEPXHOCTEN

80

81

82

83

84
85

86

KoHntposnbnast padota "Ilnomaam moBepXHOCTH U
00BEMBI KpyTJIbIX TEN"

JBuxenust npoctpancTBa. OToOpaskeHusl.
JBm>xeHus U paBeHcTBO (uryp. Oduue cBoiicTBa
IBIDKEHUHN

Buabl n1BukeHMit: napauiebHbIN IEPEHOC,
LEHTpajIbHasi CHMMETPHS, 3epKalibHas CUMMETPHS,
IIOBOPOT BOKPYT IIPSIMOM

[IpeoOpazoBanms noxoodwus. [Ipsmas u chepa
Ditnepa

['eomerpuueckue 3a1aun Ha MPUMEHEHUE JTBUKECHUS
Kontponbnas padota "BekTopsl B mpocTpancTse”
O6o0matomiee moBTopenue 11 moHSITHIT 1 METOZI0B
Kypca reomerpun 10—11 knmaccoB, cucremaTu3anus
3HaHuii: "[lapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B
npocTpaHcTae”

87

O6o6maromiee nopropenue 11 mOHATHII U METOIOB
Kypca reomerpuu 10—11 kaccoB, cuctemaTu3ams
3HaHM: "BekTopsl B pocTpaHcTBE"

88

89

O6o06matomiee moBTopenue 11 mMoHSITHIT 1 METOZI0B
Kypca reomerpun 10—11 knaccoB, cucremaTu3anus
3HaHMil: "BekTopsl B mpocTpaHcTBe"

O6o06matomee moBTopeHue 11 mMoHSITHIT 1 METOZI0B
Kypca reomerpuu 10—11 knaccoB, cucremaTuzanus




3HaHui: "O0beM MHOTOTpaHHHUKA"

90

O6o06matomee moBTopeHue 11 MOHATHII 1 METOZ0B
Kypca reomerpun 10—11 kaccoB, cucremaTuzanus
3HaHui: "O0beM MHOTOTrpaHHHUKA"

91

92

O6o06matomee moBTopeHue 11 MoOHATHII 1 METOZ0B
Kypca reomerpun 10—11 kaccoB, cucremaTu3anus
3HaHuil: "[lmomanyu moBepxXHOCTH U 0ObEMBI
KpYyIJIbIX Ted"

O6o6mraromee nopropenue 11 MOHSATHI U METOIOB
Kypca reomerpun 10—11 knaccoB, cucremaTuzanus
3Hanui: "Ilnomaan noBepxHOCTH 1 00BEMBI
KpyTJbIX Ten"

93

HToroBast KOHTpoJIbHAs paboTa

94
95

Wrorosas koHTpoJibHAsA paboTa

[ToBTOpeHUe, 0600IIEHNE ¥ CHCTEMATH3AIUS
3HAHUN

96

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U e€
pOJIb B pa3BUTHUU COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKU U ee
POJIb B Pa3BUTHU COBPEMECHHBIX NWHIKCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTUI

98

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKU U ec
POJIb B Pa3BUTHU COBPEMECHHBIX NMHIKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTUI

99

100

101

Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHS CTEPEOMETPHUM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€




POJib B pa3BUTHHU COBPEMCHHBIX MHXXCHECPHBIX 1
KOMITBIOTCPHBIX TEXHOJIOT Uit

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€

102 POJIb B Pa3BUTUM COBPEMEHHBIX MHKEHEPHBIX U 1
KOMITbIOTEPHBIX TEXHOJIOTUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8

IIpencraBieHHoe TeMaTH4YecKOe IMUIAHHPOBAHHE MO KJIACCAM COOTHOCATCS € COJAEep:KaHMEeM MOAYJsi padoyeld MporpamMmbl
BOCIIMTAHNS «YPOUYHAsI IeSITEILHOCTH):

Temarnueckoe IIaHUpOBaHHWE pabodell MPOrpaMMbl OOECIICUYMBACT MPHOOIICHHE OOYYAIOIIUXCS K POCCHUCKUM TPAJUIIMOHHBIM
JyXOBHBIM IICHHOCTSIM, BKJIFOUYasi KYJIbTYpHBIC IICHHOCTH CBOEH ATHMYECKOMW T'PYIIIbI, IPAaBUIa U HOPMBI MIOBEJICHUSI B POCCHIICKOM OOIIECTBE
4yepe3 COJEpKaHWe YPOUYHOW MACSITENBHOCTH N0 TpeaMmeTy. [Ipu W3ydeHUH TeM YYHUTelleM OCYIIECTBISICTCS IPHUBICYCHHEC BHUMAaHUS
HIKOJIbHUKOB K IICHHOCTHOMY aCIleKTy U3y4aeMbIX Ha YPOKax SIBICHHUH Yepe3 moA00p MpOoOIeMHBIX CUTYaIllui JIIsl 0OCYKIACHHUS U JIp.

BocnurarensHblii MOTEHIMAT YPOKOB 00SCIICUNBACTCS TAKXKE YepPe3 MOTHBAIIMIO K TIPEIMETY, BOCITUTHIBAIOIIEE COJEPIKAaHUE, AKTHBHBIC
(dbopmbl pabOTHI, a TAKKE:

. B CHTYaIlUU CTOJIKHOBEHHS PA3HBIX TOYCK 3PEHUS 10 IMOBOAY PEIICHUs MPoOIeMbl (MPU 00CYKICHUN, MHUITUUPOBAHUU BBICKA3bIBAHUS
MHEHHH, Yepe3 BBIPAaOOTKY OTHOILIECHHS 110 MOBOTY TOJTY4aeMOi Ha YPOKE COIMAIbHO-3HAYMMOM MH(POPMAIIMHU U T]1.);

. gyepe3 OPUCHTANNIO Ha TIOHUMaHWe MMPUYHH yCIiexa/ Heycrexa B yueOHOU JIeATSIIBHOCTH, B TOM YHCJIC Ha CAaMOaHaIN3 U CAaMOKOHTPOJIb
pe3ynbpTaTa u T.1.

. yepe3 YCTaHOBIIEHHE OTHOIICHWH YYeOHOTO COTPYJHHYECTBA, IOAJCPKAHHUE JIEIOBOW, IPYKECKOW OOCTAaHOBKM B KJIACCHOM
KOJJIEKTHUBE, CIOCOOCTBYIOIIMX MO3UTHUBHOMY BOCIPHATHIO TPEOOBaHWUN YUHTENs; MOOYXKIACHHE YydaluxXcs K COONIOJCHHUIO MPHUHIIUIIOB
y4eOHOM TUCIMIUTNHBI U CAMOOPTaHU3aIUH.

Nudopmanus 06 odbecnieyeHUH NporpaMMsbl y4eOHNKAMU NpeAcTaB/ieHa B PeecTpe, pa3MeeHHOM He caiiTe IIKOJIbI.
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