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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus siBiIETCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEAHEro 001ero oopa3oBaHus,
TaK Kak 00ecreynBaeT BO3MOXKHOCTb U3yYeHHUS JUCIUIUINH €CTECTBEHHO-HAYYHOI HAaIIPaBJICHHOCTH
U IpPEeIMETOB T'yMaHUTapHOro uukia. I[IoCKoJbKy JIOrMYecKkoe MbIIeHHe, (HOpMUPYyEMOe NpHU
U3y4eHUH OOYYaroIIMMUCS TMOHATHUMHBIX OCHOB T'€OMETPUM, IIPU JOKa3aTelbCTBE TEOPEM U
IIOCTPOCHUH LENOYKU JOTMUECKHUX YTBEP)KIECHUHN NpU PELIEHUH N€OMETPUYECKHUX 3a]ad, yMEHUE
BBIIBUTaTh U ONPOBEPraTh TUIOTE3bl HENOCPEACTBEHHO HCIIOJB3YIOTCS IpU PEIIEHUHU 3a1ad
€CTECTBEHHO-HAYYHOI'0 [IUKJIA, B YACTHOCTH (PU3UYECKUX 3a/a4.

Ilenp ocBoeHust mporpamMmsel ydyeOHOro kypca «l'eomerpusi» Ha yriyOJ€HHOM YpOBHE —
pa3sBUTHE WHAMBHIYAIbHBIX CHOCOOHOCTEH OOyYalomMXCs NpPU H3YYEHUH TEOMETPUH, Kak
COCTaBIIAIIOLICH TpeaMeTHOH oOmactn «Martematnka u uWHpOpPMAaTHKa» dYepe3 obecreueHue
BO3MOXHOCTH TPHOOPETEHUs W MCIIOJIb30BaHMsl Oojiee INIyOOKMX TI€OMETPUYECKUX 3HAHUU U
JnecTBul, crneuu(UYHbIX T'€OMETPUM, M HEOOXOIUMBIX sl YCHELIHOro Mpo(ecCHOHAIBLHOIO
00pa30BaHMs, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MaTEMATUKH.

[TpropuTeTHBIMH 33la4aMU Kypca T€OMETPUN Ha YIIIYOJIEHHOM YPOBHE, PACIIUPSIOIIUMU U
YCUJIMBAIOIUMU Kypc 6a30BOr0 YpOBHS, SBJISIOTCS:

pacuMpeHue MpeCTaBICHHUsI O FeOMETPUM KaK 4YacTH MHPOBOM KyJIbTyphl U (POPMHpPOBAHUE
OCO3HAHHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOIIUM MUPOM,;

dopMHpOBaHHE TIPEACTABICHUS O MPOCTPAHCTBEHHBIX (HUIypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJENSIX, MO3BOJISIONIMX ONUCHIBATh U M3y4aTh Pa3HbIC SIBICHUS OKPYKAIOIIEro
MUpa, 3HaHWE TOHATUHHOTO anmnapata o paszaeiy «CrepeoMeTpus» yd4eOHOro Kypca reoMeTpuu;

(dbopMHpOBaHNE YMEHUS BIAJCTh OCHOBHBIMH OHSTHSIMH O TIPOCTPAHCTBEHHBIX (PUTypax v UX
OCHOBHBIMH CBOICTBaMH, 3HaHHE TeOpeM, (POpMyIl 1 YMEHHE HX MPUMEHSTh, YMEHHS JJOKAa3bIBATh
TEOpEeMbl U HaXO/AUTh HECTaHIapTHBIE CIIOCOOBI PELICHUs 3a1ay;

dopMHpOBaHHE YMEHHUs paclio3HaBaTb Ha YEPTEXax, MOJENIX M B pPEaJbHOM MHUpE
MHOTOTPaHHMKH U Te€Ja BPALEHUsI, KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

(bopMUpOBaHKE TOHUMAHUS BO3MOXHOCTH aKCHOMAaTHYECKOIO MOCTPOEHUSI MaTeMaTHUYECKUX
Teopuil, popMUPOBaHNE TOHUMAHUS POJIM aKCHOMATHKU IIPU MTPOBEJICHUH PACCYXKIACHUIH;

(dopMHpOBaHUE YMEHUS BIa/IeTh METOAAMHU JI0KA3aTEeIbCTB U AJITOPUTMOB PELICHUs, YMEHUS
UX TPUMEHATH, MIPOBOJMTH JOKA3aTEIbHBIE PACCYKICHHS B XOJE PEIICHHUS CTEPEOMETPUUYECKUX
3a/1a4 U 3a/1a4 C MPaKTUYECKUM cojepkKaHHeM, (GOpMHUpPOBaHHE MPEACTABICHUS O HEOOXOIUMOCTH
JI0Ka3aTeNbCTB NpU OOOCHOBAaHMM MAaTEMaTHYECKHX YTBEP)KICHUH W pOJIM aKCMOMAaTUKU B
IIPOBEJCHUH I€AYKTUBHBIX PACCYXICHU;

pa3sBUTHE U COBEPIICHCTBOBAHWE MHTEIJIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEHN
oOy4aromuxcsi, MO3HABaTEIIbHONM AaKTHUBHOCTH, HCCIIEIOBATENbCKUX YMEHUM, KPUTUYHOCTH
MBIIUIEHUS], UHTEPEca K U3Y4EHHUIO T€OMETPUH;

dopmupoBaHne (QYHKIMOHATBHOM TI'pPaMOTHOCTH, pPEJNEBAHTHOM T'e€OMETpUH: YMEHHUs
pacrio3HaBaTh MPOSBICHUSI T€OMETPUYECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B peabHbIX
’KU3HEHHBIX CUTYaLUAX U MPU U3YUCHHUH APYTUX y4eOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN
Y 3aKOHOMEPHOCTEH, MOAENUPOBAHNS PEAIbHBIX CUTYaIlUi, HCCIIeI0BaHUS IOCTPOCHHBIX MOJIEIEH,
MHTEPIIPETALMU [TOJIYyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COJIepKaTEeIbHBIMU JTUHUSAMHU ydeOHoro kypca «['eomerpusi» B 10—11 kmaccax
aBstoTCs: «[IpsiMBle M IJIOCKOCTH B NIpOCTpaHCTBe», «MHOrorpanHukmw», «Tena BpalieHus»,
«BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/|BHIKEHNUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHUE «YMETh ONEPUPOBATH MOHATHIMMY,
peNeBaHTHBIMU I'€OMETPUH Ha yriTyOonEéHHOM ypoBHeE 00yueHus B 10—11 kinaccax, OTHOCHTCS KO BCeM
CoJIeprKaTeNbHBIM JIMHUAM y4eOHOro Kypca, a popMupoBaHUE JJOTUYECKUX YMEHUN paciipenesnseTcs

HE TOJIBKO TIO0 COJIep>KaTEeNIbHBIM JIMHUSAM, HO U 1O rogaMm oOyuenus. ConepkaHue oOpa3oBaHUS,
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COOTBETCTBYIOIIEE MPEAMETHBIM pe3yiabTaTaM ocBoeHHs dDenepanbHOM paboueld MPOrpamMMBbl,
pacripeieIiEHHBIM 10 TofaM OOY4eHHs, CTPYKTYpHpPOBAaHO TakuM o00pa3oM, 4TOOBI KO BCEM
OCHOBHBIM, TPHHLUMIHAIBHBIM BOIpocaM oOydaroniuecs oOpamaguch HEOAHOKPATHO. ITO
II03BOJIIET OPraHU30BaTh OBJIAJICHUE T€OMETPUYECKUMU OHATHAMHY U HaBBIKAMU I10CJIEI0BATEIBHO
U IOCTYNAaTeIbHO, C COOJIIOJCHMEM IPUHIUMA MIPEEeMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B
OOIIyI0 CHUCTEeMY TI'E€OMETPUYECKHUX MPEICTABICHUM OOYyJalomuXcs, paciiupss H yriyomnss eé,
00pa3yst IPOYHbIE MHO>KECTBEHHBIE CBSI3U.

[Tepexon Kk N3y4eHUIO F€OMETPUH Ha yriIyOJIEHHOM YPOBHE [TO3BOJISET:

co3nath ycinoBus And  auddepeHuManuu  00ydeHMs, IIOCTPOEHHUS MHIMBHUAYaJIbHBIX
00pa30oBaTeNbHBIX MPOrpaMM, OOECIIEYUTh YriIyOJIEHHOE N3yUYeHUE T€OMETPUH KaK COCTaBISIONICH
yuebHoro npeamera «MareMaTHKay;

HOJArOTOBUTh OOYyYarOIUXCAd K NPOJOJDKEHUIO M3YyYeHHMs MaTeMaTHKH C Y4€TOM BbIOOpa
Oynymeir mnpodeccun, obecriedyuBas MPEEMCTBEHHOCTh MEXAY OOIMMM W MpodheCcCHOHATHHBIM
00pa3zoBaHHEM.

Ha u3yuyenne yuebnoro kypca «I'eomeTpusi» Ha yriryOin€HHOM ypoBHE oTBOonUTCs 204 vaca: B
10 kimacce — 102 yaca (3 yaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Heaenmo).

COJEPKAHUE OBYYEHUA
10 KJIIACC

IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATHA cTepeoMeTpur. Touka, npsmasi, IIOCKOCTb, MpocTpaHcTBo. [lonsTHe 00
AKCHOMaTHYECKOM IOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX.

B3aumHoe pacnosoxkeHue NpsMbIX B IPOCTPAHCTBE: IEpPECEKarolIMecs, MapajiesibHble U
cKpeluBaromuecs npsmsele. [Ipu3Haku ckpenyBaromuxcs npsamsix. [lapanienbHoCTs NpsAMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: NapajlleibHbIE IPSMBIE B IPOCTPAHCTBE, MapaJlJICIIbHOCTh TPEX
IPSIMBIX, APAJUIEIBHOCTD IPSIMOW U IIocKocTu. [lapaienbHoe U HEeHTpaabHOE IPOEKTUPOBAHUE,
u3zo0pakenue Guryp. OCHOBHbIE CBOMCTBA MapalIeIbHOTO MPOeKTHUpoBaHus. M3o0paxkenue Gpuryp
B IapaJuleIbHOM MPOEKUMU. YTJbl C COHANpPABIEHHBIMU CTOPOHAMH, Yrojl MEXIY HpPSIMBIMU B
npocTtpaHcTBe. [[apanneabHOCTh MIIOCKOCTEN: MapajliebHbIE TIIIOCKOCTH, CBOMCTBA MapaJuIeIbHBIX
iockocteil. [IpocTeiine npocTpaHCTBEHHbIE (PUTYPBI HA MIOCKOCTU: TETPa’JIp, Mapajiesenune],
IIOCTPOEHUE CEYEHUM.

[leprieHAUKYIAPHOCTD MPSAMOM U MIOCKOCTU: NEPIEHIUKYIISAPHBIE MPSIMbIE B IPOCTPAHCTBE,
IpsIMbIE MTapajlieNIbHbIE U EPIIEHIUKYIISIPHBIE K IIJIOCKOCTH, IPU3HAK MEPIEHIUKYIISIPHOCTH IPSIMOI
Y IIJIOCKOCTH, TEOPEMA O IPSIMOM NMEPIEHANKYISIPHOM INIOCKOCTH. OpTOrOHAJIBHOE TPOEKTUPOBAHHUE.
[lepieHaUKYNIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO INIOCKOCTH, PacCTOSIHUE OT MPSIMOM 10
IUIOCKOCTH, MPOEKIus (Uryphl HAa IUIOCKOCTh. [lepneHAMKYISIpHOCTh IUIOCKOCTEH: MpU3HAK
MEPIECHANKYJISIPHOCTH ABYX IUIOCKOCTEN. Teopema o TpEX nepneHauKynspax.

VYTIbl B IPOCTPAHCTBE: YrOd MEXIY NPSAMON U IUIOCKOCTBIO, JBYTPAHHBIN YTroJl, TMHEWHBIN
yroJl JBYTpaHHOrO yria. TpéXrpaHHeld M MHOrorpaHsHble yribel. CBOWCTBa IUIOCKHX YIJIOB
MHOrorpaHHoro yria. CBONCTBa IUIOCKMX W JBYTPaHHBIX YIJIOB TpEXrpaHHOro yria. Teopembl
KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOT'O yIJIa.

MHororpaHHuKHu

Byl MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: nN-yrosnpHas npusma, npsmas v
HaKJIOHHas MPU3Mbl, OOKOBas M MOJIHASI MOBEPXHOCTh Mpu3Mbl. [lapannenenumnen, npsiMOyroJbHbII
napajuleJenune]] 1 ero cBorcrea. Kparyaiimne myTv Ha MOBEPXHOCTH MHOTOTpaHHHKa. Teopema
Oiinepa. [IpoctpancTtBennas teopema [Iudaropa. [Tupamuaa: n-yronpHast nupamuja, npaBuibHas U
yceu€HHas nupamusl. CBoiicTBa pédep U OOKOBBIX rpaHel MpaBHiIbHON nupaMusl. [IpaBuibHBIC
MHOTOTPaHHUKHU: TpaBUJbHAs MpU3Ma W MpaBWIbHAs NUPaMUJa, TpaBUWIbHAs TPEYrojbHas



UpaMu/ia U IPpaBUIIbHBIN TeTpasap, KyO. IIpeacraBinenne o npaBUIIbHBIX MHOTOIPaHHHUKAX: OKTa3Ip,
JOAEKa’Ap U UKOCADP.

Bbruncnenue 31eMEeHTOB MHOTOIpaHHHKOB: pEOpa, auaroHanu, yribl. [lmomans OoxoBoi
IIOBEPXHOCTHU U TOJIHOM MOBEPXHOCTH MPSIMOM IIPU3MBI, IUIOIIAAb OCHOBAHUH, TeopeMa 0 OOKOBOI
HOBEPXHOCTU HpsAMOM mpu3mbl. [lnomans OGOKOBONH HOBEPXHOCTH M MOBEPXHOCTH IMPaBHIIbHON
IIpaMU/Ibl, TEOpPEMA O IUIOIAAN YCEUYEHHON TUPaMUIBbI.

CuMmMeTpusi B TNPOCTPAHCTBE. OJIEMEHTbl CHUMMETPUU IPABUIIbHBIX MHOTOTPAHHUKOB.
CuMmMeTpuss B IPAaBWIBHOM MHOIOTPaHHMKE: CHMMETPHs HNapajulelenuIena, CHUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IIPABUIIbHONW MUPAMHUIBI.

BexkTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

[ToHsiTUS: BEKTOP B NPOCTPAHCTBE, HYJIEBOW BEKTOpP, JUIMHA HEHYJIEBOI'O BEKTOpA, BEKTOPHI
KOJUIMHEApHbIC, COHAIPABJICHHBIE M IPOTHUBOIIOJIOKHO HAIPABJIECHHBIE BEKTOpBL. PaBeHCTBO
BEKTOPOB. [IeHCTBUSA ¢ BEKTOpaMU: CJI0KEHUE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB,
YMHOXEHHUE BEKTOpa Ha uucio. CBoHcTBa ClI0KEHHsI BEKTOpOB. CBOICTBA YMHOXEHHUS BEKTOpa Ha
ymcio. [lonsTue xommuiaHapHble BeKTOpbl. [Ipu3Hak xommiiaHapHocTH TpEX BekTopoB. [IpaBumio
napauienenunena. Teopema O pa3joXKEHUU BEKTOpAa MO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[TpsimoyronbHass cucreMa KOOpAMHAT B mpocTpaHcTBe. KoopaunHatsl BekTopa. CBsA3b MEXIY
KOOpJMHATaMU BEKTOpa M KOOpAMHATaMU TO4YEK. YToJl MexIay Bekropamu. CkaiaspHoe
IIPOU3BEICHNE BEKTOPOB.

11 KIIACC

Tesa BpameHust

[ToHATHS: TMIMHIpUYECKAass IOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTh, cdepudeckas
MMOBEPXHOCTh, 00pa3yromue nmoBepxHocTe. Tena BpaleHus: WINHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. BzaumnHoe pacnonoxkeHue chepbl U MIOCKOCTH, KacaTelabHas IUIOCKOCTh K cdepe.
N300pakeHue Tea BpalleHus Ha II0CKOoCcTU. Pa3BépTka nuiauHpa u konyca. Cummerpus cepsl 1
nIapa.

O6béM. OcHoBHBIE cBoOiicTBa 00BEMOB Ten. Teopema 00 00BEME MPSAMOYTOIBHOIO
napajuiesenunena u cieAcTBus u3 He€. O0bEM NPsAMON M HAKJIOHHOM MPU3MBI, HUIMH]IPA, TUPAMUIbI
u koHyca. OOBEM 11apa ¥ IapOBOTO CErMEHTA.

KomOuHammu Ten BpamieHuss 1 MHOTorpaHHUKOB. [Ipu3Ma, BnucaHHas B IWIMHAP, OMMCaHHAas
oxoJio munHapa. [lepecedenue cepsl 1 mapa ¢ miockocTbro. Kacanue mapa u cepbl MI0CKOCTBIO.
[ToHsiTHE MHOTOIPaHHUKA, OUCAHHOTO OKOJIO ceprl, cheppl, BIMCAHHON B MHOTOTPAHHUK WJIH TEJIO
BpalllCHUS.

[Tnomanps MOBEPXHOCTH IWIMHApa, KOHyca, IUlomans cdepbl u e€ uvacteil. [lomobue B
npoctpancTse. OTHOIIEHHE 00BEMOB, TUIOIAACH TOBEpXHOCTEN MO100HBIX Guryp. [IpeoOpazoBanue
nosnodbus, romorerus. PemieHue 3agady Ha IJIOCKOCTH C HUCIOJb30BAHHEM CTEPEOMETPHUYECKHX
METOJIOB.

ITocTpoeHne ceueHnii MHOTOIPAaHHUKOB U T€JI BPALEHUS: CEUEHUS IMIMHAPA (TapajuIeIbHO U
NEPIEeHIUKYIAPHO OCH), CeUeHUs KOHyca (mapajsielbHble OCHOBAHHUIO M MPOXOJSIIME uepe3
BEpILMHY), CEUYEeHHUs LIapa, METOJbl MOCTPOCHMSI CEUEHHI: METOJ CIEeI0B, METOJl BHYTPEHHEIo
IIPOEKTUPOBAHMSI, METO]] IEPEHOCA CEKYLIEH MJIOCKOCTH.

BexkTOopbl M KOOPpANHATHI B IPOCTPAHCTBE

BekTopsl B mpocTtpaHcTBe. Onepanuy Haja BEKTOpamMu. BEKTOpHOE YyMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXeHHUA. [IpsMoyronpHas cucTteMa KOOPJIWHAT B IPOCTPAHCTBE.
Koopnunatsl BekTopa. Pasnoxenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIH METOA MpU
pELIEHNN TEOMETPUUYECKUX 3a/1ay.

J{BH2KeHHSI B IPOCTPAHCTBE



JBmwxenus npoctpanctBa. OtobpakeHnus. [[BmkeHus u paBeHCTBO ¢uryp. OOmue cBoiicTBa
JBWKCHUU. Buabl ABMKCHUHI: NapajljIebHBIM IEPEHOC, LIEHTpajabHas CUMMETPHs, 3€pKaJbHas
CUMMETpUs, TOBOPOT BOKPYT npsimoii. [IpeoOpazoBanus nogobus. [psmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «'EOMETPUS»
(YIJIYBJEHHBINA YPOBEHB) HA YPOBHE CPEJHETO OBIIETO OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxnanckoe BoCIMTAHHE:

c(OPMHUPOBAHHOCTb IPAXKIAHCKON MO3UIIMH 00YYaIOIIErocs KaK aKTUBHOT'O M OTBETCTBEHHOTO
YJIeHa POCCUHUCKOT0 OOIIEeCTBa, MPEJCTABICHUE O MAaTEMAaTUYECKHX OCHOBaX ()yHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBJICHUMN, MPOLEAYP IPAKIAHCKOT0 0o0mIiecTBa (BEIOOPHI, ONPOCH! U IPYTOE),
yYMEHHUE B3aMMOJAEHCTBOBATh C COLUAIBHBIMA MHCTUTYTAMHU B COOTBETCTBHM C UX (DYHKIUSAMH U
Ha3HauYCHUEM;

2) naTpuoTHYeCKOe BOCIIMTAHHeE:

c(OPMHPOBAHHOCTh POCCUHCKONW TPAXKAAHCKOM HIEHTHYHOCTH, YBAKCHHUS K MPOILIOMY M
HACTOSIILIEMY POCCUHCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K JOCTM)KEHHUSM POCCHUMCKHUX
MaTEMaTHKOB U POCCUMCKON MaTeMaTUYeCKOH IIKOJIbI, HCIOJIb30BAaHNUE 3TUX TOCTHIXKEHUH B IPYTUX
HayKaxX, TEXHOJIOTUSX, cpepax SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHME JYXOBHBIX LIEHHOCTEN POCCUICKOro HapoJa, COPMHUPOBAHHOCTh HPABCTBEHHOT'O
CO3HAHUs, 3TUYECKOTO MOBE/ICHUS, CBSI3aHHOTO C IIPAKTUYECKUM IIPUMEHEHHEM JJOCTHXKEHUH HayKH
U 1€ATEIbHOCTBIO YUEHOTO, OCO3HAHHUE JIMYHOI'O BKJIAa B IOCTPOEHUE YCTOMYMBOTO OYyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE OTHOLIEHHE K MMpY, BKIIIOYAsl 3CTETHUKY MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJay, pEIIeHUH, pacCcyXIeHHH, BOCHPUUMYMBOCTb K MAaTEMAaTUYECKUM acleKTam
Pa3IUYHbBIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocMTAHHE:

c(OPMHPOBAHHOCTh YMEHHSI IPUMEHATh MAaTEMAaTUUECKUE 3HAHUS B HHTEPECax 3/10pOBOIO U
6e3o0macHoOro obpasa JKM3HHU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3JI0POBBIO (3J0pPOBOE MUTAHUE,
cOanaHCUPOBAHHBIN PEXXUM 3aHATUI U OTJbIXA, peryisipHas (pusndeckas akTUBHOCTD), (PU3HUECKOE
COBEPUICHCTBOBAHUE MIPH 3aHITHUSIX CIOPTUBHO-03/J0POBUTEIBLHON €S TEIBHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYAY, OCO3HaHHE LIEHHOCTH TPYAOJIIO0US, MHTEpPEC K Pa3InYHbIM cdepam
npo(ecCHOHANBHON N1€ATEIbHOCTH, CBA3aHHBIM C MAaTeMaTUKOW M €€ NPUIOKEHHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIN BBIOOpP OynyIiei npodeccuu U pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHUIO M caMOOOpa30BaHUIO Ha
IPOTSKEHUM BCEW JKU3HU, TOTOBHOCTh K aKTMBHOMY YYAacTHIO B PELICHUM NPAKTUYECKUX 3a1ady
MaTeMaTU4eCKOll HalpaBJIeHHOCTH;

7) IK0JIOTHYECKOE BOCTIMTAHME:

c(OPMHUPOBAHHOCTh ~ JKOJIOTMYECKOH  KyJIbTYpHl, IIOHUMaHHWE BIUSHHUA  COIMAJIBHO-
DKOHOMHYECKUX TIPOLIECCOB HA COCTOSHME TPUPOJHOW M COLUAIBHOM CpENbl, OCO3HAHUE
IJ100abHOTO XapaKkTepa 3KOJOTHYECKUX MPOoOJieM, OpUEHTAlUsl Ha IPUMEHEHHE MaTeMaTHUYeCKUX
3HAHUU 7S pelleHus 3a7ad B 00JIaCTU OKpY’Karollel cpesbl, MIaHUPOBAaHUE MOCTYIKOB U OIIEHKH
MX BO3MOXHBIX IOCJIEICTBUIN AJI OKPY>KAIOIIEN CPEIBL;

8) neHHOCTH HAYYHOI0 O3HAHMA:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOILECTBEHHOM MPaKTHKHU, MOHUMAaHHE MaTeMaTHYecKol HayKH Kak chepbl yeIoBeuecKoi
JESATENIBHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTH AJIs1 Pa3BUTHUS LIMBUIIN3ALMH, OBJIAICHUE S3BIKOM
MaTeMaTUKd M MaTeMAaTUYECKOM KyJIbTypoW KakK CpEICTBOM IIO3HaHMsSI MHpa, TOTOBHOCThb
OCYILECTBIIATh POEKTHYIO U UCCIIEA0BATEIbCKYIO JEATEIbHOCTh MHANBHUIYaIbHO U B IPYIIIE.



METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTenbHBIC YHHBePCAJIbHbIE Y4eOHbIe NelCTBUS

Ba3oBble JJornueckue aeiicTBu:

BBISBIIAITh M XapaKTepU30BaTh CYILECTBEHHbIE IPU3HAKM MaTEMaTHYECKUX OOBEKTOB,
HOHATHUH, OTHOIIEHUI MEXAY NOHATUAMU, (POPMYINPOBATh ONIPEEICHHs TOHATHH, yCTaHABINBATh
CYIIECTBEHHBIN MpHU3HAK KJIacCU(UKALUN, OCHOBAHUS Uil OOOOLICHUS M CPAaBHEHHS, KPUTEPUHU
IIPOBOAMMOI0 AHAJIN3A;

BOCIIPUHUMATh, (OPMYJIMPOBATh U IPeoOpa3oBbIBATh CYXKIEHUSA: YTBEPAUTENIbHBIE MU
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00I1E, YCIOBHBIE,

BBISBIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHBOpeuYHs B (hakrax,
JTAHHBIX, HAOTIOIEHUSX U YTBEPXKACHUSAX, MIpeIaraTb KPUTEPUH ISl BBISBJICHUS 3aKOHOMEPHOCTEN
Y IPOTUBOPEYUI;

JieNaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTMKM, JEIYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSITENBHO JJOKA3aTEIbCTBA MAaTEMaTHUYECKUX YTBEPKACHUN (IPSIMbIE U OT
IPOTUBHOT0), BBICTPAaUBAaTh apryMEHTALINIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBAThH
COOCTBEHHBIE CYX/IEHUS U BBIBOJIbI;

BbIOMpaTh Croco0 perieHus yueOHOU 3ajaun (CpaBHMBAaTh HECKOJBKO BapUAHTOB PEILCHUS,
BbIOMpaTh HanboJIee MOAXOAIINN C YIETOM CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciieoBarebcKue 1eiCTBUA:

UCIIOJIb30BaTh BONPOCHI KAaK HCCIIEAOBATEIbCKUN MHCTPYMEHT IO3HaHMA, (OPMYJIHNPOBATH
BOTIPOCHI, (DUKCUPYIOIIME TPOTUBOpPEYNE, IMPOOJeMy, YCTaHABIMBATh HCKOMOE U JIaHHOE,
(GbopMHUpPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULINIO, MHEHHUE;

IPOBOJIUTH  CAMOCTOATENBHO  CIIAHUPOBAHHBIM  3KCIIEPUMEHT, HCCIIEAOBAaHUE IO
YCTQHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro OObBEKTa, SIBIEHHs, MpPOIEecca, BbBIIBICHUIO
3aBUCUMOCTEN MEXy 00bEeKTaMH, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (POpMyYIUpOBaTh OOOOLIEHUS U BBIBOJBI IO pe3ysbTaTaM IPOBEAEHHOIO
HaOJIOI€HUs, UCCIIEIOBaHMs, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3yJbTaTOB, BBIBOJAOB U
0000I1IEeHMI;

IIPOrHO3MPOBATh BO3MOKHOE pPa3BUTHE MPOIIECcca, a TAKXKE BBIIBUTaTh MPEAIOIIOKEHUS O €r0
Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISABIIATH J1€UIUTHI UH(GOPMALMY, JaHHBIX, HEOOXOIUMBIX Ul OTBETa Ha BOINPOC M IS
pelIeHus 3a/1a4i;

BbIOMpaTh  MH(OpPMALMIO U3  HCTOYHUKOB  Pa3jMYHbIX  THUIIOB, AHAJU3UPOBATH,
CHCTEMaTH3UPOBATh U MHTEPIPETUPOBATH MH()OPMALIHIO PA3IMYHBIX BUJIOB U (POPM MpeIcTaBICHUS;

CTPYKTYpUPOBaTh MHPOPMALIUIO, IPEACTABIATh €€ B Pa3IMUHbIX (hopMax, WILTIOCTPUPOBATD
rpaduyecku;

OILICHUBATh HAJEKHOCTh MHPOPMAIINH 110 CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHnKaTHBHBIC YHHBeEpPCcAJIbHbIe YUeOHbIe el CTBUS

O0menue:

BOCIIPUHUMATh U (OPMYJIUPOBATh CYXKICHHS B COOTBETCTBHM C YCIOBUSIMU U IIEJISIMU
oO1IeHusl, SCHO, TOYHO, IPaMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX,
J1aBaTh MOSCHEHUS 110 X0y PEIIEHNUs 3a]aul, KOMMEHTHUPOBATh MOJIYyYEHHBIN pPE3ysbTarT;

B XO0Je OOCYXJEHHUS 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXIAaeMOH TeMbl, MpPOOIEeMBI,
pemraeMoil 3ajauu, BBICKA3bIBaTh MJIEHM, HALCJIEHHbIE Ha TOUCK PELICHMs, CONOCTaBIATh CBOU



CYXKJIEHUSl C CYXJECHUSAMH IPYTUX YYaCTHHUKOB JAMANOra, OOHAapyXHBAaTh Pa3IU4ue M CXOACTBO
MO3HLINH, B KOPPEKTHOU popme HOpMyTHUpOBaTh Pa3HOTIACHS, CBOU BO3PAKECHHUS;

NPEICTaBIATh PE3yNbTaThl pEIIEHUS 3aJaud, SKCIEPUMEHTa, MCCIIEOBAaHUS, IPOEKTa,
CaMOCTOSITENILHO BBIOMPaTh (pOpMaT BBICTYIUIEHHUS C YYETOM 3aJad MPEe3eHTalul U 0COOEHHOCTEH
ayJUTOpUU.

PeryisiTuBHBIEe YHMBepcaibHble yueOHbIe 1eiicTBUSA

Camoopranuszanus:

COCTaBJIATh IUIAH, AJITOPUTM pEIIEHUs 3aJaud, BBIOMpPATh CHOCOO pELIeHHS C Y4ETOM
UMEIOIUXCA PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHpPOBAaTh U KOPPEKTUPOBATh
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

BJIAJI€Th HAaBbIKAMM [103HABATEIbHON pe(IeKCUM KaK OCO3HAHUS COBEpILIAEMbIX JIEHCTBUH U
MBICIIUTENBHBIX MPOLECCOB, UX PE3YNIbTAaTOB, BJIALETh CIIOCOOAMU CAMONPOBEPKU, CAMOKOHTPOJIS
npoliecca 1 pe3ysbTara peleHusl MaTeMaTHYecKol 3a1a4H;

NpPEBUICTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH TIPH pPEIICHHH 337a4yd, BHOCHUTb
KOPPEKTHUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JAHHBIX, HANJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pPE3yJIbTaTa LEIH M YCIOBUSAM, OOBSICHATH MPHYUHBI JOCTHIKECHHS
WIA HENOCTHKEHHS PE3YyJIbTaTOB  JEATEIBbHOCTH, HAaXOAWTh OMHKOKY, [aBaTh OICHKY
IpUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

MOHUMATh W WCIIOJNB30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIUBUAYAJIBbHOW DPaOOTHI MpH
pemeHnn y4eOHBIX 3a/1a4, IPUHUMATh L1EJIb COBMECTHOH JeSITeIbHOCTH, INIAHUPOBATH OPTraHU3aIINI0
COBMECTHOM paboThl, paclpeensiTh BUIbl pabOT, J0rOBapUBaThCs, 00CYXKIaTh IPOLECC U PE3YIbTAT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopMax paboTel (0OCYXIEHHs, OOMEH MHEHHMH, «MO3TOBbIE
IITYPMBI» ¥ MHBIE), BBIIOJHATH CBOIO YaCTh PA0OTHI U KOOPJMHUPOBATH CBOM JICHCTBHS C IPYTUMHU
YJIeHaMH KOMAaHJIbI, OLIEHMBATh KAayeCTBO CBOETO BKJI3ga B OOMIMHA MPOAYKT TO KPHUTEPHSM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

MNPEJIMETHBIE PE3YJIBTATHI
K xoniry 10 kiaacca o0ydaromuiicss HayqIuTCs:

o CBO6OI[HO OINNCpHUpOBaTL OCHOBHBIMH IIOHATHUAMHU CTCPCOMETPUH IIPU PCHICHUMU 3adad H
MMPOBECACHNHN MAaTEMATUUCCKHUX paCCYX(HCHHﬁ;
® IIPUMCHATb aKCUOMBI CTCPCOMCTPUHN U CICACTBUA U3 HUX IIPU PCUHICHUH I'COMETPHUICCKUX 3aaY;
L KJ'IaCCI/ICbHHHpOBaTI) B3aMMHOC PAacCIIOJIOXKCHUEC TIPIAMBIX B IIPOCTPAaHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;
o CBO60}1HO OIICPHUPOBATH TOHATUAMHU, CBA3aHHBIMU C YIJIaMHU B IIPOCTPAHCTBE: MCKIAY NPAMBIMU B
IIPOCTPAHCTBE, MEXAY MPSAMOM U IUNIOCKOCTBIO;
o CBO60}1HO ONneprupoBaTh NOHATUAMH, CBA3AHHBIMHU C MHOT'OTPaHHUKAMU,
e CcBOOOJHO paclo3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAHHHUKOB (TIPU3Ma, MUPaMH/Ia, TPSIMOYTOJIbHBII
napajuienenunesa, Kyo);
L KJ'IaCCI/ICbHHHpOBaTI) MHOI'OIrpaHHUKH, BI)I6I/IpaSI OCHOBAHUA I KJ'IaCCI/I(i)I/IKaHI/II/I;
e CcBOOOHO ONEPUPOBAThH MOHATUSIMH, CBI3aHHBIMH C CEY€HHEM MHOTOTPAHHUKOB ITIOCKOCTHIO;
® BHIMOJHATH NapauiebHOe, IEHTPATbHOE K OPTOrOHAJbHOE MPOEKTHpOBaHUE GUTYP Ha
IJIOCKOCTh, BBITIOJIHATH N300pakeHust pUryp Ha MiI0CKOCTH;



® CTPOUTH CEUEHHUS] MHOTOIPAaHHUKOB PA3IMYHBIMH METO/AaMH, BBIOJIHATH (BBIHOCHBIE) ITIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;

® BBIYHCIIATH IUIOLIAIM TOBEPXHOCTEH MHOTOIPaHHUKOB (TIpU3Ma, TMPaMHJIA), FTEOMETPHUECKUX Te
C IpUMeHeHueM GopMyIt;

e CcBOOOJHO ONEPUPOBATH MOHITUSIMH: CUMMETPHS B IPOCTPAHCTBE, IIEHTP, OChb U IJIOCKOCTh
CUMMETPUH, LICHTP, OCh U MIIOCKOCTh CUMMETPUU (QUTYPBI;

e CcBOOOJHO OMNEPUPOBATH IMOHSATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U KOOpJAHWHATaM B
MIPOCTPAHCTBE;

® BBINOJIHATH ICHCTBUS HAJl BEKTOPAMH;

e pemaTh 3aJaud  Ha  JIOKA3aTeIbCTBO MAaTEMaTHYECKMX OTHOLICHHMM U  HaXOXXJIeHUe
FEOMETPUUYECKUX BEJIIUYUH, MIPUMEHSISI U3BECTHBIC METOMAbl MPU PELICHUH MaTeMaTHYeCKHX 3aiad
MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHS CJIOXKHOCTH;

® TIPUMEHATH IPOCTEHIlINe MPOrpaMMHbBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMbI
IIPU PEUICHUU CTEPEOMETPHUECKUX 3a71ad;

® U3BIIEKaTh, MPEOOPa30BBIBATE U MHTEPHPETUPOBATH HH(POPMAMIO O MPOCTPAHCTBEHHBIX
reoOMEeTpUYECKUX (PUTypax, MpeICcTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

® MPUMEHATH NOJYYCHHBIC 3HAHUS Ha MPAKTHKE: CPABHUBATh M AaHAIM3HPOBATH pEalbHbIC
CUTyallud, MPUMEHSITh H3yYCHHbIC IOHATHS B TIPOIECCE IIOMCKA PEIICHHS MaTeMaTHYeCKH
c(OpMyIMPOBAaHHON MPOOJIEMBbI, MOJAETUPOBATH peEalbHBbIE CUTYyallUM Ha S3bIKE T'€OMETPUH,
UCCIIEIOBATh IOCTPOCHHBIE MOJENIU C HCIOJb30BAaHHEM TI'€OMETPHUYECKHX IOHATUH U TEOopeM,
ammapara anreOpbl, pelaTh MPaKTUYeCKUe 3a/1aud, CBS3aHHBIE C HAXOXKJICHHEM T€OMETPUYECKHUX
BEJINYNH;

® UMETh MpPEJACTABICHUS OO0 OCHOBHBIX JTalax pa3BUTUS TEOMETPUM KaK COCTaBHOM YacTH
dyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K konmy 11 ki1acca o0yyaromuiicss Hay4YuTCs:

e CBOOOJHO OIEPHUPOBATH TIOHSATHSMH, CBSI3aHHBIMH C [WIHHIPUYECKOH, KOHUYECKOH W
cdepruieckoil MOBEPXHOCTSIMU, OOBSICHATH CIIOCOOBI MOTY4EHUS;

® OIEpUPOBaTh MOHSATHIMH, CBSI3aHHBIMHU C TEJIAMH BpAIlEHUs: UJIMHIPOM, KOHYCOM, chepoil u
I1apoM;

® pacro3HaBaTh TeJa BpallleHus (LUINHIP, KOHYC, cepa U 1map) U 00BSACHITH CIIOCOOBI MOTyYSHHS
TeJ BpallCHHS;

e KJIAcCU(PHUIMPOBATH B3AUMHOE PacCIooKeHue chepsl 1 MI0CKOCTH;

® BBIYHCIATH BEIMYMHBI AJIEMEHTOB MHOTOTPAaHHHKOB M TeJ BpAIICHUS, O0BEMBI M IIJIOIATH
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPALIEHUS, TEOMETPUUYECKHUX TeJl ¢ IPUMEHEHHEM (OpMYII;

e CBOOOJHO ONEpPUPOBATh MOHATUSMH, CBA3aHHBIMH C KOMOMHAIMSIMM TeJ BpalleHUS WU
MHOT'OI'PaHHMKOB: MHOTOTpaHHMK, BIIMCAHHBIM B cdepy H ommcaHHBI OKoyo cdepsl, chepa,
BITMCAHHAs! B MHOTOTPaHHUK WJIH TEJIO BPAICHHS,;

® BBIYHCIATH COOTHOIICHUS! MEXAY IUIOLIAIIMU TIOBEPXHOCTEH U 00bEMaMH 1MOOOHBIX TEI;

e 1300paxaTb HM3y4yaeMble (PUTYpBHI, BBHINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKH U3 PHUCYHKOB
MPOCTHIX 00BEMHBIX (UTYD: BHI CBEPXY, COOKY, CHH3Y, CTPOUTH CEYCHUS TEJ BPAIICHUS;

® U3BJIEKAaTh, HMHTEPIPETHPOBATH U MPeoOpa3oBbIBaTH HHGOPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

e CBOOOHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

® BBINOJHATH ONEpalUU HaJl BEKTOPAMU;

® 33/1aBaTh IJIOCKOCTh YPAaBHEHHEM B IEKAPTOBOM CUCTEME KOOPIUHAT;



e pelmarb IeOMETPUYECKUE 3aJa4d HAa BBIUUCICHUE YIVIOB MEXKIY IPSIMBIMU U IIOCKOCTSIMHU,
BBIUMCJIICHUE PACCTOSSHUM OT TOYKM IO IUIOCKOCTH, B LEJIOM, Ha IIPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOI'O METOJa PU PEIICHUH;

e CBOOOJHO ONIEPUPOBATH NOHATHAMM, CBSI3aHHBIMHU C JABH)KEHHEM B IIPOCTPAHCTBE, 3HATh CBONCTBA
JIBHKCHU;

® BBINOJHATh HW300paK€HUs] MHOTOTPAHHUKOB W TeJ BpallleHWs MPH NapayieIbHOM IEpeHocCe,
[EHTPAIbLHOW CUMMETPHH, 3pKATBHON CHMMETPHUH, IIPH TIOBOPOTE BOKPYT MPSAMOMA, TpeoOpa3zoBaHus
O00usI;

® CTPOMTb CEYEHMsI MHOTOTPAaHHUKOB U TEJl BpALICHUS: CEUEHMS LWIMHIApa (HapauieabHO U
NEPIEHIUKYJIIPHO OCH), CEUEHHUs KOHyca (MapajielbHblE OCHOBAHHUIO M IPOXOJAIIME Uepe3
BEpLIMHY), CEUEHHsI 11apa;

® NCIOIB30BAaThb METOABl IIOCTPOCHMS CEUYEHMM: METOX  CIeNOB, METOX BHYTPEHHErO
IIPOEKTUPOBAHHUS, METOJ] IIEPEHOCA CEKYLIEH MJIOCKOCTH;

® JI0Ka3bIBaTh F'€OMETPUYECKUE YTBEPKIACHUS;

® TNPUMEHSATH TeOMETpUUYECKHE (DAKThI AJIsl PEIICHUS CTEPEOMETPHUYECKIX 3a1a4, PEIOIararoInux
HECKOJIbKO LI1aroB PeleHMs], €CIIU YCIIOBHs IPUMEHEHU 3a/1aHbl B SIBHOM U HEABHOM (hopme;

e pemarb 3aJadyd  HAa  J0OKa3aTeabCTBO  MATEMATHMYECKUMX OTHOLUIEHMH M HAXOXKICHUE
FEOMETPUUYECKUX BEJINYUH;

® [IPUMEHATH IPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHMKALMOHHBIE CUCTEMBI IIPU PELLICHUH
CTEPEOMETPUYECKUX 3a/1ay;

® IPUMEHATH IOJIYYECHHBIE 3HAHUSA Ha IPAKTUKE: CPaBHMBATh, AHAJIU3UPOBATH M OLIEHUBATh
peallbHbIE CUTyallud, IPUMEHATHh M3y4YCHHBIE IOHATHUS, TEOPEMBI, CBOICTBA B IPOLECCE IOMCKA
pelIeHusl MaTeMaTH4eCKu C(OPMYITMPOBAHHON MPOOIEMBI, MOJICIMPOBATh pealIbHbIC CHUTYalluu Ha
A3bIKE TI'€OMETPUH, HCCIEAOBATh IIOCTPOEHHBIE MOJEIM C HCIIOIb30BAHHEM TI'€OMETPUYECKUX
HOHATHUH M TeopeM, anmnapara anreOpbl, pelars IpakTHYeCKUe 3a/1aui, CB3aHHbIE C HAXOKICHUEM
F€OMETPUYECKUX BEIINYUH;

® UMETh MpPEJICTABICHUs 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUU KaK COCTaBHOM YacTH
byHaaMeHTa pa3BUTHS TEXHOJIOTUH.
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TEMATHYECKOE INTAHUPOBAHHME 10 KJIACC

KoandecTBo yacoB

Ne HaumeHoBaHHe pa3eyioB U TEM IPOrpaMmmbl KOHTpOJILHbIe HpaKanecxﬂe 3J16KTpOl—[l—[l;le (u“quOBHe)
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI

1 BBeneHne B CTEpeOMETPHIO 23 1 https://www.yaklass.ru/p/geometria
2 B3anMHOE pacoioxkeHHe IPSMBIX B TPOCTPAHCTBE 6 1 https://www.yaklass.ru/p/geometria
3 [MapamienbHOCTh OPSIMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE 8 https://www.yaklass.ru/p/geometria
4 [eprieHAUKYIAPHOCTD MPSIMBIX M INIOCKOCTEH B MPOCTPAHCTBE 25 https://www.yaklass.ru/p/geometria
5 VYTibl U paccTOsTHUS 16 1 https://www.yaklass.ru/p/geometria
6 MHOrorpaHHUKH 7 1 https://www.yaklass.ru/p/geometria
7 BekTophl B pocTpaHCTBE 12 https://www.yaklass.ru/p/geometria
8 [ToBTOpeHue, 0000IIECHHE U CHCTEMATH3aIUs 3HAHUH 5 2 https://www.yaklass.ru/p/geometria
OBIIEE KOJIMYECTBO YACOB 110 TIPOI'PAMME 102 6 0

TEMATHYECKOE INTAHUPOBAHHUE 11 KJIACC

KoanyecTBo 4acoB

e HaumeHoBaHHe pa3aeyioB U TEM NPOrpaMmmbl KOHTpOﬂbeIe HpaKanecxne BHEKTPOHHMG (HH(l)pOBble)
n/n Bcero o0pa3oBaTesbHbIE pecypchl
padoTsI padoTsbl

1 AHanuTuuecKas reOMeTpHs 15 1 https://www.yaklass.ru/p/geometria
2 [oBTOpenue, 06001IeHNEe U CHCTeMATU3AIINSI 3HAHUH 15 1 https://www.yaklass.ru/p/geometria
3 O0BEM MHOTOIpaHHUKA 17 1 https://www.yaklass.ru/p/geometria
4 Tena BparieHus 24 1 https://www.yaklass.ru/p/geometria
5 ITtoriain MOBEPXHOCTH U 00BEMBI KPYTIIBIX TEI 9 1 https://www.yaklass.ru/p/geometria
6 JIBroxeHust 5 1 https://www.yaklass.ru/p/geometria
7 [oBTopenue, 0600IIeHE U CUCTEMATU3AIINS 3HAHHI 17 2 https://www.yaklass.ru/p/geometria
OBHIEE KOJIMYECTBO YACOB 11O MPOTPAMME 102 8 0
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INOYPOYHOE INIJTAHUPOBAHME 10 KJIACC

KoumnuecrBo
l?/‘:; Tema ypoka 4acoB
Bcero
1 OCHOBHBIE TIpaBHJIa H300paKeHUs1 HA PUCYHKE INIOCKOCTH, MTapaJUIeNbHbIX MPSIMBIX (OTPE3KOB), CEpEANHBI OTPE3Ka 1
2 ITonsTHs cTepeoMeTpHn: TOUYKA, IpsAMas, INIOCKOCTb, MPOCTPaHCTBO. OCHOBHBIE MPABMIIA H300PAKEHHUS HA PUCYHKE IIIOCKOCTH, NapaIeIbHBIX 1
IPSAMBIX (OTPE3KOB), CEPETMHBI OTPE3Ka
3 [onsATus: nepecekarnyecs IIOCKOCTH, EpeCEKaromuecs MpsiMas U MI0CKOCTh; OTYIPOCTPAHCTBO 1
4 [TonaTtus: nepecekaromrecs IIOCKOCTH, IepeceKaronuecs mpsMas U MI0CKOCTh; TOIYIPOCTPAHCTBO 1
5 MHOTrorpaHHUKH, H300paskeHNE MPOCTEHIINX MTPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIONIMX 0OBEKTOB 1
6 MHOTOrpaHHUKH, H300pa’KeHNE ITPOCTEHIINX TPOCTPAHCTBEHHBIX (PUTYpP, HECYIIECTBYIONINX 00BEKTOB 1
7 AKCHOMBI CTEpEOMETPUH U NIEPBBIE CIEACTBUS U3 HUX 1
8 AKCHOMBI CTEPEOMETPHH U NEPBBIE CIAECICTBHS U3 HUX 1
9 AKCHOMBI CTEPEOMETPHH H MIEPBLIC CIE/CTBHA U3 HHX. Crioco0bI 3aJaHus MIPSIMBIX U INIOCKOCTEH B pocTpancTBe. O003HaUCHNUS IPAMBIX U 1
INIOCKOCTEHN
10 N3o0paxeHne ceueHunid TMpaMuibl, Ky0a 1 NPU3Mbl, KOTOPBIE TPOXOJAT Uepe3 ux péopa. M3o0pakeHue nepecedeHus MOJTyuYeHHBIX IOCKOCTEH. 1
PackpamuBaHue IOCTPOCHHBIX CEYEHUM pa3HbIMU LIBETAMU
11 N3o0paxeHne ceueHunid TMpaMuibl, Ky0a 1 NPU3Mbl, KOTOpPBIE IPOXOIAT Yepe3 ux pédpa. M3o0pakeHue nepecedeHus MoJTyuYeHHBIX IOCKOCTEH. 1
PackpamuBaHue IOCTPOCHHBIX CEYEHUM pa3HbIMU LIBETAMU
12 N300pakenne ceueHn THpaMuIbl, KyOa 1 MPU3MbI, KOTOPBIE IPOXOAT yepe3 ux péopa. M3o0pakeHne nepecedeHust MOTydIeHHBIX MII0CKOCTEH. 1
PackpaimmBanye IOCTPOEHHBIX CEYEHUI pa3HBIMU LIBETAMU
13 N300paxenne ceueHni THpaMuibl, Ky0a 1 MpU3Mbl, KOTOPBIE TPOXOIAT Uyepe3 ux péopa. M3o0pakeHne nepecedeHus MOITy4YeHHBIX INIOCKOCTEH. 1
PackpammBaHye IOCTPOESHHBIX CEYEHUI pa3HBIMU LIBETAMHU
14 MeTton ciie1oB 1Sl IOCTPOEHUS CEeUeHU I 1
15 MeTton ciie1oB sl MOCTpOoeHUs ceueHuil. CBOMCTBA MepeceueHuit MPSMbIX U TIOCKOCTEH 1
16 Merton cienoB 11 mocTpoeHus ceueHuil. CBOMCTBA nepeceueHuil NpsIMbIX U MIIOCKOCTEH 1
17 [Toctpoenne ceueHnii B mupamMue, Kyoe mo Tpém Toukam Ha pédpax. Co3qaHne BRIHOCHBIX YEPTEKEH M 3aIlUCh [IIar0B MOCTPOSHHS 1
18 [TocTpoenne ceuennii B mupamMue, Kyoe mo Tpém Toukam Ha péopax. Co3maHue BEIHOCHBIX YEPTEkKEH 1 3aIHCh IIaroB MOCTPOCHUS 1
19 [TocTpoeHue ceueHui B nupamue, Kyoe o Tpém Toukam Ha pédpax. CoszjaHue BEIHOCHBIX YEPTEXKEH U 3aIUCh IIaroB MOCTPOSHHUS 1
20 [TocTpoenne ceueHnid B mupamMue, Kyoe mo Tpém toukam Ha péopax. Co3maHue BRIHOCHBIX YEPTEkKEH 1 3aMICh IIarOB IOCTPOCHHUS 1
21 [ToBTOpenue mranuMeTpun: TeopeMa o IpOMOPIHOHAIBHEIX 0Tpe3kax. [lomobue TpeyronpHUKOB 1
22 ITosTopenue mnanumerpun: Teopema MeHenas. PacyeTsl B ceueHHAX Ha BEIHOCHBIX uepTexkax. McTopus pa3BUTHS IUIAHUMETPUH U CTEPEOMETPUU 1
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23 KontponpHas padora "Axcromsl ctepeomeTpun. CeueHuns" 1
o4 B3anmHOe pacmonoxkeHue NpsAMbIX B IpocTpancTse. CkpelnuBaronmecs npamslie. [Ipu3Haky ckpemuBaronmxcs NpsiMbIx. [lapamiensbHsle npsiMele B 1
MIPOCTPAHCTBE
o5 Teopel\uzta O CYLICCTBOBAHUH H €/IMHCTBCHHOCTH MIPSIMOH MapajyIeIbHOM JaHHOM NPsSMOH, IPOXOAAIIeH Yepe3 TOYKY IPOCTPAHCTBA U HE JiexKallel Ha 1
JITaHHOH mpsiMoi. JleMMa 0 mepeceyeHn: napajuiesIbHBIX IPSIMBIX IFIOCKOCTBIO
26 [MapamensHOCTB Tpex npsiMbIX. Teopema o TpEX mapauieNnbHbIX NpsMBIX. TeopeMa 0 CKpelMBaOIIUXCSI MTPSIMBIX 1
27 [MapannensHoe poekTrpoBaHue. OCHOBHBIE CBOICTBA apaIeIFHOTO IPOSKTHPOBaHMA. V300paskeHre pa3sHbIX GUTYP B MapaJuIeIbHOMN TPOSKITHH 1
28 LlenTpaspHas NpoeKLusi. YT0JI C COHANPAaBJICHHBIMU CTOPOHAMH. YTOJI MEXKAY NPSIMBIMH 1
29 3amaun Ha JOKA3aTEJICTBO U MCCIIEOBAHUE, CBA3aHHBIC C PACIIOIOKEHHUEM MPSIMBIX B IPOCTPAHCTBE 1
30 HOH;m:m: MapauIeIbHOCTh IPSIMOH 1 IMIJIOCKOCTH B MpocTpaHcTBe. [Iprn3Hak napanieabHOCTH MpsMOi | TockocTH. CBOMCTBa MapauieIbHOCTH 1
IPSIMOH M TNIOCKOCTH
31 I'eoMeTpruecKre 3aJa4i Ha BEIYHCICHHE U JJOKA3aTEIbCTBO, CBA3AHHBIC C MAPaJUICIIbHOCTHIO MPSIMBIX M INIOCKOCTEH B IPOCTPAHCTBE 1
32 [Toctpoenue ceuenust, MPOXOIALIETO Yepe3 JaHHYIO IPSIMYIO Ha YepTEKe U NMapajuieIbHOTO Apyrou npsiMoi. Pacuér oTHOIIEHUI 1
33 [TapanensHast pPOEKINsL, IPUMEHEHHUE /IS TOCTPOSHHS ceueHni Ky0a u mapamienenunena. CBoicTBa napauleenuieia i Ipu3Mbl 1
34 [MapamnensHble mnockocTu. [Ipu3HaKy napauieIbHOCTH IBYX INIOCKOCTEH 1
35 Teopema o mapanaeaTbHOCTH U €TMHCTBEHHOCTH IIJIOCKOCTH, MPOXOASIIEeH depe3 TOUKyY, He IPUHAIeKANTYI0 JAHHOH IIIOCKOCTH U CIEACTBUS U3 Hed 1
36 CBolicTBa NapauIeJIbHBIX INIOCKOCTEN: O MapaIeIbHOCTH MIPSMBIX IIEpecedeHIs IIPH MIEPECEUCHUH ABYX MapalIeIbHBIX INIOCKOCTEH TpeThei 1
37 CBOfIC”l:Ba NapaJuIeIbHBIX TNIOCKOCTEH: 00 OTpe3Kax Mapauie’dbHbIX IPSMBIX, 3aKITF0UEHHBIX MEXIY NMapajyie]IbHbIMHU INIOCKOCTSAMHE; O IEPeCeYeHUN 1
IPSIMOH ¢ IByM$I TAPAJIISIIbHBIMHU TIIOCKOCTSIMA
38 IToBTopenue: Teopema [Tudaropa Ha MWIOCKOCTH 1
39 [ToBTOpEHNE: TPUTOHOMETPHS NPSIMOYTOJIFHOTO TPEYTOIbHUKA 1
40 CBoiicTBa Ky0a U MPSIMOYTOJIBHOTO Mapasuiesienuiea 1
41 BbluniciieHe AJIMH OTPE3KOB B KyOe U MPSIMOYToJbHOM Tapajuielienumne e 1
42 [TepnenanKyIsIpHOCTD NPSIMOI U MI0CKOCTH. [IpHu3HaK NepreHJUKYIIPHOCTH MPSMOH 1 TNIOCKOCTH 1
43 [epnenanKyIsIpHOCTD NPsIMOH M MI0CKOCTH. [IpH3HaK NepreHUKYIIPHOCTH NPSMOH 1 TFIOCKOCTH 1
44 TeopeMa 0 CylIECTBOBAaHUM U €AUHCTBEHHOCTH NPSIMOM, IPOXOSAIIEH Yepe3 TOUKY IPOCTPAHCTBA U NEPIEHIUKYJIIPHON K IIJIOCKOCTH 1
45 [TrockocTy ¥ epreHIMKYIIIpHbIE UM IPSIMbIEe B MHOTOTPaHHUKaX 1
46 [TrockocTy M nepreHIMKYIIIpHbIE UM IPsIMbIEe B MHOTOIPaHHUKAX 1
47 Ilepnenaukynsp u HaknoHHas. IlocTpoeHue nepneHauKysspa U3 TOUKU Ha MPSIMYIO0 1
48 [Mepnenaukysip 1 HakiIOHHas1. [locTpoeHUe NepreHAnKYJIsipa U3 TOUKU Ha TPSIMYIO 1
49 Teopema o Tpéx nepneHMKyIsApax (mpsiMasi 1 obpaTHast) 1
50 Teopema o Tpéx mepneHIUKyIApax (mpsmas u oOpaTHast) 1
51 YT0oa MeXIy CKPEIUBAOIIUMHUCS TTPSIMBIMU 1
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52

IMonck nepneHaUKYISIPHBIX IPSAMBIX C TOMOIIBIO EPIIEHANKYIIAPHBIX IIOCKOCTEH

1
53 OpToroHajgbHOE MPOSKTUPOBAHNE 1
54 ITocTtpoenue ceueHuit Ky0a, IPU3MBbl, IPABUIbHON NMUPAMUIBI C TOMOILBIO OPTOrOHAIBHOM MPOEKIIUU 1
55 [Toctpoenne ceueHnit Kyda, MPU3MBI, IPABIIHFHON MHPAMHIBI C TIOMOIIBIO OPTOTOHATBHON TPOEKIIHN 1
56 CHMMETpHS B IPOCTPAHCTBE OTHOCUTENBHO TUIOCKOCTH. [T1ockocTH cHMMeTpHii B MHOTOTpaHHHKAX 1
57 IIpu3Hak neprneHANKYJIIPHOCTH IPSIMON U MIIOCKOCTH KaK CJIEJCTBHE CHMMETPUHI 1
58 [IpaBuipbHBIE MHOTOTPAaHHUKH. PacuéTr paccTosHHUN OT TOYKH 10 TIOCKOCTH 1
59 [IpaBuibpHBIE MHOTOTPAaHHUKH. PacuéT paccTOsIHUH OT TOYKH 0 IIOCKOCTH 1
60 Crioco0bl OMyCTUTh NEPIEHANKYJISIPBI: CHMMETPHS, CABUT TOYKH I10 MapaJUIEIbHON MPSIMOM 1
61 CrBHr N0 HeNapauIeaIbHON MPSIMOM, U3MEHEHUE PACCTOSHUN 1
62 Kontponpras pabora "B3anMHOe pacnonokeHHe MPsIMBIX U IDIOCKOCTEH B IIpocTpaHcTBe" 1
63 IToBTOpEHHE: yroi Mexay NPSMBIMHU Ha INIOCKOCTH, TPUTOHOMETPHSI B IPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa KOCHHYCOB 1
64 [ToBTOpEHHE: YroJI MEXy CKPEIIMBAIONIMMICS IPSIMBIMA B IIPOCTPAHCTBE 1
65 I'eoMeTpruecKre METOABI BEIYHCICHHS YIila MEKAY MPSIMBIMU B MHOTOI'PaHHHKaX 1
66 JIByrpanHslit yros. CBOMCTBO JMHEHHBIX YIJIOB IBYTPAHHOTO yTia 1
67 [epnenaukynspHble mIockocTu. CBOWCTBA B3aMMHO NEPIEHANKYJIISIPHBIX TNIOCKOCTEH 1
68 [Tpu3HaK MepneHANKYIIPHOCTH INIOCKOCTEH; TEOpeMa O MPSIMOM IepeceueHH s IBYX INIOCKOCTEH MepIEeHIUKYIIPHBIX TPETheH IIIOCKOCTH 1
69 [TpsiMOyToNIBbHBIH Mapaiesenunen; Ky0; u3MepeHHs, CBOMCTBA IPSIMOYTOJIHOT'O Mapauiesenuneaa 1
70 Teopema o anaroHanu MpSIMOYTOIBHOTO HapaJuleNieNnIe a U CIeCTBUE U3 Heé 1
71 CrepeoMeTpHiecKHe U IPUKIAJHBIE 33/1a4H, CBI3aHHBIE CO B3aMMHBIM PACIIOJIOKEHUEM MPSIMBIX M TUIOCKOCTH 1
72 [ToBTOpEHNE: CKpENUBAIOIINECS MTPSIMbIE, TapalljiebHbIe INIOCKOCTH B CTAHAAPTHBIX MHOTOTPaHHUKAX 1
73 [Mapa nmapajutenbHBIX TUIOCKOCTEH Ha CKPEIIMBAIONIMXCSI IPSIMBIX, PACCTOSTHAE MEX/Ty CKPEIIMBAIOIINMUCS IPSIMBIMU B ITPOCTHIX CUTYAIUSIX 1
74 PaccrosiHEe OT TOYKH JI0 MIIOCKOCTH, PACCTOSIHHE OT NPSIMO JI0 TIIOCKOCTH 1
75 Brruncnenue paccTOSHUN MEXIY CKPEIIUBAIOIIUMUCS MPSIMBIMH C TIOMOIIBIO TEPICHIUKYIISIPHON TNIOCKOCTH 1
76 TpéxrpanHblil yroi, HepaBeHCTBA JUI TPEXTpaHHbBIX yrioB. Teopema [Tudaropa, TeopeMpl KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO yIiia 1
77 OreMeHTH chepriecKoi reOMETpHH: Te0Ie3NIECKHe JINHUN Ha 3eMIle 1
78 Kontpomnsras pabota "VYrisl u paccTosHus" 1
79 Cucremaruzanys 3HaHui "MHOTOrpaHHUK U €r0 3JIEMEHTH!" 1
80 [Mupamuna. Buast nupamun. [lpaBunbsHas nupamuia 1
81 IIpusma. Ilpsamas u HakinoHHas npusmsl. [IpaBuiibHas npusma 1
82 [IpsiMoii mapasienenumnes, MpsIMOYTOIbHBIN Mapajuiesienunes, Kyo 1
83 Beinykisle MHOrorpanHuku. Teopema Ditnepa 1
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84 Brimykisie MEOTOTpaHHUKH. Teopema Ditnepa. IIpaBuiibHBIE U TOTYIIPABHIBLHBIE MHOTOTPaHHUKHI 1
85 Kontpomnsnas padora "MuororpanHukn" 1
86 | IloHsTHe BeKTOpa HA INIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMa BEKTOpOB 1
88 Pa3zHOCTH BEeKTOpOB 1
89 [TpaBuio napasmienenunena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO 1
91 Pasnorxxenne BexTopa mo 6a3ucy TpEX BEKTOPOB, HE JIEXKANTNX B OTHOM IIIOCKOCTH 1
92 CkalsipHOE MTPOU3BEACHUE 1
93 | BplunclieHHE yTia MKy BEKTOpaMHU B IPOCTPAHCTBE 1
94 [IpocTetimue 3a1a4u ¢ BEKTOPaMH 1
95 [Mpocreiiye 3aga4u ¢ BEKTOpamu 1
96 [IpocTeimme 3a1a41 ¢ BEKTOPaMH 1
97 [IpocTetimue 3a1a4u ¢ BEKTOPaMH 1
98 O0o001IeHre ¥ cUCTeMaTH3alHsl 3HAHU 1
99 O06001IeHNE U cCUCTEMATH3ALMs 3HAHUI 1
100 | UroroBas KOHTpOJbHAS paboTa 1
101 | Hrorosas KOHTpOIbHas paboTa 1
102 | O6oO01IEeHNE U CUCTEMATH3AIMS 3HAHUI 1
OBLIEE KOJIMYECTBO YACOB 110 IPOI'PAMME 102
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INOYPOYHOE IINTAHUPOBAHMUE 11 KJIACC

KosmuectBo
No T 4acoB
eMa ypoka
n/n yp
Bcero
1 [ToBTopenne Tems! "KoopanHaTsl BeKTOpa Ha IUIOCKOCTH U B IIPOCTpaHCTBE" 1
2 IToBTOopenue Tems! "CrasipHOE IPOU3BEAEHHE BEKTOPOB" 1
3 [ToBTOpeHue TeMbl "BbluncieHne yriia MeXy BEKTOpaMH B IPOCTPAaHCTBE" 1
4 [ToBTOpEeHue TeMbl "YpaBHeHHE NPSIMOU, IPOXOASILEH Yepe3 ABE TOUKU" 1
5 YpaBHEeHHE IIOCKOCTH, HOpMallb, YpaBHEHHE INIOCKOCTH B OTpe3Kax 1
6 YpaBHEeHHE IIOCKOCTH, HOpMallb, YpaBHEHHE INIOCKOCTH B OTpe3Kax 1
7 BektopHoe npon3BeneHmne 1
8 JIuneiiHble HEpaBEHCTBA, JIMHEHHOE IPOrpaMMUPOBaHKE 1
9 JIuneiiHble HepaBEHCTBA, JIMHEHHOE IPOrPaMMUPOBaHUE 1
10 AHanUTHYECKHE METOIBI pacdéra yriza MeX/y IPsIMBIMUA B MHOTOTpaHHHUKAX 1
11 AHaTUTHYECKHE METOBI pacuéTa yria MeXIy INIOCKOCTSIMA B MHOTOI'paHHHUKAX 1
12 DopMyiia pacCcTOSIHYSL OT TOUKU JI0 IUNIOCKOCTU B KOOPJAUHATAX 1
13 HaxosxneHne pacCTOsSHHIA OT TOYKH JJO TUTIOCKOCTH B Ky0e 1
14 Haxoxnenue paccTossHUM OT TOYKH J10 TUIOCKOCTH B IPAaBUJIbHOW NMUpPaMHJIE 1
15 KontpompHas pabora "AHanuTudeckas reomeTpus” 1
16 CeueHHss MHOTOI'PaHHUKOB: CTaH/IapTHbIE MHOTOTPAaHHUKH 1
17 CeueHns MHOTOTPaHHUKOB: METOJI CJICIOB 1
18 CeueHns MHOTOTPaHHUKOB: CTaHAAPTHBIE IUNIOCKOCTH, IepeceueHHs MPSIMBIX M INIOCKOCTEH 1
19 [MapautensHble IPSIMBIE U ITIOCKOCTH: TApaJIeIbHbIE CEUSHUS 1
20 [MapasuienbHbIe TPSAMBIC U IIOCKOCTH: Pacu€T OTHOIICHHIA 1
21 [TapannensHbIe TPSIMBIC U IIIOCKOCTH: YTIIBI MEXIY CKPEIIMBAIONIIMHICS IPSIMBIMU 1
22 [lepnenuKyIsipHbIE MPsSIMBbIE U IJIOCKOCTU: CTAHIAPTHBIE MAPhI NEPIEHANKYJISIPHBIX INIOCKOCTEH U MPSIMBIX, CAMMETPUU MHOTOTPAaHHUKOB 1
23 [leprieHIMKyIApHBIE MPSIMBIE U TUIOCKOCTH: TEOPEMa O TPeX MepIeHIUKYIAPax 1
epIEeHANKYISAPHBIE TIPSIMBIE W TUIOCKOCTH: BEIYUCIICHUS [UIMH B MHOTOTPaHHUKaX

24 I1 y. 1
25 [ToBTOpEHUE: IO MHOTOYTOIBHUKOB, (POPMYIIBI [UIS TUTOIIAACH, COOOpakeHus moaoous 1
26 [ToBTOpEHUE: IIOMATN MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIS TUTOIAJCH, COOOpaXKeHHS TOA00uS 1
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27

HOBTOpeHI/Iei IJ1o1aa MHOTOYT'OJIbHUKOB, (bOpMyJ'II)I JIIsL rmomaaeﬁ, COO6pa)KeHI/IH HOZ[OGI/IH

1
28 [Touaay ceyeHnii MHOrOrpaHHHMKOB: ILUIONIAY TOBEPXHOCTEH, pa3pe3aHusi Ha 4acTH, COOOpakeHHs Hoao0us 1
29 [Tromany cedeHn MHOTOTPaHHHUKOB: TUTONIAA IOBEPXHOCTEH, pa3pe3aHisi Ha YaCTH, COOOpaXKeHHs TOHO0HS 1
30 KonrposnbHas padora "IloBTOpeHHEe: MHOTOTPaHHHUKH, CEYE€HHS MHOTOTPaHHUKOB" 1
31 00BéM Tena. O0BeM MPSIMOYTOJIBHOTO MapasuIe/emueia 1
32 3amaun 00 ynBoeHnH Ky0a, o KBagparype Kyba; o TPHCEKIHHU yriia 1
33 CrepeoMeTpHUYCeCKHUE 3a1auH, CBSI3aHHBIC C 00BEMOM MPAMOYTOJIHFHOTO apalIeICIHIIeIa 1
34 [puknaaHbie 3a7a4M, CBA3aHHBIC C BEIUUCICHHEM 00bEMa MPSAMOYTOJIBHOTO MapalieIeuIie/1a 1
35 O0BEM PAMOT IPU3MBI 1
36 CrepeoMeTpUYeCcKUe 33/1a4H, CBSI3aHHbIE C BEIYMCICHHEM 00bEMOB MPSIMOW TIPU3MBI 1
37 [TpuknaaHele 3a1a4u, CBsI3aHHBIE ¢ 00BEMOM MPSIMOW TIPH3MEI 1
38 Beruncienne 00bEMOB Tel ¢ TOMONIBIO ONpeAeIéHHOro nHTerpaina. O0bpEM HAKIIOHHON TPH3MEI 1
39 Brruncienne 00bEMOB Tel ¢ TOMOLIBIO OnpeeaéHHOro nHrerpaia. O0bEM nupaMuIbl 1
40 ®dopmyna 06béMa mupaMubl. OTHOIICHHE 0OBEMOB TUPAMHJT C OOIIHM YTIIOM 1
41 ®Dopmyna 06péMa mupamuapl. OTHOIICHHE 00BEMOB TUPAMHUJL C OOIIIIM YTIIOM 1
42 CrepeoMeTpHUEeCKIEe 3a]a9H, CBSI3aHHBIC C 00BEMAMU HAKIIOHHOW MPU3MBI 1
43 CrepeoMeTprIecKre 3a/1a4u, CBsI3aHHbIE C 00bEMAMK MTUPAMHU/IBI 1
44 [puxnagaeie 3agagu mo teme "OOBEMBI Ten", CBsI3aHHBIE C 00BEMOM HAKIIOHHOW TIPHU3MEL 1
45 [Mpuknaaneie 3anauu o Teme "OO0bEMBI TEN", CBsI3aHHBIE C 00BEMOM MTHUPAMUIBI 1
46 [TpumeneHne 06bpEMOB. BeIuncieHne paccTosHUS 10 INIOCKOCTH 1
47 Kontponpras padora "O0sEM MHOTOTpaHHHUKA" 1
48 LunnHapryecKas TOBEPXHOCTh, 00pa3yIoIUe UIMHAPHUUECKO TOBEPXHOCTH 1
49 Hununap. Ipsmoit kpyrosoit uuiusp. [lnonaas NOBEpXHOCTH HUIHMHAPA 1
50 Konunueckast moBepXHOCTh, 00pa3yrolye KOHMIecKoi noBepxHoct. Konyc 1
51 CeueHune KOHycCa MIIOCKOCTHIO, MapalljIeIbHOM MIIOCKOCTH OCHOBAHUS 1
52 YceuéHnslii koHyc. M300pakeHre KOHYCOB U yCEUEHHBIX KOHYCOB 1
53 [Tnomans 60KOBOW MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH KOHYCA 1
54 [Tnomaab 60KOBOM MOBEPXHOCTH U IMOJTHON MIOBEPXHOCTH KOHYCA 1
55 CrepeoMeTpUUecKue 3a1a4y Ha J0KA3aTeNIbCTBO U BHIUMCICHUE, HOCTPOSHUEM CEUSHHH LIMINHIPa, KOHyCca 1
56 CrepeoMeTpHYeCcKHE 331a41 HA JJ0Ka3aTeNIbCTBO U BHIUMCIICHUE, IOCTPOCHUEM CEUSHHI IMIIMH/IPa, KOHyca 1
57 IIpuknaznHble 3a1a4u, CBSI3aHHBIE C LIMJIMHAPOM 1
58 IIpuknanHble 3a1a4u, CBSI3aHHBIE C LIMJIMHAPOM 1

17




59 Cdepa u map 1
60 [Tepeceuenue cdepsl u mapa ¢ miockoctblo. Kacanue mapa u chepsl miockoctsio. Bua n n3odpaxenue mapa 1
61 [epecedenne chepsl 1 mapa ¢ miockocTbio. Kacanne mapa u chepsl miockocTeio. Bun n n3o0paxkenne mapa 1
62 YpaBuenue chepsl. [nomans chepsl u €€ yacTeit 1
63 Cummertpust chepsl U mapa 1
64 CrepeoMeTpHUecKIe 3aJa9d Ha JOKA3aTEIFCTBO M BEIYHCICHUE, CBA3aHHBIC CO Chepoil U MapoM, TIOCTPOCHUEM UX CEUYCHHUI IIIOCKOCTHIO 1
65 CrepeoMeTpHYeCcKHUE 331a41 Ha JOKAa3aTeJIbCTBO U BHIUYUCIICHHUE, CBSI3aHHBIE CO C(hepOol M IapoM, MOCTPOCHHEM HX CEUSHUH IIIOCKOCTHIO 1
66 [TpuknaaHele 3a1auu, CBsI3aHHBIE cO cepoil U IapoM 1
67 IToBTOpEHNE: OKPYKHOCTH Ha INIOCKOCTH, BEIYHCIICHHS B OKPY>KHOCTH, CTAHJIAPTHBIE MTOI00HS 1
68 PaznuuHple KOMOMHALMK TeJ BPaLleHHsI © MHOTOTPaHHUKOB 1
69 3amauu o Teme "Tena v MOBEPXHOCTH BpaleHUs " 1
70 3amaun o Teme "Tena 1 MOBEpXHOCTH BpaIIeHUs " 1
71 KonrposnbHas padora "Tena u moBepXHOCTH BpalieHus" 1
72 00béM nuuHapa. Teopema 00 00bEME MPSIMOTO MUIHHIPA 1
73 Brrancienue 006EMOB TeJ ¢ TOMOIIBIO opeenéHHoro nHTerpana. O0bEM KoHyca 1
74 [Tnomaau 60KOBOM U MOJHOW MOBEPXHOCTH KOHYCa 1
75 CrepeoMeTprUecKre 3a/1a4M, CBsI3aHHBIE C BRIYUCICHUEM 00BEMOB IUIIMHIPa, KOHYCa 1
76 [puknagaeie 3aga4un mo Teme "OOBEMBI U TUIOMAAN TTOBEPXHOCTEH Tem" 1
77 O0bEéM mapa u mapoBoro cekropa. Teopema 06 00béMe mapa. [Inomaas chepbl. CTepeoMeTpryecKre 3aauu, CBA3aHHbIC C BRIYUCICHUEM 00bEMOB 1
11apa, MapoBOro CErMeHTa M MapoBOro CEKTopa
78 [puknaaseie 3a1a4uu o Teme "O0BEMBI TeI", CBSI3aHHBIC C 00BEMOM IH1apa U MIOIIa b0 chepsl. COOTHOIICHUS MEX/TY IUIOIIASIMK TOBEPXHOCTEH U 1
00bEMaMH 1MOI00HBIX Tel
79 HOZ[O6HB{'6 Tella B POCTPaHCTBE. Wzmenenne o0béma npu nogodbun. CtepeoMeTpriecKUe 3aa4H, CBI3aHHbIE C BEIYMCIEHHEM 00BEMOB TEI U 1
IUTONIAIeH TIOBEpXHOCTEH
80 Kontpomnpras padora "[Lomanyn HOBEpXHOCTH U 00BEMBI KPYTIIBIX TEN" 1
81 JBmwxenus npocrpancta. OToOpaxenus. J[BukeHus 1 paBeHCTBO Guryp. OOmire cBOWCTBA ABHKEHUH 1
82 Bunbl nBrKeHUi: napajulesIbHBII IepeHoc, IEHTPaJIbHASI CHMMETPUS, 3epKalbHasi CHMMETPHsI, IIOBOPOT BOKPYT NPSIMOI 1
83 [TpeobpazoBanus noxodust. [psimas u cepa Ditiepa 1
84 | I'eoMeTpuueckue 3a7a4i Ha MIPUMEHEHUE IBHIKCHUS 1
85 Kontpomnsnas pabdora "Bekrops! B mpocTpancTBe" 1
86 O606IIIaIOI}IC€ IIOBTOPEHUE 1"1 MOHATUH 1 MeTOo0B Kypca reomerpun 10—11 kiaccoB, cucteMatusanus 3HaHui: "I[lapamieabHOCTb NPSAMBIX U 1
IUIOCKOCTEH B IIPOCTPAHCTBE
87 Ob6o6wmatoiee nopropexue 11 nousituit 1 MeToioB Kypca reomerpud 10—11 kiaccoB, cucremaru3alus 3HaHui: "BekTopsl B mpocTpaHcTBe" 1
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88 Ob6o0mmaromee nopropenue 11 nousTuii 1 MeTog0B Kypca reomerpud 10—11 kiaccoB, cucremMati3anusi 3HaHUHK: "BekTopsl B mpocTpaHcTBe" 1

89 Oo6ob6maroiee moTopeHue 11 moHATHI U MeTooB Kypca reomerpun 10—11 kiaccos, cucreMmaTtu3anus 3HaHui: "O0beM MHOTOTpaHHUKA" 1

90 Ob6ob6maromee moBTopenue 11 morATHH 1 MeTonoB Kypca reomerpun 10—11 kmaccos, cucremaTuzanus 3HaHuA: "O0beM MHOTOTpaHHUKA" 1

91 Oo6ob6maroiee moBTopeHue 11 moHATHI U MeTo10B Kypca reometpun 10—11 kimaccoB, cucreMaTu3anus 3HaHuiA: "[1no1manm noBepXHOCTH U 00BEMBI 1

KpyTJbIx Ten"
92 Oo6ob6maroiee moBTopenue 11 moHATHit 1 MeTo1oB Kypca reomerpun 10—11 kimaccoB, cucreMaTu3anus 3HaHuiA: "[1no1a y noBepXHOCTH U 00BEMBI 1
KpyTJbIx Ten"

TOTOBAast KOHTPOJIbHAS T

93 HroroBas KOHTpoNbHas paboTa 1

94 HroroBas KoHTpoNbHas paboTa 1

95 [ToBTOpeHnue, 0000IIECHHE U CHCTEMATU3aIUs 3HAHUI 1
CTOPHS Pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ POJIb B Pa3BUTUH COBPEMEHHBIX HHXKCHEPHBIX U KOMITBIOTCPHBIX TEXHOIIOTHIHA

96 u 1
CTOPHS Pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX MH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

97 u 1

98 Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI 1
CTOPHS Pa3BUTHA CTEPEOMETPHH KaK HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX HH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOIOTHI

99 u 1
CTOPHS Pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ POJIb B pa3BUTUH COBPEMEHHBIX HHXKCHEPHBIX U KOMITBIOTCPHBIX TEXHOIIOTHIHA

100 U 1

101 | Mcropus pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ POJib B PA3BUTHH COBPEMEHHBIX MHXEHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHit 1
CTOPHS Pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTUH COBPEMEHHBIX HHXKCHEPHBIX U KOMITBIOTCPHBIX TEXHOIIOTHIA

102 | 1 1

OBIIEE KOJIMYECTBO YACOB 1O TIPOI'PAMME 102
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
* MaTtematuka: anrebpa U Hayajla MaTeMaTU4YeCcKOro aHaiausa, reomerpus. ['eomerpus, 10-11
kiaccel/ byty3os B.®@., IIpaconos B.B. nox penakmueit Canoanyero B.A., AkiinonepHoe
obuiectBo «M3narenscTBO «lIpocBemienue»

METOAUYECKHUE MATEPHAJIBI VI YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

20



21



		2023-11-14T08:03:25+0300
	Орлова-Федосимова Татьяна Викторовна




