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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh U3Y4EHUs AUCLUUILUIMH €CTECTBEHHO-HAyYHOU
HalpaBIEHHOCTH M INPEIMETOB I'yMaHUTAapHOro Iukina. Ilockosbky joruyeckoe MbIIUICHHE,
dopmupyeMoe TpH HM3YYCHUH OOYYArOIIMMHUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIBb3YIOTCS NIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOr0 LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilenb ocBoeHust mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOa€HHOM ypOBHE —
pa3sBUTHE WHIUBHyalIbHBIX CIIOCOOHOCTEH OOy4arolMXCsl MpPU H3YyYEeHUM TIEeOMETpUH, Kak
cocTaBJIAIOLIeH NpeaMmeTHON obOnactu «MaremaTnka U MHGOpMaTHKa» yepe3 obecreyeHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX T€OMETPUYECKHMX 3HAHUM U
NeHCTBUH, CeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMU Kypca T€OMETPUU Ha YTIyOJIEHHOM YPOBHE, PACIIUPSIIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SBJISIOTCS:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK 4YacTU MHUPOBOH KYJIbTYphl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEJCTABICHHUS O NPOCTPAHCTBEHHBIX (PUIypax Kak O BaXHEUIIMX
MaTeMaTUYeCKUX MOJENSAX, IO3BOJISIIOIIMX OMNKMCHIBaTh W H3y4aTh pa3Hble  SBICHUS
OKpY’KaIoIIero MHUpa, 3HaHHE MOHATHHHOrO amnmapara 1o pasgeny «CrepeoMerpus» yd4eOHOro
Kypca r€OMEeTpHH;

(dbopMHpoBaHHE YMEHHsI BJIa/IeTh OCHOBHBIMH MOHATHUSAMHU O MPOCTPAHCTBEHHBIX (pUrypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd U yYMEHUE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMbI M HaXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

dopMHpoBaHHE YMEHMs paclo3HaBaTb Ha 4YepTeXkaX, MOJENSIX U B pPEATbHOM MHpE
MHOTOTPaHHMKH U T€Ja BPAlEHUs], KOHCTPYMPOBAaTh T€OMETPUUECKUE MOJEIIN;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IMOCTPOCHUA
MaTeMaTUYeCKUX TeOopHuil, GOopMHUpOBaHHME MOHMMAHHUS POJU AKCMOMATUKH TPU IMPOBEIECHUU
pacCyKIeHUN;

dopMHupoBaHHE YMEHHs BIaJE€Th METOJAMHU JI0Ka3aTeNbCTB M AJITOPUTMOB peEIIeHUs,
YMEHUS HX MPUMEHATh, IPOBOJUTH JOKAa3aTeJIbHbIE pPAaCCYXIEHUS B XOJAE peLICHUs
CTEpEOMETPUYECKUX 337ad U 3aJad C T[PaKTHUYECKUM cojepkaHueM, (opMupoBaHHE
OpEeJCTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB NpU OOOCHOBAaHMM MaTeMaTHYECKUX
YTBEPKICHUM U POJIM AaKCUOMATHUKU B IIPOBEACHUU JCIYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPILIEHCTBOBAHME WHTEIIEKTYaJlbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIIEI0BATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIIIICHU, UHTEpECA K U3YYEHUIO T€OMETPUH;

¢dopmupoBaHrue (HYHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: yMEHHS
pacrio3HaBaTh IPOSIBICHUS TE€OMETPUUYECKMX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHbIX JKU3HEHHBIX CUTYALUsIX W IPU U3YYEHHUM JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS pEaJIbHbIX CHUTYallUHd, HCCIIECIOBAHUS
IIOCTPOEHHBIX MOJENEH, HHTEPIIPETALUU TI0JyYCHHBIX PE3yJIbTaTOB.



OCHOBHBIMH COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kjaccax sABisArOTCA: «lIpsMble M IUIOCKOCTM B IIpOCTpaHCTBE», «MHoOrorpanHukm», «Tema
BpanieHus», «BeKTopbl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «J[BHKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOon€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXATEIbHBIM JIMHHUSIM Yy4e0HOro Kypca, a (GOpMHUpOBaHWE JIOTHYECKHUX YMEHUH
pacmpesenseTcss He TOJbKO IO COJEPKATeNIbHBIM JMHUSAM, HO W 1O ToAaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3yilbTaTaM  OCBOCHHS
®enepasibHON paboueil MporpaMMebl, pacrpeneiaéHHbIM M0 rojaM o0yueHus, CTPYKTYpPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpallaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJIEHUE T'€OMETPUUYECKUMU
MOHATUSIMA U HABBIKAMHU TIOCJIEIOBATEIIBHO M IOCTYIMATENbHO, C COONIOJICHUEM MPHUHIIUIIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOIIYyI0 CHUCTEMY T'€OMETPUUYECKUX
MIPEACTABICHUI 00YJarOIUXCsl, pacIupssi U yriyossisi e€, o0pa3ysi MPOUYHbIE MHOXKECTBEHHbIC
CBSI3U.

[Tepexon K U3y4EHHUIO TE€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marth ycnoBus s nuddepeHnmanuy  00ydeHHs, MOCTPOSHUS WHAWBHIYaTbHBIX
o0pa3oBaTeNbHbIX IporpammMm, oOecrneuuTbh yriayOn€HHOEe M3y4yeHUE TEOMETPUM  Kak
coCTaBJIsItONIEeH yueOHOTO Ipeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHKU C Y4ETOM BBIOOpa
Oynymeit mpocdeccuu, obecrieunBasi MPEEMCTBEHHOCTh MEXIY OOIIMM U MPOQPECCHOHATHHBIM
o0pa3zoBaHHEM.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha wusydenne yuebHoro kypca «l'eomerpusi» Ha yriayOl€HHOM ypoBHE OoTBoauTcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 ygaca (3 gaca B Hezienio).

Pabowas mporpamma chopMupoBaHa ¢ y4eToM padoveii mporpaMMbl BOCHUTAHMSA IIKOJIBI.
JlesaTenbHOCTh yUUTeNs B YPOUHOM U BHEYPOUHOM NEesTEIbHOCTH CIOCOOCTBYET:

- YCTAQHOBJICHHIO JIOBEPUTEIBHBIX OTHOMIEHWH C OOYYaromUMHUCS, CHOCOOCTBYIOIINX
MO3UTUBHOMY BOCHPHUATHIO 00y4aromUMHCS TpeOOBaHUN U MPOCHO YUUTENs, TPUBICUCHUIO UX
BHUMaHHA K O0OCyXmaeMoil Ha Yypoke WHGOpPMAalWW, aKTHBH3AalMM WX TI03HaBaTEILHOU
NeSITeTbHOCTH;

- noOyxJeHuI0 oO0yyaroumxcs coONoAaTh Ha YpOKe OOIICTPUHSAThIE HOPMBI TOBEJEHUS,
npaBuia OOINEHUS CO CTAapIIMMM M CBEPCTHUKAMH, NPUHLIMIIBI Y4eOHOW IUCIMIUIMHBI U
caMOOpTaHU3aINH;

- TMPHUBJICYEHUIO BHUMAaHMA OOYUYAIOIIMXCS K HEHHOCTHOMY AacleKTy HM3y4aeMbIX Ha YpOKax
SBIICHWW, OpTaHW3allMi WX pPa0OTBI C TMOJNy4aeMOi Ha YpOKE CONMAIBHO 3HAYUMOU
uHpopManuei;

- BKIIFOYCHHIO B YPOK HTPOBBIX MPOIEAYP C HETBIO MOANEPKAHNUS MOTHUBAIIMH OOYUJAIOMINXCS K
MOJIYYESHHUIO 3HAaHUH, HaJIa)KMBAHUIO TO3UTUBHBIX MEXJIMYHOCTHBIX OTHOILICHUH B KJacce;

- MHUIIMAPOBAHUIO M MOICPIKKE UCCIIEAOBATEIILCKOM e TETHHOCTH 00yJaIOIUXCs;

- JIEMOHCTpAly OO0YyYaromUMCsl TPUMEPOB OTBETCTBEHHOT'O, T'Pa)XIaHCKOTO ITOBEACHUS,
MIPOSIBIICHUS YEITOBEKOIIOOUS U TOOPOCEPICIHOCTH Yepe3 MoA00P COOTBETCTBYIOMINX TEKCTOB;

- HCIIONb30BAaHME  BOCIHTATENIBHBIX ~ BO3MOXHOCTEH  COJEp)KaHHsI ~ MaTeMaTHKH  JJIs
dbopMHpOBaHUs Y OOYYaIOUIMXCS POCCHUICKHX TPAIUIMOHHBIX JTYXOBHO- HPABCTBEHHBIX W
COLMOKYJIBTYPHBIX IIEHHOCTEH uepe3 mMoa00p COOTBETCTBYIOIIMX 3aJad I pELICHus,
MpOOJEMHBIX CUTYAITUH I 0OCYXKIEHHUS B KJIacce,



- IPUMEHEHHUE TPYIIOBON pabOTHl WM pabOThI B Mapax, KOTOPHIE CIIOCOOCTBYIOT Pa3BUTHUIO
HaBBIKOB  KOMaHIHOW pabOThl ¥  B3aUMOJCHCTBHIO C  JPYTMMH  OOYy4YarOIIMMUCS;
- BBIOOp W HCIOJIb30BAaHME HA YPOKAaX MAaTEMAaTUKH METOJOB, METOJAMK, TEXHOJOTHH,
OKa3bIBAIOLINX BOCIUTATEIBHOE BO3JICHCTBUE HA JIMYHOCTh B COOTBETCTBHH C BOCITHTATEIILHBIM
UJIeaioM, LIENbIO U 3a7ja4aMH BOCITUTAHUS,

- UMHUIMHPOBAHUE U TMOJJIEPXKKA HCCIENOBATENbCKON JIEATEIbHOCTH UIKOJIBHUKOB B (opme
BKJIIOYEHHUSI B YPOK MaTE€MaTHUKH Pa3JIMUHBIX HMCCIEAOBATEIIbCKUX 3aJlaHui W 3aj]ad, 4TO JAeT
BO3MOXKHOCTH 00YYaroIUMCs IPUOOPECTH HaBBIKA CAMOCTOSATEIBHOTO PEHICHUSI TEOPETUYECKON
po0JieMbl, TeHEPUPOBAHUS U OPOPMIICHUSI COOCTBEHHBIX TMIIOTE3, YBAKUTEIHHOIO OTHOILICHUS
K 4y)KUM HJeAM, IIyOJUYHOTO BBICTYIJICHHUS, apTyMEHTUPOBAHUSI U OTCTaWBAaHUSA CBOEU TOUKHU
3peHusl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku cKpelnBaOmuUXcs OpsAMbIX. [lapanenbHOCTh IPSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIbHBIE IIPSIMBIE B IIPOCTPAHCTBE, NAPAJLIEIBHOCTh TPEX
IPSAMBIX, APAUICIBHOCTh NPSIMOM M IIOCKOCTH. [lapayuienbHOE W LEHTPAIBHOE
IpOEeKTHpOBaHue, n3odpaxxkenue ¢uryp. OCHOBHbIE CBOMCTBA MApajIeIbHOTO POEKTUPOBAHMSL.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXIYy NPSAMBIMH B IPOCTpaHCTBE. llapaiienbHOCTh IIIOCKOCTEH: NMapajuleabHbIE IIIIOCKOCTH,
CBOICTBa MapaienbHbIX II0CKOCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbI HA IIOCKOCTH:
TETpa’p, NapajuleIeIuIe], IOCTPOCHUE CEUEHU.

IlepneHAUKYIAPHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYJISAPHBIE IpPsAMBIE B
IIPOCTPAHCTBE, NPSMBbIE IMAPAUICIBHBIE W IEPHEHAUKYISPHBIE K IIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHanbHOE NPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIUS (PUTYPHI HA IIIOCKOCTb.
IlepneHquKyISIPHOCT TUIOCKOCTEH: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIocKocTer. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBINA YIOJ1, IMHEWHBIN
yroJl JBYIpPaHHOro yria. TpéxrpaHHbli M MHOTrorpaHHble yribl. CBOWCTBAa IUIOCKUX YIJIOB
MHOrorpaHHoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yromapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
NPSIMOYTOJIBHBIA MapajuleNIeNIuNel W ero cpoWcrBa. KpaTyailluime Nyt Ha NOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpancrBenHas Teopema Iludaropa. ITupamupma: n-
yrojipHasi NUpaMuia, NpaBUiIbHas U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHel
MpaBUIBbHON TNUpamubl. [IpaBuiIbHBIE MHOTOTpAaHHHKH: IMPAaBHIbHAs NpPHU3Ma M IpaBUIbHAs
NUpaMuJia, MpaBUiIbHAS TPEYToJIbHAS MUpaMUJia U MPaBUIbHBIN TeTpasap, kyO. [Ipeacrapnenue
0 MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, NOAECKAdAP U UKOCADIP.

Brruncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60okoBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOU TMOBEPXHOCTH TPsAMOM mpu3Mmbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHON MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TNPaBUIBHOM MHOTIOIPDAaHHHKE: CHMMETPHUS MapajuIe]ICUIEend, CHUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPABUIIbHON NMUPAMHMIBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO



BEKTOpOB. JlelicTBUS C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKUX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uwncio. CBoiicTBa cioxxeHus BeKTopoB. CBolicTBa
YMHOXEHUS BEKTOpa Ha yucio. [loHaTne koMmiuiaHapHsle BEeKTOpbl. [Ipu3Hak KoMIuiaHapHOCTH
Tpé€x BekTopoB. [IpaBuio napamnenenunena. TeopemMa O paszIoXKEHUMH BEKTOpa IO TPEM
HEKOMIUIAaHapHbIM ~ BekTopaM. lIpsMoyrosnbHas cucrema KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa W KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHsATHS: UMIMHAPUYECKAs TOBEPXHOCTh, KOHWYECKAs IOBEPXHOCTh, chepuueckas
IIOBEPXHOCTh, OOpasyouue noBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. U300paxeHune Ten BpallleHUs Ha MII0CKOCTU. Pa3BépTka unnuHapa u konyca. CuMmeTpust
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupaMuibl 1 KoHyca. OOBbEM 11apa v apoBOTr0 CETMEHTA.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIMHAD,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK WJIN TEJIO BPALICHHUSI.

[Inomanp MOBEpXHOCTH LMIMHApA, KOHYca, Iutomaas chepel u e€ yacteil. [logobue B
npoctpactBe. OTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue momodusi, romoreTus. PemieHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAHHUMKOB W TEJd BpAIICHUS: CEYEHUs MWIMHApA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapayjielibHble OCHOBAaHHIO U
POXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHMH: METOJ] CIIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TUIOCKOCTH.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HajJ BEKTOpaMU. BEKTOpHOE yMHOXEHUE BEKTOPOB.
CBolicTBa BEKTOPHOrO yMHOXEHHs. IIpsmoyronpHass cucremMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pEeIIeHNU T€OMETPUYECKUX 3a/1ay.

JIBH2KeHHS B IPOCTPAHCTBE

IBwxkenust mpoctpanctBa. OroOpaxkenus. JIBwkeHuss u paseHCTBO ¢uryp. OOmme
CBOMCTBA JBW)KCHUH. Buabl NBM)KEHMI: NMapajuleIbHBIN IEPEHOC, LEHTpaJbHAas CHUMMETPUS,
3epKajibHasi CHMMETpUsI, TOBOPOT BOKPYT npsimoil. IIpeoOpazoBanus noxpodus. [psmas u chepa
Olinepa.



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

JIMHHOCTHBIE PE3YJIBTATBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpBI, ONIPOCHI M JPYroe), YMEHHE B3aWMOJICHCTBOBATh C COLMAIbHBIMH HHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOAILIEMY POCCUIMCKOM MaTreMaTUKH, IEHHOCTHOE OTHOIIEHUE K JIOCTUKEHHUSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAaHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKH U AESTENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3InYHbIX BUJIOB UCKYCCTBA,

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUSI PUMEHSATH MaTEMATHUECKHE 3HAHUSI B MHTEpecax 37J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
¢buznyecKoe COBEPILIEHCTBOBAHHE MPHU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN 1€ATEIHOCTHIO;

6) TpynoBoe BocnnuTanue:

TOTOBHOCTH K TPYly, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, HHTEpEC K pa3iuuHbIM cepam
poeCCHOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW W €€ MPUIOKEHUSIMH, YMECHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynaymiel mnpodeccmr W peamnu3oBBIBATH COOCTBEHHBIS
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, IOHUMaHHE BIHUSHUS COILHUAIBHO-
HPKOHOMHYECKUX IIPOLIECCOB HA COCTOSIHME NIPHUPOJHOM M COLHMANbHOM Cpelbl, OCO3HAHUE
00aTbHOTO  XapakTepa  JKOJIOTMYECKHX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’KaIoLIeil cpelbl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, MOHUMAHHE MAaTEMaTUYeCKOW HayKH Kak cQepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH MPOCKTHYIO M UCCIIEN0BATEIBCKYIO NEATEIbHOCTD MHANBHUYAIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble 1ornyeckue neiicTBus:

BBISBJIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE INPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
HNOHATUH, OTHOWICHUH MEXAY MOHATUAMHU, (OPMYIUPOBaTH ONpEAETICHUS MOHATHH,
yYCTAaHABJIMBATh CYHICCTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUS Ui O00OUICHHS W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U MpPeoOpa3oBbIBATh CYXKJEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUYUsS B (akTax,
JaHHBIX, HaAOMIOAEHUSIX U  YTBEPXKICHMUSX, Mpeajararb KpPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEHN M IPOTHUBOPEUHii;

JIeNIaTh BBIBOABI C HMCIOJB30BAHMEM 3aKOHOB JIOTMKH, IEIAYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KIEHUHN (IpsiMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUIO, NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJIECHHSI U BBIBOBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3amgaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

HCIIOJIb30BaTh BOIPOCHI KAK MCCIIEI0BATENIbCKUI MHCTPYMEHT MO3HaHMsI, (OPMYyIHUPOBAThH
BONPOCH], (UKCHPYIOIIUE MPOTUBOpEUYHe, MpoljeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITENIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTo OObEeKTa, SBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (hOPMYyITUpPOBaTH 000OIIEHNS U BBIBOJBI [0 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEIOBAHMSI, OLIEHUBATDh JIOCTOBEPHOCTh MOJTYYE€HHBIX PE3YJIbTaTOB, BHIBOJIOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TAK)Ke BbIIBUTaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISBIIATh JE€(PUIMUTH MHPOPMALUH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HA BONPOC MU IS
peLIeHMs 3a]1a4u;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB pA3jIMYHBIX THUIIOB, AHAJIM3HPOBATH,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IPECTaBICHHUS;



CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMax,
WILTIOCTPUPOBATH IPpaUUuecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JaBaTb TIMOACHCHUA II0 XOAY pClICHUA 3aJadd, KOMMCHTHUPOBATH HOHy‘-ICHHBIfI
pe3yibTar;

B XO0JZle 0OCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAeMOW TEMbI, TPOOJIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJCH, HAICJICHHBIC HA IOMCK PELICHUS, CONOCTABISATH CBOU
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHajIora, O6H3py‘)KI/IBaTI) pas3iniue U CXoACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, WCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C y4ETOM 33/a4 NpPE3eHTANH |
0COOEHHOCTEHN ayAUTOPHH.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusanus:

COCTaBJIATh IUIAH, AJITOPUTM pELIEHUS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
HUMEIOLINXCS PECypcoB UM COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAaThb M KOPPEKTUPOBATH
BapUaHThI pelIeHul ¢ yu€TOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTPOJ/Ib, SMOLUOHAIBHBIH HHTEJICKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JEHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3yIbTaTOB, BIAAETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOLIecca U pe3ybTaTa PelIeHNss MaTeMaTHUeCKON 3aj1auu;

OpEeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HMKHYTh INPH pEIIEHUH 3a/auld, BHOCUTh
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJECHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa MLeIM M YCIOBHSIM, OOBSICHATH HPUUYMHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3yJIbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas /1eSITeJIbHOCTh:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBa KOMaHIHOW M MHIUBUIYaJIbHON pabOThl MpH
pelmieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPaOOTHI, paclpeaessiTh BHIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
MIPOIIeCC U PE3yIbTaT paboThl, 0000IIaTh MHEHHUST HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» W HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4IEHaMH KOMaHJbl, OLIEHUBaThb KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHIM, CHOPMYIUPOBAHHBIM YYAaCTHUKAMU B3aUMOCHCTBUS.

IMPEJIMETHBIE PE3YJIBTATbBI



K xoniy 10 kiacca o0yyaromuiicss HAyIuTCs:

CBOOO/IHO ONEpHPOBATh OCHOBHBIMH MOHATUSMU CTEPEOMETPUHN NIPU PELICHUH 3a1a4d U
IPOBEICHUN MaTEMATUYECKUX PACCYKICHUIA;

NPUMEHATh aKCHOMBI CTEPEOMETPHUH M  CICACTBHA M3 HHUX TP pPEIICHHH
reOMETPHUYECKUX 3a]1a4;

KJIacCH(UIUPOBATH B3aUMHOE PACIIOIOKEHUE NPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZIHO ONEpPHPOBATH MOHATUSAMH, CBS3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEKIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOH U IJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOZHO pAacHo3HaBaTh OCHOBHBIC BHIBI MHOTOTPAaHHUKOB (IIpH3Ma, MUpAMHIA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

KJIacCH(pUIUPOBATH MHOTOTPAHHUKY, BEIOMpasi OCHOBAHUS JUIs KIacCH(DUKaIIH;
CBOOOZHO OIEpPUPOBATh MOHSATHSIMH, CBS3aHHBIMA C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapauIeIbHOE, [IEHTPAIFHOE H OPTOrOHAJIBHOE MPOSKTHPOBaHKE (UTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHUs (GUTYp Ha MIIOCKOCTH;

CTPOUTH CEYEHUS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBIITOJIHSTH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIAITh  TUIOMIAJM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (MIpHU3Ma, MHpPaMHUIA),
reOMEeTPUYECKUX TeJl ¢ MPUMEHEHUEM (HopMy;

CBOOOJTHO ONEpUPOBATh TOHATHSIMH: CHUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUU (UTYPBI;

CBOOOJTHO OTIEPUPOBATH MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpAWHATAM B
IPOCTPAHCTBE;

BBITOJIHATH IEHCTBHSI Ha/l BEKTOpaMH;

pemaTh 3aJa4d Ha JI0Ka3aTeNbCTBO MAaTEeMAaTHYECKUX OTHOMICHWH M HaxXOXJICHHE
IreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUU
MaTeMaTHYECKUX 33/]1au TOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0)KHOCTH;

NPUMEHSATH MPOCTEHIINE NTPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI TIPH PEUICHUN CTEPEOMETPHUECKUX 33]1ad;

U3BJIeKaTh,  NpeoOpa3oBbIBaTH W HMHTEPIPETHpPOBaTH  HMHMOpMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypax, IMPEACTABICHHYI0 Ha 4YepTekax |
PHCYHKaX;

NPUMEHATh TIONyYEeHHBIE 3HAaHUS Ha TPaKTUKE: CPaBHUBATh W aHAIM3HPOBATH
peanbHBIE CUTYaIluH, TPUMEHSITh W3YYEHHBIE MOHITHS B IPOIECCE MOWCKA PEHICHUS
MaTeMaTHYecKu cHOpMyTUPOBAHHON MPOOIEMbI, MOJETUPOBATh PEAlbHbIE CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TreOMETPUYECKUX TOHATHH W TEOpeM, ammapaTra anreOpbl, pemarb MPaKTHYeCKue
3a/1a4M, CBSI3aHHBIC C HAXOXKJICHUEM reOMETPUIECKUX BEINYNH;

UMETh TPEICTABICHUS 00 OCHOBHBIX ATamax pa3BUTHA I'€OMETPUH KaK COCTaBHON
qacTH (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.

K xonmy 11 ky1acca o0yyaromuicss HAyYUuTCS:



CBOOOJHO OTEPUPOBATH MOHATHIMHU, CBI3aHHBIMH C IUJIUHAPUICCKON, KOHUYECKOH U
cheprueckoil MOBEPXHOCTSIMHU, OOBSICHITH CIIOCOOBI MOTyUEHUS;

ONEepUpPOBATh MOHITUSIMHU, CBS3AHHBIMHU C TEJIaMH BpAIICHMS: LHUIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Teja BpaileHus (IMIHHIP, KOHYC, cdepa u map) U 00BACHATh CIIOCOOBI
MOJTyYEHUS Tell BpallleHus;

KJIacCCU(UIIMPOBATH B3aUMHOE PACIOI0kKeHUE cephl U MIOCKOCTH;

BBIUMCIISTh BEJIUYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U Tell BpalleHus, o0bEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO OMEPUPOBATH MOHSATUSIMH, CBI3aHHBIMH C KOMOWHALMSMU TN BpAIICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B chepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BMcaHHAasi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYUCIIATh COOTHOIICHHSI MEXKIY TUIOMIQISIMHA ITOBEPXHOCTEH U 00BEMaMHU TOT0OHBIX
Ten,

n300paxarh HW3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3
PUCYHKOB HPOCTBIX OOBEMHBIX (UTYpP: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpaIlICHHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBLIBAThH uH(bOpMAaIUIO 0
MIPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (UTrypax, MpEACTAaBICHHYIO Ha YepTexax u
PHUCYHKAX;

CBOOOJHO OTEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH ONEPalMK HaJ BEKTOpaMH;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHCTEME KOOpIUHAT;

pemath TEeOMETPUYECKHE 3aJaud Ha BBIYUCICHHE YIJIOB MEXIYy MPSIMBIMA H
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIENIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPH PEIICHUH;

CBOOOJHO OIEpPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMU C JBWKEHHEM B MPOCTPAHCTBE,
3HATh CBOICTBA IBHMKCHHM;

BBHITIOJHATh M300paK€HHUS MHOTOTPAHHUKOB W TeNl BpallleHUs MpH MapaieIbHOM
NepeHoce, MEHTPATBHONH CUMMETPHUH, 3epKaTbHOW CHMMETPHH, TIPH TTOBOPOTE BOKPYT
PsIMOM, TIpeoOpa3oBaHus O100MS;

CTPOUTh CEYCHHUS MHOTOTPDAaHHUKOB W TeJl BpAIICHUSA: CEYCHHS IFIIMHIpA
(mapamienbHO W MEPIEHAUKYISIPHO OCH), CEUCHHS KOHYyca (TapajiieIbHble OCHOBAHHIO
U TIPOXOJISIIKE Yepe3 BEPIIUHY), CEUCHHUS 1apa;

UCIIOJIb30BaTh METOJBI TIOCTPOSHUS CEUEHWH: METOJ CIICJIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/]T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHIE YTBEPIKICHHUS;

NPUMEHATh TeOMeTpHUYecKne (akThl JUIsl PEIICHUsS CTePEOMETPUYCCKHX 3ajad,
MPEIIOJIATa0IINX HECKOJIBKO IIaroB PEIIeHUs, €CIIM YCIOBUS MPUMEHEHUS 3a/1aHbl B
SIBHOW W HESIBHOU (hopMme;

pemaTh 3aJayd Ha JIOKA3aTelhCTBO MATEMATHYECKMX OTHOIICHHH W HaXOXICHUE
FeOMETPUUYECKUX BEJIUYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI TIPH
pEIIeHNU CTEPEOMETPUUECKHX 3a/1aY;



MNPUMCHATH TMOJYUCHHBIC 3HAHHA Ha MPAKTUKC: CpaBHHUBATb, AHAJIW3UPOBATL U
OLICHMBATh PEAIbHBIC CUTYAINH, IPUMECHATh U3yYCHHBIC IOHATHS, TEOPEMBI, CBOICTBA
B Ipolecce TIOMCKAa pELICHUS MaTeMaTH4eCKu C(HOPMYIMPOBAHHOW MPOOIIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYallUN HaA A3BIKC I'COMCTPUU, UCCIICAOBATL TOCTPOCHHBIC
MOJIETIH C WCIIOJIb30BAaHUEM I'€OMETPUUYECKUX MOHATHH M TeopeM, ammapara ajureopsl,
penIaTh NPakTUIeCKUe 3aa4ur, CBSI3aHHBIE C HAXOXK/ICHHEM I'€OMETPHUCCKIX BEJIHMYHH;
UMETh TIPEJICTABICHUS 00 OCHOBHBIX JTamax pa3BUTHA I'€OMETPUM KaK COCTaBHON
qyacT (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpamMMbl
1 BBenenue B ctepeoMeTpuio
5 BsaumHoe pacronoxeHue npsiMbix B
MIPOCTPAHCTBE
3 [TapannensHOCTh IPSIMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE
4 [lepneHUKyISIPHOCTD MPSMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTIbl ¥ paccTosHUS

KoanyecTBo 4acos

Beero KoHTpoJbHbIe
padoTshI
23 1
6 1
8 0
25 0
16 1

IIpakTH4eckue
padoThI

JIeKTPOHHbIE
(umdposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubmnnorexa ®I'MC
«Mos mKoa»n—
lesson.academy-
content.myschool.edu.ru
PDIII- resh.edu.ru

bubmnnorexa ®I'MC
«Mos mKoa»n—
lesson.academy-
content.myschool.edu.ru
PDIII- resh.edu.ru

bu6nmunorexa ®I'MC
«Mos mKoJan—
lesson.academy-
content.myschool.edu.ru
PDIII- resh.edu.ru
bubnmunorexa ®I'MC
«Mos HmIKoJIa»—
lesson.academy-
content.myschool.edu.ru
PDIII- resh.edu.ru
bubnunorexa ®I'MC
«Mos HmIKoJan—




lesson.academy-
content.myschool.edu.ru
POIII- resh.edu.ru

6 MHororpaHHUKH

bubnunorexa ®I'MC
«Mos HmIKoIan—
lesson.academy-
content.myschool.edu.ru
POIII- resh.edu.ru

7 BexTops! B mpocTpaHcTBE

12

bubnunorexa ®I'MC
«Mos mKoIa»—
lesson.academy-
content.myschool.edu.ru
POIII- resh.edu.ru

[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AITUS
3HAaHUU

bubnuorexa ®I'MC
«Mosl mKoan—
lesson.academy-
content.myschool.edu.ru
POIII- resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102




11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbI

AHanutHueckas reomMeCTpus

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMATH3alHs 3HAHWI

OOBEM MHOTOTpaHHUKA

Tena BpameHus

[Tnomaau moBEpXHOCTU U OOBEMBI
KPYIJIBIX T

KoanyecTBo 4acosB

Bcero

15

15

17

24

KonTpoabHbie
padoTshI

IIpakTuyeckue
padoThI

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmorexa ®I'UC
«Mos mkoaan—
lesson.academy-
content.myschool.edu.ru
POIII- resh.edu.ru

bu6nmuorexa ®I'UC
«Mos 1koza—
lesson.academy-
content.myschool.edu.ru
POIII- resh.edu.ru

bu6nuorexa ®I'UC
«Mos 1koga—
lesson.academy-
content.myschool.edu.ru
POIII- resh.edu.ru

bu6nuorexa ®I'UC
«Mos 1IKoaa—
lesson.academy-
content.myschool.edu.ru
POIII- resh.edu.ru

bub6aunorexa ®I'UC
«Mo4 mKona»—
lesson.academy-




content.myschool.edu.ru
POIII- resh.edu.ru

bub6auorexa ®I'UC
«Mod mKoma»—

6 JIBrKeHUs 5 lesson.academy-
content.myschool.edu.ru
POIII- resh.edu.ru
bubmnorexa ®I'IC
«Mos mIKoIa»—
[ToBTOpenue, 0600MICHNE 1
7 . 17 lesson.academy-
cucreMarui3anuvs 3HaHUU
content.myschool.edu.ru
POII- resh.edu.ru
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acos

Bcero
padoTshI

KoHTpoJbHbIe

IIpakTH4eckue
padoThI

Jara
U3ydeHust
IJ1aH

JlaTa
HU3yYeHUsI
dakr

OcHOBHBIE TTpaBUIIa H300paKCHUS HA
PUCYHKC IIJIOCKOCTH, MAapAJUICIIbHBIX ITPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[ToHsATHS CTEPEOMETPHUH: TOUKA, psiMasi,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, MAapaJICIIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: EepeceKarouecs MIOCKOCTH,
nepeceKaronmecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKarommecs npsmas ¥ miocKOCTh;
MOJIYTIPOCTPAHCTBO

05.09.2023

05.09.2023

08.09.2023

12.09.2023

MHororpaHHuKH, U300pa’keHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOINUX 00HEKTOB

12.09.2023

MHororpaHHuKH, U300pakeHUE MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 00OBEKTOB

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE
CIIEICTBUS U3 HUX

15.09.2023

19.09.2023




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

19.09.2023

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CocoObl 3aaanus
MPAMBIX U IUIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

22.09.2023

10

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u

IIPU3MBbI, KOTOpBIE IPOXOAT uepe3 ux peéopa.

N300paxkeHme mepeceueHus MoTydeHHBIX
IJIOCKOCTEN. PackpammBaHue MOCTPOEHHBIX
CEUCHUM Pa3sHbIMH IBETAMU

26.09.2023

11

N300paxenune cedyeHuit nmupamMuabl, Kyoa u

IIPU3MBI, KOTOpBIE IPOXOAT uepe3 ux peéopa.

N300paxkeHue nmepeceueHus moaydeHHBIX
IIJIOCKOCTEN. PackpamnmBaHne MoCTpOCHHBIX
CEUYeHUM Pa3HbIMH IBETaAMU

26.09.2023

12

N300pakeHne ceueHuil mupaMuabl, Kyoa u

MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.

N3o0paxkeHue nepeceueHust moayuyeHHbIX
IJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CEUYeHUM Pa3HbIMHU IBETaAMU

29.09.2023

13

N300paxenune cedyeHuit nupamuibl, Kyoa u

MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.

N3o0pakeHune nepeceueHust moaydeHHbIX
IIJIOCKOCTEN. PackpammBaHye MOCTpOEHHBIX
CeYeHUM Pa3sHbIMH IBETAMU

03.10.2023

14

15

Merton cnesoB st MOCTPOSHUS CeUeHU

MeTton ClIeaoB s MMOCTPOCHUMA CEYCHMH.

03.10.2023




CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

06.10.2023

16

17

18

19

20

21

Mertop cie10B Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

[TocTpoeHue ceueHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEH U 3aMKCh 11aroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe 1o
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
IIOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe 1o
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh L1aroB
IIOCTPOEHUS

[ToBTOpenue mnanumerpun: Teopema o
MPOIOPIIMOHANIBHBIX 0Tpe3kax. [Tomobue
TPEYTrOJIbHUKOB

17.10.2023

17.10.2023

20.10.2023

24.10.2023

24.10.2023

27.10.2023

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX Ha
BBIHOCHBIX 4epTexkax. McTopus pazButus
MJITAHUMETPUHU U CTEPEOMETPUH

31.10.2023




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

31.10.2023

24

B3anMHOe pacnonokeHue npsmsIx B
npoctpancTBe. CKpenBaromuecs npsmoie.
[Ipu3HaKy CKpEIMBAOUIUXCS TPSMBbIX.
[TapajutenpHbIe IPsIMBIE B IIPOCTPAHCTBE

03.11.2023

25

Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepecedeHun
MapAJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

07.11.2023

26

27

28

29

[TapamnenpHOCTB TpeX NpsAMBIX. Teopema o
TpEX mapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOMCTBA MapaJuIeIbHOTO MPOEKTUPOBAHMSL.
N3006paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKIINH

enTpanbHas npoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI MEXKIY
PSIMBIMU

321,[[8.‘-11/1 Ha JOKa3aTCJIbCTBO U UCCIICAOBAHUC,

CBSI3aHHBIE C PACIIONIOKEHUEM NIPSAMBIX B
IIPOCTPAHCTBE

07.11.2023

10.11.2023

14.11.2023

14.11.2023

30

[TonsATHA: mapamienbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napamuienbHOCTH IPSIMOH U

17.11.2023




IIIIOCKOCTH

31

32

33

34

I'eomeTpuueckue 3aaun Ha BHIYUCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHue ceueHus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTekKe U
MapaJyIEIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKus, MPUMEHEHHE IS
MIOCTPOCHHUSI CEYCHHI KyOa U
napajenenumnena. CBoicTra
napajuieJienuIea 1 mpu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/ISHaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

28.11.2023

28.11.2023

01.12.2023

05.12.2023

35

Teopema 0 mapajieIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJlfIHIGfI
yepe3 TOUKY, HE IPUHAAIEKAIIYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

05.12.2023

36

CaolicTBa napamieiabHbIX MIIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX NEpeceueHus Ipu
MepeceyeHny JIByX MnapajiesbHbIX
IIJIOCKOCTEM TpeThben

08.12.2023

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY NapalIeIbHBIMUA
IJIOCKOCTSIMU; O MIEPECEYEHUH TIPSIMOI C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTAMU

12.12.2023




38

[ToBropenue: Teopema [Iugaropa Ha
IUIOCKOCTH

12.12.2023

39

40

[ToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CgoiicTBa Ky0a U IPSMOYTOJIBHOTO
napajuiesenumena

15.12.2023

19.12.2023

41

Brruncnenue UIMH OTPE3KOB B KyOe U
MIPSAMOYTOJIbHOM TapajulesIeuIIe1e

19.12.2023

42

43

44

45

[IepneHuKyISPHOCTE NPSAMOM U IUIOCKOCTH.

[Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IJIOCKOCTH

HepHeHI[I/IKy.]'IHpHOCTB HpHMOﬁ H IINIIOCKOCTH.

[Ipu3Hak NeprneHIuKyIIpHOCTU MPSIMOU U
IJI0OCKOCTH

TeopeMa o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INTIOCKOCTH

[ImockocT U nepreHINKYIApHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

22.12.2023

26.12.2023

26.12.2023

29.12.2023

46

47

48

[InmockocT U nepreHINKYIApHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

Ilepnennukynsp u HaknoHHas. [loctpoenue
MEPIEHIUKYIIApA U3 TOUKU Ha IPAMYIO
[lepnennukynsp u HaknoHHas. [loctpoenue
MEPIEHIUKYIIApA U3 TOUKU Ha MPAMYIO

09.01.2024

09.01.2024

12.01.2024

49

Teopema o Tpéx nepneHAUKYIsIpax (mMpsmas
u oOparHasi)

16.01.2024




Teopema o Tpéx nepneHAUKYIspax (mpsamas

50
u oOpartHas) 16.01.2024
51 Y1051 MEXKY CKPEIIMBAOIIUMHUCS ITPIMBIMU
Ay cKpeliiiBarom P 19.01.2024
59 [Tonck mepreHIuKyIIPHBIX TPSIMBIX C
MTOMOIIIBIO TIEPIICHANKYJISIPHBIX IJIOCKOCTEH 23.01.2024
53 OproroHanbHOE MPOSKTUPOBAHNE
23.01.2024
[TocTpoenue ceueHuii Kyoa, IpU3MBI,
54 MPaBUIBHOU ITUPAMHUIBI C TTOMOIILIO
P PAMILA t 26.01.2024
OpPTOTOHAIILHOU MPOCKITHH
[Toctpoenue ceuenuii Kyoa, MpU3MBlI,
55 MIPaBUILHON MUPAMHUILI C [IOMOILBIO
P eI B 30.01.2024
OpPTOTOHAIILHOU MPOCKITHH
CumMMeTpusi B MPOCTPAHCTBE OTHOCUTEIHHO
56 mIockocTH. IIOCKOCTH CHMMETPHI B
P 30.01.2024
MHOTOTpaHHUKAX
57 [Ipu3Hak nepneHuKyJIIpHOCTH IPSIMOU U
TIJIOCKOCTH KaK CIIEJICTBUE CUMMETPUU 02.02.2024
[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
58 N
PacCTOSTHUM OT TOYKH JI0 TJIOCKOCTH 06.02.2024
[IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
59 N
pPAacCTOSIHUM OT TOYKH 0 MIOCKOCTH 06.02.2024
CriocoObI OITyCTUTH TIEPIICH UK YIISAPHI:
60 CHUMMETPHUS, CABUT TOUYKH MO IapaieIbHON
PR P 09.02.2024
psIMOU
61 CrBur 1o HenmapayIeTbHOU MPSIMOH,
W3MEHEHUE PACCTOSHUMA 13.02.2024




62

Konrponsnas padora "B3anmuoe
PacrojoKeHUE MPSMBIX U TUIOCKOCTEH B
npocrtpaHctae"

13.02.2024

63

IToBTOpEHME: Yroi Mexay NPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

16.02.2024

64

65

66

[ToBTOpEHME: Yyroyi MexIy
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘{eCKI/IC METOJbI BBITUCIICHUS yTIJIa
MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOTO yIja

27.02.2024

27.02.2024

01.03.2024

67

68

69

70

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO NIEPIEHIUKYJISIPHBIX ITIOCKOCTEN

[Ipu3Hak neprneHaAuKyJIApHOCTH IIIIOCKOCTEH;
TeopeMa O IPSAMOM NIEPECEUEHUs IBYX
IIJIOCKOCTEMN MEPIIEHINKYJIISIPHBIX TPEThEN
IJI0OCKOCTH

[IpsiMoyronbHbII Napauienenunesn; Kyo;
U3MEPEHMS], CBOUCTBA IPAMOYTOJIbHOTO
napajuiesenumena

TeopeMa 0 naroHany nNpsIMOYroJIbHOIO
napajuleJIenuIea v CIeICTBUE U3 HeE

05.03.2024

05.03.2024

08.03.2024

12.03.2024

71

CrepeoMeTpriecKkre U MPUKIIAIHbIE 3a0a4H,
CBSI3aHHBIE CO B3aUMHBIM PaCIOJIOKEHUEM
MPSAMBIX U IJTIOCKOCTH

12.03.2024




72

[loBTOpEHME: CKPELIMBAIOLIUECS PSMBIE,
napasuJiesibHble INIOCKOCTH B CTaHAAPTHBIX
MHOTI'OI'paHHHMKaxX

15.03.2024

73

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKpCHIMBAOIHNXCA NPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAIOIIUMUCA IPSAMBIMU B
MIPOCTBIX CUTYAIUSAX

19.03.2024

74

75

76

Paccrosinue OT TOUKH 10 TJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Brruucnenue paCCTOHHI/Iﬁ MCKIAY
CKPCIIUMBAOIIUMHUCH ITPAMBIMUA C IIOMOIIBIO
HepHeHﬂHKynﬂpHOﬁ IIJIOCKOCTH

Tpéxrpanusiil yroi, HepaBEHCTBA JIJIs
TpexrpaHHbix yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB JJIS
TPEXTPAHHOTO yria

19.03.2024

22.03.2024

26.03.2024

77

DneMeHTHI CheprUIeCKO TeOMETPHH:
reoJie3nYecKue JTMHUU Ha 3emiie

26.03.2024

78

79

Kontponbnas padota "Yribl u paccrosiHus"

CucremaTtu3zanus 3HaHui "MHOrorpaHHuK U
€ro 3JIEMEHTHI"

29.03.2024

02.04.2024

80

[Inpamnpa. Buael nupamun. [IpaBunpHas
nupamuia

02.04.2024

81

82

[Ipusma. [IpsAmast 1 HAKIOHHASI IPU3MBI.
[IpaBunbHas npusma

[IpssMo#t napaenenunen, NpsMoyroJbHbINA
napaJiesienumnes, Kyo

05.04.2024

16.04.2024




83

Beinykieie MHOrorpanHuku. Teopema

Ditnepa 16.04.2024

Brimykisie MHOTOrpannuku. Teopema
84 Olinepa. IIpaBunpHbIe U OTYNIpaBUIbHBIE 19.04.2024

MHOTOTPaHHUKH
85 Kontposbnas padota "MHOTOIrpaHHUKH 93.04.2024
86 [TonsiTHe BEKTOpa HA TNIOCKOCTH U B

MIPOCTPAHCTBE 23.04.2024
87 CymMa BEKTOpOB 96.04.2024
88 Pa3nocTh BekTOpOB 30.04.2024
89 [IpaBuiio napamenenunena 30.04.2024
90 YMHOKEHHE BEKTOpa Ha YHCIIO 03.05.2024

PaznoxeHnue BekTopa 1o 6aszucy Tpéx
91 .

BEKTOPOB, HE JIEXKAIINUX B OJHOU IIJIOCKOCTH 07.05.2024
92 CkansipHO€ IPOU3BEIEHUE 07.05.2024
93 Brrauciienue yria MexmIy BEKTOpaMu B

MIPOCTPAHCTBE 10.05.2024
94 IIpocreiimue 3a1auu ¢ BEKTOpaMu 14.05.2024
95 [Tpocreiinme 3a1aun ¢ BEKTOPaMH 14.05.2024
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu




17.05.2024
97 [Ipocreiinine 3a1a4u ¢ BEKTOPaMu 1 21.05.2024
98 O0001IeHrEe ¥ cCUCTEMATH3als 3SHAHUH 1 21.05.2024
99 O6001IeHNE U cUcTEMAaTU3alUs 3HAHUH 1 24.05.2024
100 HroroBast koHTpoIbHAs paboTa 1 28.05.2024
101 Hroroast koHTpoIbHAs paboTa 1 28.05.2024
102 O0001IeHrE U CHCTEMATH3AMs SHAHUH 1 31.05.2024

OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KoJymuecTBo yacos JlaTa
JdaTa nzydyenus
Nen/m Tema ypoka Kourposnbubie  [IpakTudeckue  H3yYeHHsI
Bceero paxr
padoThI padoTsbI TUIaH
1 [ToBTOpenue Tembl "KoopauHaTel BEKTOpa 1 0 0
Ha IJIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTOpenue Temsl "CkansgpHoe 1 0 0
MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue temsl "Boruncnenue yria 1 0 0
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Temsl "YpaBHEHUE PSIMOH, 1 0 0
MPOXOJIAILIEH uepe3 ABE TOUKU"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1 0 0
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1 0 0
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BekropHoe npou3sBeneHue 1 0 0
8 JInHeliHbIE HEPABEHCTBA, JIMHEHOE 1 0 0
IPOrpaMMHUPOBAHKE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1 0 0
IpOrpaMMHUPOBaHKE
10 AHaMTUYECKHE METO/IbI pacyéra yria 1 0 0
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
11 AHaTMTHYECKHE METO/IBI pacyéTa yria 1 0 0
MEX1y TJIOCKOCTSIMU B MHOTOTpaHHUKaX
®opmyna pacCTOSSHUSA OT TOYKH JI0
12 PMYTE P 1 0 0

IIJIOCKOCTH B KOOpAWHATax




13

Haxoxaenne paccTOSHUN OT TOYKHU 10
IIJIOCKOCTH B KyOe

14

15

Haxoxnenue paccTosstHUM OT TOYKHU 710
MJIOCKOCTH B IPABUWJILHOW MUPAMU/IE

KoHnTtpoinbHas pabota "AHamuTuyeckas
reomerpus"

16

CeucHus MHOTI'OIPpaHHUKOB: CTAaHAAPTHBIC
MHOI'OI'paHHHUKH

17

18

CeueHus MHOI'OI'paHHUKOB: MCTO/ CJICI0B

CedeHuss MHOTOIPaHHUKOB: CTaHIAPTHBIC
IIJIOCKOCTH, TIEPECECUCHUS MPSMBIX U
IUIOCKOCTEH

19

[TapaynenpHble NPAMBIE U TUIOCKOCTH:
IapaJljieIbHbIE CEYEHUs

20

21

[TapannenpHbIe TPAMBIE U TUIOCKOCTH:
pacy€T OTHOIICHUI

HapanneanHe MMPAMBIC U TINIOCKOCTH: YTJIbI
MCKAY CKPCHIMBAOIIUMHACA NIPAMBIMHA

22

[IepnieHauKyIspHBIE MPSAMBIE U TUIOCKOCTH:
CTaHJapTHBIE NTApbI EPIEHIUKYISIPHBIX
IIJIOCKOCTEN U NPSMBIX, CAMMETPUH
MHOT'OI'PAHHUKOB

23

24

25

[leprieHquKyNIApHBIE TPSIMbIE U TJIOCKOCTHU:
Teopema O TpeX MEepIEeHIUKYISIpax
[lepnieniuKyIsIpHBIE IPSIMBIE U TIIOCKOCTH:
BBIUMCJICHMS JUIMH B MHOTOI'PaHHUKAX
[ToBTOpEHME: MIIOIMAaA MHOTOYTOJIbHUKOB,
(bopMyIbl TS TUIOIIAeH, COOOpaXKeHHs




nonoous

26

27

28

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bopMyIIBI TSI TIOMIAACH, COOOpaKEHUS
noooust

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIIAACH, COOOpaKEHUS
monoous

[Tnomaau ceueHnit MHOTOTPaHHUKOB:
IUIOIAM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS IO 100MsI

29

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHHUS 1O 100MsI

30

31

KonTtponsnast padora "[loBTOpenue:
MHOTOT'PaHHUKHU, CEYCHUSI MHOTOI'PaHHUKOB"

O61éM Tena. OObeM MPSIMOYTOJIBHOTO
napasenenuneaa

32

3amaun 00 yABOCHUU Ky0a, O KBaJpaType
Ky0a; 0 TPUCEKIIUH yIiia

33

34

35

CrepeomeTpuyeckre 3a/1a4u, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

HpI/IKJ'IaI[HBIC 3aaa4u, CBA3aHHBIC C
BBIYHCIICHHEM 00BEMaA npsAMOYT'OJIbHOT'O
napauicjicnmicaa

O06BEM npsMOi IPU3MBI

36

CrepeoMeTpHuecKre 3aJa4l, CBA3aHHbIE C
BbIUHCIIEHHEM 00BEMOB IPSIMOMN TPU3MBI




[Ipuknagnelie 3a1a4u, CBsI3aHHbBIE ¢ 00BEMOM

37 NPSMON MPU3MBbI
Brraucnenue 065EMOB Tell C TOMOIIBIO

38 onpeaenéuHoro uarerpaita. Oobpém
HAKJIOHHOM NPU3MBI
Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO

39 onpenenéHHoro uaTerpaiga. Oobém
TTUPAMHU/TBI

40 ®opmyna o0béma nupamuabl. OTHOIICHKE
00BeMOB MUpamMu ¢ OOLIUM YTIIOM

41 ®dopmyna o0béMa nupamuabl. OTHOIICHHE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

42 CrepeoMeTpHuecKUe 3a]a4l, CBSI3aHHBIE C
00bEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpHuuecKre 3aa41, CBI3aHHBIE C
00BEMamMH UpaMUIbI
[Mpuknanueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBsI3aHHbBIE C 00BLEMOM HAKJIIOHHOM
TIPU3MBI

45 [Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPaMUIbI

46 [Ipumenenne 06EMOB. Brrurcnenue
paccTosSHUS 10 TUIOCKOCTH

47 Kontponbnas padora "O0bEM
MHOTOrpaHHHUKa"
Hunuaapudeckasi IOBEPXHOCTD,

48 00pa3yroIIHe UIHHIPHICCKON

MTOBEPXHOCTH




49

unuaap. [psamoi KpyroBoi HUIMHAD.
[Tnomiane MOBEPXHOCTU LWIMHIPA

50

51

Konunueckast moBepxHOCTh, 00pasyromiye
KOHU4ecKol nosepxHoctu. Konyc
Ceuenne KoHyca IJIOCKOCTHIO,
napajuieIbHOM MJI0OCKOCTH OCHOBaHUS

52

Yceuénnslii konyc. M300paxeHne KOHYCOB
U YCeu€HHBIX KOHYCOB

53

54

[Tnomans OOKOBOH MOBEPXHOCTH U TIOJTHOM
MIOBEPXHOCTU KOHYCa

[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
MOBEPXHOCTH KOHYCa

55

CrepeomeTpHuyuecKue 3a1a4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
MOCTPOCHHUEM CEUCHUN IIUIMHIPA, KOHYyCa

56

57

58

CrepeomeTpuyuecKkue 3a1a4u Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
MOCTPOEHUEM CEUCHUHN HWJINHIPA, KOHYCA

HpI/IKJ'IaI[HBIC 3aaa4u, CBA3aHHBIC C
OUIMHAPOM

HpI/IKJ'IaI[HBIe 3aaa4u, CBA3aHHBIC C
OUIAHAPOM

59

60

61

Cdepa u map

[epecedyenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cepsl miockoctero. Bua u
u300pakeHue mapa

[epecedyenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cepsl miockoctero. Bua u




n300paKeHue mapa

62

63

VYpasuenue chepsl. [Lmomans chepsl u e€
yacTen

Cummetpus cdepsl 1 mapa

64

CrepeomeTpHuuecKue 3aauu Ha
J0Ka3aTCJIbCTBO U BBIYMUCIICHUC, CBA3aHHBIC
co chepoii 1 mapom, MTOCTPOCHUEM UX
CCUCHHI TIOCKOCTHIO

65

CrepeomeTpHryuecKue 3a1a4u Ha
JOKa3aT€JIbCTBO U BBIYMCJIICHHUEC, CBA3aHHBIC
co cepoii 1 apom, TOCTPOCHUEM X
CEUYEHHU TIOCKOCTHIO

66

67

[Tpuxnanueie 3a1a4u, CBI3aHHBIE CO chepoit
U 11apoM

[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHAapTHBIC
monoous

68

Paznnunble KOMOWHAIIUY TEJ BPAILICHUS U
MHOTOTPAaHHUKOB

69

70

3amauu o Teme "Tena ¥ MOBEPXHOCTH
BpaieHus"
3anaun o teme "Tena ¥ MOBEPXHOCTH
BpalueHus"

71

KonTponbhas pabota "Tena u moBepXxHOCTH
BpanieHus"

72

73

O6wém nununaapa. Teopema 06 00bEME
NPSIMOTO MWIIMHAPA

Brruucienue 00bEMOB TEN ¢ HOMOILBIO




onpeaenéuHoro uarerpaita. O0pEM KoHyca

74

75

[Tnomaau 6OKOBOM M MOJHON MTOBEPXHOCTH
KOHyca

CTCpGOMeTpI/I‘ICCKI/IC 3aa4u, CBA3aHHBIC C
BBIYHCIICHHEM 00BEMOB OUJIMHAPA, KOHYCa

76

[Ipuknanueie 3aaauu o Teme "OObEMBI U
JI0IA U TTOBEPXHOCTEHN Te"

77

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00Bvéme mapa. [Tnomank chepsl.
CrepeoMeTpUuecKUe 3aJa4l, CBA3aHHbIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoOBOTO
CErMEHTa U IIapOBOI0 CEKTOpa

78

[Tpuknagaeie 3agaun 1Mo Teme "OO0BEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
miomaaso cepbl. COOTHOMIEHUS MEXKITY
TJIOIIA MU TTIOBEPXHOCTEN U 00bEMaMU
MOJOOHBIX TEN

79

[TonoGHbIe Tena B MPOCTPAHCTBE.
N3menenue 00bE€Ma rpu mo100uu.
CrepeomeTpuyiecKue 3a1a4uu, CBI3aHHBIC C
BBIUHCIIEHHEM 00BEMOB TeNI U IUIOMIAIEN
MTOBEPXHOCTEN

80

81

KonTtponbhas padora "[1nomanu
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"
JBmxeHus npoctpancTBa. OToOpakeHusl.

JIBrokeHus U paBeHCTBO ¢uryp. OOmme
CBOMCTBA JIBUKECHUU

82

Buas! nBrkeHni: mapamieabHbIA IEPEHOC,




LEHTpaJIbHasi CHMMETPHS, 3€pKaJIbHAS
CUMMETpPHUS, TOBOPOT BOKPYT MPSAMOit

83

84

[IpeoOpazoBanust mogo6us. [Ipsmast u cdepa
Ditnepa

['eomeTpHuueckue 3a1aun Ha IPUMEHEHHE
JIBYDKECHUS

85

KonTponpHas padora "BekTops! B
npocTtpaHcTBe"

86

Ob6o6maromee nmoBropenue 11 moHsATHH 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucremarusauus 3HaHui: "llapamiensHoCcTh
MPSIMBIX U TIJIOCKOCTEH B MpocTpaHCcTBe"

87

88

89

90

O6o06matomee moBTopeHue 11 MoHITHI 1
MeTo10B Kypca reomerpuu 10-11 knaccos,
cUCTeMaTu3alus 3HaHuil: "BekTopsl B
npoctpaHcTae”

Ob6o6muaromiee noropeHue 11 noHsATHi 1
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cUCTeMaTu3alus 3HaHui: "BekTopsl B
npoctpaHcTae"”

Ob6o6muaromee noropenue 11 noHsATUi 1
MeTO10B Kypca reomerpun 10—11 knaccos,
cucreMaTu3anus 3HaHuil: "O0bem
MHOTOrpaHHHUKa"

Ob6o6maromee nosropenue 11 noHsATHi 1
MeTO10B Kypca reometpun 10—11 knaccos,
cucreMaTtu3anus 3Hanuil: "O0bem
MHOTOTrpaHHHKaA"




91

Ob6o6maromee noropenue 11 moHsATH U
MeTOJ1I0B Kypca reometpun 10—11 knaccos,
cucrteMarusanys 3Haguii: "Inomaan
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

92

Ob6o6maromee nosropenue 11 noHsATH U
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucrteMarusanus 3Hagui: "Ilnomaan
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

93
94

Wrorosas koHTpoJsibHasA paboTa

HtoroBast KOHTpoJNIbHAs paboTa

95

[ToBTOpeHUe, 0600IICHNE U CHCTEMATH3AIUS
3HAHUH

96

97

98

Hcropust pa3BUTHSA CTEPEOMETPUH KaK
HAyKH U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

I/ICTOpI/IH Pa3BUTHA CTCPCOMECTPHUU KaK
HAayKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUH KaK

HAayKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUI

99

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pojib B PA3BUTHH COBPEMEHHBIX
MH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

100

101

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

I/ICTOpI/I}I Pa3BUTHA CTCPCOMECTPHUU KaK




HayKH U €€ pOJIb B pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEPEOMETPUHN KaK
102 HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX

HHKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







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

* MaremaTuka: anredpa U Hayana MaTeMaTHYeCKOro aHaiu3a, reomerpus. ['eomerpus, 10-11

kiaccel/ [Toropeno A.B., AkiimonepHoe obmectBo «M3aarenbetBo «IIpocBerieHue)

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
Enunas xosutexiust udpoBbix 0Opa3oBaTeibHbIx pecypcos (School-collection.edu.ru);
Poccuiickas anekTpoHHas 1mkosa (resh.edu.ru);

«Y4u.py» — HHTEpaKTHBHAas 00pa3oBareNbHas OHNIaiH-1atgopma (uchi.ru);

«SIKnaccey - nHTepakTHBHAsE 0Opa3oBarenbHas onnaiH-uatdopma (YAKIass.ru);

Skysmart - naTepakTHBHas 00pa3oBaTelbHas OHIAWH-TUIaTGopMa

educont.ru - uHTepaKTHBHAs 00pa3oBaTelibHasl OHIalH-TUIaTGopma

Enunas komutekius undpoBbix obpasoBatenbHbix pecypcos (http://school-collection.edu.ru/)






