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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpust siBnsieTcss OJHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO
oO1ero oOpa3oBaHusl, TaK Kak 00eCreurnBaeT BO3MOXHOCTh U3YUYEHUs JUCIHUILIUH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHUTApPHOIO ILIMKJIA.
[Tockonpky  JOTMYECKOE€  MBIIUICHHE,  (QOpMUpyEeMOE€  TpU  U3YYECHUU
00yJarouMucs MOHATUHHBIX OCHOB T'€OMETPHH, MPHU J0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTUYECKUX YTBEPKICHUM MPU PEILICHUH F€OMETPUUYECKHUX
3a7a4, YMEHUE BBIIBUTaTh M ONPOBEPrarb THMIOTE3bl HEMOCPEICTBEHHO
VCIIOJNB3YIOTCS IIPU PELIEHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOIO LMKJIA, B YaCTHOCTH
buznyeckux 3aaay.

[lens ocBoeHUst mporpaMmbl ydeOHOro Kypca «l'eoMeTpusi» Ha yriyoJI€HHOM
YpPOBHE — pa3BUTHE MHAMBUAYAJIbHBIX CIHOCOOHOCTEW o0Oydwaromuxcsi Mnpu
W3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MartemaThka u
uHpopMaTUKa»  uyepe3  OoOecleueHHuEe  BO3MOXKHOCTH  NPUOOpETEHHS U
UCIIONB30BaHusl Oosee TIyOOKMX TIEOMETPUYECKHX 3HAaHUM U JCHCTBHIA,
crenu(UUHBIX TEOMETPUU, U HEOOXOJUMBIX AJI YCHEIIHOIO MPOQPECCHOHATBHOTO
00pa3oBaHMsl, CBI3aHHOIO C UCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMH 3a7auaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
PaCHIMPSAIONIMMHI U YCUIIMBAIOIIKUMH Kypc 0a30BOT0 YPOBHS, SIBJISFOTCS:

paclIMpeHne NPeACTaBICHU O T€OMETPUH KaK 4YaCTU MHUPOBOW KYJIbTYpHI U
dbopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3M T€OMETPHUH C OKPYKAIOIINUM MUPOM;

dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCBHIBATH W H3Yy4aTb
pa3HbIC SBICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MMOHATUMHOTO amnmapara 1o pasaeiny
«CtepeoMeTpus» y4eOHOro Kypca reOMEeTpUu;

dbopMHpoBaHHEe  yMEHHUS ~ BJIAJE€Tb  OCHOBHBIMH  MOHSATHUSMH O
IPOCTPAHCTBEHHBIX (UTypaX UM HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn U yMeHHE UX MPUMEHITb, YMEHHs [IOKa3bIBaTh TEOPEMbl M HAXOIUTH
HECTaHJIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

dbopMHpOBaHUE YMEHHS PacliO3HABaTh HA YEPTEKaAX, MOJEISIX U B peaJbHOM
MHUpPE MHOTOTPAaHHUKM M Te€Jla Bpall€HUs, KOHCTPYUPOBATh T'€OMETPUYECKHUE
MOJENH;

¢bopMupoOBaHHE NMOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUS
MaTEMaTUYECKUX TEOpHUil, (POPMUPOBAHUE MOHUMAHHUSA POJIM AKCUOMATUKU MpU
MIPOBEJACHUHN PACCYKIACHUN;

dbopMHpoBaHUE yMEHUS BIAJAETh METOJAMHU JOKA3aTeNbCTB W aJITOPUTMOB
peleHns, yMEHUsl UX IPUMEHSTh, NMPOBOIAUTH JI0KA3aTEJIbHBIE PACCYKJICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a7a4d U 3aJ1a4 C IIPAKTUYECKUM COJIEPKAHUEM,
dbopMHpOoBaHUE TMPEJACTABICHUS O HEOOXOAUMOCTH  JIOKAa3aTelIbCTB  IPHU



000CHOBAaHNY MAaTeMAaTHUECKUX YTBEPKICHUN M POJTM AaKCHOMATUKH B TIPOBEICHUN
JEAYKTUBHBIX PaCCyKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTyIbHBIX MW  TBOPYECKHX
CIOCOOHOCTEN 00yYarouumxcsi, MO3HABATENIbHON aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpEca K U3YUEHUIO TEOMETPHUU;

dbopmupoBanrue (PYHKITMOHATILHONH TPAaMOTHOCTH, PEJICBAHTHON TE€OMETPHH:
YMEHUSI PAClO3HABATh TMPOSBICHUS TE€OMETPUUYECKHX TMOHSATHUH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBbIX XKU3HEHHBIX CUTYyalUsX U MPU U3YUYCHHUH JIPYTUX
y4eOHBbIX  MPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETAINH TTOTYYECHHBIX PE3YIIHTATOB.

OCHOBHBIMH COJIEP’KAaTEIBLHBIMHI JIMHUAMHA y4eOHOTO Kypca «['eoMerpus» B
10-11 xmaccax sBusawoTcs: «lIpsiMble M IMIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekToppl ©  KOOpAMHATHI B
MIPOCTPAHCTBEY, «J|BMIKEHUS B MPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo ®PI'OC COO TpeboBaHME «yMETh OMNEPUPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU TEOMETPHH Ha YriayOJIEHHOM YpPOBHE OOydYeHUS B
10—-11 kyaccax, OTHOCUTCSI KO BCEM COJICp>KaTEJIbHBIM JIUHUSAM Y4eOHOTO Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  paclpeiensercs He TOJbKO IO
coJlepKaTeIbHBIM JIMHUSAM, HO U 10 rojgaM oOyuenus. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTartaM ocBoeHUsi DenepalibHON padoueit
IpPOrpamMMbl, pacnpeleNEéHHbIM MO TojaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIMITHATIBLHBIM BOIIPOCAaM 00yYaromuecs
oOpamjaiiich ~ HEOJHOKpPATHO. OTO  TMO3BOJSET OpPraHM30BaTh  OBJAJICHUE
T€OMETPUYECKUMH TIOHATHSIMHU U HaBBIKAMHU TOCJIEI0BATEIBHO U TIOCTYIIATEIBHO, C
coOJTI0/IeHNEeM TIPUHITUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIOYATh B OOIIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00yUYaroIIMXCs, paCIupsis U yrayomusis
e€, 00pa3yst NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexos K M3y4EHUIO TEOMETPUHU HA YTIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math ycrnoBus g guddepeHnmanu  oOy4eHHS,  TOCTPOCHUS
WHIUBUIYAIBHBIX ~ 00pa30BaTENbHBIX MPOTPAaMM, OOECIEUUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIOINIEH yueOHoro npeamera «MaremMaTukay;

MOJATOTOBUTH OOYYAIOMIMXCA K TMPOJOJKEHUIO M3YyUYEHUS MATeMaTHKU C
yaéToM BBIOOpa Oymymiel mpodeccun, oOecreunBas NMPEEMCTBEHHOCTh MEKIY
0o0muM 1 IpoeccroHaTLHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJaEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gyaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJICJIIO).



COAEPXXAHME OBYUYEHUA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NIOHATHS  cTepeoMeTpud. Touka, mpsAMas, IUIOCKOCTD,
npocTpaHcTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosiokeHne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajulesibHble M CKpelMBarommecss npsMmble. [Ipu3Hakym cxpemmBaromuxcs
npsambIx. [TapamiensHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NTapaJljIeIbHbIC
IPSIMBIE B IIPOCTPAHCTBE, NaPAIUICIIBHOCTD TPEX MPSAMBIX, IAPAJUIEIbHOCTD IPIMOU
u 1uiockocTu. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHbIE CBOWCTBA MapajlIeIbHOTO MPOEKTUpOBaHuUsA. I3o00pakeHue
buryp B mapayiieqbHON MPOEKIUHU. YTl C COHAMPABICHHBIMH CTOPOHAMH, yTOJI
MEXIy NPSAMBIMH B IPOCTPAaHCTBE. [lapaiienbHOCTh IJIIOCKOCTEN: NapajliebHbIC
IJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IJIOCKOCTEHN. IIpocrenmue
OPOCTPAHCTBEHHbIE (UTYpPHl Ha IUIOCKOCTU: TETpajdap, NapajuleJenumne],
MIOCTPOCHHUE CEYCHHUI.

[lepnenaAMKYISIPHOCTD PSIMOUM U IJIOCKOCTH: MEPIIEHINUKYJISIPHBIEC NPSIMBIE B
IIPOCTPAHCTBE, MpsAMbIC MAPAJUICIbHBIE WM NEPHCHAMKYJIAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPHEHAMKYJSIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsIMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpTtoronajibHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT MNOpsAMOM 10  IUIOCKOCTH,  MpoeKuust  (Gurypsl Ha  INIOCKOCTb.
[lepneHAMKYJISIPHOCTD  IUIOCKOCTEW: IPU3HAK  INEPHEHAMKYJSPHOCTH  ABYX
mIocKocTer. Teopema o TpEX NEPNEHIUKYIAPaX.

Yriael B IPOCTPAHCTBE: YroJl MEXAy INPSMOUW U INIOCKOCTBIO, JBYTPAaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM MU MHOTOIPAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKHu

Bunabl MHOrOrpaHHHMKOB, pa3BEPTKa MHororpaHHuka. Ilpusma: n-yronsHas
npusMa, npsiMasi 1 HaKJIOHHAs PU3Mbl, OOKOBasi U MOJHAasi IOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsMOYTOJbHBIA — IMAapajuleNeNuUIE] W €ro  CBOMCTBA.
Kparyaiimre myTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yronbpHas nupamuza,
npaBWIbHas W yceu€HHas mupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHeil
IIPaBUIBHOW mnHUpaMunbl. IIpaBuibHBIE MHOTOTPAaHHMKM: IPABWIbHAs IIPU3Ma U



IIpaBWJIbHAs IHPAaMHUIA, NPABUIbHAA TPEYroJibHAs IHPaMHAA W NPaBUJIBHBIN
TeTpa’ap, KyO. IlpencraBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTA3Ip,
JNOAECKAdIP U UKOCADIP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JUaroHajy, YIJIbl.
[Inomaas OOKOBOW TOBEPXHOCTH U IIOJHOM TOBEPXHOCTH MPSIMON TPU3MBI,
IUIOIA/b OCHOBaHUM, TeopeMa O OOKOBOM IOBEPXHOCTH MPSMOM MPHU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABWIBHON MUPAMMIBL,
TeopeMa O IUIOAAN YCEYEHHOU MUPAMUIBI.

CuMmmMmeTprss B HPOCTPAHCTBE. OJEMEHTBI CHUMMETPHM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMeTpus B MPAaBWIBHOM MHOTIOIPDAHHMKE: CHMMETpUS
napajuleJIenunesa, CUMMETPHUS IPABWIBHBIX NPU3M, CHUMMETPHs IIPABUIIBHOU
IIAPAMHUJIBL.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEAPHbIE, COHANPABIEHHBIE U  IMPOTUBOIIOIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHME BEKTOPOB, CYMMa HECKOJIbBKHX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHMST BEKTOPOB. CBOMCTBA YMHOKEHHs BEKTOPA HA YHUCIIO.
[lonsiTe KOMILTaHApHBIE BEKTOPHI. IIpU3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. Teopema O pasjgoKEHUHM BEKTOpAa MO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHasg  cucrtema  KOOpAMHAT B
npocrpancTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOPAMHATAMHM BEKTOpA U
KOOpJIMHAaTaMH TO4YEK. YTOJN Mexay BekTopaMu. CKalasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesa Bpalenus

[TonsiTusi: IMIMHAPUYECKAs TOBEPXHOCTb, KOHHMYECKas IOBEPXHOCTD,
chepuueckas TMOBEPXHOCTh, oOOpa3ymooliue MnoBepxHocTe. Tenma BpalueHus:
WIMHIpP, KOHYC, yCEU€HHBIH KOHyC, cdepa, map. BzanMHoe pacronoxeHue
chepbl M IUJIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3oOpaxkenue Ten
BpallleHUsI Ha TUIOCKOCTH. Pa3BépTka mummHApa u KoHyca. CummeTpus cdepsl u
mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJIBHOTO Mapayiesienunea u cienctsus u3 He€. OO0bEM TpsMod U
HAKJIOHHOHM TpU3MBI, WIMHIPA, MUpaMUIbl U KoHyca. O0BEM Imapa M I1apoBOTO
CETMEHTA.

KomOunanuu Ten BpaimieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B
WIMHIpP, ONHCaHHAas okojo uwinHapa. Ilepeceuenue cdepsl u 1mapa ¢
iockocThio. Kacanme mapa m cdepsl miockocTeio. [loHsATHE MHOTOrpaHHUKA,



OMMCAaHHOTO OKOJO c¢epbl, cdepbl, BIMCAHHON B MHOTOIPAHHUK WU TEJO
BpallCHUS.

[Tnomans MOBEPXHOCTH NWIMHAPA, KOHyCa, TUIOmanas chepbl U €€ JacTew.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue mnomoOus, romoretus. PemieHue 3agady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB UM TEJ BPAILIEHUSI: CEUEHUS IUITUHIpa
(mapajmienbHO Y TNEPHEHAMKYJSIPHO OCH), CEUYEHHUs KOHyca (mapalielibHble
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUS 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHUI: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauumy HaJx BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHudA. lIpsMoyronbHas
cucTtemMa KoopAuHaT B npocTtpaHcTBe. Koopnunatel BekTopa. PasznoxkeHnue BekTopa
no ©Oazucy. KoopanHAaTHO-BEKTOPHBIA METOJ MpPH PELUICHUH TIeOMETPUUYECKUX
3a/1a4.

JABUKEeHMSI B IPOCTPAHCTBE

JBrxenuss npoctpaHcTBa. OToOpakenus. [[BukeHUs U paBeHCTBO (UTYP.
OOmme cBoiicTBa NBWXKCHHWN. BuIbl JIBWKEHWN: TapaljIeNbHBIA TIEPEHOC,
LEHTpaJbHasl CHUMMETPUs, 3€pKajbHas CHUMMETpPHS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus noaobus. [Ipsamas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA VYPOBHE
CPEJHET'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATDBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIEroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOrO  OOIIecTBa,  MpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SBIICHHIA,
NpoIeAyp TPaKIAHCKOro o0OIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COLMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSIMY ¥ Ha3HAYCHHUEM;

2) maTpuoTHYeCKOE BOCIIUTAHHE:

c(hOpPMHPOBAHHOCTh POCCUUCKON TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMATHUKHU, EHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKOW MIKOJIbI,
UCIIOJB30BaHUE DJTHUX JOCTIKEHHMH B JAPYTrUX HayKax, TEXHOJOTHusX, cepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOT0O Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3TUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTW)KCHUNM HAyKM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOTO Oy TyIIEro;

4) acTeTHYecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHNU, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTeMaTHYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HAaHUS B
MHTEpecax 3/10pOBOro v 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 370POBBIO (370pOBOE THUTAHUE, COAIIAHCUPOBAHHBIN PEKUM 3aHSATHH W
OTJIbIXa, PEryJsipHas pu3ndecKass akTUBHOCThH), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) TpyoBOE BoCcIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAHUE IIEHHOCTU TPYAOIIO0Us, HHTEpeC K
pa3nuuHbiM  chepaM  Mpo(ecCHOHAIBHON  JNEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSIMHU, YMEHHE COBEpILAaTh OCO3HAHHBIN BBHIOOD
Oynymei mnpodeccur U peaiv30BbIBATbH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHHUIO U



CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3KoJI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOM  KYJIbTYpPhl, TOHUMAHUE BIMSIHUS
COIMAJIbHO-?)KOHOMUYECKUX TMPOILIECCOB Ha COCTOSIHHE MPUPOAHOW M COIMAIbHOU
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIEM, OPUEHTAITUS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWK I pemieHus 3amad B 00JiacTu
OKpY>Kalollle Ccpefbl, MIAHUPOBAHUE IOCTYNKOB M OLEHKHM HUX BO3MOMXHBIX
MOCJIE/ICTBUM VISl OKPY KAIOILIEH Cpeibl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH W  OONIECTBEHHOW  MPAKTUKH, ITOHWMAaHUE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl UYeJOBEYECKON AEesTENbHOCTH, STaroB €€
pPa3BUTUS W 3HAUYMMOCTH JJIS pa3BUTUS UMBWIM3AIMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUSI MHpa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJIMBUAYAJIHO U B TpYMIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

Bba3oBble JJornueckue J1eicTBUA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYILIECTBCHHBIE MPU3HAKHM MATEMATHYECKUX
O00OBEKTOB, TIOHATUH, OTHOIICHWNA MEXAY TOHITHSAMH, (DopMyIUpoBaTh
OTIPE/ICJICHUS] TIOHATUM, YCTaHABIIMBATh CYIICCTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBAHMUSI /11 000OIIIEHHS U CPAaBHEHUS, KpUTEPUHU MMPOBOJUMOI0 aHAJIN3A;

BOCIIPUHUMATh,  (OopMyIupoBaTh ©  TPEOOpPA3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIE, EAMHUYHBIEC, YACTHBIE U OOIIHUE, YCIOBHBIE;

BBISIBJISITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHUSAX, Ipeajiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUHI;

JIeNIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
VMHIYKTUBHBIX YMO3aKIHOUEHUN, YMO3AKIKOUCHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JJOKA3aTEIhLCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbIE U OT IPOTUBHOTO), BBICTPAUBATh apTryMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaThH COOCTBEHHBIC CYKIACHHUS U BHIBOJIBI;

BbIOUpaTh cmoco0 pemieHuss ydeOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHHWSA, BBHIOMpATh HauOoyiee TMOAXOMAIMHMA ¢ yIETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPHEB).

Bba3oBnle ucciiegoBarejbLCcKue 1elCTBUA:



UCIIOJB30BaTh BOMPOCHl KaK HCCIIEIOBATEIIbCKUM HMHCTPYMEHT IO3HAHMUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTHUBOpEUYHE,  MpoOiieMy,
yCTaHABIMBATh MCKOMOE W JaHHOE, (HOPMHUPOBATH TUIIOTE3Y, apTyMEHTHPOBATH
CBOIO MMO3UIINIO, MHEHUE;

IIPOBOJIUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBIM 3KCIEPUMEHT, HCCIIEIOBAHUE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00beKTa, SIBJICHUSI, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMU, SIBJICHUSIMHU, TTPOIIECCAMH,

CaMOCTOSITeNIbHO (OPMYJIUPOBaTh OOOOILIEHUS M BBIBOJABI MO pe3yjbTaTam
NPOBENEHHOTO  HAOJIIONEHMS, HUCCJEJOBAaHMS, OIEHUBATh  JIOCTOBEPHOCTH
MOJIyYeHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUH;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE MPOLECCa, a TAKKE BbIIBUIAThH
MPEANOJIOAKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISAT J€(UUUTHI MHPOPMALIUK, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOIIPOC U JIJIsI PEILLICHUS 3a]1a4u;

BBIOMpPATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATHU3UPOBATh W WHTEPNPETUPOBATH WH(DOPMAIMIO pPA3NHYHBIX BUIOB U
dbopM npeacTaBICHUS;

CTPYKTYpUpPOBaTh MHGPOPMALIMIO, NPEACTaBIATh €€ B Pa3IUYHbIX (opMax,
WJUTIOCTPUPOBATH TpadUUecKH;

OIICHUBATh HaJIEXKHOCTh uHbOpMaIu o CaMOCTOSATEIILHO
c(hopMyITUPOBAaHHBIM KPUTEPUSIM.

KoMMyHMKATHBHBbIE YHHBEPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKIACHHUS B COOTBETCTBHUHM C YCIIOBUSIMH U
HeaIMU  OOIIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIpaXkaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBaTbh NOACHECHHUA I10 XOI[y peIHeHI/IH 3agaydyiu,
KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXKJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAEMOI TEMBI,
mpoOJIeMBbl, pelIaeMoi 3a7adM, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOMCK
pEIICHUS, COIMOCTaBJISATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTUX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIINNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKEHUS,

MIPE/ICTABIIATh PE3YJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, MCCIICIOBAHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GOpMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U OCOOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpPMAITUH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJLIEKT:

BJaJIeTh HAaBBIKAMH  [IO3HABATENBHON  pediiekKcMH Kak  OCO3HAHHUSA
COBEPIIIAEMBIX JCHUCTBUN W MBICIUTEIBHBIX MIPOIECCOB, UX PE3YJIbTATOB, BIIAJIETh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJSI TIpollecca M pe3yibTaTa pelieHUs
MaTeMaTHYeCKOH 3a1a4u;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MPH PEIICHUH 3a/1auH,
BHOCHUTH KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX,
HAWJICHHBIX OIMMUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIETH U YCIOBUAM, OOBSICHATH TPUIHHBI
JTOCTHKCHUSI WJIM HEJOCTHKCHHSI Pe3yIbTaTOB JEATEIBHOCTH, HAXOIUTh OIINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThl mpu pemeHnH Y4eOHBIX 3a7ad, NPUHUMATh IIEIh COBMECTHOU
JeSTEIIbHOCTH, TUTAHUPOBATh OPTaHU3aIllMI0 COBMECTHOW pabOTHI, pacHpenessTh
BUIBl PpaboOT, IOTOBapHUBATHCS, OOCYXAATh NPOIECC W PE3yIbTaT pPadOTHI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPYNMOBBIX (opmax paboThl (00CyxkaeHUs, OOMEH MHEHHUIA,
«MO3TOBBIE IITYpMBI» H WHBIC), BBHIIOJHATH CBOIO YacTh pabOTHl U
KOOPIMHHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YJICHAMH KOMAaHIbI, OIICHUBATH
Ka4yeCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kinaccaoOyyaromuiicss HayquTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMM MOHATHSMH CTEPEOMETPUM IPU
pELICHUH 3a7a4 U IPOBEICHUN MAaTEMAaTUYECKUX PACCYXKICHU;

e MPUMEHATH AKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX IPU PELICHUHU
T€OMETPUYECKUX 3a]1a4;

e KJAcCCU(pUIMUPOBATh B3aUMHOE PACIIOJIOKEHHE NPSMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IIJIOCKOCTEW B IIPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATh TMOHATHUAMH, CBSI3AHHBIMM C yIjamMu B
IIPOCTPAHCTBE: MEXAY IPSMBIMM B IPOCTPAHCTBE, MEXAY MNPAMOM U
IUIOCKOCTBIO;

e CBOOOIHO ONEPUPOBATH OHATUSAMH, CBA3aHHBIMU C MHOTOTpaHHUKaMU;



e CBOOOJHO pacrmo3HaBaThb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamua, NpsMOYroJIbHBINA Mapaienenunes, Kyo0);

e KIAacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJ1accuuKaIuu,

e CBOOOAHO ONEpUPOBATh TOHATUSMH, CBA3AHHBIMU C  CEUCHHUEM
MHOTOI'PAaHHHKOB IJIOCKOCTBIO;

e BBINOJHATh napajiesbHOE, LEHTPAIbHOE U OpPTOTOHAJILHOE
IPOEKTUPOBaHUE (UTYp Ha IJIOCKOCTb, BBIIOJHATh M300pakeHus QUryp
Ha IJIOCKOCTH;

e CTPOUTh CEUYEHUS MHOTOIPAHHUKOB PA3IMYHBIMU METO/IaMH, BBINOIHSITH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BUJI CBEPXY, COOKY, CHUBY;

e BBIUHUCIATH IUIOIIAAM  IIOBEPXHOCTEH  MHOIOIPaHHUKOB  (IpH3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C MPUMEHEHUEM (POpMYT;

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OChb U IUIOCKOCTb CHUMMETPHUHM, LEHTP, OCh M IUIOCKOCTb CUMMETPUHU
(burypsr;

e CBOOOJHO ONEPUPOBATH IOHATUSMH, COOTBETCTBYIOLIMMHU BEKTOpaM MU
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBINOJHATHACUCTBUAHAIBEKTOPAMU;

e pemaTh 3aJadyd Ha JOKAa3aTeJIbCTBO MAaTEMaTHYECKUX OTHOIIEHUWA U
HaX0XJIEHUE TI'€OMETPUUYECKUX BEJIMYUH, MPUMEHSS W3BECTHBIE METO[bI
IPU PELIEHUH MaTeMaTUYECKHUX 3a/a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e IMPUMEHATH MPOCTEUIINE NPOTrPaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUYECKHX 3a/1ay;

e WU3BJIEKATh, IPEOOPA30BBIBATH W HHTEPIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (Urypax, TMpEeACTaBICHHYIO Ha
YepTekKax U PUCYHKAX;

e IMPUMEHATH TMOJYYCHHbIE 3HAHUA HAa TMPAKTUKE: CpPaBHUBATh W
aHAJIM3UPOBAaTh peajbHbIE CUTYallMH, MPUMEHSATh W3YUYCHHBIC TOHATUS B
IpolLecce IOMCKAa PELIEHUs MaTeMaTH4ecKu  CcHOpMyIMpOBAHHOU
po0JIEMbI, MOJEIUPOBATh pEAlbHBIE CHUTyallUM Ha SI3bIKE T€OMETPUH,
UCCJIENOBATh MMOCTPOEHHBIE MOJEIHN C MCIOJIB30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpEM, ammapara anreOpbl, pellaTh MPaKTUYECKUE 3a/1ayi,
CBSI3aHHBIE C HAXOXKICHUEM F€OMETPUUECKUX BEIUYUH;

e UMETh NPEICTaBICHUA 00 OCHOBHBIX 3Tallax Pa3BUTHS FEOMETPUU Kak
COCTaBHOM 4acTu (yHJIaMEHTa pPa3BUTHsI TEXHOJIOTHI.

K koniy 11 kiaccaoOyyaromuicst HAyYuTCs:



CBOOOZHO OINEpPUPOBATh MOHATUSMH, CBSI3AaHHBIMH C IIMIIMHIAPUYECKOM,
KOHHUYECKOW U CepruecKoil TMOBEPXHOCTSIMHU, OOBICHITH CIIOCOOBI
MOJTyYEHUS;

OTIEpUPOBATH MOHATUSIMH, CBSI3aHHBIMU C TEIAMH BPAICHUS: [IIHHIPOM,
KOHYCOM, c(epoii u mapom;

pacro3HaBaTh Tela BpalleHus (UUIUHAP, KOHYyC, cdepa u map) u
OOBSACHATH CIIOCOOBI MOTYYSHHSI T BPALLCHUS;

KJIACCU(PUITMPOBATH B3aUMHOE PACTIONIOKEHUE CPEPHI U MIOCKOCTH;
BBIUUCIISATh BEJMYUHBI AJIEMEHTOB MHOTOTPAHHMKOB WM TEJ BpaIICHHUS,
00BEMBI M TUIOMIAJIA MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BpAIICHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopmyT,;

CBOOOJHO ONMEpPUPOBATH MOHATHUAMHM, CBSI3aHHBIMU C KOMOWHALUAMU TENl
BpallleHHWsT ¥ MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIA B cdepy H
OMHMCaHHBIN 0KOJIO cepsl, chepa, BIHCcaHHAS B MHOTOTPAHHUK WJIHM TEJO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHUS MEXKY TUIONIAIIMU MIOBEPXHOCTEH U 00BEMaMU
ITOJIOOHBIX TEI;

n3o0paxkaTb u3ydaeMble (DUTYpPBI, BBHIIOJHATH (BBIHOCHBIE) IIIOCKHE
YepTE)KH U3 PUCYHKOB TPOCTHIX OOBEMHBIX (PHUTYp: BHI CBEpXy, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAIICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATh M MPeoOpa3oBbIBaTh HH(POPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
qepTekax U PUCYHKAX;

CBOOOIHO OTIEPUPOBATH TIOHATHEM BEKTOP B MIPOCTPAHCTBE;
BBIMOJIHATHONIEPAIIMMHAIBEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPAaBHEHHUEM B JICKapPTOBOI cUCTEME KOOPAMHAT;
pemaTh TeOMETPUUIECKUE 3a/1a4l Ha BBIYUCIICHHUE YIIIOB MEXAY MPSIMBIMH
U TUIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUN OT TOYKM 10 TUIOCKOCTH, B
IIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A NP PELICHUH;
CBOOOZHO OMEpPUpPOBATh MOHSTUSAMH, CBSI3AHHBIMH C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHU;

BBITIONHATh HM300paKEHHST MHOTOTPAHHUKOB M TEN BpalleHUS TMIpH
napajuieTbHOM — TIEpPeHOCe, IIEHTPaJbHOW CHMMETPHH, 3€pKaTbHOU
CUMMETPUH, IIPY TOBOPOTE BOKPYT MPSAMOIL, TpeoOdpa3oBaHus MOA00US;
CTPOUTH CEUYEHHS MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHS IMIMHIPA
(mapaienbHO U MEePIeHANKYIISIPHO OCH), CeYeHHs KOHYca (TapauieTbHbIe
OCHOBAaHUIO U TIPOXOSIINE Yepe3 BEPIINHY ), CEUCHUS 1apa;
UCTIONIb30BaTh METOJBI TOCTPOCHUS CEUEHUH: METOJ CIEAO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHHUSA, METO]] IIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBATBI€OMETPUUECKUEYTBEPIKIACHUS;

IPUMEHATh T€OMETPUYECKHE (aKThl IJISl PELICHUS CTEPEOMETPUUYECKUX
3a/la4y, MPEANOJaralolIMX HECKOJIbKO IaroB pEUIEHUs, €CIU YCJIOBHS
NPUMEHEHUs 33J]aHbl B IBHOM U HEABHOU (opMeE;

pemiaTh 3aJa4d Ha JIOKa3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOIICHWN U
HAXO0KJIEHUE T€OMETPUUECKUX BEIHYNH;

IPUMEHATH NMPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1a4;

IPUMEHATh  IIOJIyYCHHbICE  3HAaHMS  Ha  IIPaKTUKE:  CPAaBHMBATh,
aHAJIM3UPOBATh U OLCHUBATH PEAJIbHBIC CUTYALMU, IPUMEHATh U3YYCHHBIC
NOHATHUS, TEOPEMBI, CBOHCTBA B  IpPOLIECCE IOMCKA  PELICHUS
MaTeMaTHYecKu  CPOpPMYIMPOBAHHOM  MPOOJIEMBI,  MOAEIUPOBATH
peanbpHble CUTyallUM Ha $3bIKE I'€OMETPUM, HCCIENO0BATh IOCTPOCHHBIC
MOJEIN C HCIIOJIB30BAHUEM TIE€OMETPUYECKUX IIOHATHH U TEOpEM,
anmapata anreOppl, pemaTh MNpPAKTUYECKUE 3a7aud, CBS3aHHBIE C
HAXO0KJEHUEM F'€OMETPUUYECKUX BEIUYMH;

UMETh MpPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUU Kak
COCTaBHOM 4acTu (yHJIaMEHTa pPa3BUTHSI TEXHOJIOTUI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
N HanvenoBannepas1e;0s KosaunvecTBouacon DJIeKTPOHHBbIE
n/m | TeMNporpamMmbi Bcero Kontpoabubiepadorsl  IIpakTuyecknepadoThbl (unppornic)
o0pa3oBaTe/ibHbIEpeCypChI
1 BBenenue B crepeoMeTpuio 23 1
5 B3anMHoe pacnonoxenue 6 1
IPSMBIX B IPOCTPAHCTBE
3 Hapannenbjiocu MPSIMBIX H 8
IUIOCKOCTEH B MPOCTPAHCTBE
4 HepneHz[mfynﬂpHOCTL MPSIMBIX U ’5
IJIOCKOCTEH B MPOCTPAHCTBE
VIl U pacCTOSHUS 16 1
MHororpaHHuKu 7 1
Bexkropsl B IpocTpaHCTBE 12
2 [ToBTOpEHME, o6o61uelevle u 5 )
cUcTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPO'PAMME




11 KIIACC

N HanvenoBanuepas1e;on KounyecTBouacoB DJIeKTPOHHBbIE
n/n TEMIPOrpaMMBbI Bcero Konrpoabubsiepadorsl  IpakTHuecknepadoThbl (wnbpossic)
o0pa3oBaTebHbIEpeCcypPChl
1 AHanUTHYECKasAreOMETPHUS 15 1
, [ToBTOpeHwme, 0606H1€Hlile u 15 |
CUCTeMAaTU3AIIHs 3HAHHUH
3 OO0BEMMHOTOTpaHHUKA 17 1
4 TenaBpaieHus 24 1
5 [Tmomaan moBEpXHOCTH U 9 |
00BEMBI KPYTJIBIX TEJ
6 JIBrKeHUS 5 1
. [ToBTOpeHwme, 0606H1€Hlile u 17 )
CUCTeMAaTU3AIIHsI 3HAHHUH
OBUIEE KOJIMYECTBO YACOB I1O 102 g 0
[MTPOI'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KonunuecTBouacos
Haranzy DJIeKTPOHHBbIeNU(PPOBHIEOOPA30OB
n Temaypoxka Bce KouTpoabHbl ITpakTuyecku
YyeHHu s aTeJbHbIEepecypchl
/ ero  epadéornl epaGoThbI
n
OcHoBHbBIE TpaBUiIa H300paKEHUS
Ha PUCYHKE TJIOCKOCTH
PHEYH : 1 02.09.202
[apajuIeNIbHBIX IPSIMBIX (OTPE3KOB), 4
CepeIMHBI OTPE3Ka
[TonsiTst cTepeoMeTpun: TOUKa,
npsiMasi, MI0CKOCTh, TPOCTPAHCTBO.
OcHoBHbBIE TpaBUiIa H300paKEHUS
P P 1 03.09.202
Ha PUCYHKE TIOCKOCTH, 4
NapajvieIbHbIX MPSAMBIX (OTPE3KOB),
CepeHbI OTpe3Ka
ITonsaTHA: nepecekaromuecs
TUIOCKOCTH, MEePECEKaIoINecs
> 1eP 1 05.09.202
mpsiMasi ¥ MJI0CKOCTh; 4
MOJTYTIPOCTPAHCTBO
[TonsiTus: nepecexkaromecs
TUIOCKOCTH, MEePECEKaIoINecs
> 1eP 1 09.09.202
mpsiMasi ¥ MJI0CKOCTh; 4
MOJTYIIPOCTPAHCTBO
MHororpaHHiuKu, H300pakeHHne
MPOCTEUIIUX MPOCTPAHCTBEHHBIX 1 10.09.202
¢buryp, HeCymEeCTBYIOIINX 00HEKTOB 4




MHororpaHHuKH, U300paKeHne

6 MPOCTEUILINUX MPOCTPAHCTBEHHBIX 12.09.202
¢buryp, HeCyIeCTBYIOIIHNX 00BEKTOB 4

7 AKCHOMBI CTEPEOMETPHUH U IIEPBBIE 16.09.202
CJIEJICTBUS U3 HUX 4

2 AKCHOMBI CTEPEOMETPUH U TIEPBHIE 17.09.202
CJIEJICTBUS U3 HUX 4
AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cnenctBus u3 HuX. CrocoOsl

9 3a7aHus MPSIMBIX U IUNIOCKOCTEN B 19.09.202
MIPOCTPAHCTBE. 4
O003HAUEHUSTIPSIMBIX | IJIOCKOCTEH
N3o0pakeHne ceueHnit MupaMuIbl,

Ky0a U IPU3MbI, KOTOPBIE TPOXOISAT
yepe3 ux péopa.

10 N3o0pakeHuenepeceueHusINONyIeH 23.09.202
HBIXIUIOCKOCTEH. 4
PackpammBannenocTpoeHHBIXCEUEH
UHpa3HBIMULIBETAMHU
N3o0pakeHne ceueHnit mupaMuIbl,

Ky0a U IPU3MbI, KOTOPBIE TPOXOISAT
gepes ux péopa.

11 N300pakeHnenepecedeHusonydeH 24.09.202
HBIXIUIOCKOCTEH. 4
PackpammBaHrenocTpoeHHBIXCEUEH
Hpa3HBIMUIIBETAMH
N300pakeHne ceueHuil mupaMupl,

12
Ky0a ¥ MpU3MBbI, KOTOPBIE TPOXOISAT 26.09.202




gepes ux péopa. 4
N3o0paxeHnenepecedeHusnony4eH

HBIXIUIOCKOCTEH.

PackpamBanrenocTpoeHHbIXCeUeH

Wpa3HBIMUIIBETAMH

N300pakeHne ceueHuil mupamMupl,

Ky0a U IPU3MbI, KOTOPBIE TPOXOISAT

yepe3 ux péopa.

13 N3o0pakeHnenepeceueHusINONyIeH 30.09.202
HBIXIIOCKOCTEH. 4
PackpammBaHnenocTpOEeHHBIXCEUEH
WPAa3HBIMULIBETAMH

14 MeTton SHG,HOB JUTSL TIOCTPOCHUS 01.10.202
ceueHui

4
Meron cinenoB 1 OCTPOEHUs

15 ceyenuid. CBOMCTBA MEpECEUECHUI 03.10.202
MPSAMBIX U IIIOCKOCTEHN 4
Meron cnenoB s OCTPOEHUs

16 = ceuenwuii. CBoiicTBa epeceueHuit 07.10.202
MPSIMBIX U IIJIOCKOCTEN 4
ITocTpoeHue ceueHuii B mupaMue,

17 KyOe 1Mo TpéM TOYKaM Ha pé6paux. 08.10.202
Co3zaHne BBIHOCHBIX UYEPTEXKEHN U 4
3aMMCch HIaroB MOCTPOEHUS
[TocTpoeHue ceueHuii B nupamMue,

18 KyOe 1Mo TpéM ToYKaM Ha pé6paux. 10.10.202
Co3zaHne BBIHOCHBIX UYEPTEXKEHN U 4

3aIUChb 1aroB NOCTPOCHUA




ITocTpoeHue ceueHuii B mupaMue,
KyOe 1o TpéM Toukam Ha péOpax.

19 . 14.10.202
Cozanue BBIHOCHBIX YEPTEKEN U 4
3alKCh MIaroB IOCTPOEHUS
ITocTpoeHue ceueHuii B mupaMu/e,

20 KyOe 1Mo TpéM ToYKaM Ha pé6pavx. 15.10.202
Cozanue BBIHOCHBIX YEPTEKEN U 4
3alKCh MIaroB IOCTPOEHUS
IloBTOpEHME INIAHUMETPUU:

21 Teopema 0 mponopLHHUOHATBHBIX 17.10.202
orpeskax. [logobuerpeyroibHUKOB 4
[ToBTOpEHME TIITAHUMETPUH:

Teopema Menenas. Pacuetsl B

22 CEYCHMAX HAa BBIHOCHBIX YEPTEkKAX. 21.10.202
HcTopusipa3BUTUAIIIAHUMETPUH U 4
CTEpPEOMETPUHN

7 KonrtponsHas pabora "AKCHOMBI 910202
crepeomerpun. Ceuenus" 4
B3aumHoOe pacnonoxeHue npsiMbIX B
npoctpancTse. CKpenBaronmecs

24 npsmele. [Ipusnaku 24.10.202
CKPEILMBAIOIINXCS TPSIMBIX. 4
[TapamienpHbIETIPSIMBIC B
IIPOCTPAHCTBE
Teopema 0 CylIeCTBOBaHUHU U

25 GHHHCTBCHHOSTI/I HpSII\:IOfI ) 05.11.202
NapajuleIbHON JaHHOW MPSIMOH, 4

MIPOXOAALIECH Yepe3 TOUKY




MIPOCTPAHCTBA U HE JIeXKAalllel Ha
JaHHOU npsimoil. Jlemma o
nepeceueHMUIapAIETbHBIXTPSMBIX
IUIOCKOCTBIO

[TapamienbHOCTB TPEX MPSIMBIX.
Teopema o0 TpEX mapajuIeIbHBIX

26 07.11.202
npsambIx. Teopema o 4
CKPEIIMBAIOIIUX CATPIMBIX
[TapannenpHOE NIPOEKTUPOBAHMUE.

OcCHOBHBIE CBOWCTBA NapaJIIEIBLHOTO

27 MPOEKTUPOBAHU. 11.11.202
N3o06paxennepasHbIxpuryp B 4
napajuieIbHONIPOEKIINU
[MenTpanbHas mpoekuus. YToui ¢

28 COHAITIPABJIICHHBIMU CTOPOHAMMU. 12.11.202
YroaMexaynpsMbIMUA 4
3amaun Ha JOKA3aTEILCTBO U

yg  MCCHE/IOBAHNE, CBAAHHBIC C 14.11.202
PacCIoJIOKEHUEM MIPSIMBIX B 4
IIPOCTPAHCTBE
[ToHsTHSA: MapaneabHOCTh NPSIMON
1 TUIOCKOCTH B IIPOCTPAHCTBE.

30 [Ipu3Hak napajieabHOCTH NPSAMOU U 18.11.202
IIJIOCKOCTH. 4
CpolicTBanapauIeIbHOCTUIIPSIMON U
MIJIOCKOCTH
I'eomeTpuyeckue 3agaun Ha

31 BBIYHCIICHHE U JOKA3aTEIbCTBO, 19.11.202
CBSA3aHHBIC C [1APAJLICIBbHOCTHIO 4




IIPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

ITocTpoeHue ceueHus, MPOXOAAIIETO

4yepes3 NaHHYIO IPSIMYIO Ha YepTekKe

32 ) y 21.11.202
Y NapajuieIbHOTO APYTroi mpsiMOil. 4
Pacu€rorHomIeHni
[TapannensHas npoekuus,

MIPUMEHEHHUE JIJIs1 TOCTPOCHUS

33 cedeHuit Kyba 1 mapasuieNenumne/na. 25.11.202
CaoiicTBanapaienenuneaa u 4
MIPU3MBI
[TapannenpHbIE MITOCKOCTH.

34 [Ipu3Haku napamienbHOCTH JBYX 26.11.202
IJIOCKOCTEMN 4
Teopema o mapamieIbHOCTH U
€AMHCTBEHHOCTH IJIOCKOCTH,

35 MPOXOIAIICH Yepe3 TOUKY, HE 28.11.202
MPUHAJICHKALLYIO TaHHON 4
MIJIOCKOCTH U CJIEJICTBUS U3 HEE
CaoiicTBa mapauiesIbHbIX
IJIOCKOCTEH: 0 mapayuieIbHOCTH

36 MPSAMBIX [IEPECEUCHUS TTPU 02.12.202
MEePECEUCHUH IBYX MapalIeIbHbIX 4
IJIOCKOCTEMN TPEThEU
CaoiicTBa mapaiesIbHbIX
TIJIOCKOCTEH: 00 OTpe3kax

37 MapaJuICIbHBIX MIPSMBIX, 03.12.202
3aKIIFOYEHHBIX MEXIY 4

napajijiCJIbHbIMHA IIJIOCKOCTAMU, O




IIEPECEUCHUH TIPSIMOU C IBYMS
MapaJuIeIbHBIMU IIJIOCKOCTSMU

[ToBTropenue: Teopema [Tugaropa Ha

38 05.12.202
IJI0OCKOCTH 4
[ToBTOpEHME:

39 TPUTOHOMETPHUSIPSIMOYTOJILHOTOTPE 09.12.202
YTOJIbHUKA 4

40 CaoiicTBa Ky0a U MPSIMOYTOJILHOTO 10.12.202
napajienenunena 4
Brruncnenue UIMH OTPE3KOB B KyOe

41 U IPSAMOYTOJIbHOM 12.12.202
napasieenumenie 4
IlepnieH IUKyYIAPHOCTD NPSAMOU U

47 mockocty. [Ipusnak ) 16.12.202
NEPNEHIUKYJIAPHOCTH IPSIMON U 4
IIJIOCKOCTH
IlepneH IUKyYISAPHOCTD NPSAMOU U

43 mockocty. [Ipusnak ) 17.12.202
NEPNEHIUKYJIAPHOCTH IPSIMON U 4
IJI0OCKOCTH
Teopema o CylIeCTBOBaHUU U
€IUHCTBEHHOCTH IIPSIMOI,

44 = mpoxopsiel 4epe3 TOUKy 19.12.202
IIPOCTPAHCTBA U NEPIEHIUKYIIPHON 4
K IIJIOCKOCTHU

45 [ImockocT ¥ EpNEHIUKYIISIPHBIE




UM IPSAMBIC B MHOTOTpaHHHUKAX

23.12.202
4

[110CKOCTH ¥ NEPIICHIUKYIISIPHBIC

46 24.12.202
UM MPsIMbIE B MHOTOTPAaHHHUKAX 4
[lepnieHIuKyNsIp U HAKIOHHAS.

47 [TocTpoeHune nepneHuKyIIsIpa u3 26.12.202
TOYKH Ha MPSAMYIO 4
[lepnieHIuKyNsIp U HAKIOHHAS.

48 [TocTpoenue nepneHauKyIsipa u3 28.12.202
TOYKH Ha MPAMYIO 4

49 Teopema o TpEX nepneHAUKYIApax 13.01.202
(mpsimast m oOpaTHas) 5

50 TeopeMma o0 TpEX NEpNEHIUKYIIAPAX 14.01.202
(mpsiMast u oOpaTHas) 5

51 YTroaMex1ycKpeBatomUMHUCIIIPS 16.01.202
MBIMH

5
[Touck neprneHANKYISIPHBIX MPSAMBIX

52 C TIOMOIIBIO MEPIEHIUKYIISIPHBIX 20.01.202
IIJIOCKOCTEN 5

53 OpTOroHAIbHOENPOSKTUPOBAHHUE 21.01.202

5
[TocTpoenue ceueHuit kyoa, IpU3MBbI,

54 .

[IPaBWJIBHON MHPAMUABI C IIOMOILBIO 23.01.202




OPTOTOHAJILHOM IPOEKIINU

[TocTpoenue ceuenuii kyoa, MpU3MBI,

55 MPaBUIILHON MUPAMUJIBI C TTOMOIIBIO 27.01.202
OPTOrOHAJILHOM MPOEKIUU 5
CummMeTpus B IPOCTPAHCTBE

56 OTHOCHUTEIEHO HJ‘IOCK(?}CTI/I. 28.01.202
[ImockocTucuMMeTpuii B 5
MHOT'OTpaHHUKAX
[Ipu3Hak nepneHIuKyIsIpHOCTH

57 MPSAMON U TJIOCKOCTH Kak CJIEICTBUE 30.01.202
CUMMETPUH 5
[IpaBUNIBHBIE MHOTOTPAaHHUKHU.

58 Pacué€rt paccTostHuii OT TOUYKHU 10 03.02.202
IIJIOCKOCTH 5
[IpaBUNIBHBIE MHOTOTPAaHHUKHU.

59 Pacuér paccTosiHMil OT TOUKHU A0 04.02.202
IIOCKOCTH 5
Croco0ObI OMyCTUTD

60 MepHEHIUKYIISIPhI: CI/IMMeTpI/Ifi, 06.02.202
CABUT TOYKH I10 apaJIeIbHON 5
psIMOU

61 Cngur o Henapannem:Hoﬁ MIPSIMOM, 10.02.202
M3MEHEHUE PaCCTOSTHUM 5
Kontponbnas padota "B3zanmuoe

62 pacIooKeHNE MPSIMbIX U 11.02.202
IJTOCKOCTEH B MpocTpaHcTBe" 5

63 IToBTOpEHME: YrOa MEXAY NPSIMBIMU




Ha TUIOCKOCTH, TPUTOHOMETPUS B
MIPOU3BOJIBFHOM TPEYTrOJIbHUKE,
TeopeMa KOCUHYCOB

13.02.202
5

IToBTOpEHME: Yyroy MeXIYy

64 CKPEILIMBAIOIIMUMUCS NPSIMBIMU B 17.02.202
HPOCTPAHCTBE 5
['eomeTpuyeckune MeToabI

65 BBIYMCIICHUS YIUIA MEKIY IPAMBIMU 18.02.202
B MHOI'OTpaHHUKAaxX 5
JByrpanubiii yroa. CBOMCTBO

66 . 20.02.202
JUHENHBIX YTJIOB IBYTPAHHOTO yIiia 5
[lepnieH UK yNsSIpHBIE MIOCKOCTH.

67 CBoiicTBa B3aIMHO 24.02.202
MEePIEeHANKYISPHBIX MIOCKOCTEN 5
[Ipu3Hak nepneHANKYISIPHOCTH
IJIOCKOCTEM; TeopeMa O NPsIMOM

68 MEepeCcEeUeHMs IBYX MIOCKOCTEH 25.02.202
MEePIEeHANKYISIPHBIX TPEThEH 5
MJI0CKOCTH
[IpssMOyTONBHBIN ITapajuIeICIUIIE T

69 = KyO; u3MepeHus, CBOICTBA 27.02.202
MPSIMOYTOJIBHOTO Mapajuiesienune1a 5
Teopema o guaronanu

70  OpsAMOYTrOJBHOTO Mapajljiesienuneaa 03.03.202
U CIIECTBUE U3 HEE 5
CrepeoMeTpuuecKre U NpUKIIaIHbIe

71
3aJI1a4M, CBI3aHHBIE CO B3aUMHBIM 04.03.202




PACIIOJIOKCHUEM MIPAMBIX U
IIJIOCKOCTH

IToBTOpEHME: CKpELIMBAOILNAECS

72 npsiMble, NapajuleIbHbIE IJIOCKOCTU 06.03.202
B CTAHJAPTHBIX MHOTOIPAHHHUKAX 5
[Tapa mapannenbHbIX IIOCKOCTENW HA
CKPEILMBAIOIIUXCS MPSMBIX,

73 paccTosTHUE MEXAY 10.03.202
CKPELIUBAIOIIUMUCS PSIMBIMH B 5
MPOCTBIX CUTYaLUSIX
PaccrosiHre OT TOUKH 10 TJIOCKOCTH,

74 paccTosHUE OT MPSIMOM J10 11.03.202
IIOCKOCTH 5
Brrunciienne pacCToOSSHUN MEXITY

75 CKPEIIHBAIOIIUMUCS l'Ip?IMbIMI:I c 13.03.202
MTOMOIIBIO IEPIEHIUKYISIPHOM 5
MJI0CKOCTH
TpéxrpanHsblil yroy, HEpaBEHCTBA

7¢ | WU TPEXTAHHEIX YITIOB. Teopema 17.03.202
[Tudaropa, TeopemMbl KOCHHYCOB U 5
CUHYCOB JIJIsl TPEXTPAHHOIO yria
DneMeHTHI chepruIecKoit

77 FEOMETPHUU: T€OJE3NUYECKUE JINHUU 18.03.202
Ha 3emuie 5

3 KOHTpOJIBH?.‘SI pabota "Yrisl U 20.03.202
paccTosiHus 5

79 CucreMaTu3alus 3HaHUH




"MHOrorpaHHHK 1 €ro 3J1€MEHTHI"

01.04.202
5

IInpamua. Buael nupamun.

80 03.04.202
[IpaBunbpHas nupamMua 5
21 [Ipusma. IIpsamas u HaKIOHHAs 07.04.202
npusMsl. [IpaBunbHasgnpu3Ma 5
[Ipsamoit napamienenunes,
82 MPAMOYTOJIbHBIN TTapajuieIenuIe]l, 08.04.202
KyO 5
23 BBIHyKJIBIejV[HOI‘OI‘paHHI/IKI/I. 10.04.202
Teopemadiinepa 5
Brinykiible MHOTOIpaHHUKH.
84 Teopema Ditnepa. [IpaBunbHbIe 1 14.04.202
MOJIyTIPAaBUIIbHBIE MHOTOTPaHHUKHU 5
K
g5 ! OHTpOJIBHaSIpa6(3'Ta 15.04.202
MHororpanHuku 5
26 [TonsiTHE BEKTOpa Ha MJIOCKOCTH U B 17.04.202
MIPOCTPAHCTBE 5
87 CyMMaBEeKTOpOB 21.04.202
5
88 | PasHOCTBBEKTOPOB

22.04.202




89 [IpaBunonapannenenuneaa 24.04.202
5
28.04.202
90 YMHOKEHUEBEKTOPAHAYNCIIO 5
Paznoxenue BekTopa 1o 6aszucy
91 TpEX BEKTOPOB, HE JICKAIIUX B 29.04.202
OJTHOM IJIOCKOCTH 5
92  CkanspHOENpOu3BEIEHUE 05.05.202
5
93 Brruncnenue yrina Mexay 06.05.202
BEKTOpPaMH B MPOCTPAHCTBE 5
94 [Ipocreiimme3anayu ¢ BEKTOpaMHU 12.05.202
5
95 [Ipocreiimme3anayu ¢ BEKTOpaMHU 13.05.202
5
96 @ Ilpocreitmmesanaun ¢ BEKTOpaMHu 15.05.202
5
97 [Ipocreitmmesanaun ¢ BEKTOpamMu 19.05.202
5
98 O06001IeHMEe U




CUCTEMAaTH3alUI3HAHUN

20.05.202
5

O06006111eHE U

99 . 1 22.05.202
CUCTEMATU3allUA3HAHUU 5
10
0 HroroBasikoHTpoIbHasIpadboTa 1 26.05.202
5
10
: HroroBasikoHTpoIbHAsIpadboTa 1 27.05.202
5
10 = Ob6ob6menue n ) 1 27.05.200
2 cUcTeMaTHU3alusI3HaHUI 5
OBIIEE KOJIMYECTBO YACOB I10 10
[MPOTPAMME 2




11 KIIACC

Ne KonunuecTBouacos
n Temaypoxa Bee Komrpomommie  TIpaxriueckie Jdarau3yuy  DjeKTpoHHbIEHU(PPOBbICOOPA30BAT
eHMS eJIbHbIepecypcChl
/ ro paGoThI paGoThI
n
[ToBTOpEHME TEMBI

1 "KoopauHaTsl BEKTOpa Ha 1 02.09.202
IJIOCKOCTH U B IPOCTpaHCTBE" 4

) [ToBTOpEHME TEMBI "CKaJ;I'SIpHOG | 04.09.202
MIPOU3BE/ICHNE BEKTOPOB 4
[ToBTOpEHME TEMBI

3 "Beraucienue yriia Mexmay 1 05.09.202
BEKTOPaMH B IPOCTPAHCTBE" 4
IToBTOpEeHUE TeMbI "YpaBHEHME

4 MPSIMOM, IPOXOIAILEH Yepe3 ABe 1 09.09.202
TOYKHU" 4
YpaBHEHUE IUIOCKOCTH,

5 HOpMaJib, YpaBHEHUE TIOCKOCTH 1 11.09.202
B OTpe3Kax 4
YpaBHEHHE IOCKOCTH,

6 HOpMaJlb, YPaBHEHHE MIJIOCKOCTH 1 12.09.202
B OTpE3Kax 4

7 BekropHoenpoussenenmne 1 16.09.202

4




JInHEeHbIEHEPAaBEHCTBA,

CTaHAAPTHBICMHOI'OI'PaHHUKHA

8 . 18.09.202
JUHEIHOEPOrpaMMUPOBaHKE 4

9 HHHeUﬁHLIeHepaBeHCTBa, 19.09.202
JMHEWHOETIPOrpaMMHPOBAHNE 4
AHanuTHYeCKUE METOIEI

10 pacuéra yria Mexay OpsiIMbIMU B 23.09.202
MHOTOTPaHHHKAaX 4
AHanuTHYeCKUE METOIEI

] Pactcra yria Mexty 25.09.202
IJIOCKOCTSIMU B 4
MHOT'OT'paHHHKaX

12 ®dopmysa pacCTOSIHUS OT TOUKU 26.09.202
710 TJIOCKOCTH B KOOPAWHATAX 4

13 Haxoxnenue pacctostHui oT 30.09.202
TOYKH JI0 TJIOCKOCTH B KyOe 4
Haxoxnenue pacctostHuii oT

14 TOYKH JI0 IJIOCKOCTH B 02.10.202
[IPaBUJILHOM IIUPAMUJIE 4

15 'I‘COHTpOHBHaSIpaGOTa ) 03.10.202

AHanUTHYECKAT€OMETPUS 4
16 CeuyeHHsIMHOTOTPAHHUKOB: 07.10.202

4




CeueHMSIMHOTOTPAaHHUKOB:

17 09.10.202
METO/CIIEIOB 4
CeueHnst MHOTOI'PaHHUKOB:

13 CTaHJapTHbIE MIIIOCKOCTH, 10.10.202
HGpGCG‘IGHI:ISI MPSIMBIX U 4
IIJIOCKOCTEN
[TapamiensHble psIMBbIE U

19 IUIOCKOCTH: TIapajlielIbHbIE 14.10.202
CEUYCHUS 4

20 [TapannensHbie HPHMBIG u ) 16.10.202
MJIOCKOCTH: PACUET OTHOLIECHUHN 4
[TapannensHbIE IPAMBIE U

21 TJTOCKOCTH: YTJIbI MEXKITY 17.10.202
CKpELIMBAIOIIUMHUCS TIPSIMbIMU 4
[lepnenaukynsipHbie MPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Mapbl

22 MEePIEeHANKYISPHBIX MIOCKOCTEN 21.10.202
U NPSIMBIX, CHMMETPUU 4
MHOT'OTPaHHUKOB
[lepnenaukynsipHbie MPSMBIE U

23 TJTIOCKOCTH: TEOPEMA O TPeX 23.10.202
MEePIEeHANKYISIpax 4
[lepnenaukynsipHbie MPSIMBIE U

24 IUIOCKOCTH: BBIYMCJIEHUS IJIMH B 24.10.202
MHOTOTPaHHHKAaX 4

25 [ToBTOpEHME: TIOIIAAN




MHOT'OYTOJIEHUKOB, (hOpMYJIbI 06.11.202
JUTSI TUTOIIA/IeH, COOOpakeHUs 4
noaoous
IToBTOpenue: iomanu

2% MHOI‘OYI‘OJIBHEIKOB, (hopMyITBI 07.11.202
JUTS TITOMIAICH, COOOpaKeHHUS 4
noaoous
IToBTOpeHue: iomanu

7 MHOI‘OYI‘OJIBHEIKOB, (hopMyITBI 11.11.202
JUTS TITOIAICH, COOOpaKEeHHUS 4
nmoaoous
IImomanu ceuenunii

73 MHOI‘OI‘paHHI/IjCOBZ TUTOIIA T 13.11.202
MOBEPXHOCTEH, pa3pe3anus Ha 4
9acTH, COOOpaKEHUSI MTOTO0MS
IImomanu ceuenunii

29 MHororpaHHI/IUKOB: IO 14.11.202
MOBEPXHOCTEH, pa3pe3anus Ha 4
9acTH, COOOpaKEHUSI MOT00MS
KontponbHas padota

30 "I[loBTOpEHNE: MHOTOI'PAHHUKH, 18.11.202
CEUEHUSI MHOTOTPaHHHUKOB" 4
O6béM Tena. Ob6beM

31 MPSAMOYTOJIbHOTO 20.11.202
napasuiesienumnena 4
3anaun 00 yaABOCHUH Ky0Oa, O

32 KBaJIpaType Ky0a; 0 TPHUCEKIIUU 21.11.202
yria 4




CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMOM

33 25.11.202
MPSIMOYTOJIBHOTO 4
napajuiesienuneaa
[Ipuknagueie 3a1ayu,

34 CB513"aHHBIe C BBIYUCIICHUEM 27 11.202
00BEMa MPSAMOYTOJIBHOTO 4
napajuiefienuneaa

35 OOBEMITPAMOUTIPU3MBI 28.11.202

4
CrepeomeTpuieckue 3a1auu,

36 CBSI3aHHBIE C BBIYMCIICHUEM 02.12.202
00BEMOB MPSAMON IPU3MBI 4
[Ipuknagueie 3amayu,

37 CBSI3aHHBIE C 00BEMOM MPSIMOM 04.12.202
MPU3MBI 4
Brruncnenmne 06bEMOB Tel ¢

13 TIOMOIIBIO OMTPEIEIIEHHOTO 05.12.202
I/IHTe"rpana. ) 4
O6bEMHAKIIOHHOUTTPU3MBI
Brruncnenmne o0bEMOB Tel ¢

39 MMOMOIIBIO OMPEACIEHHOTO 09.12.202
uHTerpana. O0bEMIUpPaMUIBI 4
®opmyna 00bEMa MUPaAMHUIBL.

40 OTtHomeHNe 00bEMOB TUPAMU]] 11.12.202
C 00IINM yTIIOM 4

41 dopmyna 00bEMa TUPAMUIBI.




OTtHomeHNe 00bEMOB TUPAMU]] 12.12.202
C O0IIUM yTJIOM 4
CrepeomeTpuueckue 3a1auu,

42 CBSI3aHHBIE C 00BEMaMU 16.12.202
HAKJIOHHOH IPU3MBI 4
CrepeomeTpuyeckue 3a1auu,

43 CBSI3aHHBIE C 00BEMaMU 18.12.202
TTUPAMH/IBI 4
[IpuknanHeie 3a1a4M 1O TEME

44 "O0BEMBI TEN", CBA3aHHEIE C 19.12.202
00BEMOM HAKIIOHHOM TIPU3MBbI 4
IIpukitaguele 3aqa4u 110 TEME

45 "O0BEMBI TEN", CBA3aHHEIE C 23.12.202
00BEMOM TTUPaAMUIBI 4
[Tpumenenne 00bHEMOB.

46 Brrunciienue paccrosiHus 10 25.12.202
MJIOCKOCTH 4

47 KOHTE)OJIBHaHpaGOTa 26.12.200
"O6BEMMHOTOTpaHHHKA" 4
Hunuaapuyeckasi MOBEPXHOCTb,

48 oOpa3syromue MUIHHIPHIECKON 13.01.202
TMOBEPXHOCTH 5
Humuaap. [psimoit kpyroBoit

49 uwHap. [Tnomans 15.01.202
MOBEPXHOCTH LIWJIMHIpPA 5

50 KoHnnueckas IoBepXHOCT,
o0pa3yroIire KOHUIeCKOn 16.01.202




noBepxHoctu. Konyc 5
CedeHue KOHyca MIOCKOCTHIO,

51 NapajuieIbHOM MII0CKOCTH 20.01.202
OCHOBAHMUS 5
VY ceu€HHBIN KOHYC.

52 N3o0pakeHne KOHYCOB H 22.01.202
YCE€UEHHBIX KOHYCOB 5
[Tmomans GokoBoOM

53 MOBEPXHOCTH U MOJIHON 23.01.202
MOBEPXHOCTHU KOHYyCa 5
[Tnomans 60KOBOM

54 MMOBEPXHOCTHU U MOJHOU 27.01.202
MOBEPXHOCTHU KOHYyCa 5
CrepeomeTpuueckue 3aa4u Ha

55 JTI0OKa3aTebCTBO U BBIIEI/ICJIGHI/IG, 29.01.202
MMOCTPOECHUEM CEUEHUI 5
UUJIUHIpPA, KOHYCa
CrepeomeTpHuueckme 3a1a4u Ha

56 JTI0OKa3aTebCTBO U BBIIEI/ICJIGHI/IG, 30.01.202
MMOCTPOECHUEM CEUEHUI 5
UUJIUHIpPA, KOHYCa

57 [Ipuknagneie 3amayu, 03.02.202
CBSI3aHHBIE C LIMJIUHPOM 5

58 [Ipuknagneie 3amayu, 05.02.202
CBSI3aHHBIE C IIJIMHIPOM 5

59 Cdepa u map




06.02.202
5

[Tepecedenue chepsl U mapa ¢
iockocTelo. Kacanue mapa u

60 10.02.202
cdepbl IOCKOCThI0. Bua u 5
n300pakeHuenapa
[lepeceuenue cheps! u mapa c

61 iockocThio. Kacanue mapa u 12.02.202
cdepbl IOCKOCThI0. Bua u 5
n300pakeHuenapa

6 YPaBHeHI/I? C(l)epbf. [Tnomanp 13.02.202
cdepsl u e€ yactei s

63 CummeTtpusichepsl 1 mapa 17.02.202

5
CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,

64 CBsI3aHHBIE CO c(hepoil U mapom, 19.02.202
MOCTPOEHUEM UX CEUCHUH 5
IJIOCKOCTBIO
CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,

65 CBsI3aHHBIE CO c(hepoil U mapom, 20.02.202
MOCTPOEHUEM UX CEUCHUH 5
IJIOCKOCTBIO

66 [Ipuknagueie 3amayu, 24.02.202

CBsi3aHHBIE cO chepol 1 mapom

5




IToBTOpEHME: OKPYKHOCTH Ha
IJIOCKOCTH, BHIYMCIIEHUS B

67 26.02.202
OKPY>KHOCTH, CTaHapTHbIE 5
nmoxoous

68 Pa3znnunble KOMOMHALIMA TEN 27.02.202
BpAIlICHUs 1 MHOTOTPAaHHHUKOB 5

69 3agaun mo teMe "Tena 1/1" 03.03.202
MMOBEPXHOCTH BpAIICHUS 5

70 3amaun o Teme "Tera I/I" 05.03.202
MMOBEPXHOCTH BpAILICHUS 5

71 KontponbHas padota Tfna " 06.03.202
MTOBEPXHOCTH BpaIEHUS 5

é .T

7 OGT:neM murHIpa. Teopema 00 10.03.202
00BEME MPSAMOTO ITUITUHIPA 5
Brrunciaenue 006EMOB TeET €

73 MIOMOIIIBIO ONPENIETEHHOTO 12.03.202
uHTerpaia. O6pEMKOHYCA 5
ITnomniany 6OKOBOI U OMHON

74 13.03.202
MOBEPXHOCTH KOHYCa 5
CrepeomeTpuyeckue 3a1auu,

75 CBSI3aHHBIE C BEIUHCIIEHHEM 17.03.202
00BEMOB IMITMHIPA, KOHYCA 5




76

IIpukitagueie 3aga4u 110 TEME
"O0BEMBI U IUIOLIAINA
MOBEpXHOCTEM TeN"

19.03.202
5

77

O0BEM mapa 1 I1apoBOro
cekropa. Teopema 00 00BEME
mapa. [Inomans cdepsr.
CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C BEIYUCIICHUEM
00BEMOB 11apa, MapOBOTO
CerMEHTa U IapOBOTr0 CEKTOPa

20.03.202
5

78

IIpukitagHele 3aqa4u 110 TEME
"O0BEMBI TEN", CBA3aHHEIE C
00BEMOM I11apa U TIJIOMIA B0
cdepsl.

CoOOTHOMICHUSIMEX TYTUTOMIASIM
WIIOBEPXHOCTEN U

00bEMaMHUIIO TOOHBIX T

02.04.202
5

79

ITomoOusIe Tena B
npoctpaHcTBe. M3menenne
00BéMa Tpu o100 H.
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C BEIYHCIICHUEM
00BEMOB TeJ U IJIOMAACH
IIOBEPXHOCTEH

03.04.202
5

80

Kontponbnas padota "[lnomann
MOBEPXHOCTU U O0BEMBI
KpyIibIX Ten"

07.04.202
5

81

JIBM>KEHUS POCTPAHCTBA.
Otobpaxenus. JIBuxeHus 1

09.04.202




paBeHcTBO (uryp. 5
OO01mMecBOCTBAIBIKEHU I

Bunnl nBukeHuit:

NapajuIeIbHbIN IIEPEHOC,

82 LIEHTpaJIbHAsl CUMMETpHUS, 10.04.202
3epKajibHass CUMMETPHS, 5
MOBOPOT BOKPYT MPsIMOM

23 [IpeobpazoBanus nf)z[0614;1. 14.04.200
[Mpsmas u chepa Ditnepa 5

24 I'eomeTpuueckue 3amaun Ha 16.04.202
MPUMEHEHUE JBUKCHUS 5

25 Kontponbhas pzla'60Ta "BexTopsl 17.04.202
B IIPOCTPAHCTBE 5
O6o6mtaromiee nosropenue 11
MOHSTUH U METOJIOB Kypca

26 reometpun 10-11 KJ'IaC(iOB, 21.04.202
cHUCTeMaTH3aIvs 3HAHMI: 5
"[TapaienbHOCTh TPSIMBIX U
MIJIOCKOCTEH B IpocTpaHcTBe"

O6o6maromee mosrTopenue 11
MOHSTUH U METOJIOB Kypca

87 reomerpuun 10-11 kiaccos, 23.04.202
cUCcTeMaTH3alys 3HaHUH: 5
"BexTopsl B mpocTpaHcTae”

O6o6maromee mosrTopenue 11

88 .

MOHSATUH U METOJIOB Kypca 24.04.202




reometrpuun 10—11 kmaccos,
cUCcTeMaTH3alus 3HaHUH:
"BekTopsbl B mpocTpaHcTBe"

89

O6o6m1aromiee nosTopenue 11
MOHATUH U METOJIOB Kypca
reometrpuu 10—11 knaccos,
cUCcTeMaTH3alys 3HaHUH:
"O6beM MHOTOTpaHHHUKA"

28.04.202
5

90

Oo6o6mtaromiee nosTopenue 11
MOHATUH U METOJIOB Kypca
reometpun 10—11 knaccos,
cUCcTeMaTH3alus 3HaHUH:
"O6beM MHOTOTpaHHHUKA"

30.04.202
5

91

Oo6o6mtaromiee nosropenue 11
MOHATUH U METOJIOB Kypca
reometpuu 10—11 knaccos,
cUCcTeMaTH3alys 3HaHUH:
"I[Lnouraay MoBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

05.05.202
5

92

Oo6o6mtaromiee nosTopenue 11
MOHATUH U METOJIOB Kypca
reomerpuun 10-11 kiaccos,
cUcTeMaTH3alys 3HaHUH:
"I[Lnouraay MoBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

07.05.202
5

93

HroroBasikoHTpoIbHAsIpadboTa

12.05.202
5

94

HToroBasikoHTpoiIbHasipaboTa




14.05.202
5

[ToBTOpeHue, 0600IIEeHNE 1

95 Ny 15.05.202
CUCTEeMaTH3alus 3HAaHU I 5
Ucrtopus pazsutus
CTEPEOMETPHUM KaK HAYKH U €€

96 POJIb B pa3BUTUH COBPEMEHHBIX 19.05.202
WHXXEHEPHBIX U KOMITbIOTEPHBIX 5
TEXHOJIOTHI
Ucrtopus pazsutus
CTEpEOMETPHUM KaK HAYKH U €€

97 pOJIb B Pa3BUTHH COBPEMEHHBIX 21.05.202
WHXXEHEPHBIX U KOMITbIOTEPHBIX 5
TEXHOJIOTHI
Ucrtopus pazsutus
CTEpEOMETPHUM KaK HAYKH U €€

98 pOJIb B Pa3BUTHH COBPEMEHHBIX 21.05.202
WHXXEHEPHBIX U KOMITbIOTEPHBIX 5
TEXHOJIOTHI
Ucrtopus pazsutus
CTEPEOMETPUH KaK HAYKU U €€

99 pOJIb B Pa3BUTHH COBPEMEHHBIX 22.05.202
WHXXEHEPHBIX U KOMITbIOTEPHBIX 5
TEXHOJIOTHI
Ucrtopus pazsutus

10 CTEpPEOMETPUU KaK HAyKH U €€ 22.05.202

0 POJIb B pa3BUTUN COBPEMEHHBIX 5

HHXXCHCPHBIX U KOMIIBIOTCPHBIX




TEXHOJIOTUN

Uctopus pazsutus

10 CTEPEOMETPUH KaK HAYKU U €€
POJIb B pa3BUTHU COBPCMCHHBIX
HHXXCHCPHBIX U KOMIIBIOTCPHBIX

TEXHOJIOTUN

26.05.202
5

Ucrtopus pazsutus
10 CTEPEOMETPUH KaK HAYKU U €€

POJIb B pa3BUTHU COBPCMCHHBIX
HHXXCHCPHBIX U KOMIIBIOTCPHBIX

TEXHOJIOTUN

26.05.202
5

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Maremaruka. ['eometpust; yriayosnenHoe ooyuenue, 10 kinace/ Mepsnsik AL,
Hommposcknii [[.A., [lonskos B.M.; nox penakuuent Ilononsckoro B.E.,
OO111eCTBO ¢ OTPaHUYEHHON OTBETCTBEHHOCTHIO M31aTeNbCKMil LIEHTP
«BEHTAHA-TPA®»; Axunoneproe o6mectBo «M3natenbctBo «IIpocsemenuey
» Maremaruka. ['eomeTpus; yriayosnenHoe oOyuenue, 11 kimace/ Mepsznsak AT,
Homwupogckuii [.A., ITonsikoB B.M.; nox peaakiueii [lononbckoro B.E.,
OO0111€CTBO ¢ OTPaHUYEHHONM OTBETCTBEHHOCTHIO M31aTeNbCKU IEHTP
«BEHTAHA-T'PA®»; Axunonepuoe o6mectBo «M3natenbetBo «IIpocsemenuey
I'eometpus, 10-11: Yueb.psiobmeoOpasosar. yupexaennit/ A.B. [loropenos u

ap. - M.: IIpoceemienue, 2021

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

Kontpoabsubie paboThl o reomerpun: 10 kiacc: k yaueonuky A.B. Iloropenos
"T'eomerpus. 10-11 kimacesr”. Jynaunsia FO.I1., Kponrays B. JI,
«IIpocsemenue», 2021

3amaun Kk ypokam reometpun. 7-11 kmaccel. [locobue mnst yaurenei,
IIKOJBLHUKOB U abuTypueHToB. 3uB b.I"., Buktopus I[lmroc, 2021

I'eomeTpus. 10 knacc. Jlunaktuyeckue Matepuaibl. ba3oBelil v yriryOaeHHbBIN

ypoBHu. 3uB b.I'., [IpocBemenne, 2021



N3yuenue reomerpun, 10-11 knacc, Kuura nins yuurens. Caaksn C.M., byty30B

B.®., 2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

1. Pecypcwt Equnoii komnekiuu i@ poBbIX 00pa30BaTeIbHBIX PECypCOB
(http://school- collection.edu.ru/) .

2. EI'D nna seimyckuukoB (http://uztest.ru/quiz).

3. Obyuatomas cctema ['ymuna. Penry EI'D (http://reshuege.ru).

4. "Interneturok.ru" - o6paszoBarensHbIit BugeomnopTan (http://interneturok. ru).
5. Merasamuknonenus Kupunna u Medonus (http://megabook.ru/).

6. NnTepet-nopran Beepoccuiickoi 0MMITAA bl ITKOJIBHUKOB
(http://www.rosolymp.ru/).

7. bubnmoTeka 3MeKTPOHHBIX Y4eOHbIX MTOCOOMI 0 MaTeMaTHKe

(http://mschool.kubsu.ru/npv/)






