AnMuHUCTpAIUs TOpoAcKoro okpyra J[yona MockoBckoii obmactu
VYnpasieHue HapoTHOTO 00pa3oBaHU

MyHuuunaabHoe 0101:KeTHOe 00111e00pa30BaTe/IbHOE YUPeKIeHHe
I'mmuasus Ne 3 r. Jlyonsl MockoBckoi 001acTm»
(I'MMHA3UA Ne 3)

PABOYAMA ITPOTPAMMA
MNPEIMETA «I'EOMETPUSI»
10-11 kaace

PabGouas mporpaMMa IO TeOMETpUHM Ha YPOBHE CpelHero oOmiero o0Opa3oBaHuUs

peannzyeTcsl Ha YriyOJIeHHOM YpOBHE.

1.

Paboyas mporpamma cocTaBiieHa B COOTBETCTBHUU C:
denepanbHBIM TOCY/IapCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM CPEIHETO OOIIero

oOpa3oBaHus, yTBepKIeHHbIM [Ipukazom MuHucTepcTBa 00pa3oBaHMsI U HAyKU
Poccuiickoit @enepannu ot 17.05.2012 r. Ne 413 (c u3MeHEHUSIMH U TOTIOJTHEHUSIMU OT 29
nexadps 2014 r., 31 gexabps 2015 r., 29 utons 2017 r., 24 cenrabps, 11 nexabps 2020 r.);

2.

Paboueii nporpaMMbl BOCIIMTAHNUSA, YTBEPKICHHON Mpuka3oM ruMHazuu Ne 75/01 —

02 ot 31 aBrycra 2021r.

3.

ABTopckoii nporpammoii: I'eomerpusi. CoopHuk padounx mporpamm. 10-11 kmaccsr:

nocobue s yuutenedl o0meoOpa3oBaTeNbHBIX OpraHu3anuid. bazoBelii u yriyOnéHHbIN
ypoBHU/ cocT. T.A. bBypmuctpoBa — M.: [Ipocsemenne, 2018;

Ha usyuenune npenmera «I'eomerpusi» B 10-11 kmaccax oTBoauTes 1o 2 4yaca B HEACIIO

(66 gaca B rox (10 xmacc), 64 gacos B Hegenio (11 kmacc), 130 gacos 3a gBa roga). Peanuzanus
paboueii mporpaMMBbl OCYIIECTBIISIETCS C UCTIOIB30BaHUEM Y4eOHO-METOIMIECKOTO KOMIUICKTA!

- yueOnuk: ['eomerpus. 10 — 11 kmaccel: ydeOHHMK 0O01IEe00pa30BaTEIBHBIX YUPEKIACHUM:
6a3oBbeiit 1 poduit. ypoau/ [JI.C. AranacsH, B. ®. byry3os, C. b. Kagomues u np.]. — M.:
[Tpoceemenue, 2018.- 255 c.: mi. - (MI'Y — mikore).

Ilnanupyemble pe3y/bTaThl OCBOEHHS Y4eOHOI0 NpeaMeTa

JInyHOCTHBIE pPe3yIbTAThI:

(¢hopMHpOBaHHE OTBETCTBEHHOTO OTHOLIEHHSI K YYEHHUIO, TOTOBHOCTH U CHOCOOHOCTH,
oOyuaronuxcs K CaMOpa3BUTHUI0O W CaMOOOpPa30BaHHMIO HAa OCHOBE MOTHMBAllMM K
00yuYeHUIO U TI03HABaHUIO, BEIOOPY JNanbHeiero oopasoBanus Ha 0a3e OPUEHTUPOBKH B
Mupe mnpodeccuid M MPoPecCUOHANBHBIX MPEIINOUYTEHUI, OCO3HAHHOMY IOCTPOCHHUIO
WHIUBUAYaIbHOW  0Opa3oBaTelbHOW  TPAaeKTOpUM  C  y4ETOM  YCTOHYMBBIX
M03HABATEIbHBIX HHTEPECOB;

OCO3HAHHOMY MOCTPOCHHIO WHAMBHIYaJbHOM 00pa3oBaTeIbHONW TPACKTOPHUH C YYETOM
YCTOMYMBBIX MIO3HABATEILHBIX HHTEPECOB;

(dbopMHpOBaHHE IEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOLIECTBEHHON MPAKTHKHY;

(dhopMHpOBaHHE KOMMYHHUKATUBHON KOMIETEHTHOCTH B OOIIEHUH W COTPYAHUYECTBE CO
CBEpPCTHUKAMH, CTApIIMMHU U MJIQJUIUMH B 00pa30BaTeNbHOM, OOIIECTBEHHO MOJE3HOM,
yueOHO-HCCIeI0BaTeIbCKON, TBOPUECKON U IPYTHX BUIAX JAESITEIbHOCTH,

YMEHUE SICHO, TOYHO, TPAMOTHO H3J1aratb CBOM MBICIM B YCTHOM M MUCBMEHHOUN peuw,
MOHUMATh CMBICI TIOCTABJICHHOM 3a/laud, BBICTpaMBAaTh apPTyMEHTAlMIO0, MPUBOIHTH
MIPUMEPHI U KOHTPIPUMEPHI;

KPUTUYHOCTh  MBIIUICHHUS, yMEHHE  pPaclo3HaBaTh JIOTUYECKH  HEKOPPEKTHbIE
BBICKa3bIBaHUS, OTIMYATH TUIIOTE3Y OT (PaKTa;

KpEaTHUBHOCTh MBIIUICHUS, WHUIMATHUBY, HAXOJYMBOCTh, AKTUBHOCTH IPH PELIICHUU
F€OMETPUUECKHX 3a/1a4;



YMEHUE KOHTPOJMPOBATH TPOLECC M  pe3yabTaT y4eOHOW  MaTeMaTHYeCKOM
NESITENIbHOCTH;

CIIOCOOHOCTE K OSMONUMOHAJIbHOMY BOCIHPHUATUIO MATEMATUYCCKUX O6’I>CKTOB, 3aaad,
pelIeHui, pacCyKACHU.

MeTal’[pe}]MeTl—[l)Ie pe3yJjbTarbl:

YMCHHUEC CaMOCTOSATCIBHO INIAHUPOBATH QJIBTCPHATHUBHBIC IIYTH JOCTUKCHHA Heﬂeﬁ,
OCO3HAHHO BbIOMpaTh Haumbosiee d(pdeKTHBHBIC CIMOCOOBI pelieHus] Y4YeOHBIX U
II03HABaTCJIbHBIX 3a1a4,

YMEHHUE OCYIIECTBISITh KOHTPOJb IO PE3ylbTaTy M IO CIOCO0Yy ACWCTBUS Ha ypOBHE
IIPOMU3BOJIbHOI'O BHUMAHUA U BHOCUTDH H€06XOI[I/IMI>I€ KOPPCKTHUBLI;

YMCHHUEC aJCKBATHO OLICHUBATL MPABUIIBHOCTL HJIN OIIMOOYHOCTH BBIIOJIHEHUS yq€6HOﬁ
3aauu, €e O0BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ PeIlIeHUS;
OCO3HAHHOE BJIAJICHUE JIOTUYECKUMH JIEUCTBUSAMH OTPEICICHHS TOHITHM, 0000IIeHuUs,
YCTQHOBJICHUSI AHAIOTHH, KJIACCH(PHUKAMM Ha OCHOBE CaMOCTOSITEIFHOTO BBIOOpA
OCHOBaHHH U KPHUTCPUCB, YCTAHOBJICHUA POAOBHI0BBIX CB$[3CI>1;

YMCHUEC YCTaHaBJIMBATb MPUIUHHO-CJICACTBCHHBIC CBA3H, CTPOUTH JIOTUYCCKOC
paccyxJieHHne, yMO3aKJItoueHne (MHIYKTUBHOE, JIETYKTUBHOE U TI0 AaHAJIOTUH ) U BBIBOJIBI;
YMEHHE CO3/1aBaTh, MPAMEHSITh U MPeoOpa30BhIBATh 3HAKOBO-CHMBOJIMYECKHAE CPEICTBA,
MOJECIN U CXEMBbI IJIA pCIICHUS y‘-Ie6HBIX U IIO3HABATCJIbHBIX 3a/1a4;

yMEHHE OpPraHU30BBIBaTh Yy4e€OHOE COTPYIHHUYECTBO M COBMECTHYIO JEATEIbHOCTH C
YUYUTEIIEM W CBEPCTHHKAMU: OMPEACTATh WEIH, paclpeaciiarh (QyHKIUH W POJH
YYaCTHUKOB, 0011Me crnocoObl paboThl; yMeHHe paboTaTh B TpyIIe: HAXOJIUThH 00I1ee
pemieHre H pas3pemarh KOHQUIMKTBI Ha OCHOBE COTJIACOBAHHS TMO3WIMKA W ydera
WHTEPECOB; CIyIIaTh MapTHepa; GOpMYIMpOBaTh, aprYMEHTUPOBATh U OTCTAUBATh CBOC
MHEHHC;

dbopmMupoBaHHE W pa3BUTHE Y4YeOHOW W OOIIEIMOIH30BATEIHCKOH KOMIIETEHTHOCTH B
00J1aCTH HCIIOJIB30BaHMsS WH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHosoruii (MKT-
KOMIIETEHTHOCTH);

MEpPBOHAYANBHBIC MPEJICTaBICHUS 00 HACIX M O METoJaX MaTeMaTUKH Kak 00
YHUBEPCAJIbHOM S3bIKE HAYKW W TEXHUKHU, O CPEACTBE MOJCIUPOBAHHS SIBJICHUU |
MIPOIIECCOB;

YMEHHUE BHJCTh MaTeMaTHUYECKYIO 33/1ady B KOHTEKCTE MPOOJIEMHOM CUTyalluu B JPYruX
JHMCUUIUIMHAX, B OKPYXKAIOIIECH KU3HHU;

YMEHUE HaXOUTh B PA3JINYHBIX UCTOYHUKAX WH(POPMAIIHIO, HEOOXOIUMYIO IS PEIICHHSI
MaTeMaTUYECKUX MPOOJIEM, U IPECTABIISATh €€ B TIOHATHON (JOpMe; IPUHUMATH PELICHHUE
B YCJIOBUSX U U30BITOYHOM, TOUHOW M BEPOSTHOCTHOW MH(OPMAITUH;

yMEHHUE TIOHUMATh M MCIOJH30BaTh MaTEMAaTUYCCKUE CPEICTBA HATJISAHOCTH (PHCYHKH,
YEePTEIKU, CXEMBI | JIp.) JUIS WLTOCTPAIIMH, HHTEPIPETAIIUH, apTyMEHTAIINH;

YMEHUE BBIJBUTaTh THUINOTE3bl MPH pPEHICHHHM Yy4eOHBIX 3aJa4 M  [OHUMATh
HE00XOUMOCTb UX TIPOBEPKH;

YMEHHE TMPUMEHSITh HHAYKTHBHBIE W JEIYKTUBHBIE CIIOCOOBI pacCcyXIEHUH, BUICTDH
pa3IUYHbIE CTPATETUU PELICHUS 3a/1aY;

MOHUMAaHHE CYI[HOCTH aJTOPUTMHUUYECKUX TMPEANUCAaHUNH U YMEHHE JeHCTBOBaTh B
COOTBETCTBUU C MPETIOKEHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSITENIFHO CTaBHTh II€NIM, BHIOMpAaTh M CO3/aBaTh AalTOPUTMBI IS
pelieHns yaeOHbIX MaTeMaTHYECKUX pooieM;

YMEHHE TUIAHUPOBATh U OCYIIECTBIIATH ACITEILHOCTh, HAIIPABICHHYIO Ha pelIeHUe 3a1a4
HCCIIEI0BATENILCKOTO XapaKkTepa.

IIpenmeTHble pe3yabTaThl:

I[J'IH YCIICITHOTO MPOJOJLKCHUA O6pa30BaHI/IH 10 CIICIUaJIbHOCTAM, CBA3aHHBIM C

NPUKIAJAHBIM HCMOJIb30BaHUEM MareMaTHku (1-ii ypoBeHb IUIaHHPYEMBIX pPe3ylIbTaTOB),
BBIMYCKHUK HAy4UTCs, a TaKKe INOJIYYUT BO3MOXKHOCTH HAydMThCA s OOecledYeHus



BO3MOJKHOCTH YCHEIIHOTO TMPOJOJDKEHUs] 00pa3oBaHMs [0 CIEHUAIBHOCTSM, CBSI3aHHBIM C
OCYIIIECTBJICHUEM HAyYHOW M MHCCIEIOBATEIbCKONW NEATEJIbHOCTH B O0JIACTH MAaTEMaTUKU U
CMEXHBIX HayK (2-i1 ypOBEHb ITAHUPYEMBIX PE3YJIbTaTOB, BBIJCICHO KYPCUBOM):
I'eomerpus
® BJAJETh FT€OMETPUYCCKUMHU OHATHIMH IIPU PELICHUH 33/1a4 U TIPOBEICHUH
MaTeMaTUYECKUX PACCYXKICHUH;
®  CaMOCTOATENBHO (POPMYIHPOBATH ONMPEACICHUS TEOMETPHUECKIX (PUTYP, BHIIBUTATH
THIIOTE3bI O HOBBIX CBOMCTBAX M MPH3HAKAX F'€OMETPUUYECKUX (PUTYp 1 0OOCHOBBHIBATH
WJIH OTIPOBEPTaTh UX, 0000IIaTh WM KOHKPETH3UPOBATH PE3YAbTAThI HA HOBBIE KJIACCHI
¢buryp, IpOBOAUTH B HECTOKHBIX CIIydasX KiIacCu(UKAIUIO GUTYp TI0 pa3THIHBIM
OCHOBAHUSIM;
®  WCCIIeNIOBaTh YEPTEXKHU, BKITFOUAsi KOMOMHAIINN HUTYD, U3BIIEKATh, HHTEPIPETUPOBATH U
peoOpa3oBhIBaTh HH(DOPMAIIHIO, TPECTABICHHYIO Ha YePTEXkKax;
® pemarh 3aJauu FTe€OMETPUUYECKOTO COJEP)KaHuUs, B TOM YHCJIE B CUTYallHsAX, KOTIa
QITOPUTM PEUICHHUS HE CIEIyeT SIBHO U3 YCIOBUS, BBITIOHATH HEOOXOJMMBIE IS
peleHus 3a/1a41 JOTIOJTHUTEIBHBIE TOCTPOSHHSI, HCCIIEJOBATH BO3MOKHOCTD
MPUMEHEHHSI TeOpeM U (GOPMYIT ISl peIIeHUs 3a/1a4;
e yMeTh GOPMYIMPOBATH U IOKA3BIBATH TE€OMETPUICCKUE YTBEPKICHUS;
® BJAJETh MOHATHAMHU CTEPEOMETPHH: TTPHU3MA, TTApAJUICIICTIHIIE, TUPaMH/Ia, TETPAdIP;
® UMETh NMPEJCTaBICHHUS 00 aKCHOMaX CTEPEOMETPUH H CIEJCTBHUSIX U3 HUX U YMETh
MPUMEHSTH UX TP PEIICHUH 3a]1a4;
® yMeTh CTPOHUTH CEUYCHHS MHOTOTPAaHHHUKOB C HCITOJIb30BAaHHEM Pa3IIMIHBIX METOJIOB, B
TOM YHCIIE METO/Ia CIIEIOB;
® UMETh [IPEJCTABICHHUE O CKPEIIMBAIOIINUXCS MPSIMBIX B IPOCTPAHCTBE U YMETh HAXOAUTh
YroJl ¥ pacCTOSIHUE MEKIY HUMH;
® IIPUMEHATh TEOPEMBI O MAPAITIETBHOCTH NMPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE MPHU
peLLIeHUH 3a1a4;
® yMeTh IPUMEHSTH NapajlIelIbHOE IPOEKTUPOBAHUE [T N300pakeHus puryp;
® yMeTh IPUMEHSTH NEPIEHANKYIIPHOCTH IPSIMOM U INIOCKOCTH IIPU PELIEHUH 3371a4;
® BJAJETh NOHATUAMHU OPTOTOHAIBLHOTO MPOEKTUPOBAHMS, HAKJIOHHBIX U UX IPOEKIUH,
YMETh IPUMEHSATh TEOPEMY O TPEX NEPHEHAUKYIAPAX NP PEIICHUH 3aa4;
® BJAJETh MOHATUAMHU PACCTOSHUS MEXY (PUI'ypaMu B IIPOCTPAHCTBE, OOLIEro
NEPIEHANKYIIAPA JBYX CKPEIIHUBAIOLINXCS MPSAMBIX U YMETh IPUMEHATh UX IPHU PEIICHUU
3ajauy;
® BJAJETh OHATHEM YIJla MEXKAY NPSIMON U MJIOCKOCTBIO U YMETh IPUMEHSATh €r0 IIpU
pelleHNH 3a1a4;
® BJAJETh MOHATUAMH JIBYTPAHHOIO YIJIa, yIila MEXAY IJIOCKOCTSMHU, IEPIEHIUKYIAPHBIX
IUIOCKOCTEH U yMETh IPUMEHSTh UX IPU PELICHUH 3a/1a4;
e BJAJETh MNOHATUAMU PU3MBI, apaJlIeJCIUIE]a U IPUMEHSITh CBOHCTBA
napasJiesienunesa npyu peleHuy 3aaau;
® BJAJETh MOHATHEM NPSAMOYrOJBHOTO Napaiesienunea i IPUMEHTh €ro Py peleHUH
3ajauy;
e BJAJETh MOHATUAMU MUPAMM/JIbI, BUJIOB MUPAMHUJI, HIEMEHTOB MPABHIIHOW MUPaMUJIBI U
yYMETh NPUMEHSTh UX IIPU PELIeHNN 33/1aY;
® umems npeocmasienue o meopeme Juiepd, NTPAaBUIbHBIX MHOTOI'PaHHUKAX;
e BJAJETh MOHATHEM IUIOLIA/IU TTOBEPXHOCTEH MHOTOIPAaHHUKOB U YMETh IPUMEHSATH €r0
IIPU peleHUH 3a7ay;
e BJAJETh MOHATUAMU TeJa BpAILlEHHs, CEUEeHUs IWIMHIPA, KOHYCAa, mapa u chepsl U
yMETh MPUMEHSTh UX IPU PELICHUH 33/1aY;
® BJAJETh MOHATHEM KacaTeIbHbIX MPSAMBIX U IUIOCKOCTEH U YMETh MPUMEHSTh €r0 pU
pelIeHNH 3a1a4;



MMETh TPEJICTABIICHHUS O BIMICAHHBIX U ONMMCAHHBIX cepax U yMETh MPUMEHSITh UX TPU
pEIICHUH 33]1aY;

BIIQICTh MOHATUAMH 00bEMa, 00BEMOB MHOTOTPAHHUKOB, TEJ BPAIICHUS U IPUMEHAITH HX
MIpY PEIICHUH 33]1aY;

MMETh TPEJICTaBIICHNE O Pa3BEPTKE IIIMHIPA U KOHYCA, IJIOMAAN TIOBEPXHOCTH
WIMHJIPA U KOHYCa U YMETh IPUMEHSThH €T0 IIPH PEIICHUH 3a/a4;

MMETh TPEJICTABJICHUE O IDIOMaau chepbl U YMETh MPUMEHSTH €ro TMPH PEIICHUH 33134,
YMETh pPelIaTh 3a/1a4i Ha KOMOWHAIIMA MHOTOTPAHHUKOB ¥ TEJI BPAIICHHS;

HMMETh TIPEJICTABJICHHE O MOJA00MH B MIPOCTPAHCTBE U yMETh PEIIaTh 3a7aud Ha
OTHOIIIEHHE 00BEMOB H IIJIOIIAJICH MOBEPXHOCTEH MOAOOHBIX GHUTYD;

umemyv npedcmasienue 06 aKkCuoOMamuieckom memooe;

61adems NOHAMUEM 2e0MempPU4ecKUx Mecm moyex 8 NPOCMpancmee u ymems
NPUMEHAMb e20 O/ peuleHus 3a0auy,

yMemsb npUMeHAmMb OISl peuleHuUs 3a0ay C8oLCmMea NIOCKUX U 08Y2PAHHBIX Y2108
MPEXSPAHHO20 Yed, meopemvl KOCUHYCO8 U CUHYCO8 OJisl MPEXSPAHHO20 Yeld;

enadems NOHAMUEM NEPNEHOUKYIAPHO20 CeHeHUsi NPUSMbL U YMeEMb NPUMEHAMb €20 Npu
peuieHuu 3a0au,

umemsv npedcmasienue 0 080UCMBEEHHOCIU NPABUTbHBIX MHO202PAHHUKOB,

61adems NOHAMUAMU YEHMPAIbHO20 NPOEKMUPOBAHUS U NAPALLETbHO2O
NPOEKMUPOBAHUS U NPUMEHSIMb UX NPU NOCMPOEHUU CeYeHUL MHO202PAHHUKO8 MEMOoO0OM
npoexKyull;

umemy npeocmasienue o pa3eépmke MHO202PAHHUKA U Kpamyatiuem nymu Ha
NOBEPXHOCIU MHO202PAHHUKA,

umemsv npeocmasienue 0 KOHU4eCKUX ceyeHusx,

umemyv npedcmasierue 0 Kacarowuxcsa cgepax u KOMOUHayuu mei 8pawjeHus u ymems
NPUMEHAMb €20 NPU peuleHuy 3a0ay;

NpUMEeHAMb NPU peueHuu 3a0ad hopmyny paccmosuus Om moyku 00 NiOCKOCM;
81a0emsb pasHbIMU CNOCODAMU 3A0AHUSL NPAMOU YPAGHEHUAMU U YMeMb NPUMEHAMb UX
npu peuleHuu 3a0a4;

NpUMEHAMb NPU peueHuu 3a0ad U 00Ka3amenbCmee meopem 6eKmopHblil Memoo u
Memoo KOOpOUHam;

umMemsb npeocmasieHue 00 aKkcuomax 00véma, npumersams opmyivl 06vLEMO8
NPAMOY20/IbHO20 NApallleslenuneod, Npusmbvl U NUPamuodvl, mempas’opa npu peueHuu
3a0ay;

npuMeHsAmb meopemvl 06 OMHOUWEHUSAX 0O0BLEMOB NPU peuieHul 3a0a,

NPUMEHAMb UHMe2Pail ONlsl 8bIYUCTEHUS 00bEMOS U NOBEPXHOCIel mell 8PAUeHUs,
8bIYUCTEHUS NIIOUA0U Cheputecko2o nosca u 00bema waposozo Clos,

umMemv npedcmasierue 0 OBUNCEHUSIX 6 NPOCMPAHCMEe. NAPAJLLEIbHOM NepeHoce,
CUMMemMPUU OMHOCUMETbHO HIIOCKOCIU, YEHMPAIbHOU CUMMEMPUU, NO8OpOme
OMHOCUMENbHO NPAMOU, BUHMOBOL CUMMEMPUL U YMemb NPUMEHAMb €20 NpU peulenuu
3a0ay;

umemsv npedcmasierue o niouwaou Opmo2OHAILHOU NPOEKYUU;

umemsv npedcmasierue 0 MmpexepanHomM U MHO202PAHHOM Yalle U NPUMEHAMb C8OUCMBA
NJIOCKUX Y2]108 MHO202PAHHO20 Velld NpU peleHul 3a0auy,

umemsv npedcmasierue o npeodpaz08aHuL NOO0OUs, 20MOMemuU U ymems NPUMEHMb
UX npu pewteHuu 3a0ad; ymems peulams 3a0a4u Ha nioCKOCMU Memooamu
cmepeomempuu;

yMemb npuMeHAmsb Gopmynbl 06bEM0O8 Npu peueHuU 3a0au.

B noeceonesnoi scuznu u npu uzyueHuu Opy2ux npeomenos:

COCTaBJIATh C UCIIOJIb30BaHUEM CBOICTB TCOMETPHUICCKUX (pI/Il“yp MaTeMaTUu4YCCKUC
MOJCIN OJid pCHICHUA 3a1aY IPAKTUYICCKOTOXAapaKTEPpa U 3a1a4 U3 CMCKHBIX JUCIUIIINH,
HCCIICA0BATDH IMMOJYYCHHBIC MO/JICIIN U UHTCPIPCTUPOBATH PE3YJIbTAT.



BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE
OOyuaromuiicss HAy9uTCs:
e VYMETh BBINIOJHATH OTICPAIIUU HAJl BEKTOPAMHU;
e llcrosb30BaTh CKAISIPHOE MIPOU3BEACHUE BEKTOPOB IPU PEIICHUH 3a/1a4;
e [IpuMeHsTh ypaBHEHHE IIOCKOCTH, (GOPMYIY PACCTOSHUS MEXKIY TOYKAMH, YpaBHEHUE
cdepsl IpH peleHnH 33134,
e [IpuMeHSTH BEKTOPBI U METOJ KOOPAWHAT B IPOCTPAHCTBE MPU PEIICHUH 3a/1a4.
Obyuarowuiics NOLYYUM B03MONCHOCHb HAYYUMbCA.!
o Haxooumv 00vém napanienenuneda u mempas’opa, 3A0AHHLIX KOOPOUHAMAMU CEOUX
BEPULUH,
® 3aodasamv npamyto 6 npOCMpancmee;
e Haxooums paccmosinue om moyku 00 HIOCKOCMU 8 CUCmemMe KOOPOUHAM,

e  Haxooums paccmosnue mexncoy CKpewjusarouuMUcs nPAMbIMU, 3A0AHHbIMU 8 cucmeme
KOOpOuHam.

HcTopusi 1 MeTOABI MATEMATHKH
OOyyaromuiics Hay4uTCs:
e lMeTh TpeacTaBIIeHNE O BKJIAJIC BBIJAIOIIMXCS MATEMATHKOB B PA3BUTHE HAYKH;
e [lonuMars posib MaTeMaTUKH B pa3BuTun Poccuu;
e lcnonb30BaTh OCHOBHBIC METOJBI JIOKA3aTelIbCTBA, IPOBOJWTH JIOKA3aTEIbCTBO U
BBITIOJTHATE ONPOBEPKCHHUE;
e [IpuMEHSTh OCHOBHBIE METOIBI PEIICHUS MAaTEMATHICCKIX 33]1aY;
e Ha ocHOBe MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOJE XapaKTepU30BaATh KPACOTy H
COBEPIICHCTBO OKPYKAIOILIET0 MUpPa U MPOU3BEACHUN HCKYCCTBA,
e [IpumensTs mpocTeilline MporpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKALMOHHbBIE
CUCTEMBI IIPU PEIICHUU MaTeMaTUYECKUX 3a/1a4;
e [losb30BaThcs MPUKIAAHBIMU IPOTPAMMAaMH U MIPOTPaMMaMU CUMBOJIBHBIX BBIYMCICHUIN
VIS UCCIIeIOBAHUSI MAaTEMAaTUYECKUX 0OBEKTOB.
Obyuarowuiics noay4um 603MOMCHOCHb HAYUUMbCA:
o [Ipumenamo mamemamuieckue 3HAHUs K UCCTIE008AHUIO OKPYHCAIOUe20 MUpa
(MoOdenuposanue puzuyeckux npoyeccos, 3a0aiu IKOHOMUKU).

Coaepikanue Kypca reoMmeTpuu
10 kiacc

1. HexoTophle cBeaenns u3 miianuMerpuu (12 yacos)
VYTIibl M OTPE3KH, CBSI3aHHBIE C OKPY)KHOCTBIO. Pelienne TpeyroyibHUKOB. TeopeMsl
Menenas u UeBsl. Diuunc, runiep0osa u napadona. Bkiao poccutickux yueHvlx 8 usyueHue
eeomempuu. Heesxnuoosa ceomempus Jlobauesckozo.
2. BBenenue (3 yaca)
IIpenmer crepeomeTpun. AKCHOMBI CTepeoMeTpuH. HekoTophle ciieacTBYs U3 aKCHOM.
3. [TapanyenbHOCTh NPSIMBIX U MJI0cKOCTel (16 yacoB)
[TapannenbHOCTh NPAMBIX, IPSMO U IJIOCKOCTH . B3anMHOE pacnonokeHue ByX NpsSMbIX B
IIPOCTPAaHCTBE. YTOI MEeXAY ABYMs npsiMbIMU. [lapamnensHocTs miockocten. TeTpasap u
napajuleIenunen.
4. TlepneHANKYJISPHOCTH MPSIMBIX U MJI0cKoOcTel (17 yacoB)
IlepnieHIMKyYIAPHOCTD NMPAMOI U INIOCKOCTH. [lepneHIuKyIIp 1 HAKJIOHHBIE. YTOJI MEXIY
IIPSIMOM U IUIOCKOCTBIO. JIByrpaHHbIi yrou. [leprneHuKynspHOCTb INIOCKOCTEN.
5. Muororpannuku (14 yacos)
ITonarue MHororpannuka. Ilpusma. Ilupamuna. IlpaBuiibHble MHOTOTpaHHUKU. [Jocmudicenus
POCCUTICKUX YUEHBIX 6 U3YHEeHUU MHOSPAHHUKOS. Teopembl Diiiepa o MHO202PAHHUKAX.
6. IToBTopenue. Pemienue 3agau (4 yaca)



[ToBTOpenue, 00600IIeHNE U CUCTEMATH3AIMs 3HaHUH, YMEHUH 1 HaBBIKOB 3a Kypc reomerpun 10
KJacca.

11 kaacc
1. BexTops! B npocTpancTie (6 4acos)

Bektopel. Cymma 1 pa3HOCTh BEKTOPOB, YMHOXKEHHE BEKTOpa HA YUCIO. JJocmudiceHus
POCCULICKUX YYEHbIX 8 uzyueHue ceomempuu. Ha gpopmuposanue 6eKkmopHo20 ucuucienus
02POMHDIU 8KIAO 8HEC HAYUHBIU MPYO «Bekmopmbiii ananuz», HanUCaHHbll pyCCKUM
mamemamuxom 11.0.Comoguvim.

2. MeTtoa koopauHaT B npoctpanctie (15 yacos)

[IpssMoyrospHas cucTeMa KOOPAWHAT B IPOCTPAHCTBE. YTOJI MKy BekTopamu. CKansipHOe
MIpOM3BeICHNE. Y paBHEHUE TUIOCKOCTH. DOpMya pacCTOSIHUS MKy TOUKaMU. Y paBHECHUE
chepsl. Popmyna paccmosinus om mouxku 00 niockocmu. Cnocobwl 3a0anus NPAMOLU
ypasnenusamu. Pewenue 3a0ay u 0oxazamenbcmeo meopem ¢ NOMOubI0 6eKMOpPO8 U Memooom
KoopouHam. DnemeHmul ceomempuu macc./[eusicenusi 6 npocmpancmee: napanieibHulil NepeHoc,
cumMmempusi OMmHOCUMENbHO NAOCKOCMU, YEHMPATbHASL CUMMEMPUs], NOGOPOM OMHOCUMENbHO
NPAMOL.

3.Huaunap. Konyc. ap (16 yacos)

Tena Bpamenus: MHUJIUHJP, KOHYC, map U chepa. CedeHus nmunuHApa, KoHyca u mapa. [lapoBoii
CErMEHT, I1apOBOH CJIOH, IapOoBOl ceKTOp (KOHYC). Yceu€HHasi MupaMuia U yceuEHHbIN KOHYC.
KacarenpHbIe IpsIMBIE M IIOCKOCTH. Brincanuble u onmcanubie chepbl. Kacaowuecs cgepol.
Kombunayuu men spawenus. Inemenmul cpepuyeckoti ceomempuu. Konuueckue ceuenus.

3. Oobembl Tea (17 yacoB)

[Tnomaau moBepXHOCTEH MHOTOTPAHHUKOB. Paseépmra yununopa u kowyca. Ilnomanp
MMOBEPXHOCTH NUIMHIpPA U KoHyca. [lnomans chepsl. Iliowaos cghepuueckozo nosca. O6vém
waposozo cnos. llonstue 06béMa. O6bEMbI MHOTOTpaHHUKOB. OOBEMBI TN BpaIICHHUSL.
Axcuomvl 00véma. Bei6oo popmyn 00bEM06 npamoy2oivbHo20 napaiienienunedd, NPumvl u
nupamuodwvl. opmynvl 0151 HaxoKHcOeHus 00véma mempas’opa. Teopemvl 06 omHowEeHUSAX
06vémos. [lpunodcenus unmezpana K 8bl4UCIEHUI0 00bEMOB U NOGEPXHOCMEL mell

spauenus. Kombunayuu MHO202panHuKko8 u mei epaujerus. Bkiao poccutickux yuenvix 6
unmezpanvroe ucyucienue. Pabomor Ocmpozcpadckozo u Yedvluesa.

4. IloBTopenne. Pemenue 3agau (10 yacos)

[ToBTOpEeHME, 0000IIEHNEe U cucTeMaTr3aIMs 3HaHui 3a Kype 10, 11 kraccoB i1 HOATOTOBKH K
EID.



TemaTn4veckoe IJIAHUPOBAaHHUE.

10 kaace

BocnurareabHbIH MOTEHIIAAJ

Ne Ha3Banue pasiena KoimuecTBo HNudopmanus 06 3J1eKTPOHHBIX
n/n (TembI) Kypca yacos y4e0HO-MeTOAUYECKHX MAaTepHaaiax Ypoxa B COOTBETCTBHH €
MoayJieM «lIkoabHbIH YPOK»

1. Hexotopele cBenenus us 12 Pewry EI' https://math-ege.sdamgia.ru/ - YCcTaHOBIIEHUE JOBEPUTEIBHBIX OTHOLIEHHUM C
IIaHUMeTpuu. Bxnan 00y4aroluMucs, CoCOOCTBYIOMNX TO3UTUBHOMY
POCCUICKHX YYEHBIX B BOCIPUATHIO 00ydaromuMucs TpeOoBaHUI U MPOCHO
M3Y4YE€HHUE T€OMETPHH. YUUTENS;

- TOOYXKIeHUEe 00yJaronuxcsi COOII0IaTh Ha YPOKE
0OLIEeNPUHATHIE HOPMbI TIOBEJICHUS, MTPUHIIUITBI
yueOHOM TUCIUIIMHBI U CAMOOPTraHU3aLINN;
- IpUBJIEYEHUE BHUMAHUS 00yJaromMXCs K
LIEHHOCTHOMY acleKTy U3y4aeMbIX Ha ypoKax
SIBJICHUH, OpraHu3aIiis uxX paboThI € TIOJIydaeMoOi Ha
YpOKE COIMAIIbHO 3HAYNMOM MH(OpMaIueH;
- BOCIIUTAHUE YYBCTBA aTPUOTHU3MA.
2. Beenenne. 3 O6pasoBatenbhas mwiaropma «STKIACC» - IlpuBnedyenuo BHUMaHUs 0OyJarOIIMXCsl K
Mpeserramm  hittp://pptdweb.u/ 00cyXmaemMoit Ha ypoke nH(pOopMaIH, aKTUBU3AINH
UX IIO3HABATENIBHOM JeSITeIbHOCTH
3. [TapannenbHOCTh MPSIMBIX U 16 Tpesentaumu  http:/pptaweb.ru/ - [IpuMeHeHre Ha ypoKe HHTEPaKTUBHBIX (popM
IJI0CKOCTEeH Buzeo-ypoxi _ https://resh.edu.ru/subject/12/ paboThI ¢ 00YJAIOIUMUCS: UHTEIIIEKTYaIbHBIX
UI'p, CTUMYJIMPYIOUIMX TI03HABATEIIbHYIO
MOTHUBALUIO 00YYaIOIIUXCS.
4. [leprieHAUKYIAPHOCTD 17 TMpesenraman  http://pptdweb.ru/ - JlemoHcTpanus o0y4aromumcs IpUMepoB

IpsAMBIX U IUIOCKOCTEHN

Bupeo-ypoku https://resh.edu.ru/subject/12/

O6pazoBarenpHas miatdopma «IKJIACCy

OTBETCTBEHHOTO, I'PaXIaHCKOTO TIOBEICHHUS,
IPOSIBJICHUS YEIIOBEKOIIOOUS
JT0OpOCEPICUYHOCTH Yepe3 Mmoaoop
COOTBETCTBYIOIIUX 3a/1a4 JIJIsl PELICHHUS;

- UTHULIMAPOBAHUE U TIOIEPIKKA
HCCJIEIOBATENIbCKON AEITETbHOCTH 00 YYaIOITUXCS.




MHOrorpaHHuKH. 14 Tpesentaunu  http://pptdweb.ru/ - [IpuMeHeHne Ha ypoKe HHTEPAaKTUBHBIX (popM
JlocTKeHUsT  POCCUHCKUX Buzeo-ypoku  https://resh.edu.ru/subject/12/ paboThl ¢ 00YyUYaAIOUIUMUCS: UHTEIJIEKTYaJIbHbIX
YUEHBIX B U3Yy4YEHUU UTp, CTUMYJIUPYIOILUX [103HABATEIBbHYIO
MHOTOTPaHHUKOB. MOTHBAIMIO 00yJarOIIUXCs;
- UIHULIMMPOBAHUE U TIOJIEPIKKA
HCCIIEI0BATENbCKOM ESTEIBHOCTH 00YJaIOMINXCS.
[ToBTOpenue. Pemenune 4 Pewry EI'D https://math-ege.sdamgia.ru/ - [IpuMeHeHne Ha ypoKke HHTEPAaKTUBHBIX (hopM
3ajad. Tpesentanmu  hitp://ppt4web.ru/ paboThl ¢ 00YyUYaAIOUTUMUCS: UHTEIJIEKTYaIbHBIX U,
CTUMYJIMPYIOIIMX O3HABATEIbHYIO MOTHBAIIHIO
00yJaronuxcs;
- UIHULMMPOBAHUE U TOJIEP)KKa HCCIIE0BATEIbCKOM
JeSITEIbHOCTH 00Yy4aroIuXcsi;
- pa3BUTHE CAMOKOHTPOJISI U B3aUMOKOHTPOJIS,
YKpETJIEHHE TOBEPUTEIbHBIX OTHOILIEHUN MEX Ty
00yJarOITUMHUCS.
UTOro 66




11 kaace

BocnurareabHbIH MOTEHIIAAJ

Ne Hassanue paszuena KoimuecTBo Nudopmanns 06 3J1eKTPOHHBIX
/i (TeMBbI) Kypca 4aCoB yue0HO-MEeTOMYECKIX MaTepHaIax YPOKa B COOTBETCTBHH €
MoayJaeM «lIkoabHbIH YPOK»

1. Bekrtops! B mpocTpaHCTBE. 6 Tpesentauun  http://pptdweb.ru/ - YCTaHOBJICHUE JOBEPUTEIBHBIX OTHOLLIEHUH C
JlocTHKEeHUS] POCCHICKHIX 00y4JarOIUMUCS, CIIOCOOCTBYIOIIUX TTO3UTHBHOMY
VUEHBIX B H3yUeHHE BOCTIPHATHIO 00yJaroIUMuUCs TpeOOBaHMIA U TPOCHO

YUUTETIS;
BEKTOPOB.

- TOOYXKIeHHEe 00yJaronuxcsi CoOII0IaTh Ha YPOKE
OOMIETIPHUHATHIE HOPMBI TIOBEICHUS, TTPHHITUTIBI
y4eOHOH TUCIUITTHHBI U CAMOOPTaHU3aAIIH;
- IpUBJICYEHUE BHUMAHHS 00yJaroImuxcs K
[IEHHOCTHOMY acCIIeKTy U3y4aeMbIX Ha ypOKax
SIBJICHUH, OpraHu3aIivs UxX paboThI C TIOJIydaeMoi Ha
ypOKe COLIMalIbHO 3HAYMMOM nHpopmanuei;
- BOCTIIUTAHNE YYBCTBA MMaTPUOTH3MA.

2. MeTton koopauHar B 15 O6pasoBatenbhas mwiatopma «STKIACC» - IlpuBnedyenuo BHUMaHUs 0OyJarOIIMXCsl K

. obcyxxaaemMoi Ha ypoke HH(pOopMaIiu, aKTUBU3AIIH
NPOCTPAHCTBE. JIBHKEHHS Pemy EI'D https://math-ege.sdamgia.ru/ YA P opman H

WX [M03HABATEIbHON AEATEILHOCTH

3. Hunuuap, KOHYC U IIap 16 Tpesentaumu  http://pptaweb.ru/ - [IpumeHeHne Ha ypOKEe HHTEPAKTUBHBIX (OpM

. a00ThI ¢ 00YUYaAIOUTUMUCS: UHTEIJIEKTYaTbHBIX
Bupeo-ypoku  https://resh.edu.ru/subject/12/ p yaarom Y
) UTp, CTUMYJIUPYIOIIUX T03HABATEILHYIO
Pemry EI'D https://math-ege.sdamgia.ru/ MOTHBALIIO 00YYAIOLIUXCS.
4, OO6bembI Ten. Brian 17 - JlemoHcTpaIrus o0y4aronuMcs IpUuMepoB

POCCHICKHX yYEHBIX B
HMHTErpaibHOE UCUUCIICHHE.

[Ipesenrarmu  http://pptdweb.ru/
Bupeo-ypoku https://resh.edu.ru/subject/12/

O6pazosarenpHas miatdopma «IKJTACCy
Pemry EI'D https://math-ege.sdamgia.ru/

OTBETCTBEHHOTO, I'PaXKIAHCKOTO TIOBEICHHUS,
IPOSIBJICHUS YEIIOBEKOIIOOUS
JT0OpOCEPICYHOCTH Yepes3 Mmoaoop
COOTBETCTBYIOIIUX 3aJ[a4 JIJIsl PEIICHUS;

- UHUIIMMPOBAHUE U TIOJICPIKKA
UCCIIEIOBATEIILCKOM JCATEIBHOCTH 00yJIarOIIUXCS.




Hrorosoe noBropenue

10

Pemry EI'D https://math-ege.sdamgia.ru/

- [IpuMenenne Ha ypoKe HHTEPAaKTUBHBIX (popm
paboThI ¢ 00YJAIOIUMHUCS: UHTEIJICKTYaIbHBIX UTP,
CTUMYJIMPYIOIIUX ITO3HABATCIIbHYO MOTUBAIIUIO
00yJaronuxcs;

- HHUIIMMPOBAHUE U TIOJIEP’KKA UCCIIEA0BATEIBLCKOM
JESITEIbHOCTH 00Yy4aroIuXCsl;

- Pa3BUTHUC CaAMOKOHTPOJISA U B3BAUMOKOHTPOJIA,
YKPEIUIEHUE TI0BEPUTEIBHBIX OTHOIIEHUN MEXK Ty
00yJaroIUMUCS.

UTOIO

64




