MYHULMMANBHOE BIOOMETHOE

NOKYMEHT NOANWUCAH OBLLEOBPA30BATE/IbHOE YYPEXIEHWE
3NEKTPOHHOM NOAMKUCHID CPE[IHAA OBLUEOBPA3OBATENbHAA
LUKOJIA Ne 5 I. KAHCKA

MynununaasHoe 010 KeTHOE 00111e00pa3oBaTebHOE YUPESKICHHE
cpenusisi obeoopasoBarenpHas mkoiaa NeS r. Kancka

Paccmotpeno u coriiacoBaHo [Ipunsro
Ha 3acemanuu [IIMO Ha 3acemanuu MC
IIpoTokoi Ne IIporokomn Ne
« » 2023 rox; « » 2023 ron
/ / / /
PABOYAS ITPOI'PAMMA

1o yuyeonomy npeamery «I'eomerpus»

10-11 kaace (ypoBens COQO)

CPOK peajiM3alMu: 2rojaa

Pa3paboTrumk:
_T'onuapona 1.B,

yuutens Mmarematuku IKK.

Kanck, 2023



INOACHUTEJIBHAS 3AIINCKA

PaGouast mporpamma yue6HOTO Kypca «I'eomeTpusi» 6a30BOT0 ypoBHS ajisi oOydarommxcs 10
—11 xmaccoB paszpaborana Ha ocHoBe DenepaqbHOrO TOCYIAPCTBEHHOTO 00Pa30BaTENBLHOTO
CTaHJapTa CpeaHero oOmero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHUH,
NPEIBABISEMBIX K MaTeMAaTHYECKOMY OOpa3oBaHUIO, M TPAAUIUNA POCCHICKOTO 0O0pa30BaHUS.
Peanu3zanus mporpaMMel 00eCTIeYMBAET OBJIAJICHUE KITFOUEBBIMU KOMITETCHIIUSIMU, COCTABIISIOIIMMU
OCHOBY JUIsl CaMOPa3BUTHS U HEMPEPHIBHOTO OO0pa30BaHUS, IIEJIOCTHOCTh OOIIEKYIbTYPHOTO,
JMYHOCTHOTO ¥ ITO3HABATEIHHOTO PAa3BUTHUS JINYHOCTU O0YUAFOIIUXCS.

HOEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxxHocTh yueOHOro Kypca TIe€OMETpHMM Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUs
00yCJIOBJICHA MPAKTUYECKOM 3HAUYMMOCTBIO METANpPEIMETHBIX U TMPEIAMETHBIX pPE3yJIbTaTOB
00y4YeHHUsI TEOMETPUU B HAIPABJICHUW JIMYHOCTHOTO PAa3BUTHA OOyYaromuxcs, (GOpMHUPOBAHUS
(YHKIIMOHATBPHOW MAaTEeMaTHYeCKOH TPaMOTHOCTH, W3YYCHHUS JPYTHMX YYCOHBIX JAWCIHILINH.
PazBute y oOydaromuxcss NpPaBUIbHBIX TMPEJACTABICHUNH O CYHIHOCTH U TIPOUCXOXKJICHUU
FEOMETPUUYECKUX a0CTpPaKIMii, COOTHOIICHHH PEATbHOTO M HICAIBHOT0, XapaKTepe OTPaKECHHS
MaTeMaTUYeCKON HayKoW SIBICHUN M MPOIECCOB PEalbHOTO MHUpPA, MECTE T'€OMETPUU B CHUCTEME
HayK M pOJIM MAaTEMaTUYECKOTO MOJICTUPOBAHKS B HAYYHOM MTO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(GbOpMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUAIUXCS, @ TAKKE Ka4eCTB MBIIIICHHSI, HEOOXOIMMBIX
JUISL QIaNTalliid B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBhsieTcss OAHMM U3 0a30BBIX MPEAMETOB HAa YpPOBHE CpPEAHEro O0OIIero
o0pa3oBaHMs, TaKk Kak 0OECIeYMBAaEeT BO3MOXHOCTh HW3YYEHHUS KaK JUCLUMUIUIMH €CTECTBEHHO-
HAYYHOU HAIIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MblluIeHNE, POPMUPYEMOE IPU U3YUYEHUU OOYUYAIOLIUMUCS MOHATHIHBIX OCHOB
TEOMETPHUH M TMOCTPOSHUU IEMOYKU JIOTUYECKUX YTBEPXKIACHHUM B XOJ€ PEHICHHUS] TeOMETPUUECKUX
3a/1a4, YMEHHE BBIIBUTATh W ONPOBEPraTh THUIIOTE3bI HEMOCPEJACTBEHHO WCIOIB3YIOTCS TIPH
peIlIeHnH 3a7]a4 eCTECTBEHHO-HAYYHOTO 1IMKJIIa, B YACTHOCTHU U3 Kypca (DHU3HKH.

YMeHrne OpUEeHTHUPOBATHCS B MPOCTPAHCTBE MTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX
JesTeNbHOCTH 4YenoBeka. OpueHTaIMs 4eloBeKa BO BPEMEHHM M MPOCTPAHCTBE — HEOOXOIMMOe
YCJIOBHE €r0 COIMAIIBHOTO OBITHSI, (hOopMa OTPAKEHUSI OKPYKAIOIIETO MHUPA, YCIOBHE YCHEITHOTO
MO3HAHUS U aKTUBHOTO MpeoOpa3oBaHus AecTBUTEIbHOCTH. OneprupoBaHUE MPOCTPAHCTBEHHBIMU
oOpazamu OO0BEIMHSIET pa3Hble BUABI yU4eOHOW W TPYAOBOM ACATEIHHOCTH, SIBISETCS OJIHUM U3
po(hecCHOHANBFHO BAKHBIX KA4eCTB, MOITOMY aKTyallbHa 3a7ada (OPMUPOBAHUS y OOYyUAIOIIUXCS
MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIAHOCTH OOPA3HOTO MBIIUIEHUS — CYIIECTBEHHOTO
KOMITOHEHTa B TIOJIFOTOBKE K MPAKTHYECKON JAEITeIbHOCTH IO MHOTUM HampaBIeHUSIM.

[lenb ocBoeHus mporpammsl yuebHoro kypca «I'eomerpus» Ha 6a30BOM ypoBHE 0Oy4eHHUS —
o0mieo0pa3oBareIbHOE U OOLIEKYJIBTYpPHOE pAa3BUTHE OOydarolmuxcs uepe3 oOecredeHue
BO3MOKHOCTH TIPUOOPETCHHS] W HCIOJIh30BAHUS CHUCTEMAaTUYECKUX TE€OMETPUUYECKUX 3HAHWK WU
JIeicTBUH, crienn(UIHBIX TeOMETPUHU, BO3MOXKHOCTH YCHEIIHOTO MPOAOHKEHUS 00pa3oBaHUs IO
CIICIIHATEHOCTSIM, HE CBSI3aHHBIM C IMPUKJIAHBIM HCIIOIh30BaHHEM I€OMETPHH.

[TporpamMma o reomeTpun Ha 6230BOM ypOBHE MpeqHA3HA4YeHA IS 00y4YalomuXcsl cpeaHen
IIKOJIbI, HE WCHBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJAHCHHA Ha YpPOBHE OCHOBHOTO OOIIETo
oOpa3oBanus. Takum oOpa3zom, oOydaromuecs Ha 0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIHeE
MaTeMaTHYECKHE YMEHUS, CBSI3aHHBIC CO CICIH(PHUKON Te€OMETPUN M HEOOXOJIUMBIC JIJIS KU3HHU B
coBpeMeHHOM obOmecTBe. KpoMe 3TOro, oHM MMEIOT BO3MOXKHOCTh H3YYHTh T'€OMETpHio Ooiee
rIyOOKO, €Clu B JajJbHEWIEM BO3HUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHUX 3HAHUSAX B
npohecCHOHATBEHOM NeSTeLHOCTH.

JlocTrkeHre Ieu OCBOEHUSI MPOTrpaMMbl OOECIEYMBACTCS PEIICHHEM COOTBETCTBYIOIIMX
3anay. [lpuopureTHpIME 3amauaMu OCBOeHUsI Kypca «l'eomerpun» Ha 6a3oBOM ypoBHe B 10—11
KJIaccax SIBJISTFOTCS:



dbopMHpoBaHHE TPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOW KyJBTYpPhl U OCO3HaHHE €&
B3aMMOCBSI3H C OKPY’KaIOLIUM MUPOM;

(GopMHpOBaHUE MPEACTaBIECHUS O MHOTOTPAHHUKAaX W TejJaxX BpAIIEHUS KaK O Ba)KHEHIINX
MaTeMaTHYECKUX MOJENSIX, MO3BOJISIONUX ONUCHIBATh U M3y4yaTh Pa3HbIE SIBJICHUS OKPY’KaIOLIETO
MUDA;

(dbopMHpoBaHUE YMEHUS PAaClO3HABATh HAa YEPTEXkKAX, MOJACISIX U B PEabHOM MHPE MHOTOI'PaHHHUKH
U TeJa BpallleHMs;

OBJIQICHUE METOJaMM pELICHHs 3aJad Ha IOCTPOEHUS Ha HM300PaXKEHUAX IPOCTPAHCTBEHHBIX
buryp;

dbopMHupoBaHHE YMEHHs ONEPUPOBATh OCHOBHBIMU TIOHSATHSMH O MHOTOTPAaHHUKAX M TeJax
BPALLEHHUS U X OCHOBHBIMU CBOWCTBaMH;

OBJI3JICHUE AJTOPUTMAaMM PELICHHUs OCHOBHBIX THIIOB 3aJay; (JOPMUPOBAHHE YMEHUS NPOBOAUTH
HECJIOKHbBIE J0Ka3aTeNIbHbIE PACCy’KICHHUS B XOJI€ PELIECHUS CTEPEOMETPUUYECKUX 3a7au U 3a1ad C
IPAaKTUYECKUM COJCPKAHUEM;

pa3sBUTHE HHTEIUIEKTYaJIbHBIX M TBOPYECKMX CHOCOOHOCTEH 00ydaromuxcs, I03HaBaTEeIbHON
AKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHUN, KpUTUYHOCTU MBILUICHHUS;

dopmupoBanre (HYyHKIIMOHAILHONW IPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHH: YMEHHE pPaclio3HaBaTh
HPOSIBJIEHUS] TEOMETPUUYECKUX HOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX KHU3HEHHBIX
CUTyalUsX M IpU H3YYEHMM JpPYIHUX Y4YEOHBIX NPEIMETOB, NPOSBIEHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (pOpMyJIMPOBATh UX Ha S3bIKE T€OMETPUH U CO3/1aBaTh F'€OMETPUUYECKHE MOJIEIH,
IPUMEHSTh OCBOCHHBI T'€OMETPUYECKUH amnmapar A pElIeHUs NPAKTUKO-OPUEHTHUPOBAHHbBIX
3ajiay, UHTEPIIPETUPOBATh U OLIEHUBATh [TOJYyYCHHbIE PE3YIIbTATHL.

OTnuuuTeNbHON OCOOEHHOCTBIO NMPOrPaMMBbl SIBJISIETCS BKJIIOUEHUE B KypC CTEPEOMETPHUM B
Hayaje ero M3y4eHus 3a/lay, pellaeMblX Ha YPOBHE MHTYMTHBHOIO MO3HAHMS, M ONpPEAeIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HHUMH, YTO CIIOCOOCTBYIOT pPa3BUTHUIO JIOTUYECKOTO U
IPOCTPAHCTBEHHOI'O MBILUIEHUS, CTUMYJIMPYET IPOTEKaHUE UHTYUTUBHBIX ITPOLIECCOB, MOTUBHPYET
K JJaJbHEHIIEMY U3YyYECHHIO IIPEIMETA.

[Ipeamourenue oOTHAETCS HATISAAHO-KOHCTPYKTMBHOMY METOJNy OOYy4eHHUs, TO €CTh
TEOPETUYECKHE 3HAHUS HMMEIT B CBOEM OCHOBE UYBCTBEHHOCTh IPEIMETHO-NPAKTUYECKOU
JEATENBHOCTH. Pa3BuTHE MPOCTPAaHCTBEHHBIX NMPEACTABIECHUHN Y ydalluXcs B Kypce CTEPEOMETPUN
IPOBOAMTCA 3a CYET pelIeHMs 3aJad Ha CO3[JaHhe MPOCTPAHCTBEHHBIX OOpa30B M 3ajady Ha
ONepUpPOBAaHUE NPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpaza MPOBOAUTCS C OMOpPOH Ha
HarJsHOCTh, @ ONIEpUPOBaHUE 00pPa30M — B YCIIOBUSAX OTBJIEUEHUS OT HATJISJHOCTH, MBICIEHHOIO
W3MEHEHUS €r0 UCXOJHOTO COACpKaHUS.

OcHoBHBIE  coaepxaTenbHble JuHMM  Kypca «leomerpum» B 10-11  kimaccax:
«MHororpanHukn», «IIpsiMple M TUIOCKOCTH B IPOCTpaHCTBe», «Tena BpameHus», «BekTtopsl u
KOOpJMHATHI B MpOCTpaHCcTBEe». DOPMUPOBAHNE JIOTUYECKUX YMEHHM pacrpesiesnsercss He TOJIbKO
[0 COJIepKATENbHBIM JIMHUSIM, HO M 1O TrojaM oOydeHUs Ha YpOBHE CpeaHero oOImiero
o0Opa3oBaHwUs.

Conepxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJibTaTaM OCBOEHUS
pabouell mporpaMMmbl, pacpeeN€HHbIM [0 rojJaM 00y4eHHsI, CTPYKTYpUPOBAHO TaKUM OOpa3oM,
4TOOBI OBJIA/ICHUE T€OMETPUUECKUMU MOHATUSAMHU U HAaBBIKAMH OCYIIECTBIISIIOCH MOCIEA0BATENLHO
U TOCTYyNaTeabHO, C COOJMIOJEHUEM TMPHUHIUIA [PEEeMCTBEHHOCTH, 4YTOOBI HOBBIE 3HAHUS
BKJIIOYAJIMCh B OOIIYI0 CHCTEMY T€OMETPUYECKHX MPEACTABICHUN OOYYaroLIUXCs, paclIupss U
yriyouisist €€, 00pasyst MpOYHBIE MHOKECTBEHHBIE CBSI3H.

[IporpammMoil  mpeaycMOTpEeHO  IieJieHanpaBieHHOe (QopMUpOBaHUE  (DYHKIIMOHAIBHOU
rPaMOTHOCTH OOYyYalolUXCsi — CHOCOOHOCTH NPHUMEHSATh IOJIyY€HHBbIE B Ipoliecce OOydeHHUs
3HAHUS IS peIieHUs] YUeOHbIX U MPAKTHUECKUX 3aj1au.

OCHOBHBIMU  COCTAaBJISIIOUIMMH  (DYHKIIMOHAJIBHOM TI'PaMOTHOCTH  SIBJISIFOTCS CHOCOOHOCTH
yeJiOBeKa JIeCTBOBATH B  COBPEMEHHOM o0mIecTBe, PpelIaTh Ppa3iuyHble 33124
(MaKCHMMAaJIbHO IIMPOKOI0 IMANAa30HAa), HCIO0JIb3YS NPH 3TOM ONpe/eJeHHbIC 3HAHUS, YMEHUS
H KOMIIeTeHIHH.



B kayecTBe OCHOBHBIX COCTABISIONIMX (YHKLIMOHAIBHOM I'DPaMOTHOCTH BBIAEIICHBI:
MaTeMaTHUYeCKasi, YNUTATeNbCKas, €CTECTBEHHOHAay4Has, (PMHAHCOBAsi TPAMOTHOCTH, TIJI0OAIbHbIC
KOMIIETCHIIMM U KPEaTUBHOE MBILIUICHHUE.

@OyHKIMOHAIbHASL TPAMOTHOCTH MPOSIBJIAETCS B PEILICHUU TPOOJIEMHBIX 3a/1a4, BBIXOIALINX
3a Ipezessl y4eOHbIX CUTYyallui, 1 HE NOXO0XKHUX Ha Te 3aJau, B X0J€ KOTOPBIX MPUOOpETAINCh U
oTpalbaThIBANINCh 3HAHMS W YMEHUS. DTH CHTyallud CBSI3aHBI C Pa3HOOOpa3HBIMU AacClEeKTaMHu
OKpY KaroIleH KU3HU.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reomerpumn otBoautTcs 2 yaca B Heaento B 10 kimacce u 1 yac B Hepenmo B 11
KJIacce, BCero 3a JBa roaa ooydenwus - 102 yueOHBIX vaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

I[Ipsimble n MUI0CKOCTH B MpocTpancTBe ( 444)

OcHoBHBIE MOHATHUS cTepeoMeTprr. Touka, mpsmas, II0CKOCTh, MpocTpancTBo. [ToHsaTre 06
AKCHOMAaTUYECKOM ITOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMHOe pacnosioxeHue NpsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECs, I1apajuleiIbHbIE U
cKpemuBawpmuecss npsMble. [lapamnenbHOCTh NpsSMBIX M IUIOCKOCTEW B IPOCTPAHCTBE:
MapajulesibHbIE NPSIMBIE B IPOCTPAHCTBE; MAPAJUIETBHOCTD TPEX MPAMBIX; MAPAIIIETBHOCTD MPSAMOU
U IUIOCKOCTU. YTJIBI C COHAIIPaBJICHHBIMU CTOPOHAMHU; YroJl MEXAY INPSMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh IUIOCKOCTEN: MapajulelIbHbIE TUIOCKOCTH; CBOMCTBA IMAapajuIENIbHBIX IIOCKOCTEH.
[Ipocreiiimue npocTpaHCTBEHHbIE (UTYyphl Ha IUIOCKOCTH: TETpas’Ap, KyO, mapasuieenures;
MIOCTPOEHUE CEUEHHUI.

[lepneHauKyISIPHOCTD MPSMOM U IJIOCKOCTH: NEPHEHANKYJISPHBIE IPSIMbIE B IIPOCTPAHCTBE,
NpsMbIE MApAJIICTbHBIE W MEPIEHAUKYJISPHBIE K IUIOCKOCTH, NPU3HAK MEPIEHAUKYISIPHOCTH
PsIMOM U IUIOCKOCTH, TEOPEMA O MPAMON MEPHEHAUKYISIPHON MIOCKOCTH. YTJIbl B IPOCTPAHCTBE:
Yroja MEXAy IpPsMOM M INIOCKOCTBIO; IBYTPAHHBIM yroJ, JIMHEWHBIA YroJl JIBYTPAHHOIO YTJIa.
[lepneHauKyIsip U HAKJIOHHBIEC: PACCTOSHHE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE OT HPSIMOU 10
IUIOCKOCTH, TPOEKIUs (UTYphl Ha IUIOCKOCTh. [leprneHAuKyIsIpHOCTh IUIOCKOCTEH: TMpHU3HAK
NEepPHEHANKYISIPHOCTU ABYX MI0cKocTell. Teopema o Tpéx nepreHauKyaspax.

MHuororpanHuku (244)

[loHsiTHE MHOTOIPAHHKMKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHHKA, BBIMYKJIbIE U HEBBIITYKJIbIE
MHOTOTPAaHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yrosibHas npusMa; TpaHd U OCHOBAHUSA
OpU3MBL, TpsiMasi W HAKJIOHHAsS TpU3Mbl; OOKOBas M TOJHAS TOBEPXHOCTh IPHU3MBI.
[Tapannenenunen, NpsAMOYTrOJIbHBIM MNapajuieNenunes U ero cpoucrBa. llupammpa: N-yrosbHas
nupaMuja, TPaHU M OCHOBAaHHWE NHPaMUIbl; OOKOBas M TOJIHAS TIOBEPXHOCTh IMHUPAMUJIBI;
nmpaBuWbHAsE MW yCEUE€HHAas TMHpaMuja. OJIEMEHTBHl TPU3Mbl M mHpaMuibl. [IpaBuibHBIE
MHOTOIPAHHUKHU: TMOHSTHE NPABWIBHOTO MHOTOIPAaHHUKA; IpaBUJIbHAs MpU3Ma W MpaBUIIbHAA
nyupamMuja; mpaBuiIbHAs TPEYroJibHAs MUpaMuia U MpaBWIbHBINA TeTpadap; kyO. [Ipeacrasnenue o
MPaBUJIbHBIX MHOTOTPAaHHUKAX: OKTA3p, J0AeKadap U ukocasap. CedyeHust mpu3Mbl U MUPAMHU/IBI.

CummeTpusi B TPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIHHO TOYKH, MPSIMOM, TUIOCKOCTH.
DJIEMEHTHl CAMMETPHUH B TUpamMuax, napauieiaenuneaax, NpaBUuibHbIX MHOIOTPAaHHUKAX.

Brruncnenue 351eMEHTOB MHOTOTPAaHHUKOB: pEOpa, nauaroHanu, yribl. [lnomaas OG0koBoi
MOBEPXHOCTH U TOJHOW MOBEPXHOCTH MPSMOU MPU3MBI, TIOIIAh> OCHOBaHMI, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomanbs OOKOBOW MOBEPXHOCTH U IMOBEPXHOCTH IMPaBUIIBHON
MUPaMUJIBI, TEOpEMa O TUIOoIIaau yceu€HHoU mupaMusl. [lorstre 06 06béMe. OOBEM MHUpaMUIbI,
MIPU3MBI.

[Tonobupie Tema B mpocTpaHcTBe. COOTHOLIEHUS MEXKAY IUIOMIAASIMU TOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

11 KJIACC

Tena Bpamenus (204)

[{wimHapuyeckass TOBEPXHOCTh, O00pasylollue [HUIMHIPUYECKOH TMOBEPXHOCTH, OCh
HWIMHJPUYECKON moBepXHOCTH. LlunuHap: ocHoBaHMSA U OOKOBasi MOBEPXHOCTh, OOpasyromas u
0Cb; TUIOIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckass moBepxHOCTb, 0Opa3yrolMe KOHHYECKOW IIOBEpXHOCTH, OCh M BepUIMHA
KOHHYECKOW 1moBepxHOcTH. KoHyc: ocHOBaHME U BepIIMHA, 00pa3yomas U 0Ch; MIIONaab OOKOBOM
U TIOJIHOM TOBEPXHOCTHU. YCEUEHHBIH KOHYC: OOpa3ylollue M BBICOTa; OCHOBAHMUS U OOKOBas
IIOBEPXHOCTb.



Cdepa u map: ueHTp, paauyc, AMAMETpP; IUIOMIAAL MOBepxXHOCTU cdeprl. B3aumuoe
pacrionioskeHue cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N306paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka HUIMHApa U KOHYca.

KomOuHarmu Ten BpameHust ¥ MHOTOTPaHHUKOB. MHOTOTpaHHHK, ONMCAHHBIA OKOJIO C(ephl;
cdepa, BliMcaHHAsi B MHOTOTPAaHHUK, UJTU TEJIO BPAIICHHUS.

[Torsitue 006 o00béMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00béMe
MPSIMOYTOJIBHOTO Mapajienenumnena u cieactsus u3 ne€. O0béM nunuuapa, konyca. O6béM mapa
Y TUIOIIATb CEPBHI.

[Tonobubie Terna B mpocTpaHcTBe. COOTHOLIEHUS MEXIY IUIOUIAASMHU IOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

Ceuennss uunuHApa (mapajulelbHO W MEPHEHAMKYJISPHO OCH), CEYEeHHUS KOHyca
(mapaenbHOE OCHOBAHUIO U IPOXO/SIIEE YEpPe3 BEPILLUUHY ), CEUEHUS 111apa.

BexTopbl u kKoopaAMHATHI B IpocTpaHcTBe (144)

BexTop Ha miockoctd U B npocTpaHcTBe. ClI0KEHUE U BBIYMTAHHUE BEKTOPOB. Y MHOXKEHME
BEKTOpa Ha 4wucio. Pa3znoxeHue BekTopa MmO TpEM HEKOMIUIaHapHbIM BekTopam. lIpaBuio
napajuienenunena. Pemenue 3anay, CBA3aHHBIX C MPUMEHEHMEM IPaBUJI JEHCTBUI ¢ BEKTOpaMHU.
[IpsimoyronbHas cucreMa KoopauHat B mpoctpancTBe. Koopaunatel Bekropa. [Ipocrelimue 3agaun
B KOOpJMHATaX. YToJl Mexay BekropaMu. CKallipHOE ITPOU3BEAECHNE BEKTOPOB. Bhrunciaenue yrios
MEXAY NOpAMBIMHU M  IUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIA METOJ IpPU  PEIICHUU
F€OMETPUUECKUX 3ajau.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMHHOCTHBIE PE3YJIBTATbBI

JIngHOCTHBIE pe3yibTaThl OCBOEHHUS MPOrpaMMbl ydeOHOro mpeamera «MaTemaTukay
XapaKTEPU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C()OPMUPOBAHHOCTHIO  TPAKIAHCKOW TMO3UIMH  OOydYaloImIerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHHCKOTO OOIIECTBA, MPEJACTABICHUEM O MaTEeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHHUN, TMPOLEIYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCH M TIP.), YMEHHEM B3aUMOJICMCTBOBaTh C COLMAJBbHBIMA HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSAMHU U Ha3HAYCHUEM.

IlaTpuoTHYecKkoe BOCIMTAHHE:

c(OPMHPOBAHHOCTHIO POCCUICKON T'pa)XIaHCKOW WIACHTUYHOCTHU, YBOKEHHS K MPOILJIOMY H
HACTOAIIEMY POCCHUMCKOW MaTEMaTHKH, [IEHHOCTHBIM OTHOIIEHHUEM K JOCTHXKEHHUSIM POCCHMCKHX
MaTeMaTUKOB M POCCHUICKOM MaTEMaTHUYE€CKOM IIKOJbI, K MCIOJb30BAHUIO 3THUX JOCTHKEHUU B
JIpYruX HayKaX, TEXHOJIOTHUAX, chepax SIKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHHMEM JYXOBHBIX IIEHHOCTEH  poccuiickoro Haponaa; cHOpMHPOBAHHOCTHIO
HPAaBCTBEHHOI'0 CO3HAHUS, YTUYECKOTO IOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKHMM IPUMEHEHUEM
JOCTH>KCHUI HAYKM U JAESTENbHOCTbIO YUYEHOTO; OCO3HAHMEM JIMYHOTO BKJAJa B IMOCTPOCHHE
YCTOWYIMBOTO Oy IyIIEro.

IcTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKHUM OTHOILICHUEM K MUPY, BKIIFOYAsl SCTETUKY MATEMATUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aJla4, PEHICHWH, pPACCYKICHMI; BOCIPUUMUYHMBOCTHIO K MATEMAaTUYECKUM acCleKTaM
pa3IMYHBIX BUOB UCKYCCTBA.

dusnueckoe BoCNUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHSI TPUMEHSATh MaTeMaTUYECKHE 3HAHUS B MHTEpPEcax 3J0pOBOTO
u Oe3omacHOro oOpa3a >XHM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO (3A0pPOBOE
MUTaHue, COATAHCUPOBAHHBIA PEXUM 3aHATUN W OTIIbIXa, pEeryisipHas ¢u3ndeckass akTUBHOCT);
(bU3UYECKOTO COBEPILICHCTBOBAHUS, IPH 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHOMN 1€ATEIHHOCTHIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHUEM IICHHOCTH TPYIOJIOOUS; MHTEPECOM K pPa3IMYHBIM
chepam mnpodeccHOHATBHON JEATEIHHOCTH, CBSI3AHHBIM C MATEMAaTUKOW M €€ MPUIOKEHUSIMH,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BbIOOp Oynymiel mpodeccuu M pearn3oBBIBaTh COOCTBEHHBIC
JKU3HEHHBIC IUJIaHbI; TOTOBHOCTHIO W CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3oBaHUIO H
€caM000pa30BaHUIO Ha MPOTHKEHUU BCEH KU3HU; TOTOBHOCTBHIO K AaKTUBHOMY YYacTHUIO B PEIICHUU
MPAKTUYECKUX 3a7a4 MAaTEMATUYECKOW HAPABIECHHOCTH.

IK0JI0rHYecKoe BOCIUTAHNE:

c(hOpMUPOBAHHOCTBIO JKOJIOTHUYECKOW KYJIBTYphl, TMOHUMAaHWEM BJIUSHUS COIHMAIBHO-
SKOHOMHMYECKHX IPOLECCOB HA COCTOSHHE MPUPOJHOM M COLMAJIBHOW CpeIbl, OCO3HAHUEM
100aTBHOTO XapaKkTepa AKOJIOTHYECKUX MPOOIeM; OpUEHTAIlMe Ha TPUMEHEHNE MaTEeMaTHUYEeCKIX
3HAHMI JJIs pelIeHHsl 3a/1a4 B 00JIaCTH OKpYKAIOIIeH cpeibl, MIaHUPOBAHUS MMOCTYIKOB U OIEHKH
WX BO3MOXXHBIX MMOCIECTBUH ISl OKPY>KArOIIEeH CpeIbl.

I{leHHOCTH HAYYHOI'0 MO3HAHUS

c(hOpMUPOBAHHOCTHIO  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKW W OOIIECTBEHHOW MPAKTUKU, MOHMMAHMEM MAaTeMaTH4YeCKOW HayKd Kak cgepbl
YEJIOBEYECKON NIESITEBHOCTH, 3TAaNOB €€ Pa3BUTUS M 3HAYMMOCTH IS PAa3BUTUSA UHBWIN3ALNY;
OBJIAJICHUEM SI3BIKOM MAaT€MaTUKH U MAaTEMATHYECKOW KYJIbTYpOM KaK CPEACTBOM IIO3HAHMS MUPA;
TOTOBHOCTBIO OCYHIIECTBIIATH MMPOEKTHYIO U UCCIIEIOBATENBCKYIO JEATEIbHOCTh NHIUBUYyaIbHO U B
rpymnune.



METAINIPEJMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yibTaTbl OCBOCHHUS MPOrpaMMbl yueOHOro mpeamera «MaTemaTukay
XapaKTepU3yIOTCS  OBIAJCHHEM  YHUBEPCAJIbHBIMU  HO3HAGAMEIbHbIMU oeticmeusmu,
VHUBEPCANIbHLIMU — KOMMYHUKAMUBHLIMY ~— OCUCMBUAMU,  VHUBEPCANbHbIMU — pe2VAamUEHbLMU
oelicmeusmu.

1) Vuusepcanvnvie nosnasamenvuvle Ociicmsus, obecneuusaiom Gopmuposanue 6a306bix
KOZHUMUBHBIX NPOYEcco8 00y4aouuxcs (0c6oenue Memooo8 HO3HAHUSA OKPYHCAowe20 Mupd,
npuUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomamso ¢ ungopmayueti).

basoBble Jlornyeckue a1ecTBUA:

BBISIBJISITH M XapPaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKH MATEMaTHYECKHUX OOBEKTOB, MOHSITHIA,
OTHOLICHUH MEXIy MOHATHAMH; (DOPMYIUpPOBaTH ONpPENEICHUS MOHSTHI; YyCTaHAaBIUBATh
CYIIECTBEHHBIA MPU3HAK KIACCU(PUKALWU, OCHOBAHUS JJIsi OOOOIICHUS M CPaBHEHHSI, KPUTCPUU
MIPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OpMYyJIHpPOBaTh M  NpeoOpa3oBbIBATH  CYXKJACHHUSA:  YTBEpPAUTEIbHBIE U
OTpUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIINE; YCIIOBHEIC,

BBISIBJISITH MaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOPEYUsS B (aKTaxX, JAHHBIX,
HAOJIIOJICHUSAX W YTBEPXKICHUSX, MpeJiaraTh KPUTCPUH IS BBISIBICHUS 3aKOHOMEPHOCTCH U
MPOTUBOPEUHNL;

JeNaTh BBIBOJABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX M HWHAYKTHBHBIX
YMO3aKITFOYCHHM, YMO3aKIIFOUSHUH 110 aHAJIOTHH;

MIPOBOJMTE CaMOCTOSITEIPHO JOKA3aTeIbCTBA MATEMATHUYECKHX YTBEPXKICHUU (TIPSIMBIE W OT
MPOTUBHOTO), BBICTpAaWBaTh apPryMEHTALMIO, TPUBOAUTH MPUMEPhl U  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CY)KICHHSI H BHIBOJIBI;

BEIOMpaTh CIOCOO pelieHus ydeOHOW 3amadd (CpaBHHUBATh HECKOJBKO BApUAHTOB PEIICHUS,
BbIOMpaTh HanboIee MOAXOASIINN C YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble HcciieoBaTeIbCcKHE JAeiiCTBUS:

UCIIOJIb30BAaTh BOMPOCHI KaK HCCIICNOBATCIIbCKUM HWHCTPYMEHT IO3HAHUS; (DOpPMyIHpOBaTH
BONPOCH, (UKCHPYIOIIHE MPOTUBOpEUYHE, MpoOieMy, YCTaHaBIMBaTh MCKOMOE M JIaHHOE,
(GbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIINI0, MHEHHUE;

MIPOBOJINTH CaMOCTOSITEIPHO CIUTAHUPOBAHHBIN 3KCIIEPUMEHT, HMCCICJIOBAHUE 1O YCTAHOBIICHHUIO
0COOCHHOCTE MaTeMaTH4eCKOro O0BhEKTa, SABIEHUS, MPOIIECCa, BHISBICHUIO 3aBUCUMOCTEH MEXTY
00BEKTaMH, SIBJICHUSIMH, TTPOIECCAMH,

CaMOCTOSITENILHO  (pOpMyITUpOBaTh OOOOIIEHUS H BBIBOJBI 10 pe3yJIbTaTaM MPOBEIEHHOTO
HAOJIO/ICHUs, WCCIICIOBaHMS, OIICHUBATH JIOCTOBEPHOCTh TOJYUYSHHBIX PE3YyJbTaTOB, BBIBOJOB U
000011IeHHI];

MIPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE TPOIECCa, a TAKKE BBIIBUTATH TPEIAINOJIONKEHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBHSIX.

Paborta ¢ nnopmanmeii:

BBISBJIATH AeQUIMTH HHGOPMAIUH, JAHHBIX, HEOOXOIMMBIX JIJIsl OTBETA Ha BOIIPOC U JIJISl PEIICHUS
3aJ1aH;

BEIOMpaTh WHPOPMAITUIO U3 UCTOYHHKOB PA3JIMYHBIX THIIOB, aHATH3UPOBAThH, CUCTEMATH3HUPOBATh U
MHTEPIPETHPOBATH HHPOPMAIIUIO PA3TUYHBIX BUIOB U (DOPM MpeICTaBICHUS;

CTPYKTypUpOBaTh HH(POPMAIMIO, TPEACTABIATh €€ B pa3IUYHBIX (QopMax, HILTIOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAJEKHOCTh HH(POPMAIIHH 110 CAMOCTOSATEIHHO C(HOPMYITHPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanvhvle KOMMyHUKamugHble Oeticmeus, 00ecnedusarom chopmMuposanHocns
COYUATILHBIX HABLIKOB 00YUAIOUUXCAL.



Oo0menue:
BOCIPUHUMATh U (HOPMYJIUPOBATH CYXKIACHHS B COOTBETCTBHM C YCIOBUAMHU M LEISIMH OOILICHUS;
SICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS 10 X0y pEeUIeHUs 3a/1a4i, KOMMEHTHUPOBATh NOJyYEHHBIA PE3yibTaT;
B XOJIe 00CYX/ICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYk/IaeMOU TeMbl, MPOOJIEMbI, pelIaeMoit
3a/lauy, BBICKA3bIBaTh WJICH, HALCJICHHBbIE HA MOMCK PEIIEHUs; COMOCTaBIATh CBOU CYXKICHHS C
CYXXJIGHUSIMU JPYTUX YYaCTHUKOB Juaiora, oOHapy>KMBaTh pa3jM4yle U CXOJICTBO IO3UIUH; B
KOPPEKTHOI opme popMyIupOBaTh pa3HOTIACHs, CBOM BO3PAKECHHUS;
NPEACTABISATh  PEe3yJibTaThl PELICHUsS 3a/Jayd, OSKCHEPUMEHTa, WCCIEJIOBAHUS, IPOEKTa;
CaMOCTOSITENIFHO BBHIOMPaTh (popMaT BBICTYIUICHHUS C YYETOM 3a/1ad MPE3CHTALUU U OCOOCHHOCTEH
ayJIUTOPUHU.

CoTpyaHn4ecTBo:
MOHUMATh U HMCIIOH30BATh MPEUMYIIECTBA KOMAHIHOW W WHAUBHIyJIbHOW PabOThI IPHU PEIICHUU
y4eOHBIX 3a7ay; NPUHUMATh LEelb COBMECTHOW JESATEeNbHOCTH, IUIAHUPOBATh OpPraHU3aIUIO
COBMECTHOM paloThl, pacHpeAensTb BUABI padoT, IOroBapUBaThCA, OOCYKIaTh NPOLECC U
pe3ynbTaT paboThl; 0000IIaTh MHEHUS HECKOJIBKUX JTIOCH;
y4acTBOBATh B IPYMIOBBIX hopMax paboThl (00Cyx)AeHUS, 0OMEH MHEHHI, «MO3TOBbIE IITYPMbD) U
WHBIE); BBITIOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JACHCTBUS C IPYTUMHU WICHAMHU
KOMaHJbl; OIICHMBATh KAyeCTBO CBOEr0 BKIaJAa B OOHIMI MPOAYKT IO KPUTEPUSM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMHU B3aHMOJICHCTBHSI.

3) Vuueepcanvnvie pezynamuenvie Oeticmeus, 0becnevusaiom Gopmuposanie cMulCi08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranu3anus:
COCTaBIISITh IUIAH, AITOPUTM PEIICHUS 3a/1ayM, BHIOMPATh CIOCO0 pelIeHus: ¢ y4€TOM UMEIOLIUXCS
pecypcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBAaTh BapUaHTHI
pelieHuit ¢ y4éToM HOBOW MHGPOpMAIUH.

CaMOKOHTPOJIb:
BJIa/IETh HaBBIKAMM I103HABATEJIbHON peQUIeKCMM KaK OCO3HAHMS COBEpIIAEMbIX JAECUCTBUH U
MBICTUTENBHBIX MPOIECCOB, UX PE3YIbTATOB; BIAJETh CIIOCOOAMH CaMOMPOBEPKHU, CAMOKOHTPOIIS
Ipolecca U pe3yJibTaTa pelieHHsl MaTeMaTH4eCcKon 3a/1auu;
MPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYTH IIPU PEIICHUH 3a]]a4H, BHOCUTh KOPPEKTHUBHI B
JESTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, MAHHBIX, HAMJIEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;
OIICHUBATh COOTBETCTBHME pE3yJbTaTa LIETU U YCIOBHSIM, OOBACHITh MPUUYUHBI JOCTHIKCHHS WIH
HEJOCTH)KEHUSI PE3yJIbTaTOB JIEATENbHOCTH, HAXOAUTh OLIMOKY, /1aBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

MNPEAMETHBIE PE3YJIBTATHI

10 KJIACC

OrnepupoBaTh NOHATUAMU: TOYKA, MPAMasi, INIOCKOCTb.

[TprMeHSITh aKCHOMBI CTEPEOMETPUM U CIEJCTBUS W3 HUX MPU PEIICHUU TeOMETPUUYECKHX
3ajad.

OnepupoBaTh MOHATUSAME: MAPATIIETHHOCTh U MEPIECHAUKYISIPHOCTH MPSMBIX U TNIOCKOCTEH.

KnaccudunupoBaTs B3aMMHOE paciojioKeHUE NPSIMBIX U IUIOCKOCTEH B MPOCTPaHCTBE.

OnepupoBaTh NOHATUSMU: IBYTPAaHHBIN YTOJ, TPaHU ABYTPAHHOTO yTia, pedpo JBYTPaHHOTO
yTJ1a; JIMHEHHBIA yTOJI IBYTPAHHOTO YIJIa; TPayCHAs Mepa JIByTPaHHOTO yTJia.

OnepupoBaTh TOHATUSMHU: MHOTOTPAaHHUK, BBIMYKJIBIH W HEBBIMYKIbIi MHOTOTPaHHUK,
3JICMCHTBI MHOI'OI'PAaHHHUKA, HpaBHJ’IBHBIﬁ MHOTI'OI'paHHUK.

PacriozHaBaTh OCHOBHBIE BMJIbI MHOTOTPaHHMKOB (MMpamMuja; HpuU3Ma, HPSIMOYTOJIbHBIN
napajuiesenumnes, Kyo).



KnaccudumupoBarh MHOTOTpaHHUKH, BEIOUpAss OCHOBAHUS ISl KiIacCU(UKAIUU (BBITYKIIbIC
N HCBBIIIYKJIBIC MHOT'OIPAHHUKH; MPABUJILHBIC MHOTOTPAHHUKU; NPAMBIC W HAKJIIOHHLIC TPH3MBI,
napauieJIeTUuIeIbI).

OHGpI/IpOBaTb IMOHATHUAMU: CCKyllad IMJIOCKOCTh, CCHCHHUC MHOT'OI'PAHHHUKOB.

OOBSACHATH MPUHIIUIIBI IOCTPOCHUST CEUCHHIA, UCTIONIb3YSI METOJI CJICIIOB.

CTpOI/ITB CCUCHUSA MHOI'OIrpaHHUKOB MCTOAOM CJICIOB, BBIIIOJIHATH (BBIHOCHBIG) IIJIOCKUE
YEePTEIKU U3 PUCYHKOB TMPOCTHIX 00BEMHBIX (DUTYP: BHI CBEPXY, COOKY, CHU3Y.

Pemrats 3aa4i Ha HaXOXJACHUC I'COMCTPHUYCCKUX BCJIIMYUH I10 06pa3uaM HJIN aJIrOpUTMam,
NPUMEHSS U3BECTHBIC aHAIUTUYECKHAE METO/IbI IPU PEIICHUU CTaHIAPTHBIX MATEMAaTHUYECKHUX 3aa4
Ha BBIYUCIICHUC paCCTOSIHI/II\/JI MCXKAY ABYMs TOYKaMH, OT TOYKH OO0 HpHMOfI, OT TOYKH A0 IINIIOCKOCTH,
MEXY CKPEUTHBAFOIIUMHUCS MTPSIMBIMH.

Pemrats 3aa4i Ha HaXOXJACHUC I'COMCTPHUYCCKUX BCJIIMYUH I10 06pa3uaM HJIN aJIrOpUTMam,
NPUMEHSS] U3BECTHBIC aHATUTUYCCKAE METO/IBI TIPU PEIICHHH CTAaH/IAPTHBIX MATEMAaTHYECKUX 3a1a4
Ha BBIYHCIICHHUC YIJIOB MCKAY CKPCHIMBANOIIMMUCA IPSAMBIMH, MCKIAY HpHMOfI U IIJIIOCKOCTBIO,
MEXY TUIOCKOCTSIMH, JIBYTPaHHBIX YTJIOB.

Beruucnsate 00bEMBI M IIJIOIMIAM TMOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma, MUpamMuia)
npuMeHeHHeM (OpMyII; BBIUMCIIATH COOTHOLICHUS MEXIY IUIOINAJSIMU MMOBEPXHOCTEH, 00BEMaMu
HOI[O6HBIX MHOTI'OI'paHHUKOB.

OnepupoBaTh TMOHATUSAMHU: CHMMETPUS B TMPOCTPAHCTBE; IEHTP, OCb M IUIOCKOCTh
CUMMETPUU; LEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPBI.

W3Bnekath, MpeoOpa3oBbIBATH W HMHTEPIPETUPOBATh HH()OPMALHUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTEeKaX U PUCYHKAX.

[MpumensaTp reomerpudeckue (GakThl JUISI  PEIICHHS  CTEPEOMETPUYECKHX  3ajad,
MPEITOJIATA0IINX HECKOJIBKO INAroB PEIICHUS, €CIU YCJIOBHS NMPUMCHCHHS 3aJlaHbl B SIBHON
dbopwme.

IIpuMeHATh NPOCTEHIINME IPOTrPaAMMHBIE CpPEICTBA M AJIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1au.

IIpuBoauT, NIpUMEPB MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B NPUPOAEC M  KU3HU,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

IIpuMeHATh NOJydYEHHBIE 3HAHUS HA NPAKTUKE: AHAIW3UPOBATh DPEAIBHBIC CUTyalud U
NPUMEHSTh  HM3yYeHHbIE TOHATUS B  TpoIlecce TMOUCKAa  PEHIeHHS  MaTeMaTH4ecKu
chopMyTMpOBAaHHON MPOOJIEMBbI, MOJECIMPOBATH pEAIbHBIC CHUTyallMd Ha S3BIKE TEOMETPHH,
UCCIIEIOBATh TMOCTPOCHHBIE MOJENU C HCIOJb30BAHHEM TI'€OMETPUUECKUX TMOHSITUH U TEOPEeM,
arrapara anre6pbl; peuaTth MPAKTUYCCKUC 3ajavdi, CBA3AHHBIC C HAXOXKIACHUECM TI'€COMETPHUYCCKUX
BEJIMUKH.

11 KUIIACC

OnepupoBaTh MOHATUSAMH: IMIMHJIpUYECKas MOBEPXHOCTb, 00pa3yrole HUIMHIAPUIECKOM
MOBEPXHOCTHU, HUIUHAP, KOHHUYECKasd IOBCPXHOCTD, 06pa3y}01m/1e KOHUYECKOM IMOBEPXHOCTH,
KOHYC; cpepruecKasi IOBEpXHOCTb.

Pacnio3naBath Tena BpaieHus (LMIUHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTyYSHHS TEJI BPALICHHUS.

KnaccudumupoBars B3auMHOE pactiofiokeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh MOHATUSMH: ILAPOBOW CErMEHT, OCHOBAaHHE CErMEHTa, BBICOTA CErMEHTAa,
IapOBOM CJIOM, OCHOBaHME MIAPOBOTO CJI0S, BBICOTA MIAPOBOTO CIIOS; APOBOM CEKTOP.

Borancnate 00bEMBI U MIIOMAAN TOBEPXHOCTEH TN BpAIllEHUs, T€OMETPUUECKUX TENI C
npuMeHeHueM (Gopmyir.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIIMUCAHHBIA B CPEPy U OMHUCAHHBIA OKOJIO chepsl;
cq)epa, BIIMCaHHAasd B MHOI'OI'PaHHUK HUJIK TCJIO BPAIICHUAA.

BrIaucnaTh COOTHOLIEHUS MEKIY TIOMIAASIMH TOBEPXHOCTEN U 00BEMaMH MOTOOHBIX TETI.
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N3o0paxarh uszydyaemble GUTYpbl OT PYKHM M C HPUMEHEHHEM TMPOCTHIX UYEPTEKHBIX
HHCTPYMEHTOB.

BrInoHATE (BBIHOCHBIE) TJIOCKHWE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHHUS TeJl BPALICHUSI.

W3Briekatb, MHTEPIPETUPOBATH M IMPEOOpPa30BbIBATH MHYOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYECKUX (PUTypax, MPeICTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

Brimonagare HeﬁCTBHSI CJIOKCHU BCKTOPOB, BbIYUTAaHHA BCKTOPOB M YMHOXCHHUA BCKTOPA Ha
YHUCII0, 00OBACHATH, KAKUMH CBOMCTBAMH OHU 00J1a1al0T.

IIpuMeHATh IpaBUIIO NapaJuIeICINIIEIA.

OnepupoBaTh MOHATUSAMHU: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOpP, MOAYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEXKIy BEKTOpPaMH, CKaISpPHOE
MIPOU3BEIEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

HaXOI[I/ITb CyYMMY BCKTOPOB H IPOU3BCACHUC BCKTOpPAa HA YUCIIO, YIroJl MCKAY BCKTOpaMH,
CKaJIIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBarh IUIOCKOCTh YPAaBHEHHEM B JIEKaPTOBOW CHCTEME KOOPAMHAT.

[IpumensTb  reomerpuueckue (GakThl UIsI  pEHIEHHs CTEPEOMETPHYECKHUX  3ajad,
NPEIONIarafoIluX HECKOJIbKO IIaroB PEUICHHUs, €CIH YCIOBHsS NPUMEHEHHS 3aJaHbl B SIBHOU
dbopwme.

Pemratn HpOCTCﬁMHC rCOMCTPHUYCCKUC 3aJadd Ha IMPUMCHCHHUEC BCKTOPHO-KOOPAWHATHOI'O
MeTo/a.

Pemarn 3ala4yu Ha J0Ka3aTcJbCTBO MAaTEMATHYCCKHUX OTHOILIEHHUH U HaXO0XKICHUC
FEOMETPUUECKUX BEJIMYUH MO 00pasliaM WM alropuTMaM, MPUMEHsSs U3BECTHBIE METOIbl IMPH
PCIICHHU CTAHAAPTHBIX MATEMATHYCCKUX 3a1a4.

[IpuMeHsTh mMpoCTEWIINe MPOTrpaMMHBIE CpPEICTBA U  AJIEKTPOHHO-KOMMYHHMKAI[MOHHBIE
CHCTEMBI IIPU PEUICHUN CTEPEOMETPHUCCKUX 3a/ad.

[IpuBoauTH, MpUMEpPHl MATEeMATUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE U SKU3HH,
pacro3HaBaTh NMPOSIBIICHUE 3aKOHOB T€OMETPHH B ICKYCCTBE.

[IpuMeHsTh TONMy4YeHHBbIE 3HAHWS Ha MPAKTHKE: aHAIU3UPOBATH peajbHbIe CUTYallUd U
MNPUMCHATH HU3Y4YCHHBIC IIOHATUSA B mpounecce IIOUCKa pEeICHUA MaTeMaTN4YCCKN
c(hOpMyIUPOBAaHHON MPOOJIEMBbI, MOAETUPOBATH pealbHBbIE CHUTyallMH Ha SI3bIKE TEOMETPHH,
HCCIIEIOBAaTh TMOCTPOSHHBIE MOJICNM C HWCIOJIB30BAHUEM T'€OMETPUYECKHUX IOHATHH M TEOpeM,
anmapara anreOpbl; peraTh MPaKTUYECKHe 3aauM, CBS3aHHBIE C HAXOXKIECHHUEM T'€OMETPHUYECKUX
BCJIIMYHH.

Buabl gesiTeIbHOCTH 00y4YalOLIMXCSl, HANpPaBJIeHHbIe HA JOCTHKeHHe 00pa3oBaTe/bHBIX
pe3yJbTaToB
1. U3y4yeHue y4eOHBIX IpeAMETOB

OnuH U3 OCHOBHBIX BHOB YUE€OHOU JEATEIHPHOCTH — ATO M3y4eHHe ydeOHbIX mpenmeroB. I'OC
OTIpeIeIIsIeT, UTO 00YyJaroIIHecs JOMKHBI YMETh:

e aHANM3UPOBATH U 0000IATH HHPOPMAIIHIO;

e CHCTEMAaTH3WPOBATH 3HAHWS,

e pemIaTh 3a/1a4¥ U MPOOJIEMBI;

e  CaMOCTOSTEIHHO UCKATh HHPOPMAITHIO;

e KPUTHUYECKH OLIEHUBATH MOTYyUYECHHYIO HHPOPMAIIHIO.

21.]'[5[ JOCTHIXKCHHUSA OTUX ueﬂeﬁ 06yqafonmecs[ AOJIDKHBI aKTUBHO YYaCTBOBATh B YPOKax, BBIMIOJIHATH
JAOMAITHUC 3alaHUA, CAMOCTOATCIIBHO U3YyYaThb MAaTCPUAJIbl U TPUMCHATHL UX HaA ITPAKTHUKE.
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2. [IpoexTHAas 1eATEIBLHOCTD

[IpoekTHast MeATeTbHOCTh — ATO OJWH W3 HamOosee Y(P(PEKTUBHBIX CITOCOOOB 00YUYEHUS, KOTOPBIN
MO3BOJIIET y4allMMCs MPUMEHATHh MOJNy4YeHHble 3HaHUS Ha mnpaktuke. ®I'OC ompenenser, 4ro
o0yJaromuecs TOJKHBI YMETh:

e  COCTaBJIATH IUIAHBI U IIPOIPAMMBI JEHCTBUN;
e  CaMOCTOSTEIBHO UCKATh HHPOPMAIIHUIO;

e aHATM3UPOBATH U 0000IMATH HHPOPMAIIHIO;
e pemIaTh 3aJ1a4M U MPOOJIEMBI;

e paboTaTh B KOMaHJIE.

3. HccaenoBareabckan J1eATeJIbHOCTD

WccnenoBarenbekasi AESITEIBHOCTh — 3TO CIOCOO Pa3BUTHS YYalIUXCsl, KOTOPBIA TMO3BOJSET UM
CaMOCTOSTEIIbHO HcciieaoBaTh okpyskaromii mup. @PI'OC onpeaenser, 4To 00yqarouecs J0IKHBI
YMETh:

e  CaMOCTOSTEIHHO UCKATh HHPOPMAIIHUIO;

e aHAIM3UPOBATH U 00001ATH HHPOPMALIUIO;

e pemiaTh 3aJ1a4M U MPOOJIEMBI;

e paboTaTh B KOMaH/IE;

e  CaMOCTOSTEIbHO IUIAHUPOBATH U MIPOBOAUTDH UCCIIECTIOBAHUSI.

4. TBopueckas 1eiTeJIbHOCTh

TBopueckass JEATENBHOCTb — 3TO CINOCOO pa3BUTUSA OOYYarOIIMXCS, KOTOPBIM IO3BOJIET UM
HpOsIBIATE CBOU TBopueckue criocooHoctu. ®I'OC onpenensier, 4To oOyydarouirecs A0KHbl YMETh:

e  CaMOCTOSTENILHO UCKaTh HH(OPMAIIHIO;

e aHAMM3UPOBATH U 00001aTH HHPOPMALIUIO;
e pelarh 33Jauu ¥ NpoOJIeMbl;

e paboTaTh B KOMaHJIE;

e  CO3[aBaTh HOBBIE MJIEU U KOHIIETILINN.

12



TEMATHYECKOE INTAHUPOBAHUE
10 KUIACC

n/n

HaumenoBanue
pa3iejioB u
MPOrpamMMbI

TEM

Bsenenue B
CTEPEOMETPHIO

KoanuecTBo 4acoB

Bcero

10

JbHbIE
padoThI

Konrpo IIpakTnu

ecKHe
padoThI

DJIEeKTPOHH
ble
(uudposbie

)

o0pa3oBate
JIbHBIE

pecypchl

http://www.
openet.edu.r
u/

BocnuTartean
HbIil
KOMIIOHEHT
COJIePKAHUA
padouei
NMPOrpamMmmbl

co3JaHue
OnaronpusATHHI
X YCJIOBUM ISt
npuoOpeTeHus
HOBBIX
3HAHHMH,
MIPOBEACHUS
HAYYHBIX
HUCCIIEeIOBAHUN

[IpsiMble ¥ MIIOCKOCTH
B MPOCTPAHCTBE.
[TapannensHOCTH
MPSIMBIX u
IIJIOCKOCTEN

[IepnenaukynspHOCT
b IPSIMBIX "
IIJIOCKOCTEN

12

12

http://www.f
ipi.ru/

http://www.e
ge.edu.ru/

CO3JIaHue
0JIarOTIPHUATHBI
X YCJIOBUM ISt
puoOpeTeHus
IIKOJIbHUKAMH
OTIBITa
JIESITEIILHOTO
BBIPKCHUS
COOCTBEHHOMU
rpak IaHCKOM
MO3UIUY;

CO3/1aHHE
OJ1aronpUsTHBI
X YCJIOBUM U1t
puoOpeTeHus
LIKOJIBHUKAMH
OTIbITa
COLIMAJIBHO
MIPUEMIIEMOTO
CaMOBBIPAXKEH
us;

NAwii S MEXITY
MPSIMBIMU u
IUTIOCKOCTSIMH

10

http://meth
math.chat.r

u/

CO3IaHue
OJIaronpusATHHI
X YCJIOBHM UISt
npuoOpeTeHus
MIKOJTbHUKAMHU
OIbITa
yYacTHs B
MIPOU3BOJICTBE
HHOH
IIPAKTUKE;
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http://www.openet.edu.ru/
http://www.openet.edu.ru/
http://www.openet.edu.ru/
http://www.vidod.edu.ru/
http://www.vidod.edu.ru/
http://www.vidod.edu.ru/
http://www.vidod.edu.ru/
http://methmath.chat.ru/
http://methmath.chat.ru/
http://methmath.chat.ru/

MHororpanHuku

O0BEMBI
MHOTOTPaHHUKOB

11

http://www.i
t-
n.ru/commu
nities.aspx?
cat_no=451
0&tmpl=co
m

http://www.
mccme.ru/

co3JaHue
OJIarOTPHUSITHBI
X YCJIOBUM JUISt
npuoOpeTeHus
HOBBIX
3HAHUMH,
MIPOBEICHUS
HAYYHBIX
HCCIIEIOBAHUI
:

CO3/1aHue
OnaronpusATHHI
X YCJIOBUM ISt
npuoOpeTeHus
HIKOJIbHUKAMHU
OIIBITa
COLIMAIBHO
MIPUEMIIEMOTO
CaMOBBIPAKEH
s,

[ToBTOpeHue:
CCUEHUs, PACCTOSHHUSA
U YTJIBI

http://festiva

|.1september
.ru/

CO3JIaHue
0JIarOTIPHUATHBI
X YCJIOBUM ISt
puoOpeTeHus
IIKOJIbHUKAMH
OTIBITa
y4acTus B
MIPOU3BOJICTBE
HHOU
MIPAKTHUKE;

OBLLEE
YACOB

KOJIMYECTBO
[10 ITPOT'PAMME

68
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http://www.mccme.ru/
http://www.mccme.ru/
http://festival.1september.ru/
http://festival.1september.ru/
http://festival.1september.ru/

11 KJIACC

Ne i/

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

Tena Bpaienus

KoaunuyecTBO 4acoB

Bcero

12

Kontp
OJIbHBI
e
padot
bl

IIpakTu
YyecKHue
padoThI

JIEKTPOHH
ble
(uudgposbie)
oOpa3oBareJ
bHbIE

pecypchl

http://www.e
ge.edu.ru/

BocnuTaTeabHbI
i KOMIIOHEHT
coJep:KaHusA
padoueit
NPorpamMmbl

CO3JIaHHE
OIaronpUsATHBIX
YCIIOBUM IS
npuoOpeTeHus
HOBBIX  3HaHUH,
MIPOBEACHUS
HAYYHBIX
HCCIICIOBAHHIA,

OO0BEMBI TET

http://www.fi
pi.ru/

CO3JlaHue
OIaronpUsATHBIX
YCJIOBHI IS
puoOpeTeHus
HIKOJIbHUKAMU
OIIbITa COL[MAJILHO
IPUEMIIEMOTO
CaMOBBIPAKEHUS

Bexkropsl "
KOOpJIMHATBl B
IIPOCTPAHCTBE

IToBTOpEHME,
00001IeHHE,
CcHUCTeMaTU3aLUs
3HAHUU

OBIIEE KOJIMYECTBO

YACOB

1O

[NPOT'PAMME

10

34

http://www.m
ccme.ru/

http://methm
ath.chat.ru/

co3JaHue
OJIaronpUsATHBIX
YCIIOBUM TS
npuoOpeTeHus
IIKOJIbBHUKAMHU
OIbITA y4YacTHs B
IIPOU3BOJICTBEHHO
U IIpaKTHKE;
CO3/1aHHE
OJ1arOnpUsITHBIX
YCIIOBU TS
pUOOpeTEeHUs
LIKOJIBHUKAMH
OTIbITa
JIESATEIILHOTO
BBIPAKEHUS
COOCTBEHHOM
rpak1aHCKOM
MO3ULUH;
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http://www.vidod.edu.ru/
http://www.vidod.edu.ru/
http://www.vidod.edu.ru/
http://www.vidod.edu.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://methmath.chat.ru/
http://methmath.chat.ru/

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NIPOLIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA
[TporpaMMHO-MeTOIMYECKOE OOECTIeYeHE

1. F'eometpus, 10—11: Yueb. s obmeodpazosar. yuapexaenuit/ JI.C. AtaHacsH,

B.®. byty3os, C.b. Kagomues u ap. — M.: [Ipoceemenue, 2013.

2. 'eometpus, 7 — 9: Yueb. nns obmeodpasosar. yupexaenuii/ JI.C. AraHacsH,

B.®. byty3os, C.b. Kagomues u ap. — M.: [Ipocsemenue, 2013.

3. b.I'. 3uB. lunakTrueckue Matepuainsl o reomerpuu 11 11 kinacca. — M. Ilpocsemenue, 2013.
4. 10.A. I'mazkos, .M. IOauna, B.®. byty3oB. Pabouas TteTrpanp mo reomerpuu s 11 kimacca. —
M.: Ilpocsemienue, 2013.

5. B.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agaun no reometpun maiaga 7 — 11 kimaccoB. — M.:
ITpocsemenue, 2013.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. HacronpHas kHura yuutens wMatematuku. M.: OOO «MzparensctBo ACT»: OOO
«3natenscTtBO AcTpenby, 2013;

2. COOpHMK HOPMAaTUBHBIX  JIOKyMEHTOB. Maremaruka. @DenepajibHblii  KOMIOHEHT
rocyaapcTBeHHoro cranaapra. Oeaepanbubiii 6a3ucHbii wian. Coctasutenu: J.J[. uenpos, A.l.
Apkanbes, - M,: Ipoda, 2004.

3. Coopuuk "[Iporpammsl as o01ie00pa3oBaTeIbHBIX KON, THMHA3UH, JduieeB: MaremaTuka. 5-
11 xn.”/ Coct. I'M.Ky3nenoBa, H.I'. Munatok. — 3-¢ u3a., crepeorurt.- M. Jlpoda, 4-e m3m. —
2004r.

4. Meroauueckue peKkOMeHIaluuu K YydyeOHukam waremMatuku it 10-11 kmaccoB, »KypHan
«Maremaruka B mkoiae» Nel-2015ron;

5.. CM. Caaksn, B.®. byry3oB. U3yuenue reomerpuu B 10 — 11 kiaccax: Metonuueckue
pexomeHaanuu K yueonuky. Kaura nns yuutens. — M.: [Ipocsemenue, 2013.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
Poccuiickuii nopman omkpeimozo oopazosanus http://www.openet.edu.ru/

Deoepanvuslii uncmumym neodazozuueckux uzmepenun hitp://www.fipi.ru/

Ilopman uHgopmayuonnoil noooepiicKu Eounozo 20Cy0apcmeennozo
axzamena hitp://www.ege.edu.ru/

MocKoecKuil yenmp HenpepvIGHO20 MAMEMAMUUECKO20 00PA306aHUA

http://www.mccme.ru/

Cemv meopueckux yuumenei. Cooougecmeo yuumeneit Mamemamuxku
http://www.it-n.ru/communities.aspx?cat_no=4510&tmpl=com

Omxkpoimetii knacc. Cooowecmeo «Mup mamemamuxuy» http://www.openclass.ru/node/2367
T'azema «Mamemamuxay Hzoamenvckozo ooma «Ilepeoe cenmaopsa» http://1september.ru/
Decmueans neoazozuuecKux uoeit «OmKpoimotit YPOK» («Ilepsoe
cenmsabpsy) http://festival. 1september.ru/

Eounasn xonnexuus uyughposwix oopazosamenwvhuix pecypcos http://school-collection.edu.ru/
Caim YMK Cmupnosvix no zeomempuu oas 7-11 knaccos hitp://geometry2006.narod.ru/
T'eomempus — snekmponnsiii ypox «Muozoyzonvnuxuy — http://www.geometry-exe.h17.ru/
Mamemamuka ¢ Omkpvimom Koaneodxyce hitp://www.mathematics.ru/

Hnmepnem-noooepicka yuumenei mamemamuxu http://www.math.ru/

Allmath.ru — eca mamemamuxa 6 oonom mecme hitp://www.allmath.ru/

Exponenta.ru: o6pazosamensusiit mamemamuueckuii caivm http://www.exponenta.ru/

Bcea InemMeHmapnan Mamemamuka: Cpeonsas MamemamuyecKkan uHmepHem-
wikona http://www.bymath.net/

I'eomempuueckuit nopman http://www.neive.by.ru/

3aoauu no ceomempuu: ungpopmayuonno-nouckosas cucmema http://zadachi.mccme.ru/
Mamemamuuecxkue smioost hitp://www.etudes.ru/

Mamemamuueckue onumnuadwt u orumnuaousle 3adaqu hitp://www.zaba.ru/

Meastcoynapoonvtit mamemamuueckuii Konkype «Kenzypy» http://www.kenguru.sp.ru/
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http://www.openet.edu.ru/
http://www.vidod.edu.ru/
http://www.vidod.edu.ru/
http://www.mccme.ru/
http://festival.1september.ru/
http://school-collection.edu.ru/
http://geometry2006.narod.ru/
http://www.mathematics.ru/
http://www.math.ru/
http://www.allmath.ru/
http://www.exponenta.ru/
http://www.bymath.net/
http://www.neive.by.ru/
http://zadachi.mccme.ru/
http://www.etudes.ru/
http://www.zaba.ru/
http://www.kenguru.sp.ru/

Memoouka npenodasanus mamemamuxu http://methmath.chat.ru/

Mockoeckas mamemamuueckas onumnuada wikoasnukos http://olympiads.mccme.ru/mmo/
Caim rnemenmapnoii mamemamuxu Imumpus I'ywuna hitp://www.mathnet.spb.ru/

Caum H3zoamenvcmea «Ilpoceewenuey hitp://www.prosv.ru

Caiim H30amenscmea «Muemoszuna» hitp://www.mnemozina.ru

Caiim H3zoamenvcmea «/[pogpa» hitp://www.drofa.ru

Caium H3oamenvcmea «Benmana-I'paghy hitp://www.vgf.ru

Caium H3oamenvcmea «Hnumennexkm-I[enmpy» hitp://www.intellectcentere.ru
Humepnem-mazazun 000 «Ton-Kunuza» http://top-kniga.ru

17


http://methmath.chat.ru/
http://olympiads.mccme.ru/mmo/
http://www.mathnet.spb.ru/
http://www.prosv.ru/
http://www.mnemozina.ru/
http://www.drofa.ru/
http://www.vgf.ru/
http://www.intellectcentere.ru/
http://top-kniga.ru/

11 KJIACC

Ne
n/n

Tema ypoka

Chdepa um map: 1eHTp,
panumyc, IaMeTp;
IUIOIIAAbh  MOBEPXHOCTHU
cepsl

KoaunuyecTBO 4acosB

KonTpoJbHbIe

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHus

D1eK
pecyp

B3aumnoe pacronoxeHue
cheppl ¥  IJIOCKOCTH;
KacaresibHasl IIOCKOCTh K

cdepe; momanpb cepsl

Nzo0paxenue cdepsl,
miapa Ha  IUIOCKOCTH.
Ceuenus mapa

Hunusapuaeckast
MIOBEPXHOCTb,
oOpaszyromue
HUJIMHIPUYECKOU
MMOBEPXHOCTH, 0Ch
HUJIMHIPUYECKOU
MMOBEPXHOCTHU

Hwnusap: ocHOBaHUA U
OOKOBasg  MOBEPXHOCTb,
oOpasymIiasi ¥  OCb;
wiomaab  OOKOBOH  u
IIOJIHOM ITOBEPXHOCTHU

N3obpaxenue uuauHIpa
Ha mIockoctu. Pa3eéprka
HWJIMH]IPA. Ceuenus
WIMHApa  (TJI0CKOCTHIO,
napasieabHON 158051
NEPIEHIUKYJIAPHOU  OcU
UAJTUHIPA)

Konnueckas
MTOBEPXHOCTb,
oOpa3yrorniue

KOHUYECKOU
MOBEPXHOCTHU, OCb W
BEpILINHA KOHMYECKOU
MTOBEPXHOCTHU

Konyc: ocHoBanue wu
BEpIIIMHA, 00pa3yromias u
0Cb; IUIOIIAAL OOKOBOH U
ITOJIHOM ITOBEPXHOCTHU

VY ceuénnelit KOHYC:
oOpa3yromne u BBICOTA;
OCHOBaHUSI M OOKOBas
MOBEPXHOCTh

18



N3obpaxenne koHyca Ha

MJIOCKOCTH. Pa3BépTka
KoHyca. CeueHus: KoHyca
(TUTOCKOCTHIO,

10 napauIeIbHOM
OCHOBAHHUIO, u
MJIOCKOCTBIO,
MIPOXOASIIEH yepes
BEPIINHY)

KomOunanus TEN

11 BpallleHus u
MHOTOTPaHHUKOB
MHoOrorpaHHuk,
OTIMCAHHBII OKOJIO

12 chepsr; cdepa,
BIIMCAHHAs B
MHOTOTPaHHUK WJIH B
TEJO BpallleHus
[lonstne 006 o00BEMeE.

13 OcHOBHbIE CBOICTBa
00BEMOB TeEN

14 O0BEM HUAJTUHIPA,
KOHYca

15 O0béM mapa u IUIOMIANb
cepsl
[MomoOHBIE Tena B
MIPOCTPAHCTBE.

16 CootHomienus MEeXIy
TUIOUIAIIMH
MMOBEPXHOCTEN,
00BEMaMH MOJJOOHBIX Tell
KoutponbHaast padora mo

17 temam "Tena BpameHus"
u "O0nembl Ten"

18 BekTop Ha MI0CKOCTH U B
MIPOCTPAHCTBE

19 CrnoxxeHue W BBIYUTAHHE
BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha
YHCIIO
Paznoxxenue BekTopa MO

21 TpEM  HEKOMIUIAaHAPHBIM
BEKTOpaM. [TpaBuio
napasuiesenumneia
Pemenue 3a]ad4,

29 CBSI3aHHBIX c
MIPUMECHECHUEM TIPABLT
JIEHCTBUN C BEKTOPAMU

23 [IpsamoyronbHas cucrema

KOOpJAMHAT B

19




MIPOCTPAHCTBE.
Koopaunatel  BekToOpa.
IIpocreiime 3amaun B
KOOpJMHATax

Yron MexIy BEeKTOpaMH.

24 CxkansipHoe
IPOU3BEJICHUE BEKTOPOB
Beruncienue yTJIOB

25 MEX1y  OpSMBIMU U
IUIOCKOCTSIMH
KoopaunatHo-

2 BEKTOPHBI METOJA IpH
peleHnn
reOMETPUYECKUX 33/1a4
KonrponsHas pabora 1o

27 TEMe "BekTopsl u
KOOP/IMHATHI B
npocTtpaHcTae"
[ToBTOpenue, 0600ImEeHNE
u CHCTeMaTH3aLus

28 3HAHUM. OcHoBHbIE
burypsl, baKThl,
TEOPEMBI Kypca
IUITAHUMETPUH
[ToBTOpeHme, 00oOIICHHE
" crcTeMaTHU3anus

29 3HaHUH. OcHOBHBIE
¢burypsl, (dakThl,
TEOPEMBI Kypca
TUTAHUMETPHUH
[ToBTOpenue, oboOuIeHNE
U cucTeMaTu3anus

30 3HAHUH. 3anaun
IUIAHUMETPUH U METOIbI
UX peUIeHUs
[ToBTOpenue, o6obIICHNE
u cECTeMaTH3alus

31 3HAHUMU. 3anauun
TUTAHUMETPUH U METOIBI
UX pelIeHus
[ToBTOpenue, 0600IEeHNE
" CHCTEeMaTH3aIus

30 3HAHUH. OcHOBHBIE
burypsl, GbakThl,
TEOPEMBbI Kypca
CTepEOMETPUH

33 NtoroBas KOHTpOJIbHAS
pabota

34 [ToBTOpenue, 0600IEeHNE

u CUCTEMAaTHU3al A
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‘ 3HAaHUM

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34

21




22



23



24



		2023-10-10T21:25:52+0700
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 5 Г. КАНСКА




