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PABOYAA ITPOI' PAMMA

yueOHoro npeamera «I'eomerpus. bazoBblil ypoBeHb»

s ooyvaromuxcs 10-11 knaccos

MHNOACHUTEJIBHAA 3AIINCKA

Pabouasi mporpamma ydeOHOro kypca «I'eomerpusi» Ga3oBoro ypoBHs mjisi oOydaromuxcst 10 —11
KJIaCCOB pa3padoTaHa Ha ocHOBe DenepansbHOTrO rOCyAapCTBEHHOTO 00pa30BaTENbHOIO CTAHAAPTA CPEIHETO
obmero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHUPOBBIX TPeOOBAHUM, TPEIBSIBISIEMBIX K
MaTeMaTHYECKOMY OOpa3OBaHMIO, W TPAOUIUA POCCHIICKOro oOpa3oBaHus. Peanusamus mporpamMmbl
o0ecreynBaeT OBJAJEHHE KJIIOUEBBIMU KOMIETCHLMSMH, COCTABIISIOUINMU OCHOBY JJISI CAMOPA3BUTHSA H
HETIPEPhIBHOrO 00pa30BaHMs, LEIOCTHOCTh OOIEKYIbTYPHOTO, JIUYHOCTHOTO U NMO3HABATEIBHOTO PA3BUTHS
JMYHOCTH OOYHYAIOLITIXCSI.

OEJHN U3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh y4eOHOro Kypca reoMeTpuu Ha YpOBHE cpenHero odimero obOpasoBaHus 0OOyCIIOBIeHA
HpaKTquCKOﬁ 3HAYUMOCTBIO METANPCAMETHBIX H TPECAMETHBIX PE3YJIbTATOB O6yLIeHI/I$I r¢coOMETprun B
HAIpaBJICHUU JHMYHOCTHOTO Pa3BUTHsA oOydaromuxcs, GopMUpoBaHus (PYyHKLHOHATIBHOH MaTeMaTHYECKOM
IPAMOTHOCTH, HW3y4YeHHs] JPYyruX y4eOHbIX AUCUMIUIMH. PasButne y 0OydarommMxcsi NpPaBHIIbHBIX
NPEACTaBICHUN O CYLTHOCTH U MPOUCXOXKIEHUH T€OMETPUUYECKHX a0CTPaKIUi, COOTHOIEHHN PEaIbHOTO U
WJEAJbHOIO, XapaKTepe OTPA’KCHHs MAaTeMaTU4YECKON HAayKOW SIBJICHMH W MNPOLIECCOB PEaJbHOrO MHPA,
MECTEC I'COMETPHUN B CUCTEME HAYK U PO MATEMATUYCCKOTO MOACIIMPOBAHNA B HAYYHOM INIO3HAHUU U B
NpaKkTUKe CrnocoOCTBYeT (HOPMHUPOBAHHMIO HAYYHOIO MHPOBO33PEHUS YHAIUXCSA, a TaKXKe KadecTB
MBIIIJICHUA, HeO6XOI[I/IMbIX AJig agantTaliii B COBPEMCHHOM O6U.[eCTBe.

I'eomerpust siBisieTCst OMHUM M3 0A30BBIX NMPEAMETOB HA YPOBHE CpenHero oduiero oOpa3oBaHus, Tak
Kak 00ecreYnBaeT BO3MOXKHOCTb U3yYeHHsI KaK NHCLUIUINH €CTECTBEHHO-HAYYHOH HANpPaBICHHOCTH, TaK U
TYMaHUTAPHOM.

Jlornueckoe MeInUTeHHE, (QopMHUpPyeMOe MpH HM3Y4YEHHUH OOYYarOIIUMUCS TOHSTHHHBIX OCHOB
F€OMETPUU U MOCTPOEHUH LENOYKHU JIOTMUECKUX YTBEPKICHHH B XOAE€ PELIEHUs NeOMETPUYECKUX 3a/ad,
YMEHHE BBIIBUIaTb M ONPOBEPraTb THUIIOTE3bl HEMOCPEACTBEHHO HCIHONB3YIOTCA MPH PELIeHUH 3a1ad
€CTeCTBEHHO-HAyYHOTO [[UKJIA, B YACTHOCTH U3 Kypca (PU3HKHL.

YMeHHe OpHUEHTHPOBATHCS B MPOCTPAHCTBE WIPAET CYILIECTBEHHYIO pPOJb BO BCEX O0JACTIX
IesATeNbHOCTH YesoBeka. OpHUeHTaus 4YeJI0BeKa BO BPEMEHH U IIPOCTPAHCTBE — HEOOXOAUMOE YCIIOBHE €T0
COLMAIBHOTO ObITHsA, (hOpMa OTPa’KEHHsI OKPYIKAIOIIEro MUPA, YCIOBHE YCIEITHOTO MO3HAHKUSA U aKTHBHOTO
npeoOpazoBaHus AercTBUTeNbHOCTH. OneprpoBaHne MPOCTPAHCTBEHHBIMU 0Opa3amMH OObEIUHSET pa3HbIe
BUBl y4eOHOH W TPYHOBOW NESTENBbHOCTH, SIBISAETCS ONHUM U3 NPO(ECCHOHATBHO BaXKHBIX KAauyecCTB,
NO3TOMY aKTyajbHa 3amada (OpMHUpPOBaHHS y OOYYArOIIMXCSl MPOCTPAHCTBEHHOI'O MBIIICHHUS Kak
Pa3HOBUAHOCTH OOPA3HOTO MBIIIJIEHUS — CYIIECTBEHHOIO KOMIIOHEHTAa B MOATOTOBKE K IMPAKTHUYECKOH
JEsITeNIbHOCTH 110 MHOTHUM HaIlpaBJICHUSIM.

ens ocBoeHmsi mporpamMmbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM YypoBHEe OOydYeHUS —
obmmeoOpazoBarepHOe U OOIIEKYJIBTYPHOE Pa3BUTHE OOYYAROIIMXCA depe3 obecrnedeHre BO3MOXKHOCTU



NpUo6peTEHNS N MCMOMb30BAHUA CUCTEMATUUYECKNX TEOMETPUYECKNX 3HAHWUI N AeACTBUIA, CleundnyHbIX
reoMeTpun, BO3MOXHOCTM YCMNELWHOr0 NPOAO/MKEHNS 06pa3oBaHMs NO CNeunanbHOCTSM, He CBSI3aHHbLIM C
NPUKNagHbIM MCNO/Ib30BaHNEM FeOMETPUMN.

MporpamMmma No reomMmeTpum Ha 6a30BOM YpPOBHe NpefHaszHayeHa A/1a 06yyaloWnxcs CpefHeid LKObI,
He MCNbITbIBaBLIMX 3HAUYUTENbHbIX 3aTPYAHEHWIA Ha YpPOBHE OCHOBHOro 06uwero obpasoBaHusi. Takum
o6pasom, obyyvatolimecs Ha 6a30B0OM YPOBHE AO/KHbI OCBOUTL 00 Me MaTeMaTUYeCKue YMeHUS, CBA3aHHbIe
CO CrneunpuKoin reomeTpmm M HeobXoauMble ANA XKW3HWM B COBPEMEHHOM ob6wecTBe. Kpome 3Toro, oHu
MMEKT BO3MOXHOCTb M3YYnUTb reomeTputo 60nee rny6bokKo, ecnv B AanbHenlemM BO3HUKHET HEO6X0ANMOCTb
B reOMETPUYECKNX 3HAHUSAX B MPOGECCMOHANbHON AeATENbHOCTH.

[locTuXeHne uenn 0CBOEHMA nporpammbl 06ecrneymBaeTcs pelleHWeM COOTBETCTBYHOLLMX 3a4au.
MpuvopuTeTHBIMK 3afja4yaMy OCBOeHMA Kypca «[leomeTpum» Ha 6a3oBom ypoBHe B 10— 11 knaccax
ABNal0TCA:

(hopMmpoBaHuMe NpeacTaBeHNs 0 TEOMETPUN KaK 4acTW MUPOBOM KynbTypbl U OCO3HaHME €€ B3aMMOCBSA3N C
OKpPY>XaroLmnm MUPOM;

(hopMmpoBaHMe NpefCTaBNEHNSA O MHOTOrpaHHMKaX 1 Teflax BpaweHMs KakK O BaXXHEWLWMNX MaTeMaTUyecKmx
MOAEeNsAX, NO3BONSAKLWMX ONUCLIBATb U N3yYaTb PasHble ABNEHUS OKPYXatoLWero Mupa;

(hopMMpoBaHMe YMEHUS pacrno3HaBaTb Ha YepTexax, MOAENsX U B pealbHOM MUPe MHOFOrpaHHUKKM U Tena
BpaLleHus;

OBfajeHne MeTofaMmy pelweHuns 3afay Ha NOCTPOEHUS Ha N306PaXKeHNAX MPOCTPAHCTBEHHbIX UTyp;
(hopMMpoBaHME YMEHNS OMEPUPOBATb OCHOBHbLIMWU MOHATUAMW O MHOFOTPaHHUKaxX W Tenax BpalleHUs n nx
OCHOBHbIMUN CBONCTBaMW;

OBNajeHne anropuTMamu pelweHns OCHOBHbIX TUMNOB 3aja4y; (OPMMpPOBaHWE YMEHWUA MNPOBOAUTH
HECNOXHble [0Ka3aTe/lbHble PacCY)XAEHUS B X04e PeLIeHUs CTepeoMeTpMyecKMx 3afjady W 3afay c
NPaKTUYEeCKUM COAEPXKaHUEM;

Pa3BUTME WHTENNEKTYaNbHbIX U TBOPYECKUX CMOCOGHOCTEN 00y4aloLMxCcs, MO3HaBaTe/NIbHON aKTUBHOCTY,
nccneaoBaTeNbCKMX YMEHWI, KPUTUYHOCTU MbILL/IEHNS;

(hopMupoBaHme (YHKUMOHaNLHON TpPaMOTHOCTM, pPefeBaHTHOW TreoOMeTpUU:  YMEHMEe pacrno3HaBaTb
NPOSIBNEHUSI TEOMETPUYECKUX MOHATUIA, 06BEKTOB M 3aKOHOMEPHOCTEN B peasibHbIX XU3HEHHbIX CUTYyalnax
W Npu WU3yYeHUW [APYrMx Yy4vebHbIX NpegMEeTOB, MPOSIBNEHUS 3aBMCMMOCTEN U 3aKOHOMEPHOCTEN,
(hopMynunpoBaTb MX Ha A3blKe TeOMETPUM U cOo3f[aBaTb FEOMETPUYECKME MOAENU, MPUMEHATb OCBOEHHbIA
reoMeTpuyeckuii annapat [A1s  peleHns NpaKTUKO-OPMEHTMPOBAHHbIX 3afjay, WHTepnpeTupoBatb WU
OLEeHMBaTb NONYYEHHbIe pPe3ynbTaThl.

OTNMUNTeNbHOW 0COGEHHOCTbIO MpPOrpaMMbl SIBASETCS BK/KOYEHWE B KypC CTEPeoMEeTpuMM B Hauane
ero u3y4yeHWs 3afgay, pPeLaeMblX Ha YPOBHE WHTYWTUBHOIO MO3HAHUA, W ONpeAenéHHbIM 06pa3oM
opraHu3oBaHHas paboTa Haf HWMW, YTO CMOCOGCTBYHOT Pa3BUTMIO /IOFTMYECKOrO U MPOCTPAHCTBEHHOIO
MbILLUNIEHNS,, CTUMYNMPYET NPOTEKAHWE MHTYUTUBHbIX NPOLLECCOB, MOTUBUPYET K AanbHelemMy WU3yUYeHUHO
npegmerta.

MpeanoyuTeHne OTAAETCA HArNsgHO-KOHCTPYKTUBHOMY MeTOZY OOy4YeHUs, TO eCTb TeopeTuyecKume
3HaHWA VMEKT B CBOE OCHOBE YYBCTBEHHOCTb MpPeAMETHO-MPAKTUYECKOW AeATeNbHOCTU. Pa3BuTue
MPOCTPAHCTBEHHbIX MPeACTaBNEHWI Y YyYallUXCs B Kypce CTepeoMeTpuy NpPOBOAUTCS 3a CYUET peLueHus
3alay Ha co3fjaHue NPOCTPAHCTBEHHbIX 06Pa30B M 3aay Ha ONepupoBaHMe NPOCTPAHCTBEHHLIMU 06pasamMu.
Co3gaHue ob6paza MNPOBOAWUTCA C OMOPOI Ha HarnsagHOCTb, a OMnepupoBaHMe 06pasoM - B YCI0BUAX
OTB/IEYEHMS OT HArNAAHOCTU, MbICIEHHOTO U3MEHEHWS €0 UCXOLHOTO COAEPXKaHUS.

OcHOBHble cofep)kaTefibHble nUMHUKM Kypca «[eomeTpum» B 10-11 knaccax: «MHOrorpaHHuUKM»,
«[1psAMble M NNOCKOCTM B NPOCTPaHCTBe», «Tena BpalleHUsa», «BeKTopbl U KOOPAWHATbLI B NPOCTPAHCTBE».
®opmMmnpoBaHME NOTMYECKUX YMEHWIA pacnpefenseTcsd He TONbKO MO COAepXKaTeslbHbIM JIMHUAM, HO U MO
rogam oby4YeHus Ha ypOBHE CpeAHero 06ulero obpasoBaHus.



Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIEE IPEIMETHBIM pe3yJbTaTaM OCBOCHUS paboueit
NPOTPAMMBI, PACTIPENENEHHBIM 110 rofaM OOYYeHHs, CTPYKTYPHUPOBAHO TAKHM O0pa3oM, YTOOBI OBJIaEeHUE
F€OMETPUYECKUMH IOHATUSMH M HABbIKAMHM OCYLIECTBJISJIOCH IOCIENOBATEIbHO W IOCTYNATENBHO, C
COONIIOICHNEeM TPHHLUIA TPEEMCTBEHHOCTH, YTOObI HOBbIC 3HAHUS BKIIOYAIUCh B OOILIYIO CHCTEMY
reOMETPUUYECKUX TPEACTaBICHUH OOydYalOUMXCs, pacmupsisi U yrayomsas e€, oOpasyst MpodYHbIe
MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha unsyuenue reomerpun otsoautcs 2 4yaca B Heaemo B 10 kyacce u 1 wac B Hegemo B 11 knacce,
BCEro 3a JABa rona oOydenus - 102 yueOHbBIX Haca.
COAEP/KAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsavMble U MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TOHITHA CTepeoMeTpuH. Touka, MpsMas, IUIOCKOCTb, NpocTpaHcTBO. IloHsATHE 00
AKCMOMAaTHYECKOM ITOCTPOCHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3aumMHOe pacnosokeHue TMpsSMbIX B IMPOCTPAHCTBE. IepeceKaroluecs, MapajjelbHble U
CKpeluBaroiiyecss npsiMble. llapanienbHOCTh NPsSMBIX W IUIOCKOCTEH B IMPOCTPAHCTBE. MapaliiesibHbIE
IpsiMble B NMPOCTPAHCTBE;, MapajuIeIbHOCTh TPEX MPSIMBIX, NMapajulebHOCTb NMPSAMOM U IJIOCKOCTU. YTIIBI C
COHAIIPaBJIEHHbIMU CTOPOHAMH, yIOJ MEXIy MNPsSMbIMU B IpocTpaHcTBe. IlapannenbHOCTh MiOCKOCTEH:
napajulefibHble IJIOCKOCTH; CBOMCTBA MapajulesbHbIX MiockocTeil. Ilpocreliniue npocTpaHCTBEHHBIE
(burypsl Ha TNIOCKOCTH: TETPa3Ip, KyO, mapauieNenunesn, IOCTPOCHNE CEYCHNH.

IlepnieHAUKYIAPHOCTDE NPSMON U IUIOCKOCTU: NMEPHNEHAUKYIISIPHBIE NMPSMbIE B IPOCTPAHCTBE, NPAMBIE
napajuiebHble U MEePNEeHANUKYJSIPHBIE K TUIOCKOCTH, NMPU3HAK NEPHEHAUKYIIPHOCTH NPSIMON U IUIOCKOCTH,
TeopemMa O MNPsAMON MNEPHNEeHAUKYJISIPHONW IJIOCKOCTH. YTJbl B NPOCTPAHCTBE. Yroid MeEXAy MpsIMOH U
MJIOCKOCTBIO, ABYTPAHHBIA yroJj, JUHEWHBIA YroJl ABYIPaHHOro yria. llepnenaukynsap U HaKJIOHHBIE:!
paccTosiHME OT TOYKM 1O IUIOCKOCTH, PACCTOSHHE OT MPSIMOH [0 TUIOCKOCTH, MPOEKIMs (UTypbl Ha
MJI0CKOCTh. IlepnennuKyIapHOCTE MIOCKOCTEN: MPU3HAK NEPHEHAUKYJIAPHOCTH ABYX MIockocTen. Teopema
O TPEX NMEPUEHAUKYILIPaX.

MHororpaHHMKH

IloHATHE MHOrOrpaHHHKa, OCHOBHBIE 3JIEMEHTbl MHOIOTPAHHMKA, BBINYKJIbIE W HEBBIMYKIbIE
MHOTOI'PaHHUKHU, Pa3BépTKa MHOrorpaHHuka. lIpusma: n-yronpHas mpusmMa, 'paHd U OCHOBAHUS MPU3MBL
npsiMasi M HAKJIOHHAs NpPU3MbL, OOKOBass M TIIOJIHAs TIOBEPXHOCTb mpu3Mel. llapannenenumnen,
MPsIMOYTOJIBHBIN Napajiesenunen U ero ceonctea. Ilupamuna: n-yroiapHas nupamuaa, rpaHd U OCHOBAHUE
nupamMubL, OOKOBast M MOJTHASI TIOBEPXHOCTh MUPAMHUIBL, NMPABIIIbHAS M YCEUEHHAS MUPAMUAA. DJIEMEHTBI
npu3Mbl U nupaMuabl. [IpaBuiibHBIE MHOTOMPAaHHUKHU: MOHSATHE MPAaBUJIBHOTO MHOTOTPAHHUKA, NMPABUJIbHAS
npu3Ma M TpaBUJIbHAS NHUPAMHIA, MPABWIbHAS TPEYroJibHAas MUPaMUAAa W MPAaBIIBHBIA TeTpa’ap; Kyo.
IIpencraBnenue O MpaBUJIbHBIX MHOTOTPAaHHUKAX: OKTa’Ap, AOoAeKa’ap M ukocasap. CedeHUs] MPU3MBI U
MUPaMULBL.



CI/IMMeTpI/Iﬂ B NPOCTPAHCTBE. CUMMETPUA OTHOCHUTCIBHO TOYKH, HpﬂMOfI, IUIOCKOCTH. DJIEMEHTHI
CUMMCETPHUHU B IIUpaMUaax, apajuiCJcnuneaax, npaBUiIbHbIX MHOI'OIPaHHUKAX.

Beruncienne 3€MEHTOB MHOTOTPAHHUKOB. pEOpa, auaroHanu, yriael. llnomans OokoBoi
MOBEPXHOCTH W TOJHOH MOBEPXHOCTH MPSIMOH MPHU3MBI, IUIOIIAIb OCHOBAaHWH, TeopeMa O OOKOBOIA
MOBEPXHOCTH NpsIMON mpu3Msbl. I1nomans OOKOBOIH MOBEPXHOCTH M MOBEPXHOCTH NMPABHIIBHOW MUPAMUJIBI,
TeopeMa o Ioanu yceuénnoi nupamunsl. [Toustiue 06 06béme. OObEM MUPAMUIIBI, TPU3MBL

[MonoOubie Tena B mpoctpaHcTBe. COOTHOIISHHS] MEXKAY IUIOMAASIMH MOBEPXHOCTEH, OO0BEMaMu
OAOOHBIX TEJL

11 KJIACC

Tena BpameHus

Hunueapudeckass TOBEPXHOCTh, 00pa3yIoLIie IINHAPUIECKOH MOBEPXHOCTH, OCh IIMITHHAPHUECKON
noBepxHocTU. L{ynmuHAp: ocHOBaHMS M OOKOBas IMOBEPXHOCTh, OOpasyroInas M OCb, IUIOLAAb OOKOBOH M
MOJIHOM MOBEPXHOCTH.

Konnueckass moBepxHOCTb, 00pa3yrolIne KOHHMYECKOH IOBEPXHOCTH, OCh M BEPIIMHA KOHHYECKON
nosepxHocTH. KoOHyc: ocHOBaHMe M BepiIMHA, OOpa3yiomas W OCh, IUIOIAAb OOKOBOM W TIOJHOM
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIOLINe U BBICOTA; OCHOBAHHS U OOKOBAst TOBEPXHOCTb.

Codepa u map: meHTp, paguyc, AMAMETP, IUIOLIANb IMOBEPXHOCTH cepbl. B3anmMHoe pacrmonoxkeHune
cepbl U TUIOCKOCTH; KacaTeslbHasl INIOCKOCTD K cepe; Tomanb chephl.

HzobpakeHne Te BpaleHus Ha TUIOCKOCTH. Pa3BépTKa LIMIMHApPA 1 KOHYCA.

KomOuHaimu Ten BpaleHus 1 MHOTOIPaHHUKOB. MHOTOTpaHHUK, ONMUCAHHBINA OKOJIO cepsr; chepa,
BIMCAHHAsl B MHOTOIPAHHUK, WJIA TEJIO BPALLEHHUS.

[Tonsitue 00 00béMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 06 0ObEéME MHPSMOYTONBHOTO
napajuienenunesa u ciueacteus u3 Heé. O0bém unnHApa, koHyca. O0bEM mapa u iomanb chepsbr.

[TonoOHbie Tena B mpocTpaHcTBe. COOTHOIICHHS] MEXKAY IUIOMAASIMH TOBEPXHOCTEH, O0BEMaMu
OAOOHBIX TEJL

Cevyennss ummmHApa (MapajjieNbHO M NEPHNEHIUKYJSIPHO OCH), CEUeHHs] KOHyca (mapajuieibHOe
OCHOBAHHIO U MPOXOJSIIIEe Yepe3 BEPIINHY), CEUSHHS I1apa.

BexTopbl M KOOPAUHATHI B MPOCTPAHCTBE

BexTop Ha miockoctH U B pocTpaHcTse. Clo’KeHHE U BbIUNTaHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
yncno. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHapHbIM BekTopam. IIpaBuno mapannenenunena. Pemenue
3a/1a4, CBA3aHHBIX C MPUMEHEHHEM MpaBUIl feHcTBUl ¢ BekTopaMmu. [IpsMoyronpHas cucreMa KOOpIUHAT B
npoctpancTBe. Koopaunatel Bektopa. Ilpocreiiiiue 3agaud B KOOpAMHATaX. YTOJN MeXIy BEKTOPaMH.
CkanspHoe npousBefieHre BEKTOPOB. Briuncnenue yrios Mexay NpsMbIMHU U I1ockocTsiMu. KoopnuzaTHo-
BEKTOPHBIN METO MPHU PELIeHUH IeOMEeTPUUECKUX 3a7au.

INTAHUPYEMBIE PE3VYJIBTATDBI



JIMUHOCTHBIE PE3YJBbTATHI

JIMYHOCTHBIE  PE3yJbTaThl  OCBOGHUS  mporpammbel  yuebHOro mpeamera  «MaremaTukay»
XapaKTEPU3YIOTCSI:

Fpamnaﬂcmoe BOCIIUTAHHE:

c(pOPMHUPOBAHHOCTHIO TPAKIAHCKOH IMO3UIUKM OOYYArOINErocss Kak aKTHBHOIO M OTBETCTBEHHOTO
YJieHa POCCHIICKOro oOINecTBa, MPEACTABJIEHHEM O MaTeMaTUYeCKHX OCHOBaX (DYHKIIMOHHUPOBAHHUS
PA3NIUYHBIX CTPYKTYp, SBJICHHH, MPOLIEAYP TPakHaHCKOro obmiectsa (BBIOOPHIL, OMPOCHI M MP.), YMEHUEM
B3aUMOJIEHICTBOBATh C COLMAIbHBIMA HHCTUTYTAMH B COOTBETCTBUH C UX (YHKIUSMU 1 HA3HAYCHUEM.

HanI/IOTI/I'leCKOC BOCIIUTAHHE:

c(pOPMHPOBAHHOCTBIO POCCHHMCKON TIPa)XMaHCKOW HWAGHTUYHOCTH, YBAKEHUS K TPOLUIOMY H
HACTOAIIEMY POCCHUMCKOW MAaTE€MAaTUKU, IEHHOCTHBIM OTHOLIEHWEM K JOCTHXKEHHUSIM POCCUHUCKHX
MAaT€MaTUKOB U POCCHUICKON MaTe€MaTUYECKON WLIKOJBL, K MCIOJB30BAHUIO 3TUX JOCTUXKEHHUM B JPYIHX
HayKax, TEXHOJOTHSIX, chepax SKOHOMUKH.

JAyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHS:

OCO3HAHMEM JyXOBHBIX IIEHHOCTEH POCCHICKOro Hapoaa;, C(OPMHPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMS, 3THYECKOTrO MOBEAEHHUs, CBS3aHHOTO C NPAaKTHYECKUM NPUMEHEHHEM NOCTH)KEHUNH HayKU U
IEATeNbHOCTBIO YIEHOT0; OCO3HAHNEM JINYHOTO BKJIaJa B IOCTPOEHHE YCTONUNBOro OyayIero.

JCTeTHYECKOE BOCIIUTAHUE:

SCTETUYECKUM OTHOLICHUEM K MHpPYy, BKJIOYAs HCTETHUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN,
0OBEKTOB, 3a7a4, PEMICHUH, PaCCyKICHHI; BOCIPHUUMYHNBOCTHEI) K MaTEMATHUYECKUM aCIIEKTaM Pa3TUYHbIX
BHUJIOB UCKYCCTBA.

dusnueckKoe BOCHIHTAHHE:

Cc(pOPMHUPOBAHHOCTHIO YMEHHsI MPUMEHSITh MaTEeMAaTHYeCKHe 3HAHMs B MHTEpecax 3J0pOBOrO H
OezomacHOro o0pasa >KM3HH, OTBETCTBEHHOI'O OTHOMIEHHS K CBOEMY 3I0POBBIO (340POBOE MUTAHUE,
cOaaHCUPOBAHHBI PEXUM 3aHATUH W OTABIXA, pPEryJsipHas (QHU3NUEcKass aKTUBHOCTB), (PU3UUECKOTO
COBEPIIEHCTBOBAHMSI, MTPH 3aHATHSIX CIIOPTUBHO-0310POBUTEIBHON AEATENIbHOCTHIO.

TpyaoBoe BocnuTaHUe:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM LEHHOCTH TPYIONIOOUS, MHTEPECOM K pa3jnyHbIM chepam
npodeCcCHOHATBHON AesITeIbHOCTH, CBSI3aHHBIM C MATEMATHKONW M €€ MPUIIOKEHUSIMH, YMEHHUEM COBEpPLIATH
OCO3HaHHBI BBIOOP Oyaymed mpodeccun M pearu30BBIBATE COOCTBEHHBIE JKU3HEHHBIE IUIAHBL,
TOTOBHOCTBIO M CITOCOOHOCTBIO K MaTE€MAaTHYECKOMY OOpa3OBaHHIO U CaMOOOPA30BAHUIO HA MPOTSKEHUH
BCEH JKU3HHU, NOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PEIICHMM MPAKTUYECKUX 3a7a4 MaTEeMaTU4eCKON
HAIPaBJICHHOCTH.

JKOJIOrHYECKOEe BOCIIUTAHHE:



C(hOPMMPOBAHHOCTbIO 3KONOTMYECKON KyNbTypbl, MOHNMAHMEM BNAHUA COLMAbHO-3KOHOMUYECKNX
NPOLLECCOB Ha COCTOSIHME MPMPOAHOA W CcouManbHOW Cpefbl, OCO3HAHMEM TrN06anbHOr0 XapakTepa
3KOMOrMYEeCKMX Npo6MemM; OpueHTauueli Ha NpUMeHeHWe MaTemMaTUYeCKMX 3HaHWI ANd pelleHns 3agad
B 06/1aCTV OKpYXXaroLlein cpefbl, NIaHUPOBAHMA MOCTYMNKOB W OLEHKU UX BO3MOXHbIX MOCNEACTBMIA ANs
OKpY>XKatollleli cpefbl.

LleHHOCTH Hay4YHOro nosHaHuA:

ChOPMMPOBAHHOCTLID MUPOBO33PEHMNS, COOTBETCTBYIOLLEr0 COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKu
M OOLLECTBEHHON NPaKTUKX, MOHUMAHWEM MaTeMaTUYeckoi Hayku Kak cepbl 4Yes0BeYeCKOl
[eATeNbHOCTN, 3TanoB €€ pasBUTWUA UM 3HAYMMOCTM AN PasBUTUSA LMBUIM3ALKMMW; OBNALEHUEM $3bIKOM
MaTemMaTUKM M MaTeMaTU4Yeckol KynbTypol Kak CPeACTBOM MO3HAHWA MWpa; FOTOBHOCTbIO OCYLLECTBAATb
MPOEKTHYH W UCCNEef0BaTENbCKYH AeATENbHOCTb MHAMBUAYANLHO U B Fpynne.

METAMNPEOMETHDBIE PE3Y/NIbTATDI

MeTanpeameTHble  pe3ynbTaTbl  OCBOEHMS Nporpammbl  yye6HOro npeametra «MaTemaTuKa»
XapaKTepu3ytoTcs OBNafieHWeM YHUBEPCa/lbHbIMW NO3HABATENbHbIMU AENCTBUAMU, YHUBEPCANbHbIMU
KOMMYHUKATUBHbIMW AeACTBUAMM, YHUBEPCANbHBIMMW PETYNATUBHbIMU [eiiCTBUAMN.

1) YHuBepcanbHble Mo3HaBaTe/bHble AeCTBuUS, obecneunsalT thopmuposaHme 6a30BbIX
KOTHUTUBHbIX NPOLECCOB 06yyaroLwmxca (0OCBOEHVE MeTOA0B NO3HAHUA OKPY>KAoLWeEero Mmpa; npuMeHeHune
NOTUYECKUX, UCCNef0BaTeNbCKUX OnepaLnil, yMeHunii paboTaTb ¢ MHGopmMaLuen).

BasoBble nornyeckune aeicTeumA:

BbISABNATb M XapaKTePM30BaTb CYLLECTBEHHbIE MPU3HAKN MaTeMATUYECKMX OOBEKTOB, MOHATUIA, OTHOLLEHWI
MeXay NOHATUAMU; (POpPMYyNMpoBaTb OMNPEeAEeNneHns MOHATWUIA; yCTaHaBAMBATb CYLLECTBEHHbIA NpU3HaK
Knaccupukaymm, 0CHOBaHMA 415 0606LWEHNA U CPaBHEHUS, KPUTEPMM MPOBOAMMOIO aHanun3a,;
BOCMPUHUMATb, (OPMynnpoBaTb W MNpPeobpa3oBbiBaTb CYXAEHWUA: YTBEpAMTE/bHbIE W OTpMLATENbHbIE,
eANHUYHbIE, YaCTHbIEe M 00LLME; YCNOBHbIE;

BbIABNATb MaTemaTU4eCKMe 3aKOHOMEPHOCTM, B3aMMOCBA3M W MpPOTMBOpPeYMs B (haKTax, [AaHHbIX,
HabNIOAEHNAX W YTBEPXAEHUAX; npegnaratb  KpuTepuum AN BblABNEHWA  3aKOHOMEPHOCTEW U
NPOTUBOPEYNIA;

Aenatb BbIBOAbl C WCMNOMb30BAHWEM 3aKOHOB /IOTUKMW, AEAYKTUBHbIX U WUHAYKTUBHbLIX YMO3aKNHOUEHUNA,
YMO3aK/OYEHWA N0 aHaNornu;

NPOBOAWUTL CAMOCTOATENbHO A0Ka3aTe/NbCTBa MaTeMaTUYeCKUX YTBEPXAEHWI (MpsMble U OT NPOTUBHOIO),
BbiCTpaMBaTb aprymMeHTauuio, MNpUBOAUTL TMPUMEPbI W  KOHTPMNpUMepbl; 060CHOBbIBaTb COBCTBEHHbIE
CY>X[EHWA 1 BbIBOAbI;

Bbl6MpaTbh €noco6 peleHns y4yebHON 3afjaym (CpaBHMBATb HECKO/bKO BapuMaHTOB peLleHus, Bbloupatb
Hanbonee NOAXOAALLNIA C YHETOM CaMOCTOATENbHO BbIAe/IEHHbIX KPUTEPUEB).

BasoBble nccnefoBaTeNbCKME AEACTBUS:
MCNONb30BaTb BOMPOCHI KakK WCCNef0BaTeNbCKUA WHCTPYMEHT MO3HaHMS; (OpPMYynMpoBaTb BOMPOCHI,

(hmKcMpytoline npoTuBopeune, nNpobnemy, ycTaHaBnMBaTb MCKOMOE W AaHHOe, (hOPMUPOBaTb FUMOTe3y,
apryMeHTMpoBaTb CBOK MO3ULMI0, MHEHWE;



NPOBOAWUTbL  CaMOCTOATE/NIbHO  CMNAHUPOBAHHbLIA  3KCMEPUMMEHT, UCC/eJoBaHUe MO  YCTAHOBJ/IEHUIO
0COOEHHOCTE MaTeMaTU4eckoro o06bekTa, SBMEHUS, MNPOLLecca, BbISBNEHUIO 3aBUCUMOCTEN Mexay
06beKTamu, ABNEHUAMM, NpoLeccamu,;

CaMOCTOATENbHO (HOPMY/NPOBaTbL 0006LLEHNA M BbIBOAbLI MO pe3yfbTaTam MPOBEeAEHHOr0 HabNwaeHUs,
nccnefoBaHns, OLeHNBaTb OCTOBEPHOCTb NOJMTYYEHHbIX Pe3yNbTaToB, BbIBOLOB U 0606LLEHNA;
NMPOrHO3MpPoBaTb BO3MOXHOE pa3BuTME MpoLecca, a TakXKe BblABUraTb MPeArnosioXXeHns O ero passuTumn B
HOBBbIX YC/IOBUSX.

Pa6oTa ¢ Hopmaumeir:

BbISIBNATL AeMLUTbI UHDOPMALMK, AaHHbIX, HEOBOXOAMMbIX A5 OTBETA HA BONPOC W ANS PeLLEHUs 3ajauun;
BbIOMPaTb MH(OPMAaLMI0O M3 MCTOYHMKOB pas/IMUHbIX TUMOB, aHaAU3MPOBaTb, CUCTEMATU3NPOBATL W
MHTEPNPeTMPOBaTb MH(POPMALMIO Pa3/IMYHbIX BUAOB 1 (HOPM NpesCTaBNeHMS;

CTPYKTYpPUPOBaTb MH(OPMaLUio, NPeACTaBNATL €€ B Pa3IMUHbIX (hopMax, UNNOCTPUPOBATL rpadinyuecku;
OLeHMBAaTb HAfAEXHOCTb MH(POPMAL MU MO CAaMOCTOATENBHO CHOPMYIMPOBAHHBIM KPUTEPUSM.

2) YHuBepcanbHble KOMMYHUKATMBHbIe AeACTBMUS, 06ecneunsardT CHOPMUPOBAHHOCTb COLMANbHbIX
HaBbIKOB 00y4atoLLMXcs.

O6LLeHue:

BOCMPUHMMATb U (POPMYIMPOBATb CYXAEHUA B COOTBETCTBMM C YCNOBMAMMW U LENSMU O6LLEHWUSA; ACHO,

TOYHO, TPaMOTHO BblpaXaTb CBOK TOYKY 3PeHUSA B YCTHbIX W MUCbMEHHbIX TEKCTax, faBaTb MOACHEHUS MO

X04y pelleHuns 3afayun, KOMMEeHTUPOBATb MONYYEHHbIN pe3y/bTar;

B X0fe 06CYyXJeHuUs 3afjaBaTb BONPOCHI N0 CYyLLeCTBY 06CY>XaeMOi TeMbl, Npobaembl, peLiaeMoin 3agauu,

BbICKa3blBaTb UAEW, Halle/IeHHbIe Ha MOWCK PELUEHWNSA; COMOCTaBIATb CBOU CYXAEHUA C CYXAEHUAMU APYTUX

YYaCTHMKOB fuanora, o06HapyXuBaTb pas/MuymMe W CXOACTBO MNO3ULMIA; B KOPPEKTHON dopme

(hopmynnpoBaTb pasHOriacus, CBOV BO3PaXKEHNS;

npefcTaBnATb pesynbTaTbl PeleHns 3afjayun, 3KCMepuMMeHTa, WCCNefoBaHUA, MPOEeKTa; CaMOCTOATE/IbHO

BbI6GMpaTh (hopmat BbICTYMNJIEHUA C YY4ETOM 3a4ay npe3eHTauuy n oCo6eHHOCTEN ayanTopun.
CoTpyAHNYECTBO:

NOHMMATb U UCNONb30BaTb NPenuMyLLecTBa KOMaHLHOW U UHAUBUAYANbHON paboTbl NPU peleHnn yuebHbIX
3afjay; NPUHUMATb Lenb COBMECTHOM AesTeNbHOCTU, MAaHMpoBaTb OpraHumsayutd COBMECTHOW paboTbl,
pacnpeaensats BuAbl paboT, 4OroBapmMBaThCs, 06CYXXAaTb NPOLLECC U pe3ynbTaT paboTbl; 0606WaTh MHEHUS
HECKONbKNX NI0AEN;

y4yacTBOBaTb B rPynnoBbiX hopMax paboTbl (06CYXAEHUS, 0OMEH MHEHWIA, «MO3r0OBbI€ LUTYPMbI» U WHbIE);
BbIMO/IHATL CBOK 4acTb PaboTbl M KOOPAMHMPOBaTb CBOM AEWCTBUS C APYTMMU 4Y/ieHamMu KOMaHpbl;
OLleHMBaTb Ka4yeCTBO CBOEro BK/aga B 0OWMIA NPOAYKT MO KPUTEPUSM, CHOPMYIMPOBAHHBIM YYacTHUKaMM
B3aMMOAENCTBMSI.

3) YHuBepcanbHble perynsiTuBHble AeNCTBNS, 06ecneynBaloT (hOPMUPOBaHINE CMbICNOBbIX YyCTaHOBOK
N >KU3HEHHbIX HaBbIKOB NIMYHOC TN,

CamoopraHusaymng:

COCTaBNATb NfaH, aNropuTM pelleHns 3aga4du, BbloupaTb CNOCO6 pelleHns ¢ yYETOM MMEeKLLMXCSA pecypcoB
N COOCTBEHHbIX BO3MOXHOCTEN, apryMeHTUPOBAaTb M KOPPEKTUPOBATb BapUaHTbl PELLEHWUI C YH4ETOM HOBO
NHopmMaLnn.

CaMOKOHTpPO/b:

BNafleTb HaBblKaMUW NO3HaBaTe/IbHOW PeqIEKCMUN KaK 0CO3HAHWUS COBEPLUAEMbIX AEACTBUIA Y MbICAUTENbHbIX
MPOLLECCOB, UX Pe3yNnbTaToB; BnafeTb CNoco6aMn CamMOMPOBEPKM, CAMOKOHTPONS mpouecca U pesy/bTaTa
peLleHns MaTeMaTUUecKon 3agauun;



npeABnAeTb TPYAHOCTU, KOTOPble MOTFYT BO3HWMKHYTb MNPU pPelleHWMM 3afayull, BHOCUTb KOPPEKTMBbLI B
[eATeNbHOCTb Ha OCHOBE HOBbIX 06CTOATENbCTB, JaHHbIX, HalileHHbIX OLIMOOK, BbISIBNEHHbIX TPYAHOCTEI;
OLEeHMBaTb COOTBETCTBME pe3ynbTaTa LEAW W YCNOBUAM, OOBACHATb MPUYUHBI  JOCTVXKEHUS UK
HeJOCTMXEeHNS pe3ynbTaToB AesATeNbHOCTH, HAXOANTb OLIMOKY, AaBaTb OLEHKY NPUOBPEeTEHHOMY OMbITY.

MPEOMETHBIE PE3YJIbTATDI

10 KNACC

OnepupoBatb NMOHATUAMMU: TOUYKA, NPSIMas, NAOCKOCTb.

MpYMEHATL aKCUOMbI CTEPEOMETPUN U CNEACTBUS U3 HUX NPU PELLUEHUN TEOMETPUYECKMX 3aau.
OnepupoBaTb MOHATUSMW: NapanesbHOCTb ¥ NePNeHANKYNSAPHOCTb NPSMbIX W NIOCKOCTEN.
KnaccudmympoBaTb B3aMMHOE PacrofioXXeHne NpPsiMbiX U NJOCKOCTeW B MPOCTPaHCTBE.

OnepupoBaTb MOHATUAMW: ABYTPaHHbIA Yrof, rpaHu ABYTPaHHOro yrna, pebpo ABYrpaHHOro Yrna;
NNHENHBIN Yron ABYrpaHHOro yrna; rpajycHas mepa BYrpaHHOro yrna.

OnepupoBaTb MOHATUSMMW: MHOTOTPaHHMK, BbINYKNbl/A W HEBbINYKblIA MHOrOrpaHHWK, 371€MEHTbI
MHOTOrpaHHMKa, NPaBUbHbIA MHOTOrPaHHUK.

PacnosHaBaTb  OCHOBHble  BWAbl  MHOrOrpaHHWMKOB  (NUpamuga; nNpuama, NPAMOYTOJbHbIN
napannenenunem, Ky6).

KnaccuuumpoBaTtb MHOIOrpaHHMKKW, BblIGUpas OCHOBaHWA [ANA  Khaccuukauum (BbINyKble U
HeBbINYK/ble  MHOTOrpPaHHUKW; MpaBW/ibHble  MHOFOrPaHHWKKW; MNpPSAMble W HAK/IOHHble  NPU3MbI,
napannenenunegbl).

OnepupoBaTb NOHATUAMMU: CEKyLLas NNOCKOCTb, CeYeHNe MHOFOrpaHHNKOB.
OO6bACHATL NPUHLMNbI MOCTPOEHMSA CEYEHWIA, NCNONb3Ys METOA CliefoB.

CTpouTb CeYeHMUs MHOTOrpaHHWKOB METOAOM CNefioB, BbIMOMNHATL (BbIHOCHbIE) MIOCKUE YepTexu u3
PUCYHKOB MPOCTbIX 00BEMHbLIX PUIYp: BUL CBEPXY, COOKY, CHU3Y.

Pelwatb 3ajauy Ha HaXOX/AEHNEe reOMeTPUYECKNX BEIMUMH NO o6pasLam Uau anropuTtmMam, NpUMeHss
M3BECTHbIE aHaNUTUYECKMEe METOAbl MPU pelleHnn CTaHAAPTHbIX MaTeMaTUYecKMX 3afay Ha BblYWCIEHUE
paccTosHUA Mexay [ABYMS TOYKaMM, OT TOYKM [0 TNPSMONA, OT TOYKM [0 MAOCKOCTU, MEXAY
CKPeLLBaKLWUMUCS NPSMbBIMU.

PellaTb 3a/a4 Ha Hax0X/[eHNe reoMeTPUYECKNX BeNMUYUH No obpaslaM Uam anropmtmam, NpUMeHss
M3BECTHble aHaNIUTUYECKMe MeTOoAbl NpW PeleHnn CTaHAAPTHbIX MaTeMaTUYeCKUX 3afay Ha BblUMCNEeHUe
YIrNOB MeX[Ay CKpewuBaloWmMMncs MpsambiMU, MeXAy NpsAMOii M MNOCKOCTbIO, MeXAy MA0CKOCTSMMU,
ABYTPaHHbIX Yr/0B.



Berancaare 00bEMBI M TUIOIIAAM TOBEPXHOCTEH MHOTOTPAaHHMKOB (NpH3Ma, MNHpaMuaa) ¢
npUMeHeHHeM (QOpMyJ; BBIUHCISATH COOTHOLICHHMS MEXAY IUIOLIAIsIMH TIOBEPXHOCTEH, OOBbEMamu
NOJOOHBIX MHOTOTPaHHHUKOB.

OmnepupoBaTh NOHATHSIMU: CHMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh U TUIOCKOCTh CUMMETPHUH, LEHT,
OCb U TNIOCKOCTh CUMMETPHH (PUTYPBI.

UzBnekatp, mnpeoOpa3oBbIBATE M HMHTEPIPETHPOBATH HMHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUYECKUX (PUTrypax, MPEACTABICHHYIO Ha YePTEXKax U PUCYHKAX.

[IpumensaTes reomeTpuyeckue (PakThl ISl PEIIEHUS] CTEPEOMETPHUYECKHX 3a1ad, MPEAONararux
HECKOJIBKO IIaroB PELISHHsI, €CJIU YCJIOBHSI IPUMEHEHHs 3aJaHbl B IBHOH popme.

IIpumensaTe mpocTelinre NporpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI NPU
PELIeHUH CTEPEOMETPUYECKUX 3aAaY.

IIpuBonuThs mpuMepel MaTEMaTUYECKMX 3aKOHOMEPHOCTEN B MPUPOAE U KU3HH, PACIO3HABATh
MIPOSIBJIEHUE 3aKOHOB F€OMETPUH B HCKYCCTBE.

IIpumensaTe MONy4YeHHBIE 3HAHMSI HA MPAKTUKE. AHAJU3UPOBATb PEalbHblE CUTYallMH W NPUMEHSTH
U3yUYCHHBIE TIOHSATHUS B IPOLIECCE IOMCKA PEIIEHUs MaTeMaTHYecKd C(HOPMYJIHUPOBAHHON mpPOOIEMBI,
MOJEJIUPOBaTb pealbHble CUTyallUH HA S3bIKE TE€OMETPUH, HCCIENOBATh IOCTPOEHHBIE MOJEIU C

HCTIOJIB30BAHUEM F€OMETPUYECKUX TMOHITUH U TeOpeM, ammapara anreOphl, peuiatb MpakTUIeCKHe 3a1aqH,
CBSI3aHHBIE C HAXOXXICHUEM IeOMETPUIECKUX BEITHYHH.

11 KJIACC

OmnepupoBaTh TMOHITUSMH.  LMJIMHAPHUYECKAs TMOBEPXHOCTb, OOpasyrolue LHJIMHAPHYECKOI
MOBEPXHOCTH, LMJIMHIAP;, KOHHYECKAas MOBEPXHOCTb, OOpa3yrollMe KOHMYECKOW MOBEPXHOCTH, KOHYC,
cepuueckas MOBEPXHOCTb.

PacnioznaBarh Tena BpareHus (IMIUHAP, KOHYC, cdepa u map).

OOBsACHATH CITOCOOBI MONYYSHHS TEJ BPALEHHS.

Krnaccupuumupopars B3aUMHOE PACIIONOKEHHE ChEPhI U TNIOCKOCTH.

OmnepupoBaTh MOHATUSMH. INAPOBONW CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA CErMEHTa; IIapOBOH
CJIOH, OCHOBAaHHE IIAPOBOTO CJIOS, BHICOTA LIAPOBOTO CJIOS, IIAPOBON CEKTOP.

Brmauciaate O6’béMbI U riomanmn HOBerHOCTefI TECJ BpalllCHUSA, TCOMETPUUCCKUX TCJT C IPUMECHCHUEM
dbopmy .

OmnepupoBaTh MOHATUSIMHI: MHOTOTPAHHUK, BIIMCAHHBIN B Chepy M OMUCAHHBIN OKOJIO ceprr; chepa,
BIMCAHHAs] B MHOTOIPaHHUK WM TEJIO BPALLECHUS.

BBIYHCIATH COOTHOIICHUS] MEXKTY IIIOLIAIIMU IOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TEJ.

HzobpaxaTe n3ydaemblie GUIypsl OT PYKH U C MPUMEHEHHEM MPOCTHIX YEPTEIKHBIX HHCTPYMEHTOB.



BoINONHATE (BBIHOCHBIE) TIOCKHE YEPTEXKH W3 PUCYHKOB MPOCTBIX OOBEMHBIX (DPUTYp: BUI CBEPXY,
cOOKyY, CHH3Y; CTPOUTb CEUEHHSI TEJT BPALEHHS.

UsBnekaTp, HHTEPIIPETUPOBaTH H  NpeoOpa3oBbBaTL HHPOPMALMIO O TMPOCTPAHCTBEHHBIX
reOMeTPHUECKUX (PUTYpaX, MPEACTABICHHYIO Ha YEPTEKAX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATE NeWCTBUS CIOKEHUST BEKTOPOB, BBIUMTAHHUS BEKTOPOB M YMHOXKEHHSI BEKTOpa Ha YHUCIO,
OOBSCHSITh, KAKUMH CBOMCTBAaMU OHU 00JIAIAOT.

IIpumensaTe npaBuiIoO Napauieienunena.
OnepupoBaTb MOHATUSAMH. NEKAPTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YIOJ MEXAY BEKTOPAMH, CKAJIAPHOE MPOU3BEAECHUE BEKTOPOB,

KOJUTMHCAPHBIE 1 KOMILJIAHAPHBIE BEKTOPLL.

Haxonute cyMMy BEKTOPOB M MPOM3BEEHUE BEKTOPA HA YHCJIO, YIOJ MEXKAY BEKTOPAMHU, CKaJsipHOE
IIPOU3BENIEHUE, PACKIIaIbIBaTh BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOPaM.

BaI[aBaTb IMJIOCKOCTh YPAaBHCHHUEM B I[eKapTOBOfI CUCTCME KOOPAHUHAT.

[IpumensaTs reoMmeTpuyeckue (PakThl ISl PEIIEHUs] CTEPEOMETPHUYECKHX 3a1ad, MPEAOararnx
HECKOJIBKO IIaroB PELISHHsI, €CJIU YCJIOBHUS MPUMEHEHHs 3aJaHbl B SIBHOH (popme.

Pematp HpOCTefILHI/Ie FrCOMETPHUYCCKUE 3a0a9 Ha IPUMECHCHUE BEKTOPHO-KOOPAUHATHOTIO METOAA.
Pematp 3aa4u Ha J0Ka3aTeIbCTBO MATCMATHUYCCKHX OTHOIIIEHUH U HaXOXKACHUC TCOMCTPHYCCKUX
BCJIMYHH IIO o6pa3uaM WU aJIrOpUTMaM, HNPHUMEHsAA HU3BCCTHBIC MCTOAbI IMPU PCIICHHUU CTAHAAPTHBIX

MAaTEMATHYICCKUX 3aaa4.

IIpumensaTe mpocTelinne NporpaMMHbIe CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI NPU
PELIeHNH CTEPEOMETPUUECKUX 3aAaY.

IIpuBoauThe mpuUMEpBl MAaTEMAaTUYECKMX 3aKOHOMEPHOCTEM B MNPUPONE U KU3HU, PAaClIO3HABATH
MIPOSIBJICHUE 3aKOHOB F€OMETPUH B HCKYCCTBE.

IIpumensaTe MoNy4YeHHBbIE 3HAHHUS HA MPAKTUKE. aHAJIU3UPOBATh peajibHble CUTYALUH W NPUMEHSTH
U3yUYCHHBIE TIOHSATHUS B IPOLIECCE IIOMCKA PEIIEeHUs MaTeMaTHYecKd C(HOPMYJIHUPOBAHHON mpPOOIeMBl,
MOJEJIIUPOBaTb pealbHble CUTYalUH HA S3bIKE TEOMETPUH, HCCIEAOBATb IOCTPOCHHBIE MOAENH C

HCTIOJIB30BAHUEM F€OMETPUYECKUX MOHITHH M TEOpeM, ammapara anreOpbl, pemarb NpakTHIeCKne 3a1aqu,
CBSI3aHHBIE C HAXOXKICHUEM IeOMETPUYECKUX BEITUYHH.

PABOYAA ITPOI' PAMMA

yueOHoro npeamera «l'eomerpus. Yriay0OjeHHbIl YPOBEHb)

uis ooyuaromuxcst 10 - 11 knaccon



MNOACHWTE/NIbHAA 3ATTMCKA

CeomeTpua ABNseTCA OLHUM M3 6a30BbIX KYpPCOB Ha YPOBHE cpefHero o6uiero obpa3oBaHus, Tak Kak
obecneynBaeT BO3MOXHOCTb M3Y4YeHUA AUCLUMNINH eCTEeCTBEHHO-HAy4YHOW HanpaBfieHHOCTW W NpeaMeToB
r'yMaHMTapHoro uukna. MockonbKy Nornyeckoe mbilljeHve, GopmMupyemoe npu n3yyeHum obyyvarowmmumcs
MOHATUIAHBIX OCHOB TreoOMeTpuu, Mpu [0Kas3aTe/NbCTBE TEOpPeM W MOCTPOEHUU LENOYKU NIOrUYECKUX
YTBEPXAEHUA NPU pelleHun reoMeTpUYecKUX 3afavy, YMeHWe BblBUraTb W OMNpPOBEpratb rMnoTesbl
HenocpeACTBEHHO WCNOMb3YIOTCA MPU  peleHnun 3afay ecTecTBEHHO-HAay4YHOro UWKia, B YacTHOCTM
(hn3nyvecknx 3agau.

Llenb OCBOEHMS MporpaMmbl yYeOGHOro Kypca «leomeTpus» Ha yrny6néHHOM YpOBHe - pas3BuUTuUe
WHAMBUAYaANbHbIX CMOCOOHOCTEN 00y4YaloWMXCcs NpU  U3YYEHUUM TEOMETPUW, KaK COCTaBAsHOLLENn
npeamMeTHoOW obnactn «Martematka u nHhopmaTuKa» Yepe3 obecrneyeHne BO3IMOXHOCTU NPUOOPETEHNSA U
NCMONb30BaHUSA 060fee TNYyOOKUX TFEOMETPUYECKMX 3HAHWA W AeACTBWMIA, cneuntuyYHbIX TFeoMeTpumn, u
Heob6X0AMMbIX [ANs YCMEeWHOro npogeccuoHanbHOro o06pa3oBaHWs, CBSI3aHHOTO C  MCMO/b30BaHWEM
MaTeMaTUKM.

MpUopUTETHBIMKU 3afayaMu  Kypca TFeoMeTpuu Ha Yrny6/EHHOM YPOBHE, PacLUMPAOWUMUA ¢
yCUANBAKOLWMMK Kypc 6a30BOr0 YPOBHS, ABNAKOTCA:

pacliMpeHne NpeAcTaB/eHUs O TEeOMETPMM KakK YacTM MUPOBOW KynbTypbl U (DOpMUpOBaHuE
0CO3HaHWA B3aMMOCBS3M FEOMETPUM C OKPYXKatoLW MM MUPOM;

(hopMmMpoBaHMe MpeAcTaBNeHUs 0 NPOCTPAHCTBEHHbIX DUrypax Kak O Ba)KHEMLIMX MaTemaTh4ecKmx
MOAEeNsX, MO3BONAOWMX ONWUCbIBaTb U K3yyaTb pasHble SIBNEHUS OKPYXXaloLWEero Mupa, 3HaHue
MOHATMIAHOTO annaparta no pasgeny «CtepeoMeTpus» yue6HOro Kypca reoMeTpum;

(hopMMpoBaHMe YMeHUs BNageTb OCHOBHbIMW MOHATUAMM O MPOCTPAHCTBEHHbLIX (Urypax u ux
OCHOBHbIMMW CBOWCTBaMM, 3HaHWE TEOPEM, (HOPMY/ N YMEHUE UX MPUMEHATb, YMEHUS [0Ka3blBaTb TEOPEMbI
M HaXOAWNTb HeCTaHAAPTHbIE CNOCO6bI peLleHns 3aaay;

(hopMMpOBaHMe YMEHUS pacrno3HaBaTb Ha YepTexax, MOAeNsX U B peasibHOM MUPe MHOFOrpaHHUKK U
Tena BpalleHUs, KOHCTPYUPOBaTb FreoMeTpuUecKne Moaenu;

(hopMMUpoBaHMe MOHVMAHUS BO3MOXHOCTI aKCMOMATUYECKOrO NOCTPOEHNS MaTeMaTUUYEeCKUX TEOpwi,
(hopMMpOBaHUE MOHMMAHUA PO aKCMOMATUKN NPU NPOBELEHUN PACCYXAEHU;

(hopMnpoBaHME YMeHWUA BNajeTb MeTOAamu [0Kas3aTeNbCTB W aifOPUTMOB pELUEHUS, YMEHUSA UX
MPUMeHATb, NPOBOAUTL A0Ka3aTeNbHble PaCCYXAeHUs B XO4e pelleHns CTepeoMeTpUYecKnx 3agay u 3agad
C MpakTU4ecKUM cofepxaHuem, (HopMupoBaHWEe NPeACTaBNEHUA O HeOoOXOAMMOCTU [0Ka3aTenbCTB Mnpu
060CHOBAHUN MaTeMaTUYeCKUX YTBEPXKAEHUA U pONM  aKCMOMATUKM B MPOBELEHUN [efYKTUBHbIX
paccy>aeHuii;

pasBUTUE W COBEPLUEHCTBOBAHWE WHTENNEKTYaNbHbIX M TBOPYECKMX CMOCOGHOCTEN 06yuaroLymxcs,
Mo3HaBaTe/IbHOW aKTMBHOCTU, WCCNEeLOBATENbCKUX YMEHWA, KPUTUYHOCTU MbILWNEHUS, WHTepeca K
N3YYEHUIO TeOMeTpuM;

(hopMmpoBaHMe (YHKLMOHANbHON FPaMOTHOCTW, pPefeBaHTHOW reoMeTpuU: YMeHWs pacrno3HaBaTb
NPOSIBNEHNS TEOMETPUYECKMUX MOHATUIA, 06HEKTOB U 3aKOHOMEPHOCTEN B peasnibHbIX XU3HEHHbIX CUTyaLnax
W MPU  U3YYEHUU APYTUX Y4eBHbIX NpeAMEeTOB, MNPOSBNEHWS 3aBUCUMMOCTEli U 3aKOHOMEPHOCTEN,
MOZEeNMPOBaHUS peasibHbIX CUTYaUMid, NCCef0BaHNS NOCTPOEHHbIX MoJenelt, MHTepNpeTaLnn noayyYeHHbIx
pe3ynbTaToB.



OCHOBHbIMW cofiepXXaTenbHbIMU TUHUAMKN yUebHOro Kypca «lFeomeTpusi» B 10-11 knaccax ABAAOTCS:
«[1psiMble 1 NNOCKOCTW B MPOCTPAHCTBE», « MHOrOrpaHHNKN», «Tena BpalleHna», «BeKTopbl U KOOPAUHATHI
B NPOCTPaHCTBE», «[BMXXEHUSA B MPOCTPAHCTBEY.

CgopmynumpoBaHHoe BoO ®FOC COO TpeboBaHME «yMeTb ONepupoBaTb MOHATUAMMUY», PeNeBaHTHLIMU
reoMeTpun Ha yrny6néHHom ypoBHe 06yyeHus B 10-11 Knaccax, OTHOCUTCS KO BCEM cCOfepXXaTenbHbIM
NUHUAM  yyebHOro Kypca, a (OpMUpOBaHWe JIOTMYECKUX YMEHUI pacnpefensieTcs He TOMbKO MO
cofiepXXaTtefibHbIM JIMHWAM, HO W NO rogam o6yyeHus. CofepxaHue o06pa3oBaHWsA, COOTBETCTBYHOLLee
npegMeTHbIM pe3yfbTataM 0CBOeHUs defepanbHO paboyeil nporpamMmbl, pacrnpegenéHHbIM N0 rogam
06y4yeHusa, CTPYKTYpMpPOBaHO TakMm 06pa3oM, 4YTOObl KO BCEM OCHOBHbIM, MPUHUUMNMANLHBIM BOMpocam
obyvatrowmeca obpalianncb HeOLHOKPATHO. ITO MO3BO/SET OpraHW30BaTb OBfafleHNe TeOMETPUYECKUMMU
MOHATUAMW W HaBblKamMW  MOCNEA0BATE/IbHO W MOCTynaTefibHO, C  COGMOAEHMEM  MpUHUMNA
NMPEeeMCTBEHHOCTN, a HOBble 3HaHWA BKIOYaTb B O6LYH CUCTEMY rEeOMETPUYECKUX MpeAcTaBNeHUi
obyyaroLmxcs, pacwmpsas n yrnyonas eé, o6pasys nNpoyHble MHOXECTBEHHbIE CBA3MN.

Mepexos K M3YyYeHUto reoMeTpumn Ha yrny6n1EHHOM YPOBHe NMO3BONSET:

co3fatb ycnosus ans guddepeHumnannm odby4eHns, NOCTPOEHUS NHANBUAYANbHbIX 06pa30BaTeNbHbIX
nporpamm, o6ecrneynTb Yrny6nE8HHOEe W3y4YyeHWe TeOMEeTPUM Kak CoCTaBnswoLieli y4yebHOro npeameTa
«MaTemaTtunka»;

NOAroTOBUTL 0OYyYalOLWIMXCA K MPOAO/KEHUIO M3YydYeHUs MaTeMaTUKM C YYETOM BbliGopa 6yayulei
npogeccuun, obecneymBas NPEEMCTBEHHOCTb MeX/y 06LIMM M NPOdECCUOHaNbHbIM 06pa30BaHUEM.

Ha m3yuyeHue y4yebHOro kypca «leomeTpusi» Ha yrny6néHHom ypoBHe oTBoauTcs 204 uaca: B 10
knacce - 102 vaca (3 yaca B Hegento), B 11 knacce - 102 yaca (3 yaca B Heflento).

COOEPXAHUWE OBYYEHWUA

10 KN1ACC

MpsiMble 1 NI0CKOCTU B NPOCTPaHCTBE

OCHOBHble MOHATUA CTepeoMeTpun. Touka, npsimasi, MAOCKOCTb, MNPOCTPAHCTBO. [MOHSATME 06
aKCMOMAaTMYeCKOM MOCTPOEHMUM CTEPEOMETPUN: aKCUOMbI CTEPEOMETPUMN N CNEACTBUS U3 HUX.

B3anMHOe pacnonoXKeHwe MNpsAMbIX B MPOCTPAHCTBE: Mepecekallnecs, napannebHblie W
ckpewmBawLmecs npsavble. [pU3HAKM CKPeLMBAKOWMXCH NpsAMbIX. [lapannenbHOCTb  NPAMbIX U
MNOCKOCTE B MPOCTPAHCTBE: NapannenbHble NpsiMble B MPOCTPAHCTBE, MapannenbHOCTb TPEX MpPAMbIX,
napannenbHOCTb NPSMOM M MAOCKOCTW. [lapannenbHOe W LEeHTpasbHOe MNPOeKTUPOBaHUE, WM306paXKeHMe
(uryp. OCHOBHble CBOICTBa MapannenbHOro MPOeKTUpOBaHWsA. W306paxeHne ¢uryp B napanienbHoii
MPoeKUMW. YTrnbl C COHamnpaBfeHHbIMU  CTOPOHAMU, Yroa MexXAy npsMbIMU B MPOCTPaHCTBE.
MapannenbHOCTb  MNMIOCKOCTEA: MmapannenbHble MNAOCKOCTM, CBOWCTBA MapanfiefibHbiX  MAOCKOCTENA.
MpocTeiilune NPOCTPAHCTBEHHbIE (Urypbl Ha MAOCKOCTW: TeTpasap, napannenenunes, NOCTPOEHUe
CeYeHui.



MepneHAVKYNSAPHOCTb NPSMOW M NJIOCKOCTW: MeprneHAUKYNSAPHbIE NPsMble B MPOCTPAHCTBE, MpPsMble
napanfiefibHble ¥ NepneHAMKyNspHbIe K MAOCKOCTU, NPU3HAK NepneHgnKyNspHOCTM MPAMOIA 1 NAOCKOCTH,
Teopema 0O NpsMOV NepneHAUKYNAPHOWA NAockocTU. OpPTOroHanbHOe MpoekTWpoBaHue. MepneHAUKYNsap u
HaK/OHHbIE: PacCTOSIHNE OT TOYKM A0 NJOCKOCTW, paccTOSIHWE OT MPAMOIA O NAOCKOCTU, NPOEKLUs (QUrypbi
Ha NAOCKOCTb. [epneHANKYNSAPHOCTb MAOCKOCTEN: NPWU3HAK MEepneHAVKYNSAPHOCTU [ABYX MIOCKOCTENA.
Teopema 0 TpEX NepneHANKynspax.

Yrnbl B NPOCTPAHCTBE: Yron MexXAay npsiMOA M MNNOCKOCTbH, ABYTFPaHHbIA Yron, NUHERHbIA yron
ABYTpPaHHOro yrna. TpéxrpaHHblii U MHOTorpaHHble yribl. CBOWCTBA MNAOCKUX Yr10B MHOFOrpaHHOro yrna.
CBoiicTBa MJIOCKUX W [ABYrpaHHbIX Yra0B TPEXrpaHHOro yrna. Teopembl KOCUHYCOB W CUMHYCOB /1A
TPEXTPaHHOro yrna.

MHororpaHHukmn

Buabl MHOrorpaHHuUKoB, pa3BépTka MHOrorpaHHuka. [lpu3ma: n-yronbHas npuama, npsmas wu
HakKMoOHHas npu3mbl, 6GOKOBas W MNOJIHAA MNOBEPXHOCTb MNpu3Mbl. [apannenenunes, MNPAMOYToO/bHbIN
napannenenunes u ero ceoictea. Kparuaiiwme nyTu Ha NMOBEPXHOCTM MHOrorpaHHuka. Teopema Jinepa.
MpocTpaHcTBeHHaA Teopema [Mudaropa. Mupammupga: n-yronbHaa nupamuia, nNpaBubHas UM yce4yéHHas
nupamuibl. CBoiicTBa pébep M OGOKOBbIX rpaHeil NpaBWIbHOW nNupamuibl. MpaBuibHblE MHOTOrPaHHUKN:
npaBuW/bHas npusMa W MpaBWbHasg nupamMuga, MpaBuIbHaa TPEYronbHas nupamuja W npaBUbHbINA
TeTpasgp, Ky6. MNpeAcTaBneHne 0 NpaBUIbHbIX MHOFOrpaHHUKaX: OKTasap, AOAeKasAp M UKocasap.

BbluncneHne 3n1eMeHTOB MHOFOrpaHHWKOB: pébpa, AwaroHanu, yrabl. Mnowafgb 60OKOBOIA
MOBEPXHOCTM M MOMHON MOBEPXHOCTM MPAMONM MpPWU3Mbl, MNAOWAAb OCHOBaHWA, Teopema O OOKOBO/
MOBEPXHOCTWN MNPAMOI Npu3Mbl. Mnowaab 60KOBON NOBEPXHOCTU M MOBEPXHOCTWU MPaBWU/IbHON NuUpaMuisbl,
TeopemMa 0 N/oLWaAn yCeYEHHON nupaMunasbl.

CUMMETPUS B MPOCTPAHCTBE. DNEMEHTbI CUMMETPUM NPaBUbHbIX MHOTOFPaHHWKOB. CUMMeTpus B
MPaBUNbHOM MHOTOFPaHHMKe: CUMMETPUS Napannenenvnesa, CUMMETPUS NPaBU/bHbIX NPU3M, CUMMETPUS
NpaBUNbHOI NpaMuUAb.

BekTopbl 1 KOOpAMHATbI B MPOCTPaHCTBe

MoOHATUA: BEKTOP B MNPOCTPAHCTBE, HY/EBON BEKTOP, A/IMHA HEHYNEBOro BeKTOpa, BEKTOpPbI
KOJIIMHEeapHble, COHanpas/ieHHble W TMPOTUBOMO/IOXHO Harnpas/ieHHble BEKTOPbl. PaBEHCTBO BEKTOPOB.
[ecTBNA C BeKTOpaMW: C/IOXEHWEe W BblYMTaHUE BEKTOPOB, CyMMa HECKO/IbKUX BEKTOPOB, YMHOXeHue
BEKTOpa Ha umucno. CBOINCTBa CNOXeHUS BEKTOPOB. CBOWCTBA YMHOXEHMSA BeKTOpa Ha 4yucno. MoHATue
KoMMnaHapHble BEKTOpbl. Mpun3HaK KomnaaHapHOCTU TpPEX BeKTOopoB. [MpaBuio napannenenunega. Teopema
0 pasnoXeHuu BeKTopa Mo TPEM HeKOoMMaaHapHbIM BekTopam. [lpAMoyrosbHas cuctema KoopauHaT B
npoctpaHcTee. KoopanHaTbl BekTOopa. CBA3b MeXy KoOpAMHaTaMu BEKTOpA M KOOpAMHATAMM TOYeK. YTon
MeXay BekTopamu. CKansipHoe nponsBefeHne BEKTOPOB.

11 KNACC

Tena BpalleHud

MOHATUA: UUNUHAPMYECKAs MOBEPXHOCTb, KOHMYecKas MOBEPXHOCTb, Cepuuyeckast MOBEPXHOCTb,
o6pa3sytoLLe NoBepxXHOCTeN. Tena BpaleHNs: LMANHAP, KOHYC, YCeU&HHbIN KOHYC, cthepa, wap. BlanmHoe



pacnofioXXeHne cgepbl U MAOCKOCTU, KacaTefbHas MAOCKOCTb K cgepe. N300paxeHne Ten BpaleHUs Ha
N10CKoCTU. Pa3BépTKa UMNmMHApa 1 KoHyca. CummeTpus cdepbl 1 Lwapa.

O6béM. OCHOBHbIe CBOICTBA 00bEMOB Ten. Teopema 06 06bEMe MPAMOYrofbHOrO napannenenunneaa
n cneacTena n3 Heé. O6bEM NPAMON M HAKNOHHOW MPU3MbI, LAAMHAPA, NupaMuibl U KoHyca. O6bEM wapa
M LWapoBOro CerMeHTa.

Kom6uHauuu Ten BpaweHWs U MHOrorpaHHMKOB. MMpu3Ma, BNUcaHHas B LUAUHAP, OMUCaHHas OKOJO0
umnuHgpa. MepeceyeHne cgepbl M LWapa ¢ NJOCKOCTbIO. KacaHue Lwiapa M cgepbl NAOCKOCTbIO. [MoHATHE
MHOTFOrpaHHMKa, OMMCAHHOT0 OKO/O Cepbl, CPepbl, BNUCAHHON B MHOFOrpaHHUK WV TENO BpaLleHUs.

Mnowaab NOBEPXHOCTU LUANHAPA, KOHYCa, Nnoulab cdepbl u eé yacteir. Mogobre B NpocTpaHCTBE.
OTHOWeHNe 06bEMOB, NoLWafein NOBEPXHOCTEN NOJOGHLIX (uryp. Mpeobpa3oBaHne NogobuMsa, roMOTETUS.
PelueHue 3a7a4 Ha NJIOCKOCTU C UCNO/Ib30BAHWEM CTEPEOMETPUYECKUX METO/OB.

MocTpoeHNe CEeYEHWIA MHOTOTrPaHHWKOB W Ten BpalleHWUs: cedeHus uunuHapa (napannenbHo u
nepneHANKYNSpHO OCK), CedeHUs KoHyca (napannefnbHble OCHOBAHUIO U MPOXOAAllMe 4yepe3 BepLUnHY),
CeyeHUs LWwapa, MeTobl NOCTPOEHMUSI CEYEHWIA: MeToq CNefoB, MeTod BHYTPEHHEro NpoeKTUPOBaHUs, METO/
nepeHoca CekylLleli NA0CKOCTU.

BekTopbl M KOOpANHATLI B NPOCTPAHCTBE

BekTopbl B npocTpaHcTBe. Onepauun Hag BeKTopamu. BeKTOpHOe YMHOXEeHue BekTOopoB. CBOIiCTBA
BEKTOPHOTO YMHOXeHudA. [pamoyrosibHas cCUCTeMa KOOPAWMHAT B MpocTpaHcTBe. KoopauHaTbl BekTopa.
PasfnoxeHue BekTopa no 6asncy. KoopAnHaTHO-BEKTOPHbLIA METOA NPW peLleHnn reoMeTpruyeckmnx 3agad.

[BrXeHnA B NpoCcTpaHCTBe

OBmxeHna npoctpaHcTBa. OTo6paxkeHWs. [BUXeHMA W paBeHCTBO duryp. O6wme CBONCTBa
ABVKEHWIA. Buabl ABUXEHWIA: napannesbHblil NepeHoc, LeHTpasbHas CUMMeTPUS, 3epKanbHas CUMMeETpUS,

NMOBOPOT BOKPYT npsmoii. Mpeo6pasosaHus nogobus. Mpsamas u cepa iinepa.

NMITAHNPYEMbBIE PE3YNbTATbl OCBOEHUWA YYEBHOIO KYPCA «TEOMETPUA»
(YTNYBNEHHbIVA YPOBEHb) HA YPOBHE CPEAHEIO OBLLErO OEPA30BAHUSA

JINYHOCTHBDBIE PE3YJIbTATDI

1) rpaxxgaHCcKoe BOCNUTaHMe:

CHhOPMMPOBAHHOCTb FPaXXAAHCKOM MO3MLKUM 06YYaroLLerocs Kak aKTUBHOIO U OTBETCTBEHHOIO Y/eHa
poccuiickoro obliecTsa, NpefcTaBleHWe O MaTeMaTUYECKMX OCHOBAaX (YHKLMOHMPOBAHUSA PasfMUHbIX
CTPYKTYp, SB/MEHWIA, Mpoueayp rpaxgaHckoro obuiectBa (BblGOpPbI, OMPOCbI U APYroe), YyMeHue
B3aMMO/eCTBOBATb C COLMANbHbIMW MHCTUTYTaMU B COOTBETCTBUM C UX PYHKLMSMUN N Ha3HAYEHUEM;

2) naTpMoTUYeCKoe BOCMUTAHME:

ChOPMMPOBAHHOCTb  POCCMIACKON  rpaXKAaHCKON WAEHTUYHOCTW, YBaXEHMA K MpoWwaoMy M1
HacTOoALLEMY POCCUINCKOM MaTEMATMKKN, LLEHHOCTHOE OTHOLLEHME K LOCTVKEHUSM POCCUMIACKMX MaTeMaTUKOB



N POCCUIACKOI MaTeMaTUYECKOW LIKOMbI, UCNOMb30BaHNE 3TUX AOCTUXEHWUIA B APYTMX HayKax, TEXHOMOTUSX,
cthepax 3IKOHOMUKU;

3) LyXOBHO-HPaBCTBEHHOE BOCMUTAHME:

0CO3HaHWe [AYXOBHbIX LEHHOCTeA pPOCCUIACKOro Hapoga, CHOPMUPOBAHHOCTb HPABCTBEHHOrO
CO3HAaHWS, 3TUYECKOTO MOBEAEHWs, CBA3AHHOT0 C MPAKTUYECKUM MPUMEHEHWEM AOCTUXKEHUIA HayKu K
[eATeNbHOCTbLI0 YYEHOr0, 0CO3HAHME TMYHOTO BKaAa B NOCTPOEHME YCTORUNBOrO GYayLLEro;

4) acTeTN4YeCcKoe BOCNUTaHUE:

3CTETMYECKOe OTHOLIEHWe K MUPY, BK/OYast 3CTETUKY MaTeMaTMYeCKNX 3aKOHOMepPHOCTel, 06bEKTOB,
3afay, PeLIeHWi, paccyXAeHWi, BOCMPUMMYMBOCTb K MaTemMaTM4YecKUM acnekTaM pas3/MyYyHbiX BUAOB
NCKYCCTBa,;

5) hnanyeckoe BocnuTaHue:

CHOPMMPOBAHHOCTb YMEHUSI MPUMEHATb MaTemaTUYeckume 3HaHUS B WHTepecax 3[40pOBOr0 W
6e3onacHoro o6pasa >W3HW, OTBETCTBEHHOE OTHOLUEHWE K CBOEMY 340pOBbI (340pOBOE NUTaHUE,
cbanaHCUPOBaHHbLI pPeXUM 3aHATUIA U OTAbIXa, PerynsapHas Quanyeckas akKTUBHOCTb), (U3NYECKOe
COBEPLUEHCTBOBaHME NPU 3aHATUAX CMOPTUBHO-0340POBUTE/NbHON AeATENBbHOCTHIO;

6) TpyAoBOe BOCMUTAHUE:

FrOTOBHOCTb K TpyAy, OCO3HaHWE LUEHHOCTM TPyAontobus, WHTepec K pasinMyHbIM cdepam
NpogecCMoHaNbHOW AeATe/IbHOCTU, CBA3aHHbIM C MaTeMaTUKOW 1 eé NMPUNOXKEHUAMU, YMEeHUe COoBepLlaTb
0CO3HaHHbIN BbIGOp OyAyLLei npoteccun U peann3oBbiBaTb COOGCTBEHHbIE XMU3HEHHbIE MAaHbl, FTOTOBHOCTb
M CNOCOOHOCTb K MaTteMaTuyeckoMy 006pa3oBaHMIO M CaM006pa30BaHUI0 Ha MPOTSAXKEHUWU BCEN XKWU3HM,
FrOTOBHOCTb K aKTUBHOMY Yy4acTUO B PeLUeHNN NpakTUYecKMX 3a4a4y MaTeMaTU4eCcKOoi HanpaB/ieHHOCTH;

7) 3K0O/IOTNYeCKOe BOCMUTaHWe:

C(hOPMUPOBAHHOCTb 3KOMOFMYECKON KynbTypbl, MOHMMaHWe BAUSHUS COLMANbHO-3KOHOMMUYECKUX
NMPoLLeccOB Ha COCTOAHWME MNPUPOLHON U COLManbHOW Ccpedbl, OCO3HaHWe r106abHOr0 XapakTepa
3KOMOrMYEeCKMX MNpobnem, OpueHTauus Ha NPMMEHEeHWe MaTeMaTMYecKMX 3HaHWI ANS peweHus 3ajay B
06n1acT OKpY>XXatolleid cpeabl, MMaHWPOBaHWe MOCTYNKOB WM OLEHKM WX BO3MOXHbIX NOCNeACTBMIA ANns
OKpYy>XKatoLeli cpefbl;

8) LEHHOCTW Hay4YHOro MO3HaHUS:

ChOPMMPOBAHHOCTL MMPOBO33PEHNSA, COOTBETCTBYHOLLEr0O COBPEMEHHOMY YPOBHIO Pa3BUTUSA HayKu U
00LLeCTBEHHON MPaKTUKK, MOHMMaHWEe MaTeMaTU4YeCKON HayKu Kak cepbl YeN0BEYECKON AeATenbHOCTY,
3TanoB €€ pasBUTMA W 3HAYMMOCTW ANA PasBUTUA UMBWAU3ALUKN, OBMafEHME A3bIKOM MaTeMaTuKu u

MaTeMaTM4eCKO KynbTypoli Kak CpPefCcTBOM MO3HAHWA MWpa, FOTOBHOCTb OCYLLECTBATb MPOEKTHYH U
nccnefoBaTeNbCKY AeATeNbHOCTb UHAMBUAYANLHO W B TPyNMe.

METAMNMPEOMETHBbBIE PE3Y/IbTATHI

Mo3HaBaTeNbHble YHUBepPcasibHble yUeOHble AeCTBUS



Ba3oBble nornyeckune aeicTeumA:

BbIIBNSATb W XapaKTepu3oBaTb CYLLECTBEHHble MPU3HAKM MaTeMaTUYECKUX O6LEKTOB, MOHATUNA,
OTHOLUEHUIA MeXAay NOHATMSIMM, DOPMYNMpPOBaTb ONpeAeneHus MOHATWIA, yCTaHaBNMBATb CYLLECTBEHHbIl
MPU3HaK KnaccuguKkaLum, 0CHoBaHUA AN 0606LLeHNS U CPaBHEHUS, KPUTEPUM MPOBOAUMOIO aHaNImn3a;

BOCMPUHMMATb, (hOPMYINPOBaTL U NPeo6pa3oBbIBaTh CYX/AEHUS: YTBEPAUTENbHbIE Y OTPULATENbHbIE,
eJMHNYHbIE, YaCTHbIE N 06LLNE, YCNOBHbIE;

BbISIBNATL MaTemMaTU4yeckue 3aKOHOMEPHOCTU, B3avMOCBA3M M MPOTMBOPeYMst B (PakTaX, [AaHHBbIX,
HabMIOAEHNAX 1 YTBEPXKAEHUAX, NpeanaraTb KpUTEPUN ANS BbISBNEHNUS 3aKOHOMEPHOCTEN 1 MPOTUBOPEYNIA;

Aenatb BblBOAbI C NCNONb30BaHWEM 3aKOHOB OTMKW, AeAYKTUBHbLIX U UHAYKTUBHbLIX YMO3aK/IHOUYEHNA,
YMO3aK/HYEeHUI N0 aHanoruu;

NMPOBOAMTbL CaMOCTOATE/IbHO [J0Ka3aTeNbCTBA MaTeMaTUUYECKUX YTBEPXKAEHUA (nNpsimble U OT
MPOTUBHOIO), BbICTPaMBaTb aprymMeHTaLuto, NPUBOAUTL MNPUMeEPbl UM KOHTPNPUMEpPbI, 06OCHOBbIBATb
COGCTBEHHbIE CYX/AEHUS W BbIBOABI;

BbIOMpaTb Cnocob peleHns y4yebHOM 3a4aum (CpaBHMBaTh HECKO/IbKO BAPMAHTOB peLLeHus, BbIGnpaTtb
Hanbonee NOAXOAALLMNIA C yYETOM CaMOCTOATENbHO Bbl4E/IEHHbIX KPUTEPMEB).

BasoBble nccnefoBaTeNbCKue 4eCTBUSA:

MCMNONb30BaTb BOMPOCHI KakK WCC/ef0BaTe/lbCKUA MHCTPYMEHT MO3HaHUA, (hOpMYy/MpoBaTh BOMPOCHI,
(ukcupytowme npotusopeume, npobnemy, ycTaHaBnAWBaTb WCKOMOE M AaHHOe, (DOPMMPOBATb TUMOTE3Y,
apryMeHTMpoBaTb CBOK MO3ULMIO, MHEHNE;

MPOBOAUTb CaMOCTOATENbHO CMAAHUPOBAHHbLIA 3KCMEPUMEHT, WCCNef0BaHWe MO YCTaHOBEHUIO
0CO6EeHHOCTE MaTeMaTuyeckoro o00bekTa, fB/IEHUSA, MPOLECCa, BbIABAEHUIO 3aBUCUMOCTEN Mexay
06beKTaMu, SBAEHNUAMM, NpoLeccamu;

CamoCTosATeNIbHO  (hOpMynMpoBaTb 0606LieHNs ¥ BbIBOAbI MO  pe3yfnbTaTaM MPOBEAEHHOIO
HabneHna, UCCnefoBaHUs, OLEeHWBaTb [OCTOBEPHOCTb MOMYYEHHbIX Pe3ynbTaTtoB, BbIBOLOB U

0606LLEeHNIA;

nporHo3npoBaTtb BO3MOXHOE pPasBUTMUE TMpoUecCa, a TaKXe BblABUTaTb MNPEAMNONIOXKEHNA O €ro
PasBUTUN B HOBbLIX YC/OBUAX.

Pa6oTa c uHopmaumeii:

BbIABNATL Ae(ULUTBI MH(POPMALMKN, AaHHbIX, HEOBXOAUMbIX ANA OTBeTa Ha BOMPOC W ANS PeLleHus
3agauu;

BbIGUPATb MH(OPMALNIO M3 UCTOUYHMKOB Pa3fIMUHbIX TWUMOB, aHa/NM3MpPOBaTb, CMCTEMATMU3NPOBATb U
MHTEPNPETMPOBaTb MHPOPMALMIO Pa3INUYHbBIX BUAOB U (hOPM NpeAcTaBNeHUs:;

CTPYKTYypupoBaTb WH(pOpMauni, nNpeacTaBnaTs €& B pas3IMYHbIX (OpMax, WIHOCTPUPOBATH
rpagmuecku;

OLEeHMBaTb HafEXHOCTb MH(hOPMALMM NO CAMOCTOSTE/IbHO CHOPMYTMPOBAHHBIM KPUTEPUSM.



KOMMYHUKaTUBHbIe YHUBEPCaNbHbIe YYebHble AeicTBUSA
O6LLeHue:

BOCNPUHUMATL U (hOPMYINPOBATh CYXAEHUS B COOTBETCTBUM C YCNOBUSMM U LIENSIMU 0OLLEHMS, SCHO,
TOYHO, TPAMOTHO BblpaXaTb CBOK TOYKY 3PEHMUS B YCTHbIX M MUCbMEHHbIX TEKCTaxX, AaBaTb MOSICHEHUS MO
XOfly peLleHuns 3aa4m, KOMMEHTMPOBATb MOMYYEHHbI pe3y/bTar;

B X04e 006CyXAeHusa 3afaBaTb BOMPOCHI MO CYLWECTBY 06CY)XAaeMOW Tembl, NPo6ieMbl, pellaemoi
3afiaun, BbICKa3blBaTb MAEW, HaleNeHHble Ha MOWCK PeLleHns, CONOCTaBAATb CBOW CYXAEHUS C CYXAEHUAMM
APYTMX YYacTHWKOB fuanora, OOHapyXwBaTb pas3nnumMe W CXOLCTBO MO3MLWUIA, B KOPPEKTHON opme
(hopMynmpoBaThL pasHOrnacus, CBOV BO3PaXKEHWS;

npeAcTaBnsTb  pe3ynbTaTbl  PelleHWs  3adayl,  IKCMNepuMeHTa,  UCCnefoBaHWs,  MPOEKTa,
CaMOCTOATENIbHO BbIGUPaTb (opmaT BbICTYN/JEHWA C YYETOM 3afjay npe3eHTauuyM M 0COGeHHOCTEl
ayauTopUN.

PerynaTtuBHble yHUBepcanbHble y4ebHble JenCTBUA
CamoopraHusaymsa:

COCTaBMIATb MJIaH, aJifOPUTM pelleHns 3ajadn, Bbl6MpaTb CNocob pelleHUs C YyYETOM UMeloLLmxcs
PecypcoB U COGCTBEHHbIX BO3MOXHOCTEW, apryMeHTUpoBaTb U KOPPeKTUpPOBaTb BapuvaHTbl PELUeHMi C
YYETOM HOBOI MHOpMaL K.

CaMOKOHTPO/b, 3MOLNOHANbHbIA UHTENNEKT:

BNaZeTb HaBblKaMW MO3HaBaTeNlbHOM pedieKCMM KaK OCO3HaHMS COBepllaeMblX [AeWCTBUI 1
MbICIUTENbHbBIX MPOLLECCOB, MX Pe3ynbTaToB, BaZeTb CNOCo6GamMy CaMOMpPOBEPKM, CAaMOKOHTPONSA npoLlecca
1 pesynbTaTa pelleHns MaTeMaTUYeCcKoit 3agaum;

npesBuAeTb TPYAHOCTU, KOTOPbIE MOFYT BO3HUKHYTb NPU PELUEHUU 3afjayM, BHOCUTb KOPPEKTUBbI B
[EeATeNbHOCTb HAa OCHOBE HOBbIX 06CTOATENLCTB, AaHHbIX, HAAEHHbIX OLINGOK, BbISBIEHHbLIX TPYAHOCTEN;

OLeHMBaTb COOTBETCTBME pe3y/bTaTa Lefn W YCA0BUAM, OOBLACHATb MPUUUHBI JOCTUXKEHUS WN
HeAOCTUXEHNS Pe3ybTaTOB AeATENIbHOCTU, HaX04MTb OLIMOKY, faBaTb OLEHKY NPUOBPETEHHOMY OMbITY.

CoBMeCTHaA AeATe/IbHOCTb:

NOHMMaTb M MCNOMb30BaTb NpenMMmyllecTBa KOMaHAHON M MHAMBUAYanbHOW PaboTbl NpU peleHuwn
y4yebHbIX 3agay, MPUHMMATb LeNb COBMECTHOW [eATEeNbHOCTW, NAaHWPOBATb OPraHM3aunt0 COBMECTHOI
paboTbl, pacnpefenaTb BUAbl paboT, JoroeapueaTbCs, 00CYXAaTb NpoLecc U pesynbTar paboTel, 0606LWaTh
MHEHWS HECKOMbKNX NIOAEN;

yyacTBOBaTb B FpynnoBbiX hopmax paboTbl (06CyXaeHMsA, 0OMeH MHEHWA, «MO3roBble LUTYPMbI» U
MHbIE), BbIMOMHATL CBOK 4YacTb paboTbl Y KOOPAWHUPOBATL CBOU [EWCTBUA C APYTUMU YNEeHAMU KOMaHLbI,
OLeHVBaTb KayecTBO CBOEro BKnaja B 06WMI MPOAYKT N0 KPUTEPUAM, CHOPMYIMPOBAHHBIM YYacTHUKaMU
B3aMMOAeNCTBUS.



NMPEOMETHBIE PE3Y/JIbTATbI

K KoHuy 10 knacca obyyvarLwuincs HayuynTes:

CcBOOOLHO OMNepupoBaTb OCHOBHbIMW MOHATUAMWU CTEPEOMETPUM NPU pelleHnn 3afjady W NpoBefeHUn
MaTeMaTUYeCKNX PacCcy>XAeHW;

NPUMEHATb aKCUOMbI CTEPEOMETPUN U CNEACTBUSA U3 HUX MPU PELLEHNN TeOMeTPUYECKMX 3ajay;
KnaccmuumposaTb B3avMHOe pacroioXeHue MpAMbIX B MNPOCTPAHCTBE, MIOCKOCTEN B MPOCTPAaHCTBE,
NPAMbIX U NJIOCKOCTEN B MPOCTPAHCTBE;

CcBOOOLHO oOnepupoBaTb MOHATUAMM, CBA3AHHBLIMW C yrnamum B MNPOCTPAHCTBE: MeXAY nNpsMbIMKA B
NPOCTPaHCTBE, MEXAY NPSAMOI U NNOCKOCTbIO;

CBOOOAHO OMepupoBaTb NOHATUAMM, CBA3AHHLIMU C MHOTOrpPaHHUKaMU;

CcBOOOLHO pacrno3HaBaTb OCHOBHble BWAbl MHOrOrpaHHUKOB (Npv3ma, nupamuga, MnNPSMOYTrO/bHbIN
napannenenuneg, Ky6);

KnaccuuumpoBaTb MHOTOrpaHHUKK, BbIGUpas OCHOBaHUS 415 Knaccugukauuu,

CBOOOLHO OMepupoBaTb NOHATUSAMM, CBA3AHHLIMW C CEY4EHMEM MHOTOrPaHHWUKOB MIOCKOCTbIO;

BbINO/IHATL Napasfe/sibHoe, LEHTpPasbHOe W OPTOroHa/sbHOe TMpPOeKTUpOBaHWe QUryp Ha MJI0CKOCTb,
BbINOJIHATbL M300paXKeHna YUryp Ha NaoCKoCTH;

CTPOUTb CeYeHUss MHOTOrPaHHWKOB Pa3NYHbIMU METOAaMW, BbIMOMAHATb (BbIHOCHbIE) NIOCKME YEPTEXUN U3
PUCYHKOB MPOCTbIX 06BLEMHBLIX (PUIYyp: BUJ CBEPXY, COOKY, CHU3Y;

BbIYMCAATL NAOWaAM MNOBEPXHOCTEN MHOrorpaHHMKoB (Npu3ma, nupamuga), reomeTpuyeckmx Ten ¢
npuMeHeHneM opmyn;

CBOOOAHO OnepupoBaTb MOHATUAMWU: CUMMETPUS B MPOCTPAHCTBE, LEHTP, OCb U MIOCKOCTb CUMMETPUN,
LLeHTP, OCb U NJIOCKOCTb CUMMETPUMN PUTYPbI;

CBOOOAHO OMepupoBaTb NOHATUSAMM, COOTBETCTBYIOLMMM BEKTOPAM U KOOPAMHATaAM B NPOCTPaHCTBE;
BbINOJIHATL AENCTBUS Haf BEKTOpaMMu;

pelaTtb 3aja4n Ha A0oKa3aTe/IbCTBO MaTeMaTUUYECKNUX OTHOLUEHUA 1 HaXO0XAeHNe reOMeTPUYECKUX BETMUNH,
NPUMeHSA M3BECTHbIE METOAbl NPU peleHnn MaTteMaTuyeckmx 3afay MOBbILEHHOIO0 U BbICOKOTO YPOBHS
CNOXHOCTMU;

NPUMEHATb MpOCTeilune nporpamMHble CpeAcTBa W 3MEKTPOHHO-KOMMYHUKALWMOHHbIE CUCTEMbI MpW
pelweHnn CTepeoMeTpMYeCKnX 3ajau;

n3BneKaTb, NpeobpasoBbiBaTb U MHTEPNPeTUPOBaTb MHMOPMaLMI0 O NMPOCTPAHCTBEHHbLIX FEOMETPUYECKUX
(hmrypax, npeacTaB/fieHHY Ha YepTexax U pUcyHkax;

NPUMEHATb MNOJIyYeHHble 3HAaHUA Ha nNpakTUKe: CpaBHMBaTb W aHaIM3MpPOBaTb peasbHble CUTyaLuu,
NPUMEHATb U3YyYeHHble MOHATMA B MNpolecce MNOUCKA peleHns MaTemaTUyeckKu CGHopMyInpoBaHHON
npo6iemMbl, MOAENNPOBaTL peasibHble CUTYaLMmn Ha A3blKe reoMeTpumn, NCCNeaoBaTb NOCTPOEHHbIE MOAENN C
MCNOMb30BaHNEM FeOMEeTPUYECKUX MOHATUIA M TeopeM, annaparta anrebpbl, pewarb NpakTUYecKue 3agayu,
CBA3aHHbIE C HAX0XAEHNEM reOMeTPUYECKNX BESIMUYUH;

UMeTb NpeAcTaBNeHMs 00 OCHOBHbIX 3Tanax pas3BUTUS FeOMeTPpUM KaK COCTaBHOM 4acTh (PyHAamMeHTa
Pa3BUTUA TEXHONOT WA,

K KoHuy 11 knacca obyyvarLwuincs HayuynTes:

cBOOOAHO OMepupoBaTb MOHATUAMWU, CBA3AHHBIMW C UWAMHAPUYECKOW, KOHMYECKOW W cdepmyeckon
NMOBEPXHOCTAMM, 0OBACHATL CNOCOOLI NONYYEHNS;

onepupoBaTb NOHATUAMU, CBA3AHHLIMU C T€laMUN BPaLLEHNS: LUANHAPOM, KOHYCOM, CDEpPOii 1 LLApoM;
pacrnosHaBaTb Tena BpaweHus (UWAMHAP, KOHYC, ctepa M wWap) U 06BACHATbL CNOCO6bI NOMYyYeHMs Ten
BpaLLEHNS;

KnaccugpumumpoBaTb B3aMMHOE pacnofioXXeHne chepbl 1 MAOCKOCTH;



BbIYNCNATL BEIMUMHBLI 3IEMEHTOB MHOFOrPaHHWKOB W TeN BpalieHus, 06bEMbI M NIOWAAN NOBEPXHOCTEN
MHOrOrpaHHNKOB 1 Te/ BpaLleHWs, reOMeTPUYECKNX TeN C NPUMEHEHUEM (OpMYyn;

cBO6GOAHO OMepupoBaTb MOHATMAMM, CBSI3AHHLIMW C KOMOMHALMSAMU Ten BpalieHWs U MHOrOrpaHHUKOB:
MHOTOrpaHHWK, BMUCaHHbIA B Cepy ¥ OMMUCaHHbIA OKONO cdepbl, chepa, BIMCaAHHAasa B MHOTOrpaHHWUK Wu
Teno BpaLleHus;

BbIYMCNATL COOTHOLLUEHNA MeXAY MoLuafsMm NoBepxXHOCTel N 06bEMaMn NMOAOOHBIX Ten;

n3obpaxaTb u3yyaembie QUIypbl, BbIMOMHATL (BbIHOCHBIE) MJIOCKME YepTeXW U3 PUCYHKOB MNPOCTbIX
06BEMHbIX (hUryp: BUA cBepxy, C60KY, CHU3Y, CTPOUTb CeYeHNs Ten BpaLleHus;

n3BneKaTb, MHTepNpeTUpoBaTb M Npeobpa3oBbIBaTb UHPOPMALMIO O MPOCTPAHCTBEHHbLIX FEOMETPUYECKUX
(urypax, NnpeAcTaB/eHHYH Ha YepTeXxax M pUCYHKaX;

CBOOOAHO ONepupoBaTb NMOHATUEM BEKTOP B NPOCTPAHCTBE;

BbIMOMHATbL OMepaLun Haj BeKTopamu;

3afjaBaTb NJ0CKOCTb YpaBHEHNEM B [JeKapTOBOI CUCTEME KOOPAMHAT;

pellaTtb reOMeTpUYecKMe 3afjayy Ha BbIYMC/IEHUE YII0B MeXAY NPAMbIMU W NAOCKOCTAMU, BblYUC/EHUE
pacCTOSHUI OT TOYKM O MJIOCKOCTW, B Le/IOM, Ha NpYMeHeHWe BEeKTOPHO-KOOPAMHATHOro MeTofa npu
peLleHny;

cBOGOAHO OMepupoBaTb MOHATMAMM, CBSI3AHHLIMW C [ABWXEHWEM B MPOCTPAHCTBE, 3HaTb CBONCTBa
ABVKEHWIA;

BbIMOMIHATL M306paXKeHNs MHOrOrPaHHWKOB M TeN BpalieHWs Npu napanfienbHOM MepeHoce, LeHTPasbHON
CUMMETPUM, 3epKanbHOW CMMMETPUK, NPY NOBOPOTE BOKPYT NpsiMoii, Npeobpa3oBaHnsa nofobus;

CTPOWTb  CEYEHUS MHOTOrPaHHWKOB W TeN  BpalleHUs:  CeYyeHus UunuHapa (napannensHo U
nepneHAMKYNApHO OCK), CeYeHWs KoHyca (mapannefnbHble OCHOBAHMIO U MPOXOAALLME 4Yepe3 BepLUMHY),
ceyeHus LWapa;

MCMOMb30BaTb METOAbl MOCTPOEHMNS CEYEHWUIA: MeTOof CNeAoB, METOA BHYTPEHHero npoeKTUpPOBaHWSA, METOA
nepeHoca CekyLein NnocKocTy;

[0Ka3blBaTb FEOMETPUYECKME YTBEPXKAEHNS;

MPUMEHATb reoMeTpuyeckue akTbl AN pelleHUs CTepeoMEeTPMYecKMX 3afady, npeanonararoLinx
HECKO/IbKO LLAaroB peLleHns, ecnm ycnoBmsa npumMeHeHns 3afjaHbl B ABHOW N HeSABHOW (hopMe;

peluaTtb 3afa4yM Ha A0Ka3aTeNbCTBO MaTeMaTUYeCKMX OTHOLUEHUI Y HAXOXAEHNE FTeOMeTPMUYECKUX BENNUYNH;
MPUMEHATb NPOrpamMMHble CpeAcTBa W 31eKTPOHHO-KOMMYHUKALMOHHbIE CUCTEMbl MPU  peLleHum
CTepeoOMeTPUYECKMX 3ajay;

MPUMEHATb MONYYEHHbIE 3HAHWA Ha NpaKTUKe: CpaBHMBATb, aHanM3MpOBaTb W OLEHMBATb peanbHble
cATyauumn, TMPUMEHATb W3YYeHHble TMOHATUS, TeopeMbl, CBOWCTBa B MpoOLECCe MOUCKA peLIeHUS
MaTeMaTuM4ecKy chopMyMpOBaHHON Npo6nembl, MOLENNPOBaTb peasibHble CUTYaLNW Ha A3biKe reoMeTpun,
nccnefoBaTb MOCTPOEHHblE MOAENN C WCMO/Mb30BaHWEM TeOMETPMYECKUX MOHATUIA M Teopem, anmaparta
anrebpbl, pewartb NPakTUYeCKNe 3aja4u, CBA3aHHbIE C HAXOXAEHNEM FeOMETPUYECKUX BEIMYMH;

MMeTb MpeAcTaBneHns 06 OCHOBHbIX 3Tamax pPasBUTUSA TEOMETPUM KaK COCTaBHOM YacTu (yHAameHTa
pasBUTUSA TEXHONOTWIA.



