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HOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma yue6HOro kypca «l'eomerpusi» 06a30BOro YpOBHS IS
oOyuaromuxcs 10 —11 kmaccoB pas3paborana Ha ocHoBe DenepanbHOTO
rOCYy/IapCTBEHHOT'0 00pa30BaTEIbHOTO CTaHAapTa CpeaHero ooimero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpEOOBAaHWH, TPEIBABIICMBIX K
MaTeMaTU4ecKoMy OOpa30BaHHMIO, U TPATUIMNA POCCUHUCKOTO 00pa3oBaHMS.
Peanuzanust mporpaMMbl 00eCTieUrBAET OBJIAJICHUE KIFOUEBHIMUA KOMITETCHIIUSIMH,
COCTaBIIIIOIIMMHU OCHOBY JIJII CaMOPa3BUTHS W HEIMPEPBHIBHOIO 00pa30BaHMS,
IIEJIOCTHOCTh  OOIIEKYIbTYPHOTO, JHYHOCTHOTO M TIO3HABATEILHOTO Pa3BUTHUS
JTMYHOCTU O0YUaAIOITIXCA.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca T'€OMETPUHM Ha YPOBHE CPEIHEro OOIIero
o0Opa3oBaHUs O0O0YCJIOBIEHA NPAKTUYECKOW 3HAYMMOCTBHIO METalpeIMETHBIX |
MPEIMETHBIX PE3yJIbTaTOB OOYYCHHS T'€OMETPUH B HANpPaBJICHUH JIHYHOCTHOTO
pa3BUTHS O0yJarommxcs, (QOPMHUPOBAHUS (PYHKIMOHAILHOH MaTeMaTHIeCKON
IPaMOTHOCTH, U3Y4CHUS IPYrHX YYeOHBIX JTUCIUIUIMH. Pa3BuTHe y 00yJaromuxcs
NPaBUIBHBIX TPEACTABICHUH O CYIIHOCTH W IMPOUCXOXKICHUU T'COMETPHYECKUX
abCcTpakIuii, COOTHOIICHHH PEATBbHOTO W HJACATHHOTO, XapaKTepe OTPaKCHHSI
MAaTE€MaTHYECKOW HAYKOM SIBJIICHUHM M TPOLIECCOB PEATBHOTO MHpPA, MECTE
TCOMETPUHN B CUCTEME HAyK M PO MaTEeMAaTHYECKOTO MOJICIMPOBAHUS B HAYIHOM
MO3HAHHMH M B TIPAKTHKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHS
yUJaluXxcsi, a TakKe KauyeCTB MBIIUICHUS, HEOOXOMMMBIX JUIS aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust sBIsSeTCS OAHUM M3 0A30BBIX MPEIMETOB HA yYPOBHE CPETHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrnedynBaeT BO3MOXKHOCTh H3YYEHHS Kak
JTUCIMIUIAH €CTeCTBEHHO-HAYYHOW HAMIPABICHHOCTH, TaK U TYMaHUTAPHOU.

Jlormueckoe MbIIUICHUE, (GOPMUPYEMOE TP H3YYCHHUH OOYYarOIIHMHUCS
MOHSTHIHBIX OCHOB T€OMETPUHN U TIOCTPOSCHUH ICTIOYKH JIOTHYECKUX YTBEPIKICHHM
B XOJIe¢ pCIICHHsS] TCOMETPUUYECKUX 3a/lad, YMCHHE BBIJIBHTaTh M OIPOBEPraTh
THIIOTE3bl HEMOCPEACTBCHHO HCIOJB3YIOTCS IPH PEIICHUH 3a1ad eCTECTBEHHO-
HAy9IHOTO ITUKJIA, B YaCTHOCTH M3 Kypca (PU3UKH.

YMeHue OpUEHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIACTAX NEATEIbHOCTH uejoBeka. OpHeHTaIMs 4ejoBeKa BO BPEMEHHU H
IPOCTPAHCTBE — HEOOXOJMMOE YCJIOBHE €ro COLHMaJIbHOro ObITHSA, (opma
OTpPaKEHUS OKPY)KAIOIIEro MHpa, YCJIOBHE YCIEIIHOIO IMO3HAHWSA W aKTHBHOTO
npeoOpa3oBaHusl  JCUCTBUTENBHOCTH.  OIeprpoBaHWE  IPOCTPAHCTBEHHBIMU



oOpazaMu OOBEIUHSAET pa3Hbie BHUAbBl y4YEOHOM U TPYIOBOH MESITEIHLHOCTH,
SBJIAETCA OJHHM W3 TMPOQPECCHOHAIBLHO BAXKHBIX KAdyeCTB, MOITOMY aKTyalbHa
3amadya GopMuUpoBaHUs y OOYyYaromMXCSd MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUJIHOCTH OOpPAa3HOTO MBIIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K TIPAKTUYCCKOUN NEITEILHOCTH TT0 MHOTUM HaITPaBJICHUSIM.

[lenp ocBoenus mporpammbl ydueOHoro kypca «['eomerpusi» Ha 6a3zoBOM
ypoBHE 00y4deHuss — 001meoOpazoBareIbHOE UM OOIIEKYJIbTYPHOE pa3BUTHE
oOydarommxcs  4epe3  oOeclieueHHe  BO3MOXHOCTH  MPUOOPETEHHS |
UCIIOJIb30BAHUSI CHUCTEMATHYECKUX TE€OMETPUYECKUX 3HAHUM W JIEWCTBHM,
cnenu@UIHBIX TEOMETPHH, BOBMOKHOCTH YCIIEITHOTO TIPOI0JDKEHHSI 00pa30BaHMsI
0 CTICIMAILHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM HCTIOIh30BAHUEM T'€OMETPHUH.

[Iporpamma mo reomeTpur Ha ©0a30BOM ypOBHE TIpeIHA3HAYCHA JIsI
00y4JaromMXcs CpeHEN NIKOJIbI, HE UCHBITHIBABIINX 3HAYUTENbHBIX 3aTPyIHEHUN
Ha YPOBHE OCHOBHOTrO 00IIero odpaszoBaHus. TakuMm oOpa3zom, 00ydarommecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMAaTHUYE€CKHE YMEHHsI, CBSI3aHHBIC
co crenupuKod TEOMETPHUH M HEOOXOAMMBIC IJIsi KXU3HH B COBPEMEHHOM
obmecTBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh H3YYHTh T€OMETPHUIO OoJiee
r1yOOKO, €Clii B JajbHEHIIEeM BO3HMKHET HEOOXOJIUMOCTh B T€OMETPUUYECKHUX
3HAHHIX B MPOQPECCHOHAIBHON JCATEIBHOCTH.

JlocTikeHne 1€ OCBOEHHUS TMPOTpaMMbl  OOECIEYMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX  3a7ad. [IpHOpUTETHBRIMH 3aJadyaMH  OCBOCHHS  Kypca
«I"eometpun» Ha 6a30BoM ypoBHE B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHne TMpEACTaBICHUS O TEOMETPUU KaK YacTH MHUPOBOM

KyJbTYPBI 1 OCO3HAHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHPOM;

e (opmupoBaHHe MpeACTaBICHUS O MHOTOTPAaHHUKAX WM TEJaX BpalllCHUS
KaK 0 BOXHEUIIMX MaTeMaTUYECKUX MOJEIISX, MO3BOJISIOUIUMX OMHUCHIBAThH
Y U3y4aTh pa3HbIe SBJICHUSI OKPYKAIOIIETO MUPA;

e (opmupoBaHme ymeHUS pACHO3HABaTh Ha YEPTEkKaX, MOJCIAX H B
peaibHOM MUPE MHOTOTPAaHHUKH U TeJia BPAIlCHUS;

e OBJAJICHHEC METOJAMH PEIICHUS 3a7a4 Ha IMOCTPOCHHS Ha M300paKEHUIX
MPOCTPAHCTBEHHBIX (UTYD;

e (opmupoBaHme yMEHHS OINEPUPOBATH OCHOBHBIMU TIOHSTHSIMH O
MHOTOTpaHHUKaX M TelaX BPaIICHHS U MX OCHOBHBIMH CBOWCTBAMU;

e OBJAJICHUE  aJIrOpUTMAMH  pEIICHHS  OCHOBHBIX  TWUIIOB  3ajlay;
dbopMHupOBaHWE YMEHHUS TPOBOJUTH  HECJOXKHBIC  JOKa3aTelIbHBIC
pacCy>KIeHusi B XOJE PEIICHUS CTEPEOMETPUUECKHX 3a7ad M 3ajad C
MIPAKTUICCKUM COACPKAHUEM;



e pa3BuUTHE MHTEJUIEKTYaJIbHBIX u TBOPYECKUX crocoOHoCTeN
oOyyarouMxcs, I03HABaTE€JbHON  aKTUBHOCTH,  HCCIEIOBATEIbCKUX
YMEHUI, KPUTUYHOCTH MBIILUICHUS;

e (opMupoBaHue (G yHKIIMOHATILHOU I'PaMOTHOCTH, pENEBAaHTHOM
reOMETPUU: YMEHHUE paclio3HaBaTh MPOSBICHUS TE€OMETPUUECKHUX
HNOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B pEalbHBIX IKU3HEHHBIX
CUTYyallUsIX M MpPHU U3YYEHUHU JPYTUX YUYE€OHBIX IMPEIMETOB, IPOSBICHUS
3aBUCHUMOCTE M 3aKOHOMEPHOCTEH, (QOpMYNIHpOBaTH HMX Ha S3bIKE
r€OMETPUH U CO3/1aBATh T€OMETPUUECKUE MOJEIH, IPUMEHITh OCBOCHHBIN
reOMETPUYECKUI ammapaT Uid peuieHus MPaKTUKO-OPUEHTHUPOBAHHBIX
3a]1a4, HHTEPIIPETUPOBATH U OLIEHUBATh MOJIyYEHHbBIE PE3YJIbTATHI.

OTnUYUTENbHON OCOOCHHOCTHIO MPOTPaMMBbl SIBIISIETCSI BKJIIOUEHHUE B KYpPC
CTEPEOMETPUM B HAyale €ro HW3y4yeHHs 3a7ady, pEUIaeMbIX Ha YpPOBHE
MHTYUTHBHOT'O NIO3HAHUS, U ONPEACIEHHBIM 00pa3oM OpraHu30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOI'O
MBIIUIEHUS, CTUMYJIUPYET NPOTEKAHHE WHTYUTUBHBIX IMPOLIECCOB, MOTUBUPYET K
JNaTbHEUIIEMY U3YYEHHUIO TIPEAMETA.

[Tpennoutenue oTHAETCS HAIJIAIHO-KOHCTPYKTUBHOMY METO/lYy O0Y4YEeHHUsI, TO
€CTh TEOPETUYECKUE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
IIPAKTUYECKON JEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluxcsd B Kypce CTEPEOMETPUM NPOBOAMUTCSA 3a CYET pEIICHUs 3a1ad Ha
CO3JlaHME  NPOCTPAHCTBEHHBIX O0pa3oB M  33dad Ha  ONEPUPOBAHUE
IpOCTpAaHCTBEHHBIMU oOOpa3zamu. CoznaHue oOpaza MPOBOAUTCS C OMOPOM Ha
HarJsiIHOCTh, @ ONEpPUPOBaHME O0pa3oM — B YCIOBUAX OTBJICUYEHHS OT
HarJIIIHOCTH, MBICJIEHHOIO U3MEHEHUS €0 HCXOHOT O COJEpP KaHUS.

OcHOBHBIE conepkaTebHble TUHUU Kypca «l'eometpun» B 10—11 kmaccax:
«MHuororpanHuKn», «lIpsiMbIE U IIJIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpbI U KOOpAMHATHI B IIPOCTPAaHCTBEY. DOpMUPOBAHUE JTIOTUUECKUX YMEHHM
pacmpenensieTcsi He TOJbKO [0 COAEP)KATENbHBIM JIMHUSAM, HO W IO Tojam
0o0y4eHHUs Ha YPOBHE CPEHEr0 OOIIEro 00pa3oBaHuUsl.

Copepxanue o0Opa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJibTaTaM
OCBOCHHUsI paboueld MporpaMMbl, pacOpelesiéHHbIM [0 TojlaM OO0y4YeHus,
CTPYKTYPHUPOBAaHO TakuM o0OOpa3oM, YTOOBI OBJAJEHUE T'E€OMETPUUYECKUMHU
HNOHATUSAMHU W HaBBIKAMH OCYILECTBILLIIOCH IOCIEA0BATEIBHO U MOCTYNATENIBHO, C
COOJIIOZIEHUEM MPUHIINIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPHYECKHX MPEACTAaBICHUN OO0YyJarolIMXCs, paciliupss U
yrayossis e€, o0pa3ysi pOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUVIAHE



Ha u3ydenue reomerpun oTBoaAUTCA 2 4yaca B Heaemo B 10 kiacce u 1 yac B
Hezaemo B 11 kiacce, Bcero 3a ABa roja odydenus - 102 yueOHbIX yaca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHSITUA  CcTepeoMeTpuu. Touka, Tmpsmas, IUIOCKOCTbD,
npoctpancTBo. [loHsTHE 00 AaKCHMOMATHMYECKOM TMOCTPOCHHHM CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUSA U3 HUX.

B3anmMHOE pacnoyiokeHUe MpsAMBIX B MPOCTPAHCTBE: MEPECEKAIOLINECH,
napajyieibHble M CKpelMBaromuecss mnpsmeie. [lapamienbHOCTs NOpSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: IMAPAJUICIbHBIE MPSIMbIE B MPOCTPAHCTBE;
NapaJUIETbHOCTh TPEX MPSAMBIX; MApPaJUIEIbHOCTh NPSIMOM U IUIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMH CTOPOHAMM; YIroJl MEXKAY TMPSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTH TTIOCKOCTEM: MapasjeabHbIe ITIOCKOCTH; CBOKMCTBA
napajuleNibHbIX  miiockocTed. [lpocrelimme mpocTpaHCTBEHHbIE (GUTYpPhl  Ha
MJIOCKOCTH: TETPadip, KyO, mapauieenure; MTOCTPOCHUE CEUCHUH.

IleprieHAUKYIAPHOCTD NPSAMON U IIOCKOCTH: MEPIIEHAUKYIISIPHBIC MIPSAMBIE B
MIPOCTPAHCTBE, NPSMbBIC MMAPAUICIBHBIE W MNEPHNECHAUKYJISPHBIE K IUIOCKOCTH,
MpPU3HAK NEPHNECHANKYISIPHOCTA TPSAMOM M IUIOCKOCTH, TeopeMa O NpsSMOM
MIEPIICHAUKYJISIPHON IIJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJl MEXAY NPSAMOU U
IJIOCKOCTBIO;  ABYIPaHHBIA  Yroyi, JIMHEHHBIA yroJa JABYTPAaHHOrO  yrJa.
[IeprieHAUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IJIOCKOCTH, PACCTOSHUE
OT MOpsIMOM [0  IUIOCKOCTH,  TPOEKIuss  GUrypel  Ha  IJIOCKOCTb.
[leprieHAUKYISIPHOCT  TUIOCKOCTEW: MPHU3HAK MNEPHEHIMKYIIPHOCTH  JBYX
JI0cKOocTer. Teopema 0 TpEX NMEePIECHANKYIAPAX.

MHororpaHHuKu

IToHsiTHE MHOTOrpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIC
Y HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHu U OCHOBAHHS MPU3MBIL; MpsMas U HAKJIOHHAs MPU3MbL; OOKOBas U
MOJIHAas MTOBEPXHOCTH MIPU3MBI. [lapannenenunen, MPSAMOYTOJIbHBIN
napajuieJienuren U ero coiictBa. Ilupammupaa: N-yronpHas nmupamMuaa, TpaHd U
OCHOBaHUE NMUPaMUJIbl; OOKOBAsI U MOJTHAS TOBEPXHOCTh MUPAMUJIbL; MPABUIIbHAS U
yceu€HHas MNHupaMuia. OIJIEMEHTbl Npu3Mbl M nupamuabl. [IpaBuiibHbIE
MHOTOIPAaHHUKHU: TOHATHE MPABUJIBHOIO MHOTOTPAaHHUKA; MPAaBUIbHAS MPU3MaA U
MpaBWIbHAA NUpaMKa; MpPaBUJIbHAS TPEYrojbHas NUpPaMUAA W TNPABUIbHBIN
TeTpadap; Kyo0. llpencraBrneHue o NPaBUIIBHBIX MHOTOTPAHHHMKAX: OKTadIp,
noaeka’aAp v ukocaxap. CeueHus: Npu3Mbl U TUPaAMU/IBI.

CumMeTpus B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOW,
IJIOCKOCTH.  DJIEMEHThl CHUMMETPUM B  TNHUpPaMHUIAX, HNapajuiesienuIenax,
MPaBWJIbHBIX MHOTOTPAHHUKAX.



Bbluucienue 3JeMEHTOB MHOTOTPAHHHMKOB: pEOpa, JauaroHaiu, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTH M TOJHOM TMOBEPXHOCTU MPSMON MPHU3MBI,
IJIOIaJb OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH HPSIMOU IPU3MBIL
[nomanes OOKOBOW MOBEPXHOCTH U TOBEPXHOCTH MPABWIBHON MHPaMUJIBbI,
TeopemMa O IUIom@aau yceuéHHoW mnupamunbl. l[lonarue 00 o0bEMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAIAMU
MOBEPXHOCTEM, 00bEMaMu OI00HBIX TEJl.

11 KUIACC

Tesia Bpalenust

[umuaaprdeckas ITIOBEPXHOCTb, oOpa3yromue HWIAHAPUYECKON
IIOBEPXHOCTH, OCh LWJIAHAPUYECKOW TMOBEPXHOCTH. Llummuap: ocHOBaHMS U
OOKOBasi TMOBEPXHOCTh, oOOpasylolasi U OCh; IUJIOMAab OOKOBOM U TMOJHOMU
ITIOBEPXHOCTH.

Konnueckast moBepXHOCTb, 00pa3yrolne KOHUYECKOW MOBEPXHOCTH, OCh U
BEPILIMHA KOHUYECKOW MOBEpXHOCTU. KOHYyC: OCHOBaHME M BEpIINUHA, 00pa3yromast
U OCb, IUIOMIaJb OOKOBOM U TIOJHOM TOBEPXHOCTH. Y CEUEHHBIA KOHYC:
o0pa3yrolue 1 BbICOTa; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIONIAlb MOBEPXHOCTH CHEPHI.
B3auMHoe pacnonokenue cdepbl U TUIOCKOCTH; KacaTeabHas TII0CKOCTh K cdepe;
106 cepsl.

N3o0pakenue Tes BpalleHus Ha TII0CKOCTH. Pa3BEpTka IIMHApPA U KOHYCA.

KoMOuHanuu Ten BpalieHusi ©W  MHOTOTPAHHUKOB. MHOrOrpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAE B MHOTOIPDAHHUK, WM TEJIO
BpaIlCHUS.

[Tonstue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 006 00béEME
IpSIMOYTOJIBHOTO TMapajuiefienumnena u cienctsus u3 He€. OObEM UMIMHApA,
konyca. O0BEM mmapa u miomaasb chepsl.

[lomo6ubeie Tema B mpoctpaHcTBe. COOTHOIICHUS MEXIY IUIOMAASIMU
MOBEPXHOCTEMN, 00BEMaMU MOJOOHBIX TEIL.

Ceuenus mwmMHApa (MapauleIbHO W TEPIEHIUKYJSIPHO OCH), CEUCHUS
KOHyca (TapajijieIbHOE OCHOBAaHHUIO W MPOXOSIIEe Yepe3 BEPIIMHY), CEUCHHS
mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B NPOCTPaHCTBE. CI0KEHNE U BBIYMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpA Ha 4uCio. Pasioxenue BekTopa mo TpéM HEKOMIUIAHAPHBIM
BekTopam. IlpaBusio mapauienenunena. Pemenwe 3agay, CBA3aHHBIX C
IIPUMEHEHUEM MpaBUJl JEUCTBUU € BekTopamu. [IpsmoyronsHas cucrema



KoopauHaT B TmpocTtpaHcTBe. Koopaumuatel Bektopa. llpocreiimme 3amaun B
KOOpAMHATax. YTosll Mexay Bekropamu. CKalsspHOE NIPOU3BEIEHUE BEKTOPOB.
Boeluucienne yriioB Mex1y HNpSIMbIMH M IUIOCKOCTAMH. KoopanHATHO-BEKTOPHBIN
METOJI ITPH PELIEHUU T€OMETPUUECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbDI

JIuyHOCTHBIE pe3yabTaThl OCBOCHHUSI MpOorpaMMbl y4eOHOro MpeaMera
«MaremMaTuka» XapakTepHU3yIOTCs:

I'paxknanckoe BocmuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOW MO3UIUU 00Y4arOIIerocsi Kak akTUBHOTO
U OTBETCTBEHHOTO WIEHA POCCHIMCKOTO OOIECTBa, TMPEJACTaBICHUEM O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS DPA3IUYHBIX CTPYKTYp, SBICHUH,
MpOLEYp TPakKIaHCKOro oOImiecTBa (BBIOOPBI, OMPOCHl W TP.), YMEHHEM
B3aMMOJICIICTBOBATh C COLUHMAJIBHBIMU HWHCTUTYTAaMU B COOTBETCTBHUM C HX
(GYHKIUSIMHU 1 Ha3HAYECHUEM.

IlaTpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMUCKON IPask/IaHCKON MIEHTUYHOCTH, YBAKEHUS K
MPOILJIOMY Y HAaCTOSIIIEMY POCCUICKOW MAaTEMATUKHU, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSAM POCCHUICKHX MAaT€MaTUKOB U POCCUMCKOM MAaTEeMaTU4YECKOM IIIKOJIBI,
K HMCIOJIb30BAaHUIO ATUX JOCTIKEHUN B JPYruX HayKaX, TEXHOJOTusX, cdepax
SKOHOMMKH.

JIlyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSA:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO Hapoa;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO TIOBEJICHMS,
CBSI3aHHOT'O C MTPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUM HAYKU U JACSATEIbHOCTHIO
y4€HOr0; 0OCO3HAHUEM JIMYHOIO BKJIaJ1a B MOCTPOECHUE YCTOMYUBOTO OYIYILIETO.

JcTeTH4YecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKJIIOUAs ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad, peleHun, pacCyXJIeHUM;
BOCIIPUMMYHBOCTBIO K MATEMATHYECKUM aCIEKTAM PA3MYHBIX BUJOB UCKYCCTBA.

DuznyecKoe BOCIHUTAHME:

chOpPMUPOBAHHOCTHIO YMEHUS TPUMEHSITh MAaTEeMAaTHYECKUE 3HAHUS B
MHTEpecax 370pOBOro U 6€30MacCHOro oopas3a >KU3HU, OTBETCTBEHHOI'O OTHOIIICHHUS
K CBOEMY 3JI0POBBIO (3J0pOBOE NMUTaHKE, COATaHCUPOBAHHBIA PEXXUM 3aHATUU U

OT/IbIXA, peryssipHasi dbusnueckas aKTUBHOCTH); (bu3HUecKoro
COBEPIIICHCTBOBAHMUS, npu 3aHATHUAX CHIOPTUBHO-03/I0POBUTEIHHOM
JEeSTENbHOCTBIO.

Tpynosoe Bociuranme:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM ILIEHHOCTU TPYIOIIOOMS; UHTEPECOM K
pa3nuyHbiM  chepaM  MpPO(EeCCHOHATBHOM  JESITENbHOCTH,  CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSMHU, YMEHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit npodeccuu U pearu30BbIBATH COOCTBEHHBIC KW3HEHHBIC IIJIaHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTreéMaTHYeCKOMY OOpa3OBaHUIO U
caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH J>KU3HU; TOTOBHOCTBIO K AKTHBHOMY
Y4aCTHIO B PEUIEHUU PAKTUYECKUX 337a4 MaTeMaTH4e€CKOW HAIPaBIEHHOCTH.

JIKOJOrM4ecKoe BOCIIMTAHHUE:

c(OPMUPOBAHHOCTBIO IKOJOTMYECKON KYIbTYpbl, MOHUMAHHEM BIUSHHUS
COLIMAIIbHO-3KOHOMHMUYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
cpedbl, OCO3HaHMEM TIJI0O0AJIBHOIO  XapakTepa JSKOJOIMUECKHX IpodseM;
OpUEHTalMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HaHUM I pelieHus 3ajgad B
o0acTd OKpy’Karolled cpeabl, IUJIAaHUPOBAHMUS TMOCTYMKOB M OIEHKH HX
BO3MOXKHBIX MOCIEACTBUMN JJIsl OKPY>KAIOIIEH Cpe/ibl.

ILleHHOCTH HAYYHOI' 0 IO3HAHMA:

C(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKH M  OOIIECTBEHHOW MPAaKTUKH, MOHUMAHUEM
MaTeMaTHYeCKONM HayKu Kak c(ephl 4UeIOBEUYECKOW MeATEIbHOCTH, 3TaloB €&
pa3BUTHs M 3HAYUMOCTH JUIS PAa3BUTHsA LHMBWINA3ALMHU; OBJIAJCHUEM SI3BIKOM
MareMaTUKd W MATeMAaTHYECKOM KyJIbTYpOW KakK CpeICTBOM IO3HAHMS MUPa;
TOTOBHOCTBIO OCYLIECTBJISATh MPOEKTHYIO U HCCIEA0BATEIBCKYIO JIEATEIbHOCTD
MHIUBUYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO IpenMeTa
«MaremaTuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
OelicCmBUsAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OCLCMEUAMU.

1)  Vuueepcanvmuvie  nosnaeamenvuvlie  Oelicmsus, — obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NpOYeccos oobyuarowuxca (oceoeHue
Memoo0o8  NO3HAHUA — OKpYyCalowe2o  Mupa,  NpuMeHeHue  J02UYECKUXx,
uccnedosamelbCKux onepayuil, ymeHnutl pabomams ¢ uHgopmayueii).

ba3oBble Joruueckue JeMCTBUA:

e BBUIBIITh U XapaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TOHITHH, OTHONICHHH MEXIY MOHATHAMHU, (OPMYIHPOBATH
ONpeseNieHus]  TMOHSATUW;  YCTAaHABIMBAaTh  CYIIECTBEHHBIH  IMPU3HAK
KJaccu(UKaIMi, OCHOBaHUS i1 OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
MIPOBOAMMOTO aHAJIN3A,

e BOCHpUHUMATh, (GOpMyTUpOBATH MW  MPEOOPA3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIC W OTPHUIATEIIbHBIC, C€IWHUYHBIC, YacTHBIC W OOIIWE,
YCIIOBHEIE;

e BBIBISITH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M |
npoTuBopeunsi B (akTax, JaHHBIX, HAOIOJCHHSIX W YTBEPKIACHUSX,



npenjaratb  KpUTepUM  JJIL  BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JIeNaTh BHIBOABI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIIOUCHUN 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEITLHO J0Ka3aTeIhCTBA MaTeMaTHYeCKUX
YTBEp)KJAEHUHN (MPSIMBIE U OT MPOTHUBHOIO), BHICTPAUBATh APT'yMEHTAIIHIO,
MPUBOJIUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CYXXIICHUS 1 BBIBOJIBI;

e BBIOMpATH CMOCOO perieHus ydeOHOM 3a7aum (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEIIeHUs, BBIOUpATh HaubojIee TMOAXOMSAINIMNA C Y4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTe1bCKue 1eHCTBUSA:

e HCIOJb30BaTh BOMPOCHI KAK MCCIENOBATEIbLCKUI MHCTPYMEHT IO3HAHUS;
dbopMynmupoBaTh BOMPOCHL, (PUKCUPYIOIIHNE MPOTHBOpPEUHE, MpodIeMy,
yCTaHaBJMBaTh  MCKOMOE W  JaHHoe, (OopMUpOBAaTH  TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HIINIO, MHCHUE;

e TPOBOIUTH CaMOCTOSATEITHLHO CTUTAaHWPOBAHHBII IKCIICPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEM MAaTeMaThu4ecKoro
O0BEKTa, SBJIICHUS, TPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBJICHUSIMH, TPOIIECCAMU;

e  CaMOCTOATEJILHO (POopMyIUpPOBaTH 000OIIEHUS U BBIBOJIBI MO PE3yjIbTaTaM
MPOBEIEHHOTO HAOIIOJCHUS, MCCIIEIOBAHUSI, OIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTAaTOB, BHIBOJOB U 0000IIECHNUI;

e TIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIIBHUTATh
MIPENNONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

e BBIBIATH JAePUIIUTHI WHGOPMAIIUN, TaHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOMPOC U JJIS PEIICHUS 3aa4H;

e BbIOMpAaTh HWH(OpPMAIIMIO U3  UCTOYHUKOB  PA3NIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETHPOBATH WH(OpMAITHIO
pa3IMYHbIX BUIOB U POPM IPE/ICTABICHUS;

e CTPYKTYpHUPOBAaTh HH(POPMAIIHIO, MPEACTABIATL €€ B pa3IMIHBIX (Gopmax,
WJUTIOCTPUPOBATh TpauyecKH;

e OIICHUBATH HaJE&KHOCTD uHdopmaru o CaMOCTOSITEIbHO
chOPMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvuvie KOMMYHUKAMUGHblE  Oelicméus,  0becnevusaiom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oomenue:



BOCIpUHUMATh W  (GOPMYJIUPOBATh CYXKACHUS B COOTBETCTBUH C
YCIIOBUSIMH M LIENISIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3pEHHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pELICHUS 33/1a4d, KOMMEHTHPOBATh MMOJYy4YECHHBIA pE3yJIbTar;

B X0JIe 00CYXJEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
po0JIeMBbl, pelIaeMoi 3aauu, BbICKa3bIBaTh UJIEH, HAILIEJICHHBIC HA TTOMCK
pEIIEHUsI; COMOCTaBJISITh CBOU CYXIEHUS C CYXKICHHSIMHU JPYTrUX
YYaCTHUKOB JUAJOra, OOHapyXKMBaThb pPa3jIMyue W CXOJICTBO MO3ULHUN; B
KOppeKkTHOU popme hopMyIHpoOBaTh PA3HOTIIACHS, CBOM BO3PAXKEHUS,
NPEICTaBIATh  pe3yJbTaThl  pPEIIEHUs  3aJaud,  DKCIEPUMEHTAa,
UCCIICZIOBAHUSA,  MPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  ¢dopmar
BBICTYIICHHUS C YIETOM 3a]a4 NMPE3ECHTAIMU U OCOOCHHOCTEN ayIUTOPUH.

Corpyanun4ectBo:

3)

NOHMMATh W HWCIOJb30BaTh  MPEUMYIIECTBA  KOMAaHJAHOW  H
MHAVBUAYAJILHOW paOOTHI TP pElIEHUH YU4eOHBIX 3a7a4; IPUHUMATh LIETb
COBMECTHOM JIESTEIbHOCTH, IUIAHUPOBATh OPraHU3ALHMI0 COBMECTHOM
paboTBhI, pacpeessiTh BUABI padO0T, AOrOBAPUBATHLCS, OOCYXKAATH IPOLIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIO/ICH;
y4acTBOBATh B IPyNNOBBIX (hopMax pabOThl (00CYxkaeHUSI, 0OOMEH MHEHUH,
«MO3TOBBI€ IITYPMbD» W HHBIE); BBINOJIHATH CBOI 4YacThb pabOThl U
KOOpAUHUPOBATb CBOM JEHUCTBUA C JAPYTMMH YJ€HAMU KOMAaH/bI,
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPUSM,
c(OpMYyITUPOBAHHBIM YUaCTHUKAMH B3aUMOJCHCTBHUSL.

Vuueepcanvnuvie  pecynamuenwvie  Oeiicmeus, obecneuugarom

Gopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHU.
Camoopranmzanmsi:

COCTaBIISITh IJIaH, AITOPUTM PEUICHUS 33auu, BHIOMPATh CIOCO0 pelieHus
C y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOM
uH(pOopMaIuu.

CaMOKOHTPOIBb:

BJIQJICTh HaBBIKAMHU IIO3HABaTEJIbHOW pedIeKCHH KakK OCO3HaHMS
COBEPIIAEMbBIX JICUCTBUM M MBICIMTEIBbHBIX IPOILIECCOB, UX PE3YJIHTATOB;
BIIAJETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTpPOJISL —mpolecca |
pe3ysbTara peueH!us MaTeEMaTHIECKOM 3a/1a4u;

NPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH TIPH PEUICHUU
3aa4d, BHOCHUTb KOPPEKTHBBI B JEITEIbHOCTh HA OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAUICHHBIX OIMMOOK, BBISIBIEHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBl JOCTHKECHUSA WIM HEAOCTHKECHHUSA PE3YJIbTAaTOB JEATEIbHOCTH,
HaXOJUTh OLIKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIbTATDBI

10 KVIACC

OnepupoBaTh MOHATUSMH: TOUKA, IPSIMAasi, TUIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU WM CICICTBHUS W3 HUX TNPU PEIICHUH
T€OMETPUYECKUX 3a/1a4.

OnepupoBaTh MOHATUAMU: NMAPAIETLHOCTh U MEPIEHAUKYIISIPHOCTD MPSMBbIX
Y IUIOCKOCTEM.

KnaccuduuupoBaTh B3aMMHOE paCMONIOKEHHWE NPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TMOHSATHUSMH: JABYIPAHHBIA YTOJN, TPaHW ABYTPAHHOTO YIJIa,
pedpo ABYrpaHHOro yrja; JUHEHHBIA Yrojl ABYTPAHHOTO yria; rpaaycHas mepa
JBYTPAHHOTO yTIJIa.

OnepupoBaTh TMOHATUSMH: MHOTOTPAHHMK, BBIMYKJIBIM ¥  HEBBITYKJIBINA
MHOTOT'PaHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABIIIbHBIA MHOTOI'PaHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJIBl MHOTOTPDAaHHUKOB (MMpamMuia; TpHU3Ma,
IPSIMOYTOJIBHBIN Mapajuiesienumnes, Kyo).

KnaccupunmupoBaTh ~ MHOTOTpaHHUKH,  BBIOMpas  OCHOBAaHHS  JUIS
KjacCuuKay  (BBITYKJIBIE W HEBBIYKJbIE MHOTOTPAHHUKHU; TPABUIIbHBIC
MHOTOTPAaHHUKH; TIPSIMBbIE U HAKJIOHHBIE PU3MBbI, TTAPAJUICTICITUTIC B ).

OnepupoBaTh MOHATUAMH: CEKYIas MIOCKOCTh, CEYCHUE MHOTOTPAaHHUKOB.

OOBSICHATH IPUHITUIIBI IOCTPOSHUS CEYSHUH, UCTIONB3YS METO/I CIIE/IOB.

Ctpoutb ceyeHUss MHOTOIPAaHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIC) TIJIOCKHME YEPTEKHM W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXYy, COOKY, CHU3Y.

PemaTte 3a1aun Ha HAXOXKJACHUE TEOMETPUUECKUX BEITMYUH 10 0Opas3am Hiu
QIrOpUTMaM, TIPUMEHSSI HW3BECTHBIC AHATUTHYCCKHE METOABl TIPU PEIICHUU
CTaHJApTHBIX MAaTEMAaTUYECKHUX 3a/1ad HAa BBIYUCICHHE PACCTOSHUN MEX]Y IBYMS
TOYKaMH, OT TOYKHA JO TPSMOH, OT TOYKHA JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIONTUMUCS TPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKICHHE TEOMETPUUYECKUX BEJIIMYUH MO 00pasiiaM Uiu
QITOpUTMaM, TIPUMCHSS HW3BECTHBIC AaHATUTHYCCKHE METOAbl TIPU PEIICHUU
CTaHJAPTHBIX ~MAaTeMAaTHYECKUX 3a7a4 Ha BBIUKHCIEHHUE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCS ~TPSIMBIMH, MEXKIYy TPSIMOA H  TUIOCKOCTBIO, MEXKIY
TUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Bbruncnsate 00bEMBI U IJIOAAN MTOBEPXHOCTEW MHOTOIPAaHHHUKOB (IIpU3Ma,
nupaMyuja) € TpUMEHEHUEM (QOpMYN; BBIYMCISATh COOTHOIICHHUS MEXAY
IJIOLIAASIMU TTOBEPXHOCTEM, 00bEMaMH TOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSAMU: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh H
IJIOCKOCTh CHUMMETPHUH; LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (DUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPHIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX '€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha yepTexax M
PUCYHKAX.

[IpumensaTs reomerpuueckue (HakThl M PEIICHUS CTEPEOMETPHUUECKHUX
3a/1a4, TPEANoJaralolnX HECKOJIbKO IaroB PELICHUs], €CIU YCIOBUS TPUMEHEHUS
3a7aHbl B IBHOM opme.

[IpuMeHsaTs NpoOCTEHMIIME MNPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHMKAllHOHHBIE CHCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOAMTE IpPUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H
’KU3HHU, pacIiO3HaBaTh IIPOSBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHATh NMOJYy4YEHHBIE 3HAHWS Ha IMPAKTUKE: AHAJIU3UPOBATHh DPEAbHBIC
CUTyalluld W IPUMEHATh HU3YYECHHBIE IOHATUSA B IPOLECCE ITOMCKA PEHICHUs
MaTeMaTuyecku C(HOpMYyJIMPOBaHHOM MpOOIEMBbI, MOJEIUPOBATH pEallbHBIC
CUTyallul Ha S3bIKE TE€OMETPUHM, HCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM I'€OMETPUUECKUX TOHITUI U TEOpEM, allliapara aireopsl; pemarb
IIPAKTUYECKHUE 3a/1a4H, CBA3AHHBIE C HAXOXKJAECHUEM I'€OMETPUUYECKUX BEIMYHH.

11 KVIACC

OnepupoBaTh MOHATUSIMU: IMWJIMHIPUYECKAs TOBEPXHOCTh, OOpPa3yOIIHE
UWIMHIPUYECKON  TTOBEPXHOCTH; UWJIUHID; KOHHUYECKAasi  IOBEPXHOCTb,
oOpa3yrolue KOHUIECKON TOBEPXHOCTH, KOHYC; c(hepriecKasi TOBEPXHOCTb.

Pacno3naBath Tena BpaiieHus (UIUHIP, KOHYC, cepa u map).

OOBSACHATH CITOCOOBI TTOJIYYCHUS TEJ BpaAIICHHUS.

KnaccudunmpoBaTs B3aiMHOE pacroyiokeHue chepbl U MIIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BHICOTA
CErMEHTA; IIAPOBOW CJIOW, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOTO CJIOH;
IapOBOM CEKTOP.

Beuucnare  o0bEMBI M IUIOHMIQAM  TMOBEPXHOCTEM  Tea  BpalleHWUs,
FEOMETPUUECKHUX TeN C MPpUMEHEHUEM (hOopMYIJL.

OnepupoBaTh TOHATHSMH: MHOTOIPAaHHUK, BIIMCAaHHBIM B chepy u
OMUCaHHBIH oOKoJIO cdepbl; cdepa, BOUCAaHHAS B MHOTOIPAHHUK WJIH TEJO
BpAILICHUS.

BbIUUCIATh COOTHOIIEHUS MEXIY TUIOMIAASIMHU MOBEPXHOCTEH U 0O0BEMaMHU
IMOJOOHBIX TE.



N300paxxate u3ydaemble (UIYyppl OT PYKH U C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BbINONIHATH (BBIHOCHBIE) TJIOCKUE YEPTEXH M3 PUCYHKOB MPOCTHIX O0BEMHBIX
¢uryp: BUa cBepxy, COOKY, CHU3Y; CTPOUTh CEUEHUS TEJl BPaL[CHUSI.

W3BrekaTh, HWHTEPOPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX '€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha yepTexax M
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbIMONHATE OEHCTBUSA CIIOKEHHMS BEKTOPOB, BBIUMTAaHUS BEKTOPOB U
YMHOXEHUSI BEKTOpa HA YHUCIIO, OOBICHATh, KAKUMU CBOMCTBAMU OHU 00JIaIAIO0T.

[IpuMeHATH MPAaBUIIO NapAJLIEIEIUIIEAA.

OnepupoBaTh MOHATUAMU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOPAMHM, CKAILIPHOE MMPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxonuts cymMMy BEKTOPOB M IIPOU3BEICHHUE BEKTOPA HA YHCIIO, YTOI MEXKIY
BEKTOPAMH, CKAJSIPHOE TIPOMU3BEICHHME, PACKIAABIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHHEM B IEKapTOBOW CUCTEME KOOPAMHAT.

[TpumenaTs reomerpuueckue (GakThl A1 PEHICHHUS CTePEOMETPUYECKHUX
3a/1a4, TPEANOJaraoX HECKOIbKO IIaroB PEUIEHUs, €CIU YCIOBUS TPUMEHEHUS
3aJIaHbI B SIBHOH (hopme.

Pemwars mpocredmme reoMeTpu4ecKue 3aJayd Ha INPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT O METOAA.

Pemarp 3amaum  Ha J0Ka3aTelbCTBO MATEMAaTHYECKMX OTHOLICHUU U
HaXO0KJEHUE T€OMETPUUYECKUX BEJIMUUH 10 00pa3liaM UM adrOpUTMaM, IPUMEHSA
M3BECTHBIE METOBI IPY PELICHUH CTAaHAAPTHBIX MAaTEMATUYECKHUX 3a/1a4.

[IpuMeHsATs NpoCTEHMIIME NPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOOMTE IpUMEpPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPONE U
JKU3HHM, pacIiO3HaBaTh IIPOSBIICHUE 3aKOHOB T€OMETPHU B UCKYCCTBE.

[IpuMeHATh NOJYyYEHHBIE 3HAHWS Ha MPAKTUKE: AaHAJIUM3UPOBATHh DPEAbHBIC
CUTyalluld W IPUMEHATh HW3YYEHHBIE TMOHATUSA B IPOLECCE ITOMCKA PELICHUs
MaTeMaTuyecku C(HOpMYyJIMPOBaHHOM MpPOOIEMBbI, MOJEIUPOBATH pEallbHBIC
CUTyallul Ha S3bIKE TE€OMETPUHM, HWCCIECI0BATh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM I'€OMETPUUECKHUX MOHSITUI U TEOpPEM, alllapara aireopsl; pemarb
IIPaKTUYECKHUE 3a/1a4H, CBA3AHHBIE C HAXOXKJAECHUEM I'€OMETPUUYECKU X BEJTUNYHUH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KoanvecTBo yacos JIEKTPOHHBIE
HanmenoBanue o
Ne (uugposbie) Buabl u GpopMBbI 1eITEJIBHOCTH € Y4ETOM
pa3aeoB U TEM Konrtpoasnsie | IlpakTHyeckue . .
n/n Bcero oOpa3oBarejibHbIE moayJs «llIkoabHBI YPpoKk» padoueit
MPOrpaMMBelI paboThI padoThl
pecypcsl NPOrpaMMblI BOCIIMTAHUSA Y4YpeKICHUS
YCTAHOBJICHUE JOBEPUTEIIBHBIX OTHOLICHUI
MEXAY yUUTeIeM U yoOydyaroIUMuUcs,
CIIOCOOCTBYIOIIMX TO3UTUBHOMY BOCIHPHUSATHUIO
y4yaluMucs TpeOOoBaHUN U IPOCHO yuuTes,
BBenenue B IPUBJICYCHUIO UX BHUMAHMS K 00CYyXk1aeMoi
10 resh.edu.ru
CTEPEOMETPHUIO Ha ypoke nHdopMaluu, akTUBU3aLUU X
II03HABATEJIbHOM JEATENbHOCTH;
(dbopMHUpOBaTH YMEHUS ITPOBOIUTH JIOTHUECKHE
JI0Ka3aTeJIbHbIE PACCYXKIECHUSI B CUTYaLMSIX
MOBCEIHEBHOU JKU3HU
[IpsimbIe 1 MITOCKOCTH B .
BOCIIUTaHUE Yy 00yYarOIUXCsl JIOTHYECKON
MIPOCTPAHCTBE.
12 1 resh.edu.ru KYJIBTYPbI MBILUIEHHS, CTPOTOCTH U
ITapannenpHOCTH .
. CTPOMHOCTH B YMO3aKJIIOUEHHSX
IPAMBIX U TJIOCKOCTEN
BOCIIUTHIBATh TPYJ0JIt00UE, YIIOPCTBO,
aKKypaTHOCTb U L[€JI€Y CTPEMIIEHHOCTD IIPU
BBINOJIHEHNN 3aJaHUl;
[leprieHAMKyIAPHOCTD
. 12 resh.edu.ru (bopMHUPOBATH KPUTHYHOCTD MBIIILJICHHS,
IPSIMBIX U TIJIOCKOCTEN
YMEHHE PAaCIIO3HABATh JIOTMUECKU
HEKOPPEKTHBIE BBICKA3bIBAHUS, OTJINYATh
TUIOTEe3y OT (pakTa
VYTibl MEXY NPSIMBIMU 10 1 resh.edu.ru dbopmHpoBaTh KauecTBa JMYHOCTH,




Y TUIOCKOCTSIMH o0ecreunBaoIre CouualbHYI0
MOOMJIBHOCTh, CIOCOOHOCTh MPUHUMATh
CaMOCTOSTEIIbHbIE PelIeHUs

YACIIATH 0c000e BHUMaHUE BOCITHTAHUIO

resh.edu.ru YYBCTB 3THYECKUX HOPM, HAXOAUYUBOCTh U
MHororpaHHUKH 11 1 .
https://ege.sdamgia.ru/ | axKTUBHOCTb IPH PELICHUH MAaTEMAaTUUECKUX
3aj1ad;
BOCHUTHIBATH TPYAOII00UE, yIIOPCTBO,
AKKypaTHOCTb U LIEJICYCTPEMIEHHOCTD TIPH
. BBINOJIHEHHUH 3aTaHUI;
OGBEMBI resh.edu.ru ’
9 1 . (dbopMHUPOBaTh KPUTUUHOCTD MBIILIJICHHUS,
MHOT'OTPaHHUKOB https://ege.sdamgia.ru/

YMEHHUE pacrio3HaBaTh JOIMYECKH
HEKOPPEKTHBIC BBICKA3bIBaHUS, OTINYATh
TUIOTE3y OT (aKTa

OPMHPOBAaHUE YMEHHUS OCYILECTBIISATh
[ToBTOpEHue: ceueHus, Gopmip Uy 4
4 1 resh.edu.ru KOHTPOITb CBOEH JIeATEILHOCTH B TIpoI[ecce

PacCTOSIHUS ¥ YTJIbI
JOCTHIKEHHS Pe3yJIbTaTa;

OBILIEE KOJIMYECTBO

YACOB 110 ITPOI'PAMME 08 > 0



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

11 KUIACC

Ne HauMmeHoBaHue pa3aesios
n/n U TeM IPOrpamMMbl

KoanuecTBO 4acos

Bcero

KonTtpoJbHble
padoThI

IIpakTuyecku
e padoThbI

DJIeKTpPOHHBbIE
(uugposrwie)
o0pa3oBaTeJibHbIE

pecypcsl

Buabl u popmbl eITEILHOCTH € Y4€TOM MOAYJIS
«IxoabHBII YPoK» padoueil MporpaMmel
BOCIIUTAHHS Y Ype:RICHUA

Tena Bpamenus

12

resh.edu.ru
https://ege.sdamgia.ru/

dbopMHpOBaTH YMEHUE MPECTABISATh PE3yIbTaT
CBOEH AESATENbHOCTH; -(hOPMUPOBATh YMEHHE
KOHTPOJMPOBATH IIPOLECC CBOEH MAaTEMaTUIECKON
JEeSITENIbHOCTH; -(hOPMUPOBATH YMEHHE
KOPPEKTUPOBATH CBOU JEHCTBHS B COOTBETCTBUU C
M3MEHSIOLIENCA CUTyaluen

O0BEMBI TEI

resh.edu.ru
https://eqe.sdamgia.ru/

dbopMHpOBaTH YMEHUE BUACTh MaTEMATH4ECKYIO
3a/1a4y B KOHTEKCTE MPOOJIEMHON CUTYalllH B
OKpY’KaroIIel Ku3Hu; -POPMHUPOBATH YMEHHUE
OCYLLIECTBJIATh KOHTPOJIb CBOEH AESATEIBHOCTU B
IIPOLIECCE JOCTHKEHMSI pe3ysIbTaTa; -pa3sBUBATh
TOTOBHOCTB K CAMOOOPA30BaHHIO U PEUICHUIO
TBOPUYECKHX 3a/1a4, BOCIUTHIBATH KyJIbTYPY
IIOBEJICHUS HAa YPOKE

BekTops! 1 KOOpAUHATHI
B IIPOCTPAHCTBE

10

resh.edu.ru

dbopmMHIpoBaTH YMEHUE COOTHOCUTH CBOU 1€ CTBUS
C IUTAHUPYEMBIMH pe3yJIbTaTaMu

IToBTOpEHUE,
00001IeHNE,
cucTeMaTu3anus 3HaHUuU

resh.edu.ru
https://ege.sdamgia.ru/

BOCIIUTHIBATh TaKH€ JIMYHOCTHBIE YEPThI XapakTepa,
KaK HaCTOWYMBOCTD U 11€1€yCTPEMIICHHOCTb;
(dbopMHUpOBaTH YMEHHUE BOCIIPUHUMATD U
KPUTHYECKU aHAIU3UPOBATh HHPOPMAILIHIO,
MMOHUMAaTh BEPOATHOCTHBIN XapakTep MHOTUX
peanbHbIX 3aBUCUMOCTEN

OBHIEE KOJIMYECTBO
YACOB ITIO TPOT'PAMME

34



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremaruka: anreOpa 1 Hayajga MaTeMaTHYECKOTO aHAIu3a, TEOMETPHSI.
['eometpus, 10-11 xnaccwl/ Atanacsas JI.C., byry3os B.®., Kagomies C.b. u

npyrue, AkunonepHoe oouiectBo «M3narensctBo «IIpocBemenne»

METOANYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
Metoaudeckue pekomenaanuu Kk yaeoHuky Atanacsi JI.C. 10-11 kacchr;

['eometpus. [Toypounsie pazpabotku. 10—11 kmaccer

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
https://resh.edu.ru/

ege.fipi.ru/
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