


INOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma ydeOHOro Kypca «l'eomerpusi» 06a30BOro ypoBHS IJis
oOyuarommmxcs 10 —11 kmaccoB pa3pabotaHa Ha ocHoBe DenepanibHOroO
rOCYJapCTBEHHOI0 00pa30BaTeIbHOTO CTaHJAapTa CPEeIHEro 00IIero oopa3oBaHus,
(ITpukaz Munnpocsemenne Poccuu ot 23.12.2010r Nel01l4 «OO6 yTBepKaeHUH
denepanbHOr0O KOMIIOHEHTA TOCYAAPCTBEHHBIX 00pa30BaTENIbHBIX CTaHIApTa
obmero u cpegHero oodmero oOpazoanus»)(manee GI'OC COO) c yuérom
COBPEMEHHBIX MHUPOBBIX TPEOOBaHUM, MPEHBABIACMBIX K MaTEMaTUYECKOMY
00pa30BaHuI0, U TPAIULIMA POCCUUCKOr0 0Opa3oBaHus. Peanusanus mporpaMmbl
o0ecreynBaeT OBJIAJCHUE KIIFOUEBHIMA KOMITETCHIIUSIMU, COCTABIISIFOIITUMU OCHOBY
JUISL  caMOpa3BUTHUSIT M HEOpPEephIBHOIO  00pa3oBaHUsl,  LIEIOCTHOCTh
OOLIEKYIbTYPHOTO, JIMYHOCTHOIO UM T[IO3HABATEIIbHOIO Pa3BUTHUS JHUYHOCTH
00y4Jaromuxcs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTP y4yeOHOro Kypca TIE€OMETPUHM HAa YPOBHE CpPEIHEro OOIEro
oOpa3oBaHusl OO0YCIIOBJIEHA MPAKTUYECKONM 3HAYMMOCTBIO METANpPEIMETHBIX MU
PEIMETHBIX PE3yJbTaTOB OOyYEHHUsS TEOMETPUHM B HAMpPaBICHUH JIHYHOCTHOTO
pa3Butus oOywaromuxcs, (GopMHUpoBaHUS (YHKUHMOHAIBHOM MAaTeMaTHYeCKOU
IPaMOTHOCTH, U3YYCHHS JIPYrUX y4eOHBIX NUCHMIUIMH. PazButue y oOydaronmxcs
MPaBUJILHBIX TIPEACTABICHUNA O CYIIHOCTH W TMPOUCXOXKIECHUM TE€OMETPUUECKUX
aOCTpakivii, COOTHOIICHUM PEATLHOTO W HWICATBHOTO, XapaKTepe OTpaKEHUs
MAaTEMaTHYECKOW HAyKOM SIBJICHUM W TPOLIECCOB PEAIBHOTO MHpA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MaTeMaTH4YE€CKOro MOJICIMPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
y4daluxcsi, a TaKKe KaueCTB MBIIIJICHUS, HEOOXOIUMBIX JUIsl ajanTalid B
COBPEMEHHOM OOIIIECTBE.

['eomerpus sABigeTCa OIHUM U3 0a30BBIX NPEAMETOB Ha YPOBHE CPEIHErO
oOmiero o0pa3oBaHusA, Tak Kak OOECHEeYMBAET BO3MOXXHOCTb H3YYEHHUS Kak
JUCUUIUINH €CTECTBEHHO-HaYYHOM HAIIPaBJICHHOCTH, TAK U TYMaHUTApHOM.

Jloruyeckoe MbIIUIeHHE, (HOPMUPYEMOE TPU HM3YYEHHH OO0 YyYarolIMMUCS
MOHSATUIHBIX OCHOB T€OMETPUM M TTOCTPOCHUHM IIEMOYKHU JIOTUUECKUX YTBEPIKICHUI
B XOJ€ pEIICHUSI T€OMETPUYECKUX 3aJlady, YMEHUE BBIIBUTAaTh M OIPOBEPraTh
TMIIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCSA IPU PELICHWH 331a4 €CTECTBEHHO-
HAy4YHOT'O IIMKJIA, B YACTHOCTHU U3 Kypca (PU3HKHU.

YMeHue OpueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYHIECTBEHHYIO POJb BO
BCEX 00JIacTAX JAESITeNIbHOCTU 4elioBeka. OpHeHTalus 4elloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €ro COIUaIbHOTrO ObITHs, (opma



OTPXKEHUSI OKPYXAIOIIEr0 MHUPA, YCIOBHUE YCHEIIHOIO TO3HAHUS M aKTUBHOTO
npeoOpa3oBaHusi  JeHcTBUTEIbHOCTU.  OmnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazaMu OOBEIMHSAET pa3Hble BHUABl Y4EOHOM U TPYIOBOH JEATEILHOCTH,
ABJIETCA OJHHM W3 MPOQPECCHOHAIBLHO BAXKHBIX KAuyeCTB, MOITOMY aKTyajbHa
3amadya GOpPMUPOBAHUSA y OOYyYaIOIMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3sHOBUIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOI'O KOMIIOHEHTa B
MOJIFOTOBKE K MTPAKTUYECKOMN NEITEILHOCTH TI0 MHOTUM HaITPaBJICHUSIM.

[lenb ocBoeHus mporpamMmbl ydeOHoro kKypca «l eomerpusi» Ha 06a30BOM
ypoBHE 00y4deHuss — 00meoOpazoBaTeIbHOE U OOMIEKYJIbTYPHOE pa3BUTHE
oOydarommxcs  4yepe3  oOeclieueHHe  BO3MOXHOCTH  MPUOOPETEHHS |
WCMOJIb30BAHUS CHCTEMATHYECKUX TE€OMETPUYECKHX 3HAHUM W JICVCTBH,
CHeM(PUUHBIX T€OMETPHH, BOSMOKHOCTH YCIIELTHOTO MPOAOLKEHHSI 00pa30BaHUs
10 CMEUATILHOCTSIM, HE CBA3aHHBIM C NMPUKIIAIHBIM HUCIOJIb30BAHUEM I'€OMETPUHU.

[IporpamMa 1o reoMeTrpun Ha 0a30BOM YPOBHE TMpeAHA3HAUYCHA IS
00y4JaromMXCcs CpeHEH MIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPyIHEHUN
Ha YPOBHE OCHOBHOTr0 00miero odpaszoBaHms. Takum oOpazoMm, oOydaromuecs Ha
06a30BOM ypOBHE JOJKHBI OCBOMTH OOIIME MaTeMaTHUYE€CKHE YMEHHsI, CBS3aHHBIC
CO CHeHU(pUKOM TeoMEeTpuM M HEOOXOAMMBIE MJs KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh M3YYHUTh T€OMETPHIO Oojee
rIyOOKO, €Clii B JajbHEHIIEeM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPHYECKHUX
3HaHUAX B MPO(ECCUOHANTBHON NeATeIHHOCTH.

JlocTmkeHre 1end OCBOEHHUS NpOrpaMMbl 00ECHEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3a7ad. [IpHOpUTETHHIMH 3aJadyaMH  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kaccax siBISIOTCS:

e (opmupoBaHHe TpEACTaBICHHS O TEOMETPUM KaK 4YacTH MHUPOBOU

KyJbTYpbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHUPOM;

e (opmupoBaHHe MpEACTaBICHUS O MHOTOTPAaHHUKAX WM TEJIaX BPAIICHHUS
KaK 0 BOXHEUIIIMX MaTeMaTUYECKUX MOJECIISX, TTO3BOJISIIONIUX OMHUCHIBAThH
Y U3y4aTh pa3HbIC SIBJICHUSI OKPYKAIOIIETO MUPA;

e (opMupOBaHHE YyMEHHUs paclo3HaBaTh Ha YEpPTEKaX, MOJACIAX U B
peaiIbHOM MUPE MHOTOTPAaHHUKH U TeJia BPAILCHUS,;

e OBIAJCHUE METOJAaMH PEIICHUS 3a]a4 Ha MOCTPOCHUS Ha M300paKeHMSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (QopmupoBaHre yMEHHUS OINEPUPOBATH OCHOBHBIMU TIOHSTUSIMU O
MHOTOTpaHHUKaX U TeJaX BPAIICHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJAJICHUE  aJIrOpUTMAMH  pEIICHHS  OCHOBHBIX  TWUIIOB  3ajlay;
dbopMupoBaHue yMEHHS TPOBOAUTH  HECIOXKHBIE  JIOKa3aTeIbHBIC
pacCcyXIeHUsT B XOJle¢ PEIICHHs] CTEPeOMETPUYECKUX 3a7ad W 3amad ¢
MPAKTUYECKUM COACPKAHUEM;



e pa3BuUTHE MHTEIUIEKTYaJIbHBIX u TBOPYECKHUX crocoOHocCTeN
oOyyarouMxcs, I03HABaTE€JbHON  aKTUBHOCTH,  HCCIEIOBATEIbCKUX
YMEHUI, KPUTUYHOCTH MBIILUICHUS;

e (opMupoBaHue (G yHKIIMOHATILHOU I'PaMOTHOCTH, pENEBAaHTHOM
reOMETPUU: YMEHHUE paclio3HaBaTh MPOSBICHUS TE€OMETPUUECKHUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEaJbHBIX >KU3HEHHBIX
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 ammapar il peHieHUs MPaKTUKO-OPHUEHTHUPOBAHHBIX
3a]1a4, HHTEPIIPETUPOBATH U OLIEHUBATh MOJIyYEHHbBIE PE3YJIbTATHI.

OTnUYUTENbHON OCOOCHHOCTHIO MPOTPaMMBbl SIBIISIETCSI BKJIIOUEHHUE B KYpPC
CTEPEOMETPUM B HAyale €ro HW3y4yeHHs 3a7ady, pEUIaeMbIX Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUSA, U ONpeeIEHHBIM 00pa30M OpraHru30BaHHas padoTa Haj
HUMH, YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOI'O
MBIIUIEHUS, CTUMYJIUPYET NPOTEKAHHE WHTYUTUBHBIX IMPOLIECCOB, MOTUBUPYET K
JNaTbHEUIIEMY U3YYEHHUIO TIPEAMETA.

[Tpennoutenne oTHAETCS HAMIIAIHO-KOHCTPYKTUBHOMY METOY OOY4YEeHHUsI, TO
€CTh TEOPETUYECKUE 3HAHUSA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTHb IPEIMETHO-
IIPAKTUYECKON JEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluxcsd B Kypce CTEPEOMETPUM NPOBOAMUTCSA 3a CYET pEIICHUs 3a1ad Ha
CO3JlaHME€  NPOCTPAHCTBEHHBIX O0pa3oB M  33Jay Ha  ONEpPUpPOBAHHE
IpOCTpAaHCTBEHHBIMU oOOpa3zamu. CoznaHue oOpaza MPOBOAUTCS C OMOPOM Ha
HarJsiIHOCTh, @ ONEpPUPOBaHME O0pa3oM — B YCIOBUAX OTBJICUYEHHS OT
HarJIIIHOCTH, MBICJIEHHOIO U3MEHEHUS €0 HCXOHOT O COJEpP KaHUS.

OcHOBHBIE conepkaTeabHble TUHUU Kypca «l'eomerpum» 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
oOydJeHHs Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHMs.

Copepxanue o0Opa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJibTaTaM
OCBOCHHUsI paboueld MporpaMMbl, pacOpelesiéHHbIM [0 TojlaM OO0y4YeHus,
CTPYKTYPHUPOBAaHO TakuM o0OOpa3oM, YTOOBI OBJAJEHUE T'E€OMETPUUYECKUMHU
HNOHATUSAMHU U HAaBBIKAMH OCYILECTBILIIOCH NOCIEA0BATENBHO U ITOCTYIATEIBHO, 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 oTBOAUTCS 2 yaca B Heaeo B 10 kimacce 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  TOHATUA  cTepeoMeTpuu. Touka, TmpsMas, IJIOCKOCTb,
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 NOPOCTPAHCTBE: IMMAPAJUICIbHBIE TMPSIMbIE B  IMPOCTPAHCTBE;
NapaJUIETbHOCTh TPEX MPSAMBIX; MApPaJUIEIbHOCTh NPSIMOM U IUIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMH CTOPOHAMM; YIroJl MEXKAY TMPSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTH TTIOCKOCTEM: MapasjeabHbIe ITIOCKOCTH; CBOKMCTBA
napajulelibHbIX  IIockocTed. [lpocreiiiive mnpocTpaHCTBEHHbIE (UTYpHl Ha
MJIOCKOCTH: TETPadip, KyO, mapauieenure; MTOCTPOCHUE CEUCHUH.

IleprieHAUKYIAPHOCTD NPSAMON U IIOCKOCTH: MEPIIEHAUKYIISIPHBIC MIPSAMBIE B
MIPOCTPAHCTBE, NPSMbBIC MMAPAUICIBHBIE W MNEPHNECHAUKYJISPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TeopeMa O NpsSMOu
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 MNOpsIMOM A0  IUIOCKOCTH,  MNpoeKuus  (Urypbl  Ha  IUIOCKOCTb.
[leprieHAUKYISIPHOCT  TUIOCKOCTEW: MPHU3HAK MNEPHEHIMKYIIPHOCTH  JBYX
JI0cKOocTer. Teopema 0 TpEX NMEePIECHANKYIAPAX.

MHororpaHHuKu

IToHsiTHE MHOTOrpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIC
Y HEBBINYKJIbIE MHOTOTPAHHUKU; Pa3BEPTKAa 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 MUPaMUJIbl; OOKOBAs U MOJHAS OBEPXHOCTh MUPAMUJIbI; TTPaBUIIbHAS U
yceu€HHas MNHupaMuia. OIJIEMEHTbl Npu3Mbl M nupamuabl. [IpaBuiibHbIE
MHOTOIPAaHHUKHU: TOHATHE MPABUJIBHOIO MHOTOTPAaHHUKA; MPAaBUIbHAS MPU3MaA U
MpaBWIbHAA NUpaMKAa; MpaBUJIbHAS TPEYrojbHas NHUpPaMUAA W MPABUIIbHBIN
TeTpadap; Kyo0. IlpencraBienue o NPaBHIIBHBIX MHOTOTPAHHHUKAX: 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
[Inomans OOKOBOW TOBEPXHOCTH M MOBEPXHOCTU MNPABUIBHOW MHpPaMUIbI,
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.

Konnueckasi moBepXHOCTb, 00pa3yrolue KOHUYECKOM MOBEPXHOCTH, OCh U
BEPILIMHA KOHUYECKOW MOoBEpXHOCTU. KOHYyC: OCHOBaHUE M BEpIIMHA, 00pa3yromias
U OCb, IUIOMIaJb OOKOBOM U TIOJHOM TOBEPXHOCTH. Y CEUEHHBIA KOHYC:
o0pa3yrolue 1 BbICOTa; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAJlb MOBEPXHOCTH C(hEephl.
B3auMHoe pacnonokenue cdepbl U TUIOCKOCTH; KacaTeabHas TII0CKOCTh K cdepe;
106 cepsl.

N3o0pakenue Tes BpalleHus Ha TII0CKOCTH. Pa3BEpTka IIMHApPA U KOHYCA.

KoMOuHanuu Ten BpalmieHWsi ¥W  MHOTOTPAHHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAI B MHOTOTPAaHHUK, WA TEJO
BpaIlCHUS.

[Tonstue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 006 00béEME
IpSIMOYTOJIBHOTO TMapajuiefienumnena u cienctsus u3 He€. OObEM UMIMHApA,
koHyca. O0BEM 1apa 1 mioaas chepsl.

[lono6ubeie Tenma B mpocTpaHcTBE. COOTHOIICHHMS MEXIY IUIOMAIIMU
MOBEPXHOCTEMN, 00BEMaMU MOJOOHBIX TEIL.

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

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mIockocTy U B pocTpaHCcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpA Ha 4uCio. Pasioxenue BekTopa mo TpéM HEKOMIUIAHAPHBIM
BekTopam. IlpaBusio mapauienenunena. Pemenwe 3agay, CBA3aHHBIX C
IIPUMEHEHUEM MpaBUjl JEUCTBUU ¢ BekTopamu. lIpsamoyromeHas cucrema



KoopauHAaT B TmpocTtpaHcTBe. Koopaunatel Bektopa. IIpocreiimme 3amadn B
KOOpAMHATax. YTosll Mexay Bekropamu. CKalsspHOE NIPOU3BEIEHUE BEKTOPOB.
Boeluucienne yriioB Mex1y HNpSIMbIMH M IUIOCKOCTAMH. KoopanHATHO-BEKTOPHBIN
METOJI ITPH PELIEHUN T€OMETPUYECKUX 3aad.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE PE3yNIbTAaThl OCBOEHUS MPOrpaMMbl y4yeOHOro MpeaMeTa
«MaremMaTuka» XapakTepHU3yIOTCs:

I'paxknanckoe BocmuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOW MO3UIUU 00Y4arOIIerocsi Kak akTUBHOTO
M OTBETCTBEHHOI'O WIEHAa POCCHUICKOr0 O0IeCTBa, NPEJICTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3NIUUYHBIX CTPYKTYp, SIBICHHIA,
MpOLEYp TPakKIaHCKOro oOImiecTBa (BBIOOPBI, OMPOCHl W TP.), YMEHHEM
B3aMMOJICHCTBOBATh C COLMAJIBHBIMU HMHCTUTYTaMU B COOTBETCTBUH C HX
(GYHKIUSIMHU 1 Ha3HAYECHUEM.

IIaTpuoTrnyeckoe BoCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMUCKON IPask/IaHCKON MIEHTUYHOCTH, YBAKEHUS K
MPOLUIOMY U HACTOSILIEMY POCCUKCKOW MaTEMAaTHUKH, LIECHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUHMCKMX MAaTEMaTUKOB U POCCUMCKOW MaTEMaTU4YECKOW LIKOJIBI,
K HCIIOJNb30BAaHUIO 3THUX JOCTHKEHUH B JAPYrUX HayKax, TEXHOJIOTHAX, cdepax

SKOHOMMKH.
JIlyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSA:
OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO Hapoa;

c(OpPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTHYECKOTO  IOBEACHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHUEM JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUMBOTO Oy TYIIIEro.

JcTeTH4YecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKIIIOYas ACTETHKY MaTEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad, peleHun, pacCyXJIeHUM;
BOCIIPUMMYHBOCTHIO K MATEMATUUYECKUM aClEKTaM PA3JIMYHBIX BUJIOB HCKYCCTBA.

DuznyecKoe BOCIHUTAHME:

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

OT/IbIXA, peryssipHast dbuznueckas aKTHUBHOCTD); busruecKoro
COBEPIIICHCTBOBAHMS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHHOMN
JEeSTENbHOCTBIO.

Tpynosoe Bociuranme:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM ILIEHHOCTU TPYIOIIOOMS; UHTEPECOM K
pa3nuyHbiM  cdepaMm  MpPO(EeCcCHOHATBHOM  JESATeNbHOCTH,  CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMH, YMEHHUEM COBEpIIATh OCO3HAHHBINA BBHIOOP
Oynymieit npodeccuu U pearu30BbIBATH COOCTBEHHBIC KW3HEHHBIC IIJIaHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTreéMaTHYeCKOMY OOpa3OBaHUIO U
caMo00pa30BaHUIO0 Ha MPOTSIKEHUU BCEH J>KU3HU; TOTOBHOCTBIO K aKTHBHOMY
Y4aCTHIO B PEHIEHUU MTPAKTUYECKUX 3a7]a4 MaTeMaTH4eCKOW HAIIPaBIEHHOCTH.

JIKOJOrM4ecKoe BOCIIMTAHHUE:

c(OpMUPOBAHHOCTBIO HKOJIOTMYECKOW KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAIIbHO-3KOHOMHMUYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
cpedbl, OCO3HaHMEM TIJI0O0AJIBHOIO  XapakTepa JSKOJOIMUECKHX IpodseM;
OpUEHTalMel Ha MPUMEHEHUE MATEMaTHYECKUX 3HAHUW Ui peuieHus 3aaad B
o0lacTu OKpy’Karollel cpeabl, IJIAaHUPOBAaHMUSI TMOCTYNKOB M OIEHKHM HX
BO3MOXKHBIX MOCIEACTBUMN JJIsl OKPY>KAIOIIEH Cpe/ibl.

ILleHHOCTH HAYYHOI' 0 IO3HAHMA:

C(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKh M  OOIIECTBEHHOM NPAaKTUKH, [OHMMaHHUEM
MaTeMaTUYeCKOM HAayKH Kak CQepbl YEJIOBEYECKOW NEATEIbHOCTH, 3TaloB €€
pa3BUTHs M 3HAYUMOCTH JUIS PAa3BUTHsA LHMBWINA3ALMHU; OBJIAJCHUEM SI3BIKOM
MareMaTUKd W MATeMAaTHYECKOM KyJIbTYpOW KakK CpeICTBOM IO3HAHMS MUPa;
TOTOBHOCTBIO OCYILIECTBJISTh MPOEKTHYIO M HCCIEAOBATEIBCKYIO JI€ATEIbHOCTD
MHIUBUYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO IpenMeTa
«MaremaTuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHbIMU
0eliCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OeLlCMEUAMU.

1)  Vuueepcanvmuvie  nosnaeamenvuvlie  Oelicmsus, — obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NpOYeccos oobyuarowuxca (oceoeHue
Memoo0o8  NO3HAHUA  OKpYJcaroujeeo  Mupda,  NpuMeHeHue  J102UYEeCKUX,
uccnedosamelbCKux onepayuil, ymeHnutl pabomams ¢ uHgpopmayueti).

ba3oBble Joruueckue JeMCTBUA:

e BBUIBIITh U XapaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TOHITHH, OTHONICHHH MEXIY MOHATHAMHU, (OPMYIHPOBATH
ONpeseNieHUs]  TMOHSATUW;  yCTAHABIMBATh  CYIIECTBEHHBIM  MPHU3HAK
KJIacCU(UKAIMM, OCHOBaHUS i1 OOOOIIEHHS U CpPaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3A,

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

e BBIBIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npotuBopeunsi B (akTax, JaHHBIX, HAOIOMCHUSIX W YTBEPKIACHHUIX,



npenjaratb  KpUTepUM  JJIL  BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JIeNaTh BHIBOABI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIOUEHUHN 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 BBIOMpPATH CMOCOO perieHus ydyeOHOW 3amgaun (CpaBHUBATh HECKOJBKO
BApUAHTOB peEIIeHUs, BBIOUpATh HaubojIee TMOAXOMSAINIMNA C Y4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTe1bCKue 1eHCTBUSA:

e HCIOJb30BaTh BOMPOCHI KAK MCCIENOBATEIbLCKUI MHCTPYMEHT IO3HAHUS;
dbopMynmupoBaTh BOMPOCHL, (PUKCUPYIOIIHE MPOTHUBOpPEUHE, MPOOIEeMY,
yCTaHaBJMBaTh  MCKOMOE W  JaHHoe, (OopMUpOBAaTH  TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HIINIO, MHCHUE;

e TPOBOIUTH CaMOCTOSATEITHLHO CTUTAaHWPOBAHHBII IKCIICPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEM MAaTeMaThu4ecKoro
Oo0BEKTa, SBJICHUS, TIPOIECCa, BBISIBICHUIO 3aBUCHUMOCTEH MEXITY
00BEKTaMH, SBJICHUSIMH, TPOIIECCAMU;

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

e TIPOTHO3UPOBATH BO3MOXKHOE pPa3BHTHE IIPOIECCa, a TAKXKE BBIIBUTATH
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, CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATH 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)  Vuueepcanvhvie KOMMYHUKAMUGHblE  Oelicméus,  0becnevusaiom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oomenue:



BOCIIPUHUMATh W (QOPMYIHPOBATh CYXKIEHHS B COOTBETCTBUH C
YCIOBUSIMHU U LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
X0y pelIeHus 3a1a4i, KOMMEHTHPOBATh [OJIyYE€HHBIN pe3yJIbTaT;

B X07/1€ 00CYXKACHHUS 3a1aBaTh BOIPOCHI IO CYLIECTBY 00CYXK/1a€MOW TEMBI,
npoOJIeMBbl, pelaeMoil 3a7auu, BEICKa3bIBaTh WU, HALIEJICHHbBIE HA MMOMCK
pELlIEHUs; COIMOCTABJIATh CBOM CYXIEHUS C CYXICHUSMHU JApYrux
YY4aCTHUKOB AHaiora, OOHApYKHUBAaTh pasziMYMe U CXOJCTBO IMO3UIUH; B
KOppeKTHOM popme hopMynupoBaTh pa3HOTIaCcHsl, CBOM BO3PAXKEHUS;
OPEACTaBIATh  PE3yNbTaThl  pEIICHWs  3aJadd,  OKCIICPHUMEHTA,
UCCIICZIOBAHUS,  MPOEKTa;  CAMOCTOSATEIbHO  BBIOMpaTh  (popmar
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 JIESTEIIbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 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 BO3HUKHYTHh IPHU 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 HEAOCTHKEHHUS PE3YJIbTATOB 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: MAPATLIETLHOCTh U MEPIEHANKYISIPHOCTD MPSMBbIX
Y IUIOCKOCTEM.

KnaccuduuupoBaTh B3aMMHOE paCMONIOKEHHWE NPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TMOHSATHUSMH: JABYIPAHHBIA YTOJN, TPaHW ABYTPAHHOTO YIJIa,
pedpo ABYrpaHHOrO yria; JUHEHHBIA Yrojl JBYTPAHHOTO yria; rpajlycHas mepa
JBYTPAHHOTO yTIJIa.

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

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

KnaccupunmpoBaTh ~ MHOTOTpAaHHWUKH,  BBIOMpas  OCHOBAaHWS  JUIS
KjacCuuKay  (BBITYKJIBIE W HEBBIYKJbIE MHOTOTPAHHUKHU; TPABUIIbHBIC
MHOTOTPAaHHUKH; TIPSIMBbIE U HAKJIOHHBIE PU3MBbI, TTAPAJUICTICITUTIC B ).

OnepupoBaTh MOHATUAMH: CEKYIas MIOCKOCTh, CEYCHUE MHOTOTPAaHHUKOB.

OOBSICHATH IPUHITUIIBI TOCTPOSHUS CEYEHUH, NCTIONB3YS METO/I CIIE/IOB.

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

PemaTe 3a1aun Ha HAXOXKACHHE TEOMETPUUYECKUX BETUUYMH 1O 00pasliaM WIiIH
QIrOpUTMaM, TIPUMEHSS HW3BECTHBIC AHATUTHUYCCKHE METOABl TIPU PEHICHUU
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 BEJIMYMH M0 00pa3iiaM 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 IUIOIAAN MTOBEPXHOCTEM MHOTIOIPAaHHUKOB (IIpU3Ma,
nupaMyuja) € TpUMEHEHUEM (QOpMYN; BBIYMCISATh COOTHOIICHHUS MEXAY
IJIOLIAASIMU TTOBEPXHOCTEM, 00bEMaMH TOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSAMU: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh H
IJIOCKOCTh CUMMETPUU; LIEHTP, OCh U IJIOCKOCTh CHMMETPUH (PUTYPBI.

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

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

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

[IpuBOIMTE IpUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPONE U
’KU3HH, paCIIO3HABaTh IIPOSIBIICHUE 3aKOHOB T€OMETPUH 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 TEOMETPUHM, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIN C
UCMOJIb30BaHUEM I'€OMETPUUECKUX TOHITUI U TEOpEM, allliapara aireopsl; pemarb
IIPAKTUYECKHUE 3a/1a4H, CBA3AHHBIE C HAXOXKJAECHUEM I'€OMETPUUYECKUX BEIMYHH.

11 KVIACC

OnepupoBaTh MOHATUSIMU: [WIMHIPUYECKAs TOBEPXHOCTh, OOpPa3yIOIIHE
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.

KnaccupunmupoBaTs B3aMHOE paciiooxkeHue chepsl U MIOCKOCTH.

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

Beruucnare  o0bEMBI M IUIOHMIAAM  TMOBEPXHOCTEM  Tea  BpallleHus,
FEOMETPUUECKUX TN C MpUMEHEHUEM (HOpMYIL.

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.



N300paxkate u3yyaemble (UIyppl OT PYKH M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

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

W3BnekaTh, WHTEPOPETUPOBATH U MPeoOpa3oBbIBaThL HH(pOpMALUIO O
IPOCTPAHCTBEHHBIX '€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha yepTexax M
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbIMONHATE OEHCTBUSA CIIOKEHHMS BEKTOPOB, BBIUMTAaHUS BEKTOPOB U
YMHOXEHUSI BEKTOpa Ha YHCIIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHHU 00Ja/1at0T.

[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 IIPOU3BEICHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOPAMH, CKAJSIPHOE TIPOMU3BEICHHME, PACKIAABIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHHEM B IEKapTOBOW CUCTEME KOOPAMHAT.

[IpumensaTs reomerpuueckue (HakThl i PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJaraoX HECKOIbKO IIaroB PEUIEHUs, €CIU YCIOBUS TPUMEHEHUS
3aJIaHbI B SIBHOH (hopme.

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

Pemwarp 3amaum Ha [I0Ka3aTeNbCTBO MAaTEMAaTUYECKUX OTHOLIEHHW W
HaXO0KJEHUE T€OMETPUUYECKUX BEJIMUUH 10 00pa3liaM UM adrOpUTMaM, IPUMEHSA
M3BECTHBIE METOBI IPY PELICHUH CTAaHAAPTHBIX MAaTEMATUYECKHUX 3a/1a4.

[IpuMeHsATs NpoCTEHMIIME NPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKallHOHHBIE CHCTEMBI IIPH PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[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
MaTeMaTU4ecku C(HOPMYJIMPOBAHHOM MpoOJIEMBbl, MOJEIUPOBATh pealibHbIE
CUTyallul Ha S3bIKE TE€OMETPUHM, HWCCIECI0BATh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM I'€OMETPUUECKHUX MOHSITUI U TEOpPEM, alllapara aireopsl; pemarb
IIPaKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOKJACHUEM I'€OMETPUUECKUX BEJIUYHUH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoamsie | Ipaxririeckue o0pa3oBareJIbHbIC
padoThI padoThI pecypent
1 BBeznenue B crepeoMeTpHIo 10
) IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapamienbHOCTh NPAMBIX U IJIOCKOCTEN
3 HepneHz{mfynﬂpHOCTL IPSMBIX U 12
IUIOCKOCTEH
4 VYTi1bl MEXy NPSIMBIMH U IIOCKOCTSIMU 10 1
) MHororpaHHUKH 11 1
6 O6BbEMBI MHOT OTPaHHUKOB 9 1
7 IToBTOpEHHUE: CeueHUst, paCCTOSIHUSA U YTJIbl 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 ) 0




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE

HaumeHoBaHue pa3/iesioB H TeM ugpossbie
Ne n/m past Konrpoabnsie | IlpakTnueckue (1upp )

NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIEC

padoThI padoThI
pecypchbl

Tena Bpaienus 12

OO0BEMEI TEN 5 1

BekTopsl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1

[ToBTOpenue, 0000IICHNE, 7 1

cUCTeMaTH3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0







HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTtpoibHbIe
padoThbI

IIpakTnueckne
padoThbI

Jara
H3Y4YeHUA

JIEKTPOHHBIE
uu(ppoBbIE
oOpa3oBarejibHbIE

pecypchbl

OCHOBHBIE TTOHATUS CTEPEOMETPHH: TOUKA,
npsMas, II0CKOCTb, IPOCTPAHCTRO.
[IpaBunia n300pakeHus Ha PUCYHKaX:
n300pakeHus MI0CKOCTEH, MapaiienbHbIX
IpSMBIX (OTPE3KOB), CEPEAUHBI OTPE3Ka

05.09.2023

Ilonsarus: IMEPECCKAOIMECCA IMI0CKOCTH,
NEepeCCKaAromMeECA npsaMas 1 MIOCKOCTh

08.09.2023

IlonsTus: NEPCCCKAOIMUECA IIIIOCKOCTH,
MEPECCKAOIMECH IIPpAMad U IMIOCKOCTb

12.09.2023

3HaKOMCTBO C MHOI'OTpaHHUKAMH,
n300pa’keHrne MHOT OTPaHHUKOB Ha
PHUCYHKaX, Ha TPOEKIMOHHBIX YepTexkax

15.09.2023

HavanbHble cBeneHus o kyOe u nupamuue,
ux pa3BEpTkH 1 Mozenu. CedeHus
MHOT'OI'PaHHHUKOB

19.09.2023

HavaneHbie cBefenus o kyoe u mupamuie,
ux pa3BEpTku u Monenu. CedeHus
MHOTOI'PaHHHKOB

22.09.2023

TTousiTre 00 aKCMOMATUYECKOM
MIOCTPOCHUHU CTEPEOMETPHU: aKCHOMBI
CTEPEOMETPHH M CIICICTBUS U3 HUX

26.09.2023




TToHAaTHE 00 aKCHOMATUYECKOM
MMOCTPOEHUHU CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIEICTBUS U3 HUX

29.09.2023

TToHATHE 00 aKCHOMATUYECKOM
MTOCTPOEHUU CTEPEOMETPHH: aKCUOMBI
CTEPEOMETPHH U CIICJICTBUS U3 HUX

03.10.2023

10

TTorgarre 06 akcHOMaTHYECKOM
MTOCTPOEHUU CTEPEOMETPHU: aKCUOMBI
CTEPEOMETPHH U CIIECTBUS U3 HUX

06.10.2023

11

B3anmHoOe pacrnoyioxkeHue NpsMbIX B
IIPOCTPAHCTBE: NIEPECEKAOIINECH,
IapajulesIbHbIE U CKPELMBAIOIIUECs
IpsIMbIE

10.10.2023

12

[TapamienbHOCTh NPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE: NapajlIeIbHbIE NPSIMBIC B
MIPOCTPAaHCTBE; MapauIeIbHOCTh TPEX
MIPSIMBIX

13.10.2023

13

[TapannenbHOCTH NPSMBIX U TJIOCKOCTEN B
npoctpaHcTBe: [lapamiensHOCTs IpsIMO U
IJI0CKOCTHU

17.10.2023

14

VYTIIBl C COHAIIPaBIECHHBIMA CTOPOHAMU

20.10.2023

15

YT0a Mexay IpsIMBIMH B IPOCTPAHCTBE

27.10.2023

16

Yroa Mexay IpsMbIMH B TPOCTPAHCTBE

07.11.2023

17

[TapannenbHOCTh MIIOCKOCTEN:
napaiebHble MIIOCKOCTH

10.11.2023




18

CBolicTBa MapajulenbHbIX NIOCKOCTEN

14.11.2023
[Ipocreiimume npocTpaHCcTBEHHBIE (GUTYPBI
19 Ha MJIOCKOCTHU: TE€Tpa’ip, KyO, 17 11.2023
napajuiesenurney
20 [Toctpoenue ceuennit 91.11.2023
21 [TocTpoenue ceueHui 94.11.2023
Kontponwsnas pabora no teme "lIpsimbie u
22 MIJIOCKOCTHU B TIPOCTPAHCTBE.
HJ:;)(;JI(J)IZHLHOCIT)ECHII)):M;X j{ IIOCKOCTEH " 28.11.2023
IlepneH UK YAAPHOCTH PAMON U
23 IJIOCKOCTH: MEePIECHANKYJISIPHBIC IPSMBIC B 01.12.2023
IIPOCTPAHCTBE
24 [Ipsimble mapanienbHbIe U
MEePIEHIUKYJISIPHBIE K TIIIOCKOCTH 05.12.2023
95 [Ipsimble mapasuieTbHbIC U
NEPIEHANKYJIIPHBIE K IUIOCKOCTH 08.12.2023
26 [Ipu3Hak neprneHIuKyJIIpHOCTH NPSAMOU U
MIJIOCKOCTH 12.12.2023
97 [Tpu3HaK neprneHauKyIIpHOCTH IPSIMOHN U
IJIOCKOCTHU 15.12.2023
28 Teopema o npsMOi neprIeHANKYISPHON
IIJIOCKOCTH 19.12.2023
29 TeopeMa o nmpsiMoii EePIEHANKYIISIPHON
IJIOCKOCTH 22.12.2023
30 Teopema o npsiMoii epHneHINKYISIPHOI




IIIIOCKOCTHU

26.12.2023

31

[lepnenauKynsip ¥ HaKJIIOHHBIE:
paccTostHuE OT TOYKH J10 IIJIOCKOCTH,
paccTostHUE OT IPSIMOM 10 TUNIOCKOCTH

29.12.2023

32

[lepnenaukynsip ¥ HaKJIIOHHBIE:
pPacCTOSIHUE OT TOYKH JI0 MJIOCKOCTH,
pPacCTOSIHUE OT MPSIMOM J10 TUIOCKOCTH

09.01.2024

33

[leprienAUKYyNISIp ¥ HAKIIOHHBIE:
paccTosiHUE OT TOUKH J10 TJIOCKOCTH,
paccTosiHue OT MPSIMOU 10 TIOCKOCTH

12.01.2024

34

[lepnenaukyIsip 1 HaKJIIOHHBIE:
paccTosiHUE OT TOYKH J10 IIJIOCKOCTH,
paccTostHue OT IPSMOM 10 IUIOCKOCTH

16.01.2024

35

VYrasl B IPOCTPAHCTBE: YIOJI MEKIY
PSAMOM U IIJIOCKOCTBIO

19.01.2024

36

JIByrpaHHBIN yroJ, JINHEUHBIA yTOJ
JBYTPAHHOT'O yria

23.01.2024

37

JIByrpaHHBIN YroJl, JINHEUHBINA yTOJ
JBYTPAaHHOTI'O yrja

26.01.2024

38

[lepneHAMKYIAPHOCTD MIIIOCKOCTEMN:
IIPA3HAK NEPIEHAUKYIIIPHOCTH IBYX
IJIOCKOCTEHN

30.01.2024

39

[TeprieH IUKYASIPHOCTH TIIIOCKOCTEM:
MPU3HAK MEePIeHANKYIIPHOCTH ABYX
ILJIOCKOCTEN

02.02.2024

40

[lepnenAMKYISAPHOCTD MIIIOCKOCTEM:
IPU3HAK NEPHEHIUKYIAPHOCTH ABYX
IIJIOCKOCTEN

06.02.2024




41

Teopema o Tpéx nepreHauKyJspax

09.02.2024

42

Teopema o Tpéx neprneHauKyJspax

13.02.2024

43

Teopema o Tpéx nepreHauKyJsIpax

16.02.2024

44

KonTtponbehas pabota no reMmam
"[leprieHANKYISAPHOCTD MPSAMBIX U
"

miockocTed" u "YTIIbl MKy IPSMBIMH U
IUIOCKOCTIMU"

20.02.2024

45

Tlonsatne MHOT'OI'paHHHUKA, OCHOBHEIC
OJICMCHTBI MHOT'OI'PaHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOT'OTPaHHUKH pa3BépTKa
MHOI'OrpaHHHUKa

27.02.2024

46

[Ipu3ma: n-yrosipHas npusma; TpaHu U
OCHOBAHHUS MPU3MBL; IpsAMasi U HAKJIOHHAs
pU3MBI; OOKOBas U MOJTHAS IOBEPXHOCTh
MIPU3MBI

01.03.2024

47

[Tapamienenunen, NpsMOyroabHbIN
MapajulesIenuIle] U €ro CBOMCTBa

05.03.2024

48

[Mupamuna: N-yronpHas nupaMua, rpaHu
¥ OCHOBAaHME MU PAMHUJIbL; OOKOBaAs U
MOJIHASI TOBEPXHOCTH MU PaMUIbI;
npaBUJIbHAS U yceu€HHas TUpaMua

12.03.2024

49

[IpaBHIBbHBIE MHOTOTPAHHUKU: TIOHATHE
IIPaBUJILHOI O MHOI OTPaHHUKA;
MpaBUJIbHAS IPU3MA U NIPaBUIIbHAS
NApaMua; IpaBWIbHAS TPEYTOIbHas

15.03.2024




nupamMua ¥ MPaBWILHBIN TETpasap; KyO

50

[IpeacraBnenue o npaBUIbHbIX
MHOTOTpaHHUKAX: OKTa3/Ip, JOJEKadAp U
HKOCa3P.

19.03.2024

o1

CumMmeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIBHO TOYKH, IPAMOU, TNIOCKOCTH.
DneMeHThl CHMMETPUU B MUPAMUJIAX,
rapajuieenuIenax, NpaBUiIbHbIX
MHOT'OTpaHHHKAaxX

22.03.2024

52

Brruncnenue 31eMeHTOB MHOTOIPaHHUKOB:
pEOpa, TuaroHanu, yribl

02.04.2024

53

[Tnomane 60KOBOI MOBEPXHOCTH U MOJHOM
MTOBEPXHOCTH NMPSAMOI IPU3MBI, IJIOINAb
OCHOBaHMi1, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH NMPSAMOI MPU3MBbI

05.04.2024

o4

[Tnomane 60KOBOI MOBEPXHOCTH H
IMOBEPXHOCTHU NIPAaBUJIbHON IUPaAMU/IbI,
Teopema o IOl 0OKOBOH
TIOBEPXHOCTH YCEUEHHON MUPAMUBI

09.04.2024

55

KonTtponbpHas pabora o reme
"MHororpanHuku"

12.04.2024

56

ITousitre 00 00BEME

16.04.2024

57

O6béM nupaMubl

19.04.2024

58

O0BEM MUPaMHIBI

23.04.2024

59

O6bEM nupaMuIbl




26.04.2024

60 O06BEM UpaMu bl 1 30.04.2024
61 O0BEM pU3MBI 1 03.05.2024
62 O06bEM pU3MbI 1 07.05.2024
" 1
63 O0BEM TPU3MEI 14.05.2024
[ToBTOpeHue, 0000IIeHE cUCTeMaTH3AIIS
3HaHUW. BeluncieHne paccTosiHUAN: MEXIY
64 JBYMSI TOYKaMH, OT TOYKH JIO TIPSIMOM, OT 1 17.05.2024
TOYKH 10 TIIIOCKOCTH, MEXIY
CKPEILUBAIOIIUMUCS TTPIMBIMU
[ToBTOpEeHue, 0600IICHNE CHCTEMATH3AIIUS
65 3HaHui. [locTpoeHue ceuenuii B 1 91.05.2024
MHOTOTPaHHUKE
[ToBTOpeHue, 0600IIeHNE CHCTEMAaTH3ALUS
3HaHUU. BeIUncIeHne yrioB: MEXay
66 CerI_HI:IBaIOH_[I/IMI/IC}I PSAMBIMHU, MEXTY 1 94.05.2024
OPSAMOH U MJIOCKOCTBIO, ABYT'PAHHBIX
YTJI0B, YTII0B MEXKAY MIOCKOCTAMU
67 Kontponwsnas pabora no teme "O6bEMBI 1
MHOTOTPaHHUKOB" 28.05.2024
68 Hrorosast KOHTpoJIbHAS paboTa 1 31.05.2024
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




11 KUIACC

Ne n/m

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTnueckue
padoThI

JlaTa
U3Y4YeHUs

DJIeKTPOHHbIE
uudposbie
oOpa3zoBarejbHbIE

pecypchl

Cdepa u map: neHTp, paguyc, AMaMeTp;
IUIOIIA/b IIOBEPXHOCTH Cephl

B3aumnoe pacrnosioxxenue chepsl u
IIJIOCKOCTH, KacaTCJIbHas IIJIOCKOCTDh K
cdepe; miomanb chepsl

N3o6pakenue cdepsl, mapa Ha
mwrockoctu. CeyeHus mapa

HI/IJ’H/IHZ[pI/I‘ICCKaﬂ MMOBCPXHOCTD,
00pa3yromue MIINHIPUYECK O
IOBCPXHOCTHU, OCb L[I/IJII/IHIIpPIquKOP'I
TIOBEPXHOCTHU

Humusap: ocHOBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yrolas u OcCh;
IUIONIAIsL OOKOBOU M IOJIHON
MOBEPXHOCTH

N3o00paxenne MUIMHIPA HA TUIOCKOCTH.
Pazeéprka nnmmuapa. Ceuenus

nUIUHApPA (TUIOCKOCTHIO, MapasiebHON
WJIH TISPIICHIUKYJISIPHOM OCH IIAJIMHJIPA)

Konunueckasi moBepXHOCTh, 00pa3yromme
KOHUYECKOM MTOBEPXHOCTH, OCh U
BEPIIMHA KOHMYECKOW MOBEPXHOCTH




Konyc: ocHOBaHue U BepIIMHA,

8 oOpa3yromias U 0Ch; MIoaab 0OKOBOH U
TOJTHOM MOBEPXHOCTHU
Yceu€HHbIN KOHYC: 00pa3yroume u

9 BBICOTA; OCHOBAHUS U OOKOBast
MTOBEPXHOCTh
N3o6pakeHne koHyca Ha MIOCKOCTH.
Pa3BépTra konyca. CeueHnus KoHyca

10 (TIII0CKOCTRIO, TapaIebHON
OCHOBAHMHIO, U TNIOCKOCTBIO, IPOXO/SIIICH
yepe3 BEPILUHY)

11 Kombunanus ten BpaiieHus u
MHOTOTPaHHUKOB
MHororpaHHMK, ONUCaHHBINA OKOJIO

12 cdepsl; cepa, BOUCaHHAS B
MHOTOT'PaHHHK UJIM B TE€JIO BPAIICHUS

13 [Tonsitne 06 00BEMe. OCHOBHBIE
CBOMCTBa 00BEMOB TET

14 O0BéM mmmMHIpa, KOHYCca

15 O0bEM mapa u mionaab chepot
[Tono6HBIE TeNla B TPOCTPAHCTBE.

16 CooTHolIeHUsT MEXY TIOIAISIMU
IIOBEPXHOCTEH, 00bEMaMu MOJOOHBIX TeI

17 KonTtponbsHas pabora mo Temam "Tena
Bpamienus" u "O0bembl Ten"

18 BekTop Ha IJIOCKOCTH U B IPOCTPAHCTBE

19 CrnoxxeHue 1 BBIYMTaHUE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO




21

Pasnoxenue BekTopa o Tpém
HEKOMILUIaHApHBIM BekTOopaM. [IpaBuiio
napajuiesenunena

22

Pemrenue 3agad, CBSI3aHHBIX C
MIPUMEHEHUEM IIPABUII IEHCTBUH C
BEKTOpaMU

23

[IpsimoyrosbHas cucTemMa KOOpAUHAT B
npoctpancTBe. KoopauHate! BekTopa.
[Ipocreiimme 3a1aun B KOOPAUHATAX

24

VYroa mexay BekTopamu. CkassipHOe
MPOU3BEJCHUE BEKTOPOB

25

Beruucnenne yriioB Mexay NpsMbIMU U
IIJIOCKOCTAMH

26

KoopanHaTHO-BEKTOPHBIA METO/ TTpU
pELIEHNH Te€OMETPUUYECKUX 3a]1a4

27

KonTtponwsHas pabora o teme "BekTopsl
1 KOOpAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpeHue, 0600IIeHNE U
cucreMaru3anus 3HaHuii. OCHOBHEIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUIAHUMETPUU

29

[ToBTOpenue, 0600IeHHE U
cucreMaTtu3anus 3HaHui. OCHOBHBIE
¢burypsl, paKTel, TEOPEMBI Kypca
MIJIAHUMETPUH

30

[ToBTOpEHue, o60b6IICHUE U
cHUCTEMATHU3alMs 3HAaHUH. 3agauu
TJTAHUMETPUH U METOBI UX PEIICHUS




[ToBTOpEHue, 06001IeHNE U

31 cHCTEMATHU3alUs 3HAHUN. 3a1aun 1
TJTAHUMETPUU U METOABI UX PEIICHUS
[ToBTOpeHue, 0600IICHHE U

39 cucreMaTtu3anus 3HaHuii. OCHOBHBIE 1
¢burypsl, paxkTel, TEOpEMBbI Kypca
CTePEOMETPHH

33 HTorosast KOHTposbHAs paboTa 1

34 [ToBTOpEHUE, 0000IICHHE 1 1
cHCTeMaTu3alus 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

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

npyrue, AkunonepHoe oouiectBo «IM3narensctBo «lIpocBenienue»

METOJIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJISA

1. Ilpumepnbie mporpamMmbl Ha ocHoBe DeepabHOr0 KOMIIOHEHTA
rOCYIapCTBEHHOI'O CTaHAapTa OCHOBHOI'O M CPEAHETO (IIOJHOr0) OOIIEro
oOpa3oBaHusi / MUHUCTEPCTBO 0Opa3oBaHus U Hayku Pocculickoit deaepainuu. -
Mocksa, 2005r.-44c.

Jos yaurens:

2. bookosa JI.I'. Kak coctaBuTh pabouyro mporpaMmy 1o yueOHOU AUCITUTIIINHE:
Metoauueckue pekomeHaanuu.-2-¢ uznanue ,jaoi. /UIKullPO Kyprauckoii
nobnactu.-Kyprasn , 2005,-42c.

3. bob6xoga JI.I'.,Kypanosa H.Jl., Bnacosa C.IL., [IpoextupoBanue padoueit

nporpammbl 1o matematuke / UIIKulIPOt Kypranckoit o6nactu.- Kypras,

2006r.-34c¢

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET



TectupoBanwme online: 5 - 11 xmaccsr http://www.kokch.kts.ru/cdo/

[Menarornueckas Mactepckas, ypoku http://teacher.fio.ru

HoBsbie Texnomoruu B oopasosanuu http://edu.secna.ru/main/

Merasuiukioneaus Kupumia u Medoaus http://mega.km.ru

«DHIMKJIONCANH SHITUKIoneaAui» http://www.rubricon.ru/

http://www.encyclopedia.ru/ O0yu4aromas cucrema Jmutpus I'ymuna « PEILTY

EI'D» OtkpsiThiil 6ank 3amau EI'D mo maTemaTuke.






