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HOACHUTEJBHAA 3AIINCKA

PaGouas mporpamma ydeOHOoro kypca «l'eomerpusi» 6a30BOro ypoBHS st
oOyvarormuxcst 10 —11 «kmaccoB pa3paborana Ha ocHOBe DenepanbHOTO
roCyZIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHJIapTa CPEAHEro O0IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUW, MPEIBIBIAEMBIX K
MaTEMaTUYECKOMY OOpa30BaHUIO, M TPAAMIMN POCCHICKOTO 00pa3oBaHUS.
Peanuzanus nporpamMMbl o0ecrieurBaeT OBJIaJCHUE KIFOYEBBIMU KOMIIETEHITUSIMU,
COCTABJISIIOIIMMU OCHOBY JUI CaMOpa3BUTHUS M HEMPEPHIBHOTO 00pa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U TO3HABATEIHHOTO PAa3BUTHUSA
JUYHOCTU 00YYaIOIIUXCsl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTte ydeOHOro Kypca TE€OMETPUUM Ha YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHusi OOYCJIOBJIEHA MPAKTHUYECKOW 3HAYMMOCTBIO METANpEAMETHBIX U
NPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS T€OMETPHU B HAIPABJICHUU JTUYHOCTHOTO
pa3BuTus oOydaromuxcs, (GopMUpOBaHUs (YHKIIMOHAIHHOW MaTeMaTHYeCKOM
TPaMOTHOCTH, U3YYCHHS JAPYTUX yUeOHBIX AUCIMILINH. PasButne y oOyuarommuxcs
NPaBUIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPUYECCKHIX
abcTpakiuii, COOTHOIIEHWH PEaTbHOTO W WACATBHOTO, XapaKTepe OTPaKeHUs
MAaTEMaTUYECKOM HAyKOW SBJICHUM M TIPOLIECCOB PEAIBHOTO MHpPA, MECTE
TE€OMETPHUH B CUCTEME HAYK M PO MaTEeMaTUYECKOTO MOJICTUPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yUalmxcs, a TakKe KaueCTB MBIIIJICHUS, HEOOXOAMMBIX IJs aJanTaludd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcst OJHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHErO
oOmero oOpa3oBaHMs, TaK Kak oO0O€CleYyMBaeT BO3MOXHOCTb M3YyYEHHS Kak
JTUCIUIUINH €CTECTBEHHO-HAYYHON HAMPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbIIUICHHE, (HOpPMUPYEMOE MpPU H3YYCHHH OO0YYaOUMMHUCS
MOHATUIHBIX OCHOB T€OMETPHH U MTOCTPOCHHUHU IIENOYKU JTOTHUECKUX YTBEPKACHUN
B XOJI€ pEIIECHUS TeOMETPUYECKHX 337ad, YMEHHE BBLIBHUTaTh M OMPOBEPraTh
THIOTE3bl HETMOCPEACTBEHHO HCIIONB3YIOTCS MPH PEHICHUH 3a7ad €CTeCTBEHHO-
HAYYHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BceX O00JacTsIX AESITeTbHOCTH uejoBeka. OpHeHTalus YeloBeKa BO BPEMEHU H
POCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro CONHAIbHOTO ObITHs, (opma
OTPaXEHMsI OKPY’KAIOLIEr0 MHpa, YCIOBHE YCIELIHOTO IMO3HAHUS U AKTUBHOTO
npeoOpazoBaHusi  AeWcTBUTENbHOCTH.  OnepupoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamu OO0BENMHSIET pa3HbIe BUILI Y4YEOHOH U TPYIOBOH JESITEIBHOCTH,
ABJIIETCA OAHUM U3 MPO(PECCHOHATBHO BAKHBIX KAuyeCTB, MOITOMY aKTyaJlbHa
3amaya (QopMUPOBAHUS y OOYYAIONMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUSI Kak
Pa3HOBUJHOCTH OOpPa3HOIO MBIIUIEHUSI — CYLIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTH 10 MHOTUM HAIPABJICHHSIM.

Llens ocBoenuss mporpamMmbl yuyeOHOro Kypca «l'eomeTpusi» Ha 06a30BOM
ypoBHE 00yueHuss — oO0IeoOpa3oBareibHOE U OOIIEKYJIbTYpPHOE pa3BUTHE
oOyyaronuxcst  4yepe3  OOecredyeHHWE  BO3MOXKHOCTHM  NMPUOOpETeHUs |
UCIIOJIb30BAaHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKUX 3HaHUM U JICHCTBUH,
cnenu@UUHBIX TEOMETPUH, BO3MOXKHOCTH YCIEITHOTO MPOJIOJKEHHST 00pa30oBaHus
0 CTICIMAIBHOCTSM, HE CBA3aHHBIM C MPUKIIAHBIM UCIOIB30BaHUEM T€OMETPHUH.

[IporpaMmMa 1o reoMeTpur Ha 0a30BOM YpOBHE TNIpeqHA3Ha4YeHa MJis
oOyyJaroumxcsi CpelHel IIKOJbl, HE UCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOro o01iero odpaszoBanus. Takum oOpa3zoMm, oOyuaromiuecs Ha
0a30BOM YpPOBHE JODKHBI OCBOMTH OOIME MaTeMaTUYeCKHUE YMEHUS, CBS3aHHBIC
co crnenupuKoil TeoMeTpuu H HEoOXOauMble M JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOKHOCTh M3YyYUTh T€OMETPHUIO Ooiiee
rTyO00KO, €cliM B JaJbHEWIIeM BO3HUKHET HEOOXOAMMOCTh B T€OMETPHUYECKHX
3HAHUAX B MPOPECCHOHATHLHON AeSTENBHOCTH.

JlocTkeHHe 1edM OCBOCHHS MPOrpaMMbl OOECTIEUMBACTCS pEUICHHEM
COOTBETCTBYIOIIMX 3anay. [IpuopUTeTHBIMH 3aJadyaMH  OCBOGHHUS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHe B 10—11 knaccax gBisiroTcs:

e (opMupoBaHHME TPEACTABICHUS O TEOMETPUU KaK dYacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBS3H C OKPY>KAIOIUM MHPOM,;

e (opMupoBaHHE TPENCTABICHUS O MHOTOTPAHHHMKAX W TelaX BPAIICHUS
KaK O BOXHEHIINX MAaTEeMAaTHYECKUX MOJENSIX, TMO3BOJSIONIMX OMUCHIBATH
Y U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIET0 MUPA;

e (opMupoBaHME YMEHHS pACIO3HABAaTh Ha 4YEpPTEkKax, MOJEIIX U B
peallbHOM MHpE MHOTOTPAHHUKH U TeJa BPAICHHUS,

e OBJIaJICHUE METOJIaMU PEIICHUA 33Ja4 Ha MOCTPOCHUS HA U300paKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHME YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSIMH O
MHOTOTPAaHHHUKAX W TeJIaX BPAIIEHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJJICHUE  QITOPUTMAMHU  pEIIECHUS  OCHOBHBIX  THUIIOB  3ajady;
(GopMupoBaHHE  YMEHHUS TPOBOJUTH  HECIIOXKHBIE  JIOKA3aTeIbHbIE
pacCcyXJeHHs B XOJ€ pELICHUS CTEPEeOMETPUUYECKUX 3alad MU 3a7ad C
MPAKTUYECKUM CO/IepKAHUEM;



e pasBuTHE WHTEJUIEKTYaJIbHbIX U TBOPYECKHUX CHIoCcOOHOCTEN
oOydaromuxcsi, IO03HAaBaTEJIbHOW  AKTUBHOCTH,  MCCJIEA0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIJICHUS;

e (opmupoBanue (GyHKIIMOHATEHON IPaMOTHOCTH, pEIEBaHTHOM
r€OMETPUN: YMEHHE pPaclo3HaBaTh IPOSIBICHUS TI'€OMETPUUYECKUX
HNOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEW B peajbHBIX JKU3HEHHBIX
CUTyallUsiX U MPU WU3YYEHHUM JPYTUX Y4YEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTENl UM 3aKOHOMEpHOCTEH, (OpMyIHpoBaTb HUX Ha S3bIKE
r€OMETPUHN U CO3aBaTh F€OMETPUUECKUE MOJIEIH, IPUMEHATH OCBOCHHBIN
reOMETPUYECKUI anmapar Uil PELICHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, MTHTEPIPETUPOBATh U OLICHUBATH ITOJYyYEHHBIE PE3YJIbTATHI.

OTAnuuTeNnbHONM OCOOEHHOCTBIO MPOTrPAMMBbI SIBIISIETCSI BKIIOUEHHUE B KypC
CTEPEOMETPUM B Hayajle €ro M3y4eHWs 3a1ad, pellacMblX Ha YpOBHE
MHTYWUTHUBHOTO MO3HAHUS, U ONpPEAEIEHHBIM 00pa30oM OpraHu30BaHHasi paboTa Haj
HUMH, YTO CIHOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O
MBIIUICHUS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLIECCOB, MOTHUBUPYET K
JaJIbHEHILIEMY U3YYEHHUIO IIPEIMETA.

[Ipennoutenue oTAaETCS HAMSAHO-KOHCTPYKTUBHOMY METOJY OOy4YEeHUsl, TO
€CTh TEOPETUYECKUE 3HAHMSI MMEIOT B CBOEH OCHOBE YUYBCTBEHHOCTBH MPEIMETHO-
IIPAKTUYECKOM [JEATENbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX IPEACTABICHUN Y
ydalmxcsi B Kypce€ CTEPEOMETPUM IPOBOAUTCA 3a CUET pEIICHUs 3a1ad Ha
CO3JaHuE  MPOCTPAHCTBEHHBIX 00pa3oB W  33Ja4 HAa  ONEpPUPOBAHHE
IpOCTpaHCTBEHHbIMU oOOpa3zamu. Co3naHue oOpa3a MPOBOJUTCA C OMNOPOM Ha
HarJIAIHOCTh, a OIIEpUpPOBaHME O0Opa3oM — B YCIOBUAX OTBICYEHUS OT
HaIJISIIHOCTH, MBICIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHMUS.

OcHoBHBIE coaepkaTenbHble TUHUM Kypca «I'eomerpum» B 10—-11 kiaccax:
«MmuororpasHukmn», «lIpsMbIe U IIIOCKOCTH B MMPOCTPAHCTBE», « Teita BpameHus»,
«BeKTOpBI 1 KOOPAMHATHI B ITPOCTPAHCTBE». DOPMUPOBAHNE JTOTHUECKUX YMEHUN
pacrpenensercss He TOJBKO MO COAEPKATENbHBIM JIMHUSAM, HO M IO TOJaM
00yueHHUs Ha YPOBHE CpeJIHEr0 00IIero oopa3oBaHusl.

Conepxanue 00pa30BaHUS, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yJIbTaTaM
OCBOCHMsI pabouyell MporpaMMbl, pacHpeneNéHHbIM 10 TroaaM oOy4eHwus,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOOBI OBJIAJEHUE TE€OMETPUUECKUMHU
NOHATHUAMU U HABBIKAMM OCYILECTBIIUIOCH MOCIEA0BATEIBHO U IOCTYIATENIBHO, C
COOJII0ZICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMSI BKIIIOYAINCH B
OOLIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUA OOy4YaloIIUXCsl, paciiupss U
yriay6:sis e€, o0pa3ysi IpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE



Ha u3yuenue reomerpun orBoaurcs 2 yaca B Henelno B 10 kimacce u 1 yac B
Hezaemo B 11 kimacce, Bcero 3a niBa roja ooyuenus - 102 yyeOHbIX daca.



COJAEPXXAHME YYEBHOI'O KYPCA
10 KUIACC

IIpsiMbIe U IJIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpud. Touka, TmpsAmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTUYECKOM IOCTPOCHHHM CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

B3anmHOe pacnosiokeHHe MNpSMBIX B TPOCTPAHCTBE: MEPECEKAOIIHECS,
napajuielibHble M CKpeuuBaroumecs mnpsMbie. [lapannenpsHOCTh MNpPAMBIX U
IJIOCKOCTEd B NPOCTPAHCTBE: MApAJIIEIbHBIE TPAMbIE B IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSMOW M IUIOCKOCTH. YTIIBI C
COHAIIPaBJICHHBIMH CTOPOHAMH; YrOJd MEXAy NpsAMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh IJIOCKOCTEMN: MapajuiesibHble  TUIOCKOCTH; CBONCTBA
napajieNbHbeIX IIockocTel. [lpocreifine mnpocTpaHCTBEHHBbIE (QUIYphl Ha
IUIOCKOCTH: T€Tpa’ap, KyO, mapaienenumnes; IoCTPOEHUE CEUCHH.

[lepnieHAUKYISIPHOCTh MPSIMOM U TUIOCKOCTU: MEPIEHINKYJISIPHBIC MPSIMBIE B
IPOCTPAHCTBE, NPSIMBIE NApPAUIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
NPU3HAK MEPNEHAUKYISAPHOCTH MPSAMOM M IUIOCKOCTH, Teopema O MpsSMOU
NEPNEHINKYJISIPHOW TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JIBYTPAHHBIM  yTOJl, JIMHEWHBIM yroJl  JBYTPAHHOTO  yIJia.
[leprieHIMKYISp U HAKIIOHHBIE: PACCTOSHUE OT TOYKHU 10 ITUIOCKOCTH, PACCTOSIHUE
OT MpsAMOM 10  IJIOCKOCTH,  MNPOEKIUs  (QUIypsl  Ha  IUIOCKOCTb.
[leprieHIMKYISAPHOCTh  IJIOCKOCTEW: NPU3HAK  IEPIECHIMKYJISIPHOCTH  ABYX
mIocKocTer. Teopema o TpEX NEPHEHINKYISAPaX.

MHoOrorpanHHuKu

[TonsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; Pa3BEPTKa MHOrorpanuuka. [Ipusma: nN-yronpHas
pu3Ma; TPaHU U OCHOBAHUS MPU3MBI, IPSIMasi ¥ HAKJIOHHAS TPU3MBI, OOKOBas 1
IIOJIHAs IIOBEPXHOCTh MIPU3MBL. [Tapamnenenunen, MPSAMOYTOJIbHBIN
napajieJienunes; U ero cpoucrsa. [lupammpa: N-yroimpHas nupamujia, TPaHu U
OCHOBaHHE MUPAMHJIBI; OOKOBAs 1 MOJIHASI TIOBEPXHOCTh MUPAMUJIbL; MPAaBUIbHAS U
yceu€éHHass mnOupamMuaa. OJEMEHTbl Tpu3Mbl W nupamuabl. [IpaBunbHble
MHOTOTPAHHUKHU: TOHSATUE MPABWIBHOIO MHOTOTPAaHHUKA; MPAaBUJIbHAS IMPU3MaA U
npaBUibHAs THPaAMUJIa; TpaBUJIbHAs TPEYrojibHash MNHUpaMuAa W TPaBUIIbHBIN
Tterpadap; kyO. I[lpeacraBienne O mNpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noAeKadIp ¥ ukocadap. CedueHust Ipu3Mbl U MUPAMHU/IBI.

CummeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIIBHO TOYKH, MPSIMO,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MHpPaMHIAX, Napajuiesenunenax,
PaBUIIbHBIX MHOTOTPAHHHUKAX.



Boluucnenne 51eMEHTOB MHOTOTPAaHHUKOB: pEOpa, OMAaroHaM, YTJIbL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TIOJIHOMW TOBEPXHOCTH TIPSIMOM TPHU3MBI,
IUIONIAJh OCHOBaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH MPSIMOM TPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOBEPXHOCTH MPABUJIBLHON MHUPAMUIBI,
TeopeMa O IUlomaau yceuéHHOM mnupamuabl. Ilonstne 006 00bEMe. OOBEM
NUPaMU/Ibl, TPU3MBI.

[TogoOubie Tenma B mnpocTtpancTBe. COOTHOLIEHUS MEXAY IUIOLIAASIMU
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJL.

11 KVIACC

TeJia BpaleHus

[Hununapuueckas MMOBEPXHOCTb, obOpazyrornue AJTUHIPUYECKOM
MOBEPXHOCTH, OCh UWJIWHAPUYECKON MOBEpXHOCTH. LlunuHIOp: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCThb, OOpa3ylomiass M OCb;, IUIOMIAAhL OOKOBOW U TIOJIHOU
MOBEPXHOCTH.

KoHnueckass moBEpXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU moBepXHOCTH. KOHyc: ocCHOBaHME U BeplliiHA, 00pa3yromias
U OCb, IUIONIaJlb OOKOBOM W TOJHONW TIOBEPXHOCTU. YCEUEHHBIM KOHYC:
00pa3yrolye U BbICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Chepa u map: HeHTp, paauyc, AUAMETP; IUIONIA]b MOBEPXHOCTH C(hEpHI.
B3aumnoe pacnonoxxenue chepbl U IIOCKOCTH; KacaTelbHas MJIOCKOCTh K cdepe;
Ioaab chepsl.

N3oOpaxkenue Ten BpallleHus Ha MIIOCKOCTU. Pa3BEépTKa UIMHApPA U KOHYCA.

KomOunanuu Tenm BpalieHMs UM MHOTOTPAHHHMKOB. MHOIOTpaHHUK,
OMUCaHHBIA OKOJIO cdephl; cdepa, BOUCAHHAS B MHOTOIPAHHUK, WU TEJO
BpallEHUS.

[Tonsarue 06 00bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME
OpsIMOYTOJILHOIO TMapajuiesnenunena u ciaeAactBus u3 He€. OObEM UWIMHIpA,
koHyca. O0BEM mapa 1 iomaasb chepsl.

[TogoOubie Tema B mpoctpancTBe. COOTHOMIEHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.

Ceuenust mwinHApa (MapaielbHO W MEPHEHIUKYISIPHO OCH), CEUCHHS
KOHyca (TapajuieIbHO€ OCHOBAaHHIO U MPOXOASIIEE 4Yepe3 BEPIIMHY), CEUCHUSs
mapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bekrtop Ha miockocT U B mpocTpancTBe. ClI0)KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4MCiO. Pa3nokeHne BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. IlpaBwiio mapauienenunena. Pemenuwe 3agad, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWJI JEUCTBUUA ¢ BekTopamu. IIpsAmoyronpHas cucrema



KoopauHat B mnpoctpaHcTBe. Koopaunartel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTol Mexay Bekropamu. CKajasipHOE MPOU3BEICHHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMHU U IUIOCKOCTSIMUA. KOOpAMHATHO-BEKTOPHBIN
METO/I IPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOrpPaMMbl Y4e€OHOTO TMpeaMeTa
«MaremaTuka» XapakTepu3yrTCs:

I'paxxnanckoe Bocnuranue:

c(hOpPMHPOBAHHOCTHIO TPAKITAHCKOMN MO3UILIUM 00YUaIOIIEerocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCHUUCKOrOo OOIIeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PAZIUYHBIX CTPYKTYp, SBICHUH,
npoLeayp TpaxAaHcKoro oOmecTBa (BBIOOPHI, OMNPOCHl U TMp.), YMEHHEM
B3aMMOJICMCTBOBAaTh C COLMAJIBbHBIMU HHCTUTYTaMHM B COOTBETCTBUM C HX
GYHKIUSMUA U HA3HAUYCHHUEM.

IHaTpuoTHyeckoe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON IpaKJaHCKOW UJICHTUIHOCTH, YBOKCHUS K
MPOLLJIOMY ¥ HAaCTOSIILIEMY POCCUMCKON MaTEMaTUKH, IECHHOCTHBIM OTHOILIIEHUEM K
JOCTUKECHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOM IIKOJIBI,
K MCHOJIb30BAHUIO ATUX JOCTIDKCHUN B JPYTrUX HayKaX, TEXHOJOTUsX, chepax
SKOHOMMKH.

JAyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCUKCKOTO HapOJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, HATHUYECKOTO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JTOCTHKEHUM HAYKHU U NEATEIBHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUMBOTO Oy IyIIETO.

JcTeTnyecKoe BOCMTAHKeE:

ACTETUYECKMM OTHOLIEHUEM K MHUPY, BKIIOYas JCTETUKY MATEMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad4, peneHuu, paccyXICHN;
BOCIIPMUMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCMUTAHKE:

c(OPMHPOBAHHOCTHIO yMEHHUS TPUMEHSTh MaTEMaTUYECKHE 3HAaHWUS B
WHTEpecax 37J0pOBOTO 1 O6e30macHOro 00pasa )KMU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MHUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATUU U

OT/bIXA, perynsipHas dusnueckas AKTUBHOCTb); (bu3IIeCcKOoro
COBEPILICHCTBOBAHHS, pu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBLHON
NEATENBHOCTBIO.

Tpyaosoe BocnnuTanue:

TOTOBHOCTHIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYAOTIOOUS; MHTEPECOM K
pasnuyHbiM  chepam  TpoPeCCHOHATBHOW  ACSATENbHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBINH BBIOOD
Oynymeil mpodeccuu U pPealr30BbIBATH COOCTBEHHBIC IKU3HEHHBIC TLIAHBI;



TOTOBHOCTBIO M CHOCOOHOCTHIO K  MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caM000Opa30BaHUI0 Ha TPOTSHKEHUU BCEW >KHU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 33]1a4 MATEMATUYECKON HAPAaBJICHHOCTH.

JKOJIOrHYeCcKoe BOCIIMTAHUE:

c(hOpPMHPOBAHHOCTHIO SKOJOTUYECKON KYyJIbTYphbl, TMOHUMAHHEM BIUSHHUS
COLMAIBHO-D)KOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOU U COLMAIILHOU
Cpenbl, OCO3HAaHHEM TJIOOATBHOTO  XapakKTepa JKOJOTMYECKHUX MpoOJeMm;
OpPUEHTAIMEW Ha NPUMEHEHHE MaTEMaTUYECKUX 3HAHUM JUIS PELICHUs 3a/1a4 B
0o0JlacTH OKpyXaroled Cpelbl, IUJIAHUPOBAHMUSI TOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCJIEACTBUN I OKPYIKAIOLIEH CPEBI.

LleHHOCTH HAYYHOI'0 IO3HAHUA:

c(hOpMHPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAYKM M  OOLIECTBEHHOW MPAKTHKW, T[OHUMaHHUEM
MaTEMaTUYECKOM HayKH Kak cdepbl 4YeJIOBEUECKOW MESITeIbHOCTH, ATaloB €€
pa3BUTUS W 3HAYUMOCTH JUISl PA3BUTUS I[IMBWIM3AIMHU; OBJIAJCHUEM S3BIKOM
MaTeMaTUKH W MaTEeMaTUYECKOW KyJIbTYpOM Kak CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYLIECTBIIATh MPOEKTHYI0 W HUCCIENOBATEIBCKYIO JEATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATHI

MertanpenMeTHble pe3ysbTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeameTa
«MartemaTuka» XapaKTEPU3YIOTCS OBJIaJICHUEM YHHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCLUCMBUIMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmBUsAMU, YHUBEPCAIbHBIMU PecYNAMUBHbIMU 0eUCEUIMU.

1) Vnueepcanonuvie  nosnaeamenvmuwvle  Oeticmeus, obecneyusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOYECCO8 0dYYaowuxcsa (oceoenue
Memo008  NO3HAHUSL — OKpyJcarowe2o  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
UCce008amenbCKux onepayutl, ymeHut pabomams ¢ ungopmayueti).

ba3oBble JJoruyeckue aeicTBua:

e BBIBJIATH U XAPAKTEPHU30BATh CYLIECCTBEHHBIC MPU3HAKA MATEMATUYECKUX
O00BEKTOB, TOHATHUN, OTHOIIEHWH MEXAY TMOHATUAMH; (OPMYIUPOBATH
ONpPENCICHUSI  IOHATUM; YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJIacCu(UKAIlMA, OCHOBAaHHS i OOOOIICHWS W CpPAaBHCHUS, KPUTCPUH
MPOBOAMMOTO aHAJIN3a;

e BOCHPUHUMATH, (HOPMYIHpPOBATH H  IPEOOPA3OBBIBATH  CYIXKJICHHS:
YTBEPJUTEIIbHBIC W OTpHUIIATENIbHBIC, €IWHWYHBIC, YacTHbIE W OOIIueE;
YCJIOBHBIC;

e BBISBJISITH  MAaTE€MAaTUYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTuBOopeurss B (akraxX, JAHHBIX, HAOJIOJCHHUSAX M YTBEPKICHUAX;



npenjiaraTb ~ KPUTEPUH  JJI1  BBISIBJICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTHUBOPEUHNIL;

e JIeJIaTh BBIBOJBI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, JETyKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIOUSHU 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEIHLHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
OPUBOJUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJICHUS U BBIBOJIbL;

e BBIOMpaTH Ccroco0® pelreHus ydeOHOW 3amgaunM (CpaBHUBATh HECKOJBKO
BapUAHTOB pEIICHUs, BbIOMpaTh HauOoJiee NOAXOASIIUA C YYETOM
CaMOCTOSTENILHO BbIJIETIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabckue qeCTBUS:

e HCIOJb30BAaTh BOIPOCH KaK MCCIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dopMynHpoBaTh BOMPOCHI, (UKCUPYIOLUIUE MPOTHUBOpPEUYHUE, MpoOIeMy,
yCTaHaBJIMBaTh HUCKOMOE W  JaHHOe, (OpPMHpPOBATH  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINI0, MHEHHUE;

e TPOBOJMTH CaMOCTOSTENILHO CIUTAaHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro
0o0bEKTa, SIBIEHMS, NPOLECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00bEKTaMH, SIBJICHUSIMHU, IPOLIECCAMU;

e CaMOCTOSITENTLHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pe3yjibTaTaM
MPOBENEHHOTO HAOJIIOJIEHUSI, MCCIEIOBaHUs, OLICHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e IPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE IMPOLIECCA, A TAKKE BbIIBUraTh
MIPETOIOKEHHSI O €T0 Pa3BUTHU B HOBBIX YCIOBHUSX.

Pabora ¢ undgopmaumei:

e BBIABIATH AehUINTHI WHGOPMAIHMH, TaHHBIX, HEOOXOIUMBIX MJIs OTBETa
Ha BOIIPOC U ISl pELICHUS 3a/1auu;

e BbIOMpaTh WHPOpPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHATM3UPOBATh, CUCTEMATHU3UPOBATh M MHTEPIPETHUPOBATH WH(OpPMAIHIO
Pa3TUYHBIX BUJOB M (POPM MIPEACTABICHHUS;

e CTPYKTYypHpOBaTh WH(OPMAITUIO, TIPEACTABIATh €€ B Pa3TUYHBIX (HOpMax,
WJUTFOCTPUPOBATH TpaUIecKy;

e OIICHUBATH HaAEKHOCTD uHbOpMaIH 1o CaMOCTOSITEIIbHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvhvie  KOMMYHUKAMUGHble  Oelicmsus,  0becnedugarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00YUAIOUJUXCSL.

OO0menue:



BOCIIPUHUMATh H  (POPMYyIHUpPOBaTh CYXKJIEHUS B COOTBETCTBHUH C
YCJIOBUSIMH | HEJIIMH OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly PELIEHUs 3a1a4l, KOMMEHTHPOBATH NOJIyYEHHBIN PEe3yIbTaT;

B X0JIe 00CY>KJIeHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMON TEMBI,
po0IeMbl, perraeMoi 3a/1auu, BEICKAa3bIBaTh MICH, HAIICJICHHbIEC Ha TIOUCK
pELIEHUs; COMNOCTAaBJATh CBOM CYXKIEHHS C CYXICHUSMH JPYyrUX
YYaCTHUKOB JMayiora, OOHapy»KMBaTh pa3IMdMe U CXOJCTBO MO3UIIUI; B
KOppEeKTHOM Gopme hopMyIMpOoBaTh pa3HOIIACHS, CBOM BO3PAKEHUS;
OPEACTABIATh  PE3YyJbTAaThl  PELICHHWS  3aJauyd,  DKCIEPUMEHTA,
UCCIIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITeIbHO  BbIOMparh  (opmar
BBICTYIUUICHUS C YUETOM 3aj1au MIPE3CHTAIIMK U OCOOCHHOCTEH ay IUTOPHH.

CoTpyaHn4ecTBo:

3)

IOHMMAaTh W MCHOJb30BaTh  INPEUMYIIECTBA  KOMAaHIHOHM U
UHAUBUIYAIbHON pabOThI MPU PEIICHUH YUEOHbIX 3a]ja4; MPUHUMATh 11eJ1b
COBMECTHOM J€ATEIbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, pacpeaensTh BUAbI padoT, J0roBapuBaThCs, 00CYXKAaTh MPOLECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKUX JIFOICH;
y4acTBOBATh B IPyNNOBBIX (opMax paboThI (00CYkIeHNs, 0OMEH MHEHUIA,
«MO3TOBbI€ IITYPMbD» U HHBIE); BBINOIHATH CBOI 4YacTh pPabOTHl H
KOOPJIMHUPOBaTh CBOM JIEUCTBUS C JPYrMMU YJi€HAMU KOMAaHJbI;
OLICHMBATh KayeCTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPHUSIM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMU B3aUMOJEUCTBUS.

Yuueepcanvuvie  pecynamuenvie  Oeiicmesusl, obecneuusaiom

qbopmupoeaHue CMDbLCIIOBbLX YCNIAHOBOK U HCUZHEHHBIX HABLIKOB JIUHHOCMU.
CaMoopraHn3aunﬂ:

COCTaBIISITh TUIaH, AJITOPUTM PEIICHUS 3a/1a4H, BEHIOMPATh CIIOCO0 perIeHus
C YYETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTHUPOBATh BApUAHTHI PEIIEHUH C Y4ETOM HOBOM
UH(pOpPMALIIH.

CaMOKOHTPOJIb:

BJIAJI€Th HABBIKAMHM [IO3HABATEIBHOM peduiekcuu Kak OCO3HaHUSA
COBEPILIAEMBIX JICHCTBUNA U MBICIUTEIBHBIX MPOILECCOB, UX PE3YJILTATOB;
BJIAJ€Th CHOCOOaMHM  CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIpoliecca U
pe3yJsibTara peluieHus MaTeMaTHYeCKO 3a1a4H;

NpEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IpU PEUICHUU
3a7a4d, BHOCUTHh KOPPEKTHUBBI B JIESITEIbHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, JAHHBIX, HANICHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;



e OIICHWBATh COOTBETCTBHE pE3yjibTara 1M W YCJIOBHUSIM, OOBSICHSTH
IIPUYMHBI JTOCTWXKEHUSI WIM HEIOCTHXKEHUS PEe3yJIbTaTOB JESATEIbHOCTH,
HAXOJUTh OMHUOKY, AaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI

10 KIJIACC

OnepupoBath MOHATHAMH: TOYKA, IPSMas, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH W CJICACTBUS W3 HUX TIPHU PEIICHUU
T€OMETPUYECKUX 3aJ1ad.

OnepupoBaTh NOHITUSAMU: MAPATUICITLHOCTh U MIEPIECHAUKYIISIPHOCTD MPSIMBIX
Y IIJIOCKOCTEH.

KnaccudummpoBate B3aMMHOE pPACTONOXKEHHE MPSMBIX W TUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TOHATUSIMH: ABYTPAHHBIM YTroJ, TPaHW JBYTPAHHOTO YTJa,
pedpo IBYTpaHHOTO yTJia; JTUHEWHBIM Yroyl JBYTPAHHOTO yTIJa; TpajyCHas Mmepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAHHHUK, BBIMYKJIBIA W HEBBITYKIIbIN
MHOTOTPAaHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, IPAaBUIILHBIN MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUJBI MHOTOTPAHHHUKOB (MMHUpaMuia; TpHU3Ma,
PSIMOYTOJIbHBIN TTapalIeNIenuIe 1, Ky0).

KnaccudumnupoBarb ~ MHOTOrpaHHMKH,  BBIOMpass ~ OCHOBaHUS s
kinaccudukanuu  (BBIMYKJIBbIE W HEBBIMYKJIBIE MHOTOTPAaHHUKH, TMPAaBUIIbHBIC
MHOTOTPAaHHUKH; TIPSIMBIE U HAKJIIOHHBIE MPU3MBbI, TapaJLICICTUIIC b ).

OnepupoBath MOHATUAMHU: CEKYIIasl MIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBACHATH MPUHIIMITBI TTOCTPOSHUS CEUCHUH, HCITOJIb3YSI METOJT CIICIOB.

CtpouTh ceYeHHUS MHOTOTPAHHHKOB METOJIOM  CJIEJIOB,  BBIMOJHSATH
(BBIHOCHBIE) TIOCKHE YEPTESKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HAXOXKEHUE TEOMETPUIECKUX BEIMYMH 110 00pasiaM min
QITOpUTMaM, TPUMEHSS HW3BECTHHIC AHATUTHUYECKHE METOABl TPU PEIICHUN
CTaHJAPTHBIX MaTeMaTUYECKUX 3a/1ad Ha BBIYMCIICHUE PACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKH JIO TPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPENTUBAIOIIUMUCS TTPSIMBIMHU.

PemaTe 3aa4un Ha HaXOXKJIEHUE TEOMETPUYECKUX BEJIMYUH MO 00pasam Wiu
anropuT™MaM, TIPUMEHSS W3BECTHBIC AQHAIUTHYECKHE METOJbI TPH PCIICHHH
CTAaHIAPTHBIX MaTEMaTHYCCKUX 3aJlad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPENIUBAIOIUMHUCS ~TPSIMBIMHA, MEXKIy TPSIMOA H TUIOCKOCTBIO, MEXIY
TTOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Boruucisate 00bEMBI U TIJIOMIAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMuga) ¢ TOpuMeHeHHeM (GOpMyIJ; BBIUKCISATH COOTHOIICHUS MEXIY
TUIOMIAASIMU TTIOBEPXHOCTEHN, 00BEMaMU T10I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSIMU: CUMMETpPUS B NPOCTPAHCTBE; ILEHTP, OCh H
IUIOCKOCTh CUMMETPUM; IIEHTP, OCh U MJIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekath, mnpeoOpa3oBbIBATH W HMHTEPIPETHUPOBATH HHGOPMALMIO O
POCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEJCTaBICHHYIO Ha YepTexax U
pUCYHKaXx.

[IpumensaTe reoMerpuyeckue (akThl [JIsI PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIAraOIINX HECKOJIBKO 1IaroB PEUIECHHUsI, €CJIU YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOU (hopme.

[IpumeHaT, TOpoOCTEWIIME MPOrpaMMHBIE  CpPEICTBA U DJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKHX 3a/1a4.

[IpuBOoaWUTH NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEN B MPUPOAE H
KW3HU, PACTIO3HABATH MIPOSIBJIEHNE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IpUMeHATh TMOJyYEHHbIC 3HAHUSA Ha TMPAKTUKE: aHAJIMW3UPOBATH PEATbHBIC
CUTYyallud U TPUMEHITh HW3YyYECHHBIC TMOHATHUA B MPOLECCE MOUCKA PEIICHUS
MaTeMaTUYeCKu C(OpPMYyJIUPOBAHHON MpOOIEMBbl, MOJAEIUPOBATh pPEaAbHbIE
CUTyallUM Ha $3bIKE TIE€OMETPUH, MCCIEA0BaTh IIOCTPOCHHBIE MOJEIH C
UCIIOIb30BaHUEM F€OMETPUUYECKUX MOHITUN U TEOpEM, arlapara ajareopbl; pemarh
MPAKTUYECKUE 3a]1a4M, CBA3aHHBIE C HAXOKJACHUEM T€OMETPUUECKUX BEJTUYMH.

11 KIIACC

OnepupoBaTh MOHATHUAMU: LHUIMHAPUYECKAas TOBEPXHOCTh, O0Opa3yromine
[UIMHIPUYECKON  MOBEPXHOCTH;  IUIMHADP;,  KOHUYECKas  IMOBEPXHOCTH,
o0pa3yrome KOHHIECKOW MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacno3naBath Tena BpaueHus (LWIMHAP, KOHYC, cdepa U map).

OOBACHATDH CITOCOOBI MOTYUEHUS TEIl BpaIlleHUSI.

KnaccudummpoBats B3anMHOE pacmookenne chepsl U MIOCKOCTH.

OnepupoBath MOHATUSIMH: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTa, BHICOTA
CEerMEHTa; IIAPOBOM CJIOM, OCHOBAaHHWE LIAPOBOIrO CJIOSs, BHICOTA IIAPOBOIO CIOS;
IaPOBOM CEKTOP.

Boruucnsate  00BEMBI W IUIOMIAAW  TOBEPXHOCTEH  TeJl  BpalieHus,
reOMETPUUYECKUX TEJl C MPUMEHEHHEM (POopMyI.

OnepupoBaTh TMOHATUSAMH: MHOTOTPAHHUK, BIHCAHHBIA B cdepy u
OMMCaHHBIM OKOJIO cdephl; chepa, BOUCaHHAS B MHOTOTPAHHUK WU TEJO
BpAIICHMUS.

BBIYUCISATE COOTHOIICHUST MEXAY IUIOMIAIMU MOBEPXHOCTEH U 00BEMaMu
MOI00HBIX TE.



N306paxaTs u3ydaeMble (QUIypbl OT PYKM U C MPUMEHEHHEM IPOCTHIX
YePTEKHBIX UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IIIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
Guryp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUECHHUS TEJ BPALLCHHUS.

W3Bnekarb, HHTEpPHpPETUPOBATH U MPeoOpa3oBbIBaTh HMH(POpPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUYECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKAX.

OnepupoBath IOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINIONHATE  EHCTBHSL  CIOKEHHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB MU
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBSICHSTh, KAKUMH CBOMICTBAMH OHU 00J1aJ1a10T.

IIpuMeHATh NPaBUIIO MMApaJUICIICINAIIEAA.

OneprpoBaTh NOHATHUSIMU: IEKAPTOBbI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YTOJ MEXIY
BEKTOpaMH, CKAIIPHOE MPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBI.

HaxoauTe cymmy BEKTOPOB M MPOU3BEAECHNUE BEKTOPA HA YUCIIO, YTOI MEKIY
BEKTOpPAMH, CKaJISPHOE TMPOU3BEIACHHUE, PACKIAAbIBaTh BEKTOP IO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumensaTh reoMeTrpuyeckue (akTbl [Js1 PEIICHHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIATAOIINX HECKOJIBKO IIaroB PEUICHUs, €CIIU YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOU (hopMme.

Pemars mpocreilimne reoMeTprUYECKME 3a4a4d Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemare 3amaum Ha JOKa3aTeNbCTBO MATEMATHUYECKUX OTHOLICHUM U
HAXO0XKJEHUE TEOMETPUYECKHUX BEJIMYMH 10 00pa3laM WK alropuTMam, IpUMEHsIS
W3BECTHBIE METO/bI IIPU PEIICHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3aa4.

[IppumensaTe mpocTelmme OporpaMMHBIE  CPEICTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKHX 3a/1a4.

[IpyBOoaWTH NpHMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE H
KU3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHN B HCKYCCTBE.

[IprMeHATh MOJy4YeHHBbIE 3HAHUS HA IPAKTHKE: aHAJIU3UPOBATH DPEaAJbHBIC
CUTyallUM W IIPUMEHATb HW3YYEHHBIC IIOHATHS B INIPOLIECCE IMOWCKA PELICHUs
MaTeMaTHuecku Cc(GOPMYJIMPOBAHHON MpOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha S3BIKE TE€OMETPHUM, HCCIENOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM I'€OMETPUUECKUX MTOHIATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7]a4H, CBA3aHHBIE C HAXO0KICHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KoanyecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHnoBaHMe pa3jeioB U TeM (undposrbie)
Kourpoubnsie | IlpakTnyeckue
n/n NMporpamMmsblI Bcero o0pa3oBartejibHbIE
padoThI padoTsbI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10 0 1
) [IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE. 12 1 1
[TapaniaenbHOCTb NPSAMBIX U INIOCKOCTEH
3 HepneHnmnympHOCTL HPSMBIX U 12 0 0
TUTOCKOCTEH
4 Yrasl MeXAy IPSMBIMU U TUIOCKOCTSMHA 10 1 0
5 MHororpaHHuKH 11 1 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 0
7 [ToBTOpEHME: CeUeHMsI, PACCTOSHUS U YTJIbI 4 1 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 5 4




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne

/o

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHuTpoJubHbIe
padoThI

IIpakTuyeckue
padoThI

Jlara
H3y4YeHHUs

DJIeKTPOHHbIE
nu@posbie
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE TIOHATHS CTEPEOMETPUH: TOUKA,
npsimasi, MI0CKOCTh, IPOCTPAHCTBO.
[IpaBuiia n300pakeHus Ha pUCYHKaX:
1300pakeHMsI MII0CKOCTEH, MapasieNbHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

04.09.2023

IousTus: MEpECCKAr0MUECs IMIO0OCKOCTH,
IepeCCKarmmecs npsamMasa 1 NJI0CKOCTh

06.09.2023

IousTus: IepeCCKaromurecs mI0CKOCTH,
nepeceKarmmecs npsamMas 1 JIOCKOCTh

11.09.2023

3HaKOMCTBO C MHOTOI'paHHUKAMHU,
n300pa’keHre MHOTOI'PaHHUKOB Ha
PHCYHKaX, Ha IPOEKIIMOHHBIX YePTEKaX

13.09.2023

HauanpHbie cBeieHus 0 KyOe ¥ mupamuie,
uX pa3BEéPTKU U Mozenu. CeueHust
MHOT'OTPaHHUKOB

18.09.2023

HavansHbie cBeeHUs 0 KyOe U TUpaMuU/IE,
uX pa3BEPTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

20.09.2023

TTonsaTHe 00 aKCHOMATUYECKOM
MMOCTPOCHUU CTEPEOMETPUHU: AKCUOMBI
CTEPEOMETPHUU U CIEICTBUS U3 HUX

25.09.2023




[TonsiTrie 06 akCHOMATHYECKOM
MIOCTPOCHHUH CTEPEOMETPUH: aKCHOMBI
CTCPEOMETPHUH U CIICACTBHS U3 HHX

27.09.2023

TTorsTre 00 aKCMOMATUYECKOM
MMOCTPOEHUU CTEPEOMETPUHU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBHS U3 HUX

02.10.2023

10

[TonsiTre 06 akcHOMAaTHUYECKOM
MOCTPOEHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICJICTBUS U3 HUX

04.10.2023

11

B3anMHOe pacnosnoxeHue NnpsiMbIX B
IIPOCTPAHCTBE: IEPECEKAIOLIUECS,
HapajJiesIbHbIEe M CKPEIUBAIOIINECs
IIpsIMBIE

09.10.2023

12

[TapamienbHOCTh NPSIMBIX U IJIOCKOCTEHN B
[IPOCTPAHCTBE: NapaJUIEIbHbIE IPSIMBIE B
MIPOCTPAHCTBE; MAPATIIETBHOCTh TPEX
MIPSIMBIX

11.10.2023

13

[TapaenbHOCTh NPSIMBIX U IJIOCKOCTEN B
npoctpanctie: [lapamienbHOCTh TPAMON U
IIJIOCKOCTH

16.10.2023

14

Ve ¢ COHAITpaBJICHHBIMU CTOPOHAMHU

18.10.2023

15

VYroa Mexay npsiMbIMU B IPOCTPAaHCTBE

30.10.2023

16

Yron MCKAY MMPAMBIMHA B IIPOCTPAHCTBE

01.11.2023

17

[TapaynenbHOCTh INIOCKOCTEN:
NapajuleIbHbIE III0OCKOCTH

08.11.2023




18

CpolicTBa napamienbHbIX MIIOCKOCTEN

13.11.2023

[IpocTeiire mpocTpaHCTBEHHBIE (QUTYPHI
19 Ha TUIOCKOCTH: TETPadp, KyO, 15.11.2023

napaiesenure|
20 [TocTpoenue cevenuit 20.11.2023
21 [Toctpoenue ceuennit 99 11.2023

KontponbHas padora o teme "lIpsmbie u
22 TIJIOCKOCTH B TI HCTBE.

HJ;;:H(J)IZHLHOCI;:(:}I;);M;X T/I IocKocTei" 21.11.2023

[lepnenAMKyJISIPHOCTD IPAMOM U
23 Eggz:;);rll; ;‘I:pHeH,I[I/IKYJI}IpHBIe MpsiMbI€ B 99.11.2023
24 [IpsiMble mapanienbHbIE U

MEePHEHIUKYIISIPHBIE K TIJIOCKOCTH 04.12.2023
o5 [IpsimMble nmapasienbHbIe U

NEePIEHANKYJISPHBIE K MIIOCKOCTH
26 [Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U

TJIOCKOCTH 11.12.2023
97 [Tpu3Hak neprneHIuKyIIpHOCTH TPSIMON U

IJIOCKOCTH 13.12.2023
28 Teopema o npsiMOI TTEPIIEHAUKYISIPHOM

IJIOCKOCTH 18.12.2023
29 Teopema o npsAMON NepHEHUKYISIPHON

IIJIOCKOCTH 20.12.2023
30 Teopema o npsiMoii IEepHICHANKYJISIPHON




IIIIOCKOCTH

25.12.2023

31

[leprieHauKyIAp 1 HAKIIOHHBIE!
paccTosiHuE OT TOYKHU A0 IUIOCKOCTH,
paccTostHUE OT MPSIMOM 0 IJIOCKOCTH

27.12.2023

32

[lepnenaukysip 1 HaKJIOHHBIE:
pPacCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH,
paccTostHUE OT MPSAMOM 0 IJIOCKOCTH

10.01.2024

33

[lepnieHuKyIsIp U HAKJIOHHBIE:
paccTosiHuE OT TOYKH 0 TNIOCKOCTH,
paccTosiHue OT NPSIMOH /10 MIIOCKOCTH

15.01.2024

34

[lepnenauKysip 1 HaKJIOHHBIE:
pPacCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH,
paccTosiHue OT IPSAMOH 10 TNIOCKOCTH

17.01.2024

35

VYIubl B IPOCTPAHCTBE: YIOJl MEXIY
MIPSIMOM M TUIOCKOCTBIO

22.01.2024

36

JIByrpaHHBIN yroJ1, TUHEHHBIN yroil
JBYTPAHHOI'O yTIJla

24.01.2024

37

JIByrpaHHBIN yroJ1, TMHEWHBIN YToJl
JBYT'PaHHOI'O yrIJla

29.01.2024

38

[lepnenAMKyJISIPHOCTD IIJIOCKOCTEM:
IIPU3HAK NEPIIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN

31.01.2024

39

[lepnenauKyISIPHOCTB NIIIOCKOCTEMN:
MIpU3HAK IEPIEHIUKYIIIPHOCTH ABYX
IIJIOCKOCTEN

05.02.2024

40

[TeprieHIMKYASIPHOCTD IIIOCKOCTEM:
MPU3HAK NEPIEHIUKYIISIPHOCTH ABYX
IJIOCKOCTEM

07.02.2024




41

Teopema 0 TpéX mepreHnKysIpax

12.02.2024

42

Teopema 0 Tpéx nepreHauKysapax

14.02.2024

43

Teopema o TpEx meprneHIuKyIsIpax

19.02.2024

44

KontponbHas padota nmo temam
"[lepneHIMKYISIPHOCTD MIPSIMBIX U
iockocTe" u "YTiael MeXay NPAMbIMA U
IJI0CKOCTSIMU"

21.02.2024

45

IlousTue MHOIr'OrpaHHuKa, OCHOBHBLIC
QJICMCHTLI MHOT'OT'paHHUKA, BBIITYKIIBIC U
HCBBIITYKJIBIC MHOT'OT'PaHHHUKH pa3BépT1<a
MHOT'OrpaHHHKa

26.02.2024

46

[Ipu3ma: N-yronbHas npu3Ma; 'paHy U
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3MbI; OOKOBas M MOJIHAS TOBEPXHOCTh
MIPU3MBI

28.02.2024

47

[Tapannenenunen, NpsMOyTroJIbHBIN
napajuleJenunes U €ro CBONCTBa

04.03.2024

48

[Impamupa: N-yrojapHas NUpaMuIa, TpaHu
Y OCHOBaHUE MUpaMUJIbl; OOKOBAs U
IIOJIHAs TIOBEPXHOCTh ITUPaMUIBL;
IIPaBUJIbHAS U YCEUEHHAS TUPaMUAA

06.03.2024

49

HpaBI/I.]'H)HI)Ie MHOT'OI'paHHUKHU: ITIOHATHE
MMPaBHUJIIbHOTO MHOT'OT'PAHHHKA,
IIpaBUJIbHAA IIpU3Ma U IIpaBUJIbHAA
nupamMujia; npaBujibHas TpECyrojibHas

11.03.2024




NUpaMyu/ia ¥ MPaBUIBHBINA TETpasp; KyO

50

HpeI[CTaBJICHI/Ie O IpaBUJIbHBIX
MHOTOTPaHHUKaX: OKTadIp, JOJCKadIp U
HKOCadIP.

13.03.2024

51

CumMMeTpust B IPOCTPAHCTBE: CHUMMETPHS
OTHOCHUTEIILHO TOYKH, IPSIMOH, TNIOCKOCTH.
DneMEeHTh CHMMETPUH B TUPaMUaXx,
napajuiejenuneaax, npaBuiIbHbIX
MHOI'OTPaHHUKAX

18.03.2024

52

Brruucnenue 351eMeHTOB MHOTOTPaHHUKOB:
pEOpa, muaroHaiu, yribl

20.03.2024

53

[Tnomane 60KOBOM MOBEPXHOCTH U MOTHON
MOBEPXHOCTH MPSIMOM MPU3MBI, TIIONIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOI
MOBEPXHOCTH MPSIMOM TPU3MBI

01.04.2024

54

[Tnomanb GOKOBOM MOBEPXHOCTH U
MMOBEPXHOCTH MPABWIBHOM MUPaMUIBI,
Teopema o TIIoMA i OOKOBOM
MOBEPXHOCTH YCEUEHHOW MUPaAMU/IbI

03.04.2024

55

KonrponsHas pabora mo reme
"MHororpaHHuku"

08.04.2024

56

TToustue 00 00BEME

10.04.2024

57

O06BEM mupaMu bt

15.04.2024

58

O0BEM TUpaMuIbI

17.04.2024

59

O06bEM upamMuIbl




22.04.2024

" 1
60 O0BEM upaMubl 24.04.2024
1 & 1
6 O06BEM pU3MBI 06.05.2024
62 & 1
O06BEM pu3MBbI 08.05.2024
63 O06BEM pHU3MBI 1 13.05.2024
64 KonTponbHas pabota o teme "OOBEMBI 1
MHOTOTPaHHUKOB" 15.05.2024
[ToBTOpenue, 06001IEHNE cUCTeMaTH3aIUs
65 3HaHui. [locTtpoeHue ceueHnii B 1 90.05.2024
MHOTOTpaHHUKE
[ToBTOpenue, 06001IeHNE CUCTEMaTH3AIUS
3HaHUU. BbIYKCIIEHHE PACCTOSHUI: MEXIY
66 JBYMSI TOUKaMH, OT TOYKH J0 MPSMOH, OT 1 99 05.2024
TOYKH JI0 IJIOCKOCTH, MEKITY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
67 Wtorosas koHTpoJIbHas paboTa 1 97 05.2024
[ToBTOpenue, 06001IeHNE cUCTeMaTH3aIUs
3HaHUU. BeIYKCIIEHNE YTIIOB: MEXIY
68 CKpCIIII:IBEHOHIHMPICSI MPSIMBIMU, MEKITY 1 99.05.2024
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YIJIOB MEX]Ty IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE

OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI /U1 YHEHUKA

1. T'eometpus 10-11. Artanacsn JI.C. u ap.
2. lnpaktnueckuii matepuan no reomerpuu 10-11 3uB b.I'.
3. Pemienue 3amau no reomerpuu. 3uB b.I.

4. Pabouas Tetpanb no reomerpun. ['naskos FO.A. u ap.

METOAUYECKHUE MATEPHUAJIbBI IJIAA YUUTEJA
1. IlpenogaBanue reometpuu B 10 kinacce. SIposenko B.A.

2. KonTponbHo-u3MepuTenbuble Marepuaisl. Pypykun A.H.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET

Caiir: infourok.ru






