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IMNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHoro Kypca «I'eomerpus» 0a30BOro ypOBHS IS
oOyvarormuxest 10 —11 kmaccoB paspaboraHa Ha ocHOBe DeaepanbHOTO
rocyZIapCTBEHHOTO 00pa30BaTENIHbHOIO CTaHApPTa CPEAHEro O0IIero oOpa3oBaHus,
C YyuéTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUN, TMPEABABIAEMBIX K
MaTeMaTU4eCKoMy OOpa3oBaHUIO, MU TPATUIUA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanust nporpaMMbl 00€CTIEYMBAET OBJIAJICHUE KIIOUEBBIMU KOMIIETCHIUSMH,
COCTABJISIFOIIIUMU OCHOBY JJIS CaMOPa3BUTHsS M HEMPEPBIBHOTO 0O0pa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIBTYPHOIO, JUYHOCTHOTO W II03HABATEIBHOIO pPa3BUTHUS
JUYHOCTHU O0YYarOIMnXCs.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTte ydeOHOro Kypca TE€OMETPUM Ha YpPOBHE CpPEAHEro OOLIEro
oOpa3oBaHMsl OOYCIIOBJIEHA MPAKTUUYECKOW 3HAYUMOCTBIO METANpEAMETHbIX U
PEIMETHBIX PE3YJIbTAaTOB OOYyYEHHsS] TE€OMETPUU B HAIPaBICHUU JUYHOCTHOTO
pa3BuTus oOydaronuxcs, (GopMUpOBaHUS (PYHKIIMOHAIBHOM MaTeMaTUYECKOM
TPaMOTHOCTH, U3YYEHHUS APYTUX yU4EOHBIX AUCUMUILINH. PazButue y oOyuarommxcs
IPaBWIBHBIX MPEJICTABICHUNA O CYIIHOCTH M TPOUCXOXKICHHUH T€OMETPHUYECKHX
a0CTpakIuii, COOTHOIIEHUH PEATbHOTO W HJICATHHOTO, XapaKTepe OTpPaKEHUs
MaTEMaTUYECKOM HAyKOW SIBJIEHUH M TMPOIECCOB peaJbHOT0 MHUpPA, MeCTe
TE€OMETPHUH B CUCTEME HayK U POJH MaTEeMaTHYECKOTO MOJACTUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYallMXCcsi, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOJAMMBIX JUIsl aJanTalliid B
COBPEMEHHOM OOIIIECTBE.

['eomeTrpust gBisieTcss OAHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEYMBAET BO3MOXHOCTb H3YyUEHHUSA Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOU HAMPaBIEHHOCTH, TaK M TyMaHUTAPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE NpPU H3YYEHHH OO0YyYarolUMUCS
MOHSATUHHBIX OCHOB T€OMETPHUH U MOCTPOCHHUH LIETIOYKU JIOTUYECKUX YTBEPKICHUN
B XOJI€ DEIIEHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIIBUTATh W OMpPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MPHU PEUIEHUH 3a]a4 €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHue OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O0MacTsIX AesTeNbHOCTH 4YesnoBeka. OpHeHTalus YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMadbHOro ObITusA, (opMma
OTPAXKEHUSI OKPYKAIOIIEr0 MUPA, YCIOBHE YCIEIIHOTO MO3HAHUA U AKTUBHOIO
npeoOpazoBaHusi  jAeWcTBUTENbHOCTU.  OmnepupoBaHue  MNPOCTPAHCTBEHHBIMU
oOpazamMu O00bEIUHSET pa3Hble BUIbI y4eOHOW U TPYAOBOM JAESITEIBHOCTH,



SABJISIETCSI OAHUM U3 MPOQPECCHOHAIBHO BAXKHBIX KA4YEeCTB, MOATOMY aKTyallbHa
3amaya (QopMuUpoBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOI'O MBIIIJICHUSI Kak
Pa3HOBUJHOCTH OOpPA3HOTO MBIINLICHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH 10 MHOTUM HAMPABICHUSM.

Ilens ocBoenmsi mporpamMmbl yueOHOTO Kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHus — oOIeoOpa3oBarebHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyyaronuxcst  yepe3  oOecriedeHME  BO3MOXKHOCTM  NPUOOpETeHHs] U
WCIIOJIb30BAHUSA CHUCTEMATHUYECKUMX TIE€OMETPUYECKUMX 3HAHMM W JCUCTBU,
crieu(pUYHBIX TEOMETPUHU, BO3MOXKHOCTH YCHEIIHOTO MPOJOJKEHHST 00pa30BaHus
10 CIEUUAIBHOCTSAM, HE CBA3aHHBIM C MPUKIAHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reoMerpuu Ha 0a30BOM YpOBHE IMpeJHA3HAYEHA s
00yYaroImMXCcsl CPeHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTpyAHEHUN
Ha YpPOBHE OCHOBHOTO 0011ero oopa3zoBanusi. Takum 00pa3zoMm, oOydaromiyecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIHME MAaTEMaTHYECKHUE YMEHWs, CBSI3aHHBIE
CO crnenu(puKod TEOMETPUU U HEOOXOJIMMBbIE IS JKU3HH B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHM MMEIOT BO3ZMOXHOCTh M3YUYHTh T'€OMETpHUIO Ooliee
mIyOOKO, €Clii B JajbHEWIIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUAX B MPO(ECCUOHATHHOU EATETLHOCTH.

JlocTikeHHe 1eTM  OCBOCHHSI TMPOTpaMMbl  00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMHM  3aJadyaMud  OCBOCHHS  Kypca
«I"eomeTrpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBIsIOTCS:

e (QopMHUpOBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM

KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHHe mpeACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BaXHEHIIMX MAaTeMaTHUYECKUX MOJENSIX, MO3BOJISIONIMX OMUCHIBAThH
Y U3Yy4aTh pa3HbIC SIBJICHUS OKPY>KAIOIIET0 MUPA;

e (QopMHupOBaHME YyMEHHUS paCIO3HABATH Ha YEPTEkKaX, MOJACISIX U B
peaqbHOM MHpPE MHOTOTPAHHUKH U T€Jla BPAILICHHUS;

e OBJAJCHHE METOJAMH PEIICHMs 3a/lady Ha TOCTPOCHHS Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX QUTYD;

e (QopMHUpOBaHHWE YMEHHUS OMNEPUPOBATh OCHOBHBIMU TOHSTHUSIMU O
MHOTOTPAaHHUKAX M TeJlaX BPAILIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHUE  QJITOPUTMAMU  PEHIEHUS  OCHOBHBIX  THUIIOB  33]adY;
dbopMupoBaHHEe yMEHHUS  TPOBOJUTH  HECJOXKHbBIE  JOKa3aTeJbHbIC
paccyXIeHus B XOJE PCIICHHS CTEPEOMETPUUECKUX 3ajlad M 3ajay C
MPAKTUYECKUM COJICPKAaHUEM;

e pa3BUTHE WHTEJUJIEKTYaJIbHbBIX u TBOPYECKUX CIIOCOOHOCTEH
oOyyJarommxcsi, TMO3HABAaTEJIbHOM  AKTUBHOCTHU, HCCIEIOBATEIbCKUX
yMEHUH, KpUTUYHOCTH MBIIILICHUS;



e (opmupoBanue GyHKIIMOHATBHOM IPAaMOTHOCTH, pEeNEeBaHTHOM
F€OMETPUM: YMEHHE PpPACHO3HABaTh IMPOSBICHHUS TE€OMETPUYECKHUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peabHbIX KU3HEHHBIX
CUTyallUsIX W MPU U3YUYECHUM JPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEH, (OpMyIupoBaTh HX Ha SA3BIKE
T€OMETPUM U CO34aBATh TEOMETPUUECKUE MOJEIIH, TPUMEHATH OCBOCHHBIN
FCOMETPUYECKUM amnmapaTr il pelieHdus PaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATH U OLICHUBATH MOJTYUYCHHBIC PE3YJIbTATHI.

OTAYUTEeTFHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISETCS BKIIOUCHHE B KYPC
CTEpEOMETPUM B HayaJle €ro W3y4YeHWs 3ajay, pellaeMblX Ha YpPOBHE
UHTYUTHUBHOTO MMO3HAHUSI, U ONpeIeIEHHBIM 00pa3oM OpraHu3oBaHHasi paboTa Hajl
HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOIO U TMPOCTPAHCTBEHHOI'O
MBIIUICHUS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K
JadbHEUIIIEMY U3YyUYCHHIO MTPEIMETA.

[Ipeanourenue oTaaéTcsl HATMSATHO-KOHCTPYKTUBHOMY METOIy OOY4YEHUSs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MPaKTUYECKON JesTeNbHOCTU. Pa3BuTHE MPOCTPAHCTBEHHBIX MPEIACTABICHUMN Y
ydaluxcsi B Kypce CTEpPEOMETPUM TMPOBOJUTCA 3a CUET pelieHus 3aJad Ha
CO37laHUE  TPOCTPAHCTBEHHBIX 00Opa3oB ®W  3a7ad HA  ONEPHUPOBAHUE
IPOCTpaHCTBEHHbIMU oOpazamu. Coznanue oOpa3a TPOBOJUTCS C OMOPOM Ha
HarJSIAHOCTh, a OINEpUpPOBaHHE O0Opa3oM — B YCIOBUSAX OTBJICUCHHUS OT
HarJISIAHOCTH, MBICJICHHOTO U3MEHEHHUS €r0 UCXOIHOTO COJICPKAHUS.

OcHoBHBIE cojepkaTenbHble TUHUM Kypca «l'eomerpun» B 10—11 kmaccax:
«MHororpanHukm», «lIpsiMble U IIIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpauieHus»,
«BeKTOpbI U KOOPJIMHATHI B TPOCTPAHCTBE». DOPMUPOBAHUE JTIOTUUECKUX YMEHUN
pacmpenensiercss He TOJbKO MO COJepKaTelIbHbIM JIMHUSAM, HO W IO TOJlaM
00yueHUs Ha YPOBHE CpEJIHETO 00IIero o0pa3oBaHusl.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yjbTaTaM
OCBOCHHSI pabouedl MporpaMMbl, pacmpeneNéHHbIM 10 TrojaM O0O0ydeHwus,
CTPYKTYpPUPOBAaHO TakuM 00pa3oM, 4YTOOBbI OBJIQJCHUE TIE€OMETPUUYECKUMU
MOHSATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCIEIOBATEIBHO U MOCTYMATENBHO, C
COOJIIOICHUEM TIPUHIINIA MPEEMCTBEHHOCTH, YTOObI HOBBIC 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHUCTEMY T'€OMETPUYECKHX TMPE/ICTABICHUN OOYYaronIuXcs, pacliupss u
yrayossia e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun orBoaurcs 2 yaca B Heaenmo B 10 knacce u 1 gac B
Heaemo B 11 kmacce, Bcero 3a iBa roga o0yuenus - 102 y4eOHbIX daca.



COJEPXAHUME YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMATHYECKOM IOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3auMHOE pacnosnokeHue MpsMBIX B IPOCTPAHCTBE: IEpeCEKaroluecs,
napajuleJibHble M CKpeuuBaronmecs npsamble. [lapamnenpsHOCTh NpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIBHBIE TIPAMBIE B  IPOCTPAHCTBE;
NapaJuIeIbBHOCTh TPEX NMPAMBIX; MApPAJIEIBHOCTh NMPAMOU M IUIOCKOCTH. YTUIBI C
COHANpPABICHHBIMUA CTOPOHAaMH; yIrOJd MEXAy IMpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEM: napajielibHble  TUIOCKOCTH; CBOMCTBa
napajyieNbHbIX IUIockocTed. [lpocreiiine mnpocTpaHCTBEHHbIE (UIypbl Ha
IUIOCKOCTH: TETPadap, KyO, mapayieenunea; MIoCTPOCHHE CEUCHHI.

[leprieHIMKYISAPHOCT NPSIMOM U IUIOCKOCTH: NEPIIEHIUKYIISIPHBIC IIPSAMBIC B
IIPOCTPAHCTBE, IPsIMbIE IIAPAJUICIBHBIE W TNEPIEHIUKYJSIPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MpsAMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTIIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  ABYTPAHHBIA  yroj, JIMHEHMHBIM YroJ  JIBYTPaHHOIO  yIJIa.
IleprieHaMKYISp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHUE
OT MOpsAMOM A0  IUIOCKOCTH,  MHpoeKuuss  (GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYNAPHOCTh  IUIOCKOCTEW: NPHU3HAK  IEPIECHIUKYJSIPHOCTH — JIBYX
IJI0CKOCTEN. TeopeMa o TpEX MepHeHIuKyIsIpax.

MHororpaHHuKHU

IToHsATHE MHOTOIPAaHHMKA, OCHOBHBIE JIEMEHTHI MHOI'OTPAHHUKA, BBITYKIIbIC
Y HEBBIYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOTrorpaHHuka. [Ipusma: n-yronpHas
IpU3Ma; 'paHu U OCHOBAHUS MPU3MBIL, IpsiMasi U HAKJIOHHAs MPHU3MbI; OOKOBas U
IIOJIHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuiesienunes; U ero csorcrsa. llupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHHUE MUPaMU/Ibl; OOKOBas M MOJIHASI IOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yceuéHHasg MnHupaMuga. OJIEMEHTBl NpuU3Mbl W nHUpaMuabl. [IpaBuiIbHBIE
MHOT'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBUIIbHASA NPU3MA U
OpaBWiIbHAs NUPaMUAQ; NPAaBWIbHAS TPEYrojbHAas NUpaMUa M MPABWIbHBIN
TeTpasap; KyO. IlpeacraBieHue O mpaBWIIBHBIX MHOTOIPAHHUKAX: OKTa3Jp,
noaeKa’Ip u ukocasap. CeueHus Npu3Mbl U TUPaAMU/IBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSIMOI,
IUIOCKOCTA.  DJEMEHThl CUMMETPHMM B NHpPaMHIax, HapajUielenunenax,
IIPaBUJIBHBIX MHOI'OTPAHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pé&Opa, JIuaroHaiu, YIJIbL.
[Inomans OOKOBOM TMOBEPXHOCTH U TMOJHOW IMOBEPXHOCTU MPSIMOM MPU3MBI,
oAb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM IMPU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTM M TOBEPXHOCTH MPABHIBHON MUPAMMIBI,
TeopeMa O IUlomand yceuéHHoW mmpamuabl. [lonstne 006 o00béMe. OOBEM
NUPAMHU/JIbI, TPU3MBL.

[Tono6nesie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXAY IUIOMIAISIMHU
NOBEPXHOCTEHN, 00bEMaMU NTOTI0OHBIX TEJL.

11 KIIACC

TeJsia BpaleHus

Hununapuueckas MOBEPXHOCTH, oOpasyroliue UIUHAPUYIECKON
MOBEPXHOCTH, OCh LWJIWHJIPUYECKOW TMOBEpXHOCTU. [lunuHap: ocCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylolas MU OCh; IUIONIaAh OOKOBOM M TOJHOU
MOBEPXHOCTH.

Konnueckast moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHWYECKOH noBepxHocTu. KoHyc: OCHOBaHME U BepIlInHa, 00pa3yromas
U OCh, IUIOMaAb OOKOBOM U TIOJHOM TIOBEPXHOCTH. YCEUEHHBIM KOHYC:
0o0pa3yrolye U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u miap: 1EHTp, paauyc, AUAMETP; IUIONMIA[lb MOBEPXHOCTU CQEPHI.
B3anMHoe pacnionoxkenue chepsl U MIIOCKOCTH; KacaTelbHas TIIOCKOCTh K cdepe;
JI01a/1b CEephI.

N3obpaxkeHue Te BpallleHus Ha MII0CKOCTU. Pa3BépTka uInHIpa U KOHYca.

KomOunanuu Ten BpamieHMs M MHOTOTPAHHUKOB. MHOTIOTpaHHUK,
OMHCaHHBIA OKoJIO cdeprl; chepa, BOHCAaHHAS B MHOTOTPAHHUK, WIH TEJO
BpaIICHUS.

[Tonsatue 06 o6nEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
OpsSIMOYTOJILHOTO Tapajuienenunena v ciueactsus u3 He€. OO0bEM HMWIMHApPA,
konyca. O0BEM 1mapa u miIomaasb chepsl.

[TogoOubie Tenma B mpocTpancTBe. COOTHOMICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU TTOT0OHBIX TEll.

Ceuenuss mwimHApa (TapajuielbHO W MEPHEHAUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapajuiebHOE OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPIIUHY), CECUCHUS
mrapa.

BekTOopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bekrtop Ha miockoctu U B poctpaHcTBe. ClloKEHNE U BEIYMTAaHUE BEKTOPOB.
YMHOXEHHE BEeKTOopa Ha yucio. Pa3noxeHue BekTopa 1o TpéM HEKOMILIAaHAPHBIM
BekTopaMm. IlpaBunio mapamienenunena. Pemienwe 3amad, CBSI3aHHBIX €
IIPUMEHEHUEM TMpaBUJl JEUCTBUUA C BekTopamu. [IpsisMmoyrosibHas —cucrema



KoopauHat B npoctpaHcTBe. Koopaunatel BekTopa. IIpocreinmme 3amaun B
KOOpAMHATaxX. YTOJd MEkIy Bekropamu. CKalIIpHOE TPOU3BEICHHUE BEKTOPOB.
Bpruucnenue yriioB Mexay OpsiMbIMU U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBII
METO/I PH PEUICHUHA T€OMETPUUYECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTuka» XapakTepU3yrOTCS:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCHUHCKOro OO0IIecTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHUIA,
IpoLeayp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHHEM
B3aHUMOJICMCTBOBATh C COLUUAJIBHBIMA HMHCTUTYTAMU B COOTBETCTBUH C MX
GYyHKUMUSAMHY ¥ HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOM IpaxJaHCKON UICHTUYHOCTH, YBOXKCHUS K
MIPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTHKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUUYECKOW IIKOJIBI,
K HKCIOJBb30BAHUIO 3THUX JOCTHIXKEHUW B JPYTUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM ITYXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoaa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTOCTHKEHUIN HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO Oy IyIIETO.

JcTreTHYECKOEe BOCIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAS ICTETHKY MATEMAaTHYECKUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajad, pEelIeHU, paccyXIeHu;
BOCIIPUMMYHUBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS MPUMEHATH MaTEeMaTHYECKUE 3HAHUS B
MHTEpecax 37J0pOBOTO U O6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTaHHUE, COATAHCHUPOBAHHBINA PEKUM 3aHITHH U

OT/bIXa, peryJisipHas busnueckas aKTUBHOCTB); (bu3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHOPTUBHO-030POBUTEIBHOM
NEeATENBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYJly, OCO3HAaHHUEM IIECHHOCTH TPYIOJIIOOUS; MHTEPECOM K
pazimuuHbIM  chepaM  NPodEeCCUOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMHU, YMEHHUEM COBEPIIATh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccur W Ppeanu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI;



TOTOBHOCTBIO W CHOCOOHOCTHIO K MaTeMaTUYeCKOMy OOpa3oBaHUI0 U
caM00Opa30BaHUIO Ha TPOTSIKEHWU BCEH >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HANPABIECHHOCTH.

JKOJI0rMYeCcKoe BOCIMTaHHE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYyJIbTYphl, TMOHMUMAHUEM BIIHMSHUS
COIMAJIbHO-O)KOHOMUYECKHUX IPOIECCOB HAa COCTOSIHUE MPUPOJIHON M COLUAIBbHON
cpedbl, OCO3HAHHMEM TJIOOAJTBHOTO XapakTepa JKOJOTUUECKUX  MPoOseM;
OpPUEHTAIIME HAa NMPUMEHEHHWE MATEMAaTUYECKUX 3HAHWM JIsI pEIIeHUs 3a/1ad B
00JIacTH  OKpYyXarlleil cpelabl, IUIAaHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MOXHBIX ITOCJIEICTBUU JIJI1 OKPYKAIOIIEH CPEbl.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM U  OOIIECTBEHHOM  MPAKTUKH, T[OHHUMaHUEM
MaTEeMaTUYECKOW Haykh Kak cdepbl UYeTOBEYECKON ACSATEIBHOCTH, JTAroB €&
pa3sBUTUS M 3HAYMMOCTH JUISl PAa3BUTUS LUBWIM3ALMU, OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM MO3HAHUS MUPA;
FOTOBHOCTBIO OCYILECTBIIATh MPOEKTHYIO M HCCIEIOBATENBCKYIO JIESITEIBHOCTh
VH]/INBUIyaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHMS MPOTPAMMBbI Y4E€OHOTO MpeaMera
«MaremaTuka» XapaKTepU3yOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YAAMUSHBIMU 0CUCTNEUAMU.

1)  Vuuseepcanvuvie  nosmaseamenvmvle  Oeticmsusi,  obecneuu8aOm
Gdopmuposanue 06a308blX KOSHUMUBHBIX NPOYECCO8 00yuaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJyCcalowe2o  Mupa,  NpuMeHeHue  J102UYecKUx,
ucce0o8amenbCcKux onepayuil, ymenul pabomams ¢ ungopmayueti).

ba3oBblesiornyecKkue1eiCcTBUA:

e BBIBIIATHh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
00BEKTOB, TOHATUN, OTHOLICHUW MEXIY MOHATHAMU; (HOPMYIHUPOBATH
OTpeJie/ICHUS]  TOHSATHUN; YCTaHABJIMBATh CYIICCTBEHHBIM  TPHU3HAK
KJlaccu(UKalMU, OCHOBAaHUSA JUIsl OOOOUIEHUS M CpPAaBHEHHS, KPUTEPUU
IPOBOJIMUMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmynupoBaTh U  MpPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEILHBIE W OTPHUIIATEIbHBbIC, CAMHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHEIE;

e BBIBIATh  MAaTEeMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;



npejyiaratb ~ KpUTEpUM Uil BBIABIEHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

e JI€NIaTh BBIBOJIbI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTHUKH, IEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSITETILHO JI0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPXKJICHUN (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOJIUTH TPUMEPbl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>JICHUS U BBIBO/IbI;

e BBIOMpATh CTHOCOO pemieHus y4eOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIIeHUs, BBIOMpaATh Haubonee MOAXOMANINN ¢ Yy4EToM
CaMOCTOSTENILHO BBIIENICHHBIX KPUTEPHUEB).

Ba3oBblencciieqoBaTebCKUue 1€ CTBUA:

e HCIOJIb30BAaTh BOMPOCHI KaK HMCCJIEA0BATEIbCKUI MHCTPYMEHT MO3HAHMS;
dbopMyIMpoOBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMuUpoBaTh  TUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIILHO CILJITAHUPOBAHHBIN AKCIIEPUMEHT,
WCCJICIOBAHWE TI0 YCTAHOBIICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOTrO
00BbeKTa, SIBICHHS, TIPOIECCa, BBISBICHUIO 3aBUCHMOCTECH MEXIy
00BbeKTaMU, SIBJICHUSIMU, TIPOIIECCAMU;

e CAaMOCTOSITEILHO (POPMYJIHUPOBATH 0OOOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBEJAEHHOIO HAOJIIOJEHUS, HMCCIIEIOBaHUs, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOLECCA, & TAKXKE BBIIBUTATh
MPEANOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ unpopmaumeii:

e BBIABIATH AehUIMUTH MH(OPMALIUM, JAHHBIX, HEOOXOJAUMBIX Ji OTBETA
Ha BOIIPOC U JJISI pEILICHHS 3a]1auu;

e BbIOMpaTh UWH(DOpPMAIMIO U3  MCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAJTU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPNPETUPOBATH MHOOPMAIIUIO
Pa3JIMYHBIX BUJIOB U (POPM MPE/ICTABICHUS;

e CTPYKTYypUPOBaTh MH(GOPMAIIHNIO, TIPEICTABIATh €€ B Pa3IUYHBIX (OpMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(popMaIuu 1o CaMOCTOSATEIBHO
c(hopMyITMPOBaHHBIM KPUTEPHUSIM.

2)  Vuueepcanvnvle KOMMYHUKamueHvle  Oelcmsus, 00ecnedusarom

cPOpMUPOBAHHOCb COYUATILHBIX HABLIKOG 00VUAIOUUXCSL.

OOmenue:



BOCIpPUHUMATh U  (OPMYJIHUPOBAaTh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETSIMU OOIIEHHUS; CHO, TOYHO, TPAMOTHO BbIpa)kaTb CBOIO
TOYKY 3pPEHHsI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS IO
XOJly pelIeHus 3a4a4i, KOMMEHTUPOBATh NIOJIYYEHHBIN PE3YJIbTaT;

B X0/ OOCY>KJE€HHs 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOW TEMBI,
po0JieMbl, pelraeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIICJIEHHbIE HA TIOUCK
pELIEHHUsI; COMOCTABJIATh CBOM CYXKIECHHUS C CYXIACHUSMH JPYyruX
YYACTHHKOB JHanora, OOHapy>KMBaTh pa3IMuM€ U CXOJCTBO IMO3HIIMM; B
KOPPEKTHOH popme GpopMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS,
IPEACTABIATh  PE3yJbTaThl  pELICHHMs  3a7adyd,  OJKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTAa;  CAMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CorpyaHuyectBo:

3)

MOHMUMAaTh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHUBUyaIbHON pabOThI MpU PEIICHUH YUYeOHBIX 3a/1a4; MPUHUMATH 11ETh
COBMECTHOH JESATENbHOCTH, IJIAHUPOBATh OPTaHHU3AIUI0 COBMECTHOU
paboThI, pacTipeAensaTh BUIABI paboT, TOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yJIbTaT paboThl; 00001MaTh MHCHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CyXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBIMOIHIATH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM JICHCTBHSI C JPYTUMH YJIe€HAMHU KOMAaH/IbI,
OIICHMBATh KAa4YECTBO CBOETO BKJaJa B OOIIUH MPOMYKT MO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YYACTHHKAMU B3aUMOICHCTBHSI.

Vuusepcanonvie  pezynamuenvie  Oelicmeus, obecneuusaom

GdopmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranusanus:

COCTABJISITH IJIaH, ITOPUTM PEUIEHUS 3a]1a4M, BBIOMpaTh CIIOCO0 peleHus
C YU4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopManuu.

CaMOKOHTPOJIb:

BIaAC€Th HaBBIKaMH IMO3HABaTEJIbLHOM pe(l)J'IGKCI/II/I KaKk OCO3HaHMUA
COBCpUIACMBIX I[GI\/'ICTBI/II)'I N MBICJIUMTCIIBHBIX IMPOHCCCOB, UX PE3YJIbTATOB,
BIaaCThb criocobamMu CaMOITPOBCPKH, CaMOKOHTPOJIA  IIpomecca H
pe3ylibTaTa pCIICHUA MaTEeMaTH4YE€CKOM 3aJa4u,

npcaBuacTb TPYAHOCTHU, KOTOPBLIC MOI'YT BO3HHKHYTH IIpH PCHICHUHU
3ala4d, BHOCHUTb KOPPEKTHBbBI B ACATCIbHOCTHL Ha OCHOBC HOBLIX
06CTOHT€HBCTB, JaHHBIX, HaﬁI[CHHBIX OH_II/I6OK, BBISIBJICHHBIX Tp}Q[HOCT@ﬁ;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa €M U YCIOBUSM, OOBICHSITH
IIPUYUHBI JTOCTIIKEHUS WIM HENOCTHKECHHUSA DPE3YIbTAaTOB IEATEIBHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBaTh MOHATHUSIMHE: TOYKA, TIPsIMAast, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH W CICACTBUS W3 HUX TPH PEIICHUU
T€OMETPUYECKUX 3a]1a4.

OnepupoBaTh NOHITUAMU: NMAPATUIETBHOCTh U MEPIIEHIUKYISIPHOCTD MPSIMBIX
Y IJIOCKOCTEH.

KnaccuduumpoBarh B3auMHOE pacHoOJIOKEHUE MPSMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMH: ABYTPAaHHBIM YroJl, TPaHU JBYIPAHHOTO YTIa,
pedpo IBYTPAHHOTO yTJia; JTUHEHHBIM Yroyl IBYIpaHHOIO YIJIa; rpajycHas mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAHHHUK, BBIMYKJIBIA W HEBBITYKIIBIN
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPAaBUIILHBI MHOTOTPAaHHUK.

Pacnio3naBaTh OCHOBHBIE BHUIBl MHOTOIPAHHHUKOB (MMHMpaMua; TpU3Ma,
IPSIMOYTOJIbHBIN TapaJiiesienune, Kyo).

KmaccudumupoBarh ~ MHOTOTpaHHHWKH,  BBIOMpas ~ OCHOBaHUSA  JUIA
kiaccuukanuy  (BBIMTYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TIPABUIHHBIC
MHOTOTPaHHUKH; TIPSIMBIE U HAKJIIOHHBIC MIPU3MBI, TTApaJUICICTUIICbI ).

OnepupoBaTh MOHATUAMHU: CEKYIIIasl INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSACHITH TPUHIIUIIBI IOCTPOCHUST CEUYCHUM, UCTIONB3YSI METOJ] CJIC/IOB.

CtpouTh ceUe€HHUS MHOTOTPAHHHKOB METOJIOM  CIICJIOB, BBIMIOJTHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI
CBepxy, COOKy, CHH3Y.

Pemate 3a1aun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMUMH MO 00pa3iaM Hiu
aNropuT™MaM, TPHUMEHSS W3BECTHBIC AHAIMTHYECKHE METOIbI TIPH PEIICHUU
CTaHJAPTHBIX MaTEMAaTHYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSIHUN MEXTY IBYMS
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO IIJIOCKOCTH, MEKIY
CKPEUIUBAIOIIUMHUCS MPSIMBIMHU.

Peiate 3a1aun Ha HAXOXKJEHUE FEOMETPUUECKHUX BEJIMUMH MO 00pa3uaM Hiu
aNropuT™MaM, TPUMEHSS W3BECTHBIC AQHAIMTHYECKHE METOJIbI TIPH PEIICHUU
CTAaHJAPTHBIX  MaTEeMaTHYECKUX 3aJad Ha BBIYUCICHHE YIJIOB  MEXKIY
CKPENIMBAIOIUMHUCS ~TPSIMBIMH, MEXIy TPSIMOM M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYT'PAHHBIX YTJIOB.



Boruncnsate 00bEMBI M MJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHHMKOB (IIpHU3Ma,
nupaMuja) ¢ TMpUMEHEHHUEM (OpMyJ; BBIYMCIATH COOTHOLIEHHMS] MEXAY
IUIOLIAASIMU TOBEPXHOCTEHN, 00bEMaMU NOI00HBIX MHOTOI'PAHHUKOB.

OneprpoBaTh NOHATHAMHU: CUMMETPHsS B NPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (DUTYPBHI.

W3Bnekatrb, mnpeoOpa3oBbIBATh M HMHTEPHPETUPOBATH HH(OpPMALMIO O
POCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MPeACTAaBICHHYIO Ha YepTexkax U
PUCYHKAaX.

[IpumeHsATh TeoMeTpuueckue (akTbl UIsl PELICHHS CTEPEOMETPUUYECKHUX
3a7ay4, MPEANOJIArarolluX HECKOIBKO LIaroB PELIECHHUs, €CJIU YCIOBUA IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

[IpuMmeHATs mpocTedlive NPOrPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELLICHUU CTEPEOMETPUYECKUX 3a1ay.

[IpuBoauTh NpHUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEM B NPUPOLE H
YKU3HHU, pACIIO3HABATH IIPOSIBJIIECHUE 3aKOHOB T'€OMETPUH B UCKYCCTBE.

[IprMeHATH MOIYyYEHHBIE 3HAHWSA HA IPAKTUKE: aHAJIU3UPOBATh pPEabHBIC
CUTyallud U IPUMEHATb WU3YYECHHBIC IIOHATHUSA B IPOLECCE IIOUCKA PELICHUs
MaTeMaTUYeCKl CQOpPMYIHPOBAHHON NPOOIEMBI, MOJIEIUPOBATh pEabHbIC
CUTyallud Ha A3bIKE T[E€OMETPUHU, UCCIENOBAaTh IIOCTPOCHHBIE MOJECIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MTOHATHI U TEOpeM, alnmapara ajreOpsl; pemarhb
IIPAKTUYECKUE 3a1a4, CBA3AHHbBIC C HAXOKACHUEM T€OMETPUUYECKUX BEITUYHH.

11 KIIACC

OnepupoBaTh NOHATUSAMHU: LUJIMHAPUYECKAs MOBEPXHOCTh, OOpa3yroline
WIMHAPUYECKON  MOBEPXHOCTH;  IIWJIMHAP;  KOHUYECKass  MOBEPXHOCTb,
oOpa3yrolre KOHHYECKON TOBEPXHOCTH, KOHYC; cpepruueckasi TOBEpXHOCTb.

Pacno3naBath Tena BpanieHus (HUJIMHIP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI MOTYYEHHUS TE BPAILIEHHUS.

KnaccudummpoBats B3auMHOE pacmookeHne chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBON CEIMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
CEerMeHTa; IIapOBOM CJION, OCHOBAHME ILIAPOBOTO CIIOS, BHICOTA LIAPOBOIO CIOS;
11apOBOM CEKTOP.

Boruncnsate  00BEMBI M IJIOMAAM  TOBEPXHOCTEH TENm  BpaIEHUS,
reOMETPUUYECKUX TEJl C MPUMEHEHHEM (PopMyI.

OnepupoBaTh TMOHATUSAMH: MHOTOTPAHHUK, BIHCAaHHBIA B cdepy U
OMHCaHHBIA OKOJIO cdepsl; cdepa, BOUCAHHAST B MHOTOTPAHHHUK WJIM TEJO
BpaIleHusl.

BbIYHChsTh COOTHOLIECHUST MEX]y TUIOIIAIIMU MOBEPXHOCTEH M 00BEMaMU
M0I00HBIX TEJI.



N3o0paxxkarh m3ydaembie QUTYpbl OT PYKH U C NPUMEHEHHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
buryp: BuxI cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHSI TEJ BPAICHHS.

W3Bnekarb, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh WHGOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexkax U
pUCYHKaXx.

OneprpoBath NOHITUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE [EUCTBUS CIOXKEHHS BEKTOPOB, BBIYUTAHUA BEKTOPOB U
YMHOKEHHUSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMHU CBOMCTBAMH OHU 00JIaJaIO0T.

[IprMeHATh MpaBUIIO Mapajuieienuneaa.

OneprpoBaTh NOHATHUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXAY
BEKTOPaMHM, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBI.

HaxomuTe cymmy BEKTOPOB M NMPOU3BEIECHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOPAMH, CKaJISPHOE TMPOMU3BEICHUE, pACKIAAbIBaTh BEKTOp MO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPAaBHEHUEM B IEKAPTOBOW CHCTEME KOOPJIHUHAT.

[Ipumensaty reoMerpudeckue QakTbl sl PEHICHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIaraloIuX HECKOJIBKO IIAaroB PELICHHUS, €CIIA YCIIOBHS IIPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemars mpocreiimme reoMeTpudecKue 3aa4d Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemare 3amaum Ha JOKa3aTENbCTBO MATEMATHYECKUX OTHOIICHUH U
HAXO0XKJEHUE F€OMETPUUYECKUX BEJIMYMH M0 00pa3liaM WiIu alropurMam, IpuMeHss
M3BECTHBIE METO/IbI IPH PEIICHUH CTAHAAPTHBIX MAaTEMaTUYECKHUX 3a1a4.

[IpumeHsaTs OpoCTEHIIME MPOrPAMMHBIE  CpPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBomUTh NpHUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTENM B NPUPOJE M
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOMyYEHHBIE 3HAHUSA HA IPAKTUKE: AHAJIWU3UPOBATH PEaAIbHBIE
CATyallud W MPUMEHATb W3YUYEHHBIE IIOHATUS B IPOLECCE IOWCKA PELICHUS
MaTeMaTU4YeCKu CQOPMYIMPOBAHHON TPOOIEMBbI, MOJICIUPOBATH pEalbHbIC
CUTyallUd Ha S3bIKE TIE€OMETPUH, HCCIEAOBAaTh IOCTPOCHHBIE MOJEIN C
UCII0JIb30BAaHUEM T€OMETPUUYECKUX NOHATUI U TEOpPEM, anmnapara ajareOpbl; pemarhb
MIPAKTUYECKUE 3a]1a41, CB3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
N¢ KonnyecrBoyacos
DJIEeKTPOHHbBIE
n| HauMeHoBaHuepasaen0B u (uu¢posBbie)
KonTpousn IIpakTH4eck
/ | TemMmporpamMmmblI Bcero o0pa3oBaTejIbHbIEpec
blepadoThI nepadoThl

n ypchl
BBenenue B ctepeoMeTpuio 10 1 hitps://resh.edu.ru/
[IpsiMble U MIIOCKOCTH B
IPOCTPAHCTBE. 1 { https://resh.edu.ru/
[TapannenbHOCTBIPSIMBIX U
IJIOCKOCTEN
Ilepren MKy IApPHOCTEIPIMBIX 1 https://resh.edu.ru/
Y IUIOCKOCTEN
VYTrael MEXY NPAMBIMH U 10 ) https://resh.edu.ru/
TUTOCKOCTSIMHU
MororpassuK 1 1 https://resh.edu.ru/
OO6BEMBIMHOTOTPAaHHUKOB 9 1 htps://resh.edu.ru/
[ToBTOpEHUE: CeUeHus, 4 . https://resh.edu.ru/
PacCTOSIHUS U YTIIBI

OBIIEE KOJIMYECTBO YACOB 68 6 0

10 ITPOTPAMME




11 KITACC

Ne KoauvecTBoyacos
DJIeKTPOHHbIE
HaumenoBaHuepasjae
(uu¢posbie)
Im| JIOBH Kontpoasnbl | IlpakTnueckn
Bcero o0pa3oBaTe/bHBIEpECY
/ | TeMmporpammbl epaboThI epadoThl
pchbl
n
Tenaspamenis 1 https://resh.edu.ru/
OBLéMEITEN 5 { https://resh.edu.ru/
Bexkropsl 1
https://resh.edu.ru/
KOOpPJIMHATHI B 10 1
IPOCTPAHCTBE
[ToBTOpEHME,
06001IEHNE, ; ! https://resh.edu.ru/
cUCTeMaTH3alUA3HAHU
i
OBUIEE KOJIMYECTBO
YACOB I10 34 3 0
[MPOIT'PAMME







IHOYPOYHOE INVTAHUPOBAHUE
10 KITACC

KoanuecTBouacos

DJIEKTPOHHbBIE

KonTpoJsn Jarau3 | uudposBbieodp
IIpakTHyec
HbIEPadoT yUeHHs1 | a30BaTe/IbHbIE

ro KHepadoThl
bl PECYPChI

Temaypoxa Bce

OCHOBHbBIE OHATHS
CTepEeOMETPHUU: TOUKA, MpsMas,
IJIOCKOCTB, TPOCTPAHCTBO.
[TpaBuna n3obpaxkeHus Ha
PUCYHKAX: U300paxeHUs
IIJIOCKOCTEM, IMapajuIeIbHbIX
NPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

BxonHaskoHTposIbHasIpaboTa 1 1

[TonsTHst: mepecekaronecs
IJIOCKOCTH, NEPECEKAKOLIUECS 1
npsiMas U MI0CKOCTh

3HAKOMCTBO C
MHOTOIPaHHUKAMH,
M300pakeHre MHOTOTPAaHHUKOB 1
Ha PUCYHKax, Ha
MPOCKIIMOHHBIX YEPTEKAX

HauanbHble cBeACeHUS O Ky6e u

nUpamMujIe, UX pa3BEPTKH U




MOJEIIH.
CeueHUsIMHOTOTPAaHHUKOB

Hauanpubie cBeieHus o kyoe u
MMAPAMUIE, UX Pa3BEPTKU U
MOJEIIH.
CeueHnsAMHOTrOrpaHHUKOB

ITousiTe 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH U
CIEICTBUS U3 HUX

IlousitTe 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH 1
CIEICTBUS U3 HUX

ITousiTe 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH U
CIEICTBUS U3 HUX

ITousiTe 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH 1
CIEICTBUS U3 HUX

B3anmHoe pacnionoxenue
MPSIMBIX B IPOCTPAHCTRBE:
nepeceKaronmecs,
napasuieNbHbIe U
CKPEIIMBAOIINECS TIPSIMbIE

[TapamiensHOCTh IPSIMBIX U




IUIOCKOCTEH B POCTPAHCTBE:
IapaulesIbHbIE IIPSIMBIE B
IIPOCTPAHCTBE; NapaAJICIBHOCTD
TPEX NPAMBIX

[TapanienbHOCTh IPSIMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE:!
[TapannenbHOCTH IPAMOU U
IJIOCKOCTH

VTIiel ¢
COHAIPABJICHHBIMUCTOPOHAMH

VYroa Mexay NpsIMbIMU B
MIPOCTPAHCTBE

VYroa Mexay NpsIMBIMU B
IIPOCTPAHCTBE

HapaHHGHBHOCTLHHOCKOCTCﬁZ
napaJijiCJIbHBICTIIIOCKOCTH

o0 = |~ —m [N~ |lWBV =B~ ==

CaoiicTBanapauiebHBIXIIIIOCKO
cTen

—_—

[Ipocreitmme
IIPOCTPAHCTBEHHBIE QUTYPHI HA
IUIOCKOCTH: TETPA3Ap, KyO,
napajuiesIenunes

[Toctpoenueceuenni

[TocTpoeHueceuenni

NS NS B NS I Kl )

KonrponsHas pabora no Teme
"[IpsiMbl€ U TUIOCKOCTH B




MIPOCTPAHCTBE.
[TapamiensHOCTBIIPSAMBIX U
mwiockocten"

[lepneH UKy IIPHOCTD MPSMOMN
U TUIOCKOCTH:
NIEPIECHIUKYJISIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE

[IpsimMble napasnenbHble U
NEPIECHIUKYIISPHBIE K
IJIOCKOCTH

9]

[IpsimMble napasenbHble U
MEPIEHIUKYISPHBIE K
IUIOCKOCTH

[Ipu3Hak nepneHaAuKyJISIPHOCTH
MIPSAMOM M TUNIOCKOCTH

[Ipu3Hak nepneHaAuKyJISIpHOCTH
IIPSIMOH U INIOCKOCTHU

Teopema o ipsamoit
MEPIECHAUKYIAPHOM IIJIOCKOCTH

Teopema o npsimoi
MEPIEeHIUKYISIPHOM MII0CKOCTH

S W IO N[0 NI DD

Teopema o npsamon
MEPIECHANKYISIPHOMN MJIOCKOCTH

(O8]

IlepnieHqUKysAp ¥ HAKIIOHHBIE:
paccTosiHue OT TOYKH 10
IUIOCKOCTH, PACCTOSIHUE OT
MPSAIMOM 10 MIJIOCKOCTH

IlepnieHqUKyIsAp ¥ HAKIOHHBIE:




pacCTOAHUE OT TOYKH O0
IUIOCKOCTH, PACCTOAHUC OT
HpHMOﬁ J0 IIIIOCKOCTH

[lepneHauKyIsIp ¥ HAKIOHHBIE:

3 paccTostHuEe OT TOYKH JI0

3 | MJIOCKOCTH, pacCTOSIHUE OT
MPSAIMOH /10 IIJIOCKOCTH
[lepnieH UKy ISP U HAKIOHHBIE:

3 paccTostHuEe OT TOYKH J0

4 | IIOCKOCTH, PACCTOSIHHE OT
MPsIMOH 10 TIIOCKOCTH

3 | VYrusl B IPOCTPAHCTBE: Yroil

S | Mexay npsaMou M IIOCKOCTHIO

3 | JByrpaHHbIN yroi, TMHEHHBIH

6 | yros ABYrpaHHOTO yrIJa

3 | JIByrpaHHBIH yro, TMHEWHbII

7 | yroa ABYrpaHHOTO yria
[lepneHuKyAIPHOCTD

3 | IUIOCKOCTEW: MpU3HAK

8 | mepHeHANKYISIPHOCTH ABYX
IIJIOCKOCTEN
[lepneHauKyAIPHOCTD

3 | IUIOCKOCTEW: MpU3HAK

9 | nepneHIUKYISIPHOCTU JBYX
IIJIOCKOCTEN

4 [lepneHauKyAIpPHOCTD

0 IIJIOCKOCTEM: IIPU3HAK

NEPIEHIUKYIISIPHOCTH JBYX




IUIOCKOCTEN

4 | Teopema o

1 | TpéxneprneHauKyspax

4 | Teopema o

2 | TpéxmeprneHauKyspax

4 | Teopema o

3 | TpéxmeprneHauKyspax
Kontponbnas paboTa mo reMam

4 | "llepneHIUKYJISIPHOCTH IPSMBIX

4 | wunnockoctel" u "YTIbl MEXIY
MPSIMBIMU U TUIOCKOCTAMM"
[ToHsiTHE MHOTOTpaHHMKA,

4 | OCHOBHBIE JIEMEHTHL

5 | MHOTOTPAHHHKA, BBITYKIIEIC H
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOI'PAHHUKA
[Ipusma: n-yronpHas npu3ma;

4 | TPaHH H OCHOBAHHS IPH3MEL;

¢ | TIPAMAas M HAKIOHHA: IPH3MEL;
OOKOBas U MOJTHAs TOBEPXHOCTh
MIPU3MBI
[Tapannenenunen,

4 | nOpAMOYTOJIBHBIN

7 | mapamienenunen u ero
CBOMCTBA

4 [Mupamupa: n-yronapHas

2 nMpaMujia, rpaHd U OCHOBaHUE

nUupamMubl; OOKOBas U ITOJIHAS




IMOBEPXHOCTh MUPAMUIBI;
IIpaBUJIbHAA U yceqéHHa}I
nupamMmuaa

[TpaBuiIbHBIC MHOTOTPAHHHUKH:
HOHSTHE PABHIBHOTO
MHOTOIPaHHHKA; PABUIIbHAS
HpU3Ma U IpaBHIbHAS
nUPaMUIa; IpaBHIbHAS
TpeyrojbHasi MUpaMuia 1
MIPaBUJIBHBIN TETpasdap; KyO

[IpencraBneHue o0 MPaBUIBHBIX
MHOTOIpaHHHUKaX: OKTaIP,
JO/CKadIp U HKOCAdIP.

CuMMeTpusi B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIHHO
TOYKH, IPSIMOM, MIIOCKOCTH.
DNEeMEHTHICUMMETPHUU B
nupamuaax,
napajuiejenumneaax,
MPaBUILHBIXMHOTOTPAaHHUKAX

BrIuucienue 31eMeEHTOB
MHOTOTPaHHHUKOB: p&Opa,
JTMArOHaJ, YTJIbl

[Tnomanp GoxoBOM
MMOBEPXHOCTHU U IOJHOM
MOBEPXHOCTHU MPSMOUN TPU3MBI,
IJI01IaJb OCHOBAaHMM, TEOpEMA
0 O0OKOBOM TOBEPXHOCTH
NPSAMON MPU3MBbI




ITmomane OOKOBOM
IIOBEPXHOCTHU U TIOBEPXHOCTH
IIPaBWJIBHOM UpaMUBbI,
TeopeMa o IO GOKOBOM
IIOBEPXHOCTU yCECUEHHOU
MIUPAMMU/IBI

KonrponbHas pabora no teme
"MHororpaHHuku"

[TorsaTreob600BEME

O6bEéMnUpamu bl

O6BpEMmupamMuIb!

OO6BEéMIUpamMuIbI

OOBEMIIUPaMUIBI

O6BEMITPU3MBI

OO6BEMITPU3MBI

OOBEMIPU3MBI

KonrponpsHas pabora o Teme
"O06BEMBI MHOTOI'PAaHHUKOB"

D[P N[ WA [P N[O |O N0 N [T N[N |

[ToBTOpeHue, o6o0IIEHNE




5 | cucreMaru3zanus 3HaAHW.
[Toctpoenue ceueHuii B
MHOTOTPaHHHUKE

[ToBTOpEeHnue, 06061IeHNE
cucTeMaTu3als 3HaHuH.
Brrunciienue paccTosHUi:

2 MEXy IBYMSI TOYKAMH, OT 1
TOYKH JIO MPSMOM, OT TOUKH 10
TUIOCKOCTH, MEXIY
CerH_II/IBaIOH_[I/IMI/ICSI HpSIMBIMI/I

6

. HroroBasikoHTponbHaspaboTa 1
[ToBTOpeHue, 0600IIEeH e
CHUCTEMaTH3aIMs 3HAHHUH.

6 Brruunciienue yrioB: Mexy

2 CKPEIIMBAIOIINMUCS TIPSIMBIMH, 1

MEXKIy NPSAMOU U IIIOCKOCTBIO,
JBYT'PAaHHBIX YIJIOB, YIJIOB

MCXKAY MIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME
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11 KITACC

~

KosmnuyecTBO4acos

DJIEKTPOHHBIEI]
Jaran3 | unpposbieodpas
y4yeHUsl | oBaTelIbHbIEpecC

ypchI

Temaypoka Bcecer | Konrtpoabsn | IIpakruuec
0 bIepadoThI KHepadoThI

Cdepa u map: neHTp,
pamuyc, Tuamerp;
TUTOINAb TOBEPXHOCTH
cdepsl

B3anmuHoe pacnonoxxenue
chepsl 1 MITOCKOCTH;
KacaTelbHasl MI0CKOCTh K

cdepe; maomaab cheps

N3o6pakenue cdepsl,
1iapa Ha IJIOCKOCTH. 1
Cedenusinapa

unuaapuaeckas
IIOBEPXHOCTB,
obOpazyromue
IUAJIMHIPUYECKOM 1
IIOBEPXHOCTH, OCh
LUIUHAPUYECKOU
IIOBEPXHOCTHU

]_[I/IJ'II/IHI[pZ OCHOBAaHUA U
OokoBast IMMOBCPXHOCTD,




oOpa3syromas 1 oCh;
TUIOINAaAb OOKOBOM 1
TIOJTHOM IMTOBEPXHOCTH

N306paxkenue nunuxapa
Ha IJI0CKOCTH. Pa3BépTka
mnHapa. Ceuenus
LWIMH/Ipa (IUIOCKOCTBIO,
napajuIeIbHON UIu
NEPHEHAUKYIISIPHONU OCU
HUAJTUHIPA)

Konnueckasi moBepXHOCTb,
o0pa3yroIire KOHUIeCKOn
HOBEPXHOCTH, OCh U
BEpLIMHA KOHUYECKON
MIOBEPXHOCTH

Konyc: ocHoBanue u
BEpIINHA, 00pa3yromas u
0Cb; IIIOIIaab OOKOBOM U
IIOJIHOM ITOBEPXHOCTHU

Y ceu€HHBIN KOHYC:
o0pa3yroIiue 1 BbICOTa;
OCHOBaHUs U OOKOBas
IIOBEPXHOCTh

N3o6pakenue koHyca Ha
mockocty. Pazséprka
KoHyca. CeueHus KOHyca
(TJIOCKOCTHIO,
napasuieIbHON
OCHOBAHHUIO, U




IJIOCKOCTBIO, TPOXOIAIIECH
4yepe3 BEePIINHY)

KoMmOuuamms e

1 BpaIllCHUS U
MHOTOT'PAaHHHKOB
MHororpasHuk,

| OTMCaHHBIN OKOJIO CephI;

5 cthepa, BIMCcaHHAS B
MHOTOT'PAHHHK WJIH B TEJIO
BpaIeHus

| Ilonsarue 06 00BEME.

3 OCHOBHEIE CBOMCTBA
00BEMOB TeTT

1 )

4 O06bEéMUMINHIPA, KOHYCA

1 OO0BéM 1m1apa U oA L

5 | chepn
[ToxoOuEble Tena B
MPOCTPAHCTBE.

1 COOTHOILIEHUS MEKTY

6 IO AISIMU
MOBEPXHOCTEN, 00BEMaMHU
MOJOOHBIX TENI

1 KonrtponsHas padora o
temaM "Tena Bpamenus" u

7 " 1

O6nemEbl Ter"
1 BexkTop Ha mimockocTy U B
8 | mpocTtpaHcTBE




1 Crnoxxenue u

9 | BBIYMTAHUEBEKTOPOB

2 | YMHOXEHHUEBEKTOpPAHAYUC

0| no
Paznoxenue Bexropa 1o
TPEM HEKOMILIAHAPHBIM
BEKTOpaM.
[IpaBunonapannenenunena
Pemenue 3amau,

2 | CBSI3aHHBIX C

2 | TpUMEHEHHEM IpaBUIl
JEMCTBHUM C BEKTOPAMU
[IpssMmoyronbpHas cucrema
KOOpAMHAT B

2 | mpocTpaHCTBeE.

3 KoopanHate! BekTOpa.
[Ipocreiimue 3agauu B
KOOpAMHATAX

5 Yron Mexay BEKTOpaMH.

4 CxansapHOe NMpou3BeICHHE
BEKTOPOB

2 | BrluucieHue yrioB Mexay

5 | TOpsSMBIMHU U IJIOCKOCTSIMH

5 KoopaunaTHO-BEKTOPHBII

¢ | METOA Ipu pelieHin
reOMETPUUECKUX 3aa4

2 | KonrponbHas pabora no

7 | Teme "BekTopsl n




KOOpJMHATHI B
npocTpaHcTBe"

[ToBTOpEeHnue, 060061mEeHNE
7 CHCTEMaTH3aIns 3HAaHUH.
OcHoBHBIE QUTYPHI,
¢bakThl, TEOpEMBI Kypca
TUTAHUMETPHUH

[ToBTOpeHnue, 06061EeHNE
W CUCTEMAaTH3allMs 3HAHUI.
OcHOBHBIE QUTYPHI,
(dakThl, TEOpEMBI Kypca
TUTAHUMETPHUH

[ToBTOpenue, 0600IIEHNE
Y CHCTEMATH3alIlMs 3HAHH.
3a1aun IaHUMETPHUH
METO/JIbI UX PEIICHUS

[ToBTOpenme, 0600IIEHNE
U CHCTEMATH3allMsl 3HAHM.
3a1aun MIaHUMETPUH
METOJIbI UX PEIICHUS

[ToBTOpeHmE, 0600IIEHNE
Y CHCTEMATH3allMsl 3HAHMIA.
OcHoBHbIE GUTYPHI,
(bakThl, TEOpEMBI Kypca
CTEpEeOMETPUHU

HroroBasikoHTpobHasIpad
oTa

[ToBTOpEeHnue, 06061EeHNE




4

W CUCTEMAaTH3allis 3HaHU!

OBILEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* Maremaruka: anredpa U Hayajaa MaTeMaTHUYEeCKOro aHalln3a, FTeOMETPHSL.
['eomeTpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AkinonepHoe obmiectBo «M3narenscTBo «IIpocBeiienne»

METOAUYECKHUE MATEPUAJIBI JJIAA YUUTEJIA
* Maremaruka: anredpa U Hayajaa MaTeMaTH4YEeCKOro aHaJln3a, FeOMETPHSL.
I'eomeTpus, 10-11 knaccwl/ Atanacsu JI.C., byty3os B.®., Kagomues C.b. u

npyrue, AkinonepHoe obiectBo «M3narensctBo «IIpocBeiienue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Poccuiickas snekrponHas mkosa. https://resh.edu.ru/
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