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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).

ba3oBble 1ornueckue aAeiicTBU:

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).

Ba3oBble ucciaenoBareabckue 1eHCTBUS:

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 PE3YJIBTATDBI

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 TBYMS
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
CTaHJAPTHBIX  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
KosnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3ieioB U TeM (undgposBbie)
Kontpoasnbie | IlpakTnyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [JOK
1 B 1
BEAICHHE B CTEPCOMETPHIO 0 https://m.edsoo.ru/1¢209e37
) [IpsiMbI€ ¥ TUIOCKOCTH B POCTPAHCTBE. 12 1 bubnmnoreka [JOK
[TapayenbHOCTh OPSIMBIX U IIIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 [lepneH UKy AIPHOCTD MPSMBIX U 12 bubnuotexa [JOK
TUIOCKOCTEMN https://m.edsoo.ru/1¢c209e37
bu6mmoreka [IOK
4 VYTl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1 hitps://m.cdsoo.ru/1c209¢37
5 MHororpaHHuKu 11 1 bubmorexa [OK
https://m.edsoo.ru/1c209e37
N bubnmoreka [IOK
6 1
OGbEMBI MHOTOrpaHHHKOB 9 https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CeUeHHUs], pACCTOSIHUSA U YIJIbI 4 1 bubmorexa HOK
p ' P y https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KITACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBanue pa3aesioB M TeM ngpoBLIe
Ne ni/mn P Konrtpoubnsie | IIpakTnueckue (ubp )
NMPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [IOK
I Tena spamenus 12 https://m.edsoo.ru/1¢209e37
N bubmuoreka [JOK
2 00 5
bEMBLTE https://m.edsoo.ru/1¢209e37
3 BekTophl ¥ KOOpAUHATEL B IIPOCTPAHCTBE 10 buGmorexa [IOK
p P pocip https://m.edsoo.ru/1¢209¢37
4 [ToBTOpeHmEe, 06001IEHNE, 7 1 bu6mmoreka [JOK
cUcTeMaTU3alus 3HaHUI https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




IHOYPOYHOE INVTAHUPOBAHUE

10 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Koutpoasnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
OCHOBHbBIE TOHSTHS CTEPEOMETPHUU:
TOYKa, IpsiMasi, IIIOCKOCTb,
npoctpaHcTBo. [IpaBuna
poctp P bubmuoreka [JOK
1 M300paKeHUs Ha PUCYHKaX: 1
. https://m.edsoo.ru/aecc77cd
M300pakKeHUS TUIOCKOCTEH,
napajuieIbHBIX MPSMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka
ITonsaTHA: nepecekaromuecs
2 MIJIOCKOCTH, TIEPECeKarouecs mpsmas 1 bubmorexa HOK
- 11ep p https://m.edsoo.ru/2d8a9¢99
1 TIOCKOCTh
[lonsTus: nepecekarouecs
3 IJIOCKOCTH, MIEpeCceKarouecs mpsamast 1 bubmorexa HOK
- 11ep P https://m.edsoo.ru/db685e73
Y TIOCKOCTh
3HAKOMCTBO ¢ MHOTOTPAaHHUKAMHU,

4 n300pakeHNUE MHOTOTPAaHHHUKOB Ha | bubnnorexa [JOK
pHUCYHKaXx, Ha MPOECKIMOHHBIX https://m.edsoo.ru/a63959ed
YyepTexkax
Hauanwsabie cBeieHus o kyoe u

5 OAPaAMUIE, UX PA3BEPTKU U MOJEIN 1 bubmorexa LHOK

PAMILZE, 1 pasEED ' https:/m.edsoo.ru/b30dff38
CedeHuss MHOTOIPAHHUKOB
bu6mmoreka [IOK
6 HauanpHble cBeneHus o kyoe u 1
Y https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

MMAPAMUIEC, UX PA3BEPTKU U MOJEIIH.
CedeHuss MHOTOIPAHHUKOB

IToHsATHE 00 aKCUOMATUYECKOM

bu6nmoreka [JOK
7 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
https://m.edsoo.ru/OccScdfe
CTEPEOMETPHUH U CIECACTBUS U3 HUX
[TonsTre 06 akcHOMaTUYECKOM
8 MMOCTPOEHUU CTEPEOMETPUU: AKCUOMBI bubmmorexa [TOK
p p PHH: https://m.edso0o.ru/239¢8cb4
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[TonsTre 06 akcMOMaTUYECKOM
bu6mmoreka [IOK
9 MMOCTPOCHUU CTEPEOMETPUH: AKCHOMBI
https://m.eds00.ru/65c6b106
CTepEOMETPHUH U CIEACTBHS U3 HUX
[TonsiTve 06 akCHOMATUIECKOM
10 ITOCTPOECHHUH CTEPEOMETPHUH: AKCUOMBI bubmmorexa LIOK
) https://m.eds00.ru/258fc245
CTEepEOMETPHUH U CIEACTBHS U3 HUX
B3anMHOe pacnoniokeHue npsmMbIX B
1 IIPOCTPAHCTBE: ME€pPECEKAIOLINECS, bubnuorexa [IOK
MapajuieIbHbIE U CKPEIIUBAOIINECS https://m.edsoo.ru/1a2520f6
psIMbIE
[TapanienbHOCTh IPSIMBIX U
IJTIOCKOCTEN B IMTPOCTPAHCTBE:
12 ADALIE . . bubmuoreka [JOK
n JIeJIbHBIC MPSMBIE B
p p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MApaJICIIbHOCTD TPEX
TIPSIMBIX
[TapanienbHOCTh IPSIMBIX U
13 IJIOCKOCTEHN B MPOCTPAHCTBE: bub6nuorexa [IOK
[TapannensHOCTH NPSIMOU U https://m.edsoo.ru/ee1d19b9
TIJIOCKOCTH
bu6nmoreka [JOK
14 VYTIIIBI ¢ COHANPABICHHBIMU

https://m.edsoo.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
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CTOpPOHAMH

15 Yron Mexay npssMbIMU B bubnnoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo0.ru/2935a9a0
[TapaninenbHOCTb MIOCKOCTEH: bubnuorexa [IOK
17
MapajuieIbHbIE TUIOCKOCTH https://m.edsoo.ru/2e18f255
18 Croi CKOCTeH bubmuoreka [JOK
BOHCTRA HApA/DICIBHR IO https://m.edsoo.ru/e504d656
[Ipocreiire npoCTpaHCTBEHHbBIE
19 <bp pK P ] 5 bubnuoreka [IOK
VITYPH! Ha TWIOCKOCTH: TETPasAPp, https://m.edsoo.ru/4a28dc02
KyO, mapasiesnenumne/
N bubmuoreka [JOK
20 Hoctpoetiite ceuernit https://m.edsoo.ru/1d434d0f
. bubmuoreka [JOK
21 Hoctpoetiite ceuerinit https://m.edsoo.ru/ec26feSd
Konrponsnas padora o Teme
"[IpsiMbl€ U TUIOCKOCTH B bubnuorexa [IOK
22
npoctpaHctse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U MJI0CKOCTEH"
[lepieHAMKYISAPHOCTD NPAMOU U
23 , K s e g €HJTUK I;)I}I HbIE bubmmotexa [OK
: NEeHIU
FUTOCKOGTH: NEPHICHMIIP https://m.edsoo.ru/b19f6asd
MIpsIMbIE B IPOCTPAHCTBE
24 [Ipsimbie mapaienbHbIE U bubmuorexa [JOK
MEPIECHANKYIIAPHBIE K INIOCKOCTU https://m.edsoo.ru/0ac11¢95
[Ipsimble napasuienbHble U bubmumorexa [IOK
25
MEPIIEHANKYJIAPHBIE K IIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyJISIPHOCTH bubnmoreka [JOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
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MIPSAIMOM M TUIOCKOCTH

https://m.edsoo.ru/f85bfc46

[Tpu3Hak neprneHaAuKyISIpHOCTH

bu6mmoreka [JOK

27
IIPSAIMOM U INIOCKOCTHU https://m.edsoo.ru/79165d15
)3 Teopema o npsmoit bubnuorexa [JOK
MEePNEeHANKYISIPHOHN TIJIOCKOCTH https://m.eds00.ru/635¢5087
29 Teopema o npsimoit bubnuorexa [IOK
MEPIEHANKYISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmon bub6nuoreka [IOK
NEPIEHIUKYIISIPHOU IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenquKyasip U HAKJIOHHBIE:
31 a(iTOSIHI/IGYOT IT)OIIKI/I 0 IIOCKOCTH brbmmorexa [TOK
P E[ ’ https://m.edsoo.ru/33¢c477d3
paccTosiHue OT NMPSAMOM J0 IMIIOCKOCTH
[lepnienguKyIsIp U HAKJIOHHBIE:
32 a(i:TOSIHI/IGYOT I;O‘—IKI/I 0 TIJIOCKOCTH bubmmorexa [IOK
P f[ ’ https://m.edsoo.ru/66fefadd
paccTosiHue OT NMPSAMOM J0 MIIOCKOCTH
[lepnienuKyIsIp U HAKIOHHBIE:
33 a(?CTOHHI/IGYOT I"I)‘O‘IKI/I 0 IJIOCKOCTH Bubmmorexa LIOK
P f[ ’ https://m.edsoo.ru/aSb7b8e3
paccTosiHue OT IPSIMOM J0 INIOCKOCTH
[lepnenquKyasip U HAKJIOHHBIE:
34 aCIZ:TOSIHI/IGYOT EO‘{KI/I 0 IUIOCKOCTH bubmmorexa [TOK
p f[ ’ https://m.edsoo.ru/dbee22bc
paccTosiHue OT MPSMOM 70 MITOCKOCTH
15 VYTIBl B IPOCTPAHCTBE: YrOJl MEXIY bubnuorexa [JOK
MPSAMON U TIIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
16 JIByrpaHHbIi yroJ, TUHEHHBIN yro bub6nuorexa [IOK
JIBYI'PaHHOIO yrIja https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJI, TMHEHHBIN YIroil bubnuoreka [IOK
JBYTPAHHOI'O yIiia https://m.edsoo.ru/c7¢777ed
38 [lepieHAMKYIAPHOCTD MIIOCKOCTEM: bubmuorexa [JOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
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https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
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MpU3HAK [EPIEHAUKYIIIPHOCTH IBYX
IUIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

[lepnieHqUKyYIPHOCTD IIIOCKOCTEM:

39 IIPU3HAK NEPIIEHIUKYISIPHOCTH ABYX Bubmmorexa LIOK
. https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[lepneHIUKYISIPHOCTD MJIOCKOCTEN:
40 IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX bubmmorexa LIOK
& https://m.edsoo.ru/ba75dc57
IJIOCKOCTEN
41 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX bubnrorexa LIOK
https://m.edsoo.ru/e4972cdc
42 TeopeMa o0 TpEX nepHeHAUKYIIPAX bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepHeHANKYISIpax bubmmorexa [JOK
https://m.edsoo.ru/91246736
Konrponsnas pabora no Temam
44 "[lepneHAUKYISPHOCTD MPSAMBIX U bub6nuoreka [IOK
mIockocTeil" u "YTibl MexX 1y https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TJIOCKOCTSMHU"
IloHsiTIE MHOTOTPAaHHUKA, OCHOBHBIE
3JIEMEHTHl MHOTOI'PAHHUKA,
45 BBIIIYKJIbIE U HEBBIITYKJIbIE Bubmmorexa LIOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKa
MHOTOTpaHHHKA
IIpu3ma: n-yrospHas pu3Mma; rpaHu v
46 OCHOBAHMS IIPU3MBIL; IIpsIMast U bubnuoreka [IOK
HAKJIOHHAS MTPU3MBI;, OOKOBAs U https://m.edsoo.ru/b4ad63ad
I10JIHAsl HOBEPXHOCTh IPU3MBbI
47 [Tapannenenunen, OpsMOYTrOJIbHbIN bubnnorexa [JOK

napajiieJICmIic 1 u €ro CBOMCTBaA

https://m.edsoo.ru/8a7be683



https://m.edsoo.ru/ec3e2da3
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[Inpamua: n-yrojapHas mUpaMuIa,
IPaHA U OCHOBaHUE ITUPaMUIbI;

bu6mmoreka [IOK
48 OOKOBas ¥ TOJIHAS IOBEPXHOCTH
. https://m.edsoo.ru/fblcd0as
MMpaMU/Ibl; IPAaBUIbHAS U yCEUEHHAs
nvpamuja
[IpaBuUIEHBIE MHOTOTPAHHUKHU:
MIOHATHE ITPaBUIILHOTO

49 MHOT'OI'paHHUKA; IIPaBUJIbHAS IIpHU3Ma bubnuorexa [JOK
U IIPaBUJIbHAS IUPAMUIA; IPABUIIbHAS https://m.edso00.ru/074c8865
TpeyroibHas nupamuaa u
NIPaBUJIBHBIN TETpasap; KyO
[IpencraBieHue o NpaBUIbHBIX

50 MHOTOTpaHHUKAX: OKTad/T bubmorexa HOK

P ’ P> https://m.edsoo.ru/a0fdd5bf
JOJIEKa’dIp U UKOCABP.
CuMMeTpust B IPOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEIILHO TOYKH,

51 MPSAMOM, TNIOCKOCTH. DJIEMEHTBI bubnuorexa [JOK
CUMMETPUM B IUpPaAMUIAX, https://m.edsoo.ru/b9e777d9
napajuieJenuneax, NpaBuibHbIX
MHOT'OTpaHHUKAX
Briuncienue 3neMeHToB

52 MHOTOTPaHHUKOB: p&Opa, AMArOHAIU bubnmorexa HOK

P - Peops, ’ https://m.edsoo.ru/6cdbecef
YIJIBL
[Tnomanb 60KOBOM NOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTHU MPSAMOM
53 IPU3MEL, IJIONIA s OCHOBAHUI buGnnorexa [IOK
PHSMEL ) : https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOW MOBEPXHOCTHU
MPSAMOU MPU3MBbI
54 [Tnomans 60KOBOM MOBEPXHOCTH U bubmuoreka [JOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
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ITOBEPXHOCTH ITPABUIILHOMN

MUPaMHU/JIbI, TEOpEMa O IUIOIIA U
OOKOBOM IMMOBEPXHOCTH YCECUYEHHOM

https://m.edsoo.ru/5603e30b

MTAPaMU/IBI
55 KonTponbhas padbota no teme bubnuorexa [IOK
"MHororpaHHuKu" https://m.edsoo.ru/a95£5c04
y bubmuoreka [JOK
IT
36 onATHE 00 00HEME https://m.edsoo.ru/7ad0020b
N bubmuoreka [JOK
37 OOwEM nupamu et https://m.edsoo.ru/235171b3
, bubnuorexa [JOK
o8 OOBEM MHpaMitb https://m.edsoo.ru/f47dfefd
, bubnuorexa [JOK
59 OOnEM mupamue! https://m.edso0.ru/79¢10312
N bu6mmoreka [JOK
60 OOBEM mupamHE! https://m.edsoo.ru/2faadc3f
bu6mmoreka [JOK
1 ,
6 Obbem mpu3MEI https://m.eds00.ru/79853608
bubmuoreka [JOK
62 O0bé
DEM TIPHSMEL https://m.edsoo.ru/1e053890
N bubmuoreka [JOK
63 06
DEM TIPHSMEL https://m.edsoo.ru/482d3f51
64 Konrponsnas padora o Teme bubnuoreka [IOK
"OOBEMBI MHOTOT'PaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpEeHME, 0000IIEHNE
65 CHCTEMATHU3AIINS 3HAHUM. bubmuoreka [JOK

[Toctpoenue ceuenuii B
MHOT'OT'paHHUKEC

https://m.edsoo.ru/098bedad
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[ToBTOpeHnue, 06061IeHNE
cucTeMaTu3als 3HaHuH.

66 Brruucnenue paccTosHUii: MEXTy 1 bubnuorexa [JOK
JBYMSI TOUKaMH, OT TOUYKH J0 MPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEXTY
CKPELIMBAIOIIMMUCS TPSIMBIMHU
bu6mmoreka [{OK
67 HToroBasi KOHTpoJbHAsA paboTa 1 hitps://m.edsoo.ru/b9 146bc0
[ToBTOpEeHME, 0000IIEHNE
CHCTEeMaTH3alKs 3HAaHH.
Brrunciienue yrioB: Mex
68 CKpGI_LII/IBaIOH_[yI/IMI/ICﬂ HpHMIZ;MI/I, 1 Bubmorexa TOK
. https://m.edso0.ru/56765e8b
MEXy MPSMOU U TIIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXIY
TTOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I1O 63

[NPOTPAMME
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11 KITACC

Kosun4yecTBO 4acoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontpoabsnsie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIEC
padoThI padoThI
pecypchl
Cdepa u map: ueHTp, paauyc,
1 IUaMeTp; IJIOIaab IOBEPXHOCTH 1 bubnmorexa [IOK
p; p https://m.edsoo.ru/0341bc2b
cdepbl
B3anmuoe pacnionoxxenue chepsl u
bu6mmoreka [{OK
2 IUIOCKOCTH; KacaTelIbHasI IIIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromaab chepbl

3 N3o0paxkenue cdepsl, mapa Ha | bubmmoreka [JOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc157f2
Hunuuapuyueckasi MOBEPXHOCTb,

4 o0pa3yromue MUIHHIPHIECKON ) bubnnorexa [JOK
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edso0.ru/6054b8¢c1
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBasI

5 MOBEPXHOCTh, 00pa3yrolas u ocCh; 1 bubnnorexa [JOK
IUIOIA(b OOKOBOM U IOJTHOM https://m.eds00.1u/18816216
MMOBEPXHOCTHU
N3o0pakenue mumHIpa Ha
mw1ockocT. Pa3zBépTka nuianHapa.

6 CeueHUs UINH pa (HJIOCKOCTIIJ:)IO 1 bubmmorexa [IOK

. P ’ https://m.edso0o.ru/016e25¢b
napauieTbHON WK
MEePIEHANKYIISIPHON OCH ILIMJIUH]IPA)
bubnuoreka IIOK
7 Konnueckas noBepXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b

o0pa3yromue KOHMIeCKOU
MOBEPXHOCTH, OCh M BEpIINHA
KOHHYECKOW TOBEPXHOCTH

Konyc: ocHOBaHue U BepIMHA,

8 o0pa3yroIas U 0Ch; IJIOMIAIb bubmmorexa [IOK
. . https://m.edso0.ru/897dd3b2
OOKOBOI U MOJTHOU MMOBEPXHOCTH
Y ceu€HHBIN KOHYC: a ue u
9 BBICOTA; OCHOBaIi]I/(I:H (1)/16§013;ZI}§:: ) bubmmorexa [TOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTD
N306paxeHnne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHycCa.

10 CeueHnus koHyca (IJIOCKOCTHIO, bubmuoreka [JOK
IapajuIeIbHON OCHOBAHMIO, U https://m.edsoo.ru/0Obdelbe8
IJIOCKOCTBIO0, TPOXOISIIEH Yepe3
BEPILUHY)

1 KoMb6uHanust Ten BpaiieHus u bubnuoreka [IOK
MHOI'OTPaHHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OMMCaHHBIN OKOJIO

12 cdepsl; chepa, BnUcaHHAs B bubnuorexa [JOK
MHOTOTPaHHUK WU B TEIIO https://m.edso0.ru/0b136158
BpaIIeHUS

13 [Tonsitue 06 06bEMe. OCHOBHBIE bubmmoreka [JOK
CBOIcTBa 0OBEMOB Tl https://m.edsoo.ru/26a03fb7

N bubmuoreka [JOK
14 O6mem upmMHApa, KoHyca https://m.eds00.ru/5513d87b
, bubnmoreka [JOK
15 OOBEM tiapa H IIOMALD Cepl https://m.edsoo.ru/d189bde2
16 [TogoOHEBIE TENa B MPOCTPAHCTBE. bubmorexa HOK

https://m.edsoo.ru/810cfleb
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COOTHOIIICHUS MEXTy TUTOIIAIIMHU
MMOBEPXHOCTEH, 00bEMaMH
MOIOOHBIX TEN

17 KonrponsHas pabora o Temam bub6nuorexa [IOK
"Tena Bpamenus" u "Oo6bembl Ten" https://m.edsoo.ru/4a33a8ab
18 Bekrop Ha miaockocTH U B bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CI0keHH€e U BEIUUTaHUE BEKTOPOB bubmmorexa [TOK
p https://m.edsoo.ru/23f4f089
20 VYMHOXKEHHE BEKTOpa Ha YHMCIIO bubmorexa LHOK
p https://m.edsoo.ru/dee379¢eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMILTaHApHBIM BEKTOpaM bubmorexa LHOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuno nmapasuienenumnena
Pemenne 3ama4d, CBI3aHHEIX C
22 MIpHUMEHEHHEM IIPaBUII JEHUCTBUHI C bubmmorera [TOK
p p a https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanaaTHO-BEKTOPHBIA METO.T
23 1§ I/Ip CIICHUN FCOMGE HYECKHUX bubmorexa LHOK
pHp P https://m.edsoo.ru/d3alfe30
3ajaq
IIpssMoyronbpHas cucreMa
24 KOOpJMHAT B IPOCTPAHCTBE. bubnuorexa [IOK
Koopaunartsl Bextopa. [Ipocreiimue https://m.edsoo.ru/48db7058
3a/1a4d B KOOpJAMHATAX
25 Yron Mexay BEKTOpaMH. bubnnorexa [JOK
CkansipHOe MpOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrioB Mexnay bubnuorexa [JOK

MNPpsAMBIMHA U IINIOCKOCTAMHU

https://m.edsoo.ru/8efbe78e
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KonTponbhas pabota no teme

27 "BekTopbl 1 KOOPAMHATHI B 1 bubmorexa HOK
" https://m.edsoo.ru/77c22fcS

MIPOCTPAHCTBE
[ToBTOpeHUE, 0600IICHNE 1

73 cuctemaTu3aius 3HaHui. OCHOBHBIC | bubmuoreka [JOK
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780bas5d
TJIAHUMETPUHU
[ToBTOpeHue, 06001mEeHNE 1

29 cuctemaTusaius 3HaHui. OCHOBHBIC ) bubmuoreka [JOK
burypsl, GakThl, TCOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPHH
[ToBTOpeHue, 06001IEeHNE 1

30 cHUcTeMaTH3aIvs 3HaHWM. 3a1aun ) bubmuoreka [JOK
IUIAHUMETPUUA U METOIBI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHue, 06001IeHNE 1

31 cHUcTeMaTH3alvs 3HaHWi. 3a1aun 1 bubmuorexa [JOK
IUITAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
penieHus
IToBTOpEeHME, 0000IIEHNE 1

1 cuctemaTusanus 3HaHui. OCHOBHBIE 1 bubnuorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU

bu6mmorexa [JOK

33 HToroBasi KOHTpOJbHAsA paboTa 1 hitps-//m.edsoo.ru/ec24dfc?

14 IToBTOpEeHME, 0000IIEHNE 1 | bu6mmorekxa [JOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10 34
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