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INOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOro Kypca «I'eomerpus» 0a30BOr0 ypOBHS s
oOyuwarormuxcst 10 —11 kmaccoB pa3paborana Ha ocHOBe DeaepanbHOTO
rocyZIapCTBEHHOTO 00pa30BaTENBHOTO CTaHJApPTa CPEAHEro O0IIero o0pa3oBaHus,
C YuéTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUN, TMPEABABIAEMBIX K
MaTeMaTU4eCcKoMy OOpa3oBaHUIO, WU TPATUIMA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanus nporpamMMbl 00ecTieunBaeT OBIAJACHUE KITFOYEBBIMU KOMIIETEHITUSIMH,
COCTABJISIFOIIIUMU OCHOBY JJIS CaMOPa3BUTHs M HENPEPHIBHOTO 00pa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO M I[I03HABATEIIbHOTO pa3BUTHUS
JUYHOCTH O0YYarOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTe y4eOHOro Kypca TE€OMETPUM Ha YpPOBHE CpEAHEro oOUIero
oOpa3oBaHMsl OOYCIIOBJIEHA MPAKTUUYECKOW 3HAYUMOCTBIO METANpEeAMETHBIX U
OPEIMETHBIX PE3YJbTAaTOB OOYUYEHHUS T'€OMETPUM B HAIPABICHUU JMYHOCTHOIO
pa3BuTus oOydaronuxcsi, (GopMUpOBaHUS (PYHKIIMOHAIBHOM MaTeMaTHYECKOM
TPaMOTHOCTH, U3YYCHHUS APYTUX yU4eOHBIX AUCUUILINH. PazButue y oOyuaromuxcs
NPaBWIBHBIX MPEJICTaBICHUNA O CYIIHOCTH M TNPOUCXOKICHUH T€OMETPUUECKHX
abcTpakuui, COOTHOLIEHUH PEATBbHOTO U HUICAIBHOT0, XapakTepe OTpaKeHUs
MaTeMaTHYECKON HayKOH sBJIEHMH M MPOLECCOB pEaJIbHOIO MHpa, MECTe
TE€OMETPHUH B CUCTEME HayK U POJM MaTeMAaTHYECKOTO MOJCTHUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIUICHHUs, HEOOXOAMMBIX I aJanTalud B
COBPEMEHHOM OO0I1[ECTBE.

I'eomeTtpust siBasieTcss OAHUM K3 0a30BbIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEeYMBAET BO3MOXHOCTb H3YYEHHUSA Kak
JTUCIMIUTAH €CTECTBEHHO-HAYYHON HANpPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbIlIUIEHHE, (HOPMHUPYEMOE NpU H3YYEHHH OO0YyYarolUMHCS
HNOHATUHHBIX OCHOB T€OMETPUU U OCTPOCHUHU LENOYKHU JOTMUECKUX YTBEPKIACHUN
B XOJ€ pEIIEHUS TeOMETPUYECKHX 3a7ad, YMEHHUE BBIIBUTATh U OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MPHU PEUIEHUH 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3uKu.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacCTIX AEATENbHOCTU uenoBeka. OpHEHTalMs 4elloBEeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBUE €ro COIMalbHOro ObITHS, (opma
OTPAXXEHUsI OKPYKAIOIIEr0 MHUPA, YCIOBHE YCIEIIHOTO MO3HAHUSA U AaKTUBHOIO
npeoOpazoBaHusi  jAeWcTBUTENbHOCTH.  OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3zamMu O0BEIUHSET pa3Hble BHUIbl y4eOHOW U TPYJOBOW JAESITEIBHOCTH,



SABJISIETCSI OAHUM U3 MPOQPECCHOHAIBHO BAXKHBIX KA4YeCTB, MOITOMY aKTyallbHa
3amaya (QopMUpOBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOI'O MBIIIJICHUS Kak
Pa3HOBUJHOCTH OOpPA3HOIO MBIIICHUSI — CYLIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH 10 MHOTUM HAMPABJICHUSM.

Leab ocBoenus mporpamMmbl yueOHOro kypca «['eomerpus» Ha 06Ga3zoBOM
ypoBHE 00yueHus — oOIeoOpa3oBareibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyyaronuxcst  yepe3  oOecredyeHWE  BO3MOXKHOCTU  NPUOOpPETeHHUs] U
WCIIOJIb30BAHUSA CHUCTEMATHUYECKUMX TIE€OMETPUYECKUX 3HAHMM W JCUCTBUM,
crielM(pUYHBIX TEOMETPUHU, BO3MOXKHOCTHU YCHEIIHOTO MPOJOJKEHHST 00pa3oBaHus
M0 CIEUUAIIHOCTSAM, HE CBA3aHHBIM C MPUKIIAIHBIM UCIOJb30BAHUEM T€OMETPUH.

[Iporpamma no reoMeTrpuu Ha 0a30BOM YpOBHE IMpeJHA3HAYEHA s
00yYaroImMXCsl CPeAHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTpyAHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum 00pa3oMm, oOydaroniuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIHME MATEMAaTHYECKHUE YMEHWsI, CBSI3aHHBIE
CO chmenu(puKod TEOMETPUU U HEOOXOJIMMBbIE IS JKU3HH B COBPEMEHHOM
oOmectBe. Kpome 3TOr0, OHM MMEIOT BO3MOXHOCTh M3YYHTh T'€OMETpHUIO Ooliee
rIyOOKO, €Ciii B JajbHEWIleM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUAX B MPO(HECCUOHATHHOU EATETLHOCTH.

JlocTikeHHe 1eTM  OCBOCHHS TPOrpaMMbl 00ECIIEUMBACTCS pElICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJaYaMH OCBOEHHUS Kypca
«I"eometrpun» Ha 6a3o0BoM ypoBHEe B 10—11 kiaccax sBisitOTCS:

e (opMupoBaHHe TPEACTaBICHUS O TEOMETPUU KaK 4YacTU MHUPOBOU

KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYXKAIOIIUM MUPOM;

e (dopMHpOBaHUE TIPEACTABJICHHUS O MHOTOTPAHHHKAX M TeJaX BpPAIICHUS
KaK 0 BaXHEHIIMX MAaTeMAaTHYECKUX MOJENSX, MO3BOJSIOMIUX OMUCHIBATH
U U3y4aTh pa3HbIC SIBJICHUS OKPY>KAIOIIET0 MUPA;

e (opMupoBaHHE YMEHHUS pacllO3HaBaThb Ha 4YEPTEXKAX, MOJEIIX U B
peaIbHOM MHUpPE MHOTOTPAHHUKHU U TeJla BPaIllCHHUS;

e OBJIAJICHHE METOJIaMU PEIEHUs 3aJa4 Ha MOCTPOCHUS HA U300paKEHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHHE YMEHHS OINEPUPOBATH OCHOBHBIMU TMOHSATUSIMH O
MHOTOTPAaHHUKAX M TeJIaX BPAIlIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJECHHWE aJITOPUTMAMHU  PEIICHHS  OCHOBHBIX  THUIIOB  3aJ/ady;
dbopMHpoBaHHEe yMEHHUS  TPOBOJUTH  HECJOXKHBIE  JOKa3aTeJbHbIC
paccyXIeHus B XOJC PCIICHHs CTEPEOMETPUUECKHX 3ajlad M 3ajay C
MPAKTUYECKUM COJICPKAaHUEM;

e pa3BUTHUE WHTEJUIEKTYalbHBIX U TBOPYECKHUX CIocoOHOCTEN
oOyyJaronuxcsi, TMO3HABAaTEIbHON  AKTMUBHOCTH,  HCCIIEOBATEIHCKUX
yMEHUH, KpUTUIHOCTH MBIIILICHUS;



e (dopmupoBaHUE GyHKIMOHATBHOM IPAMOTHOCTH, pEeJIeBaHTHOM
F€OMETPUM: YMEHHE PpACIO3HABaTh IMPOSBICHHUS T'€OMETPUYECKHUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEaJbHbIX KU3HEHHBIX
CUTyallUsIX U NPU H3YYEHHUH APYTHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEH, (OpMyIupoBaTh HX Ha S3BIKE
T€OMETPUM U CO34aBATh TEOMETPUUECKUE MOJEIIH, TPUMEHATh OCBOECHHBIN
F€OMETPUYECKAN anmapaTr Uil pEleHUus NPaKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATD MTOJYyYECHHBIE PE3YJIbTATHI.

OTnUYUTEeNbHON OCOOEHHOCTHIO MPOTPAaMMBI SBIISETCS BKIIOYEHHE B KypC
CTEPEOMETPUM B HAYaJle €ro H3y4eHUs 3aJay, pellaeMblX Ha YPOBHE
UHTYUTHUBHOTO MO3HAHUSI, U ONpeeIE¢HHBIM 00pa30oM OpraHru3oBaHHasi paboTa Hajl
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLIECCOB, MOTUBHPYET K
JAJIbHENIIIEMY U3YYEHHMIO ITPEAMETA.

[Ipenmnourenue oTAAETCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKON JEATEIBbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEIACTABICHUN Y
ydaluxcsi B Kypce CTEPEOMETPUM IPOBOAUTCA 3a CUET peuieHus 3aaad Ha
CO3/1aHHE  TMPOCTPAHCTBEHHBIX 00pa3oB W  3agad Ha  OIEpUPOBAHUE
POCTpaHCTBEHHbIMU oOpazamu. Coznanue oOpa3a TPOBOJUTCS C OMOPOM Ha
HarJIAJIHOCTh, @ OIepUpPOBaHUE O0Opa3oM — B YCIOBUAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €TI0 UCXOIHOTO COJEPKAHUS.

OcHoBHBIE coaeprkaTenbHble TMHUU Kypca «['eomerpunm» B 10-11 kiaccax:
«MHororpanHukm», «lIpsMbie U IIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpauieHus»,
«BeKTopbl U KOOPJIMHATHI B TPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensercs HE TOJbKO MO COAEPKATENbHBIM JIMHUSAM, HO W IO TOJaM
00yueHHUst Ha YPOBHE CpETHETO 00IIero o0pa3oBaHusl.

Copepxanne 00pa30BaHUS, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUSl pabodeil mporpaMmbl, pacnpeleNéHHbBIM MO0 TojaM oOydeHus,
CTPYKTYPUPOBAHO TakKuUM 00pa3oM, 4YTOObI OBJQJCHHE T€OMETPUUYECKUMU
NOHATHUSMYU Y HABBIKAMM OCYILIECTBIUIOCH MOCIJIEI0BATEIBHO U MOCTYIATENBHO, C
COOJII0/IEHNEM TPHUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MpeICTaBICHUN OO0ydaromuXcs, paciupss u
yray6nsia e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun orBoaurcs 2 yaca B Heaenro B 10 knacce u 1 vac B
Henento B 11 kiacce, Bcero 3a Ba rojia o0yuenus - 102 yueOHbIX yaca.



COJEPXKXAHUME YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npocTpancTBO. lloHATHe 00 aKcMOMaTHYECKOM TMOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3auMHOE pacnosiokeHue MpsMBIX B IIPOCTPAHCTBE: IEpeceKaroluecs,
napajuleJibHble M CKpeuuBaronmecs npsamble. [lapamnensHOCTs NpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIABHBIE TIPAMBIE B  IPOCTPAHCTBE;
NIapaJuIeIbBHOCTh TPEX NMPAMBIX; MAPAJIIEIBHOCTh NMPAMOW M IUIOCKOCTH. YTIUIBI C
COHANpPABJICHHBIMUA CTOPOHAaMH; yIrOJd MEXAy IpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh  IMJIOCKOCTEM: MapajuielibHble  TUIOCKOCTH; CBOMCTBa
napajieNbHbIX IUlocKocTel. [lpocreiiiine mnpocTpaHCTBEHHbIE (UIypbl Ha
IUIOCKOCTH: TETPadap, KyO, mapaieenune/a; MIoCTPOCHHE CEUCHUIA.

[leprieHIMKYISAPHOCTL NPSIMOM M IUIOCKOCTH: NEPIIEHIUKYIISIPHBIC NIPSMBIE B
IPOCTPAHCTBE, IPSIMBIE IIAPAJUICIbHBIE W TNEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPHNEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOopeMa O NpsAMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYTPAHHBIM  yroJ, JIMHEHMHBIM YroJ  JIBYTPaHHOTO  yTJaA.
IleprieHIMKYISp U HAKJIOHHBIE: PACCTOSHUE OT TOYKM J10 IIJIOCKOCTH, PACCTOSHUE
OT mOpsAMOM A0  IUIOCKOCTH,  MHpoeKuuss  (Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEM: TNPU3HAK  NEPHEHIUMKYJSAPHOCTH  JIBYX
I0CKoCcTeN. TeopeMa o TpEX MepHeHIuKyIspax.

MHororpaHHuKHU

IToHsiTHE MHOTOI'PAaHHMKA, OCHOBHBIE DJIEMEHTHI MHOTOI'PAHHMKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronbHas
IpU3Ma; 'paHu U OCHOBAHUS MPU3MBL, IpsiMasi U HAKJIOHHAs MpPU3MbI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuiesienunes; U ero coucrsa. llupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBas U MOJIHASI IOBEPXHOCTh MUPAMUJbL; IPaBUIIbHAS U
yceyéHHasg nHupaMuAa. OIJIEMEHTbl NpuU3Mbl W nupaMuabl. [IpaBHiIbHBIE
MHOT'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBUIIbHASA NPU3MaA U
npaBWiIbHAs NUpaMUAQ; MNPaBWIbHAS TPEYrojbHas MNUpaMuia M MPABUIbHBIN
TeTpasap; KyO. IlpeacraBieHue O mpaBUWIIBHBIX MHOTOIPAHHUKAX: OKTadp,
nojxeka’ip ¥ ukocadap. CeueHus MpuU3Mbl U TUPAMUJIBIL.

CummMeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOI,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPHUM B MNHpPaMHAAX, NapajuleJeNuneaax,
IIPaBUJIbHBIX MHOI'OTPAHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOIPDAaHHUKOB: pé&Opa, [IuaroHaiu, YIJIbL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TMOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI,
IIOWAJAb OCHOBAaHMUM, TeopeMa O OOKOBOW IOBEPXHOCTH NPSIMOM IMPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTH W MOBEPXHOCTH MPAaBUJIBHON MNHUpPaMUIBI,
TeopeMa O Iulomanu yceuéHHoM mmpamuapl. [lonstne 006 o00béMe. OOBEM
NUPaMHU/JIbI, TPU3MBL.

[Tono6uesie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOMIAISIMHU
NOBEPXHOCTEHN, 00bEMaMU NTOTI0OHBIX TEJL.

11 KIIACC

TeJsia BpalmeHus

Hununapuueckas MIOBEPXHOCTH, oOpasyroiue UTHHAPUIECKON
MOBEPXHOCTH, OCh IMWJIWHJIPUYECKOM TMOBEpXHOCTU. [lumuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylolas U OCh; IUIONIaAh OOKOBOM M TMOJHOMU
MOBEPXHOCTH.

Konnueckast moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM nmoBepxHocTUu. KoHyc: OCHOBaHME U BepIIrHa, 00pa3yioias
U OCh, IUIOIMIQJb OOKOBOM W TIOJHON TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
o0pasyroliye 1 BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa m miap: 1eHTp, paauyc, AUAMETP; IUIONIAb MOBEPXHOCTH CQEPHI.
B3auMHoe pacnonoxkenue chepsl U IMIIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
IJI01a/1b CEephl.

N3o0paxkeHue Tel BpallleHHs Ha TJI0OCKOCTH. Pa3BépTka MUIMHApPA U KOHYCA.

KomOunanuu Ten BpalieHMs Y MHOTOTPAHHMKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKoJIO cdeprl; chepa, BOHCAaHHAS B MHOTOTPAHHUK, WIH TEJO
BpAaIICHMUS.

[Tonsatue 06 o6bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
OpSIMOYTOJLHOTO Tapajuiesnenunena u ciueacteus u3 He€. OO0bEM HMUWIMHApPA,
koHyca. O0BEM 1mapa u mIomaasb chepsl.

[TogoOubie Tenma B mpocTpancTBe. COOTHOMICHHUS MEXKIY IUIOMAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenuss mwMHApa (TapauiebHO W TEPIEHAUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapajuiebHOE OCHOBAHHUIO U TPOXOSIIEe 4Yepe3 BEPIIUHY), CECUCHUS
miapa.

BekTopbl H KOOPANMHATHI B POCTPAHCTBE

BekTop Ha miockoctu u B npocTpancTBe. CIoKeHUEe U BRIUUTAHHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha yucio. Pa3noxkeHue BekTopa 1o TpéM HEKOMILIAaHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3agad, CBSA3AaHHBIX  C
IIPUMEHECHUEM TMpaBUJl JAEUCTBUUA ¢ BekTopamu. [IpsMoyrosbHas cucrema



KoopauHat B mpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaxX. YTOJd MEkIy Bekropamu. CKalApHOE IPOU3BEIECHHUE BEKTOPOB.
Bpruucnenue yriioB Mexay OpsiMbIMU U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METO/I PH PEUICHUHA T€OMETPUUYECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl Y4eOHOTO TIpeaMeTa
«MaremaTuka» XxapakTepU3yrTCS:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCHUHCKOro OOIIecTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
npoleayp TrpaxiaaHCKOro ooOmiecTBa (BbIOOPHI, OMNPOCH U Tp.), YMEHUEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSAMHY ¥ HA3HAYCHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOM IpaJaHCKOU UICHTUYHOCTH, YBOXKCHUS K
MPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTHKH, HIEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTHIXKEHUW B JPYTMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUEM JyXOBHBIX [IEHHOCTEN POCCUHCKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM TOCTHKEHUIN HAayKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOT0 BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO Oy TIyIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pelIeHu, paccyXIeHu;
BOCIIPUMMYHUBOCTHIO K MATEMAaTUUYECKUM aCIEKTaM Pa3IMYHbIX BUJOB UCKYCCTRBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 37J0pOBOTO U O6e30macHOro 00pasa )KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM 3aHIATHU U

OT/bIXa, peryJisipHas busnueckas AKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHOPTUBHO-030POBUTEIBHOM
NEeSATENBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTHU TPYAOTIIOOUS; MHTEPECOM K
paziuuHbIM  chepaM  NpodEeCCUOHAIBHOM  JCSITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATH OCO3HAHHBIM BHIOOD
Oynymeld mpodeccur W Ppeamu30BBIBATH COOCTBEHHBIC KU3HCHHBIE TIUIAHBI;



TOTOBHOCTBIO W  CHOCOOHOCTHIO K  MaTeMaTUYeCcKOMy OO0pa3oBaHUI0 U
caM00Opa30BaHUI0 Ha TMPOTSIKEHUU BCEH >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANPABICHHOCTH.

JKOJI0rMYeCcKoe BOCIMTaHHEe:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYyJIbTYphbl, TMOHUMAHUEM BIIUSHUS
COI[MAJIbHO-D)KOHOMUYECKUX IMPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMAIBbHON
cpedbl, OCO3HAHHMEM TJIOOAJTBHOTO XapakTepa JKOJOTUUECKUX  MPoOseM;
OpPUEHTAIIME HAa NMPUMEHEHHWE MATEMaTUUYECKHWX 3HAHWM ISl pElIeHus 3ajad B
00JIacTH  OKpYXarlleil cpelabl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MOXHBIX ITOCJICICTBUU I OKPYKAIOIIEH CPEbI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKH ¢  OOIIECTBEHHOM  MPAKTUKH, T[OHUMaHUEM
MaTEMaTUYECKOW HayKh Kak cdepbl UYeIOBEYECKOW ACATEIBHOCTH, JTAroB &
Pa3sBUTUS W 3HAYUMOCTH JUISl PAa3BUTUS LUBWIM3ALMU, OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIATh MPOEKTHYI0 U HCCIEAOBATENBCKYIO JESITEIbHOCTD
VH/IMBUIyaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe PE3yJbTaThl OCBOCHMS MPOTPAMMBbI YU4E€OHOTO MpeaMera
«MaremaTuka» XapaKTepU3yrTCs OBJIJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie  noznasamenwvuwvle  Oelicméus,  obecneuusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX HPOUECCO8 00YYAOWUXCS (0C8OeHUe
Memoo0o8  NO3HAHUSL — OKpYXcalowe2o  Mupa,  npuMeHeHue  J102UYECKUXx,
uccie008amenbCcKux onepayuil, ymenul pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeiicTBU:

e BBISBISITH U XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKN MATEeMAaTHUYECKUX
00BEKTOB, TOHATUN, OTHOLIEHUWA MEXIY MNOHATUIMH; (HOPMYIUPOBATH
ONpE/CIICHUs]  TOHSATUN; yCTaHABIMBATh CYIIECTBEHHBIA  MPHU3HAK
KJlaccu(uKanuy, OCHOBaHUSA JUIsl 00OOUIEHUS M CpPAaBHEHHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCHPUHHMATh, (GOPMYJIUPOBATH M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpULIATEIbHBbIC, €AMHUYHbIC, YACTHbIE U OOIIUE;
YCJIOBHBIE;

e BBIBIATH  MaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3U WU
npotuBopeursi B (akTax, MAHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;



npejyiaratb ~ KpUTEpUM Uil BBIABIEHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JleNIaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX H
VMHIYKTHBHBIX YMO3aKIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITEJIBHO JI0Ka3aTeIbCTBA MaTeMaTUYECKHX
YTBEPXKJICHUN (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOJUTHL TPUMEPbl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>XJICHUS U BBIBO/IbI;

e BBIOMpATh CHOCOO perieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUs, BBHIOMpaATh Haubonee MNOAXOAAIINN ¢ Yy4ETOM
CaMOCTOSTENIbHO BBIICNIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckme 1eiicTBU:

* HCIOJIb30BaTh BOMPOCHI KAK HCCIIEOBATEIbCKUA MHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mmpodiemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpoBaTh  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULIUI0, MHEHHUE;

* TPOBOJUTH CaMOCTOSATENBLHO CIUTAaHUPOBAHHBIN JKCIIEPUMEHT,
UCCIICJIOBAHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTro
00BEKTa, SBJIEHMUS, NPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXKIY
00BbEKTaMU, SIBJICHUSIMU, TPOIECCAMU;

e  CaMOCTOATENHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHUS, OLIEHMBATh JOCTOBEPHOCTb
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHHUI;

e MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCA, a TAKXKE BBIJBUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ undpopmaumeii:

e BBUBJIATH JePUIUTHI MHPOpPMAINU, JAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI pEILICHHUs 3a]1auu;

e BbIOMpaTh HWHGOPMANMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OpPMAIUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTaBICHUS;

* CTPYKTYpPUPOBAaTh MH(POpPMALIMIO, MPEACTABIATh €€ B PA3IMYHBIX (PopMax,
WUTIOCTPUPOBATH TpadUUuecKy;

e OIICHUBATh HaJEXKHOCTh uH(popMaIu o CaMOCTOSITENILHO
c(hopMyJTUPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanvnvie KOMMYHUKamMueHble  Oelicmsus, 00ecnedusarom

chopMUpo8aHHOCMb COYUATLHBIX HABLIKOG 00VUATOUWUXCHL.



OO0urenue:

BOCIpUHUMATh U  (OPMYJIHPOBAaTh CYXKICHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIAIMH OOIIEHMS; SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX UM MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJly pelleHus 3a/1a4i, KOMMEHTHUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B X0/ 00CYKIEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIa€MON TEMBI,
npoO0sIeMbl, periaeMoi 3aJjaum, BbICKA3bIBATh UJIECH, HAIICJICHHbIE HA MIOUCK
pELICHMs]; COIMOCTaBIATh CBOM CYXKJIEHUA C CYXICHUSIMH JIPYTUX
YYaCTHUKOB AHAaiiora, oOHapyXUBaTh Pa3W4Me U CXOJCTBO IMO3UILIUN; B
KOpPEKTHOM popme GpopMyIupoBaTh pa3HOIIaCUsl, CBOU BO3PAXKECHHUS;
OPEICTaBISITh  pE3yJNbTaThl  pelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJIEIOBaHMS,  TPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WH/IMBUIYAJILHON pabOThI IPU PEIICHUH YUEOHBIX 3a/1a4; TPUHUMATH 11eJTb
COBMECTHOM JeATEIBHOCTH, IUTAHHPOBATh OPTaHW3aIUI0 COBMECTHOMN
paboThI, pacripeAeNaTh BUABI PaOOT, JOTOBAPUBATHLCS, 00CY X IATh MPOIECC
U pe3yibTaT paboThl; 00001aTh MHEHUS HECKOIBKHX JIIOJICH;
y4acCTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYykIeHHS, 0OOMEH MHEHHI,
«MO3TOBBIC IITYPMbI» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPabOThI H
KOOPJIMHUPOBATh CBOM JEHUCTBHS C JPYTMMH YiIe€HAMHU KOMAaH/IbI,
OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIWI MPOMYKT MO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnuvie  pecynamuenvle  Oelicmeus, obecneuusaiom

GdopmuposaHrue cMbICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTABJISITH IJIaH, AITOPUTM PELIEHUS 3a]1a4H, BBIOUpaTh CIIOCO0 peleHus
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUI C Y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BJIQJIETh HAaBBIKAMHM [IO3HABATEJIILHOM peduiekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JCHUCTBUUA W MBICIMTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yJbTaTa peeHns MaTeMaTUYECKOM 3a/1a4H;

MPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh MpPHU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHBBI B JICSITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSTENHCTB, TAHHBIX, HAMICHHBIX ONTNOOK, BHISBIICHHBIX TPYIHOCTEH;



e OLEHUBaTh COOTBETCTBHUE pe3yJbTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTIIKEHUS WIM HENOCTHKECHHUSA DPE3YJIbTAaTOB ICATEIBHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

10 KITACC

OmnepupoBaTh MOHATHUSIMHE: TOYKA, TIPsIMast, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH W CJICACTBUS W3 HUX TPH PEIICHUU
reOMETPUYCCKHX 3a]aY.

OnepupoBaTh MOHIATHAMU: MMAPAUICIBHOCT U MEPICHIUKYISIPHOCTD HPSIMBIX
Y MJIOCKOCTEM.

KnaccudummpoBate B3auMHOE pPaCIOJIOKEHHE TPSMBIX W TUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMH: ABYTPaHHBIM YIrojl, TpaHW JBYI'PAHHOIO YIJIa,
pedpo ABYTpaHHOTO yTJia; JUHEHHBIM YroJl JBYIPAHHOI'O YIJIa; rpajyCHas Mmepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TOHATHSIMH: MHOTOTPAHHHMK, BBIMYKJIBIH W HEBBITYKJIBINA
MHOTOI'PaHHHK, 3JIEMEHTHI MHOTOTpaHHHUKA, MPAaBUJIbHBI MHOTOT'PaHHUK.

Pacmo3HaBaTh OCHOBHBIC BHUIBI MHOTOI'PDAHHHMKOB (IHpaMuja; IIpH3Ma,
IPSIMOYTOJIbHBIN TapaJlIeNIeIHIIe]I, KyO).

KnaccudunmpoBarh ~ MHOTOTpAaHHUKH,  BBIOMpas  OCHOBAHHS IS
Kkiaccuukanuy  (BBIMTYKJIBIE W HEBBIMYKJIBIE MHOTOTPAHHUKW, TIPABWIIbHBIC
MHOTOI'PaHHHKH; TIPSIMbIE M HAKJIIOHHBIC IPU3MBbI, TTapaJlICICITUIICIbI ).

OnepupoBaTh MOHATHUSIMH: CEKYIIasl INIOCKOCTh, CCUCHHE MHOTOTPaHHUKOB.

OOBACHATH IPUHITUIIBI IOCTPOCHUS CEYCHUH, UCTIONB3YSI METO/I CJICIOB.

CTtpouTh Cc€UEHHUS MHOTOTPAHHHKOB METOJIOM  CJIEJIOB,  BBITIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI
CBepxy, COOKy, CHH3Y.

Pemate 3a1aun Ha HAXOXKJICHUE TCOMETPUYSCKHUX BEJIIMUMH 110 00pa3IaM Hin
aNropuT™MaM, TPHUMEHSS W3BECTHBIC AHAIMTHYECKHE METOJIbI TIPH PEIICHUN
CTaHJAPTHBIX MaTEMAaTHYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSIHUN MEXTY TBYMS
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO IIJIOCKOCTH, MEKIY
CKPEITUBAIOIIUMHUCS MPSMBIMH.

Pemate 3a1aun Ha HaXOXKICHUE TCOMETPUYECKHUX BEJIIMUMH 1O 00pa3iaM Hin
aNropuT™MaM, TPHUMEHSS W3BECTHBIC AHAIMTHYECKHE METOJIbI TIPH PEIICHUN
CTaHAAPTHBIX  MaTEeMaTHYECKUX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPCIIUBAIOIIUMHUCS MPSIMBIMH, MEXKIYy TMPSIMOM W  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, JIBYT'PAaHHBIX YTJIOB.



Boruncnate 00bEMBI M IJIOLIAAN [MOBEPXHOCTEH MHOTOTPAaHHMKOB (IIpHU3Ma,
nupaMpja) ¢ TMpUMEHEHHUEM (OpMyJ; BBIYMCIATH COOTHOLIEHMSI MEXAY
IUIOLIAASIMU TOBEPXHOCTEHN, 00bEMaMU 0I00HBIX MHOTOTPAHHUKOB.

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

W3Bnekatrb, mnpeoOpa3oBbIBATh M HMHTEPHPETUPOBATH HH(MOpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTABICHHYIO HAa YepTexkax U
PUCYHKAaX.

[IpumeHsATh TeoMeTpuueckue (akTbl UIsl PELICHHS CTEPEOMETPUUYECKHUX
3a7ay4, PEANOJIAraroluX HECKOIBKO 1IaroB PELIECHHUs, €CJIU YCIOBUA IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

[IpumeHATs mpocTedlive NPOrPaMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELLIECHUN CTEPEOMETPUUECKUX 3a1ay.

[IprBoanuTh NpHMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEM B NPUPOLE H
YKU3HHU, paCIIO3HABATH IIPOSIBIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IprMeHATH MOIYyYEHHBIE 3HAHWSA Ha IIPAKTUKE: aHAJIU3UPOBATh pPEajbHbIC
CUTyallud U IPUMEHATb U3YYEHHBIC IIOHATUS B IIPOLIECCE IIOUCKA PELICHUs
MaTeMaTH4ecKd C(HOPMYIHPOBAHHONW TPOOIEMBbI, MOJAETUPOBATH peaJbHbIC
CUTyallud Ha A3bIKE T[E€OMETPUHU, UCCIENOBAaTh IIOCTPOCHHBIE MOJECIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MTOHATHI U TeopeM, annapaTa aareOpsbl; pemarh
IIPAKTUYECKUE 3a1a4, CBA3AHHbBIEC C HAXOXKICHUEM T€OMETPUUYECKUX BEJIMYHH.

11 KIIACC

OnepupoBaTh MOHATUSAMHU: LUIUHAPUYECKAas MOBEPXHOCTh, 00Opa3yromue
IWINHAPUYECKON  MOBEPXHOCTH;  IIWJIMHAP;  KOHUYECKass  MOBEPXHOCTH,
oOpa3yromne KOHU4EeCKOW MOBEPXHOCTH, KOHYC; cepruecKas MOBEPXHOCTb.

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

OOBACHATH CITOCOOBI MOJTYYEHHUS TEJ BpaIllCHHUS.

KnaccudunupoBaTs B3aMMHOE pacnoioskeHue Cepbl U MIOCKOCTH.

OnepupoBarh MOHATUSAMU: IIaPOBON CEITMEHT, OCHOBAaHUE CETMEHTAa, BBHICOTA
CErMEHTA; IIapOBOW CJIOH, OCHOBAaHHUE IIAPOBOIO CJIOS, BBICOTA ILIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Boruncnsate  00BbEMBI M IJIOMAAM  TOBEPXHOCTEH  TeNm  BpaIICHUS,
r€OMETPUUYECKUX TEJ C MPUMEHEHHEM (popMyI.

OnepupoBaTh MOHATHSIMH: MHOTOIpDAaHHUK, BIHCaHHBIH B cdepy u
ONHCaHHBIM OKOJIO c(epbl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WJIM TEJO
BpaIleHusl.

BbIYncnsaTe COOTHOLIECHUST MEXy TUIOIMAIIMU MOBEPXHOCTEH M 00BEMaMu
MO0IOOHBIX TEJL.



N3o0paxkarh m3ydaembie QUTYpPhl OT PYKH W C TNPUMEHEHHEM TPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
(quryp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUYEHUS TEJ BPAILECHHUS.

W3Bnekath, WHTEPIPETUPOBATH U MpeoOpa3oBhIBaTh WHGOPMAINIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPeCTAaBICHHYIO Ha YepTexkax U
pUCYHKaXx.

OneprpoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE [EUCTBUSL CIOXKEHHS BEKTOPOB, BBIYUTAHUA BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHITH, KAKUMH CBOMCTBAMHU OHU 00JIaJIaIO0T.

[IprMeHATh MpaBWIIO Mapajuieienunea.

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

Haxomute cymmy BEKTOPOB M NMPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOPAMH, CKaJISpPHOE TMPOMU3BEIAECHUE, pACKIAAbIBAaTh BEKTOp MO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOW CUCTEME KOOPIHUHAT.

[Ipumensaty reoMerpudeckue QakTbl IS PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaralolnX HECKOJIBKO IIAaroB PELICHHUs], €CIIA YCIIOBHS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

Pemars mpocreiimme reoMeTpuYecKue 3aJa4d Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemlare 3amaum Ha JOKa3aTENbCTBO MATEMATHYECKUX OTHOLICHUH U
HAXO0XKJEHUE F€OMETPUUYECKHUX BEJIMYMH M0 00pa3liaM WM alropurMam, IpuMeHss
W3BECTHBIE METO/IbI IPH PEIICHUH CTAHAAPTHBIX MaTEMaTUYECKHUX 3a7ad.

[IpumeHsaTs OpocTEHIIME MPOrPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a/1a4.

[IpuBoaUTh NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTENM B NPHUPOJE U
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJTyYEHHBIE 3HAHMS HA IPAKTUKE: AHAJIU3UPOBATH DPEAbHBIC
CUTyallud W TMPUMEHATb W3YUYECHHBIE IIOHATUS B INPOLECCE IOKWCKA PEUICHUSA
MaTeMaTU4YeCKu CQOPMYIMPOBAHHON TPOOIEMBbI, MOJICIUPOBATH pealbHbIC
CUTyallUd Ha S3bIKE TIE€OMETPUH, MCCIEAOBAaTh IOCTPOCHHBIE MOJIEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOPEM, anmnapara anreOpbl; peraTh
IIPAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.
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n/m | TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
bu6mmoreka [JOK
1 B 10
BEACHHE B CTEPCOMETPHIO https://m.edsoo.ru/1¢209e37
[IpsiMbI€ ¥ TUIOCKOCTH B
) IIPOCTPAHCTBE. 12 | bub6nuorexa [IOK
[TapaenbHOCTH NPSIMBIX U https://m.edsoo.ru/1¢209e37
IJIOCKOCTEN
3 [IeprieH UKy IAPHOCTD 12 bubnuoreka [IOK
IPSIMBIX U IJIOCKOCTEH https://m.edsoo.ru/1¢209e37
4 VYTibl MEXAY NPSAMBIMU U 10 1 bubnuorexa [JOK
IJIOCKOCTSMU https://m.edsoo.ru/1¢209e37
b K
5 MHOrorpaHHuKu 11 1 nommorexa O
https://m.edsoo.ru/1c209e37
b K
6 O0BEMBI MHOTOTPAaHHUKOB 9 1 nommorexa O
https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: ceueHus, 4 | bubnuorexa [JOK
PACCTOSIHUSA U YIJIBbI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB 68 5 0

[10 [TIPOTPAMME



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

Kouan4yecTBo yacos DJIeKTPOHHbIE
HaumenoBanmue
Ne (undposbie)
pa3aesioB U TeM Kontpoabnusie | IlpakTnyeckue
n/n Bcero oOpa3oBaTeJibHbIE
NPOrpamMMsbl padoTsI padoThI
pecypchl
bubnuorexa [JOK
1 T 12
eI Bpatierit https://m.edsoo.ru/1¢209e37
N bubmuorexa [JOK

2 1
OOBEMEI Te > https://m.edsoo.ru/1¢209¢37
Bexkrops! u

3 KOOPJWHATHI B 10 1 bubmorexa [IOK

P https://m.edsoo.ru/1¢209¢37
MIPOCTPAHCTBE
[ToBTOpEHuUE,

4 00001IeHHE, 7 1 bubnuoreka [JOK
CHUCTEMAaTHU3alus https://m.edsoo.ru/1¢209e37
3HaHUH

OBUIEE KOJIMYECTBO
i 34 3 0

YACOB IIO ITPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Kontpoasnbie | IlpakTuueckue op
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoTsbI
pecypchl
OCHOBHBIE OHSTHS CTEPEOMETPHUU:
TOYKA, IpsiMasi, IIOCKOCTb,
npoctpaHcTBo. IIpaBuma
1 1/1506 I;)KGHI/ISI Hapnc HKax: 1 2.09 Bubmaorexa LOK
p pucy o ) https://m.edsoo.ru/aecc77cd
M300paKeHUS TUIOCKOCTEH,
napajuieIbHBIX MPSMBIX (OTPE3KOB),
CEpEeIMHBI OTPE3Ka
ITonsTHA: nepecekaromumecs
2 IUIOCKOCTH, TIEPECEKAIOIINECS MPsIMast 1 2.09 Bubmiorexa OK
- 11ep B p ) https://m.edsoo.ru/2d8a9¢99
H IJIOCKOCTD
[lonsTus: nepecekarouecs
3 IUIOCKOCTH, IEPECEKAIOIIHNECS IpAMast 1 9.09 bubmiorexa IJOK
- 11ep = p ) https://m.edsoo.ru/db685¢73
U IJOCKOCTD
3HAKOMCTBO C MHOTOTpaHHHUKaMH,

4 n300pa’keHre MHOTOTPaHHUKOB Ha 1 9.09 bubnuorexa [IOK
pHUCYHKaXx, Ha MPOECKIMOHHBIX ' https://m.edsoo.ru/a63959ed
yepTexax
Hauanpabie cBeieHms o Kyoe u

5 nupaMuJie, X pa3BEPTKU U MOJCIIH 1 16.09 bubmmorexa [IOK

PAMHIC, UX P p AACIH. ' https://m.edsoo0.ru/b30dff38
CeueHust MHOTOTPAaHHUKOB
bu6mmoreka [{OK
6 HauaneHbIe cBeneHNS O KyOe U 1 16.09
A 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

MMAPAMUIE, UX Pa3BEPTKU U MOJCIIH.
CedeHusi MHOTOIPAHHUKOB

[ToHsATHE 00 AKCUOMATUYECKOM

7 IIOCTPOCHUU CTEPEOMETPUN . AKCHUOMBI 23.09 Bubmzorexa LIOK
p p pHH: ' https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CJIEACTBUS U3 HUX
ITouste 06 aKCHOMATUYECKOM
8 IIOCTPOECHUU CTEPEOMETPUU: AKCHOMBI 23.09 Bubmzorexa LIOK
p p pHH: ' https://m.eds00.ru/239c8cb4
CTEPEOMETPHUH U CIEACTBUS U3 HUX
ITousitTe 06 aKCHOMATUYECKOM
9 IIOCTPOCHHUHU CTEPEOMETPHUH: aKCUOMBI 30.09 Bubmrorexa HOK
P P puH: ' https://m.eds00.ru/65¢6b106
CTEPEOMETPHUH U CIEACTBUS U3 HUX
ITonsatre 00 aKCMOMATHUYECKOM
10 MOCTPOSCHUH CTEPEOMETPHUN . AaKCHOMEI 30.09 Bubmmorexa IOK
P P puH: ' https://m.edsoo.ru/258c245
CTEPEOMETPHUH U CIICJICTBUS U3 HUX
B3anMHOe pacnonoxeHue npsMsIx B
1 IIPOCTPAHCTBE: MEPECEKAIOLINECS, 210 bubnuorexa [IOK
MapajuieIbHbIE U CKPEIIUBAOIINECS ' https://m.edsoo.ru/1a252016
MpsMbIE
[TapanienbHOCTh IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTRBE:
12 napaieybHbIe IPIMBIE B 7.10 Bubmzorexa LIOK
P P . ' https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MAPAJICIIBHOCTD TPEX
MPSAMBIX
[TapanienbHOCTh IPSIMBIX U
13 IJIOCKOCTEH B MPOCTPAHCTRBE:! 14.10 bubmmnoreka [JOK
[TapannensHOCTH NPSIMOU U ' https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
Bubnunoreka IIOK
14 VYTl ¢ COHANpaBIeHHBIMU 14.10 1

https://m.edsoo.ru/9f4071b9
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https://m.edsoo.ru/239c8cb4
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https://m.edsoo.ru/258fc245
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CTOpPOHAMH

VYros MexIy NpsSMbIMU B

bu6mmoreka [JOK

15 21.10
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B 21.10 bubnuorexa [JOK
HPOCTPaHCTBE ' https://m.edso0o0.ru/2935a9a0
17 [TapanienbHOCTb MIIOCKOCTEH: 11.11 bubnuorexa LIOK
MapajuieIbHbIE TUIOCKOCTH ' https://m.edsoo.ru/2e18{255
18 CaolicTBa napaieabHbIX MIIOCKOCTEN 11.11 bubmorexa HOK
https://m.edsoo.ru/e504d656
[Ipocreiine NpoOCTPaHCTBEHHBIE
19 (burypsl Ha MIIOCKOCTH: TETPAdT 18.11 bubmorexa HOK
yp - TeTPasp, ' https://m.edsoo.ru/4a28dc02
Ky0, napaJuiesenumnes
bubmuoreka [{OK
20 ITocTpoeHue ceuenui 18.11
DOCHHE CCHEHHH https://m.edsoo.ru/1d434d0f
bu6mmoreka [JOK
21 [TocTpoenue ceuenunit 25.11
P https://m.edsoo.ru/ec26feSd
Konrponsnas padora no Teme
2 "[IpsimMbl€ U TUIOCKOCTH B 95 11 bubnuorexa [IOK
npoctpaHcTse. [lapamienbHOCTh ' https://m.edsoo.ru/9a0a9%e56
MPSAMBIX U MJIOCKOCTEMN"
IlepneHIUKYISIPHOCTL OPSIMOU U
23 HJI(I))CKOCTI/I'};IG I;IGH UK F1)1;1 HbIE 2.12 bubmotera [JOK
- TTCPTICHANKY AP ' https://m.edsoo.ru/b19f6a5d
IpsIMbI€ B IPOCTPAHCTBE
24 [Ipsimbie mapaienbHbIE U 912 bubnnorexa [JOK
MEPIECHANKYIIAPHBIE K INIOCKOCTU ' https://m.edsoo.ru/0ac11c95
)5 [IpsimMble mapasnenbHble U 9.1 bubnnorexa [JOK
MEPIIEHANKYJISPHBIE K IIJIOCKOCTH ' https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHuKyIsIpHOCTH 9.12 bubnumorexa [IOK



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
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MIPSAIMOM U TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

[Tpu3Hak neprneHaAuKyIsIpHOCTH

bu6mmoreka [JOK

27 o 16.12
MPSIMOU ¥ IUIOCKOCTH https://m.edsoo.ru/79165d15
)3 Teopema o npsmoit 16.12 bubnuorexa [JOK
MEePIEeHANKYISIPHOMN TIJIOCKOCTH ' https://m.eds00.ru/635¢5087
29 Teopema o npsimoit 93.12 bubnuorexa LIOK
MEPIECHANKYISIPHOMN MJIOCKOCTH ' https://m.edsoo.ru/bd3745f8
30 TeopeMma o npsamon 93.12 bubnuoreka [IOK
MEPIECHANKYISAPHOM IIJIOCKOCTH ' https://m.edsoo.ru/7d18834b
[lepnieHauKyIsIp ¥ HAKIOHHBIE:
bu6mmoreka [IOK
31 paccTosgHuEe OT TOYKHU OO0 NIIOCKOCTH, 30.12
g https://m.edsoo.ru/33¢477d3
paccTosiHue OT NMPSAMOM J0 MIIOCKOCTH
[lepnienquKymsip U HAKJIOHHBIE:
32 a(iTOSIHI/IGYOT I";O‘—IKI/I 0 TJIOCKOCTH 30.12 bubmorera [IOK
p il ’ ' https://m.edsoo.ru/66fefadd
paccTosiHue OT NMPSMOM 10 MIIOCKOCTH
[lepnienquKysip U HAKIOHHBIE:
33 anCTOSIHI/ICYOT EO‘IKI/I 0 IJIOCKOCTH 13.01 bubmotera [IOK
P J;I ’ ' https://m.edsoo.ru/aSb7b8e3
paccTosiHue OT IPSIMOM A0 TNIOCKOCTH
[lepnieHquKyIsip U HAKIOHHBIE:
34 aCli:TOSIHI/IGYOT EO‘-IKI/I 0 INIOCKOCTHU 13.01 bubmotera [TOK
p fl ’ ’ https://m.edsoo.ru/dbee22bc
paccTosiHuE OT NPSIMOM A0 IUNIOCKOCTH
15 VYTIubl B IPOCTPAHCTBE: YIOJl MEXIY 20.01 bubnuorexa [JOK
MPSMOU U TJIOCKOCTBIO ' https://m.edsoo.ru/6b61b2b4
16 JIByrpaHHbIi yroj, TUHEHHBIN yro 20.01 bubnuorexa [IOK
JIBYI'PaHHOIO yrja ' https://m.edsoo.ru/5fa0b3ce
37 JIByIpaHHBIN YIOJI, TMHEHHBIN yIroil 2701 bubnuoreka [IOK
JIByTPaHHOTO yIJia ' https:/m.edsoo.ru/c7c¢777ed
38 [leprieHAMKYISAPHOCTD MIIOCKOCTEM: 27.01 bubmuoreka [JOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
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https://m.edsoo.ru/a5b7b8e3
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IpU3HAK [EPIEHAUKYIIAPHOCTH IBYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

IlepneHqUKyIAPHOCTD MIJIOCKOCTEM:

39 MPU3HAK HEPHIECHINKYIIPHOCTHA ABYX 3.02 Bubmzorexa LIOK
p Vp Y IIAD By ’ https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEH
IlepneHaUKYIIPHOCTD MIIOCKOCTEH:
40 i} I/II)SHaK neyneg UKYISIPHOCTH JIBYX 3.02 Bubmzorexa LIOK
p vp FHIYIEP ABY ' https://m.edsoo.ru/ba75dc57
IUIOCKOCTEN
bu6mmoreka [JOK
41 TeopeMma 0 TpEX MEPNEHAUKYIIIPAX 10.02
p p p Ay AP https://m.edsoo.ru/e4972cdc
bubmuoreka [JOK
42 TeopeMa 0 TpEX NEPHECHINK a 10.02
PEMa O TPEX HEPHEHAMKYLApax https://m.edsoo.ru/52188a7d
bu6nmoreka [JOK
43 TeopeMma 0 TpEX MEPIEHIUKYIIIPAX 17.02
p p p FMKY AP https://m.edsoo.ru/9f246736
Konrponsnas pabora no remam
44 "[lepnieHAUKYISPHOCTD NMPSAMBIX U 17.00 bubnuoreka [IOK
mIockocTeil" u "YTibl Mexy ' https://m.edsoo.ru/5b971ef3
MPSIMBIMU ¥ TUIOCKOCTSAMH"
[loHsiTHE MHOTOIpAaHHHUKA, OCHOBHbIE
3JI€MEHThl MHOTOTPaHHUKA,
45 BBIIIYKJIBIE 1 HEBBIMTYKIIBIE 24.02 Bubmzorexa LIOK
Y Y . ) https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKHU; pa3BEPTKA
MHOTOTpaHHHUKA
[Ipusma: n-yronpHasi npu3Ma; rpaHu U
46 OCHOBAaHMS IIPU3MBI; IPsAMasi U 94,02 bubnmnoreka [JOK
HAKJIOHHAS TTPU3MBI;, OOKOBAs U ' https://m.edsoo.ru/b4ad63ad
MOJTHASI TTIOBEPXHOCTH TIPU3MBbI
47 [Tapamenenunen, NpsAMOYIrOJIbHbII 3.03 bubnuoreka [IOK

napajiieJICnuIic 1 u €ro CBOMCTBaA

https://m.edsoo.ru/8a7be683
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48

[Inpamua: n-yrojapHas NupaMu/a,
IPaHHU U OCHOBaHUE ITUPaMUIbL;
O0KOBast U NOJIHAsI IOBEPXHOCTh
MApaMU/bl; IPABUIIbHAS U YCEUEHHAs
nupamua

3.03

bu6mmoreka [IOK
https://m.edsoo.ru/fblcd0as

49

[TpaBuiIbHBIC MHOTOTPAHHHUKH:
HOHSTHE PABHIBHOTO
MHOTOIPaHHHKA; PABUIIbHAS IPH3Ma
U [IPaBIJIbHAS TUPAMU/IA; TPABUIbHASL
TpeyrojbHas MMpaMuia 1
NIPaBUJIBHBIN TETpasap; KyO

10.03

bu6mmoreka [{OK
https://m.edsoo0.ru/074c8865

50

[IpencrarieHue o MpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadp,
JOJIeKadIp U UKOCAdIP.

10.03

bu6mmoreka [{OK
https://m.edsoo.ru/a0fdd5bf

51

CuMMeTpust B IPOCTPAHCTBE:
CUMMETpUSI OTHOCUTEIBHO TOUKH,
MPSAMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETpUU B TUpaMUIax,
napasuieNenuneaax, NpaBuibHbIX
MHOTOTpaHHUKAX

17.03

bu6mmoreka [{OK
https://m.edsoo.ru/b9e777d9

52

Brraucienue 21eMeHTOB
MHOTOTPaHHUKOB: pEOpa, TuaroHasm,
YIJIBI

17.03

bu6mmoreka [IOK
https://m.edsoo.ru/6¢cdbecef

53

[1nomanps 60KOBOM OBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTHU MPSAMOMN
MIPU3MBI, TUIOIIA/(b OCHOBAaHUH,
TeopemMa 0 GOKOBOM MOBEPXHOCTU
MPSAMON MPU3MBbI

24.03

Bbu6mmoreka [JOK
https://m.edsoo.ru/37d84157

54

[Inomaap 60KOBOM OBEPXHOCTH U

24.03

bu6mmoreka [IOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
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ITOBEPXHOCTH ITPaBUIILHOMN

MUPaMHU/JIbI, TEOpEMA O TUIOIIAIN
OOKOBOI IMMOBEPXHOCTH YCECUEHHOM

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

MTAPaMU/IBI
55 KonTponbHas pabota no teme 2 04 bubnuorexa [IOK
"MHororpaHHuku" ' https://m.edsoo.ru/a95£5c¢04
N bubmuoreka [JOK
I1 7.04
36 OHATHE 00 00BEME https://m.edsoo.ru/7ad0020b
R bubmuoreka [JOK
57 006 14.04
PEM THPaMHAR https://m.edsoo.ru/235171b3
N bubnuorexa [JOK
14.04
38 OOBEM mipamu b1 https://m.edsoo.ru/f47dfefd
N bubnuorexa [JOK
59 06 21.04
DEM ITHPAMIIET https://m.eds00.1ru/79¢10312
N bu6mmoreka [JOK
21.04
60 OOBEM mpamiL! https://m.edsoo.ru/2faadc3f
bu6mmoreka [JOK
1 , 28.04
6 O0bEM mpu3MEI https://m.eds00.1u/79853608
bubmuoreka [JOK
62 O0né 28.04
DM TPHIMBL https://m.edsoo.ru/1e053890
N bubmuoreka [JOK
63 06 5.05
DEM TIPHSMET https://m.edsoo.ru/482d3f51
64 Konrponsnas padora o Teme 5 05 bubnuoreka [IOK
"OOBEMBI MHOTOTPAHHUKOB" ’ https://m.edsoo.ru/28a6573¢
[ToBTOpEeHME, 0000IIEHNE
65 cUCTEMAaTH3allis 3HAHUI. 12.05 bubmuoreka [JOK

[Toctpoenue ceueHuii B
MHOT'OI'paHHUKC

https://m.edsoo.ru/098bedad
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[ToBTOpEeHue, 060061IEHNE
cUcTeMaTH3alis 3HaHUH.

66 Brruucnenue pacctossHUii: MEXTy 1 12.05 bubnuorexa [JOK
JBYMsI TOUKaMHU, OT TOYKHU 10 IIPSMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH J0 IJIOCKOCTH, MEXTY
CKPELIMBAIOIIUMUCS TIPSIMBIMHU
bu6mmoreka [JOK
67 Htorosast KOHTpoJbHAsA paboTa 1 19.05 httns://m.edsoo. /b9 146be0
[ToBTOpEeHME, 0000IIEHNE
CHCTEeMaTH3alNs 3HAHHM.
Brranciienue yrioB: Mex
68 CKpGIJ_II/IBaIOH_[yI/IMI/ICSI HpHMIZMI/I, 1 19.05 Bubmzorexa IOK
. https://m.edsoo.ru/56765e8b
MEXy NMPSMOU U TIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
ITIOCKOCTSIMU
69 IToBTOpenue, 06001ICHNE 26.05 bubnuoreka [IOK
cucTeMaTu3alus 3HaHUu. https://m.edsoo.ru/56765e8b
70 [ToBTOpenue, 06061IeHNE 26.05 bubnuorexa [JOK
cUCTeMaTH3allis 3HaHUI. https://m.edsoo.ru/56765e8b
OBIIEE KOJIMYECTBO YACOB I10 70

[TPOTPAMME
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11 KITACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Jlara nudppoBLIe
Tema ypoka Kontpoabsnsie | IlpakTnyeckue op
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIEC
padoThI padoThI
pecypchl
Cdepa u map: ueHtp, paauyc,

1 HaMeTp; IUIOIIalb IIOBEPXHOCTHU 1 3.09 bubmmorexa [OK
a P> ta p ' https://m.eds00.ru/0341bc2b
cepsl
B3anmMHuoe pacnionoxenue chepsl u

bu6mmoreka [IOK
2 IUIOCKOCTH; KacaTelbHas MJIOCKOCTh 1 10.09
https://m.edsoo.ru/bed12a43
K chepe; momans chepol

3 N3o0pakenue cdepsl, mapa Ha | 17.09 Bbu6mmoreka [JOK
mockoctd. CeueHns mapa ' https://m.edsoo.ru/bc 15712
Hunuuapuyueckasi HOBEPXHOCTb,

4 o0pa3yrone MWIHHIPHISCKON | 24.09 bubnmnoreka [JOK
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON ' https://m.edso00.1ru/6054b8c¢1
MMOBEPXHOCTHU
Hunuaap: ocHoBaHMs U OOKOBast

5 MIOBEPXHOCTh, 00pa3yroIas 1 och; | 110 bubnuoreka [IOK
IUIOINA s OOKOBOM M IOTHOM ' https://m.eds00.ru/188f6216
MMOBEPXHOCTHU
N3o0pakeHue MuIMHApa Ha
ILIOCKOCTH. Pa3BépTKka HMIHMHApA.

6 CeueHus LUUTUH, pa (HJIOCKOCTII:IO 1 08.10 bubmorexa LHOK

H . AP ’ ' https://m.eds00.ru/016e25¢eb
napauieIbHON WK
MEePIEHANKYIISIPHONW OCH IIHJIUH]IPA)
bu6mmoreka [JOK
7 Konunueckas moBepxHOCTb, 1 15.10 1

https://m.edsoo.ru/c94ba09b
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o0pa3zyrommue KOHMIeCKOU
MOBEPXHOCTH, OCh M BEPIINHA
KOHHYECKOW TOBEPXHOCTH

KoHnyc: ocHOBaHue U BepIIMHA,

bubmuoreka [JOK

8 o6pa3y1£)1uaﬂ Hu ch; II0IIAAb 22.10 httos://m.edso:)_.[ru/897dd3b2
OOKOBOM U MOJTHOU MTOBEPXHOCTH
Y Cce4yEHHbIN KOHYC: a e u

9 BBICOTA; OCHOBaIi]I/(I:H (1)/165013(?1:)211]: ) 05.11 bubmmnorexa [IOK

’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N3o0pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHycCa.

10 CeueHnus koHyca (TJIOCKOCTHIO, 1211 bubmuoreka [JOK
IapajuIeJIbHOM OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
MJIOCKOCTBIO, TPOXOIAIIEH Yepe3
BEPIINHY)

1 KomOuHarus ten BpameHus u 1911 bubnuoreka [IOK
MHOI'OT'PaHHHUKOB https://m.edsoo.ru/3cefl10e5
MHOrorpaHHuK, ONMUCAaHHBINA OKOJIO

12 cdepsl; chepa, BUcaHHAsS B 26.11 bubnuorexa [JOK
MHOTOTPaHHUK WJIH B TETO https://m.edso0.ru/0b136158
BpalICHUs

13 Ilonsatue 06 00bEMe. OCHOBHEIE 03.12 Bbu6mmoreka [JOK
CBOICTBa 00BEMOB TE https://m.edsoo0.ru/26a03fb7

N bubmuoreka [JOK
14 OOBEM /P2, KOHyCa 10.12 https://m.edsoo.ru/5513d87b
N bub6mmoreka [{OK
15 OOBEM mapa u nomans cheper 17.12 https://m.edsoo.ru/d189bde2
16 [TogoOHBIE TENa B MPOCTPAHCTBE. 24.12 bubmorexa HOK

https://m.edsoo.ru/810cfleb
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COOTHOIIICHUS MEXTy TUIOIIAIIMHU
MMOBEPXHOCTEH, 00bEMaMM
IMOIOOHBIX TEI

17 KonrponsHas pabora o Temam 14.01 bubnuorexa [IOK
"Tena Bpamenus" u "O6bems! Ten" ' https://m.edsoo.ru/4a33a8ab
18 Bekrop Ha MII0CKOCTH U B 91,01 bubnuoreka [IOK
IIPOCTPAHCTBE ' https://m.edsoo.ru/5caefclb
bu6mmoreka [JOK
19 C 28.01
JIO’)KEHHUE U BBIYUTAHUE BEKTOPOB httos://m.edsoo.ru/ 234089
bu6mmoreka [JOK
20 Y 04.02
MHOCHHE BEKTOPa Ha JHCIO https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMIUJIAHAPHBIM BEKTOpPaM 11.02 bubmotera [TOK
P pam. ' https://m.edsoo.ru/a28fd74e
IIpaBuio nmapaenenumena
Pemenne 3ama4d, CBI3aHHBIX C
. . bubnuorexa [JOK
22 PUMEHEHUEM IIPABUJI IEUCTBUHU C 18.02
https://m.eds00.ru/5a827900
BEKTOpaMHU
KoopanaaTHO-BEKTOPHBINA METO.T
23 I I/Ip CIICHUN reOMef HYECKUX 25.02 bubmorera [IOK
PP P ' https://m.edsoo.ru/d3alfe30
3a1a4y
IIpssMoyronbpHas cucreMa
24 KOOpJMHAT B IIPOCTPAHCTBE. 04.03 bubmumoreka [IOK
Koopaunatsl Bextopa. [Ipocreiimue ' https://m.edsoo.ru/48db7058
3a/1auyd B KOOPJAMHATAX
25 Yron Mexay BEKTOpaMH. 11.03 bubnunoreka [JOK
CkansipHOe ITPOU3BEJICHUE BEKTOPOB ' https://m.edsoo.ru/725effc4
B
26 BIYKUCIICHUE YTIIOB MEXKIY 18.03 bubnuorexa [JOK

MIpsAMBIMHA U INIOCKOCTAMU

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

bubnuorexa [JOK

27 "BexTopsl 1 K?OpIH/IHaTLI B 1 25.03 httt)s://m.edsol_.[ru/77022f05
MIPOCTPAHCTBE
[ToBTOpEeHME, 0600IIEHNE 1

)3 cuctemaTusanus 3HaHui. OCHOBHBIC | 08.04 bubmuoreka [JOK
¢burypsl, pakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAaHUMETPUHU
[ToBTOpeHUe, 06001IeHNE 1

29 cucrtemaTusanus 3HaHui. OCHOBHBIS | 15.04 bubmuoreka [JOK
burypsl, GakThl, TCOPEMBI Kypca https://m.edsoo.ru/078cd 184
TUTAHUMETPHH
[ToBTOpeHue, 06001eHNE 1

30 cUcTeMaTH3allvs 3HaHWH. 3a1aun ) 99,04 bu6mmoreka [JOK
IUIAHUMETPUU U METOIBI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpeHue, 06001IeHNE 1

31 cUcTeMaTH3aIvs 3HaHWK. 3a1auu 1 29,04 bubmuoreka [JOK
IUITAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpeHME, 0000IIEHNE 1

17 cucreMartu3anus 3HaHuil. OCHOBHbIE 1 6.05 bubnnorexa [JOK
¢burypsl, hakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUU

bu6mmoreka [JOK

33 HtoroBasi KOHTpOJIbHAsA paboTa 1 13.05 httos://m.edsoo.ru/ecddd e

14 [ToBTOpEeHME, 0000IIEHNE 1 | 20.05 bubnuoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo0.ru/f465d10e

OBILEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepPsSieMOro .
o0pa3oBaTe/IbHON NPOrpaMMbI CpeHero o0ero 00pasoBaHus
pe3yJibTarTa
7 I'eomerpus
7.1 OnepupoBath MOHATHAMU: TOUKA, MPsAMasi, TNIOCKOCTh
75 [TpyMeHsSTh aKCMOMBI CTEPEOMETPUH U CIEACTBHS M3 HUX MPH PELICHUH
' reOMETPUUYECKUX 3a1a4
73 OnepupoBaTh MNOHATHAMH: NapalIEIbHOCTh U MEPHEHAUKYJISIPHOCTH
' MPSAMBIX U MJIOCKOCTEH
74 KnaccudunupoBaTe B3aMMHOE pacloiOXEHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NMOHATUSAMU: ABYTPAHHBIN YroJl, TPaHU JIBYIPAHHOIO YIJIa,
7.5 pedpo IBYTpaHHOTO yIJia, IMHEWHBIA YTOJl IBYTPAHHOTO YTJa, TpaaycHas
Mepa JBYTPaHHOIO yria
6 OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHUK, BBIMYKIBIM M HEBBITYKJIBIN
' MHOT'OTPaHHUK, 3JIEMEHTBHl MHOTOTPAHHUKA, TPaBUJIbHBI MHOIOTPAaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BUJbl MHOTOIPDAaHHUKOB (IMpaMuja, MpU3Ma,
. MPSIMOYTOJIbHBIN Mapasienenumnes, Kyo)
KnaccupunupoBaTe  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUId
. Kknaccuukanuy  (BBIMYKJIBIE WM HEBBINYKJIblE  MHOTOI'PAaHHHKH,
' MpaBWIbHbIE MHOTOTPAHHUKH, TIPSMbIE M  HAKIOHHBIE IPHU3MBI,
napauieJenuneb)
79 OnepupoBatb MOHSTHSMM: CeKyIas IUIOCKOCTB, CEYEHUE
' MHOTOTPaHHUKOB
710 OOBACHATP NPUHLUIBI  MOCTPOECHHUS  CEUYEHUH  MHOTOIPAaHHUKOB,
' UCIIOJIB3YSl METOJ CJIEZIOB
CtpouTh Ce4YeHHS MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBIMOJHATH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX GUTYD:
BUJI CBEPXY, COOKY, CHU3Y
7.12 Pematp 3a1aun Ha HaAXOXJAEHUE T€OMETPUUYECKUX BEIUYHH MO0 00pa3iaM




HIIN aJIrOpUTMaM, IMPUMCHASA HU3BCCTHBLIC AHAJIUTHUYCCKHUC MCETOIbI IIpH
pemieHun CTAHAAPTHBIX MATCMATUUYCCKHUX 3aJa4 Ha  BbIYHCIICHHUC
paCCTOSIHI/Iﬁ MCXKIAY ABYMS TOYKaMH, OT TOYKHU 0 pr[MOfI, OT TOYKH I0

IJIOCKOCTH, MCKAY CKPCIIUBAOIIUMUCS ITPAMBIMHA

7.13

Pematsn 3a/la4ud Ha HAXOXICHUC I'COMCTPHYCCKHUX BCIIMYHH I10 o6pa3uaM
HWJIN aJIrOpUTMaM, IMPUMCHAA HU3BCCTHLIC AHAJTIUTHUYCCKUC MCETOJAbI IIpH
peuieHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3a/lad Ha BBIYHUCJICHHUC YTJIOB
MCXKAY CKPCIIHUBAIOUMIMMHUCA IPSAMBIMH, MCKIY HpﬂMOfI H IINIOCKOCTBIO,

MCKAY IIOCKOCTAMU, IBYI'PAHHBIX YI'JIOB

7.14

Beruucnsate 00bEMBI W IUIOMIAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHHEM (HOPMYII, BBIYHCIISATH COOTHOIICHUS
MEXY ILTOIAAIMH MOBEPXHOCTEM, o0BéMaMu MOJOOHBIX

MHOT'OTpaHHUKOB

7.15

OnepupoBaTh MOHATHSMH: CUMMETPHsS B IPOCTPAHCTBE, LIEHTpP, OCh U

IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUH (PUTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpax, MPEICTABICHHYIO Ha

YepTekKax U pUCYHKax

7.17

[IpumensTh reomeTpuueckue (BaxkThl I PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEINONIArallliuX HECKOJIbKO IIAroB pEIICHMs, €CIU YCIOBUA

MIpUMEHEHUS 3a/1aHbI B ABHOU popme

7.18

[IpuMeHATH mpoOCTENIIME NPOrpaAMMHBIE CPEACTBA M JIIEKTPOHHO-

KOMMYHHUKAIIMOHHBIC CUCTEMBI IIPU PCIICHUU CTCPCOMECTPHUUYCCKHUX 3a/la4

7.19

HpI/IBO,Z[I/ITB MMPUMCPbI MATCMATUYICCKHX BaKOHOMepHOCTeﬁ B IMPpHUPOAC U

JKU3HU, PACIIO3HABATh MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHATH MoNTydYeHHbIE 3HAHHSI Ha MIPAKTHUKE: aHAIM3UPOBAThH pPealbHbIe
CUTyalluM W TPHMEHSTHh W3YyYCHHbIC IIOHATHS B IIPOIECCEe ITOMCKA
pelieHus MaTeMaTHYECKU chopMyITHPOBAHHOM pooIeMBl,
MOJIETTMPOBATh PEANbHBIC CUTYyallMH HA S3BIKE T'€OMETPUH, MCCIEIOBAThH
MIOCTPOCHHBIE MOJENH C HCIOJIb30BAHUEM T€OMETPUYECKUX MOHATHH H
TeopeM, ammapara aireOpsl, pemarh NPaKTHIeCKUe 331a4H, CBI3aHHbIE C

HaXOXKIACHUCM I'COMCTPUICCKUX BCININH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAaThl 0CBOCHUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero o01ero 00pasoBaHus
pe3yJibTarta
6 ['eomeTpus
OnepupoBaTh NOHITUSIMHU: IMIMHIPUYECKAs TTOBEPXHOCTh, 00pa3yroIiue
61 IIMHAPUYECKON TMOBEPXHOCTH, MMIMHIP, KOHHYECKAs MOBEPXHOCTD,
' oOpa3yrone KOHHMYECKOHW  IOBEPXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTh
6.2 Pacnio3naBats Tena BpaeHus (UIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIIOCOOBI MOTyYEHHSI TEJ BPALLICHHS
6.4 KnaccugunupoBars B3auMHOE pPaclookeHne cephl U MIOCKOCTH
OnepupoBaTh MOHSITUSIMH: IIAPOBONW CETMEHT, OCHOBAaHHE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIAPOBOM CJIOW, OCHOBAHHWE IIAPOBOrO CJOS, BHICOTA
[IAPOBOTO CJI04, IIIAPOBOI CEKTOP
6.6 Beruncnsate 00bEMBI W MUIOMIAAM TOBEPXHOCTEH TeNn BpalleHHs,
' TreOMETPUYECKUX TEJI C IPUMEHEHUEM (popmyt
OnepupoBaTh MOHSATHSAMH: MHOTOTPAHHUK, BIHMCAaHHBIA B cdepy H
6.7 OTMMCaHHBIN 0K0JIO cepshl, chepa, BUCaHHAST B MHOTOTPAHHHUK WJIH TEJIO
BpaLCHUS
63 BblUMCIATE  COOTHOLIEHMST MEXAY IUIOIAISIMHU TOBEPXHOCTEH H
' 00BEMaMU ITOTOOHBIX TEN
6.9 N3o06paxath nzyyaemble QUIYpbl OT PyKH M C IPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BreImonHATe (BBIHOCHBIE) IUIOCKHE YEPTEXH U3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTYp: BUI CBEpPXYy, COOKY, CHH3Y; CTPOUTH CEUCHHS Tel
BpallleHus
W3Bnekatb, MHTEPHPETUPOBATH M NPeoOpazoBbIBaTh WH(GOPMALIUIO O
6.11 NPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTYypax, IPEACTaBICHHYI0 Ha
yepTexax U pUCyHKax
[TpumeHsTh TeoMeTpuyecKrue (QaxKThl A PEHICHUS] CTEPEOMETPUUYECKUX
6.12 3aja4, MPEaojararoliuX HECKOIBKO IIaroB pPEHICHHs, €CJIA YCIOBHS
NpUMEHEeHHUs 3aJ]aHbl B IBHOH (popme
6.13 OrniepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrmomaaTe HCﬁCTBHﬂ CJIOKCHUA BCKTOPOB, BBIYUTAHUA BCEKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCJIO, O6’b$ICH$ITB, KakKUMH CBOMCTBAMHM OHH

o0JazaroT

6.15

HpI/IMeHﬂTB IpaBHJIO IIapaJuICICuIcaa npu CJI0KCHHU BEKTOPOB

6.16

OHCpI/IpOBaTL MNOHATHUAMU: ACKAPTOBBI KOOPAWHATHI B IIPOCTPAHCTBC,
BCKTOp, MOAYJIb BCKTOpPA, paBCHCTBO BCKTOPOB, KOOPAMWMHATHBI BCKTOPA,
yroai MExay  BEKTOpPaMH, CKaJIIpHOC  HPOU3BCACHHUE  BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB U IPOU3BEACHHE BEKTOpA Ha YMCIIO, YTOJ
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BE/ICHUE, PACKIIaAbIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

33.IlaBaTL IIJIOCKOCTh YPAaBHCHHECM B ﬂeKapTOBOﬁ CUCTCMC KOOpANHAT

6.19

Pematp HpOCTCﬁH.IHC reOMCTPpUYCCKUC 3aJa4d Ha IMPUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

6.20

Pemartr 3agaum Ha J0Ka3aTEIbCTBO MaTEMaTHUECKUX OTHOIIEHHH U
HaXO0XXACHUEC T'COMCTPUUCCKHUX BCIWYHH I10 06pa3uaM HIIN aJIrOpUTMam,
IMPUMCHSA HN3BCCTHBIC METObI npu peICHUU CTaHAAPTHBIX

MAaTEMATHYCCKUX 3ada4

6.21

[IpuMeHATs TpOCTEHIINE IPOTrpaMMHBIE CPEACTBA M JIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBbI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a1

6.22

IIpuBoaUTH MpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKHU3HH, pACIIO3HABATDH IPOSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

[IpumeHnsTh mMONydYeHHBIE 3HAHMSA HA TNPAKTUKE: aHATU3UPOBAThH
peanbHbIe CUTyallud W TNPUMEHATh W3YyYCHHBIE IOHATHS B IIpoIiecce
IOMCKA pELICHUSs MaTeMaTu4ecku c(opMyIupoBaHHONH MpPOOIEMBI,
MOJICIIMPOBATh PeajbHbIC CHTYallud Ha S3bIKE TEOMETPUH, UCCIIEI0BATh
MOCTPOCHHbBIE MOJIEIM C HCIIOJIb30BAHHUEM TI'€OMETPUUECKUX MOHATUH H
TeopeM, armapara anreOpbl, peraTh MPaKTHYECKUE 3aa4M, CBSI3aHHBIE C

HaXOKACHUEM I'€COMCTPHUICCKUX BCINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUSA

I'eomerpus

7.1

OcCHOBHBIE TOHATHS CcTepeoMeTpuu. Touka, MpsiMas, IJIOCKOCTb, HMPOCTPAHCTBO.
[TonssTue 00  aKCMOMATUYECKOM  IOCTPOEHUM  CTEPEOMETPUHU:  AKCUOMBI

CTCPCOMETPHU U CICACTBUA U3 HUX

7.2

B3aumHOe  pacmonokeHue IpAMBIX B IPOCTPAHCTBE:  IEpECEKaroLIuecs,
napajuleJbHble W CKpeluBaroIuecss ImpsMble. llapajiensHOCTs NPSMBIX U
IUIOCKOCTEM B TPOCTPAHCTBE: IapaJUleNIbHBIE MpsIMbIE B  NPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPSAMBIX, MAPAUICIBHOCTh IMPSAMOM U IUIOCKOCTH. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YTOJ MEXKIY MPSAMBIMH B  IIPOCTPAHCTBE.
[TapaenbHOCTD IIIOCKOCTEN: NapaljIe/ibHbIe INIOCKOCTH, CBOMCTBA ITapajuIeIIbHBIX
miockoctei. [Ipocteitmme mpocTpaHCTBeHHBIC (DUTYPHI HAa IIOCKOCTH: TETPadp,

KyO, apauieNenumne/1, IOCTPOCHNUE CEUeHUI

7.3

[lepneHAUKYISIPHOCTh MOPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSPHBIE MpsIMbIE B
MMPOCTPAHCTBE, NPAMBIC ITAPAJIJICIBbHBIC Y ICPICHAUKYJISAPHBIC K IJIOCKOCTHU, IIPU3HAK
NEePHEHANKYIISIPHOCTH MPSMOM U MIIOCKOCTH, TEOPEMA O MPSIMON MEePIEHIUKYIISIPHOU
MJIOCKOCTH. YTJBI B TIPOCTPAHCTBE: YIroJd MEXIYy TMPSAMOA U IUIOCKOCTHIO,
JBYIPaHHBIA yroJ, JUHEHHBIM yroia AByrpaHHoro yria. llepneHnukynsap u
HAKJIOHHBIC: PACCTOSHHE OT TOYKH 1O TIUIOCKOCTH, PACCTOSHHE OT MPSMON 10
TUTOCKOCTH, MPOEKIHs (PUTyphl HA TUIOCKOCTh. [lepneHAuKyISIpHOCTh IIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYJIAPHOCTH  JBYX  IUlockocte. Teopema o  Tpéx

NEPpNCHAUKYJIISIpax

7.4

IloHsATHE MHOTOrpaHHMKA, OCHOBHBIE DJIEMEHTBHl MHOIOTPAaHHHKA, BBIIIYKIIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: n-yrosibHas
npu3Ma, TPaHU U OCHOBAHMS IMPU3MBI, NpsiMas U HAKJIOHHAs MPU3MBbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Msbl. [lapamnenenunen, NpsMOyToIbHBIN HapaJIeIeHIIE]
U ero csoucrsa. [lupamuna: n-yroibHas nupamMuaa, TpaHd U OCHOBAHUE MHUPAMUIBL,
OOKOBasl M IOJIHAS MOBEPXHOCTh MUPaMU/Ibl, IPABUIbHASA U yCEUEHHAs NMUpaMUA.
OneMeHTbl Npu3Mbl M nHpamuzabl. [IpaBUiabHBIE MHOIOTpaHHMKHU: IIOHATHE
IIPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NpU3Ma M MPaBWIbHAS IUpamMuia,

MpaBUJIbHAS TPEYTOJIbHAS MUPAMUAA U MPABUIBHBIN TeTpasrap, Kyo. [IpencraBnenue




0 TMPaBWIBHBIX MHOTOTPaHHUKAX: OKTadAp, AOJAEKadp W ukocadapyrue CeueHus
MPU3MbI U TUPAMUIbI
CummeTpusi B TOPOCTPAHCTBE: CHUMMETPUS OTHOCUTENBHO TOYKH, HPSIMOM,
7.5 MJIOCKOCTH. DJIEMEHTHl CUMMETPHUH B MUPAMUJIAX, MMapajuieNenuIeax, MpaBUiIbHbIX
MHOTOIPAaHHHUKAX
Brruncnenue 31eMEHTOB MHOTOTPaHHHKOB: p&Opa, auaroHanu, yriel. [lnomanb
OOKOBOIl TOBEpPXHOCTM U IIOJIHOM NOBEPXHOCTU MpPSIMOW MPHU3MBI, IUIOIIA]b
7.6 OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMOr Tpu3Mbl. [1momane 60koBoi
MOBEPXHOCTH W TIOBEPXHOCTU TMPABUIBLHOM MHpPaMHIbI, TeOopeMa O IUIONIaau
yceuénHoi nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBL, TPUIMBI
77 [TogoGubIe Tema B mpocTpaHcTBe. COOTHOIICHHS MEXTY TIJIOMIAISIMHA TIOBEPXHOCTEH,
' 00BEMamMu TOJJOOHBIX Tell
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
6 I'eomertpus
[{unuHapuyeckas MOBEPXHOCTh, 00pa3yrolife HUINHIPHIECKONH MOBEPXHOCTH, OCh
6.1 LHWIMHIPUYECKON TNOBEpXHOCTU. LlumuHap: ocHOBaHMSA W OOKOBasl NMOBEPXHOCTD,
oOpa3yrolas 1 och, TUIOMIAlb OOKOBOH U MOJHOI MOBEPXHOCTH
Konunueckasi moBepXHOCTh, 00pa3yIolie KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
62 KOHMYECKOW TOBepXHOCTU. KOHyC: OCHOBaHHME W BepIIWHA, O0pa3yromias U OcCh,
' IJI01a b OOKOBOM W TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroliue u
BBICOTA, OCHOBAHUS 1 OOKOBasi TOBEPXHOCTh
Cdepa u map: ueHTp, paauyc, IuamMerTp, IIOMaab MOBEPXHOCTH cdepbl. BzanmHoe
6.3 pacnosnoxeHue cepbl U MIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, IMIomaib
chepsl
6.4 N3006paxeHnue Tea BpalleHus Ha MI0CKOCTH. Pa3BépTka nunuHapa U KoHyca
6.5 KoMOunanuu Tten BpamieHHs M MHOTOTPAaHHMKOB. MHOTOTpaHHUK, OMUCAHHBIN
' okoJ10 cdepsl, chepa, BMcaHHAs] B MHOTOTPAHHHK, WJIA TEJIO0 BPAIICHUS
[Tonsitne 06 o0BEmMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
6.6 MPSIMOYTOJILHOTO Tapayuienenuneaa u ciueAcTBus u3 He€. OO0bEM UMIUHApA,
koHyca. O0BEM Iapa u mIomaasb chepbl
6.7 [TogoOubie Tema B mpoctpancTBe. COOTHOLIEHUS  MEXKAY  IUIOMIAISIMU
' MOBEPXHOCTEH, 00bEMAMHK MOTOOHBIX TEJ
6.8 Ceuenus uunuHapa (MapauiebHO W TMEPHEHIUKYISPHO OCH), CEUEHUS KOHYycCa




(mapanenbHOE OCHOBAHUIO U MPOXO/sIIEe Yepe3 BEPILNHY ), CEUCHUs [1apa

Bextop Ha miockoctd U B mpocTpaHcTBe. CloKeHHE M BbIUUTAHUE BEKTOPOB.

YMHO)eHue BeKTopa Ha yucio. Pa3nokeHune BekTopa 1Mo TpEM HEKOMIUIaHAPHBIM

69 BekropaM. [IpaBuno mnapamienenunena. Pemenue 3agay, CBS3aHHBIX  C
MIPUMEHEHUEM MIPaBUJI ACHCTBUIN C BEKTOpaMHU
[IpsiMoyronbHasi cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreiimne 3amaun B KOOpAWMHATAX. YTod MexXIy Bekropamu. CkanspHoe

IMPONU3BCACHUC BCKTOPOB. Brrancnenne YIJIIOB MCXKAY NPAMBIMU W IIJIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELIEHUH F€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
MPOBEPAEMOro | OCHOBHOWH 00pa3oBaTe/IbHOM NMPOrpaMMbl CpeHero 001ero
TpeOoBaHus o0pa3oBanus

Brnanenne MeromaMu J0Ka3aTeNbCTB, AJITOPUTMAMH pELICHUS 3a/1ad;
yMeHue (GopMyJIMpOBaTh M OINEPUPOBATh MOHATHSAMHU: OINpeEAeseHuE,
akcuoma, Teopema, CJEACTBHE, CBOMCTBO, INpPHU3HAK, J0Ka3aTelIbCTBO,
pPaBHOCHIIbHBIE (DOPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OpPMYJIHPOBATh
oOpaTHO€ M NPOTUBOMNOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIb30BaTh METOJ MaTeMAaTHYECKONM WHIYKIWH;
IPOBOAMTD JI0Ka3aTeIbHbIE PACCYKICHUS IPU PELICHUH 3aja4, OLIEHUBATh
1 JOTMYECKYI0  IpPaBUIBHOCTh  pACCyXKJIEHHH; yMEHHe OIepUpoBaTh
HNOHSTUSAMU: MHOYKECTBO, MOJMHOXECTBO, ONEPALMU HAJl MHOXXECTBAMHU;
YMEHHE  UCMOJNb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapaTr — JAjs
OMMCAaHUS PEATBHBIX MPOLECCOB U SIBJICHUN U MPU PELIECHUH 337134, B TOM
YHCciIe U3 IPYTUX y4eOHBIX MPEeIMETOB; YMEHHE ONEepPUPOBATh MOHATUSAMMU:
rpad, cBsI3HBIN Tpad, 1epeBo, HUKI, rpad Ha IUIOCKOCTH; YMEHHUE 3a/1aBaTh
U OIUCBIBATh Ipadbl pa3IUuHBIMU CIOCO0AMM; UCIIOIB30BaTh rpadbl MpH

pelieHuu 3aaa4

YMeHue onepupoBaTh MOHATHSAMH: HATypalbHOE YHCJIO, IEJIOEC YHCIIO,
CTETCHb C IIEJIBIM MOKa3aTeeM, KOPEeHb HaTypalbHON CTENEHH, CTEIEHb C
palMoOHAIBLHBIM TTOKA3aTeNIeM, CTEICHb C JICHCTBUTEIBHBIM OKa3aTeIeM,
gorapuM YHCIa, CHHYC, KOCHHYC M TAHI'CHC MPOU3BOJBHOTO 4YHCIIA,
OCTaTOK 1O MOYJI0, pPalMOHAIbHOE YHUCIIO, HPPAIMOHATIBHOE YHCIIO,
MHOXKECTBA HATypalbHBIX, MEIbIX, PAIHOHAIBHBIX, JCHCTBUTEIBHBIX
YKCesI; YMEHUE MCII0JIb30BaTh MPU3HAKU JCTUMOCTH, HAMMEHBIIUI 00N
JeTUTeNIb W HaWMeHblee oOllee KpaTHOe, airoputM EBKiuma mnpu
pEIICHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMH MO3MIIMOHHBIMUA CUCTEMaMU
CUHMCIICHHS; YMEHHE BBIMIOJHAThH BHIYMCIICHHE 3HAUYCHUN U ITPeoOpa3oBaHus
BBIPQXKCHUI CO CTENEHSAMH M JiorapupmMamu, IpeodpazoBaHusi APOOHO-
palMOHAIIBHBIX ~ BBIPWKCHHWH; yMEHHE  ONEPUPOBATh  MOHATHIMHU:
MOCJICIOBATEIBHOCTD, apu(MeTHUECKass TMPOTPEecCUsi, TeoMeTpUudecKast

nporpeccusi, OECKOHEYHO YOBIBAIOIIAasi TEOMETPHUYECKas IPOTPECCHs,




YMEHHE 3a/laBaTh IOCJIE€AOBAaTEIbHOCTH, B TOM YHCIE C IIOMOULIBIO
PEKYPPEHTHBIX (hOpMYJI; YMEHHE ONEepUPOBATh MOHATUAMHU: KOMILJIEKCHOE
YHUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M  apryMEHT
KOMIUIEKCHOTO ~ 4Mcia, (opMa  3amuCHM  KOMIUIEKCHBIX — YMCel
(reomeTpuueckasi, TPUTOHOMETpUYECKass U airedpanyeckas); yMeETb
OPOM3BOJUTH apupMEeTHYeCKHe JeHCTBUS C KOMIUIEKCHBIMU YHCIaMH;
IPUBOJUTH PUMEPHI UCIIOJIB30BAHUSI KOMIUIEKCHBIX UYHCEI; ONEPUPOBATh
HNOHATHAMM:  MaTpuma 2x2  u  3X3, ONpenenuTeNb  MaTpHIbI,

FCOMCTpI/IquKHﬁ CMBICJI OIIPCACIINTEIIA

YMeHune onepupoBaTh MOHATHIMHU: palMOHAIbHBIC, HpPpAlMOHAIBHBIC,
MoKa3aTeNlbHbIE, CTENEHHbIC, JOTapu(PMHUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUsST ¥ HEPABEHCTBA, MX CHCTEMbl, YMEHHE OIEPUPOBATH
MOHSTUSAMM: TOXJAECTBO, TOXIECTBEHHOE NpeoOpa3oBaHuE, ypaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUW M HEPABEHCTB, PaBHOCHIBHOCTH
ypaBHEHUW, HEPaBEHCTB M CHCTEM; YyMEHHME peuiaTb ypaBHEHUS,
HEpPaBEHCTBA U CHUCTEMBI C TOMONIBIO PAa3TUYHBIX NPUEMOB; pelIaTh
ypaBHEHHUs, HEPABEHCTBA M CHUCTEMBl C TMApaMeTpoM; MPUMEHITh
ypaBHEHUsI, HEPABEHCTBA, UX CHUCTEMBI JIsi PEIICHUS MaTEeMaTUYECKHUX

3a/lav 1 3a7ia4 U3 Ppas3JIMIHbIX obnacrei HAaYKHU U peaﬂBHOﬁ KHU3HHU

VYMeHue OmnepupoBaTh TMOHATHSAMH: (YHKIHS, YETHOCTh (DYHKIIWH,
NEePUOTUYHOCTh (DYHKIMM, OTPAHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
byHKIMHA, KCTpeMyM (DYHKIIMH, HauOOJbIIee W HAWMMEHBIICE 3HAYCHHS
(GYHKIMU Ha MPOMEXKYTKE, HEMpepbIBHAs (YHKIMSA, aCUMIOTOTHI rpaduka
(GyHKIMU, TIepBas ¥ BTOpas MPOW3BOAHAS (DYHKIIMH, T€OMETPHUECKUN H
¢u3uueckuif CMBICT TPOU3BOAHOH, TepBoOOpasHas, ONpeAeIEHHbIH
UHTETpaT, YMEHHE HaXOJWTh ACHUMITOTHI Tpaduka (QyHKIUH; yMEHHE
BBIYUCIIATH  MPOU3BOJHBIE  CYMMBI, MPOHU3BEACHHUS, YAaCTHOIO H
KOMITO3UITNHM (YHKIUH, HAXOIUTh ypaBHEHHE KacaTeNIbHOW K Tpaduky
(GYHKLIMU; yMEHHME HaXOJUTh IPOM3BOIHBIC 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIIONB30BaTh MPOM3BOJIHYIO Ui HCCICNOBaHUS (YHKIWH,
HaXOIUTh HAWOOJNbIIME W HAUMEHbIINE 3HAueHUs (QYHKIUNA; CTPOUTH
rpaduKd MHOTOWICHOB C KCIIOJIb30BAaHHEM amiapara MaTeMaTHYeCKOTO
aHanu3a; MOPUMEHATh TMPOU3BOJAHYIO JUIS HAXOXKICHHS HAWITYyYIIETo
pelIeHusl B TMPHUKIAJHBIX, B TOM YHCJE COIMAIBHO-DKOHOMHUYECKUX U
dusznyecKux 3ajadax; HaXOIUTh IUIOMATN B OOBEMBI (UTY C MMOMOIIBIO

HHTCrpajga; HNpUBOAUTL HNPHUMEPBI MATCMATHUYCCKOIr0O MOACIUPOBAHHUA C




MoMOIIbI0 (g depeHInaTbHBIX YpaBHECHUI

YMeHue onepupoBarh NOHATHAMHA: Tpaduk GyHKIUU, oOpaTHAs QYHKIUS,
KOMITO3UIUS (DYHKIMIA, JIMHCHHAs (QYHKIUS, KBaJIpaTU4Has (QYHKIUS,
parmoHanbHas (QYHKOUSA, CcTeneHHas (YHKIUSA, TPUTOHOMETPHUYECKUE
(GyHKIIMU, OOpaTHBIC TPUTOHOMETPHUECKUE (YHKIIMH, MOKa3aTelbHAS |
norapupmuueckas (QYHKIHH, YMEHHE CTPOUTh TpadUKH H3YyUECHHBIX
byHKIMI,  BBIONHATH  MpeoOpa3oBaHus  rpadukoB  (PYHKIIHH,
UCIIONIb30BaTh TpadUKH ISl M3yYSHUS TPOIECCOB U 3aBUCHMOCTEH, MpHU
pelIeHHH 3a/1a4 U3 JIPYTHX YYeOHBIX NMPEJAMETOB M 3ajad M3 peajbHOMN
KU3HU; BBIPAXaTh (OPMYyJIaMH 3aBUCUMOCTH MEXKIY BEIMYUHAMUY;
UCIIOJIB30BaTh CBOMCTBA W Tpaduku (DYHKIUHA Ui pelICHUs ypaBHEHHUH,
HEPAaBCHCTB M 3a7a4 C [apamMeTpaMu; H300pakaTh Ha KOOPIAMHATHOMN

IIJIOCKOCTHU MHOXKXCECTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

VYMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOIICHTHI, JI0JIM M YacTH, HA JIBWXKEHHE, paboTy, CTOUMOCTh TOBAapOB H
yCIIyT, HAJIOTH, 3a/a4l U3 OOJIaCTH YIIPaBJIEHUs JIMYHBIMU U CEMEHHBIMU
¢uHAHCAMM); COCTaBJIATH BBIPAKECHHUS, YPABHEHHUS, HEPAaBEHCTBA U UX
CUCTEMBI IO YCJIOBHMIO 3aJaydd, HCCIENOBATh IIOIYYCHHOE DEIICHUE U
OLIGHUBATh IPABJIONOAOOHOCTh PE3YIbTATOB, YMEHHE MOJCIUPOBAThH
pEaIbHBIE CUTyallud Ha A3BIKE MAaTEMAaTHKH; COCTABIIATH BBIPAKCHUSA,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a7a4M, UCCIIEI0BATh
IIOCTPOCHHbIE ~ MOJEJIM  C  HUCIOJNb30BAaHWMEM  ammapara  anreOpsl,

WHTEPIPETUPOBATH MTOJIYYEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATHUAMHU: CpelHee apu(MeThuecKkoe, MeIuaHa,
HaH60anee 1 HAaUMCHBIICC 3HAYCHU, pazMax, nncnepcnﬂ, CTaH}IapTHoe
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEKaTh, WHTEPIPETHPOBATH
uH(DOpMaIMio, MPEICTAaBICHHYIO B TaOMWIIax, HA JUarpaMMax, rpadukax,
OTPaXKaIOIIYI0 CBOMCTBA PEANIbHBIX MPOLIECCOB U SIBICHUI; MPEACTaBIAThH
uHDOpMAIIMIO C TIOMOIIBIO TAOMWIl M JAWarpamMM; HCCIEI0BaTh
CTAaTHCTUYECKUE [IaHHBIE, B TOM YHUCJIE€ C MPUMEHEHHEM TIpadUuyecKux
METOOAOB " BJ'IGKTpOHHI)IX Cpe)ICTB; rpa(i)nqecm/l HCCJIeA0BATh COBMECTHBIC

Ha6J'IIO,Z[CHI/IH C MMOMOIIBIO JUArpaMm pacCCUBaHUA U JIMHEeMHOMN perpeccuun

YMeHue onepupoBaTh IOHATUAMH: CIyYaWHBIH OIBIT W CIy4alHOE
coObITHE, BEPOSITHOCTh CIY4aHOTO COOBITHS; YMEHHE BBIYUCIATH

BCPOATHOCTH C HCIOJB30BAHUCM rpa(bnqecm/lx MCETOHOB; IPUMCHATH




(bopMyIbl CIOXKEHHSI U YMHOXEHHS BEPOSITHOCTEH, (opMysly MHOJHOM
BEPOSATHOCTH, popmyny bepHymnn, komOuHaTopHBIE (PAaKTHI U (GOPMYIIBI;
OLICHUBATh BEPOSATHOCTU peajbHBbIX COOBITHI; yMEHHE OIEpPUPOBATh
NOHATUAMM: ClIydaiiHas BEJIMYMHA, pacCIpPElelICHUe BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXHJaHue, JUCHEepCHUs U CTaHJApTHOE OTKJIOHEHHUE
ClyyallHOM  BENMYMHBL, (YHKLIMU pacnpeieieHus U IUIOTHOCTH
PaBHOMEPHOT0, TIOKA3aTEIbHOTO U HOPMAJIbHOI'O paclpe/ieieHuil; yMEHHE
MCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACIpPENEIICHUN Ul PEIICHUsS 3a]adY;
3HAKOMCTBO C MOHSATHUSMU: 3aKOH OOJIBIIUX YHCEN, METOABI BHIOOPOUHBIX
UCCJICOBAHNM; YMEHUE TPUBOAMUTH IPUMEPHI TPOSBICHUS 3aKOHA
0OJBIIMX 4YHUCEN B TNPUPOAHBIX U OOIIECTBEHHBIX SIBICHUAX; YMEHHUE
OIIEpUPOBATh MOHATUSAMU: COYETAHUE, NEPECTAHOBKA, YUCIIO COYETAHUM,
YUCJIO  NEepecTaHOBOK; OuHOM  HploTOHa; yMeHHME  NPUMEHSTh
KOMOUHATOpHBIE (PAKTHI U PACCYXKACHUS Ui pellleHHsl 3a/1ay; OLIEHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTABIISATh BEPOSTHOCTHYIO MOJENb H

HHTCPIIPETUPOBATH HOHy‘IGHHLIﬁ pe3yiibTaTt

YMeHune omnepupoBaTh MOHATUSMM: TOYKA, MpsAMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYUHA YIJa, INIOCKUN YroJl, ABYTPAHHBIN
YIoJ, TPEXTPAaHHBINA yIoJ, CKPEIIUBAIOIINECS NPSIMbIE, MapaIeIbHOCTh U
NEPNCHAUKYJIIPHOCTL IPAMBIX U HHOCKOCTCfI, yYroia MeEXAay IpsSIMbIMH,
Yroja MeXAy MpsAMOHM M IUIOCKOCTBIO, YIOJI MEXIY IUIOCKOCTSMH,
paccTosiHuE OT TOYKM JIO IUIOCKOCTH, PACCTOSHUE MEXKIY MPSIMBbIMU,
pPacCTOsIHUE MEXIYy IIOCKOCTSIMHU; YMEHHE HCIOJIb30BaTh MPU PELICHUU
3ala4 U3Y4YCHHBIC q)aKTBI U TCOPCMbI ITUIAHUMCTPUH, YMCHHUC OLICHUBATH
pa3Mepbl OOBEKTOB OKPYXKAIOIIETO0 MHpa; CTPOUTh MaTeMaTUYEeCKUe
MOACIM C IIOMOUIBIO TCOMCTPUUCCKHX MMOHATHHA U BCJIMYHH, pCIIATh

CBA3aHHBIC C HUMU IIPAKTUYCCKUEC 3a1a4n
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YMeHne omnepupoBaTh MOHATHIMH: IUIOMAb (UTYPHI, 00BEM (QUTYPHI,
MHOTI'OTr'paHHUK, HpaBI/IJ'IBHLII\/'I MHOT'OTpaHHUK, CCYCHHUC MHOI'OI'paHHHKA,
Ky0, mapajuienenuries, Npu3Ma, Nupamuaa, (uUrypa M IOBEPXHOCTH
BpallleHHus, UWIMHApP, KOHYyC, map, cdepa, miomans chepsl, IUIOMAab
MOBEPXHOCTH THPAMHIBI, MPHU3MBI, KOHyca, IMIMHApa, O00BEM KyoOa,
[IPSAMOYIOJIBHOIO [apaUleNenuIed, NUPaMHUAbL, [PU3MBL, LWIMHAPA,
KOHycCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEYCHHS KOHYCa M LWJIMHPA,
napajuieibHble OCH WM OCHOBAaHHIO, CEUYCHHE IIapa, IJIOCKOCTb,

Kacaromasics cdepbl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTb CEUeHUE




MHOTOTpaHHHMKa, U300pa’kKaTh MHOIOTPAHHUKH, (UTYPHl U TOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCJIE C IIOMOIIBIO DJIEKTPOHHBIX CPEICTB;
yMEHHE NPUMEHSATH CBOMCTBA I'€OMETPUYECKUX (DUTYp, CaMOCTOSTEIBHO
(bopMyIMpOBaTh ONpeACICHU U3yYyaeMbIX (Uryp, BBIIBUTaTh TUIIOTE3bI O
CBOICTBaX M MpHU3HAKaX TIeOMETPUYECKUX (Uryp, oOOCHOBBIBATH WIIU
ONpoBepraTh HUX; YMEHHE MPOBOJIUTH Kiaccu(UKaLuoo QUryp Imo
pa3IUYHBIM IPHU3HAKaM, BBINOJIHATH HEOOXOIAMMBIE JOMOJHUTEIbHBIC

MOCTPOEHUS
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YMeHHe onepupoBaTh  HOHSATHSMH: JIBIDKCHHE B IPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTRBE,
MOBOPOT, mpeoOpa3oBaHue MOM00UsA, MOAOOHBIE (UIYPHI; YMEHHUE
pacrmo3HaBaTh paBHBIC W TOJOOHBIC (UTYPBI, B TOM YHCJIEC B MPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIH30BATh TE€OMETPUICCKHE OTHOIICHUS TIPH
pelIeHUH 3a/lad; HAaXOJWUTh TCOMETPHUYSCKHE BEIWYMHBI (JJIMHA, YTOJI,
IUIOINAAb, 00BEM) TIPU PEIICHUU 3a/1a4 U3 JPYTUX YYEOHBIX MPEIMETOB H
U3 pEaNTbHOW JKU3HU; YMEHHUE BBIUUCIATH T€OMETPUUYECKUE BEITUIHHBI
(MHA, yroJ, IUIOMIAIbh, OOBEM, IUIONIAh TMOBEPXHOCTH), HCIOJIB3YS
U3yYCHHBIE (OPMYIBI U METOABI, B TOM YHCIE: IUIOMIab MOBEPXHOCTH
NMpaMHUIIbl, TPU3MBI, KOHYCa, IMJIMHIpA, TUIomans chepbl; 00bEM Kyoa,
NPSMOYTOJIBHOTO — TMapajUieNienuIea, NTUPaMUIbI, TPU3MBIL, [WIHHIPA,

KOHYCa, [IIapa; yMEHHE HaXOIUTh OTHOIIEHHE 00BbEMOB MOI00HBIX QUTYP
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YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHASI CHCTEMa KOOPAMHAT,
BEKTOP, KOOPAWHATHI TOYKH, KOOPJUHATHI BEKTOpa, CyMMa BEKTOPOB,
IPOU3BEIEHNE BEKTOpa Ha 4YHCIO, pa3jioKeHUE BEKTopa Mo 0aswucy,
CKaJsIpHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BEIEHUE, YTOJI MEXIY
BEKTOpPAMH; YMEHHE HCIIOIb30BaTh BEKTOPHBIH U KOOPAMHATHBIM METOJ

AJId pCHICHUA TCOMCTPHUICCKUX 3a4a1 U 3aJia4 ApYTUX y‘-Ie6HI>IX npeamMcToB
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YMenue BBI6I/IpaTB HO,[IXO,Z[HH_II/Iﬁ MCTOA AJId PCIICHUA 3aia4r, IOHUMAaHHC
SHAYUMOCTU MATEMATUKKW B HU3YUYCHHUM TIPHUPOAHBIX H O6H_[eCTBeHHBIX
mponeccoB u }IBHCHI/Iﬁ; YMCHHUC pPACIIO3HABATL IPOSABIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOAUTE NPUMEPLI MATEMATHUICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOW MaT€eMaTHUYECKOU HAyKH




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

Yucna 1 BEIYUCIIEHUS

1.1 Harypanbnsle u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YUCET
- Pammonanbupie  yncna. OOBIKHOBEHHbIE M JECATUYHbIE JPpOOM, MPOLECHTHI,
' OCCKOHEYHBIC MTEPUONUECKHUE TPOOH
13 ApudmeTnueckuii KOpeHb HaTypajbHOU cTeneHu. JlelcTBus ¢ apupMeTHyecKuMu
' KOPHSIMM HaTypaJIbHON CTETIEHH
14 Crenens ¢ nensvm nokaszateseM. CTeneHs ¢ pallnOHAIBHBIM MoKa3aTeneM. CBOMCTBa
' CTEeHU
s CuHyC, KOCHMHYC W TaHI€HC YHUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. Jlecatuunbie 1 HATYpaIbHBIC JTOTApU(MBI
JevictBurenbHble 4uciaa. ApudMeTHYECKHE ONepalud C JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOmmkEHHbIe BEIYMCIICHUS, TIPAaBUIIa OKPYTJICHUS, IPUKHUIKA U OLEHKA
pe3ynbTaTa BEIYUCICHAN
1.8 [IpeoOpazoBanme BhIpaKEHUN
1.9 KommiekcHsle yncna
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 Lensle u 1poOHO-paliiOHaIbHBIE YPaBHEHUS
2.2 Hppanuonaibuble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [Toxa3zaTenpHbIE U JOrapUPMUUECKUE YPABHEHUS
2.5 Llenbie u 1pOOHO-paIIOHANIbHBIE HEPABEHCTBA
2.6 UppannoHanbHbie HEpAaBEHCTBA
2.7 [Toka3zarenbHble U TOrapupMUUECKHEe HEPABEHCTBA
2.8 TpuroHomeTpuieckre HEpaBEHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuiia cucTemMbl JIMHEWHBIX ypaBHEHUH. OnpeaennTesnb MaTpUILIbl
3 QOyHKIUHN U TpapUKU




OyHknus, cnocodbl 3aaanud ¢yHkuuu. ['paduk ¢ynkuuu. B3aumHo oOparHbie

>l ¢yukunu. YétHble 1 Heu€THbIe QyHKUMU. [lepruoanueckue GpyHKIMMN
Ob6nacte ompeneneHus U MHOXKECTBO 3HaueHud ¢ynkuuu. Hymu dyskuum.
12 [IpoMexXyTKM  3HAKOTOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' MakcumymMbl U1 MUHUMYMBl QyHKIuH. HaunOonbliee W HauMeHbllee 3HAUYCHUE
(GyHKIMH HAa IPOMEKYTKE
13 CrenenHass (QyHKIMS C HAaTypaJbHbIM W IIeNbIM ToOKa3areiaeM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduk KOpHS 7-0i CTENEHU
34 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpadUKH
3.5 [TokazaTenpHas u norapudmudeckas QyHKIIMN, KX CBOWCTBA U TPaPUKH
16 Toukn paspbiBa. Acumnrorsl rpadukoB ¢yHkiuil. CoiicTBa  (yHKUUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUs TTOCIEA0BATEIHHOCTEN
3.8 ApudmeTrnueckast 1 reoMeTpuueckas rnporpeccuu. opmyna cI0KHBIX TPOIEHTOB
4 Havana maremaTnueckoro aHanusa
4.1 [TpowsBoanas ¢pyukuuu. [Ipon3BoHbIE JTIeMEHTApHBIX (DYHKITHI
[IpumeHeHre NPOM3BOAHONM K HCCIENOBAHUIO (QYHKIMH HAa MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxkieHne HauOONBIIEr0 W HAaUMEHBIIETO 3HaYeHUS (YHKIHH Ha
OTpe3Ke
4.3 [TepBooOpaznas. uTerpan
5 MHokecTBa U TOTHUKA
5.1 MHoOXxecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHoCcTh
6.3 KomMOuHaropuka
7 I'eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMBIE M IITIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BpaLICHUS
7.5 Koopaunats! 1 BEKTOpEI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YHEHUKA

» MaremaTHka: anredpa 1 Hayajaa MaTeMaTHYECKOI0 aHAJIN3a, FEOMETPHSL.
I'eomerpus. 10-11 knmace. Atanacsu JI.C., byry3zos B.®., Kagomues C.b. u ap.

AKHI/IOHCpHOG 06HI€CTBO ((I/IB,IIaTCJIBCTBO «HpOCBQH_IGHI/IC»

METOINUYECKHUE MATEPHUAJIBI 1JId YYUTEJIA

- Metonnueckue pekomeHaanuu K yueoOuuky Atanacsn JI.C. 10-11 knaccsr;

- [loypounoe mnanupoBanue kK yueOHuky Artanacss JI.C. 10-11 kmacchbr

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/17/

https://uchi.ru/teachers/

http://www.fipi.ru/

http://4ege.ru/

http://www.etudes.ru/

https://ege.sdamgia.ru/
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