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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l['eoMerpusi» 0a30BOTO YpOBHS IS
obyuarommuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DenaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMy OO0pa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 0Opa3oBaHUSI.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSMH,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOpPa3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIIBHOTO pPa3BUTHUSA
JUYHOCTU 00YyYarOIXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalpeIMETHBIX U
NPEAMETHBIX PE3YJbTATOB OOYyYEHHsS] T€OMETPUU B HAIPABIECHUU JUYHOCTHOIO
pa3BuTUa oOydaronmxcsi, GopMUpOBaHUsA (DPYHKIMOHATBLHOM MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Yy4eOHbIX TUCHUIUIMH. Pa3BuTue y oOydaromuxcs
IIPaBUJIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO0 M HWICAIBHOTO, XapaKTepe OTPaKEHUS
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUHN
B CUCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJIEIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHIO HAYYHOT'O MUPOBO33PEHUS yUaIllUXCsl, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHHsI Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOW HAIIPaBJIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUH OOYYarOIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEILIECHUs T'€OMETPUYECKUX 3aJay, YMEHHE BbIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPHU PEHIEHUM 3a4a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 00JacCTAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHHM U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHaIbHOIrO ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIEUIHOIO MO3HAHUS W aKTHUBHOIO
npeobpazoBaHusl  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3amu 00BEAUHSIET pa3HbIE BUIbI yU€OHOU U TPYAOBOM I€ATEIBHOCTH, SIBISETCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayecTB, MOATOMY akKkTyajlbHa 3ajada
dopMupoBaHus |y OOydYarOImIMXCS  MPOCTPAHCTBEHHOTO  MBINUJICHHUS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHHWS -— CYIIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITETbHOCTU IO MHOTUM HalPaBJICHUSIM.

Ilenp ocBoeHus mporpaMMbl ydyeOHOro kypca «l'eomerpus» Ha 06a30BOM
ypoBHE OOyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuarouxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BaHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUH M  JIEHCTBUM, creuu(UUHBIX
rE€OMETPUH, BO3MOXKHOCTM  YCHELIHOTO NPOAODKEHHS  O0pa3oBaHUA IO
CHELMATIHOCTSAM, HE CBSI3aHHBIM C IIPUKIIAHBIM UCIIOJIb30BAHUEM T'€OMETPHUH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TIIpeIHA3HA4YeHA MJIs
00ydarommxcs CpeAHeN MIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. Takum oOpa3oM, oOydaronigecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
cenuPUKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, 0oHM NMEIOT BO3MOXKHOCTh H3yUUTh T€OMETPHI0 OoJiee TITyOOoKO, eClin
B JaJbHEUIIEM BO3HHUKHET HEOOXOAMMOCTh B TEOMETPHUECKHX 3HAHUAX B
npo(hecCUOHATBHOM JeSTENbHOCTH.

JlocTmkeHre LelMM OCBOCHHS MPOrpaMMbl 00ECIIEUMBAETCS pEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kJaccax sBJISIFOTCS:

e (opMupoBaHHE NpPEICTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KyJbTYPbl M OCO3HaHHUE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opMHpOBaHHE MTPEICTAaBICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXHEWIINX MaTEeMaTHYEeCKHX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,

e (opMHpoBaHHE YMEHMsI paclo3HaBaTb Ha 4YepTeXaxX, MOJENIIX MU B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUEC METOJIAMHU PEIICHHUs 3a/a4 Ha MOCTPOCHHs Ha W300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHWE YMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSTHSMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  PpELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMUpOBaHHEe YMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXACHHS B XOJ€ PEIICHUS CTePEOMETPHUECKHUX 3aJad W 3amad C
MPAKTHUECKUM COJICPKAHUEM;

e PAa3BUTHUE MHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEA0BATENbCKUX YMEHUNA, KPUTHUYHOCTH
MBIILUIEHMUS,;



o (dopmupoBanue GyHKIIMOHATHEHOW TPAMOTHOCTH, PEIEBAHTHOM T€OMETPUU:
YMEHHE Paclio3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHATHHI, 00BEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )XKU3HEHHBIX CUTyalUsX M MPU U3yYECHHUH
IpPYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIETH, NPHUMEHSATh OCBOEHHBIM TI'€OMETPUUYECKUN
anmapar i1 peleHus  NPAKTUKO-OPUEHTHUPOBAHHBIX  3ajady,
WHTEPIIPETUPOBATH U OLICHUBATH MMOJTYUYECHHBIE PE3YJIbTATHI.

OTIMYUTETHEHON OCOOCHHOCTHIO MPOTPaMMBbI SIBJISIETCSI BKIIIOUEHHUE B KypC
CTEpPEOMETPHUH B HaYaJIe €ro U3y4YEHHUs 3a/1a4, PEIIaEMbIX Ha YPOBHE UHTYUTHUBHOTO
MO3HAHUS, U OMNpPEeAEIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HAJ HUMH, UTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET NPOTEKaHNE UHTYUTUBHBIX NMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YYAIIUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3a1a49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B M 3aJady Ha ONEPUPOBAHHME MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nganue oOpaza NPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OIepupoOBaHUE 00PA30M — B YCIIOBUAX OTBJICYEHUS OT HAIJISIHOCTH, MBICJIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHBIE cozeprkaTelibHble TMHUU Kypca «I'eomerpunm» B 10—-11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJIbKO M0 COAEPKaTeIbHbIM JIUHUSAM, HO U 110 roiaM 00y4YeHus
Ha YPOBHE CPEIHETO O0IIeT0 00pa30BaHuUs.

Conepxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopeneleéHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o0O0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYUIECTBIISIIIOCH MOCIEA0BATENLHO U TOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MPEACTaBICHUNA OOYydaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpOoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

Ha uzydenue reometpum oTBOAUTCA 2 4aca B Henenmo B 10 kiacce u 1 yac B
Henemo B 11 kmacce, Bcero 3a 1Ba roga ooyduenust - 102 y4eOHbIX daca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpemuBarommecs npsiMbeie. [lapamiensHOCTh OPSAMBIX |
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBbIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YIOJd MEXAY NPSMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaAIJIENbHBIE INIOCKOCTH; CBOWCTBA MAPAJIIEIBHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTH: TETPadp,
KyO, mapasuiesienuIie]; TOCTPOECHUE CEUCHUM.

[lepneHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapaUICIbHbICE W TEPICHAUKYIJIAPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TeopemMa O NpsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJI MEXAY MPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYJISp U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHM JI0 IUIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeM. Teopema o Tpéx
MEPIIEHAUKYJISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yromapHas
NpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh ITPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUIbI;, OOKOBAs U MOJIHAS MTOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
NpaBWIbHAs NHPaAMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHus Npu3Mbl M TUPaMUIbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
MJIOCKOCTU. DJIE€MEHTH CHMMETPUU B MUPAMUIAX, MapaJlIeIenuIie1ax, MPaBUIbHBIX
MHOTOIPaHHUKAX.



Brruncnenre 91€eMEHTOB MHOTOTPaHHUKOB: pPEOpa, WaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMU[IBI, TEOpEMa O
IIoIaau yceu€HHou nupamubl. [lorstue 00 o0béMe. O0BEM MUpaMuIbl, TPU3MBI.

[Tomo6ubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJI.

11 KIIACC

Tena Bpamuenust

[unuaapuueckast MTOBEPXHOCT, oOpasytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW mMOBepXHOCTU. [lunmuHap: oOCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONMIaJAb OOKOBOM M TOJHOM
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolie KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTU. KoHyc: ocHOBaHuWe U BepIlIMHA, 00pa3yroias
1 OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAaHMS U OOKOBas MOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepbl U INIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10 b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMOuHanuu tesn BpaieHrus 1 MHOTOTPaHHUKOB. MHOTOIpaHHHK, ONTMCAHHBIH
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAILICHHUS.

[Tonsarue 06 066EMe. OCHOBHBIC CBOMCTBa 00bEMOB Tel. Teopema 006 00béMe
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 11apa U TI0MIaAb ChEephI.

[TonoOuble Tenma B mpocTpaHcTBe. COOTHONIICHUS MEXKIY IUIOHIAIIMU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJI.

Ceuenus mMHApa (MapaJuIeIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILMHY ), CEUEHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha YUCIO. PaznokeHune BEKTOpa Mo TPEM HEKOMITJIaHAPHBIM
BekTopaM. IIpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
NpUMEHEHUEM TMpaBWJl JACUCTBUH ¢ BekTopamu. lIpsMoyrosipHas cucTema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreifmue 3agaun B
KOOpJIMHATax. YToa Mexay BekTopaMu. CKaJasipHOE NPOU3BEIECHHE BEKTOPOB.



Beruncnenne yrioB Mexay NPsSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUH T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOro mpeameTa
«MareMaTnka» XapakTepU3YIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyUaIOIIErocs Kak akTHBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, MPEACTAaBICHHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaXIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY U HAaCTOSIIIEMY POCCUICKOM MAaTEMATUKH, [IEHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U ICSATEIbHOCTHIO
y4€HOIr0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYHUBOTO OyAYIIETO.

JcTeTHYEeCKOe BOCIIMTaHUe:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCYyKIEHUI; BOCHPUUMUYHUBOCTBIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCNIUTAHUE:

cOPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTeMaTHYECKHUE 3HAHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTZIbIXa, peryJisgpHas (pu3nyeckasi akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccnrt W peamu3oBBHIBATH COOCTBEHHBIC >KM3HEHHBIC ILIAHBI,
TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TPOTSHKEHUU BCEU >XWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHISCKON HANPABICHHOCTH.

IKO0JIOrHIeCKO€e BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYphl, IMOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
Cpembl, OCO3HaHWEM TJ00aTBLHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTallell Ha TMPUMEHCHHE MaTeMaTHYCeCKUX 3HAHWU IJIs PEIIeHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHMS ITOCTYIKOB M OIICHKH MX BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY KAIOIICH CpeIbl.

IleHHOCTH HAYYHOTO TO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM W  OOIICCTBEHHOW TMPaKTUKH, IOHUMaHUEM
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEUeCKOW IesATEebHOCTH, 3TaloB €&
pPa3BUTHUSI M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJACHUEM SI3BIKOM
MaTeMaTHKH ¥ MaTEeMaTHYECKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh TMPOCKTHYIO M HCCICIOBATEIBCKYIO ACATEIHHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTePU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvomvie  nozmasamenwvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYXCalowe2o  Mupa,  NpuMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBuA:

e BBIABIISITh U XapaKTEPU30BaTh CYIIECCTBEHHBIE MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHSATUN, OTHOUICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpENeICHUS  TOHATUH; YCTaHaBJIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(ukanmy, OCHOBAaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCJIOBHBIE;

e BBIBISATH  MaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA,



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKIIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh ApTyMEHTAIIHIO,
OPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJIEHUS Y BBIBOJIBI;

e BbBIOMpaTh cmoco0 pemeHus y4yeOHOM 3adaud (CpaBHHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA ¢ Yy4ETOoM
CaMOCTOATENLHO BBIJIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHMS;
(bopMyIupOBaTh BOMNPOCHI, (UKCHPYIOIIUME MPOTHBOpEUUE, MpodiIemMy,
yCTaHaBIMBAaTh HMCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOO MO3ULUI0, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, MPOLECCA, BBISIBICHUIO 3aBHCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJILHO (hOPMYTUPOBATH OOOOIICHUSI M BBIBOJBI MO pe3yjIbTaTam
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e IPOTHO3MPOBATH BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nnopmanueii:

e BBIABITH AePUIMTHI HHGOOPMAITUH, TaHHBIX, HEOOXOAUMBIX JJISI OTBETA Ha
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALIHIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(pOopMaIuu 1o CaMOCTOSTEJIbHO
chOpMyYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0menne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKIECHHUS B COOTBETCTBHUH C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCBbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJYYECHHBIN pPE3yJIbTaT;

B X0/ 0OCYKJIECHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUs; COMNOCTAaBIATh CBOM CYXIECHUS C CYXKIACHUSAMH JpPYTrUX
YYaCTHUKOB AHAaiiora, OOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS,
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEI0BAHMUS, TPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
C y4€TOM 3aj1a4 Mpe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ectBo:

MMOHUMATh U UCTIOJIL30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBUIYaTbHON
paboThl MpHU penieHuH Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEecC U
pe3yJbTaT paboThl; 0000IIaTh MHEHUS] HECKOJBKUX JIFOJCH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYKIeHMS, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W WHBIC); BBINOJHATH CBOIO YacTh paOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuusepcanvuvie pecyiamuesnsie oeticmasus, obecneuusarom hopmuposanue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusanus:

COCTaBJIATh IJIaH, AJITOPUTM PEIIEHUs 3a]]a4ul, BEIOUPATh CIIOCO0 peLIeHHs
C YYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C Y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pediaeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CITIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIlecca U pe3yiabTaTa
pellIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJEHHBIX OLIMOOK, BHISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEIW U YCIOBUSAM, OOBSCHATH
MIPUYXHBI JTOCTHXKEHUSI WIM HEJOCTUKEHUS PEe3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OMHUOKY, aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBath NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEJICTBHS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAVIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE pacIOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrIJia; JUHEWHBIA Yrojl ABYTPAHHOIO yrja; TpajycHas Mepa
JBYT'PAHHOT'O yTJIa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W  HEBBITYKJIbIN
MHOTOIPaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupumupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIf
Kiaccuukanuy (BBIMTYKJIbIE M HEBBIMYKJIbIE MHOTOTPAaHHUKHW; MPaBUIIbHbBIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuieIeIUIeabl).

OnepupoBaTh MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIMIIBI IOCTPOCHUSI CEUYEHUH, NCTIOJIb3YSl METO/I CJIEOB.

Crpouth ceuyeHUsT MHOTOIPAaHHHKOB METOJOM  CIIE€JOB, BBIIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BUA
CBEpXY, COOKY, CHU3Y.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIC AHAJUTUYECKUE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HAa BBIYMCICHUE PACCTOSHHUM MEXIY ABYMS
TOYKaMH, OT TOYKA JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYEeCKUMX 3aJad Ha BBIYMCICHHE YIJIOB  MEXKIY
CKPELIMBAIOIIMMHACA NPAMBIMH, MEXKIYy NpPSIMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
NUpPaMU/a) C IpUMEHEHUEM (OPMYIT; BEIYUCISITH COOTHOLICHHS MEXTy TUIOIAIIMU
HOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekats, mnpeoOpa3oBhIBATh W WHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEICTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIArafoIINX HECKOIBKO IIIar0B PEIISHHUs, €CIIH YCIOBHS MPUMEHEHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBOoMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
YKU3HH, PaCIiO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YEHHBbIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATh peasbHbBIC
CUTyallUM W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUU, WCCIEAOBaTh ITOCTPOCHHBIE MOJACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOPEM, armapara ajreOphl; pemarhb
MPAKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOXKIEHUEM I€OMETPUUYCCKUX BEITUUHH.

11 KUIACC

OnepupoBaTh MNOHATUSIMH: LUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
UJIMHAPUYECKON MMOBEPXHOCTH; IIWJIMHIP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIonue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cpeprueckasi TOBEpXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEJT BPAIECHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beraucisate  00BEMBI M TIJIOMIQTM  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
TCOMETPUUICCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CEpy M ONTMCAHHBIN
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAHHUK WJTH TEJIO BPAIIICHHUS.

BBIYUCIISITE COOTHOMICHHSI MEXY TUIOMAASIMU MOBEPXHOCTEH U 00bEMaMu
OAOOHBIX TEII.

N3o00paxaTh u3ydaemMble (PUTYpbl OT PYKHM M C TMPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IMIPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJI BPAIICHHUA.



W3Bnekatb, HWHTEPHPETUPOBATH W MPeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATh, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[IpumeHsTh MpaBUIIO NMapajvieaenunesaa.

OnepupoBaTh NOHATUAMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpPaMH, CKAIPHOE IIPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxonuThe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YMCIIO, YIOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEIEHUE, pACKIAAbIBaTh BEKTOp MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B J€KapTOBOM CHCTEME KOOPAHMHAT.

[IpumensTh reomeTpruecKkue (HaKkThl IS PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJIaraloX HECKOIBKO IIaroB PEIIEHUs, €CIIH YCIOBHS PUMEHEHHUS 3a/1aHbI
B sSIBHOU (popme.

PemaTte npocreiiime reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaun Ha J0Ka3aTeIbCTBO MAaTEMaTHUYECKUX OTHOLIEHUH U
HAX0XJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3uaM WiIH alropuT™MaM, MpUMEHss
W3BECTHBIE METOBI ITPU PELIEHUN CTAaHAAPTHBIX MATEMATHYECKUX 3a/1a4.

[IpumeHaTs nOpocTedIINEe NPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBIE 3HAHUS Ha MPAKTHUKE: aHAIM3UPOBATh pEajbHbIC
CUTyallUM W TPUMEHSTh HM3yYEHHbIE TMOHATHS B IMPOILIECCE IMOMCKA PEIICHUS
MaTeMaTUYeCKln CPOPMYJIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH pPEaAbHbIE
CUTyalluM Ha A3bIKE TEOMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

I[TPOTPAMME
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IT .
2 DAMBIE M ILIOCKOCTHL B HIPOCTPanctTne . 12 1 https://m.edsoo.ru/A4F4T4A1Q
[TapaniensHOCTh MPSAMBIX U IIOCKOCTEN
IT
3 °p HeHHHIfyMpHOCTL TPAMBIX 1 12 https://m.edsoo.ru/H6S9B2H3C
IJIOCKOCTEHN
Vsl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 10 1 https://m.edsoo.ru/V1P7V40O5P
MHoOrorpaHHuKu 11 https://m.eds00.ru/H4T8T003J
O0bEMBI MHOTOI'PaHHUKOB 9 https://m.eds00.ru/MOU7P9J8N
I1 :
7 OBTOPCHHE: COCHI, pascrosmnt 4 1 https://m.edsoo.ru/Y0B4Q4U6W
YTIIBI
OBLIEE KOJIMYECTBO YACOB I10 68 5 0




11 KJIACC

HaunmenoBaHmue pa3ae/ioB U TEM

KoauuecTBO 9acoB

DJIeKTpOHHbIe (LM (poBbIE)

Ne n/m Kontpoabnubie | IpakTuueckue
NMPOrpaMMmblI Bcero o0pa3oBaTeIbHbIE PeCypPChI
padoThI padoThbI
Tena Bpaienus 12 https://m.eds00.ru/S522P7H5N
O0BEMBI TEN 5) 1 https://m.eds00.ru/U2Z5G4Q9N
B
3 CICTOPB 1 ROOPAUHATEL B 10 1 https://m.edsoo.ru/K7Z1X5A7E
POCTPAHCTBE
[ToBTOpEHME, 0000IICHUE,
4 . 7 1 https://m.edsoo.ru/T4AM8POI5F
cUCTeMaTH3aIlMs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoTsbI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE Pecypchl

OCHOBHBIE IOHATHSI CTEPEOMETPUU:
TOUKa, IpsiMasi, MJI0CKOCTb,
npoctpanctBo. [IpaBuia nzoopakeHus
Ha pUCYHKaX: U300paKeHUs INIOCKOCTEH,
NapajulebHbIX IPSIMbIX (OTPE3KOB),
Cepe/IMHbI OTpe3Ka

https://m.eds00.ru/S0S2Y902Z

IlonsTus: MEpeCCKaromurecs mI0CKOCTH,
InepeceKaromumecs npsamMas U rnji0CKOCTb

https://m.edsoo.ru/N8V5J9H6P

Ilonstus: nepeCceKaromuecs miIOCKOCTH,
InepeceKaromumecs npsamas U rnji0CKOCTb

https://m.edsoo.ru/U212H4R9X

3HAKOMCTBO C MHOI'OrpaHHUKaMH,
I/I306pa)KGHI/IC MHOI'OI'PpaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIUOHHBIX YEPTEIKAX

https://m.edsoo.ru/N4W710A5S

HauanbHble cBefieHHs 0 KyOe u
NUpaMHIE, UX Pa3BEPTKU U MOJEIIH.
CeueHnst MHOTOIpaHHUKOB

https://m.edsoo.ru/D3G0U4V6T

HauanpHubie cBenenus o kyoe u
MUpaMuie, X pa3BEPTKU U MOJIEIH.
CeueHusi MHOTOTPaHHUKOB

https://m.edsoo.ru/C7R7N3P7Z

TToustue 00 aKCMOMATHYECKOM
MTOCTPOSCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

https://m.edsoo.ru/Y5R6S2W4D




[TonsTre 06 akCHOMaTUYECKOM
IIOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUS U3 HUX

https://m.edsoo.ru/X4H7V6K7P

[TonsTre 06 akCHOMaTUYECKOM
IIOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI
CTEPEOMETPHUH H CIICICTBUA U3 HUX

https://m.edso0.ru/Y1T1U8Y5S

10

Ilonsatue 06 akCHOMATUYECKOM
IIOCTPOCHUHU CTCPECOMETPHU: AaKCUOMBI
CTCPCOMETPUHU U CICACTBUA U3 HUX

https://m.edso0.ru/U9F1IN7T3X

11

Bzaumuoe PpaCIIOJIOKCHUC IIPAMBIX B
IIPOCTPAHCTBE: MIEPCCCKAOIIHUCCA,
ImapalyiICJIbHbIC U CKPCIIUBAOIIUCCA
IIpsAMBIC

https://m.edso00.ru/Q4H1S4S9C

12

[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
B [IPOCTPAHCTBE: MapaljieNIbHbIC MPSMBbIE
B IIPOCTPAHCTBE; MapalIeIbHOCTh TPEX
MIPSIMBIX

https://m.edsoo.ru/BOHONG6RIT

13

HapaJ'IJ'ICJ'ILHOCTB MIPAMBIX U IIOCKOCTEM
B IIPOCTPAaHCTBEC! HapaJ'IJ'ICJ'IBHOCTL
HpHMOﬁ " IMIOCKOCTH

https://m.edsoo.ru/U4B514D00O

14

Vel ¢ COHaIpaBJICHHBIMU CTOPOHAMUA

https://m.edsoo.ru/O9F7F7S7L

15

Yros Mexay NpsIMBIMHU B IIPOCTPAHCTBE

https://m.edsoo.ru/M2W6K4M1C

16

Yron Mexay npsiMbIMU B IPOCTPAaHCTBE

https://m.edsoo.ru/U4P7UONSC

17

[TapamienpHOCTB IIOCKOCTEN:
napajJiesIbHble INIOCKOCTH

https://m.edsoo.ru/W5I11H7V1H

18

CBoiicTBa napaJjijiCJIbHBIX IIOCKOCTEH

https://m.edsoo.ru/V3C9AOLOE




[Ipocreiinre npocTpaHCTBEHHbBIE

19 (GUTypBI HA TUIOCKOCTH: TETPAdP, KyO, https://m.edsoo.ru/K2B6X6Z6F
napaiesienuIe

20 [TocTpoenue ceueHuit https://m.edso00.ru/C3U4V3I5K

21 [TocTpoenue ceueHmit https://m.edsoo.ru/\VV0J4J9P1L
Konrponsnas padora no reme "[Ipsmbie

22 U IUIOCKOCTH B IIPOCTPAHCTBE. https://m.edsoo.ru/L418D3P1J
[TapanmienbHOCTb NPSAMBIX U IIIOCKOCTER"
[eprieHAUKYISIPHOCTD MPSIMOK U

23 IUIOCKOCTH: TIEPIICHIUKYJIISIPHBIE TTPSIMbIC https://m.edso0.ru/GIL6L 7U1I
B IIPOCTPAHCTBE
I1

24 PAMIBIE HAPAILICHBHBIE 1 htps://m.eds00.ru/N20302C3R
NEPICHIUKYIISPHBIE K MNIOCKOCTH
I1

25 DIAMBIE HapaLICHbHRIC 1 https://m.edsoo.ru/ESE5Z5R4W
MEPIECHIUKYJISIPHBIE K INIOCKOCTH
I -

26 PHSHAK TIEPHCH MY HIPHOCTH HPAMOH https://m.edsoo.ru/C4F9P3B6C
Y TUTOCKOCTH
I -

27 PHSHAK TIEPHCHHIY PHOCTH HPAMOH https://m.edsoo.ru/E6R4R2Q2J
Y TUTOCKOCTH
T o o

28 POPEMA O LIPAMOH TepHEH Iy IHPHOR https://m.edso00.ru/SBU6GI04R
IJIOCKOCTH
T o o

29 POPEMA O LIPAMOH TepHEH Iy IHPHOR https://m.edsoo.ru/L7F8S016D
IJIOCKOCTH
T o -

30 COPENA O TIPAMOT HEPTICHIMIYTAPHON https://m.eds00.ru/O7L4V3D6U

IIIIOCKOCTH




31

[lepnieHIUKYIsIp U HAKJIOHHBIE:
paccTosiHue OT TOYKH J0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH

https://m.edsoo.ru/R7P7D2B2Z

32

[lepnieHIUKYIsIp U HAKJIOHHBIE:
paccTosiHue OT TOYKH JI0 MIJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH

https://m.edso00.ru/V701R9G6M

33

[lepnieHIUKyIsIp U HAKJIOHHBIE:
paccTosiHue OT TOYKH JI0 MJI0CKOCTH,
paccTosiHue OT MPSIMOM J0 TIOCKOCTH

https://m.eds00.ru/S0Q9Z5D9X

34

HepHeHI{I/IKyJ'IHp M HAKJIOHHBIC!
PaCCTOAHUC OT TOYKH JO IIJIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

https://m.edso00.ru/S6G8J9U00

35

VYTIIbl B IPOCTPAHCTBE: YIOJ MEKIY
IPSIMOH U TUIOCKOCTBIO

https://m.edsoo.ru/Z4J2EQW3F

36

JIByTpaHHBIN YroJI, TMHEHHBIN yroil
JBYT'PAHHOI'O yIJla

https://m.edsoo.ru/COX9F9B1H

37

JIByTpaHHBIN yroJI, TMHEHHBIN Yroil
JBYT'PAHHOI'O yTIJla

https://m.edsoo.ru/A3Y2P8PIR

38

[lepnenquKyIIPHOCTD MJIOCKOCTEH:
MPU3HAK NEPIEHAUKYIISIPHOCTH JABYX
IJIOCKOCTEN

https://m.edsoo.ru/Z1L1L4W00

39

[lepnenauKyIIPHOCTD MJIOCKOCTEM:
MPU3HAK NEPIEHAUKYIISIPHOCTH JABYX
IJIOCKOCTEN

https://m.edsoo.ru/F3K7G7B3Z

40

[lepneHuKyIIPHOCTD MJIOCKOCTEM:
IIpU3HaK NEPIEHIUKYIIIPHOCTH IBYX
IIJIOCKOCTEN

https://m.edsoo.ru/POQ7H2S4U

41

Teopema o TpEX nepneHAnuKyJIIpax

https://m.edso0.ru/Y8YOR3X7G




42

Teopema o Tpéx nepneHAUKYIIpax

https://m.edsoo.ru/F8W6G114K

43

Teopema o Tpéx nepneHAUKYIIpax

https://m.edsoo.ru/E7TW7R1N8SK

44

KonrponsHas pabora mo remam
"[lepneHIUKYISAPHOCTD NPSAMBIX U
mockocTeil" u "YTIbl MEXY NPSIMBbIMU
U IJI0cKoCTAMU"

https://m.edsoo.ru/X5U3G6K5F

45

ITonstue MHOI'OrpaHHHuKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOT'OI'PAHHUKH, pa3BépTKa
MHOI'OI'paHHHUKa

https://m.edsoo.ru/K4P319C8T

46

[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBIL; IIpsIMasi U
HAaKJIOHHAs [IPU3Mbl; OOKOBAasl U MOJIHAS
IIOBEPXHOCTD MIPU3MBI

https://m.edsoo.ru/B5V5V7J1]

47

[Tapamrenenunen, NpsAMOyIrOJIbHbBIN
napajuleJIenuIe]l 1 ero CBOUCTBa

https://m.edsoo.ru/O1Y5N7C5G

48

IIupamuna: N-yronbHasi NUpamMmuaa,
IpaHu ¥ OCHOBaHHE MUpPaMH/Ibl; OOKOBast
1 TIOJIHASI IOBEPXHOCTh TUPAMUJIBL;
IIpaBUJIbHAS U yCEUEHHAs TUPAMUAA

https://m.edsoo.ru/EOP3T7B8Q

49

IIpaBUIbHBIE MHOTOIPAHHUKU: ITOHATHE
MIPAaBUIILHOIO MHOTOI'PAHHUKA;
MIpaBUJIbHASA NTPU3Ma U NIPAaBUJIbHAS
NApaMUJIa; IpaBUIIbHAS TPEYTOJIbHAS
NMpaMu/ia ¥ MpaBUIILHBINA TETpasAp; KyO

https://m.edsoo.ru/P5D7S5W2N

50

[IpencraBienne o MpaBUIBHBIX
MHOTOTPaHHUKAX: OKTadAp, JOJIeKadAp U
HUKOCadIP.

https://m.edso0.ru/Q1D7D1T8B




CumMeTpusi B IPOCTPAHCTBE: CUMMETPHUS
OTHOCHUTEJIbHO TOYKH, MPSMOU,

o1 IJIOCKOCTH. DJIEMEHTBl CHMMETPUH B 1 https://m.edso0.ru/HGH3K8Y?2V
MUpaMUIax, napauiesenunenax,
IMpaBHUJILHBIX MHOTOT'paHHUKAaX
Beruuciienue a5eMeHTOB
52 MHOTOTPaHHUKOB: p&é0Opa, AMaroHaIH, 1 https://m.edso00.ru/\V6G2M2X5]
YIJIBI
[Tnomans OOKOBOI MOBEPXHOCTH U
53 MOIHOH MOBEPXHOCTH NPAMOI MPHIMEL, 1 https://m.eds00.ru/Q7L 2K9F3R
IO/ OCHOBAHHM, TEOpEMa O
60KOBOI>1 IMOBEPXHOCTHU Hp?[MOI71 IMPU3MBI
[Tnomans OOKOBOI MOBEPXHOCTH U
54 HOBEPXHOCTH MPABHIBHON HI:Ip AMHARL 1 https://m.edsoo.ru/Y9D4AIMOX
TeopeMa o IIoaau OOKOBOU
IIOBEPXHOCTU YCEUEHHON ITUPAMUIBI
55 F&iﬁiﬁ;ﬁiﬁgﬁi?m Ho Teme 1 https://m.eds00.ru/S1S1U3I3Y
56 [TonsiTre 06 06bEMe 1 https://m.edsoo.ru/S8H2N6170
57 O06BEM TUpaMuIbI 1 https://m.edsoo.ru/\V8Q5A2P2L
58 O06BEM TUpaMUIbI 1 https://m.edsoo.ru/Y1Z6B618C
59 O06BEM TUpaMUIbI 1 https://m.edsoo.ru/R6WOV8I3N
60 OO0BEM TUPAMHU/TBI 1 https://m.edso00.ru/J1V612C7M
61 OO0BEM TTPU3MBI 1 https://m.eds00.ru/Z0E6G9A8Q
62 O06BEM IPU3MBI 1 https://m.eds00.ru/T6P703L5M
63 O0BEM TTPU3MBI 1 https://m.edsoo.ru/M5G4J509U




64

KontponbHas padota nmo teme "OO0bEMBI
MHOIOTPaHHUKOB"

https://m.edso0.ru/GOP0OS7M6B

65

[ToBTOpeHmE, 0000IIEHNE
cucrtemaTtusanus 3Hanuil. [loctpoenue
CEYCHHI B MHOTOTPaHHHKE

https://m.edsoo.ru/C2R7A6B1E

66

[ToBTOpEeHmE, 0000IIEHNE
cucTeMaTu3alvs 3HaHui. Beruucnenue
PacCTOSHUI: MEXTy IBYMS TOUYKAMH, OT
TOYKH JIO MPSMOM, OT TOUKH JI0
TJIOCKOCTH, MY CKPEIINBAIOIIUMUCS
MPSIMBIMH

https://m.eds00.ru/M6T901G7C

67

HroroBas koHTpoIbHAs paboTa

https://m.edsoo.ru/O6W904C4F

68

[ToBTOpenue, 0600IICHNE
cHCTeMaTu3alus 3HaHui. Beruncnenue
YIJIOB: M@Ky CKPEIINBAOIMMUCS
OPSMBIMHU, MKy TIPSIMOM U
TUIOCKOCTBIO, IByTPAaHHBIX YIJIOB, YTJIOB
MCKAY MIIOCKOCTAMU

https://m.edsoo.ru/C6J1P206S

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 9acoB

Bcero

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThI

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/IbHbIE PeCypChl

Cdepa u map: ueHTp, paamnyc,
JTUaMEeTp; TUIOLIA/lb TOBEPXHOCTH

cepsl

https://m.edso0.ru/Y7S2X9Y1D

B3aunmHuoe pacrionioxxenue chepbl 1
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
cthepe; miomaas chepsl

https://m.edsoo.ru/Y1L6L3Q9W

N3o0pakenue cdepsl, mapa Ha
wiockoctd. CedeHus mapa

https://m.edsoo.ru/F9Z1J5V2M

HHHHHI{queCKaﬂ IMOBCPXHOCTD,
00pa3yroIme MUJINHIPUIECKOM
MIOBEPXHOCTH, OCh IIMIHMHAPUICCKOM
MOBEPXHOCTHU

https://m.edsoo0.ru/T4X8R6S5P

Hunuuap: ocHOBaHMs U OOKOBast
MOBEPXHOCTh, 00pa3yromas u och;
IUIOIA b OOKOBOM U IMOJTHOM
MOBEPXHOCTHU

https://m.edsoo.ru/T310T9EOD

N306paxkenne nunuHapa Ha
iockocT. Pa3BépTka nmnmuHpa.
CeueHust IIMH]IPA (TUTOCKOCTBIO,
napauieTbHON W MEePIeHIUKYIISIPHOM
OCH LIUJIMH]IPA)

https://m.edsoo.ru/S3W1M1K8N

KoHnueckast HOBEpXHOCTB,
00pa3yroIme KOHNIeCKOU

https://m.edsoo.ru/P5F6Z919X




IIOBEPXHOCTH, OCh U BEPILINHA
KOHUYECKOW IMOBEPXHOCTH

Konyc: ocHOBaHHE U BepIIUHAa,
o0Opasyrolas ¥ 0Ch; IUIOIIAlb OOKOBOM
Y TIOJTHOW TTOBEPXHOCTH

https://m.edsoo.ru/R8Z5E7C2T

Y ceu€HHBIN KOHYC: 00pa3yronme u
BBICOTA; OCHOBaHUS U OOKOBast
MOBEPXHOCTh

https://m.edsoo.ru/N5D8T8T4J

10

N300paxeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca
(MI0CKOCTHI0, NapaIeIbHON
OCHOBAHUIO, U INIOCKOCTHIO,
IpOXOALIeH Yepe3 BepIINHY)

https://m.edsoo.ru/I4D8U2M2W

11

KoMOuHamnust Ten BparieHus u
MHOTOI'PAaHHUKOB

https://m.edsoo.ru/O4E3T6W0D

12

MHoOrorpaHHuK, OMCaHHBIN OKOJIO
cthepsl; chepa, BIucaHHas B
MHOTOTPaHHMK WJIN B TEJIO BPALLEHUS

https://m.edsoo.ru/J1IK5F8C2A

13

TToustie 006 00BéMe. OCHOBHBIE
CBOMCTBA 00BEMOB TEN

https://m.edso0.ru/Q0W5V2D4Y

14

O0béM IMIMHIpa, KOHYCA

https://m.edsoo.ru/N4K3R2H3I

15

O06BEéM mapa u miomaas chepsl

https://m.edsoo0.ru/N4Z000K3V

16

[Tono6HbIe TENa B IPOCTPAHCTBE.
CoOTHOIIEHNS MEXTY TUTOIIAISIMA
MOBEPXHOCTEN, 00bEMaMH TOTOOHBIX
Ten

https://m.edsoo.ru/H3R3M2N9R

17

KonTponbhas pabota no remam "Tena
BpamieHus" u "O0wvembI Ten"

https://m.edsoo.ru/l71710K5Z




BGKTOp Ha IIJIOCKOCTHU U B

18 https://m.edso0.ru/X9K2X0Q4E
POCTPAHCTBE

19 Clio)keHHUE ¥ BEIYUTAHUE BEKTOPOB https://m.eds00.ru/Z3S9D1F7W

20 YMHOKEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/B6M9COH8G
Pasnosxenue BekTopa mo Tpém

21 HEKOMIUIaHAapHBbIM BekTopam. [IpaBuiio https://m.eds00.ru/J1Z5D5Z4K
napaienenumneaa
Pemmenue 3aay, CBSI3aHHBIX C

22 MIPUMEHEHHEM TPaBUJI ACHCTBUH C https://m.eds00.ru/Z0J2C1G2L
BEKTOpaMH

23 KoopHaTHO-BEKTOPHEIH METOA 1IpH https://m.edso0.ru/N9Q4H2D20
pEIIeHNU T€OMETPUYECKUX 3a/1a4
[IpsimoyrospHas cucTeMa KOOpIUHAT B

24 npoctpaHcTBe. KoopiuHaTel BEKTOpA. https://m.edsoo.ru/R2L4B1S4Q
[Ipocreiimue 3agaun B KOOpAUHATAX

25 Yrox Meiay sexropani. Ciaiphoe https://m.eds00.ru/Q7R3Q6D9T
NPOM3BEICHUE BEKTOPOB

26 Berurcene yrios MKy IpAMBIMH i https://m.edso0.ru/N611F1V3X
TUTOCKOCTSIMU
KonTponbHas pabota mo Teme

27 "BeKTOpbl 1 KOOPAUHATHI B https://m.eds00.ru/D2J7V7E7TW
npoctpaHcTae"”
[ToBTOpenue, 06001IeHUE U

28 CHCTCMETHSAIHL SHAHMH. OCHOBHELE https://m.edsoo.ru/E7B6D4D6U
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

29 Hostoperiite, obobinerte https://m.eds00.ru/O8WIN3W5H

CHCTEeMaTHU3alus 3HaHUH. OcHOBHEBIC




burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPHH

[ToBTOpEeHME, 0000IICHUE U

30 cucTeMaTH3alns 3HaHi. 3a1aun 1 https://m.edsoo.ru/H2H5NOROQ
IUTAHUMETPUH M METOJIbI X PEIICHHS
[ToBTOpEeHME, 0600IICHUE 1

31 cucTeMaTu3alns 3HaHi. 3a1aun 1 https://m.edsoo.ru/NOT3S8F4A
IUTAHUMETPUHM M METOJIbI X PEIICHHS
[ToBTOpeHnue, 0600IICHNE 1

32 CHCTEMATH3ALIH SHAHNH. OCHOBHEIS 1 https://m.edsoo.ru/A8C3N2J5C
burypsl, GpakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33 Hrorosast kKoHTpoJIbHAS paboTa 1 https://m.edsoo.ru/YOX8ROF9J

34 Hostopete, 0606HI€HIfe " 1 https://m.eds00.ru/T6X6E5KTI
CHUCTEMaTH3alus 3HAaHUI

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KJIACC
Kox .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbLTATHI 0CBOCHHS OCHOBHOM
NpOBePSIEMOr0 .
o0pa3oBaTe/IbHON MPOrPpaMMBbl cpeHero oduero 00pa3oBaHus
pe3yJabTarta
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
25 [TprMeHSTh aKCHOMBI CTEPEOMETPUH H CIIEJCTBUS U3 HUX MPH PEIICHUN
' reOMEeTPUUECKUX 3a]a4
- OnepupoBaTh MOHATHSAMHU: MapaUIEIbHOCTh M NEPHEHIUKYISIPHOCTD
' IPSAMBIX U IIJIOCKOCTEMN
-4 KnaccugummpoBars B3auMHOE PacMoNOKEHHE MPSIMBIX U TNIOCKOCTEH B
' IPOCTPaHCTBE
OnepupoBaTh NOHATHAMMU: IBYTPaHHBINA YT O, TPaHU IBYTPAHHOTO yIia,
7.5 pebpo IBYrpaHHOro yrja, JUHEHHBIH yrojl MABYTPAaHHOIO YrIia,
rpajycHas Mepa JBYIpaHHOIO yria
OnepupoBaTh MOHATUAMHU: MHOTOI'PAHHMK, BBITYKJIBIA U HEBBITYKJIBIN
7.6 MHOTOTPaHHHK, AIIEMEHTHI MHOTOTpaHHHKA, MIPaBUIIHHBIN
MHOT'OI'PaHHHUK
24 Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (MHpaMujia, npu3Mma,
' MPSIMOYTOJIbHBIN Mapaienenunes, Kyo)
KnaccupummpoBarb MHOTOTpaHHUKH, BBIOMpass OCHOBAaHUS  JUIs
- KjJaccu(ukauuy  (BBIMYKJIBIE W HEBBINTYKJIbIE  MHOTOI'PAaHHHKH,
' NpaBUIbHBIE MHOTOTPAHHUKH, TIPSIMbIE W HAKJIOHHBIE TIPU3MBI,
napaIeIICIUIIe IbI)
29 OnepupoBaTh  TMOHATHUSMH:  CEKylas  IUIOCKOCTh,  CECUYCHHE
' MHOT'OI'PaHHHKOB
210 OOBACHATH TNPHUHLUUIBI TOCTPOCHUS CEUEHHH MHOTOIPAaHHHKOB,

HCITONIB3YST METOJT CIEOB




7.11

CtpouTh ceyeHussT MHOTOTPAHHUKOB METOJIOM CJIEOB, BBIMOJIHATH
(BBIHOCHBIE) IUIOCKME YEpPTEXKH U3 PHUCYHKOB MPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemiats 3ala4i Ha HAXOXJACHUC ITCOMCTPUUCCKUX BEJIIMYHUH I10 06pa3uaM
HIIN aJirOpUTMaM, NPUMEHSAA N3BECCTHBIC aHAIIUTHUYCCKUE MCETOAbLI ITPHU
peiCHUN CTAaHAAPTHBIX MATCMATHYCCKUX 3aJad Ha BbIYUCICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKAMH, OT TOYKH 10 HpﬂMOfI, OT TOYKH JO

IJIOCKOCTH, MCIKAY CKPCHIUBAOIHUMUCA ITPAMBIMU

7.13

Pemrats 3aa41 Ha HaXOXKIACHUC I'COMCTPUUCCKUX BEJIMYUH I10 06pa3uaM
I aJiroOpuTMaM, HPUMCHAA H3BCCTHBIC aHAJIUMTUYCCKUEC MCTOJbI IIPHU
PCIICHUN CTAHAAPTHBIX MAaTCMAaTUYCCKUX 3a/la4 Ha BBIYMCIICHHUC YITIOB
MCKAY CKPCIIUBAOIHUMUCA IIPAMBIMU, MCIKIY HpHMOﬁ U IIJIOCKOCTBIO,

MEXY INIOCKOCTSIMH, JBYTPAHHBIX YIJIOB

7.14

Boruucisate 00bEMBI M IIJIOMIAAXM TMOBEPXHOCTEH MHOTOIPAHHUKOB
(mpusma, mnHMpamuza) C OpUMEHEHHEeM  (QOpMyJ,  BBIYHUCIATH
COOTHOUIICHUSI MEXAY IUIOMAASMU  TIOBEPXHOCTEH, o00BEMamMu

HOI[O6HBIX MHOT'OT'PaHHUKOB

7.15

OHepI/IpOBaTL MNOHATUAMU: CUMMETPUA B IPOCTPAHCTBEC, HCHTP, OChb U

IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IIIOCKOCTh CHUMMETPUH (PUTYPbI

7.16

W3Bnekarp, npeoOpazoBbIBaTh U HMHTEPIPETHPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MPeJCTaBICHHYIO Ha

YepTekKax U pUCYHKax

7.17

[TpumeHsTh reoMeTprueckue aKThl AJIsl PEIIEHUS] CTEPEOMETPHUUECKHUX
3a/1a4, IPEAINOoIaraloliuX HECKOJIBKO IIAaroB PELICHUs, €CIA YCIOBUS

MIPUMEHEHUS 3a/I1aHbI B IBHOU popme

7.18

[IpuMeHATh TpoCTEHIINE INPOrPaMMHBIE CPEICTBA M 3JIEKTPOHHO-
KOMMYHHUKAIlMOHHBIE CHUCTEMBl IIPU PELICHUU CTEPEOMETPUUYECKUX

3a1a4

7.19

[IpuBOANTE IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U

JKHU3HHU, paCllO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh TOJYYEHHBIE 3HAHUS Ha TMPAKTUKE: AaHaJIM3HPOBATH
peanbHbBIe CUTyallMd M NPUMEHATh M3YUYCHHBIC MOHSATHS B IIpoIecce
MOUCKA PELICHUS MaTeMaTU4eCKu C(HOPMYITUPOBAHHON MPOOIEMBI,

MOACIINPOBATH PCAJIbHBIC CUTYAllMHU Ha A3BIKE T€COMCTPUHU, UCCIICA0BATH




MNOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM T'COMECTPHUYCCKUX MOHATUN B
TEOpPEM, allriapara anre6pbl, pe€maTh MPAaKTUYCCKUE 3aaa4u, CBA3aAHHBIC

C HAXOKACHUECM I'€COMCTPHUICCKUX BCIIMYUH

11 KJIACC
Kox .
IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS 0CHOBHOI
NpOBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpaMMBbI cpeHero o0ero 06pa3oBaHus
pe3yJibTaTa
6 I'eomerpust
OmnepupoBatb TIOHSATHSIMH: OWIAHAPUIECKast IIOBEPXHOCTH,
6.1 oOpasyolye MUIHHIPUIECKOW MOBEPXHOCTH, LWJIMHIAP, KOHUYECKas
' MOBEPXHOCTh, OOpa3yIOUIMe KOHUYECKOW IOBEPXHOCTH, KOHYC,
cepryeckas IOBEpPXHOCTh
6.2 Pacrnio3naBatk Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOJTyYSHHSI TEJ BPALLICHUS
6.4 KnaccuuupoBaTb B3aMMHOE PacHookeHHe cephl U TIOCKOCTH
OmnepupoBaTh MOHATHAMU: IIAPOBOW CEIMEHT, OCHOBAaHHWE CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOi CIIOH, OCHOBAaHKE IIAPOBOTO CJIOs, BEICOTA
IIAPOBOTO CJI05, IIAPOBOM CEKTOP
6.6 Bbuucnare 00bEMBI M IIJIOLIAJM TOBEPXHOCTEH TeN BpallleHus,
' TE€OMETPHUECKUX TeIl C MPUMEHEHHEM (HOpMYIT
OnepupoBaTh MOHATUSIMH: MHOTOTPAaHHUK, BIIMCAaHHBIN B cdepy H
6.7 OIMCaHHBIN OKOJIO cdepsl, cpepa, BIUCAHHAS B MHOTOTPAHHUK WIH
TEJIO BpaICHUS
68 BBIMUCIATE COOTHOMICHUST MEXIy IUIOMAISIMA TIOBEPXHOCTEH W
' 00BbEMaMU MOT00HBIX TET
6.9 N3006pakaTh nzydaemble (GUTYpHI OT PYKH U C IPUMEHEHHEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BEIMONHATE (BBIHOCHBIE) IIOCKHE YEPTEXKHW W3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTyp: BHI CBEpXYy, COOKY, CHU3Y; CTPOUTH CEUEHHS Tel

BpaIeHus




6.11

W3BnekaTh, MHTEPIPETUPOBATh M MPeoOpa3oBhIBaTh MH(OPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MPEeACTaBICHHYIO Ha

yepTexax U pucyHKax

6.12

[TpumensaTh reomMeTpruecKue (HaKThI IS PEIICHUS CTEPEOMETPHIECKUX
3a/1a4, IPEANOJIaraloliuX HECKOJIBKO IIarOoB PEIIEHUs, €CIU YCIOBHA

MIPUMEHEHHUS 3a/1aHbl B ABHOU (opMme

6.13

OnepupoBarh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BreinmoaHaTh l[ef/'ICTBI/ISI CJIOKCHHA BCKTOPOB, BBIYHMTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpAa HA 4YUCIIO, O6T:>$ICH$ITI>, KaKHMMH CBOWMCTBaMM OHU

o0JaaroT

6.15

HpI/IMeHHTB IIpaBUJIO IapaJUICIICIIUIICAA IIPpKU CJI0OKCHUHU BCKTOPOB

6.16

OHepI/IpOBaTB MOHATHAMU: ACKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBC,
BCEKTOP, MOAYJIb BEKTOpPA, paBECHCTBO BCKTOPOB, KOOPANHATHI BEKTOPA,
yroia MEXKAYy BCEKTOpaMH, CKaJIAPHOC MNPOU3SBCACHHUEC BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPbI

6.17

Haxoauts cymMMy BEKTOpPOB M MPOU3BEACHHUE BEKTOPA HA YHCIIO, YTOJ
MEX/y BEKTOpaMH, CKaJISIpHOE IMPOU3BEACHUE, PacKIIaJblBaTh BEKTOP

10 IBYM HCKOJIJIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI) IJIOCKOCTh YPABHCHHUEM B HeKapTOBOﬁ CUCTEMEC KOOpAHAT

6.19

Pemate mpocrelmme TeOMETpUYECKHME 3aJadyd  Ha IPUMEHEHHE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

Pemrate 3amaum Ha JI0Ka3aTEIbCTBO MATEMAaTHUYSCKHX OTHOIICHUN H
HaXOXKXJACHUC T'COMCTPUICCKUX BCIIMYUH I10 o6pa3uaM HJIN AJITOpUTMAaM,
IIPpUMCHA HN3BCCTHBIC MCETOJbI npu peUICHUA CTaHAApTHBIX

MaAaTEeMaTHYCCKUX 3aJa4

6.21

HpI/IMCHHTB HpOCTCfI]J.IHC MporpaMMHBIC CPEACTBA W JSJICKTPOHHO-
KOMMYHHUKAIIUOHHBIC CUCTEMBI IIPpHU PEIICHHU CTECPEOMETPHUIYCCKUX

3a7a4

6.22

[IpuBOAUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKHU3HH, paClIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHATh TIONydEHHBIC 3HAHUS Ha TPAKTUKE: aHAJIW3UPOBATH
peanbHble CUTYallMd W MPUMEHSTh M3YUYEHHBbIE MOHSTHUS B Ipolecce
MOMCKA pEeUIeHHs] MaTeMaTH4ecKu CcHOpMYIHpPOBAHHOW MPOOIIEMBI,
MOJIEJIMPOBAThH PeAIbHbIE CUTYAIlUU Ha SI3bIKE TEOMETPUHU, UCCIIEI0BATh

IMOCTPOCHHBIC MOJECIIN C UCITIOJIB30BAHUEM I'COMCTPHUYCCKUX IMOHATHH U




TCOPECM, allrapara aJIFe6pI>I, pemaTh MPAKTHUYCCKUC 3a/la4r, CBA3AHHBIC

C HAXO0XACHHUEM I'€COMCTPHUICCKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUSA

I'eomerpus

7.1

OcHoOBHbIE TIOHATHUSI cTepeoMmeTpur. Touka, mpsiMas, IIOCKOCTh, MPOCTPAHCTRO.
[TonsiTne 00 AaKCMOMATUYECKOM TOCTPOEHUH  CTEPEOMETPHH:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

1.2

B3aumHOE pacmonoXeHue MPAMBIX B INPOCTPAHCTBE: IEPECEKAIOIIMECH,
napajuleJibHble M CKpellMBamoluecs mnpsMble. llapamienbHOCT NpsAMBIX U
IJIOCKOCTEM B IIPOCTPAHCTBE: IApajuICNIbHBIE IIPsIMbIE B IIPOCTPAHCTBE,
[apaJUIeIbHOCTh TPEX MPSAMBIX, MApaUIEIbHOCTh MPAMON M IIOCKOCTH. YTIIBI €
COHANPABJICHHBIMA CTOPOHAMH, YIOJI MEXAY HpsAMBIMH B IIPOCTPAHCTBE.
[TapajienbHOCT  IUIOCKOCTEN: napajuieiabHbple  IIJIOCKOCTH,  CBOMCTBA
napajuleNbHbIX miIockocted. [Ipocreiimnie mnpocTpaHCTBEHHBIE (QUIYpHl Ha

IIOCKOCTH: TETPAdIP, KY6, napajijieJIcnmIic [, IoCTpoOCHUC CEUYCHUI

7.3

[leprieHAUKYIAPHOCTD MPAMOM M IUIOCKOCTH: IEPHEHAUKYJIAPHbIE IPSMbIE B
MPOCTPAHCTBE, NpPSIMbIE MapajUleJIbHblE W MEPIEHAUKYISPHbIE K ILIOCKOCTH,
MPU3HAK TEPHNEHIUKYISIPHOCTH TNPSMOM W IUIOCKOCTH, TeopemMa O MpsMOH
MEPIICHAUKYIISAPHON IIJIOCKOCTH. YTJbI B NMPOCTPAHCTBE: Yroi MEXAY NPSIMOU U
IUIOCKOCTBIO, ABYIPAHHBIM  yroJl, JIMHEWHBIA Yroia JBYTPaHHOIO  yTJia.
[leprieHAMKYJIAp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 TUIOCKOCTHU, PACCTOSIHUE
OT TIPSAMO# JI0 TUIOCKOCTH, MPOEKIHS (PUTYpPBHI HA TUIOCKOCTD. [lepreHauKyIapHOCTh
IJIOCKOCTEMN: MPU3HAK MEPHEHAUKYJIPHOCTH JABYX IUIOCKOCTEN. Teopema o Tpéx

MepIEHIUKYIsIpax

7.4

[TonsiTHEe MHOTOrpaHHUKA, OCHOBHBIE AJIEMEHTHl MHOTIOIPAHHHKA, BBIMYKIIbIE U
HEBBIMYKJIbIE MHOTOI'DAaHHUKH, pa3BEPTKa MHororpaHHuka. IIpusma: n-yrosbHas
Mpu3Ma, TpaHu ¥ OCHOBAHHS MPU3MBI, IpsIMasi U HAKJIIOHHAsl MpU3MbI, OOKOBasi 1
MOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, HPSAMOYTOJIbHBIN
napajienenunes U ero cpoiictBa. [Iupamupa: N-yrospHas nupamuja, TpaHd U
OCHOBaHHWE MMMPaMH/Ibl, OOKOBAs U MOJIHAS TOBEPXHOCTH MUPAMU/IBI, TPABUIIbHAS U

yceu€HHash mNupamuaa. OJEeMEHTbl Mpu3Mbl M nupamuabl. [IpaBunbHbIE




MHOI'OTPaHHUKHU: ITOHATUE MPABWJIBHOIO MHOTIOIPAHHMKA, IPABWJIbHAS MpU3Ma U
IIpaBWIbHAsg IUPaMUJa, IPABWIbHAs TPEYroJibHas NHMpaMuja W IPaBUJIbHBIN
Terpasqp, KyO. IIpencraBneHne O NpaBUWIBHBIX MHOTOTPAaHHHKAX: OKTadJp,

AOACKAd AP U UKOCARJAPYTHUC Ceuenus IIPpU3MbI U ITHPaMU/JIbI

7.5

CI/IMMCTpI/IH B IIPOCTPAHCTBC.: CHUMMECTPHA OTHOCHUTCIBHO TOYKH, HpﬂMOfI,
IIJIOCKOCTH. DJIEMEHTEI CUMMCTPUU B nupaMuax, Iapajiiejacnuieaax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

7.6

Bbruncienue 31eMEHTOB MHOTOTPAHHUKOB: p&Opa, nuaroHanu, yriasl. Ilmomans
OOKOBOW TIOBEPXHOCTH W TIOJHOM MOBEPXHOCTH TPSMOW TPU3MBI, IUIOMIA/b
OCHOBAHHUH, TeOpeMa 0 O0OKOBOI MOBEPXHOCTH MPAMOi pu3Mel. [1nomaas 6okoBoi
IIOBEPXHOCTH M IIOBEPXHOCTH INPABWIBHOW NHUPAMHABI, TEOpEMa O ILIOIAIH

yceuénHoii nupamubl. [Tonstie 06 06bpéme. OOBEM TUPaMUIBI, TPU3IMBI

1.7

HO,I[O6HI>I€ TCJIa B  IPOCTPAHCTBC. CooTHo1IeHUA MCXKAY IUIOMAAsIMU

[IOBEPXHOCTEN, 00bEMaMHU MOAOOHBIX TET

11 KIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

6

I'eomerpus

6.1

[{uimHapuyeckass MOBEPXHOCTb, 0Opasyrolue IHUIMHIPUYECKONH MOBEPXHOCTH,
OCb LMIMHApPUYECKOW moBepxHOocTU. LlunamHiap: ocHoBaHus U OOKoBas

IMMOBCPXHOCTD, O6p8.3y10H.[3.5{ " OChb, IIJI0IIadb OOKOBOM U IOJHOM IMOBCPXHOCTHU

6.2

Konudeckass mMOBEpXHOCTh, 00pa3yrolue KOHUYECKOW TOBEPXHOCTH, OCh U
BepIlMHA KOHINYECKOH moBepxHOCTH. KOHyC: OCHOBaHWE U BepIIMHA, 00pa3yolas
U OCh, IUIOMIAAhr OOKOBOW U TIOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroniye U BbICOTa, OCHOBaHUS U OOKOBast MOBEPXHOCTh

6.3

Cdepa u map: HeHTp, paauyc, IMaMeTp, III0IIaIb TOBEpXHOCTH cdepbl. B3aumHoe

pacrosoxeHue cepbl U MIOCKOCTH, KacaTellbHas MIOCKOCTh K cdepe, MIomaib

cdepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha IJIOCKOCTH. PEBBépTKa MUJIMHApPA U KOHYCa

6.5

KoMmOuHanmu Ten BpalieHWss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIHMCAHHBINA

0KOJI0 cepsl, cepa, BIUCAHHAS B MHOTOIPAaHHUK, WX TEJIO BPALLICHUS

6.6

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tell. Teopema 00 oOBEME
NPsIMOYTOJIBHOTO Tapajuieyienunena u ciueactBus u3 He€. OO0béM UWIHHIPA,

koHyca. O0BEM mapa u miomanb cepol




[Tomobupie Tema B mpoctpaHcTBe. COOTHOUICHHS MEXKAY IUIOMIAISIMU

o1 MOBEPXHOCTEH, 00bEMAMHU MTOTOO0HBIX TEJ
6.8 Ceuenust nuiauHApa (MapauiebHO U NEPHEHAMKYJISIPHO OCH), CEYEHHS] KOHYycCa
' (mapaenbHOE OCHOBAHUIO U MPOXO/SILEE YEpPE3 BEPILUHY ), CEUEHHUS LI1apa
Bekrop Ha miockoctu U B npocTpancTBe. Cl0KEHUE W BBIYUTAHHUE BEKTOPOB.
6.9 YMHOXEHHEe BEKTOpa Ha yKciio. Pa3noxkeHnre BeKTopa mo TpéM HEKOMILJIaHAPHBIM
' BekTopaM. [lpaBwiio mapamienenunena. Pemenue 3agad, CBSI3aHHBIX C
MIPUMEHEHUEM MTPABUJI ICUCTBUM C BEKTOpaMU
[IpssMmoyronbHast cucremMa KOOPJAMHAT B MpocTpaHcTBe. KoopauMHATBI BEKTOpA.
6.10 [Ipocreiimine 3amaun B KOOpAMHATaxX. YTOod MeXQy BekTopamu. CkanspHoe

IMPON3BCACHUC BCKTOPOB. Breraucnenune YIJIOB MCXKAY MPAMBIMH U IINIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METOJI IIPU PELLIEHUN F€OMETPUYECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Koxa
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeGOBAHUSA K MPEAMETHBIM pe3yJbTaTaM
O0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOW MPOrPaMMbI CPeTHET0
0o011ero oopa3oBaHus

Brnanenue meromamMu J0Ka3aTenbCTB, AITOPUTMAaMHU PELICHHS 3aj1ad,
yMeHue (GpopMylIupoBaTh W ONEPUPOBATH MOHATHSAMH: OIpENEICHUE,
aKCcMoMa, Teopema, CIIEJICTBUE, CBOMCTBO, NMPU3HAK, JOKA3aTelIbCTBO,
PaBHOCHWIbHBIE (bopMyITHpOBKH; [IPUMEHATH UX; yMEHHE
dbopmynarpoBaTh 00paTHOE W MPOTHBOIOJIOKHOE YTBEPXKICHHE,
IIPUBOJUTH IPUMEPbl U KOHTPIPUMEpPBI, HCIOJIB30BATH METOL
MaTeMaTUYECKON MHIYKIIUU; IPOBOIUTH TOKA3aTEIbHBIC PACCYKICHUS
npu pClICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO IMPaBUJIBHOCTDH
paccyXJeHHI; YMEHHE OICPUPOBATh IOHITUSMHU: MHOXECTBO,
IMIOAMHOKECTBO, OIICpallMi HaJl MHOXCCTBaAMU, YMCHUEC HCIIOJIL30BAaTh
TEOPETUKO-MHOKECTBEHHBIN  ammapaT s OMHCAHHUS  PealbHbIX
IIpOLECCOB U SIBJICHUH U pu pCIICHUMN 3ajJia4, B TOM YUCIIC U3 JPYTrUx
y4eOHBIX TPEIMETOB; YMEHHUE ONIEPUPOBATH OHATUSAMU: TPpad, CBSI3HBIHA
rpad, nepeBo, LUKJI, Tpad Ha TUIOCKOCTH, yMEHHE 3aJaBaTh U
OTMHCHIBATH Tpadbl Pa3IMYHBIMU CIIOCOOAMH; UCTIONB30BaTh rpadbl Mpu

pelieHuu 3aaa4d

YMeHne onepupoBaTh MOHATUSIMH: HaTyPAIbHOE YHUCIIO, [IETI0€ YUCIIO,
CTENEHb C IEJIBIM I0Ka3aTeIeM, KOPEHb HATYPaJIbHOW CTETIEHH, CTENIEHb
C palnMOHAJBHBIM TOKa3aTejeM, CTENeHb C JEHCTBUTEIHHBIM
nmokasarejeMm, Jorapudm Yucla, CHHYC, KOCHHYC H TaHTEHC
MIPOU3BOJFHOTO YHCIIAa, OCTAaTOK IO MOIYJIIO, PAalMOHAJIBHOE YHCIIO,
UppallMOHANILHOE  YHUCJIO, MHOXECTBA  HATypalbHBIX,  LEJbIX,
palMoOHANBHBIX, JACHUCTBUTEIBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
MPU3HAKU JCTUMOCTH, HAMMEHbBIINN OOIIMIA NeNUTeIh U HaUMEHBIIIee
oluiee KpaTHOe, aropuT™ EBKinIa npu pemeHuu 3a1ay; 3HaKOMCTBO
C pa3IMYHBIMU TO3UIMOHHBIMU CHUCTEMaMHU CUWCIEHUS, yMEHUE
BBITIOJIHATH BBIYUCIICHNE 3HAUEHUN U MpeoOpa3oBaHus BHIPAKEHUN CO

CTETEHSIMH U JiorapudmMamu, mpeoOpa3oBaHusl IpOOHO-pAIMOHATBHBIX




BBIPAKEHUI; YMEHUE ONEpUPOBATh MOHITHIMMU: I1OCIEI0BATEIBHOCTD,
apupMeTHyeckass ~ Iporpeccusi,  reoMeTpuyeckas  Mporpeccus,
OeckoHeuyHO yOBIBaroIasi TeOMETPUYECKas MpPOTpeccusi; yMEHHe
3aJaBaTh  IIOCJEIOBAaTE€IbHOCTH, B TOM 4YHMCI€ C  IIOMOIIbIO
PEKyppeHTHBIX  (OpMyJ; yYMEHHE  ONEpUpOBaTh  MOHATUSAMHU:
KOMIUIEKCHOE YMCJIO, CONPsKEHHbIE KOMIUIEKCHBIE YMCIA, MOIYJb U
apryMeHT KOMILJIEKCHOTO 4Hcia, (opMa 3amucu KOMIUIEKCHBIX YHCEI
(reomeTpuyeckas, TPUTOHOMETpUYECKas M airedpauyeckas); yMeTb
MPOU3BOIUTH APUPMETHUECCKUE ACHCTBHSI C KOMIJICKCHBIMHU YHCIIAMH;
NPUBOAUTH  NPUMEPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;
ONEpUpPOBaTh MOHATUSAMU: MaTpuna 2x2 u 3X3, ompenenuTenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh MOHATUSAMU: PALIMOHAIBHBIE, HPPALMOHAIIBHEIE,
MoKa3aTeIbHbIe, CTETICHHBIE, ToTapu(MUIECKUE, TPUTOHOMETPHUYECKHUE
YPaBHEHHS M HEPABEHCTBA, MX CHUCTEMBl; YMEHHE OIEpUPOBATH
MOHATHUSIMU: TOXJIECTBO, TOKJIECTBEHHOE IPE0Opa30BaHuE, YpaBHEHHE,
HEPABEHCTBO, CHCTEMAa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHUIIBLHOCTH
YpPaBHEHUW, HEPABEHCTB M CHUCTEM; YMEHHME pelaTh YpPaBHEHMS,
HEPABEHCTBA M CHCTEMBI C IIOMOIIBIO PA3NIMUYHBIX INPUEMOB; pEIATh
YpaBHEHHUsI, HEPAaBEHCTBA W CHCTEMBI C IApaMETPOM; IPUMEHSATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIS PEIICHUS MaTEMaTHYECKUX

3a/1a4 U 3a]1a4 U3 pa3IU4HbIX 00JaCTel HayKu U pealbHOM JKU3HU

YMenue onepupoBaTh NOHATUAMH: (YHKUUSA, YETHOCTh (PYHKIIMH,
NEPUONYHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKLIUH, MOHOTOHHOCTh
(GyHKIUH, SKCTpeMyM (YHKIIMH, HanOoJbllee 1 HAaMMEHbIIee 3HAUeHUS
(GYHKIMH Ha TPOMEXKYTKE, HempepbiBHas (YHKIMS, aCHUMIITOTHI
rpadpuka ¢GyHKOUM, TepBas W BTOpas MPOU3BOAHAS (QYHKIHH,
reoMeTpUUECKUi U (PU3NIECKH CMBICI TPOM3BOIHOM, TIEpBOOOpa3Has,
onpeAeNnéHHbI HMHTETpaj; yMEHHE HaXOAUTh AaCHUMITOTHI Tpaduka
(YHKIMU; YMEHHUE BBIYUCIATH MPOM3BOJHBIE CYMMBI, POU3BEICHHUS,
YaCTHOTO ¥ KOMIO3UIMH (PYHKIINHA, HAXOAUTh YpaBHEHHE KacaTelbHON
K TpaduKy (YHKIHU; YMEHUE HAXOJIUTh MPOU3BOIHBIE HIEMEHTAPHBIX
(GYyHKIMHA; YyMEHHE HCIOJIb30BATh IMPOU3BOAHYIO IS HCCIEIOBaHUS
GbyHKUMH, HAXOIUTh HAUOOJBIINE M HAUMEHBIINE 3HAYCHUS (DyHKIIUA;
CTPOUTh TIpaUKU MHOIOWIEHOB C HCIOJIb30BAHMEM ammapara

MaTEMAaTHYCCKOI'O aHaJlu3a, MNPUMCHATH IMPOU3BOAHYIO JJIsA




HaxOXKJICHUs HAWIy4YIIEero pEeuIeHUs B IPUKIAIHBIX, B TOM 4YHUCIIE
COLMAIbHO-9)KOHOMHUYECKUX U  (U3MYECKUX 3a/adyax; HaXOIUTb
TUTOIIAHN ¥ 00BbEMBI (PUTY € TOMOIIBIO MHTETPaJIa; IPUBOAUTH IPUMEPHI
MaTeMaTHYeCKOr0 MOJEIMPOBAHUS C MOMOUIbIO TU(depeHInaTbHbIX

ypaBHEHUH

YMeHue omnepupoBaTh MOHATHAMU: Trpaduk QyHKIUH, OOpaTHas
GyHKIMS, KOMITO3UINS (QYHKIUH, TUHEHHAS QYHKIHS, KBaApaTHIHAS
¢byHKUMA,  pauvMoHanbHAas ~ (QyHKIUSA,  CcTeNeHHas  (pyHKIws,
TPUTOHOMETpUYECKHue (QYHKUUH, OOpaTHbIE TPUTOHOMETPHYECKUE
GyHKIMHM, TOKa3aTenbHAass W Jorapupmuueckas (QyHKIUH;, yMEHHE
CTPOUTH I'paMiK¥ W3YyYCHHBIX (DYHKIMH, BHIOIHATH MPEe0oOpa30BaHUS
rpaduKoB (PYHKINH, UCIIONB30BaTh IPa(UKH I U3YYECHUS TPOIIECCOB
Y 3aBUCHMOCTEH, IPU PELICHUH 33/1a4 U3 JPYTUX YUEOHBIX IMPEAMETOB
W 33724 W3 peaTbHON JXKU3HU; BBIpAXaTb (OpMyJaMU 3aBUCHMOCTH
MEK1y BeIMYMHAMH; UCIIOJIB30BATh CBOMCTBA U rpadMKy QGyHKIUH IS
peleHus ypaBHEHUH, HEPAaBEHCTB | 3a71a4 C TapaMeTpaMu; H300pakaTh
Ha KOOPJIMHATHOM IJIOCKOCTM MHOMKECTBAa pEIIeHUI ypaBHEHUA,

HCEPaBCHCTB U UX CUCTEM

YMeHue pemniath TEKCTOBBIE 33Jaud Pa3HBIX THUIIOB (B TOM 4HCJE Ha
MIPOLIEHTHI, JOJIM U YaCTH, Ha JBI)KEHHUE, pabOTy, CTOUMOCTh TOBAPOB U
YCIIyT, HaJIOTH, 3a]]a4u U3 00JIaCTH yIpaBiIeHUs JUYHBIMUA U CEMEHHBIMU
(uHaHCaMM); COCTABIATh BBIPAKEHUs, YPAaBHEHUs, HEPABEHCTBA U UX
CHUCTEMBI 110 YCJIOBHIO 33J1a4M, UCCIIEAOBATh IOJYyYEHHOE PEIICHUE U
OLIEHUBATh MPaBJONOJO0HOCTh PE3yJbTaTOB; YMEHHE MOJETUPOBATh
peanbHbIe CUTYyalluu HA S3bIKE MAaTEMATHKHU; COCTABIIATH BBIPAXKECHMS,
YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3aJauH,
HCCIIEI0BaTh IIOCTPOEHHBIE MOJEIN C HCIOJIB30BAHMEM allapara

ayreOpbl, HHTEPIPETUPOBATD MOJYyYSHHBIN pe3yabTatT

YMeHue onepupoBaTh MOHATHIMH: CpelHee apudMeTHdeckoe,
MeqraHa, HauOoJIblllee ¥ HaUMEHbINIee 3HAUEHUs, pa3Max, JTUCIIePCHUs,
CTaH/IapTHOE OTKIOHEHHWE YHCIOBOTO HabOpa; yMEHHE W3BIEKAaTh,
HMHTEPIPETHPOBaTh MH(OPMaLMIO, TPEACTABICHHYI0 B TaOiauIax, Ha
auarpammax, rpagukax, OTpa)xaromryto CBOMCTBA peallbHBIX MPOIECCOB
U SBJIEHUI; NPENCTaBIATh HMH(DOPMALMIO C TMOMOIIBIO TaONHIl H

AuarpaMm; HUCCICAOBATL CTATUCTUYCCKUC JAaHHBIC, B TOM YHCIIC C




NpPUMEHEHHEM Tpauyeckux METOJOB U JJIEKTPOHHBIX CPEICTB;
rpadM4ecKy HUCClIeI0BaTh COBMECTHbIE HAOJIIOJEHHUS C IOMOILIbIO

JyarpaMM pacCEeUBaHMS U JIMHEWHOU perpeccuu

YMeHHe onepupoBaTh MOHATHAMU: CIy4YalHBIA OINBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTH CIYy4YallHOro COOBITUS; YMEHHME BBIYMCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TI'pa)UUeCKUX METO/OB; MPUMEHSTH
(bopMyJBl CIO0XKEHUS U YMHOXEHMs BEpOSITHOCTEH, (hOpMyJIy MOJIHOM
BEpPOSTHOCTH, ¢opmyny bepHymm, koMOWHATOpHBIE (AKTBI H
(GopMyJbl; OLIEHHBAaTh BEPOSTHOCTH pEAIbHBIX COOBITHH; yMeHHe
ONEpUpPOBATh IIOHATHUAMM: CiIyyalHas BeEJIMYMHA, pacIpereiIeHue
BEPOATHOCTEN, MATEMaTUUECKOE OXKUAAHNE, TUCIIEPCHS U CTaHIAPTHOE
OTKJIOHEHHE CIIy4alHOM BEIMYMHBI, (QYHKIUH pPACIpEAETICHUs U
IUDIOTHOCTH ~ PaBHOMEPHOTO,  IIOKa3aTeJIbHOIO W HOPMAJIbHOIO
pacupeneneHnid; yMEHHE  HCIIOIb30BaTh  CBOWMCTBA  HM3YYEHHBIX
pacnpeneseHui JUIsl peLeHMs 3a7a4; 3HAKOMCTBO C IOHATUSAMU: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE
NPUBOAMTH TIPUMEpHl MPOSBICHUS 3aKOHa OOJBIIMX 4YHCET B
NPUPOAHBIX U OOIIECTBEHHBIX SIBICHUAX; YMEHHE OIEpUPOBATH
MOHATUSIMM: COYETaHHWE, IEPECTAHOBKA, YUCIO COYETAHUM, YHCIIO
nepecTaHoBok; OMHOM HbroTOHA; yMeHHe NPUMEHATh KOMOMHATOPHBIE
(bakThl U pacCyXIeHHUs Ui PeleHMs 3a/1au; OLEHUBATh BEPOSTHOCTH
pEabHBIX  COOBITUH; COCTABJIATH BEPOSTHOCTHYIO MOJEIb H

UHTEPIPETUPOBATh NOJYUYECHHBIH pe3yabTar

YMeHue onepupoBarh MOHATUSAMU: TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JydY, BEJIWYMHA YyIVa, IJIOCKUH yrod,
NBYTPaHHBIA YTroJl, TPEXTPAaHHBIM yTOJ, CKPEIIMBAIOIIMECA IPSMBIE,
NapajuieIbHOCTh M MEPIEHIUKYISIPHOCTD MPSMBIX U MJIOCKOCTEH, YToJ
MEXy NPSMBIMH, YTOJl MEXIY MPSIMOW U INIOCKOCTBIO, YTOJl MEXKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE MEXKIY
NPSIMBIMH, PAcCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHHE HCIIONIb30BaTh
MpU pEelIeHUH 3ajad Hu3y4yeHHble (aKThl M TEOPEMbI IJIAHUMETPUU;
yYMEHHUE OLIEHUBATh pa3Mepbl 0O0bEKTOB OKPYKAIOIIEr0 MHpPA; CTPOUTh
MaTeMaTHYeCKUe MOJEIU C IMOMOILBIO I'€OMETPUYECKUX IMOHATUH U

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHIMU: IJIOMIAb (GUTypbl, 00bEM PUTYpHI,
MHOT'OTPaHHHUK, IPaBUIIbHBIM MHOTOIPAaHHUK, CEYCHNE MHOTOTPaHHHKA,
KyO, mapajiesnenunes, npuMa, nupaMmuaa, GuUrypa u IOBEPXHOCTb
BpallIeHUs, WINHIP, KOHYC, map, cdepa, miomans chepsl, momais
MOBEPXHOCTU MUPaMUMbI, MPU3MBI, KOHyca, MMIHHIpA, 00BEM KyOa,
IPSMOYTOJIBHOTO HapauleenuIeaa, MUPaMHIbl, TPU3MBI, HWINHAPA,
KOHYyca, I1apa, pa3BépTKa OBEPXHOCTH, CEUCHHsI KOHyCa U LWJIMHIPA,
napajulelbHble OCH WM OCHOBAaHHIO, CEYCHHE Iapa, IUIOCKOCTb,
Kacaromascs cepsl, HWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUCHUE
MHOTOTpaHHHKa, N300pakaTh MHOTOTPaHHHUKH, (PUTYPHI U TOBEPXHOCTH
BpAIllleHHUs, WX CEYEHHUS, B TOM YHCIE C IOMOIIBIO AJIEKTPOHHBIX
CPEICTB; yMEHHE IPUMEHATh CBOICTBA TIeOMETPHYECKUX (Uryp,
CaMOCTOSITENTLHO (OPMYJIMPOBATH OIPENEIICHUs] H3y4aeMbIX (uryp,
BBIIBUraTh THIIOTE3bl O CBOWCTBAX M NpPU3HAKaX TI'€OMETPHYECKHX
¢uryp, 0OOCHOBBIBATh WJIM OINPOBEPraTh HX; YMEHHE HPOBOIUTH
KJIaccUpUKaUuo (GUTyp IO pa3IUYHBIM [PU3HAKaM, BBIOJIHSITH

HCO6XOI[I/IMI)IG JOIMMOJIHUTCIIbHBIC TTIOCTPOCHHUA

11

YMeHne onepupoBaTh TOHSATHSMH: JIBUKEHHE B TIPOCTPAHCTBE,
napajiesIbHbIA epeHoC, CHMMETPHS Ha TNIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE MOA00MS, MOAOOHBIE (GUIYPBI; yYMEHHE
pacrio3HaBaTh paBHbIE U MOAOOHbBIE (DUTYPHI, B TOM UHUCIIE B MPUPOJIE,
HCKYCCTBE, apXUTEKType; UCIOJIH30BATH TEOMETPUIECKNE OTHOIICHHS
IpU pelIeHUH 3a]la4; HaXOAUTh NeOMETPUYECKHE BEIWYHMHBI (JUIMHA,
yroji, TJIomaas, 00bEM) MpU pEUIeHUH 3a7ad U3 JPYTUX y4eOHBIX
MIPEIMETOB U U3 PEANBbHOM )KU3HU; YMEHHE BBIYUCIISTh T€OMETPUUYECKHE
BEJIMYUHBI (JUTHHA, YTOJ, TUIOMIA/Ab, 00BEM, TUIOIMIAAb MTOBEPXHOCTH),
UCTOJb3Yysd HM3y4YeHHbIe (OPMYJIBl U METOJbI, B TOM YHWCIIE: IJIOMIAIb
MOBEPXHOCTH MUPAMUJIBI, TIPU3MBI, KOHYCa, IWIMH/IPA, TUTOIMAAb Chepsr;
00bEM Ky0a, MPsIMOYTOJILHOTO TapasulesIenuIes1a, MIUPaMU/Ibl, IPU3MBI,
MWIMHIPA, KOHYycCa, Iapa, YMEHHE HAXOAWTh OTHOIICHHE OO0BEMOB

NoJOOHBIX (uUryp

12

YMeHue omnepupoBaTh MOHSATHUSMHU:  TMPSMOYTOJbHAs  CHCTEMa
KOOpJUHAT, BEKTOP, KOOPAMHATHI TOUKHU, KOOPIMHATHI BEKTOpPa, CyMMa
BEKTOPOB, MPOU3BEACHNE BEKTOPA HA YHCIIO, Pa3IOKEHUE BEKTOpa IO
0asucy, CKaJlIpHOE MPOHU3BEJCHHE, BEKTOPHOE IPOU3BEIECHUE, Yol

MCKOAY BCKTOpaMU; YMCHUC HUCIIOJIB30BAaTh BGKTOpHBIﬁ n




KOOpIII/IHaTHbII‘& MCTO IJIA PCIICHHUA TCOMCTPHUYCCKUX 3aad U 3adayd

JIPYTUX YY4EOHBIX MIPEIMETOB

13

YMeHue BbIOMpaTh MNOAXOASIIMNA METOJ JUIsl pelleHus 3a7auu;
MMOHMMAHUE 3HAYMMOCTH MATEMATHUKW B H3YyUYEHUU MPUPOJHBIX U
OOIECTBEHHBIX MPOIECCOB U SBJICHUN; YMEHHE PAaClO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHUE IPHUBOIUTH
MPUMEPHl MATEMAaTUYECKUX OTKPBITUH POCCHUHUCKOM H MHUPOBOM

MaTeMaTHYECKOU HAYKU




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

Kon

1 Yucna u BBIYUCICHUSA

1.1 HatypanbHble u nensle uncia. [lpu3Haku AeIMMOCTH LEIbIX Yncel

12 Panmonanbhbele uncia. OOBIKHOBEHHBIE M JIECSATUYHBIE JIPOOM, IPOLIEHTHI,
' OeCKOHEUHBIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuii  KOpeHb ~ HarypaibHOW  crtemenu.  JleiictBus ¢
' apu(pMeTUYECKUMH KOPHSIMHU HATypaJIbHOU CTETEHU

14 Crenenp ¢ nenslM nokaszareneM. CTeneHb € PallMOHAIBHBIM I10KA3aTENIEM.
' CBoiicTBa CTENEHU

. CuHyc, KOCHHYC W TaHTCHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HATYpaJIbHBIC JOTaprU(OMbI

JlelicTBUTENbHBIE YnciIa. ApU(METHUECKHE OIepalud C JIeHCTBUTENbHBIMU
1.7 gyrciaamu. [IpuOmmKkEHHbIE BBIYMCICHHS, MPaBWJIA OKPYTJICHUS, MPHUKHUIKA U
OLIEHKA pe3yJIbTaTa BHIYMCIICHUI

1.8 [TpeoOpazoBanue BEIpaKEHUI

1.9 KomrnekcHeie yncna
2 VYpaBHEHUSI U HEPABEHCTBA

2.1 [enble u 1poOGHO-pallMOHANIbHbIE YPAaBHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHeHHs

2.4 [TokazarenbHble U IoTapuPMUUECKIE YPABHEHUS

2.5 enble u 1poOGHO-palioHaIbHbIE HEPABEHCTBA

2.6 WppanmonansHble HepaBeHCTBA

2.7 [TokazarenbHble U IorapupMUUECKIE HEPAaBEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHeHMsI, HEpaBEeHCTBA U CUCTEMBI C TapaMeTpaMu




211

Matpuiia cuCTEMBI JINHENHBIX ypaBHEHUH. OnpeaennTeslb MaTPULIbI

3 OyHKIUH U TpaPuKH
31 @ynK1us, crocoosl 3ananus pynkuun. ['padpuk pynkuuu. Bzaumuo o6patHbie
' ¢yskuun. YétHele u Heu€éTHble QyHKIMHU. [lepuoanueckue GpyHkuun
OOnacte ompezeneHuss ¥ MHOKECTBO 3HaueHMH (QyHkumu. Hymm ¢yHkumn.
3.9 [TpomMexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (DYHKITHH.
' MaxkcumyMbl 1 MUHUMYMBI (pyHKIMM. HanOosbiiee 1 HauMeHbllee 3HaYEHHUE
(GYHKINMU Ha TPOMEKYTKE
33 Crenennas (pyHKIHMS ¢ HATYpaJbHBIM U IIeNbIM Moka3aTeneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEHH
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapuKu
3.5 [TokazarenbHas u norapudmuueckas GyHKINH, UX CBOMCTBA U TpaduKH
" Touku paspeiBa. AcumntoTsl rpadukoB ¢yHkuuid. CpoiicTBa (YHKIMIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsI IOCIEI0BATEILHOCTEH
35 Apudmernueckass M reoMmerpuyeckas mnporpeccun. Dopmyna CIOXHBIX
' IIPOLICHTOB
4 Hauana maTremaTiueckoro aHaimsa
4.1 ITpousBonHas ¢pyHkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (QYHKIIMN
[IpuMeHeHHe TPOU3BOIHONW K HCCIEI0BaHUIO (PYHKIMII Ha MOHOTOHHOCTb U
4.2 skcTpemyMbl. Haxoxxaenne HanOobIIero 1 HaMMEHbIIETro 3HaYeHUs (PyHKIINH
Ha OTpe3Ke
4.3 [TepBooGpasnas. MHTterpain
5 MHoxecTBa 1 JIOTHKa
5.1 MHoecTBO, Onepanuy HaJl MHOKecTBaMu. J{narpammel Oitsiepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTUKA
6.2 BepositHocTh
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTU




7.2

[IpsiMbIe ¥ TJIOCKOCTU B MPOCTPAHCTBE

7.3 MHororpanHuKu
7.4 Tena 1 NOBEPXHOCTU BpalCHUS
7.5 Koopaunats! 1 BEKTOpPBI
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