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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuarommmxcst 10-11 xmaccoB paspaboraHa Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTEeMaTUYeCKOMYy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus mporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTUS U HEMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEIIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YYarOIIMXCSl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3zoBaHus OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX M
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHsS] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTUg oOydaronmxcs, GopMupoBaHUs (DYHKIHMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
MPAaBWIbHBIX MPEICTABICHUN O CYIIHOCTH U MPOUCXOXKICHUU TE€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M WUACAIBHOIO, XapaKTepe OTPAKECHHUS
MaTeMaTHYECKOW HAYKOM SIBJIEHUH U ITPOLIECCOB PEATBHOTO MUPA, MECTE T€OMETPUHN
B CUCTEME HayK M POJIM MAaTEMATUYECKOTO MOJIETMPOBAHUS B HAYyYHOM MO3HAHUU U
B IIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PECHHS YUaIINXCS, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOMUMBIX [JIsi aJanTalldd B COBPEMEHHOM
oO1ecTBe.

['eomeTpust siBisieTCs OAHUM M3 0Aa30BBIX NMPEIMETOB HAa YPOBHE CPEIAHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCLIUIUIMH €CTECTBEHHO-HAYYHOW HAIIPABIIEHHOCTH, TAK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUU OOYYaroIIUMHUCS
MOHATUMHBIX OCHOB FT€OMETPUU U MTOCTPOCHUU IETTOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJI¢ pELIEHUs T€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIIOIB3YIOTCS IMPU PELICHHHM 3a7a4 €CTECTBEHHO-
HAy4YHOTO IIUKJIA, B YaCTHOCTHU U3 Kypca (DU3UKH.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4YelloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPAKECHUSI OKPY>KAIOIIETO MHUpPA, YCJIOBHE YCIEHIHOTO IMO3HAHUS U AKTUBHOIO
npeoOpa3oBaHus  JeHCTBUTENLHOCTH.  OmepupoBaHuE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yUeOHOM U TPYAOBOM NESITENbHOCTH, SBIISIETCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaya
dbopMupoBaHus |y  OOyYarOImIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHUS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHMs mporpaMmbl yueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypOBHE 00yueHus — 0O0IeoOpa3oBaTeibHOE U OOLIEKYJIbTYpPHOE pPAa3BUTHE
oOyuaroluxcs yepe3 00ecrnedeHre BO3MOXHOCTH MPUOOPETEHUS U UCTIOIb30BAHMS
CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAaHUM M  JEHUCTBUM, crneuu(uuHbIX
IrE€OMETPUH, BO3MOXKHOCTM  YCIEIIHOINO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPUH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YeHA MJIs
00yJaroIuXxcs CPpeHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENbHBIX 3aTPYIHEHUMA
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroniuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH OOIINE MAaTEMaTUUECKUE YMEHHUS, CBA3aHHbBIE CO
cenuUKON TeOMETPUU U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, OHI NMEIOT BOZMOXKHOCTh H3yUUTh T€OMETPHIO OoJiee TITyOOoKo, eclin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUECKUX 3HAHUSX B
npo(hecCUOHATBHOM e TENbHOCTH.

JlocTmKeHHe LeNM OCBOCHHS MPOrpaMMbl 0OECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [IpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBIsSIFOTCS:

e (opMHpOBaHHE NPEICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KyJbTYpPbl M OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLUM MHPOM;

e (opMHpOBaHUE MTPEICTAaBICHHUS O MHOTOTPaHHUKAX U TeJaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYECKUX MOJENSX, MO3BOJISIIONINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIEro MUPA;

e (opMupoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENIIX MU B
pealbHOM MHpE MHOTOTPAHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJAMHU PEIIEHHUsS 3a/a4 Ha MOCTPOCHHS Ha M300paKeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHATHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMUpOBaHHE YMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
pacCyXICHHS B XOJ€ PEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTUUECKUM COJIEPKaHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIIICHHS,



e (opmupoBanue QPyHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPHUH:
YMEHHE Paclo3HaBaTh MPOSBICHUS TEOMETPUUECKUX MOHSATUNA, 00BEKTOB U
3aKOHOMEPHOCTEW B PEAJbHBIX XU3HECHHBIX CUTyallMAX U MPHU U3YUYCHHUU
IpPYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpMYIUPOBATh UX HA SI3bIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKUE MOJEIH, TPUMEHITh OCBOCHHBIM TI€OMETPUYECKUI
arrmapar TUISL peILIeHUs MIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ad,
VHTEPIPETUPOBATH U OLICHUBATH IIOJIYUYEHHBIE PE3YJIbTATHI.

BocnurarenbHblil MOTEHIIMAT MPEIMETa KTE€OMETPHS PeaTn3yeTcs Yepes:
NPUBJICYCHHE BHUMaHHUs OOYy4YalOIIUXCS K [EHHOCTHOMY acCHeKTy M3y4aeMbIX Ha
ypOKax SIBICHUH, OpraHU3aIMI0 X pabOThl C MOJIy4yaeMOl Ha ypOKE COIHATBHO
3HaYUMOW HWH(pOpMaInMell — HWHULIMHUPOBAHHE €€ OOCYXIEHUS, BBICKAa3bIBAHUS
OOy4JaloIMMHUCSI CBOETO MHEHHSA [0 €€ IOBOJAY, BBIPAOOTKM CBOEro K HeH
OTHOILICHUS;

JEMOHCTpalMI0  O0y4arouMMcsi MPUMEPOB  OTBETCTBEHHOIO, TI'Pa)JIaHCKOIO
NOBEJICHUS, MPOSBICHUS YEJIOBEKOIIOOUS U J00pOCEpACHHOCTH, Yepe3 Moa0op
COOTBETCTBYIOIINX 3314 JJIs PEUICHHs], TPOOIEMHBIX CUTYaIHi I 00CYKICHHUS
B KJIacCe;

NPUMEHEHUE Ha YpPOKax HWHTEPAKTUBHBIX (POpM paboThl € OOy4YaAOIMIMMUCS:
WHTEIJICKTYallbHBIX ~ WTP, CTUMYJIHPYIOMIMX IO3HABATENbHYI0  MOTHBAIHIO
oOyyaromuxcs; JUCKYCCHH, KOTOpbIe JaloT OOydaroIUMCsS BO3MOXKHOCTb
IpUOOPECTH ONBIT BEACHHUSI KOHCTPYKTUBHOI'O JMajiora; rpynmnoBod paboThl WM
paboThl B Tapax, KOTOpbIe ydYaT oOydyalrImuxcs KOMaHIHOW paboTe u
B3aMMOJICHCTBHIO C IPYTHMH 00YYaOIIUMHUCS;

WHUIIMHIPOBAHUE U TIOJACPKKY UCCIEIOBATENICKON IEATEILHOCTH 00YYaIONINXCs B
pamMKax peanu3alid UMU WHIAUBUAYATbHBIX M TPYMIOBBIX HCCIEIOBATEIBCKUX
IPOEKTOB, YTO JacT OOyYarolMMCAd BO3MOKHOCTh MNPUOOPECTH  HaBBIK
CaMOCTOSITEJILHOTO PEILIEHUsI TEOPETUUECKON POoOJIeMbl, HABBIK T€HEPUPOBAHUS U
oopmiieHus COOCTBEHHBIX MJIEH, HABBIK YBa)XXKUTEIbHOTO OTHOILEHUS K UyXKHUM
uaesM, ohOpMIIEHHBIM B paboTax IpYyrux HCCienoBaTeseil, HaBbIK ITyOJIMYHOTO
BBICTYIUICHUS MIEpe]l ay TUTOPUEH, apryMEHTUPOBAHUS U OTCTauBaHUs CBOEH TOUKH
3peHusl.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTrpaMMBbl SIBJISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPHUH B HAYAJIE €r0 U3YUYEHUS 3a/1a4, PEIIAEMbIX HAd YPOBHE UHTYUTUBHOTO
NO3HAHMs, U OMpENeNIEHHBIM 00pa3oM OpraHm3oBaHHas paboTa HaJl HUMH, 4YTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO U TMPOCTPAHCTBEHHOTO MBILIUICHUS,



CTUMYJIUPYET NPOTEKAaHWE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JabHEUIIIEMY
U3YUYEHUIO MIPEIMETA.

[IpeanouTeHue oTAAETCS HATIISIIHO-KOHCTPYKTUBHOMY METOY 00yUYEHUs, TO
€CTh TEOPETUUECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YyBCTBEHHOCTH MIPEIMETHO-
MPaKTUYECKOMN AESTENIbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN Y
y4YaIlUXCsl B Kypce CTEpEOMETPUH MPOBOAUTCS 3a CUET pElICHUs 3a/1ay Ha
CO3/IaHHE POCTPAHCTBEHHBIX 00OPA30B U 33/1a4 Ha OTIEPUPOBAHNE
IPOCTPaHCTBEHHBIMH 00pa3zamu. Co3naHue oopasa MpOBOAUTCS C OTMIOPO Ha
HaIJISTHOCTh, a ONIEPUPOBAHHE 00Pa30M — B YCIOBUSIX OTBJIEYECHHUS OT
HaIJISIHOCTH, MBICIIEHHOTO U3MEHEHHMSI €r0 UCXOJHOTO COAEP KAHUS.

OcHoBHBIE cozaepikaresibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpaaHukn», «IIpsiMple U INIOCKOCTH B NMPOCTPAaHCTBE», «Tena BpameHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JTOTHUECKUX YMEHUI
pacnpenenseTcs He TOJIbKO M0 COAEPKAaTEeIbHbBIM JIMHUSAM, HO U IO TOJaM 00y4eHHUS
Ha YPOBHE CpeIHEro o01Iero oopa3oBaHusL.

Conepxxanue o0pa3oBaHHUs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3yibTaTaM
OCBOEHHUsl paboueil mporpamMmbl, pacHpeleNéHHbBIM 10 ToAaM OoO0yuyeHwus,
CTPYKTYPUPOBAHO TakuM o0O0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSMU U HAaBBIKAMHM OCYUIECTBIISUIOCH MOCJIEN0BATENBHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEACTaBICHUN OOydaroUuxcs, pacuiupsis U
yriyosisas e€, o0pasysi IpOYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha n3ydenue reometpun orBoaures 2 4aca B Heaento B 10 knacce n 1 yac u 1
qac U3 4acTu, PopMUPYEMO yUaCTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUA, UTOTO 2
gaca B Henelmo B 11 kiracce, Bcero 3a jBa roja o0ydeHus - 136 ydeOHBIX 4acoB.

COIAEPKAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ CTEpeOMeTpuu. Touka, mpsMas, IUJIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKcMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKANOIIUECS,
napajulelibHble W CKpeummBaronmecs npsmble. [lapauienbHOCTh NpsAMBIX U



IJDIOCKOCTEM B MPOCTPAHCTBE: MMAPAIUICIbHBIE MpPSIMBIE B  IPOCTPAHCTBE;
MAPAJUIETBHOCTh TPEX MPAMBIX; MAPAIUIETBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPSMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapalljIebHbIE INIOCKOCTH; CBOMCTBA MapAJIIEIbHbIX
iockocteit. [IpocTeiinme mpocTpaHCTBEHHbIE (DPUTYpHI HA MIIOCKOCTHU: TETPadp,
KyO, mapasiesenunen; MoCTPOCHUE CEUCHU.

[lepnieHAUKYISPHOCTD MPSIMOM U IUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSAMBIE B
MIPOCTPAHCTBE, NPSAMBIE MAPAJIICIbHBIE W MEPHECHAUKYJSIPHBIE K IUIOCKOCTH,
MpU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM U IUIOCKOCTH, TEOpeMa O MpsSMOU
MEPIEHINKYJISIPHOW TUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJlI MEXAY MPSIMOM H
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAHHOTO  yTJIA.
[lepnieHaUKyISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSTHUE
OT TIPSIMOM JI0 MJIOCKOCTH, TTPOEKITUS (GUTYPHI HA TUIOCKOCTh. [leprneHIuKyIIpHOCTD
IUIOCKOCTEM: MPU3HAK IMEPHEHAUKYISIPHOCTUA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHANKYJISIpax.

MHoOrorpaHHuKHU

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTBI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yroapHas
pU3Ma; TPaHU W OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MbBL; OOKOBas U
MOJTHas MTOBEPXHOCTh MIPU3MBI. [Tapannenenurnen, MPSMOYTOJIbHBIN
napajyieNienune]; 1 ero cBoucTBa. [lupamupa: n-yrompHas nupamuja, TpaHd U
OCHOBaHHE MUPAMU/JIbI; OOKOBAs U TIOJIHAS TIOBEPXHOCTh MUPAMUJIbI; PABUIIbHAS U
yceu€éHHas nupamMuga. OIJIEMEHTbl Tpu3Mbl U nupamuibl. [IpaBuinbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
MpaBUIbHAS THUPAMUJA; MpaBWIIbHAs TPEYTOJbHAs NUPaAMHUIA M TPABUIIBHBIN
terpa’ap; KkyO. IlpencraBieHue O MPaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeka’ip U ukocadap. CeueHus Npu3Mbl U TUPaMUIbI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSMOU,
IJIOCKOCTH. DJIEMEHThI CHMMETPHUM B MTUPAMUIAX, MAPAIIICIICTUIIEIaX, IPAaBUIbHBIX
MHOTOTPaHHUKAX.

BriuncneHre 9SI€MEHTOB MHOTOTPAHHUKOB: péOpa, AuaroHaiu, YrJbL.
[Inomans OOKOBOW MOBEPXHOCTH W TIOJHOW TOBEPXHOCTH MPSIMOW MPHU3MBI,
TJI0IIAh OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMO# ipu3Mel. [Inomaas
OOKOBOM TMOBEPXHOCTH M TIOBEPXHOCTH TMPABWIBHOM NHUpaMUJIbI, TEOpeMa o
rIomaau yceu€HHoi nupamupl. [lonstue 06 00béMe. O0bEM MUpaMuUIbl, TPU3MBI.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00hEMaMU TTOIOOHBIX TEJL.

11 KJIACC



Tena Bpamenust

[nmmeapuyeckas ITOBEPXHOCTB, oOpazyromue HUJIMHIPUYIECKON
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKON TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasylolmias M OCb, IUIOMaJb OOKOBOW U TMOJHOU
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpLIMHA KOHUYECKOHN MOBepXHOCTU. KOHyC: OCHOBaHuME U BEpIINMHA, 00pa3yromias
U OCh; ITOIIA/Ib OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBINA KOHYC: 00pa3ytonme
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, AUAMETpP; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3aumnoe pacnonoxenue cepsl U III0CKOCTH; KacaTelbHas TNIOCKOCTh K cdepe;
TJI0MAhL CHEpHI.

N300pakeHne Ten BpallleHus Ha TNIOCKOCTH. Pa3BépTka UIMH/pa U KOHYCA.

KoMOuHanuu tesn BpaiieHrus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTTUCAHHBIH
okoJ10 cpepsl; cepa, BMUCaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tousarue 00 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00BEME
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OO0bEM LMIMHIpA,
koHyca. O0BEM 1apa u 1mIomajb chepsl.

[TogoGubeie Tena B mpoctpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenus mwmMHApa (MapaJuieIbHO U IEPIICHIUKYJISIPHO OCH), CEYEHHUS KOHYyCa
(mapasienbHOe OCHOBAHHIO U MIPOXOIAIIEE Yepe3 BEPIMHY ), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha m1ockocTy U B pocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEeKTOpa Ha 4ucio. Pa3noxkeHue BekTopa 1Mo TpéM HEKOMILIaHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IPUMEHCHUEM TMpaBUJI JEUCTBUU C BeKkTopamu. IlIpsmoyrosbHas cucrema
KoopauHaTt B npoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YToi Mexay BekTopamu. CKalsipHOE MNPOU3BEIECHUE BEKTOPOB.
Briuncnenue yrioB Mexy MPSIMBIMU U TIOCKOCTAMHU. KoOpArMHATHO-BEKTOPHBIM
METOJ TIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI  y4eOHOTO MpeameTa
«MaremaTnka» XapakTEpU3YIOTC:
I'paxxpanckoe BocniuTanue:



c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUU 00YyUAIOMErocs KaKk aKTUBHOTO
W OTBETCTBEHHOTO YJI€HAa POCCHUUCKOTO OOINEeCTBa, TNPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npolenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W TMp.), yMEHUEM
B3aMMOJICUCTBOBATh C COLMAIbHBIMA HMHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIUSIMU ¥ HA3HAYCHUEM.

I[IaTpuoTHYecKkoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOMN IpakIaHCKON UJIEHTUYHOCTH, YBAXKEHUS K
MPOILIJIOMY U HACTOALIEMY POCCUMCKON MaTEMAaTUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHIKEHUSIM POCCUMCKUX MAaTEMATUKOB M POCCUMCKOM MaTEMaTUYECKOM LIKOJbI,
K HCIIOJh30BAHUIO 3THUX JOCTKEHUW B JPYTHMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEU POCCHUICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUSA, OSTUYECKOTO IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U ICSATEIbHOCTHIO
Y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMBOTO Oy TyIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHUEM K MHUPY, BKIIOUas SCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 33/1a4, PEIICHUM, PacCy>KI€HUI; BOCIPUUMYUBOCTHIO
K MaTEMaTUYECKUM aCIeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

dDusnyecKoe BOCIIUTAHME:

cOPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
WHTEpecax 37J0pOBOTO U 6e30macHoro oOpa3a >KM3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JI0POBbIO (3710pOBOE€ TMUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTIbIXa, peryJigpHas pu3nyeckasi akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUAX CIOPTUBHO-03/I0POBUTEIHLHON JIEATEEHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPY/Zy, OCO3HAHHEM IIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOM  JIEATEIbHOCTH,  CBS3aHHBIM €
MaTeMaTUKOW W €€ NPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynmymieit mpodeccud W pealn30BBIBaTh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTEMaTUYEeCKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUH BCEM JKU3HMU; TOTOBHOCTHIO K AKTUBHOMY
Y4acCTHUIO B PEIICHUHU MPAKTUUECKUX 3a]lady MaTeMaTUYeCKON HalpaBJICHHOCTH.

JIKOJOTHYECKOEe BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYphl, TMMOHUMAHUEM BIIUSHHUS
COI[MATIbHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HAHHEM TJOOAJIBHOTO XapakTepa HJKOJOTHYECKUX MpoOJieMm;



OpUEHTAIlME Ha NMPUMEHEHHE MATEMAaTHYECKUX 3HAHWU MJId peuieHus 3a7ad B
00JIaCTH OKPYIKAFOIICH CPE/Ibl, ITTAHUPOBAHUS ITOCTYIKOB M OIICHKH MX BO3MOXKHBIX
MOCIICICTBUUN [T OKPYKAIOIIEH CPEBI.

LleHHOCTH HAYYHOT0 TIO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM H  OONICCTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW MESITCIIBHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYUMOCTH I Pa3BUTHS LUBUIM3ALMU; OBIAJACHUEM S3BIKOM
MaTeMaTUKM M MaTEeMaTUYECKOM KyJIbTYpOH Kak CpeICTBOM IIO3HAHUS MUPAa;
TOTOBHOCTBIO OCYILECTBISITh MPOEKTHYI0 M HCCIEAOBATENIbCKYIO NEATeIbHOCTh
WHJMBUAYAJIHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE PE3yNbTaThl OCBOCHHUS MPOTPaMMbl y4eOHOTO MpeaMeTa
«Marematuka XapaKTePU3yIOTCA OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmBUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMUL.

1)  Vuusepcanvuvie  noznasamenvmuvie  Oeiicmsus,  obecneuusaiom
Gopmuposarue 0A308bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCs (0c80eHUe
Memo008  NO3HAHUA — OKpYJCcamweeo  Mupda;  npumMeHeHue  J102UHecKux,
UCCIe008amelbCKUX Onepayuli, yMeHutl pabomams ¢ ungopmayueti).

ba3oBble Jornueckue aeiicTBUA:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHSATUN, OTHOUICHUN MEXAY MOHATUAMU, (HOPMYIUPOBATH
OTpeJIeiCHUs]  TOHSATUH; YCTAaHABIIMBAaTh CYIIECTBEHHBIM  TPHU3HAK
KJlaccu(UKauy, OCHOBaHUA JUisi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
IPOBOIMMOTO aHAIIN3A,

e BOCHPUHUMATH, (OPMYIUPOBATH U  MPeoOpPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHbIE U OTpHUIIATEIbHBIC, €AMHUYHBIC, YACTHBIE U OOIIHE;
YCJIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeurs B (aKkTaxX, JaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEHN U TPOTUBOPEUHIA;

e JeJaTh BBIBOJBI C HCIIOJH30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIFOUCHH 110 aHAJIOTHH;

e TPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYeCKHUX
YTBEP)KJICHUH (MIPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apryMEHTAIIHIO,
NPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBI;



BbIOMpaTh crmoco0 pemieHus: y4eOHOHM 3aaauu (CpaBHUBATh HECKOJIBKO
BapMAHTOB pEIICHMs, BBIOMpaTh Hauboyiee MOAXOASIIUNA C YUYETOM
CaMOCTOATENBHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIIPOCHI KaK HMCCIEA0BATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMyIHpoBaTh BOIMPOCH], (UKCHUPYIOLIHME MPOTUBOPEUHE, MpoOIEMYy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOAUTH CaMOCTOSITEIILHO CIUTaHUPOBAHHBIHI HKCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
O0BbEeKTa, SIBJICHUSA, TPOIECCA, BBISIBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, POIIECCAMU;

CaMOCTOSITENILHO (POPMYIMPOBaTH 000OILEHUSI U BBIBOJIBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOIEHUS, UCCIEJOBAHMS, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

IPOTHO3UPOBAaTh BO3MOXKHOE PA3BUTHE IMPOLECCA, a TAKKE BbBIABUIATbH
MPEJIOIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nndopmanueii:

2)

BBISABJIATH J1e(pULUTHI MH(OPMALIMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auu;
BbIOMpaTh  MHGOpPMALMIO W3  HCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIIO
pa3IMyYHBIX BUAOB U (POPM IPE/ICTABICHMUS,
CTPYKTYpUPOBaTh MHGOPMAIIUIO, IPEACTABIATh €€ B pa3InUHbIX Qopmax,
WJLTIOCTPUPOBATH TpadUUuecKH;
OLICHUBATh HaAEKHOCTD uHpopmanuu 1o CaMOCTOSITEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

Vuusepcanvnuvie  KOMMYHUKaAmMugHble  Oelicmeus,  00ecnevusaom

chopMuUpoBaHHOCMb COYUATILHBIX HABLIKOG 00YUAOUWUXCSL.
Oo0menue:

BOCIIPUHUMATh U POPMYJIHPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUIMU
Y LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U IMCBMEHHBIX TEKCTAX, [aBaTh MOSCHEHUS MO XOAYy PELICHUS
3a/1a4d, KOMMEHTHPOBATh MOJYYEHHBIN PE3yNIbTaT;

B X0J1€ 00CY>KJI€HUS 3a/1aBaTh BONPOCHI MO CYIIECTBY 00CYK/1aeéMOM TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJIEU, HAIlEJICHHbIE Ha MTOUCK
pelIeHns; CONOCTABIATH CBOM CYXKIEHHS C CYXKICHUSAMH JPYTHX
YYaCTHUKOB JHajiora, oOHapyXUBaTh pa3udyhe U CXOJCTBO IMO3ULHUN; B
KOPPEKTHOU GopMe hopMyIMpoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;



NPEACTABIATh  PE3yJbTaThl  PEIICHMs  3a7adyd,  OJKCIEPUMEHTA,
UCCJIETOBAHMSI, IPOCKTA; CAMOCTOSITENIbHO BEIOMPATh (pOpMAT BHICTYIUICHUS
c y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPUH.

CorpyaHu4ecTBoO:

MIOHMMATh M UCIIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOW U HHIUBUIYaTbHOU
paboOTHI TIpU pEIICHUHM YYEeOHBIX 3a7ad; MPUHUMATH II€JIb COBMECTHOM
NEATEeTPHOCTH, IUIAHUPOBATh OPTaHW3allUI0 COBMECTHOM  paboTHI,
pachpenensaTh BHIbI paboOT, JOrOBapUBaTHCS, OOCYXKIATh TPOIECC H
pe3ynbTat paboThl; 0000IIaTh MHEHHUST HECKOJIBKHX JTFO/ICH;

y4acTBOBaTh B IPYMIOBBIX (popMax paboThl (00CYKIeHH, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATH CBOU JICHCTBHS C APYTHUMH WICHAMH KOMaH/IbI; OIICHUBATh
KauecTBO CBOEro BKJaja B OOMMIA MPOAYKT TIO KPUTEPUSIM,
chOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUS.

3) Vnuseepcanvrule pecynamuenuie oericmaus, obecneyugarom gopmuposanue
CMBLCII0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPaTh CIIOCO0 perieHus
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJETh HABBIKAMHU [O3HABAaTEIbHOM pedeKcuu KaKk OCO3HAHMS
COBEPLIAEMBIX JEUCTBUM U MBICIMUTENBHBIX MPOLECCOB, UX PE3YyJILTATOB;
BJIaJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOIIecca U pe3yibTara
peleHns MaTeMaTUIEeCKOM 3a/1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3ZHUKHYTH IPY PELLICHUH 33]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAaHHBIX, HAWJEHHBIX OIIUOOK, BISIBIICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHUE pe3ysbTaTa LEIM U YCIOBUSM, OOBACHATH
IIPUYUHBI TOCTHKECHHUS WIM HENOCTH)KEHHUS PE3YJIbTAaTOB AEATEIBHOCTH,
HAXOJUTh OIIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

OnepupoBaTh MOHATUAMHU: TOUYKA, PAMas, IIIOCKOCTb.
[IpyMEHATh aKCHOMBI CTEPEOMETPUU WM CIHEACTBUS U3 HUX IPU PELICHUU
reOMETPUYECKUX 3a/1a4.



OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
Y TJIOCKOCTEHN.

KnaccudummpoBaTe B3aUMHOE pAaCIONIOKEHHE NPAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JABYTPAHHBIA YIrOJI, TPaHU JBYIPAHHOTO YIJIA,
pedpo ABYTrpaHHOrO yria; JUHEHHBIA Yrojl ABYTPAHHOIO yTIJa; rpaaycHas Mepa
JBYT'PAHHOTI'O yTJa.

OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BBINYKIBIA W HEBBITYKJIbIN
MHOTOTPAaHHHUK, JJIEMEHTHI MHOTOIrPaHHUKA, IPABUIbHBIA MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHABl MHOTOIPAaHHUKOB (MHUpaMuUIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapaienenumne, Ky0).

KnaccudpummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUiA
KJacCU(pUKaUuu (BBIIYKJIblE W HEBBINYKJIbIE MHOTOIPAHHUKH; TPaBUJIbHBIC
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE NIPU3MBI, TapaJUICICITUIEABI).

OnepupoBaTh MOHATUSAMHU: CEKYIas JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBICHATH IPUHILIMIIBI TIOCTPOEHUSI CEYEHUH, UCTIOB3YS METOJ, CJIEJOB.

CrpouTh ceYeHUsT MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSTH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UIYp: BUA
CBEpPXY, COOKY, CHU3Y.

PemaTp 3a1aun Ha HAXOXKACHUE TEOMETPUUECKUX BEJIMYMH IO 00pa3lam UiH
QIrOpUTMaM, TPUMEHSSI W3BECTHbIC AHAJUTUYECKUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIICHUE PACCTOSHUN MEXKIY IBYMsI
TOYKaMH, OT TOYKH JO MNPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXAY
CKPELIMBAIOIINMHUCS MPSMBIMHU.

PemaTp 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMUMH O 00pa3iaM uiu
QIrOpUTMaM, MPUMEHSSI W3BECTHbIC AHAJUTUYECKUE METOAbl MPU PEIICHUU
CTaHJAPTHBIX MaTEeMaTMYECKUX 3aJad Ha BBIYKMCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPAMBIMH, MEXIYy NPSIMOA M  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Boruucnsate 00bEMBI M TUIOLIAAN MOBEPXHOCTE MHOTOTPAaHHUKOB (TpHU3Ma,
nupamuza) c I(pUMEHEHUEM (POPMYIT; BBIUKUCISATH COOTHOLLIEHUS MEXTY TIIOIIAIMU
MOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTth MNOHATHSAMHU: CHMMETpPUS B IPOCTPAHCTBE; LIEHTP, OCh H
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUU (DPUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBATH M HWHTEPIPETHPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEICTaBICHHYIO0 Ha YepTekax U
PUCYHKaX.



[TpumensTs reomeTpudeckue GakThl A1 PEIICHUS CTEPEOMETPHUECKUX 3a]1aY,
MPENOJIaraoIuX HECKOJIBKO IIAr0B PEIIECHUS, €CIH YCIOBUS IPUMEHEHUS 3aaHbl
B SIBHOH (opme.

[IpuMeHsTh TpOCTEWIIME TPOTPaMMHBIE CpPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUIECKUX 3a/1a.

[TpuBoaUTH TpUMEpPhl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpoOaE U
KHU3HHU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUHU B UCKYCCTBE.

[IpuMeHsATH MONyuyeHHBbIE 3HAHMUSA HAa TMPAKTHKE: aHAIM3UPOBATH pPeajbHbIC
CUTyallud M TIPUMEHSATHb H3Y4YCHHbIE IOHATHS B TPOILIECCE MOUCKA PpEIICHUs
MaTeMaTU4eCKd CQPOPMYIMPOBAHHOW MPOOJIEMBI, MOJEIMPOBATH PpPeEabHbIC
CUTyalldd Ha S3bIKE TCOMETPHH, HCCIEAOBAaTh IMOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpeM, ammapaTa anreOpbl; pemaTh
NPAKTUYECKUE 3a]1a4M, CBA3aHHbIE C HAXOKJICHUEM I€OMETPUUECKHUX BEIHYHUH.

11 KVIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, O0pasyroue
UMJIMHAPUYECKON MOBEPXHOCTH; LIMJIMH/P; KOHUYECKAs IOBEPXHOCTh, 00pa3yIoume
KOHUYECKOM TOBEPXHOCTH, KOHYC; cpepuueckasi HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LUIUHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI MOJTYUYEHUS TEJl BpalLlEHUsI.

KnaccuduimponaTs B3aMHOE paciojioKeHUe cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBAaHME IIAPOBOTO CJIOS, BBICOTA IIApPOBOrO CIOS;
IapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
r€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMyII.

OnepupoBaTh NOHATUSIMU: MHOTOI'PAHHUK, BIUCAHHBIN B CPEPy U ONMUCAHHBIH
okoJ10 cpepsl; cepa, BucaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHMUS.

BbI4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 0ObEMaMu
MOJ00HBIX TE.

N300paxxkatb u3ydaemble (UIypbl OT PYKHM M C TPUMEHEHHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BEIONTHATE (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
buryp: BuaI cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAILICHHUS.

W3Bnekatb, WHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALKIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MpEeACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.



BbINONHATE IEHUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHATh, KAKUMH CBOMCTBAMHU OHH 00JIaJJalOT.

[IprMeHATH TPAaBUIIO NApaJUICIICIIAIIEAA.

OnepupoBaTh NOHATHAMU: J1EKAPTOBBI KOOPAUHATEI B IIPOCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YTOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxoanuTe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YUCJIIO, YIOJl MEXKIY
BEKTOpaMH, CKaJSIPHOE IIPOM3BEICHUE, pPacKIaAblBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B J€KapTOBOM CHCTEME KOOPAHMHAT.

[TpumensTs reomeTpudeckue GakThl AJIs PEIICHUS CTEPEOMETPHUECKUX 3a]1aY,
IIPEAINOJIATAl0INX HECKOIBKO 1IIar0OB PELLICHHUs, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B sIBHOU (popme.

Pemate mpocrenmmne reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemrarp 3amaum Ha [IOKa3aTesIbCTBO MATEMATHYECKUMX OTHOLICHHW H
HAXO0XJIEHUE F€OMETPUUECKUX BEJIMUYMH [0 00pa3naM WM alropuT™MaMm, MPUMEHsS
U3BECTHBIC METO/IbI [IPU PEILICHUH CTAHAAPTHBIX MaTEMAaTHYECKUX 3a1a4.

[IppuMeHATP MpOCTEHIINE MPOrPAMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIUTE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeEHATh MOJy4YEHHBIE 3HAHUS HA IMPAKTHUKE: aHAIM3UPOBATh PEaJbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE TIOHATHUSA B IPOLECCE IIOMCKA PELICHUS
MaTeMaTU4YeCcKu CQOPMYJIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEaAbHbIE
CUTyallMd Ha S3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEINU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 BBenenue B crepeoMeTpuro 4 bubmmorexa [IOK
a p p https://m.edsoo.ru/1¢209e37
) [Ipsimbie ¥ IIOCKOCTH B MPOCTPAHCTBE. 10 | bubnmnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyIIPHOCTD MPSAMBIX U 13 1 bubnmoreka [JOK
TJIOCKOCTEH https://m.edsoo.ru/1¢209e37
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 5 brbmmorexa [TOK
AY TP https://m.edsoo.ru/1¢209e37
bubnmoreka LIOK
5 M 1 1
HOTOTPAtHHi ’ https://m.edsoo.ru/1¢209e37
N bubnuoreka [{OK
6 1
OOBEMEI MHOrOTpaHHHKOB ! https://m.edsoo.ru/1c209e37
bubnunorexa LIOK
IT : 12 1
7 OBTOPEHHUE: CEUCHUS, PACCTOSIHUS U YTJIIbI https://m.edsoo.ru/1c209637
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5
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11 KJIACC

KosaunvecTBO 4acoB JJIeKTPOHHbIE
HanMeHoBaHue pa3iesioB H TEM nudpoBLIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mipp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
BekTops! 1 KOOPAWHATEI B IIPOCTPAHCTBE 18 1 bubmorexa LIOK
p P poctp https://m.edsoo.ru/1¢209¢37
bubmuorexa [JOK
2 T 16 1
©J1a Bpattetis https://m.edsoo.ru/1¢209¢37
3 OO0BEMBI TET 12 1 bubmorexa HOK
https://m.edsoo.ru/1¢209¢37
4 [ToBTOpenue, 06001ICHNE, 20 | bu6mmoreka [IOK
cucTeMaTH3alus 3HaHuH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Ne n/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydyeHuss  oOpa3oBaTe/IbHbIEC
padoThI padoThI
pecypcbl
1 HauanpHble CBE€ICHUS 1 OCHOBHEIC 1 bubmuoreka [JOK
TIOHSITHS CTEPEOMETPUA https://m.edsoo.ru/aecc77cd
[TonsiTre 06 akCHOMaTHYECKOM
5 IIOCTPOEHUHU CTEPEOMETPUHU: 1 bubnuorexa [JOK
aKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/OccSc4fe
CJIEICTBUS U3 HUX
[TonsiTne 06 aKCMOMATHYECKOM
3 MIOCTPOEHUU CTEPEOMETPUH: 1 bubnnorexka [JOK
aKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/239c8cb4
CJEICTBUS U3 HUX
[TonsiTne 06 akCMOMATHYECKOM
4 MMOCTPOEHUH CTEPEOMETPHHU: 1 bubnuotexa [JOK
AKCHOMBI CTEPEOMETPUU U https://m.eds00.1ru/65c6b106
CJE/ICTBUS U3 HUX
B3anmHOe pacnionoxeHue npsMbIX
B IPOCTPAHCTBE: MapaAJJIEIbHbIE
5 MpsIMbIE B IPOCTPAHCTBE 1 bubmmorexa [OK
p poctp ’ https://m.edsoo.ru/1a2520f6
NapajyieIbHOCTh TPEX MPSIMBIX,
CKpELIUBAIOIINECS MPSIMbIE
B3anMHOe pacnionokeHue npsMbIX
bu6mmoreka [IOK
6 B [IPOCTPAHCTBE: Napajuie/IbHbIE 1
https://m.edsoo.ru/93ad36b3
MpsiMbIE B IPOCTPAHCTBE,
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NapajuIeIbHOCTh TPEX NPAMBIX,
CKpPELMBAIOIINECS NPsIMbIe

; [TapamienbHOCTE IPAMOM U bubnuoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/ee1d19b9
2 [TapaiienbHOCTH IPSIMOM U bubnmoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/ee1d19b9
VYTl ¢ COHANPAaBICHHBIMU
9 CTOPOHAMHU, YTOJI MKy NPSIMbIMU bubmmoreia LIOK
p Y Ay TP https://m.edsoo.ru/ee1d19b9
B [IPOCTPAHCTBE
VYrubl ¢ COHANPAaBICHHBIMU
10 CTOPOHAMHU, YTOJI MKy MPSIMBIMU bubmmorexa LIOK
p 4 Ay ip https://m.edsoo.ru/ee1d19b9
B IIPOCTPAHCTBE
. bubmuorexa [JOK
11 [TapaytenpHOCTB IIOCKOCTEN
https://m.edsoo.ru/fe733862
1 CBoiicTBa mapayIeTbHBIX bubnmnorexa [JOK
MJIOCKOCTEM https://m.edsoo.ru/2935a9a0
13 IloBTOpEHME TEOPHUH, pELICHUE bubnnoreka [JOK
3a1a4 10 TeMe https://m.edsoo.ru/2e18255
1 IToBTOpEHME TEOPUH, pELICHUE bubnuotexa [JOK
3a11a4 10 TeMe https://m.edsoo.ru/e504d656
15 IToBTOpEHME TEOPHUH, pELIEHNE
3a/1a4 10 TeMe
[Ipocreiiime NpoCTpaHCTBEHHBIE
16 Gurypsl Ha MIOCKOCTHU: TETPaAd Bu6miorexa LIOK
yp - TeTPasAp, https://m.edsoo.ru/4a28dc02
KyO, mapajienenumne/
17 [Tapannenenurnen, NpAMOYTOJIbHBIN bubmuotexa [JOK

rapasulesienuIle]l U €ro CBOMCTBa

https://m.edsoo.ru/8a7be683
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bubmuorexa [JOK

18 Hoctpoerie cewerit https://m.edsoo.ru/ec26fe5d
. bubnnoreka [HOK
19 Hoctpoerie ceverit https://m.edsogru/ec%feSd
. bubnnoreka HOK

20 Hoctpoetine cederit https://m.edsogru/9aOa9eS6

21 [TocTpoenue ceueHui

22 KonTposbnas padora Nel

53 IleprieHAMKYIIpHBIE IPSMBIE B bubnnoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d

24 [Ipsmbie mapasienbHbIEC U bubnuorexa [JOK
NEPHEHIUKYIIAPHBIE K INIOCKOCTU https://m.edsoo.ru/0ac11c95

55 [Ipu3Hak nepneH uKyJISpHOCTH bubnnorexka [JOK
IPSIMOM M TNIOCKOCTH https://m.edsoo.ru/f85bfc46

26 [Tpu3sHak neprneHuKyJISpHOCTH bubnuoreka [IOK
IPSIMOM M TNIOCKOCTH https://m.edsoo.ru/79165d15

57 TeopeMa o npsmoi bubnnorexka [JOK
NEPHEHANKYIISAPHON IIJIOCKOCTH https://m.edsoo.ru/635¢5087

)8 Teopema o npsmoit bubnuoreka [IOK
NEePHEHANKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKymIsp U HAKIOHHAS;

29 paccTosiHUE OT TOYKHU 10 bubnuoreka [IOK
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM https://m.edsoo.ru/33¢477d3
JI0 MJIOCKOCTH
[lepneHuKyIsp U HAKIOHHAS;

30 paccTosiHUE OT TOYKHU 10 bubnuorexa [IOK

TUTOCKOCTH, PACCTOSTHHE OT TPSIMOMA
JI0 TUTOCKOCTH

https://m.edsoo.ru/66fefadd
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[Ipu3Hak nepneHauKyIsIpHOCTH

bubmuorexa [JOK

3 JIBYX IIOCKOCTEN https://m.edsoo.ru/ec3e2da3
[Ipu3Hak nepnesauKyIsIpHOCTH bubnuoreka [IOK
JIBYX INIOCKOCTEMN https://m.edsoo.ru/ed9e2a8e
32 TeopeMa 0 TpEX NEPHEHAUKYIIPAX bubmmorexa LHOK
https://m.edsoo.ru/e4972cdc
33 Teopema o TpEx MEpPHEHAUKYIISIPAx bubmmorexa [TOK
https://m.edsoo.ru/e4972cdc
34 VYrI1bl B IPOCTPAHCTBE: YTOJ MEXKIY bubnnoreka [JOK
MPSAMOU U TIIOCKOCTBIO https://m.edso00.ru/6b61b2b4
35 JIByrpaHHbIi yroi, TMHEHHBIN yroi bubnnorexa [JOK
JBYTPaHHOI'O yrjia https://m.edsoo.ru/5fa0b3ce
36 JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl bubnnorexa [JOK
JIBYTPaHHOIO yrIia https://m.edsoo.ru/c7c777ed
37 [ToBTOpPEHME BOIIPOCOB TEOPUH U
pelIeHre 3a1a4 1o TeMe
bu6mmoreka [JOK
38 Konrpoasitast pabora Ne2 https://m.edsoo.ru/5b971ef3
[ToHsiTHE MHOTOTPAaHHUKA,
OCHOBHBIE 3JIEMEHTHI
39 MHOTOT'paHHMKA, BEITYKJIBIE 1 Bubmmorexa LIOK
https://m.edsoo.ru/2d24e873
HEBBIITYKJIbIE MHOTOIPaHHUKU;
pa3BEpPTKa MHOTOTPaHHUKA
20 [Ipu3ma; npsimast U HaKJIOHHAA bubnuorexa [IOK
[IPU3MBI https://m.edsoo.ru/b4ad63ad
a1 [Ipu3ma; npssmast 1 HAKJIOHHAS bubnnorexka [HOK
MIPU3MBI https://m.edsoo.ru/b4ad63ad
42 [Tnomaas 60KOBOM MOBEPXHOCTH U bubmuoreka [JOK

MOJTHON TOBEPXHOCTHU MPSMOM

https://m.edsoo.ru/37d84157
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NPU3MBI, TeOpeMa 0 OOKOBOMA
HOBEPXHOCTH MPSIMOM MTPU3MBbI

43 [Inpamua; npaBunbHas U bubnuoreka [IOK
yCeUYEHHAs NupaMuIa https://m.edsoo.ru/fblcd0as

a4 [Tupamua; mpaBuIbHAS U bubnmoreka [JOK
yCeu€HHas MUpaMuUJIa https://m.edsoo.ru/fblcd0as
[Tnomans 60KOBO MOBEPXHOCTH U
MIOBEPXHOCTHU MIPaBUIIbHOM

45 NMpaMUbl, TEOPEMA O TUIOLAIN bubmmorexa [OK

o . . https://m.eds00.ru/5603¢30b
OOKOBOI OBEPXHOCTH YCEUEHHOM
UpaMUIb
[Tnomans 60KOBOI MOBEPXHOCTH U
MIOBEPXHOCTHU MTPaBUIIbHOM
46 NMpaMUIbl, TEOpPEMA O TUIOLIATN bubmmorexa [OK
. . . https://m.edsoo.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOMN
UpaMU/IbI
[IpencraBnenue o mpaBUIIbHBIX
47 MHOI'OTpaHHHUKAaX: OKTa’ap, bubnmorexa LIOK
https://m.edsoo.ru/a0fdd5bf
JOJIEKAdP U UKOCASIP.
CummeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIIBHO TOYKH,

48 MPSAMOM, TNIOCKOCTH. DJIEMEHTBI bu6mmoreka [IOK
CUMMETPHUU B IUPaAMUJIAX, https://m.edsoo.ru/b9e777d9
napajuieiaenuneaax, npaBuiIbHbIX
MHOTOIPAaHHHUKAX

bu6mmorexa [IOK
49 Konrpoabnast pagora Ne3 https://m.edsoo.ru/a95f5c04
50 [TousiTHe 00 00BEME, OCHOBHBIC bubmuorexa [JOK

CBOMCTBA 00BEMOB TE

https://m.edsoo.ru/7ad0020b
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bubmuorexa [JOK

51 O0Bé
BEM TIPH3MB https://m.edsoo.ru/79853608
52 O0BEM IPU3MBI bubmmorexa LHOK
https://m.edsoo.ru/1€053890
bu6mmoreka [IOK
53 O05é
BEM ITHPAMHIIET https://m.edsoo.ru/235171b3
bubmuoreka [JOK
54 O0né
BEM ITHPAMUIBI https://m.edsoo.ru/f47dfefd
N bubnuorexa [JOK
55 (01
BEM TTHPAMIUIBI https://m.eds00.ru/79¢10312
56 KonTposbnas padora Ne4 bubmmoreia LIOK
https://m.edsoo.ru/28a6573c¢
. [ToBTOpeHnue, 0600IICHNE bubmmoreka [JOK
cUCTEeMaTU3alus 3HaHUH. https://m.edsoo.ru/098bedad
cg [ToBTOpenue, 06061IIeHNE bubnmnoreka [JOK
cUCTeMaTu3alus 3HaHuH. https://m.edsoo.ru/098bedad
59 [ToBTOpenue, o6o0IIeHNE bubmmorexa [IOK
cucTeMaTHu3alus 3HaHuH. https://m.edsoo.ru/098bedad
€0 [ToBTOpenue, 0600IIEHNE
CHUCTEMaTU3alysI 3HaHUH.
61 [ToBTOpeHnue, 06001IeHNE bubnmoreka [JOK
cUCTEeMaTH3alys 3HaHUH. https://m.edsoo.ru/f7792ba9
bubmmoreka [JOK
62 Hrorosas xkoHTpoOIbHAS padboTa
p p https://m.eds00.ru/b9146bc0
63 [ToBTropenue, 06001IEHNE bubmmoreka [IOK
cucTeMaTu3alus 3HaHuH. https://m.eds00.ru/56765¢8b
64 [ToBTOpenue, 0600IIEHNE bubnnoreka [JOK

CUCTEMaTHU3alus 3HaHUN.

https://m.edsoo.ru/56765e8b
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65 [ToBTOpenue, 0600IICHNE 1 bubnmoreka [JOK
cUCTEMaTH3alysI 3HaHUH. https://m.eds00.ru/56765e8b
66 [ToBTopenue, 0600IIEHNE 1 bubnuoreka [IOK
CHCTEeMaTH3alus 3HAaHUM. https://m.eds00.1ru/56765e8b
7 [ToBTOpenue, 060061IeHNE | bubnmoreka [JOK
cUCTeMaTH3alysI 3HaHUH. https://m.edsoo.ru/56765e8b
68 [ToBTOpeHue, 0600IICHNE 1 bubmmoreka [JOK
cHUCTEMaTH3alMsI 3HaHUH. https://m.eds00.ru/56765e8b
OBHIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Ne n/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydyeHuss  o0pa3oBaTeJIbHbIEC
padoThI padoThI
pecypchl
[ToBTopenue. [TapaensHOCTh U
1 NEePHEHANKYISIPHOCTD B 1
MIPOCTPAHCTBE
[ToBTopenue. [TapaiuiensHOCTh U
2 NEePHEHANKYISIPHOCTD B 1
MIPOCTPAHCTBE
3 [ToBTopenue. [Ipuzma 1
4 IToBropenue. ITupamuna 1
5 BexTop Ha miockoctu u B | bubnnorexka [JOK
HPOCTPAHCTBE https://m.edsoo.ru/5caefclb
6 CroxeHue ¥ BRIUUTaHUE BEKTOPOB 1 bubmorexa HOK
p https://m.edsoo.ru/23{4f089
7 YMHOKEHME BEKTOPA HA YUCIIO 1 bubmorexa HOK
p https://m.edsoo.ru/dee379¢eb
Pa3noxenune BekTOopa 1o TpémM
bu6mmoreka [IOK
8 HEKOMILJIAHAPHBIM BEKTOPaM. 1
https://m.edsoo.ru/a28fd74e
[IpaBuno napannenenumnena
Pemenne 3amay, cBI3aHHBIX C
9 MIPUMEHEHUEM MPABUJII ACHCTBHM C 1 bubmmorexa [TOK
P p a https://m.eds00.ru/5a827900
BEKTOpaMHU
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Pemenune 3amay, CBSI3aHHBIX C

bubmuoreka [JOK

10 IIPUMEHEHUEM MIPABUJI ACUCTBUH C
P P A https://m.edsoo.ru/5a827900
BEKTOPAMH
[IpssmoyronbHas cucrema
KOOpJMHAT B IIPOCTPAHCTBE.
11 Koop WHATBI BIG)KT:)pa bubmmorexa LOK
b pa https://m.edsoo.r/48db7058
[Tpocreitne 3anaun B
KOOpAMHATax
12 [Ipocreimue 3anaun B bubnuoreka [IOK
KOOpAHWHAaTax https://m.edsoo.ru/48db7058
Yroa Mexay BEKTOpaMH.
13 Ckans HOC}II'I OI/ISBE eHue bubmmorexa [TOK
P P A https://m.edsoo.ru/725effc4
BEKTOPOB
Yroa Mexay BEKTOpaMH.
14 Ckans HOG}II'[ OI/ISBEIIGHI/IC bubmmorera [IOK
P P https://m.edsoo.ru/725effc4
BEKTOPOB
15 Brruucnenue yrios Mexay bubnnorexka [JOK
HNPSAMBIMH U INIOCKOCTAMU https://m.edsoo.ru/8efbe78e
16 Borunicnenue yriioB Mexy bubnuoreka [IOK
HPSMBIMU U TIIIOCKOCTAMU https://m.edsoo.ru/8etbe78e
17 Pemenue 3a1ay BEKTOpPHBIM
METOJIOM
13 Pemenne 3a1ay BEKTOPHBIM
METOJIOM
19 Pemenne 3a1ay BEKTOPHBIM
METOJIOM
20 Pemenue 3aga4 BEKTOpHBIM

METOAOM



https://m.edsoo.ru/5a827900
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/8efbe78e

JBmxenus. LienTpanbHas
CUMMETpHUs. 3epKanbHas

21
cummetpus. OceBas CUMMETPHSL.
[TapannenbHbIN TTEpEeHoOC.
KontponpHast pabora o Teme

22 "BeKTOpEI B IpoCTpaHCTBE" U bubmorexa HOK
" P P p" https://m.edsoo.ru/77¢c22fc5

Meton KoopauHat

’3 unuuapudeckast HOBEPXHOCTb, bubnunoreka [JOK
MOHATHE TUWJIHHIPA https://m.edsoo.ru/6054b8¢c1
N3o0pakeHue MWIMHIpa Ha
TUIOCKOCTH. Pa3BEépTka nunuuapa.

24 CedeHust MWIMHJIPA (TUTOCKOCTHIO bubnnorexa [IOK

. P ’ https://m.edsoo.ru/016e25¢eb
napauieJIbHON WIn
MEePIEHANKYIISIPHON OCH IMJIMH]IPA)

55 [Tnomans 6OKOBOU M IMOJHON bu6mmoreka [JOK
MOBEPXHOCTU LUIIUHAPA https://m.edsoo.ru/188f6216

26 KoHnueckast HOBEpXHOCTh, IIOHATHE bubnnorexka [JOK
KoHyca https://m.edsoo.ru/c94ba09b
N306paxeHne KoHyca Ha
mIockocTh. Pa3BépTka KoHyca.

7 Ceuenust koHyca (TIOCKOCTHIO, bubmuotexa [JOK
MapaJuyIeJIbHOM OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
MJIOCKOCTBIO, TPOXOASILEH Yepe3
BEpILUHY)

)8 ITnomans 6OKOBOH M MOJHON bubmuorexa [JOK
IIOBEPXHOCTU KOHYCa https://m.edsoo.ru/897dd3b2

N . Bbubmmoreka [JOK

29 Yceu€HHblil KOHYC 1

https://m.edsoo.ru/1468bab3



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3

bubmuorexa [JOK

30 Cdepa u wap https://m.edsoo.ru/0341bc2b
Bzaumnoe pacnonoxenue chepsl u
31 IJIOCKOCTH; KacaTelbHas MII0CKOCTh bubmorexa LIOK
https://m.edsoo.ru/bed12a43
K cepe; mmomans chepbl
' bubmuoreka [JOK
32 Ceuenns wapa; n0mazs chepe! https://m.edsoo.ru/be15f7f2
a3 KomOunarus Ten BpamieHus u bubnuorexa [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cefl0e5
34 KomOunarus Ten BpamieHus u bubnnoreka [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cefl0e5
MHoOrorpaHHuK, ONMCaHHBIN OKOJIO
35 cthepsl; chepa, BOUCaHHAS B bubnnoreka [JOK
MHOI'OIPAHHUK UJIH B TEJIO https://m.edsoo.ru/0b136158
BpaIieHus
MHoOrorpaHHuK, OIMCaHHbIA OKOJIO
36 cdepsl; cdepa, BMcaHHas B bubnnorexa [JOK
MHOT'OI'PaHHUK WIIA B TEJIO https://m.edsoo.ru/0b136158
BpaIeHus
MHOrorpaHHuK, OIMCaHHbBINA OKOJIO
37 cdepsl; cdepa, BIMcaHHas B bubnmuotexa [JOK
MHOT'OI'PaHHUK WIIHA B TEIO https://m.edsoo.ru/0b136158
BpalieHus
38 KonTponbhas paboTa no teme
"Tena BpameHus"
39 [Tonsitne 06 06pEMe. OCHOBHBIE bubnmoreka [JOK

CBOIicTBa 0OBEMOB TeEIT

https://m.edsoo.ru/26a03{b7



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7

[ToBTOpeHue: 00BEM

40
MHOTOTPaHHUKOB
N bubmuorexa [JOK
" O0bEm LHApa, KoMy Ca https://m.edsogru/SS13d87b
N bubmuorexa [JOK
2 OObEM uHipa, KoHyCca https://m.edsogru/SS13d87b
N bu6mmoreka [IOK
3 O0bEw wwapa it nIoWwALS ChepEl https://m.edsocl)_.lru/dl89bde2
N bubmuoreka [JOK
4 OObEM wapa u momazs chepe! https://m.edsoc%.lru/dl89bdeZ
45 OObeM IIapOBOro CErMEHTa,
IIIAPOBOTO CJIOs, IIIAPOBOTO CEKTOPa
46 O0BeM 1IapOBOTO CErMEHTA,
IIAPOBOTO CJIOS, IIIAPOBOTO CEKTOPA
[TonoOHbIe TeNa B MPOCTPAHCTBE.
47 COOTHOIICHUS] MEXKTY TUIOIIAISIMU bubnunorexa [JOK
MOBEPXHOCTEN, 00BEMaMHU https://m.edsoo.ru/810cfleb
MOJOOHBIX TEN
48 Pemrenne 3a1a4 Ha KOMOWHAIIMH
Tel
49 Pemrenne 3a1a4 Ha KOMOWHAIIMH
Tel
50 KonTponbhas pabota no teme bubnuorexa [IOK
"O6bembI TET" https://m.edsoo.ru/4a33a8ab
[ToBTOpeHnue, 0600IIeHNE 1
- CHUCTeMaTH3aIvs 3HaHW. bubmuorexa [JOK

OcHoBHbIE GUTYPHI, PaKTHI,
TEOPEMBI Kypca TUIaHUMETPUH

https://m.edsoo.ru/1780basd



https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/1780ba5d

[ToBTOpeHnue, 0600IICHNE U
CHCTeMAaTH3allMs 3HAHUH.

bubmuoreka [JOK

> OcHoBHbIE GUTYPHI, PaKTHI, https://m.edsoo.ru/1780ba5d
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpeHnue, 0600IICHNE 1

53 cHUCTEeMaTHU3aIlus 3HAaHUM. bubnmoreka [JOK
OcHoBHble GUrypsl, GakTsl, https://m.edsoo.ru/078cd184
TEOpEMBI Kypca INIaHUMETPUU
[ToBTOpeHue, 0600IICHNE U

54 cHUCTeMaTU3alrs 3HaHH. bubnuorexa [JOK
OcHoBHBIE GUTYPHI, (HAKTHL, https://m.edsoo.ru/078cd184
TEOpPEMBI Kypca IIIaHUMETPUU
[ToBTOpeHnue, 0600IICHNE U

55 cHUcTeMaTH3aIlys 3HaHWI. 3a/1aun bubmuorexa [JOK
IUTAHUMETPUU U METOBI UX https://m.edsoo.ru/7491efe0
pereHus
[ToBTOpeHue, 060061IeHUE U

c6 cHUCcTeMaTH3aIlys 3HaHWi. 3a/1aun bubmmorexa [JOK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pemeHus
[ToBTOpeHnue, 0600IIEeHNE U

. cHUCTEeMaTH3aIus 3HaHWH. 3a1aun bubnmnoreka [JOK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pereHus
[ToBTOpeHnue, 0600IIeHNE U

cg cucTeMaTtu3anus 3HaHui. 3agaun bubnmoreka [JOK

TUTAHUMETPHUH U METOJIbI UX
pelieHus

https://m.edsoo.ru/4dffda97



https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97

[ToBTOpeHnue, 0600IICHNE U
CHCTeMAaTH3allMs 3HAHUH.

bubmuoreka [JOK

> OcHoBHbIE GUTYPHI, PaKTHI, https://m.edsoo.ru/74b2ad91
TEOpPEMBI Kypca CTepeoOMeTPHH
[ToBTOpeHnue, 0600IICHNE 1

60 cHUCTEeMaTHU3aIlus 3HAaHUM. bubnmoreka [JOK
OcHoBHble GUrypsl, GakTsl, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepeOMEeTPHH

bu6mmoreka [IOK

61 HUTorosasi KOHTpPOJIbHAsI padoTa hitps:/m.edsoo.ru/ec24dfe2
[ToBTOpenue, 0600IICHNE U

62 CcHUCTeMaTU3alrs 3HaHW. bubnuotexa [JOK
OcHoBHbIe GUrypsl, GaKThl, https://m.edsoo.ru/74b2ad91
TEOpPEMBI Kypca CTepeOMEeTPHH
[ToBTOpenue, 0600IIEHUE 1

63 CHUCTeMaTU3alrs 3HaHH. bubnuotexa [JOK
OcHoBHbI€ QUTYpHI, GaKTHI, https://m.edsoo.ru/74b2ad91
TEOpPEMBI Kypca CTepeOMEeTPHH

64 [ToBTOpenue, 0600IICHUE U bu6mmoreka [JOK
cUcTeMaTu3alus 3HaHuH https://m.edsoo.ru/f465d10e

65 [ToBTOpenue, o6oOIIeHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/f465d10e

66 [ToBTOpenwue, 0600IIEHNE 1 bu6mmorexa [IOK
crucTemMaTu3alus 3HaHU https://m.edsoo.ru/f465d10e

7 [ToBTOpenwue, 0600IIEHNE U bubmuoreka [JOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/f465d10e

68 [ToBTOpenue, o6oOIICHNE U bubnuoreka [IOK

cUCTeMaTHU3anus 3HaHUN

https://m.edsoo.ru/f465d10e



https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e
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https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I1O0

68
[IPOTPAMME



IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITPOI'PAMMBI

10 KJIACC
Kon "
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NMpoBePsSIeMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMBbI Cpe/lHero 001ero 0opa3oBaHus
pe3yJabTara
7 ['eomeTpus
7.1 OnepupoBaTh MOHATUSAMU: TOUYKA, IPAMas, INIOCKOCTb
75 [TpuMeHsSTh aKCUOMBI CTEPEOMETPUU U CIAECACTBUSI U3 HUX MPU PEUICHUH
' T€OMETPUYECKUX 3a]1a4
73 OrnepupoBaTh TMOHATUSIMH: MApPaUICIIBHOCTh M TMEPIEHIUKYISIPHOCTD
' MPSIMBIX U MJIOCKOCTEM
74 KrnaccudunupoBaTs B3aMMHOE PacIioIOKEHUE MPSIMBIX M TUIOCKOCTEH B
. MIPOCTPAHCTBE
OnepupoBaTh MOHITUSIMH: JBYTPAHHBIN YTOJI, TPaHHU ABYTPAHHOTO YIJIa,
7.5 pebpo IBYrpaHHOTO yIJIa, JUHEWHBIA yTOJ JABYTpaHHOTO Yria,
rpagycHasi Mepa JBYTPaHHOIO yria
OnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBITYKIIbIH
7.6 MHOTOT'PaHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, MIPaBUITLHBII
MHOT'OTPaHHUK
77 Pacrio3naBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MTUpaMuja, mpusMa,
. MIPSIMOYTOJIBHBIN MapajuieNIenuIe], Kyo)
KnaccudumupoBath MHOTOTpAaHHUKH, BBIOMpasl OCHOBAaHUS  JUIs
. Knaccupukanuyd  (BBIMYKIbIE W HEBBITYKJIbIE MHOTOTPAHHHKH,
. MpaBUIbHBIE MHOTOTPAHHUKH, TPSAMBIE W HAKJIOHHBIE TPHU3MBI,
napasuieNIenue /bl
79 OnepupoBaTh  TOHSITHIMU: CeKymiasi  TUIOCKOCTh,  CEUCHHE
' MHOT'OTPAaHHUKOB
710 OOBSICHITh TPUHIUIBI MOCTPOCHHUS CEUYEHUH MHOTOTPAaHHHUKOB,

HCIIOJIB3YA METOA CJICI0B

7.11

Ctpouth ceyeHHs] MHOTOTPAHHHUKOB METOJOM CJIE€JIOB, BBINOIHSTH
(BBIHOCHBIE) TUIOCKME YEpTEeXKHM M3 PHCYHKOB MPOCTBIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y




7.12

Pemiats 3a1a41 Ha HAXOXKICHHUEC rCOMCTPUICCKUX BECIIMYHH 10 06pa3uaM
WX aJITOPpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYECKHUEC MCTOJBI IIpU
pemiCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3ada4 Ha BbIYHCIICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOUKHU OO pr[MOﬁ, OT TOYKH JO

IMJIOCKOCTH, MCKAY CKPCIIUBAOIIUMHUCS MMPAMBIMHA

7.13

Pemiats 3a1a41 Ha HAXO0XKICHHUEC r’COMCTPHUYCCKUX BECJIIMYHH 110 06pa3uaM
HJIX aJITOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYCCKHUEC MCTOJBI IIpU
pPCIICHUN CTAHAAPTHBIX MATCMATUYCCKUX 3a7a4 Ha BbIYHUCIICHUC YTJIOB
MCXKAY CKPCIIUBAOIHUMUCA IIPAMBIMU, MEXIY pr[MOﬁ 1 IIJIOCKOCTBIO,

MCKAY MJIIOCKOCTAMU, NIBYI'PAHHBIX YIJIOB

7.14

7.15

Berancnsate 00bEMBI W TUIOMIAJM TTOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpusma, mnupamuza) C OpUMeHeHHeM  (GOpMyJl,  BBIYUCIATH
COOTHOIICHUS MEXKTY TUTOIIAISIMU IIOBEPXHOCTEH, 00bEMaMU MO T00HBIX

MHOI'OI'PaHHUKOB

OHepI/IpOBaTB MNOHATHUAMU: CUMMCTpPUSA B IIPOCTPAHCTBC, LICHTP, OCb U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUH (PHUTYPBI

7.16

7.17

7.18

7.19

W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MHGOPMAIIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUIypax, MPEICTaBICHHYIO Ha

YCpTEKax U pUCYHKaAX

[TpumensTh reomMeTprueckue (pakThl I PEIICHUS CTEPEOMETPUUECKUX
3aja4, MPEANoaralouiuX HECKOJIbKO IAaroB PEIICHUs], €CIH YCIOBUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

[IpuMeHATh TpocTellIne NPOrpPaMMHBIE CPEICTBA U DIIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CHUCTEMBl TIPU PEIICHUH CTEPEOMETPHUUECKUX
3a1aq

[IpuBOANTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKU3HHU, paCliO3HaBATh NPOSABIICHUC 3aKOHOB ICOMETPUHN B UCKYCCTBC

7.20

IIpuMeHATh TMOJy4YEHHBbIE 3HAHUA HA NPAKTUKE: AHAIW3UPOBATH
peanbHbBle CUTyallud M INPUMEHATh HU3YyYEHHBIE IOHATHUS B IIPOLECCE
MOKMCKA pEeLIEHUsI MaTeMaTH4ecKH CQHOpPMYJIUPOBAHHON MpPOOIEMBI,
MOJICJINPOBATh pealbHbIE CUTYallMH Ha SA3BIKE T€OMETPHUU, UCCIIEN0BATh
ITOCTPOEHHBIE MOJIENH C HUCIIOJIb30BAHUEM I€OMETPUUECKUX MOHATUN U
TeopeM, armnapara areOpbl, perarb NPaKTHUECKUE 3aauu, CBI3aHHbIE

C HAXOXXACHUEM I'€OMCTPHUICCKUX BECJIIMYUH




11 KIIACC

Kon IIpoBepsiemble nMpeAMeTHBIE Pe3YJIbTATHI 0CBOEHHS 0CHOBHOI
NpOBePsIEMOro .
o0pa3oBaTe/IbHOM NMPOrpaMMBbl CpeHero o01ero odpasoBanusi
pe3yJbTara
6 I'eometpus
OnepupoBarb MOHSITUSIMU [WTHHPAYECKasT MOBEPXHOCTb,
61 oOpa3zyromue IUINHAPUIECKONH MMOBEPXHOCTH, LUIMHJP, KOHHYECKas
' MOBEPXHOCTh, O00pa3ylolIMe KOHUYECKOH TMOBEPXHOCTH, KOHYC,
cepuueckas mOBEpXHOCTh
6.2 Pacnio3naBats Tena BpamieHus (IIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHS TEJ BPALICHHS
6.4 KnaccudunupoBars B3aUMHOE pacIoiioKeHUe Cephl U MIIOCKOCTH
OmnepupoBaTh MOHSATHSIMH: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa,
6.5 BBICOTA CETMEHTA, IIaPOBOM CJIO, OCHOBAHKE IIAPOBOIO CIIOSI, BHICOTA
[IaPOBOTO CJI0s, IAPOBOM CEKTOP
6.6 Boerancnare 00bEMBI W TUIOMAAM TIOBEPXHOCTEH TN BpalleHHS,
' F€OMETPUUYECKUX TEIl C MPUMEHEHHEM (PopMyT
OnepupoBarh MOHATHUSMHU: MHOTOTPAHHUK, BIMCAHHBIM B cdepy H
6.7 OMMCaHHBIN OKoJO cdephl, cepa, BIUCaHHAS B MHOTOTPAHHUK WM
TEJIO BpaIeHUS
63 BBIUMCIATE COOTHOMICHHUS MEXAY IUIOMIAIIMH TOBEPXHOCTEH U
' 00bEMaMU MOI00HBIX TeT
6.9 N3o06paxaTs n3ydaemble QUTYpHI OT PYKH U C IPUMEHEHHEM TPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrITIONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PHUCYHKOB TPOCTHIX
6.10 00BEMHBIX (QUryp: BUJI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHUS Tel
BpaIICHUS
W3BnekaTh, MHTEPIPETUPOBATh U NMPEOOPA30BBIBATH WHGOPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX T'E€OMETPHUECKUX (UTYypax, MPEJCTABICHHYIO Ha
gepTexax U pUCyHKaX
[IpumensTh reoMeTprueckue GakThl Il PEIICHUS] CTEPEOMETPHUECKHUX
6.12 3a/1a4, MPEeanoiararolinX HECKOJIbKO IIIaroB PEIICHHUs, €CIIU yCIOBHS

MIPUMEHEHHUsI 3a1aHbI B IBHOU (hopMme

6.13 OrnepupoBaTh MOHITHEM: BEKTOP B TPOCTPAHCTBE




6.14

BreimonaaTs I[QFICTBHH CJIOKCHUA BCKTOPOB, BbBIUUTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpa HAa 4YUCIIO, O6LSICH$ITB, KakKMMH CBOMCTBAMH OHH

o0JIaaroT

6.15

HpI/IMeHHTB IIpaBUJIO IIapaJlICICuIeaa npu CI0XKECHUHU BEKTOPOB

6.16

OHepI/IpOBaTB IOHATHUAMU: NCKAPTOBbBI KOOPAWHATBEI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBEHCTBO BEKTOPOB, KOOPAHUHATEI BEKTOPA,
Yroia MEXKAYy BCKTOpPAMH, CKaJIApHOC [IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBbIC U KOMIIJIAHAPHBIC BECKTOPLI

6.17

Haxoauts cyMMy BEKTOPOB M MPOM3BEIEHUE BEKTOpPA Ha YUCIO, YToJl
MEX/ly BEKTOpaMH, CKaJSIPHOE MPOU3BEACHME, PACKIAIbIBATH BEKTOP

10 IBYM HEKOJIJIMHCAPHBIM BEKTOpaM

6.18

3aI[aBaTL IJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

6.20

Pemarsn HpOCTGﬁI.HPIC TCOMCTPHUUCCKUEC 3ala4Yd Ha IIPUMCHCHHC

BCKTOPHO-KOOPAUMHATHOI'O MCTOJ1a

Pemarsn 3aJa4yyd Ha J0Ka3aTCIbCTBO MATCMAaTHMYCCKHUX OTHOIIICHUH H
HaXO0XKXIACHHUC T'COMCTPUICCKHUX BCJIMYUH I10 06pa3uaM WA aJITOPUTMaM,
IIPHUMCHA HN3BCCTHBIC MCETO/bI npu pPCICHUN CTaHAAPTHBIX

MaAaTCMaTHYCCKUX 3aJa4

6.21

6.22

6.23

[IpumenaTh mpocTElllIve NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMbI IPU PELICHUU CTEPEOMETPUUECKUX
3a7a4

[IpuBoAUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U
JKA3HU, PACIIO3HABATh MPOSBJIECHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpumeHATh TMONyYEHHBIE 3HAHMS Ha IIPAKTUKE: aHAJIU3UPOBATh
pealbHbIE CUTyallUM W NPUMEHSTh M3YUYEHHbIC MOHSATHS B IPOIECCE
MOWCKA PEUICHUs] MaTeMaTH4ecKH Cc(OpMYyITUPOBAHHOW MPOOIEMBI,
MOJIETTMPOBATh PEAIbHBIE CUTYAI[MU Ha A3bIKE T€OMETPUH, UCCIIEI0BATh
IOCTPOEHHBIE MOJIENIA C UCIIOJIb30BAHUEM T€OMETPUUECKUX NOHATUN U
TEOpEeM, amrmapara ajareOpbl, pemaTh MPaKTHYECKUE 3a/1a4u, CBSI3aHHbIE

C HAXOXKXACHHUEM I'COMCTPUYCCKUX BCIIMUUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUA

7.1

7.2

I'eomerpus

OCHOBHBIE TOHSTHS CTEPCOMECTPHHU. Tqua, npsAMas, IJIOCKOCTb, ITPOCTPAHCTBO.
IlonsTue 00 AKCHMOMAaTHYCCKOM MMOCTPOCHUU CTCPCOMCTPUU: AaKCHOMBI

CTCPCOMETPUHU U CICACTBUA U3 HUX

B3aumHoe pacmonokeHHWE TpSIMBIX B IPOCTPAHCTBE:  IEpeceKarouiuecs,
NapajuleJIbHbIE W CKpeuuBaromuecs mnpsaMble. [lapamienbHOCTs NPSIMBIX H
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajlieNibHble TMpsSMble B IMPOCTPAHCTBE,
MapaJIENbHOCTh TPEX MPSAMBIX, MNAPALICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, Yrol MEXIy NpsIMBIMH B MPOCTPAHCTBE.
[TapannenpHOCTH IJTOCKOCTEM: rapasieabHbIe IJIOCKOCTH, CBONCTBA
napajuienpHbIX miockocted. [Ipocreiimme mpocTpaHCTBEHHBIE (GUTYpPBHl Ha

IUIOCKOCTHU: TETPadIp, Ky0, napajuieenuie], HOCTPOSHHE CEUCHU

7.3

[lepieHAMKYIAPHOCTh TPAMOM M IUIOCKOCTH: NEPNEHIUKYJSIPHBIE TpPSAMbIE B
MPOCTPAHCTBE, NPSMbIC NaApajUICIbHbIE W MEPHEHAUKYJSPHbIE K IUIOCKOCTH,
MpU3HAK TEPHNEHIUKYISIPHOCTH TPSMOW M TUIOCKOCTH, TE€OpeMa O MpSAMOM
MEPIICHAUKYIISAPHON IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YIOJ MEXKIY NPSIMON U
IJIOCKOCTBIO, JBYIPAHHBIM  YroJI, JMHEWHBIA yroJd JBYTPAHHOrO  yrIJa.
[IeprieHAMKYJIAp ¥ HAKIIOHHBIE: PACCTOSHUE OT TOYKU JI0 IIJIOCKOCTH, PACCTOSHUE
OT TIPSAMO# 10 TIIIOCKOCTH, TIPOEKITUS PUTYPBI HA IIIOCKOCTH. [leprneHuKyasspHOCTD
IJIOCKOCTEM: MPU3HAK NEPNEHINUKYISIPHOCTH JIBYX ILIOCKOCTEW. TeopeMa o Tpéx

MEepIEHIUKYIIpax

7.4

IIoHsATHE MHOrOrpaHHUKA, OCHOBHBIE DJIEMEHTHl MHOIOIPDAHHHMKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: n-yrosbHas
puU3Ma, TPaHU U OCHOBAHMSI NMPHU3MBI, IpsMasi U HAKJIOHHAs PU3MBbI, OOKOBasi U
MTOJTHAS ITOBEPXHOCTh IIPU3MBL. [Tapamenenurnen, MIPSIMOYTOJIbHBIN
napajuiejienumne] U ero cBoucrsa. [Iupamuna: n-yrosnbHas nupaMuaa, rpaHd U
OCHOBaHUE MHUpaMubl, 00KOBas U MOJIHAs TOBEPXHOCTh MUPAMU/Ibl, IPAaBUIIbHAS U

yceqéHHaﬂ nupamMmuia. DJIEMEHTHI INpu3Mbl MW  [MUPAMUIBI. HpaBI/IHBHHe




7.5

7.6

7.7

MHOT'OTPAaHHUKHU: IMOHATHE MPABWIBHOIO MHOTIOIPAHHHUKA, IIPABWIbHAS IpU3Ma U
IIpaBWIbHAsg NUPAaMUJA, IPAaBWIbHAs TPEYTrOJlbHAs NUPAMHMIA W ITPABUJIBHBIN
terpasqp, KyO. IIpenctaBneHwe O TNpPaBUIBHBIX MHOTOTPAHHUKAX: OKTAdp,

AOACKAd AP U UKOCASJAPYTHUC Ceuenus IIPpU3MBbI U ITHPaMU/JIbI

CI/IMMeTpI/IH B MPOCTPAHCTBC: CHMMCTpUA OTHOCHUTCIbHO TOYKH, pr[MOﬁ,
IIJIOCKOCTH. OEMEHTBI CUMMCTpPUU B nupaMujaax, Iapajiiejacnuieaax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Borunicnenue 3meMeHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yrisl. [lmomanb
OOKOBOW TIOBEPXHOCTH W TIOJNHOH MOBEPXHOCTH NPSAMOM MPU3MBI, IUIOMIAIb
OCHOBaHHH, TeopeMa 0 O0KOBOM MOBEPXHOCTH MPsiMOi 1pu3Mbl. [Lmomaas 60koBoi
MOBEPXHOCTU M TOBEPXHOCTH IPAaBWIBHOM NUpaMUJbl, TEOpEMa O ILIOIIAIU

yceuénHoii nupamubl. [Toastie 06 06bpéme. OOBEM MUPaMUIBI, TPU3IMBI

HO,I[O6HI>I€ TCJla B IIPOCTPAHCTBE. CooTHoIICHUS MCXKAYy  IUIOIaAAMU

MOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX TEIT

11 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT coIepPKAHUSA

6

I'eomerpus

6.1

[unuaapudeckass MOBEPXHOCTh, OOpa3yroIIUe MMJIMHIPUYECKON TMOBEPXHOCTH,
OCh IWIMHAPUYECKOW TMOBEpXHOCTH. LlunmuHap: ocHOBaHHMA U OOKOBas

MOBEPXHOCTh, 00pa3yrollas U 0Ch, IIIOMIA b OOKOBOI U MOJIHOMN MOBEPXHOCTH

6.2

6.3

Konnueckass mOBEpXHOCTh, OOpa3ylolue KOHUYECKON IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KoHyC: OCHOBaHME U BepIInHa, 00pa3yromias
U OCh, IUJIOMAAb OOKOBOW M TIONHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroniye 1 BbICOTa, OCHOBAHUSI U OOKOBast TIOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AMaMeTp, IUIOLIa/lb HOBEPXHOCTH cheprl. Bzanmuoe

pacnosoxkeHue cepbl U INIOCKOCTH, KacaTelabHasl MIIOCKOCTh K cdepe, IUIoNalb

cepsl

6.4

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

6.5

KomOuHanmu Ten BpalieHHs W MHOTOTPAaHHUKOB. MHOTOTpaHHMK, ONMHCAHHBIN

OKOJIO C(I)CpLI, cq)epa, BIIMCAHHAA B MHOT'OT'paHHUK, UJIA TCJIO BpAlICHUA

6.6

[Tonsitne 06 o6béMe. OcHOBHBIE cBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO Tapajuiesienumena u cieactsus u3 He€. OOBEM IWIMHIpA,

koHyca. O0BéM mapa u miomaab chepol




[Tonobupie Tema B mpocTpaHcTBe. COOTHOMIGHUS MEXIY  IUIOMAISIMHI

07 MOBEPXHOCTEH, 00bEMAMHU MTOTOOHBIX TEJ
6.8 Ceuenust nuauHApa (MapauiebHO W MEPHEHANKYISIPHO OCH), CEYEHHUs KOHYyca
' (mapanenbHOE OCHOBAHUIO U MPOXO/SIIEE YEPE3 BEPILIUHY ), CEUECHUS 11apa
BexTop Ha miockocty M B mpocTpaHcTBe. CII0)KEHHE M BBIYMTAHHE BEKTOPOB.
6.9 YMHOkKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHne BekTopa o TpEM HEKOMILIAHAPHBIM
' BekTopaM. IIpaBwio mapamnenenunena. Pemienwe 3amay, CBS3aHHBIX C
IIPUMEHEHUEM IIPAaBUII ACUCTBUI C BEKTOpaMU
[IpssMoyronbHas cucrema KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTOpa.
6.10 [Ipocreiine 3amayn B KOOpAMHATAX. YToil Mexay Bekropamu. CkalspHoe

MMPOU3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCKAY HNPAMBIMU W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO—BeKTOpHHﬁ MCTO/J IIPU PCHICHUU I'COMCTPHUUYCCKUX 3a/1av

IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kox

IIpoBepsiemble TpeGOBaAHUSA K MPeAMETHBIM pe3y/bTaTaM

NpPoBepPseMOro  OCBOEHHUSI OCHOBHOII 00pa3oBaTe/IbHOI NPOrpaMMbl Cpe/IHero
TpeOoBaHus o0mmero odpasoBanus

Brnagenne meTomamu qoKa3aTeNbCTB, alTOPUTMAMM DPEILICHUS 3a/1ay;
yMeHHe (OpMyIMpPOBaTH M ONEPUPOBATH MOHATHSIMH: OIpPEIEICHUE,
aKcuoma, Teopema, CIEeJCTBHE, CBOWCTBO, MPHU3HAK, JOKA3aTENIbCTBO,
PaBHOCWIBHBIE (bOpMyIIUPOBKH; IIPUMEHSATH UX; yYMEHHE
dbopMmynupoBath 00paTHOE U TMPOTHBOIOIOKHOE YTBEp)KIEHUE,
NIPUBOJUTH TIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTHYeCKON WHAYKIIMK; MPOBOIUTH JOKa3aTeNbHbIE PACCYKIACHHUS
nopu pCIICHUU 3aja4, OLCHUBATH JIOTUYCCKYIO MMpaBHUIIbBHOCTDb
paccyXJeHHii; yMEHHE ONepUpoBaTh MOHATUSIMH: MHOXECTBO,
IMIOAMHOKECTBO, OICpaliMy HaJ MHOKCCTBaAMH; YMCHHEC HCIIOJIB30BATh
TEOPETUKO-MHOKECTBEHHBIN  ammapar JUisi  OINWCAaHUS  pealbHBIX
IIpOLECCOB U SIBJICHUU U IIpu pCIICHUN 3aJia4d, B TOM YUCIIC U3 APYTIHUX
y4eOHBIX TPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMU: Tpad, CBI3HBIN
rpad, nepeBo, NHKJI, Tpad HA IUIOCKOCTH; YMEHHE 3aJaBaTh U
OIMHCHIBATH Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCTIONIB30BaTh rpadbl MpH

perieHnu 3a1a4d




YMeHue oneprupoBaTh MOHATUSMU: HATYypaJIbHOE YUCIIO, LEJI0e YHCIIO,
CTEIEHb C LIEJIBIM [T0Ka3aTesieM, KOpeHb HaTypajibHOM CTENEHH, CTENIEHb
C pauMOHAJBHBIM TIOKa3aTeJeM, CTENeHb C JICHCTBUTEIHHBIM
nokaszaTeneM, JorapuM ducia, CHHYC, KOCHMHYC UM TaHI'€HC
MPOU3BOJIBHOIO YHCIA, OCTATOK MO MOAYJIIO, PALMOHAIBHOE YHCIIO,
UppalMOHAJILHOE  YUCJIO, MHOXECTBa  HATypalbHbIX,  LEJbIX,
palMoHaNbHBIX, JCUCTBUTEIBHBIX YHCEN, YMEHHE HCIOJIb30BaTh
MPU3HAKKU JETMMOCTH, HAUMEHbIINHM OOIIMHA JEIUTeIb U HauMEHbIIee
of1iee KpaTHOE, AITOpUTM EBKIIMAA Mpu perieHnn 3a1a4; 3HAKOMCTBO
C pPAa3IMYHBIMU TO3ULHMOHHBIMU CHUCTEMaMH CUUCIICHUS; yMEHUe
BBITOJIHATH BBIYMCIICHUE 3HAUYEHUI U MPeoOpa3oBaHMs BBIPAKEHUN CO
CTENeHsIMH U Jiorapudmamu, npeodpa3oBaHus ApOOHO-PALUOHATBHBIX
BBIpQ)XCHUH; YMEHHE ONEpUPOBATh MOHITHAMH: MOCIEI0BATEIBHOCTD,
apupmeTHyeckass ~— Oporpeccusi,  IeoMeTpuyeckas  Iporpeccus,
OECKOHEYHO yObIBalOLasi TIE€OMETPUYECKas IPOrpeccusi; yMeEHHE
3aJaBaTh  IIOCJEIOBAaTEIbHOCTH, B TOM YHCIE€ C IOMOILIbIO
PeKyppeHTHBIX  (OpMyJ; yYMEHHE  OINEPUPOBATh  MOHSATHAMHU:
KOMIUIEKCHOE YMCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCa, MOAYJb U
apryMeHT KOMILJIEKCHOTO YHcia, popMa 3aliCh KOMIUIEKCHBIX YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas MU anredpaunyeckas); yMeTb
MPOU3BO/IUTH APUPMETHIECKHE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMHU;
NPUBOAMTH  TNPUMEPHl  HCIOJIb30BAaHMA  KOMIUIEKCHBIX  YHCEl;
ONEpUpPOBaTh TMOHATUSAMHU: MaTpuua 2X2 u 3%3, omnpenenuTenb

MaTpHuIlblI, l"eOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPEACIIUTECIIA

YMeHnue onepupoBaTh NOHATHAMU: pallMOHAJIbHBIE, UPPALlMOHAIbHBIE,
MOKa3aTeabHble, CTETIEHHbIE, Jorapu(MuuecKre, TPUrOHOMETPUYECKUE
YPaBHEHHs M HEPAaBEHCTBA, HUX CHCTEMbI; yYMEHHE OIEPUpPOBATh
MOHATHUSIMU: TOXIECTBO, TOXK/IECTBEHHOE NTpeo0pa3oBaHKe, ypaBHEHNE,
HEPABEHCTBO, CHCTEMa YpaBHEHHH W HEPABEHCTB, PaBHOCWIBHOCTH
YpaBHEHHW, HEPaBEHCTB W CHUCTEM; YyMEHHUE pellaTbh ypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C MOMOIIBIO PA3IUYHBIX NMPUEMOB; PELIATh
YpaBHEHHUs, HEPABEHCTBA M CHCTEMBI C NApaAMETPOM; NPHUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJIsl PELIEHUS] MaTEMaTHUYECKUX

3a/1a4 ¥ 3aJ]1a4 U3 Pa3IuIHBIX 00JacTel HAYKU U peabHOM KU3HU

YMeHue onepupoBaTh MOHATHAMH: (PYyHKIHSA, 4YETHOCTH (YHKLUH,

NEepUOANIHOCTD (byHKI_[I/II/I, OrpaHU4YCHHOCTD (I)YHKI_II/II/I, MOHOTOHHOCTbD




(byHKIMH, SKCTpeMyM (QYHKIMH, HanOOJIbIIIee ¥ HAUMEHbIIIee 3HAUSHUS
GYHKIIMM Ha TIPOMEKYTKE, HENpepbIBHAsS (QYHKIHS, AaCHUMIITOTHI
rpadpuka (yHKIOHM, TepBas W BTOpas MNPOU3BOAHAS (DYHKIHH,
T€OMETPUYECKUI 1 PU3MYECKUI CMBICI TPOM3BOHOM, IepBOOOpasHasi,
OTpeNeNIEHHBIA MHTETpajl; yMEHHWE HAXOAWUTh ACHUMIITOTHI Tpaduka
(GYHKIIMH; yMEHHE BBIYHUCIATH IPOU3BOJIHBIE CYMMBI, POU3BEICHHUS,
YaCTHOTO U KOMIIO3UIIUH (PYHKUWH, HAXOAUTh ypaBHEHHE KacaTeIbHOU
K Tpaduky QyHKIMH; yMEHHE HaXOAUTHh MPOU3BOIHBIC SIEMEHTaPHBIX
(GyHKIMHA; YMEHHE HCHOJB30BAaTh MPOU3BOAHYIO IS HMCCIEIOBAHUS
(bYHKIMA, HAXOUTh HAaHOOJBIINE U HAMMEHBIIINE 3HAYCHUS (YHKIIHIA;
CTpOoUTh TpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM armapara
MaTeMaTU4eCcKOro aHaIM3a; IPUMEHITh IPOU3BOAHYIO [T HAX 0K ICHHS
HAWJIy4IIero pEIIeHUs B TMPHKIAJHBIX, B TOM YHCJIE COIHAIBHO-
HKOHOMHUYECKUX M PU3MUYECKUX 33/1a4aX; HAXOAUTH IUIOIIAU U OOBEMBI
¢bury ¢ momMomp WHTErpaia; NPUBOAUTH TPUMEPHI MATEMAaTHIECKOTO

MOJIETTUPOBAHUS C MOMOIIBIO T depeHINaTbHBIX YpaBHEHUN

YMeHue onepupoBaThb HNOHATHSAMM: Tpapuk (yHKOUM, oOpaTHas
GbyHKIMA, KOMIO3UIUS (QYHKIMN, THHEHHAs (YHKIUS, KBaIpaTHIHAS
GyHKUMA,  pauMOHalIbHAas  (QYHKUUS,  CTENeHHas  (yHKLuS,
TPUTOHOMETpHUYECKHEe (YHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GyHKIMH, TOKa3aTenbHass W Jorapupmuueckas (QYHKLUUU; YMEHHE
CTPOUTH TpadUKU U3YUYEHHBIX (YHKIHH, BBITOJIHATH PEOOpPa30oBaHUs
rpaduKoB (YHKIUH, UCTIONB30BaTh TPaGUKH ISl U3yUEHUS MTPOLIECCOB
U 3aBUCUMOCTEH, MPHU PELIEHUH 3a/1a4 U3 JAPYTruX y4eOHbIX IPEIMETOB
U 33724 U3 peaJbHOM JKU3HU; BBIpakaTh (hopMyliaMH 3aBHCHUMOCTHU
MEX/1y BEJIMYMHAMU; HCII0JIb30BaTh CBOMCTBA U rpa@uKu QyHKIUH 115
peleHus ypaBHEHUH, HEpaBEHCTB U 33/1a4 ¢ MapaMeTpaMu; U300paxarhb
Ha KOOPAWHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH YypaBHEHU,

HEPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3aJla4M pa3HbIX THUIOB (B TOM YHUCIIE Ha
MIPOLIEHTHI, AOJIU U YaCTH, Ha ABM)KEHUE, pabOTy, CTOMMOCTh TOBapOB U
YCIIYT, HaJIOTH, 3aJ1a41 U3 00JIACTH YIPABJICHUS TMYHBIMU U CEMEUHBIMU
(uHaHCaAMM); COCTaBJIATh BBIPAKEHUS, YpPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCIIOBUIO 3a/1a4d, MCCIIEI0BATH IIOJIyYEHHOE PELICHUE U
OLICHUBATh MPaBAONOJ00HOCTh PE3yIbTaTOB; YMEHHE MOJIEIHPOBAThH

PCAJIbHBIC CUTyAllUN HA A3BIKC MATCMATHUKH; COCTABJIATH BBIPAKCHUA,




YpaBHCHHA, HCPABCHCTBA MW WX CHCTCMbBI 110 YCJIOBHUIO 3aJadvu,
HUCCICA0BAaTh IIOCTPOCHHBIE MOJCIMW C HMCIIOJb30BaHHUEM aIllapara

anreOppl, UHTEPIIPETUPOBATH MOJTYUYEHHBIN PE3yJIbTaT

YMeHue onepupoBaTh IMOHATUSMHU: CpeaHee apuMETHIECKOoe,
MearaHa, HauOoJblllee ¥ HaMMEHbIIee 3HAUCHUS, pa3Max, AUCIEepPCHs,
CTaHJApTHOE OTKJIOHEHHE YHCJIOBOr0 HabOpa; yMEHHE H3BIICKATh,
HMHTEPIPETUPOBaTh HH(OPMALINIO, TPEICTABICHHYIO B Ta0lMlax, Ha
auarpammax, rpadukax, OTpaKaronlyro CBONCTBA pealbHBIX MMPOIIECCOB
U SBJICHUH; NPEICTaBISATh HHPOPMAIMIO C MOMOMIbIO TabIUI U
JIUarpaMM; HCCIIEIOBaTh CTATUCTUYECKHUE JIaHHBIE, B TOM 4YHUCJE C
MPUMEHEHHEM TIpaUyeCKuX METOJOB U DSJIEKTPOHHBIX CPEICTB;
rpau4ecKkd HCCIEI0OBATh COBMECTHBIC HAOIIOJEHUS C IOMOIIBIO

JUarpamMm paccerBaHUs U JTMHEHHON perpeccuu

YMeHue onepupoBarh MOHATUAMU: CIy4YalHBId ONBIT U CIIy4alHOE
COOBITHE, BEPOSATHOCTH CIIY4alHOIO COOBITUS; YMEHHUE BBIUUCISTH
BEPOSATHOCTh C HCIOJIb30BAaHUEM TIpaUUECKUX METOJIOB; NPUMEHSTh
(bOopMyIIBI CIOKEHUS U YMHOKEHHSI BEPOSTHOCTEH, (popMyIry TOTHON
BEpOATHOCTH, (opmyny bepHyman, KoMOMHaTOpHbIe (aKThl U
(GopMyJIBI; OIICHWBATh BEPOSTHOCTH PEAIBbHBIX COOBITHH; yMEHHE
OIEpUPOBaTh MOHATUSAMM: CllydyailHas BEJIMYMHA, PACIPENCICHUE
BEPOSTHOCTEH, MaTeMaTHUECKOE OKUAAHHE, JUCTIEPCUS U CTaHJApPTHOE
OTKJIOHEHHE CITlyyailHONH BeNMMYMHBI, (QYHKLIHUU paclpelesieHus u
IUIOTHOCTH ~ PaBHOMEPHOTO,  IOKa3aTeIbHOTO U  HOPMAJbHOTO
pacnpenesieHuii; yMEHHE MCHOJb30BaTh CBOWMCTBA  M3YyYEHHBIX
pacnpenesneHuil sl peleHus 3a/1a4; 3HaKOMCTBO C MOHSTHSIMH: 3aKOH
OONBIIMX YHCENl, METOJbl BbIOOPOUYHBIX HCCIIEAOBAHUM; yMeHue
MPUBOJUTh NpPHUMEPHl MPOSIBICHUS] 3aKOHA OONBIIMX YHCET B
OPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSAX; YMEHHME OIEpHpPOBATH
MOHATUSIMHU: COYETaHHE, IEePECTaHOBKA, YWCJIO COYETAaHUU, YHCIIO
nepecTaHoBoK; 6MHOM HbroTOHA; yMeHue MpUMEHSITh KOMOMHATOPHBIE
(bakThl U paccyXJeHus JUIsl peuleHus 3ajayd; OLEeHUBAaTh BEPOSITHOCTH
peambHBIX  COOBITHMI; COCTaBISATH BEPOSTHOCTHYIO MOJENIb U

MHTEPIPETUPOBATH IMOTYYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh NOHATHUAMU: TOYKa, IpsMas, IJIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JydY, BEJIMYMHA YyIJa, IJIOCKUH yrol,

JBYTpaHHBIA YToJ, TPEXIPAHHBIN YToJ, CKpEIIUBAIOIINUECs MpsSMBIE,
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NapajuIeIbHOCTh U NMEPIEHIUKYISIPHOCTD IPSAMBIX M IJIIOCKOCTEH, yroi
MEXIYy MNPSMBIMHU, YTOJI MEXAY MPSAMOM M IUIOCKOCTBIO, YIOJ MEXIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU J0 INIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEX]Y IUIOCKOCTSAMH; YMEHUE HCIOJIb30BaTh
IpU PELICHUH 337ad M3y4deHHbIEe (DAKTbl U TEOpPEMbl IJIAHUMETPUH;
yMEHHE OIIEHUBATh pa3Mephbl 00BEKTOB OKPYKAIOIIET0 MHUPA; CTPOUTH
MaTEMaTHYECKUE MOJEIU C IOMOUIbI0 I'€OMETPUYECKUX MOHATUH U

BCJIIMYMH, pCIIaTh CBA3aHHBIC C HUMU ITPAKTHUYCCKUEC 3a1a4n

YMeHHue oneprupoBaTh MOHATUAMHE: TUIOMIAAb PUTYPbI, 00BEM GUTYDBI,
MHOTI'OrpaHHUK, HpaBI/IHBHbe/'I MHOI'OrpaHHUK, CCUCHUC MHOT'OI'paHHHKA,
KyO, mapajuieNienuiiesl, Npu3Ma, mupaMuaa, Gurypa u MOoBEPXHOCTb
BpallICHUs, IUIUHP, KOHYC, IIap, cdepa, MmiIomaab cGephl, MmIomaab
MOBEPXHOCTU MUPAMHIbI, MPU3MbI, KOHYCa, HWIMHAPA, 00bEM KyOa,
MMpsAMOYT'OJIBHOT'O IapaJuICICcnuIicaa, nupaMuabl, IIprU3Mbl, OHAJIHWHIApPA,
KOHYyCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEYCHUS] KOHYCA U IWIHHAPA,
napajuiejibHble OCH WJIM OCHOBAaHHWIO, CCUCHHE Iapa, IUIOCKOCTb,
Kacaromascss chepsl, MUIMHAPA, KOHyCa, YMEHHE CTPOUTH CEYCHHUEC
MHOT'OTpaHHUKa, ©300pakaTh MHOTOTPAHHUKH, (DUTYPBI U TTIOBEPXHOCTH
BpAIlCHUS, UX CEYCHHSA, B TOM YHCIC C TOMOIIBIO DJICKTPOHHBIX
CPeACTB; yMEHHE NPHUMEHSTh CBOHCTBA T'EOMETPUYECKUX QUTYP,
CaMOCTOSITENILHO (DOPMYJTUPOBATH OINPENICICHUST H3ydaeMbIX (QUryp,
BbIIBHUTATh TUIIOTC3BI O CBOMCTBAx H# MMpU3HaKax TCOMCTPUUCCKUX
¢buryp, 0OOCHOBBIBATh HWJIM OIPOBEPraTh MX; YMEHHUE IPOBOJUTH
KIaccupukanuio QUTYp 1O Pa3IMYHBIM TMPU3HAKAM, BBITIOJIHSTH

HeO6XOI[I/IMBIe JOIMOJIHUTCIIBHBIC TTIOCTPOCHU A

YMeHue omepupoBaTh TMOHATHSAMH: JABW)KCHHE B IIPOCTPAHCTBE,
napajuIebHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHUe MOA0OMs, MOAOOHBIE (UTYPBI, YMEHHE
pacro3HaBaTh paBHbIC U TOJIOOHBIE (PUTYPHI, B TOM YUCIIE B TIPHPOJIC,
HCKYCCTBE, apXUTEKType; UCIOIh30BaTh F€OMETPUUECKHUE OTHOIICHUS
MIPU PEHICHUM 33J1a9; HAXOJIUTh TCOMETPHUYCCKHE BEIUYHMHBI (IJTMHA,
yToJ, IMJIOWaAb, O0bEM) MPHU PEIICHUU 33Jad M3 IPYTHX Y4eOHBIX
MPEIMETOB U M3 PEATTbHOM KU3HH, YMEHHE BBIYUCIIATH TEOMETPUICCKUE
BEJTMYMHBI (JTMHA, YTOJ, IJIOMAAb, 00bEM, IJIONIAAb MOBEPXHOCTH),
WCIIONIBE3YsT M3Y4YeHHBIC (DOPMYIIBI U METOIBI, B TOM YHCIIEC: ILIOIIA]Th

MOBCPXHOCTU NHUPAMUBI, IIPU3MbI, KOHYCa, IWINHApPA, IUIOMIadb C(pCpLI;




00bEM Ky0a, MPSMOYTOJIBHOTO Mapauleenurnesa, TUpaMuabl, TPU3MBI,
LWIMHAPA, KOHyca, IIapa; yMEHHE HaXOJUTh OTHOLICHHE OOBEMOB

NnoJOOHBIX (uryp

YMeHue  onepupoBaTb  IOHATUSAMM:  IPSIMOYIOJIbHAs  CUCTEMa
KOOPAMHAT, BEKTOP, KOOPAMHATHI TOYKU, KOOPAUHATHI BEKTOPA, CyMMa

BCKTOPOB, MPOU3BCACHUC BCKTOpA HAa YHCJIO, PA3JIOKCHHUEC BCKTOPA I10

12 0a3ucy, CKaJIpHOE NPOM3BEICHUE, BEKTOPHOE MPOU3BEACHUE, YTOI

MEXKJYy  BEKTOpaMH; YMEHME  HCIIOJb30BaTb  BEKTOPHBIA U
KOOPJAMHATHBIA METOJ Ul PEIICHUS FeOMETPUYECKUX 3aJad U 3a7ad

JIPYTUX YYEOHBIX IPEAMETOB

13

YMeHue BbIOMpaTh NOAXOMAIIMM METOJ JJIs pelIeHMs 3a/ayi;
[IOHMMAaHUE 3HAYUMOCTH MATEMAaTHUKUM B HM3yYEHUU IPUPOIHBIX U
OOLIECTBEHHBIX IMPOLECCOB U SIBICHMH; YMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MAaTEMAaTUKHU B HCKYCCTBE, YMEHHE IPUBOJUTH
MIpUMEPbl  MAaTEMAaTHUYECKUX OTKPBITHM POCCUMCKOM M MHMPOBOM

MaTeMaTH4YeCKOM HAayKHn

INEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
11O MATEMATUKE

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

Kon

1 Yucna v BBIYUCIIEHUS

1.1 Hatypanbnsle u nensle yncina. [Ipu3Haky 1e1MMOCTH LEIbIX YHCET

1o Panmonanehpie uyncna. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOHM, MPOLIEHTHI,
' OeCKOHEUHbIE EPUOUUECKUE IpOOH

13 Apudmernueckuil KopeHb HaTypanbHOM creneHu. JleHcTBUs ¢ apupMeTHIeCKUMHU
' KOPHSIMHU HaTypaJbHOU CTEIIEHU

14 Crenenp c¢ uensiM mnokaszaTteneM. CTeneHb € palUMOHAIBHBIM IOKa3aTesIeM.
. CBolicTBa CTENEHU

s CuHyC, KOCHMHYC W TaHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOI0 apryMeHTa

1.6 Jlorapudm yncna. JlecaTuuHble M HATYpaJIbHbIE JOrapu(MbI




JlelicTBUTENbHBIE uKCTa. ApUMETHUECKHE OINepaluud C JAeHCTBUTEIbHBIMU

1.7 yuciaamu. [TpuGnuxEHHbIE BBIYUCIIECHNUS, IPABUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKa
pe3yJibTaTa BEIYMCIEHUN
1.8 [IpeoOpazoBaHue BhIpaKEHUI
1.9 KomriekcHele yncia
2 YpaBHEHHUs U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paAIIIOHAIEHBIE YPAaBHEHUS
2.2 HppanunoHnaiibHble ypaBHEHUS
2.3 TpuronomeTpruieckue ypaBHEHUS
2.4 [TokazaTenbHbIC U JOTapU(DMUUECKHIE YPAaBHECHUS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppannonaiibHbie HEPaBEHCTBA
2.7 IToka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA
2.8 TpuronomeTpuuecKre HEpaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YpaBHEHU U HEPABEHCTB
2.10 VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI € ITapaMeTpamMu
2.11 Matpuiia cuCTeMBbI JIMHEWHBIX ypaBHEHUH. OnpeaenuTesib MaTPULIbI
3 OyHKIUH U TpaPuKH
31 @yHK1Ms, crnocodbl 3aganus (yHkiuMu. 'padux ¢yHkunu. BzaumHo oOparHble
' ¢bynkuuu. YérHble u Heu€THbIe PyHKIMHU. [leproanueckue GyHKINN
OO6nacTh ompeneneHus: U MHOXECTBO 3HaueHW ¢GyHkumu. Hynu QyHkumu.
312 IIpomMexxyTkH  3HAKOIMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH  (DYHKIIUH.
' MakcuMymMbl 1 MUHUMYMBI QyHKuMH. HamOombiiee W HavMeHblIee 3HAUYECHUE
(GYHKINU Ha IPOMEKYTKE
13 CrenenHas (yHKUMs C HaTypaJbHbIM M LIEJbIM MokazatesneM. EE cBoiicTBa u
' rpaduk. CoiicTBa U rpaduK KOpHS 7-0i CTENICHU
34 Tpuronomerpruyeckue QyHKIMH, UX CBOMCTBA U TpapUKu
3.5 [TokazarenbHas u norapudmuueckas GyHKINH, X CBOMCTBA U IrpaduKu
16 Touku paspbiBa. AcuMmMnToThl TpadukoB QyHkiuil. CoiicTBa  (QyHKIHIHA,
' HENpPEepBIBHBIX Ha OTPE3Ke
3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas U reomeTpuyeckas nporpeccuu. @opmyiia CI0KHBIX MPOIIEHTOB
4 Hagana maTremMaTnyeckoro aHanmsa




4.1

[TpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (QYHKIIMNA

[IpumeHeHne NPOU3BOMHOM K HCCIEJOBAHUIO (YHKIMA HAa MOHOTOHHOCTH H

4.2 sKkcTpeMyMbl. Haxoxxaenue HanboIbIllero 1 HaMMEHbIIEro 3HaYeHUsT QYHKIUU Ha
OTpE3Ke
4.3 [TepBooOpaznas. Murerpan
5 MHoOkecTBa U JJOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMBbIE ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BpaIllCHUS
7.5 Koopaunats! 1 BEKTOpPHI

YYEBHO-METOJINYECKOE OBECIHEYEHHUE
OBPA3OBATEJIBHOI'O MTIPOLECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJ15

YUYEHUKA
AranacsH II.A., byty3os B.®., AKuMoHepHoe 1.1.3.7.2.1.
Kanomues C.b. u apyrue o01ecTBo
Maremartuka: anredpa v Hadasa «3naTenncTBO
MaTeMaTHYECKOTO aHAIIN3a, TEOMETPHSI. «IIpocBemieHue»
I'eomerpus

METOIUYECKHUE MATEPUAJIBI IJIAA YUUTEJIA




Metonuueckue pekomeHnanuu K yueouuky «I'eomerpus. 10-11 knacc. YueOHuk.
bazoBwrit u yrimyonéunstii ypoau», AtanacsH JI. C., byty3zos B. ®@., Kagomiies
C. b. u ap., AO «M3narensctBo «IIpocBemenne»»

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBbI

CETHU UHTEPHET
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