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MNOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma 1O TeOMETpUM HA YPOBEHb CpEIHEro OOIIero
obpazoBanus miua odydarontuxcs 10-11-x kmaccop MAOY Hcerckoit COII Ne 1
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMHU:

o @®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «0O6 oOpa3oBaHuH B
Poccniickon ®@enepanumy;

o npukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepxkIeHUU
benepaibHOTO rocyapCTBEHHOTO 00pa30BaTEILHOIO CTaHAapTa CPEIHETO OOIIETOo
oOpa3oBaHus» (C M3MEHEHHUSMH, BHECEHHBIMU IMPUKA30M MMUHIPOCBEUIEHUSI OT
12.08.2022 Ne 732);

o npuka3za Munnpocsemenuss ot 18.05.2023 Ne 371 «O0 yTBepKaeHUU
dbenepanpHOi 00pa3oBaTEILHON MIPOTPAMMbI CPETHETO OOIIET0 00pa30BaHUS»;

o npuka3za Munnpocsenienuss ot 22.03.2021 Ne 115 «O6 yrBepxkaeHUH
[lopsinka opraHM3anuu M OCYILIECTBIEHUS OOpa30BaTEIbHON NEATEIbHOCTH I1O0
OCHOBHBIM 00111€00pa30BaTeIbHBIM IIpOrpaMmMaM — 00pa3zoBaTeIbLHBIM IIPOrpaMmMamM
HAYaJIbHOTO O0ILIEro, OCHOBHOT'O OOILEro M CPEAHET0 001Iero o0pa3oBaHUs»;

o CII 2.4.2.4283-26 «CaHUTapHO-3MIHIEMHOJIOTHYECKNE TPEOOBaHUS K
OpraHW3alysIM BOCIHUTAHUS W OOYYCHHS, OTAbIXa M O3IOPOBICHUS JETCH W
MOJIOJIC’KIY, YTBEPKJICHHBIX MOCTAHOBJIICHUEM TJIaBHOTO CAHUTAPHOTO Bpaya OT

02.06.2026 Ne 19;

o C Y4YeTOM W3MEHEHHI, BHECEHHBIX MpHUKa3aMld MUHIPOCBEIIEHUs OT
09.10.2024 Ne 704 «O BHeCEHUU U3MEHEHU B HEKOTOPBIE MPUKa3bl MUHHUCTEPCTBA
npocBemiennst  Poccuiickoit  @epepaumu, — Kacaromuecss  (eaepaibHbIX

o0pa3oBaTeIbHBIX MPOTrpaMM HadyajdbHOTO OOIIEero oOpa3oBaHUs, OCHOBHOTO
o0111ero oOpa3oBaHus U CPEHErO OOIIEro 00pa3oBaHUMY,

o y4eOHOTO TUIaHa CpelHero o0mero o0pa3oBaHUs, YTBEPKICHHOTO
npukazoM MAOVY Hcerckoit COII Ne 1 ot 24.08.2026 Ne 244 «O BHeceHHH
W3MEHEHU B OCHOBHYIO OOpa3oBaTelbHYIO TIPOTrpamMMy CpeaHero oOIero
o0pazoBaHUs;

o dbenepanpHOl pabouelt mporpaMmMbl 1Mo yueOHOMY npeaMeTy «I'eoMeTpus.

PaGouas mporpamMMa OpHEHTHpOBAaHA Ha  IIEJCBHIC  MPUOPHUTETHI,
chopmyIupoBaHHbBIC B (heiepanbHOi pabodeil mporpaMme BOCIIUTAHUS U B pabodeit
nporpamme Bocnutanust MAOY Hcerckoid COLLL Ne 1.

PabGouass mporpamma yueOHoro kypca «['eomerpusi» 0a30BOro ypoBHS IS
oOyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJIJapCTBEHHOTO 00pa3oBaTEIBLHOTO CTaHJapTa CpEeIHEro olIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHWH, NPEIBABIIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, W TPAAMIMN POCCHICKOTO 0O0pa3oBaHUS.



Peanmaum{ IMpOrpaMMbI oOecrneynBaeT OBJIAACHHUEC KIIIOYCBbBIMH KOMIICTCHIIMAMU,
COCTaBJAIOIIMMU OCHOBY JIsI CaAMOPA3BHUTHUA W HCIIPCPBIBHOI'O O6p330BaHI/ISI,
OCIOCTHOCTD O6HleKy.TIBTypHOFO, JIMYHOCTHOI'O M IIO3HABATCJIIBHOI'O PAa3BUTUA
JINYHOCTH 06yqa}oumxc;1.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxHOCTh yueOHOro Kypca TE€OMETPUM Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHMsI OOYCJIOBJIEHA NPAKTHMUYECKON 3HAYMMOCTHIO METANpEeIMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOy4YEHUS T'€OMETPUHM B HAIMPABICHUU JIMYHOCTHOTO
pa3BuTHs OOy4aromuxcsi, (GOpMHpPOBaHUS (PYHKIMOHATHHON MaTeMaTH4eCKOi
I'PaMOTHOCTH, U3y4YSHHsI IPYTUX YIeOHBIX NUCIHUILTUH. Pa3zBuTre y oOydarommxcs
MPABWJIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOIICHHH pPEajJbHOr0 M HEaJbHOTO, XapakTepe OTPaKECHUs
MaTeMaTHYECKOW HAYKOM SIBJIEHUH U ITPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPUU
B CHCTEME HayK M POJIM MaTeMaTUYeCKOT0 MOJCIIMPOBAHMS B HAYyYHOM MO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUAILIUXCSl, a
TaK)K€ Ka4yeCTB MBIIUICHHUSA, HEOOXOMUMBIX I aJanTallid B COBPEMEHHOM
o01uiecTBe.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmmiero oOpa3oBaHUs, TaK Kak OOECleYMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTVCHUIUTMH €CTeCTBEHHO-HAYYHOUM HANPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPyeMOe TMpU HU3YYCHHH OOYYarOIIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH 1 TIOCTPOCHUH IIETIOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJIe peIIeHUS TeOMETPUYECKUX 3a]ad, YMEHHE BBIABHTaTh W OMNPOBEPrarhb
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWU 3aJay €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeTbHOCTH uenoBeka. OpHEeHTalus 4YellOBeKa BO BPEMEHH M
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMHaJIbHOTO ObITHs, (opma
OTPaXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusl  JACUCTBUTEIBHOCTH. OmepuUpoBaHUE  MPOCTPAHCTBECHHBIMHU
oOpazamu 00BEANHSIET pa3HbIC BUABI yU€OHOU U TPYAOBOH NEATEIBHOCTH, SIBIISETCS
OMHUM U3 TPOPECCHOHAIBFHO BAXHBIX KadecTB, TOATOMY aKTyalbHa 3a/ava
dopmupoBaHus Yy OOYYalOIUXCS TMPOCTPAHCTBEHHOTO  MBIIUICHUS  Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUICEHWS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JACSITETFHOCTH TI0 MHOTUM HaIPaBIICHUSIM.

Llens ocBoeHusi mporpamMmbl yuebHoro kypca «I['eomerpusi» Ha 06a3zoBoM
ypoBHE O0OyueHusi — o0OmeoOpa3oBaTeNbHOE U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS



CUCTEMAaTUYECKUX TEOMETPUUYECKMX 3HAHUHW M  JIEHCTBUHM, crneuuUIHbIX
T€OMETPUH, BO3MOXXHOCTH  YCHEIIHOTO MPOAODKEHHS  O00pa3oBaHHs IO
CHELUATBHOCTAM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCIOJb30BAaHUEM T'€OMETPHH.

[TporpaMMa mno reoMerpur Ha 0a30BOM YPOBHE IIpeJHA3HAUYEeHA IS
oOyJarolmxcs CpeIHEN HIKOJIbI, HE UCIBITHIBABIIMX 3HAYUTENBHBIX 3aTPYyIHEHUM
Ha YpOBHE OCHOBHOTO 001ero obpasoBanus. Takum oOpa3zoMm, oOydaromuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH O0IIIME€ MATEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
celM(PUKON reOMETPpUU U HEOOXOAUMBIE I )KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3T0ro, oH1 UMEIOT BO3MOXKHOCTh U3YUUTh T€OMETPUIO O0JIee IIyOOKO, €CIIn
B JAJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TEOMETPUYECKHX 3HAHUAX B
po¢heCCUOHATIBHOU JIEATEIIbHOCTH.

JlocTHkeHHe LeM OCBOEHMS MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3a1ad. [IpuopuTeTHBIMM 3ajadyamMu  OCBOEHHA  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kjaccax sBIsSIFOTCS:

e (opmMupoBaHMEe MNpPEACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOMI

KyJbTYPBI U OCO3HAaHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMupoBaHHE NpPEACTABIECHUS O MHOIOTPAHHUKAX U TEJIaX BPALIEHUs KaK
O BAXKHEWIIMX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOIIMX ONMCHIBATH U
U3y4aTh pa3Hble SABJICHUS OKPYXKAIOLIEro MUApA;

e (opMupoBaHue yMEHHs pacro3HaBaThb Ha YEpPTEkKax, MOACISIX U B
peaIbHOM MHPE MHOTOIPAHHHUKH U TeJla BpalleHUS;

e OBJIaJICHUE METOJIaMHU PEILECHUs 3a/1ay Ha MOCTPOCHMsI Ha M300paMeHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMHpoBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMU MOHATHSAMHU O
MHOTOTPAaHHHMKAX M TeJaX BPAILLECHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJCHUE  aJNTOPUTMAMU  pEUIeHUS  OCHOBHBIX  THUIOB  3aJ]ay;
dbopMUpOBaHHE YMEHHS MPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
pacCyXJIeHHs B XOJ€ PEIIEHUs CTEPEOMETPUYECKMX 3adad M 3a7ad C
MPAKTUYECKUM COACPKAHUEM;

e Pa3BUTHE MHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroIuxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHUM, KPUTUYHOCTH
MBILLJIEHUS;

o (opmupoBaHue GYHKIIMOHATEHON ITPaMOTHOCTH, PEJIEBAHTHON T'€OMETPUU:
YMEHUE PACIIO3HABAThH MPOSBICHUS FT€OMETPUUECKUX OHITUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBbIX KU3HEHHBIX CUTYyalUsX W MPU U3YYECHUH
Opyrux  y4eOHbIX  MPEIMETOB,  TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYJIMPOBATh UX Ha SI3bIKE T€OMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI



anmapar i1 peleHuss  NPAaKTHUKO-OPUEHTHUPOBAHHBIX  3aj]ad,
MHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPHUH B HaYaJe €ro U3y4eHHUs 3a/1a4, peIIaeMbIX HA YPOBHE HUHTYUTHUBHOTO
NO3HAHUs, U ONpeIeiIEHHBIM 00pa30M OpraHM30BaHHAas padoTa HaJl HUMH, 4TO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTHUYECKOTO U TMPOCTPAHCTBEHHOTO MBIIICHUS,
CTUMYJIMUPYET NPOTEKAHNE NHTYUTUBHBIX MTPOLIECCOB, MOTUBUPYET K JaJIbHEUILIEMY
U3YYECHUIO IIPEIMETA.

[Tpennourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOY OOY4YEeHMs, TO
€CThb TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4aluxcs B Kypce CTepeOMETPUN ITPOBOJUTCS 3a CUET PELIEHU 3a/1a9 HA CO3JaHUE
IPOCTPAHCTBEHHBIX 00pa30B M 3a/ad Ha OINEpPUPOBAHUE IPOCTPAHCTBEHHBIMU
obopazamu. Co3naHue oOpa3a NPOBOJUTCS C OMNOPOM Ha HArJIAJHOCTh, a
OlepupoOBaHUE 00Pa30M — B YCIOBUAX OTBJICYEHUS OT HAIJISIHOCTH, MBICIEHHOTO
W3MEHEHHUS €T0 UCXOAHOTO CONEP/KAHMUS.

OcHoBHBIE copaepikaresbHble TuHUN Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «IIpsiMble U TUNIOCKOCTH B IPOCTPAaHCTBE», «Tena BpameHus»,
«BekTopsl U1 KOOPAMHATHI B POCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHHM
pacnpenenseTcs He TONIbKO M0 COAEPKAaTEeIbHbBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha ypOBHE CpPEIHEro 00111ero 00pa3oBaHuUsl.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOEHHUSl pabodeil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYPUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHUE TI'E€OMETPUUECKUMHU
MOHATHUSIMU Y HABBIKAMH OCYLIECTBIBUIOCH MOCIEI0BATENBHO U MOCTYIIATENBHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOy4aroluxcs, pacuupsis U
yrayOnsis e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 knacce u 1 gac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATUA  CTEepeoMEeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapamnensHOCTh NPSMBIX U
IUIOCKOCTEM B  IIPOCTPAHCTBE: IMMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlIeNbHBIE INIOCKOCTH; CBOMCTBA MAapaJIEIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (GUTYpPHl HAa TJIOCKOCTU: TETPadp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCIbHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK TMEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOopeMa O MpsMOou
MEPIIEHAUKYJISIPHON THIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TNIOCKOCTH, TPOEKIMS (PUTYPHI HA TIIOCKOCTh. [leprneHANnKyAsIpHOCTh
IJIOCKOCTEN: NMPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIIEHAUKYJISpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OIJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THPaMUJIa;, NpaBUJIbHAs TPEYroJibHash MUpPaMHAA W TPABHIbHBIN
terpadp; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaeka’ap u ukocarap. CedueHus: Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
MJIOCKOCTU. DJEMEHTH CAMMETPHUH B MUPaMUIaX, HapaJlieTenuIe1ax, MpaBUiIbHbIX
MHOTOIPaHHUKAX.



Brruucnenne 9J1€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTU M TMOBEPXHOCTH MNPABUIBHOM NHPAMUJIBI, TEOpeMa O
miomaau yceu€HHou nupamuapl. [lonstue 06 00bEMe. O0bEM MUpaMUIbl, TPU3MBI.

[Tomo6upie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJI.

11 KIIACC

Tesia Bpalmenus

HunuHapuyeckas MTOBEPXHOCTB, oOpasyto1ue LUJIMHAPUYECKON
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONMIaJAb OOKOBOM M TMOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOocTU. KoHyC: OcHOBaHME U BepIlIMHA, 00pa3yromias
Y OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yoniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHuoe pacrnonoxenue chepbl U TUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMeE
IPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chephl.

[TogoOuble Tenma B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEI.

Ceuenus MHAPA (MapaJUIETbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUSI KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILIMHY), CEUYEHHUs 1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel Bektopa. [lpocreitmue 3agaun B
KOOpJIMHATax. YToa Mexay BekropamMu. CKalasipHOE MNPOU3BEIEHHUE BEKTOPOB.



Brruncienne yrioB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOEHHSI IPOrpamMMbl y4eOHOTO MNpeaMera
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocst Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYp, SBICHUM,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAKECHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUHMBOrO OyAYLIETO.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/]a4, PEIICHUH, PACCYKICHUI; BOCIPUUMYHUBOCTBIO
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTIbIXa, peryJisipHas pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M e€ MPWIOKEHUSMU, YMEHHUEM COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTeMaTHMYeCKOMYy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMaTHIECKON HAIIPaBICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYpbhl, IOHUMAaHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPE/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTUKH M MaTEeMaTHYECKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTepU3yOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCBUIMU.

1)  Vuueepcanrvnvie  noznasamenvuwvie  Oeticmeus, — o0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBUA:

e BBIABIISTh U XapaKTEPU30BATh CYIIECCTBEHHbIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMynIHpoBaTH W MPeoOpPa3OBHIBATH  CYKICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIBISATHL  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUU JIJISl BBISIBICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEYUHIA,



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASAINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbLCcKue JeMCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyIMpoBaTh BOMPOCHI, (UKCHUPYIOLIUME MPOTHUBOpPEUYUE, NpoOIeEmMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSITEJIBHO CIUIAaHUPOBAaHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanmueii:

e BBIABIITH Ae(PUIUTHI HH()OPMALMH, TaHHBIX, HEOOXOIUMBIX JJIsl OTBETA HA
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALINIO, TPEACTABIATh €€ B pa3IMUHbIX (opmax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OLEHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmuvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKJIEHHUSI B COOTBETCTBHUHU C YCIOBUIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3a/1aui, KOMMEHTUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0J1€ 00CYKIEHUs 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pEILIEHHUs; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXACHUAMH JPYTHX
YYaCTHUKOB JHAlIora, OOHApYXUBaTh Pa3U4He U CXOJCTBO IMO3UILHUN; B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS,
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUSI, TPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
C Y4€TOM 3aja4 MPE3CHTALMHU U OCOOCHHOCTEN ayIUTOPUH.

CorpyaHu4ecTBo:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBUTYaTIbHON
paboThl MpHU pelieHuU Y4eOHBIX 3ajJlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYXKIaTh IMpoOILEecC U
pe3yabTat paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOCH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOETO BKJaJa B OOMMA TPOAYKT IO  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuesnsle oeticmaus, obecneuusarom popmuposarue
CMBICTIO8bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusamnus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHHsI 3a]1a4H, BHIOUPATh CIIOCO0 peleHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABAaTEIbHOW pediaeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIECCca U pe3yibTaTa
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OITNOOK, BBISBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa MMM U YCIOBHUSAM, OOBACHSTH
MIPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBath NOHATUSAMHU: TOUYKA, IPsIMas, INIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAILIETBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccuduinmpoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupunmpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; MPaBUIIbHbBIE
MHOTOTPAHHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeIUIeabl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, HCTIONIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUss MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (QUrYp: BUL
CBEpXY, COOKY, CHHUBY.

Pemmarp 3a7aun Ha HaxOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIEHUE PACCTOSHUNA MEXKIY ABYMS
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYMCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
NUpaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIECHHS MEX 1Y TUIOIIAIIMU
HOBEPXHOCTEH, 00bEMAaMHU MTOI0OHBIX MHOTOIPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMALIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTeKax U
pUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI IS PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHEHHUS 3a/1aHbBI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE  CpPEICTBA UM DJICKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPHUICCKHX 3a71ad.

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

[IpuMeHsATh TMONy4YeHHBIC 3HAHUS HA TMPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallul W TPUMEHSTh H3yUYCHHbIE TOHATHS B IMPOIECCE IMOMCKA PEIICHHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TCOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUUYECKUX BEITUUHH.

11 KUIACC

OnepupoBaTh MOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
AIUHAPUYECKON MMOBEPXHOCTH; IIHJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; c(heprueckasi TOBEPXHOCTb.

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

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIApPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beraucisite  00BEMBI M TJIOMIATU  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsr; chepa, BIIMCaHHAS] B MHOTOTPAHHUK WITH TEJIO BPAIICHUS.

BBIYUCIISTE COOTHOMICHHSI MEXIY TUIOMAIASIMU MOBEPXHOCTEH U 00bEMaMH
OAOOHBIX TEII.

N300pakath u3ydaemble (UTypbl OT PYKH M C TPHUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrITIOTHSTH (BBIHOCHBIC) IJIOCKUE YEPTEKU U3 PUCYHKOB MIPOCTHIX O0BEMHBIX
dburyp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



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

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[TpumeHsTh MpaBUIIO Mapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: JEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl I PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJIaraloX HECKOIbKO IIaroB PEIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

PemaTte npocreiime reoMeTpU4ecKre 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaur Ha J0Ka3aTeIbCTBO MAaTEMaTHUYECKUX OTHOLIEHUUA U
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3laM WiIH alropuT™MaMm, MpUMEHss
W3BECTHBIE METOBI ITPU PELIEHUHN CTAaHAAPTHBIX MATEMATHYECKUX 3aad.

[IpumeHaTs OpocTeHIINEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoAUTH TMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PaCIIO3HABATH MIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMEHATh MONY4YEHHBbIE 3HAHWS Ha MPAKTHUKE: aHAIU3UPOBAaTh PEAJIbHBIC
CUTyallUM W TIPUMEHSTh H3yUYCHHbIE TMOHATHUS B IMPOILIECCE IMOUCKA PEIICHUS
MaTeMaTU4YeCKlu CPOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH pPEaAbHbIE
CUTyallUM Ha A3bIKE TEOMETPUU, MCCIEIOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeOpeM, arrmapaTa anreOpbl; pemaTh
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnbsie IIpakrnyeckue
n/n NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 Beenenue B ctepeoMerputo 5 bubmmorexa [JOK
A P P https://m.edsoo.ru/1c209e37
9 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 15 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso00.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 11 bubmmoreka [JOK
IJIOCKOCTEH https://m.edso00.ru/1c209e37
bubnunoreka LIOK
4 9 1
VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
5 M 12 1
HOTOTPAHHHiH https://m.edso00.ru/1c209e37
N bubmuoreka [{OK
6 9 1
OOBEMEI MHOrOTPaHHHKOB https://m.edso00.ru/1c209e37
7 IToBTOpEHME: ceUeHMsI, PACCTOSHHUS U YTJIbI 7 1 bubmorexa HOK
p ' P A https://m.eds00.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
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11 KJIACC

Kosaun4yecTBo 4acoB JIeKTPOHHBbIE
HaumeHoBaHUe pa3aeioB U TeM nudpoBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena pameriis 12 https://m.eds00.ru/1c209e37
N bubmuorexa [JOK
2 1
OOnEub TN > https://m.edso0o.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPbI U KOOPJIMHATHI B IPOCTPAHCTBE 0 httos://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I1O 34 3 0

[TPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThbI padoTshI
pecypchl
[Ipenmer crepeomerpuu. OCHOBHBIE
noHsATHsI crepeoMeTpun. CriocoOsl
. bubmuorexa [JOK
1 3a/IaHMs TIPSIMBIX U TUIOCKOCTEH B 1
https://m.edsoo.ru/aecc77cd
npoctpanctBe. O003HaUEHUS
MPSAMBIX U IJIOCKOCTEN
9 AKCHOMBI CTEPEOMETPUH U 1 bubnnoreka [JOK
CJIEJICTBHS U3 HUX https://m.edsoo.ru/Occ5cafe
Pemenue 3a1a4y Ha mprUMeHEHHE
3 aKCHOM CTEPEOMETPHUH U UX 1 bubmmorexa [OK
p p https://m.edso0.ru/239c8ch4
CJIEJICTBHS
Pemenue 3aga4 Ha npuMEHEHNE
4 aKCHOM CTEPEOMETPUHU U UX 1 bubmorexa [JOK
P P https://m.eds00.ru/65c6b106
CJIEeJICTBHS
bu6mmoreka [IOK
5 CraproBasi KOHTpPOJIbHAs paboTa 1
P P P https://m.edso00.ru/258fc245
[TapamiensHble NpsIMBbIE B
6 MIPOCTPAHCTBE; MAPAIICILHOCTh 1 bubmorexa HOK
p__ p - 11ap https://m.edso00.ru/93ad36b3
TPEX MPSIMBIX
7 [TapanmiensHOCTb MPSAMOI U 1 bubnuoreka [IOK

IIIIOCKOCTH

https://m.edsoo.ru/ee1d19b9
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Pemenue 3agay o teme

8 "[TapaiienbHOCTD TPSIMOM U
IJIOCKOCTH"
Pewenue 3amad o reme
9 "TTapannenbHOCTh IPSAMOA U
miockocty"
CkpeuBaromecs npsiMple.
10 Hpisfllalc CKpI:mHBaIOI:uch;I bubmorexa LIOK
https://m.edso00.ru/1a2520f6
MIPSIMBIX
1 VYTIIIBl ¢ COHANPABIEHHBIMU bubnnorexa [JOK
CTOPOHAMHU, YroJl MEKIY NPSIMbIMU https://m.eds00.ru/9f4071b9
Pemenue 3anau: "B3aumuoe
12 pacIIONIOKEHUE NPSAMBIX B bubnuorexa [JOK
MIPOCTPAHCTBE, YTOJI MEXIY https://m.edsoo.ru/fe733862
npssMbIMU"
Pemenue 3anau: "B3aumHoe
13 pacrojoKeHue NpsSMbIX B bubnnoreka [JOK
IIPOCTPAHCTBE, YTOJI MEXIY https://m.eds00.ru/2935a9a0
npsMbIMH"
[TapannenpHbIE MITOCKOCTH.
14 CaoiicTBa napamienbHbIX bubnuorexa LIOK
. https://m.edsoo.ru/2e18f255
IJI0CKOCTEN
[TapanenpHble MIIOCKOCTH.
15 CaoiicTBa napamienbHbIX bubmiorexa LIOK
N https://m.edsoo.ru/e504d656
MJI0CKOCTEN
16 IIpocreiiine NpoOCTPaHCTBEHHBIE bubnnoreka [JOK

(Gurypsl Ha MIOCKOCTH: TETPAdIP,

https://m.edsoo.ru/4a28dc02
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KyO, apajuiesienunes, CBoicTBa

napajuiesienuneaa
17 3ajaun Ha TOCTPOEHUE CEUCHU I bubmmorexa [JOK
A P https://m.edso0.ru/1d434d0f
18 Merton cnenoB 1yt TOCTPOCHUS bubnunoreka HOK
CEYCHUI https://m.edsoo.ru/ec26fe5d
Meton crefoB Uil TOCTPOCHHUS
19 cedyeHuii. CBoOCTBA MepeceyeHU it
MPSAMBIX U IJIOCKOCTEN
KonTponbhas pabota mo teme
20 "[IpsimMbIe ¥ TIJIOCKOCTH B bubnnoreka [JOK
npoctpaHctse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9e56
HPSIMBIX U IJI0CKOCTEN"
[lepnieHuKynspHBIE IPSIMbIC B
21 npoctpaHctse. [lapauienbabie bubnuorexa [JOK
[IpsIMBIE, IIEPIICHIUKYIISPHBIEC K https://m.edso0.ru/b19f6asd
IJIOCKOCTH
29 [Ipu3Hak nepneHaAuKyJIIpHOCTH bubnnorexka [JOK
IIPSIMOM U INIOCKOCTHU https://m.edsoo.ru/f85bfc46
93 Teopema o npsimoit bubnuoreka [IOK
MEPIEHANKYISIPHON K MNIOCKOCTH https://m.edso00.ru/635c5087
Pemenue 3anau Ha
24 MEePIEHIUKYISIPHOCTD MIPSMOI K bubmmorexa [JOK
PHSHMIEYILD P https://m.edso0.ru/bd3745f8
IIJIOCKOCTH
Pemenue 3anau Ha
. bubnuorexa [JOK
25 MEPIEHIUKYISPHOCTD MPSIMON 1

II0CKOCTH. IlmockocTu u

https://m.edso0.ru/79165d15
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NECPpHNCHAUKYIIAPHBIC UM IIPSAMBIC B
MHOI'OI'paHHHUKax

Pemenue 3aau Ha
MEPIEHIUKYISIPHOCTD IIPSMOH U

26 miockoctu. [lmockoctu u bubmmorexa [JOK
https://m.edsoo.ru/ba545966
MEPICHIUKYIISIPHBIC UM TIPSIMBIE B
MHOTOTpaHHUKAX
PaccrostHHME OT TOYKH 11O
97 mwtockoctu. [Toctpoenne bubnnoreka [JOK
MIEPIEHIUKYJISIPA U3 TOYKH HA https://m.edso00.ru/33c477d3
PSMYIO
28 Teopema o TpEX mepneHAUKYISIPax bubmmorexa [JOK
https://m.edsoo.ru/e4972cdc
29 Teopema 0 TpEX neprneHANKyIIpax. bubnnoreka [JOK
Pemnrenue 3anau https://m.edsoo.ru/52188a7d
30 Teopema o Tpéx nepneHAUKYIApax. bubnuoreka [IOK
Pemenue 3anau https://m.eds00.ru/9f246736
31 Teopema o TpEX nmepneHANKYIIpax. bubnuotexa [JOK
Pemntenue 3agau https://m.edsoo.ru/9f246736
32 VYron Mexay npsMOoi U MIIOCKOCTbHIO bubmmorexa [OK
https://m.edso00.ru/6b61b2b4
33 Yron mexay npsaMoit u bubnuotexa [JOK
IIJIOCKOCTBIO. Pemenne 3anaqu https://m.edso0.ru/6b61b2b4
bubmuorexa [JOK
34 Tpoekiits purype! Ha MIOCKOCT https://m.edso00.ru/6b61b2b4
35 Pemenue 3amay Ha yrom Mexmay bubnmnoreka [JOK

MPSIMOM M TUIOCKOCTBEO

https://m.edsoo.ru/66fefadd
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36 JIByrpaHHbII yroj, TUHEHHBIN yrom bubmumoreka [IOK
JIBYTPaHHOI'O yIJia https://m.edsoo.ru/5fa0b3ce
37 [Ipu3Hak nepnesauKyJIApHOCTH bubnuoreka [IOK
JBYX IINIOCKOCTEMN https://m.edsoo.ru/ec3e2da3
38 [Tapamnenenunen, NpsMOyTOJIbHBII bubnmoreka [JOK
napasuiesienuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
39 Pemenue 3agaq Ha cBOMCTBa bubmuorexa [JOK
MPSIMOYTOJIBHOTO MapasuiesienuIe1a https://m.edsoo.ru/8a7be683
PaccrostHuEe OT TOYKH 1O
40 MIJIOCKOCTH, PACCTOSTHUE OT MPSMOMN bubmmorexa [JOK
https://m.edsoo.ru/a5b7b8e3
J10 TUTOCKOCTH. Penienue 3anau
41 [leprieHAMKYIAPHOCTD NPAMBIX U bubnnoreka [JOK
miIockocTel. Pemienue 3amau https://m.edsoo.ru/ba75dc57
KonTponbHas padbora no temam
42 "[leprieHIUKYASAPHOCTD NPAMBIX U bubnuorexa [JOK
miockocTeil" u "YTibel MeXIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMH"
[ToHsiTHE MHOTOTpAHHUKA,
OCHOBHBI€ JIEMEHTBI
43 MHOT'OTPaHHUKA, BBIITYKJIBIE U bubnuorexa LIOK
https://m.edsoo.ru/2d24e873
HEBBITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOIPAHHUKA
[IpaBunBEHBIE MHOTOTPAHHUKHU:
MOHSTHE TPABUIBLHOTO
44 MHOI'OIPaHHUKA; IPaBUJIbHAS bubnnoreka [JOK

IpU3Ma U MpaBUWIbHAS MUPAMUJIA;
MpaBUJIbHAS TPEYToJbHAs MUpaMuIa
Y TIPAaBUWIIbHBINA TETpa’ap; Kyo

https://m.eds00.ru/074c8865
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45

IIpencrasnenue o MpaBUIbHBIX
MHOT'OI'paHHHUKaX: OKTa3p,
JOAEKa3Ip U UKOCAIP

bubmuorexa [JOK
https://m.edsoo.ru/a0fdd5bf

46

IIpu3ma: N-yronpHas npu3Ma; rpaHu
Y OCHOBAHUS IIPU3MBIL; IIpsiMasi U
HaAKJIOHHAs IPU3MBI; OOKOBas U
II0JIHASI TOBEPXHOCTD IIPU3MBI

bubmuorexa [JOK
https://m.edsoo.ru/b4ad63ad

47

[Tnouianb 60KOBOM MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTHU IIPSAMOM
IIPU3MBI, IUIOIIA/(b OCHOBAaHUH,
TeopeMa 0 OOKOBOI OBEPXHOCTU
MPSMOU MPU3MBbI

bu6mmorexa [IOK
https://m.edso0.ru/37d84157

48

[Inomanp 60KOBOM OBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTHU IIPSAMOM
MIPU3MBI, IUIOIIA/(b OCHOBAaHUH,
TeopeMa 0 OOKOBOI OBEPXHOCTHU
IIPSAAMOY IIPU3MBI

bu6mmoreka [IOK
https://m.edso0.ru/37d84157

49

[Mupamuma: N-yrojapHas MUpaMuaa,
IpaHy ¥ OCHOBaHHE TTHPAMHU/IBL;
O0KOBas U MOJIHAs TOBEPXHOCTh
MUPaMU/IbI; IPaBUIIbHAS U
yced€HHas mupamuia

bu6mmoreka [IOK
https://m.edsoo.ru/fblcd0a5

50

[Tnomans 60KOBOI MOBEPXHOCTH U
ITOBEPXHOCTH MTPABUIIBHOMN
MMpaMH/JIbl, TEOpEMa O TUIOIIA N
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MUPAMUIbI

bu6mmorexa [IOK
https://m.edso0.ru/5603e30b

51

Pemrenue 3agad mo reMme
"Iupamuna”
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CumMMeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIILHO TOUYKH,
MPAMOM, MIIOCKOCTH. DJIEMEHTBI

bubmuoreka [JOK

52
CUMMETPHUH B MUpaMUJaX, https://m.edso0.ru/b9e777d9
napajuiejenumneax, MpaBuIbHbIX
MHOTOTpaHHUKAX
Brruucnenue 35eMeHTOB
53 MHOT'OTPaHHUKOB: p&opa bubmmorexa [JOK
P $ Peopa, https://m.edsoo.ru/6cdbecef
JaroHallu, yriibl
KonTponbhas padota no teme
54 "MHoOTrorpaHHUKH, TJI0IIA/Ib bubmorera [JOK
P > [HIOHEA | https://m.edsoo.ru/a95f5c04
MMOBEPXHOCTH MPU3MBI U TTUPAMHUIBI
[Tonsitue 06 00BEME, 00BEM bubmuorexa [JOK
95
IIPSIMOYTOJIBHOTO MapasulelIeuIe1a https://m.edso00.ru/7ad0020b
56 O6beM PSIMOYTOJIBHOTO
nepasuieNenuneaa
" bubnuoteka [JOK
57 i
ObEM MpAMOF MpH3Mb! https://m.eds00.ru/79853608
N bubmuorexa [JOK
58 7
OObEM HAIIORHOH MpU3MbI https://m.edso0.ru/1e053890
N bubmuorexa [JOK
59 OOBEM MHpaMu el https://m.edso00.ru/235171b3
N bubmuorexa [JOK
60 OObEM MHpaMu el https://m.edsoo.ru/f47dfefd
61 Pemenue 3amau "O6bEM npU3MBI, bubnmnoreka [JOK
00beM nupaMuIbn" https://m.edsoo.ru/482d3f51
62 KonrtponbHas pabora no Teme bubnnorexa [JOK

"O6BEMBI MHOTOI'PaHHUKOB"

https://m.edso00.ru/28a6573c
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63

[ToBTOpenue, 0600IICHNE
cucTeMaTH3alus 3HaHU. AKCHOMEI
CTEPEOMETPHUH U UX CIEACTBUS

64

[ToBTOpenue, 0600IICHNE
CHCTeMaTHu3alus 3HaHUH.
[TapannensHOCTD U
MePIEHIUKYISIPHOCTD MPSMBIX H
IUIOCKOCTEH

65

[ToBTOpenue, 0600IICHNE
cucTeMaTu3alus 3HaHHM.
[ToctpoeHue ceueHuii B
MHOT'OTPAaHHUKE

bu6mmorexa [IOK
https://m.edsoo.ru/098bedad

66

[ToBTOpenue, 0600IICHNE
CUCTEMATHU3ALMS 3HAHHUM.
Beruncnenue paccTosHAN: MEXY
IBYMsI TOUKaMH, OT TOUKH J10
IIPSAIMOM, OT TOYKH J0 IJIOCKOCTH,
MEXIYy CKPEIIUBAIOIUMUCS
IPSIMBIMU

bu6mmorexa [IOK
https://m.edsoo.ru/f7792ba9

67

68

Hrorosas KOHTPOJIbHAA pa60Ta

IToBTOpenue, 0600IIEHNE
CHCTeMaTH3alus 3HaHUH.
Beruncienue yrioB: Mexy
CKPEIIMBAIOIIUMHUCS TIPSIMBIMH,
MEKAY MPSIMOH U TIIOCKOCTBIO,
JIBYI'PaHHBIX YIJIOB, YIJI0B MEXIY
mwockocTsiMU. OOBEMBI TeN

bu6mmoreka [IOK
https://m.edsoo.ru/b9146bc0

bubnmnoreka [JOK
https://m.edsoo.ru/56765e8b
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
NQ Tema ypoka Koutpoabusie IIpakTuueckue Aara unpponbie
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypen
Cdepa u map: eHTp, paanyc,
1 JTUaMeTp; TUIOIAdb TOBEPXHOCTH 1 Bubmaorexa ITOK
https://m.eds00.ru/0341bc2b

chepsol
B3anmHoe pacnonoxxeHue chepsl

5 1 TUJIOCKOCTH; KacaTeabHas 1 bu6mmoreka [IOK
IJIOCKOCTh K cepe; TIomaasb https://m.edsoo.ru/bed12a43
chepnl

3 N3o6paxenue chepsl, mapa Ha 1 bubnuorexa [JOK
mmockoct. CeueHus 1mapa https://m.edsoo.ru/bc15f7f2
unuaapudeckas IOBEPXHOCTD,

4 00pa3yromue MUINHIPUIECKOM 1 bubnmnoreka [JOK
IIOBEPXHOCTH, OCh https://m.eds00.ru/6054b8cl
[IUTHHIPAYECKON TIOBEPXHOCTH
Hunuaap: ocHOBaHUS B OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1 bubnunorexa [JOK
TJI01A s OOKOBOM U MOJTHOM https://m.eds00.ru/188f6216
MTOBEPXHOCTH
N300paxkenne nunuHapa Ha
IockocT. Pa3BépTka mumuHapa.

6 CeueHust IMHIIPA (TUTOCKOCTBIO, 1 bubnmoreka [JOK

napasuiebHON Un
NEePNEHIUKYISIPHON OCH
UUAJTUHIPA)

https://m.edso0.ru/016e25eb



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

Konnueckas noBEpXHOCTB,
o0pa3yronye KOHUYECKon

bubmuorexa [JOK

! MOBEPXHOCTH, OCh U BEPILIHHA https://m.edso0.ru/c94ba09b
KOHHYECKOU MTOBEPXHOCTH
Konyc: ocHOBaHue u BepIMHa,

8 o0pa3yromas U 0Ch; IJIOMAIb bubmmorexa [JOK

N . https://m.edsoo.ru/897dd3b2
OOKOBOM M IMOJTHOM MOBEPXHOCTH
Yceu€HHbIN KOHYC: He u
9 BBICOTA; OCHOBaIZI/(I:SI 216(13)22}1::: ) bubmorexa HOK
’ https://m.eds00.ru/1468bhab3
MMOBEPXHOCTh
N3o006paxeHune koHyca Ha
mIockocTy. Pa3Béprka konyca.

10 CeueHnust koHyca (TUIOCKOCTHIO, bubnmnoreka [JOK
rapajuieIbHON OCHOBAHHMIO, U https://m.edsoo.ru/Obdelbe8
MJIOCKOCTBIO, TPOXOSIIEH Yepe3
BEPIINHY)

11 KomOunanus ten BparieHus u bu6mmoreka [JOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHbIA

12 okono cepsr; cepa, BucaHHAS B bubnunorexa [JOK
MHOTOTPaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpaIeHus

13 [Tonsitne 06 00bEMe. OCHOBHBIC bu6mmoreka [IOK
CBOICTBa 0OBEMOB Tel https://m.edso00.ru/26a03fb7

" bubnuotexa [JOK
14 O6BEM HHTHRPa, Koy https://m.eds00.ru/5513d87b
15 O06BEéM mapa u miomaas cheps bubnmorexa LIOK

https://m.edsoo.ru/d189bde2



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

[TomoOHbBIE TEeNa B IPOCTPAHCTRBE.
COOTHOIIIEHUST MEXTY TUIONIAIIMH

bubmuorexa [JOK

16
MOBEPXHOCTEH, 00bEMaMHU https://m.edso00.ru/810cfleb
IMONOOHBIX TEI
KonTtponbHas pabora mo Temam
17 "Tena Bpamenusa" u "O0ObeEMBI Bubmorexa ITOK
" P https://m.edso0.ru/4a33a8ab
TN
18 Bekrop Ha mII10CKOCTH U B bubnuoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Ciio)XeHne ¥ BEIYATAHUE BEKTOPOB bubnmorexa [IOK
p https://m.edsoo.ru/23f4f089
20 VYMHOKEHUE BEKTOPA HA YKCIIO bubnnorexa [IOK
p https://m.edsoo.ru/dee379eb
Pa3znoxeHne BekTopa 1o TpéM
21 HEKOMIUIAHAPHBIM BEKTOPAM bubmorexa [IOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamnenenumnena
Perntenne 3a1a4, CBsI3aHHBIX C
22 MIPUMEHEHHUEM IIPaBUII JEUCTBUH C Bubmorexa ITOK
P P a https://m.edso0.ru/5a827900
BEKTOPaMH
[TpstmoyronbHas cuctemMa
KOOPJMUHAT B IIPOCTPAHCTBE.
23 Koopﬂ WHATEI BI;KTOpa Bubmorexa ITOK
PA . pa. https://m.edsoo.ru/48db7058
[Tpocreiimue 3agaun B
KOOpJMHATAX
YT0oa MeX Iy BEKTOPAMHU.
ALY BEKTOP Bummorexa [IOK
24 CkansgpHO€E MPOU3BENECHNE

BEKTOPOB

https://m.edsoo.ru/725effc4



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4

Breruucnenue yrios Mexay

bubmuorexa [JOK

25 NPSAMBIMH U TIIIOCKOCTAMU https://m.edsoo.ru/8efbe78e
KoopaunaTHO-BEKTOPHBIA METON
26 HpI/III))eH_IeHI/II/I reOMeprqecxnx bubmmorexa LIOK
https://m.edsoo.ru/d3alfe30
3a/1a4
KonTponbhas pabota no teme
27 "BekTopbl 1 KOOpIMHATHI B bubmorexa HOK
. https://m.edsoo0.ru/77c22fc5
MIPOCTPAHCTBE
IToBTOpEHME, 0000IICHUE 1
08 CHUCTEeMaTHU3alrs 3HaHU. bu6mmorexa [IOK
OcHoBHbIe GUTYPBI, HaKTHI, https://m.edso00.ru/1780ba5d
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpEHME, 0000IICHUE 1
29 CHUCTEeMaTHU3alrs 3HaHU. bu6mmorexa [IOK
OcHoBHbIe GUTYPBI, PaKTHI, https://m.eds00.ru/078cd184
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpenue, o6obIIEHNE 1
30 CUCTEMAaTH3alysl 3HaHUH. 3a1a4un bubnnorexka [JOK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpenue, o6obIIEHNE 1
31 cUcTeMaTu3aIus 3HaHWi. 3a1aun bubnuotexa [JOK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpenwme, 0600IIEHNE 1
32 CHUCTeMaTH3alrs 3HAHUM. bubnuorexa [JOK

OcHoBHbI€ QUTYPBI, PaKTHI,
TEOPEMBI Kypca CTEpEOMETPHUU

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



https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91

bubmuorexa [JOK
33 Hrorosas kontposbHas padota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 06001IeHUE U 1 bubnmoreka [JOK
cUCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/f465d10e
OBULIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME



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




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
25 [TpuMeHATh aKCHOMBI CTEPEOMETPUH U CIECTBHS U3 HUX IIPU PELICHUU
' reoOMEeTpUYECKUX 3a7a4
23 OnepupoBaTh TOHATHAMHU: TAPAJUIETBHOCTh M NEPHEHIUKYISIPHOCTD
' HPSMBIX U MJIOCKOCTEN
-4 KnaccugunupoBars B3aMMHOE pacIioyloKeHUE MPSIMbIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh HOHATHAMMU: ABYTPAHHBIN YroJl, TpaHu JBYTPaHHOIO yIJa,
7.5 pebpo BYrpaHHOro YyrIJla, JIMHEWHBIM Yroa JBYIpaHHOIO YIJa,
rpajycHas Mepa JBYTPaHHOI'O yria
OnepupoBaTh MOHATUAMU: MHOTOTPAHHUK, BBITYKJIBIM M HEBBITYKIIbIH
7.6 MHOTOTpaHHHK, JJIEMEHTHI MHOTOTpaHHHKA, TIPaBUJIBHBIH
MHOT'OI'PaHHHUK
24 Pacrnio3HaBaTh OCHOBHBIE BHU/IbI MHOT'OI'PaHHHUKOB (IMpamujia, IpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenunen, Kyo)
KnaccupumupoBarh MHOTOTPaHHUKH, BBIOMpas OCHOBaHHS IS
- KjJaccu(ukanuy  (BBIMYKJIbIE M HEBBITYKJIbIE  MHOTOTPAaHHUKH,
' NpaBWIbHBIE MHOTOTPAHHUKH, TIPSIMBIE ¥ HAKIOHHBIE IPH3MBI,
napaiesIenune bl)
- OnepupoBaTb  MOHATHUAMHU:  CEKyllas  IUIOCKOCTb,  CEUYEHHUE
' MHOTOTPaHHHKOB
210 OOBACHATH TNPHUHLUIBI MOCTPOCHHUS CEUYEHUH MHOTOTPaHHUKOB,

HCITONIB3YSI METOJT CIIE/IOB




7.11

CtpouTh ceueHUss MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMOJIHSITH
(BBIHOCHBIE) IIJIOCKHE 4YEepPTeX M W3 PUCYHKOB MPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemiats 3a1a41 Ha HAXOXKICHHUEC r’COMCTPHUYCCKUX BECIIMYHH 110 06pa3uaM
WX aJIrOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYECKHUEC MCTOJBI IIpU
peliCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3ada4 Ha BbIYHUCIICHHC
paCCTOHHI/Ifl MCXKAY ABYMs TOYKaMH, OT TOUKHU OO HpHMOﬁ, OT TOYKH JO

IJIOCKOCTH, MCIKAY CKPCIIUBAOIHUMUC ITPAMBIMU

7.13

Pemiats 3a1a41 Ha HAXOXKICHHUEC r’COMCTPUICCKUX BECIIMYHH 110 06pa3uaM
I aJilroOpyuTMaM, INPUMCHAA U3BCCTHBLIC AHAJIUTHYCCKHUC MCETOAbI IIPpH
peHICHUN CTAHAAPTHBIX MAaTCMAaTUYCCKUX 3a7a4d Ha BbIYMCICHUC YIJIOB
MCKAY CKPCHIUBAOIIHUMHUCA MMPAMBIMHA, MCKAY HpHMOﬁ U IIJIOCKOCTBIO,

MCKAY MJIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

7.15

7.16

7.17

7.18

7.19

Boruucisate 00bEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mnupamuga) C HOpuMeHeHHeM  GOpMyl,  BBIYUCIATH
COOTHOIICHUS MEXTY TUTOMIAISIMU IIOBEPXHOCTEH, 00bEMaMU 1O T0OHBIX

MHOI'OI'PaHHHUKOB

OnepupoBaTh NOHATUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTpP, OCh U

IJIOCKOCTb CUMMCTPUHU, HEHTP, OCh U IIJIIOCKOCTh CUMMCTPUU (I)I/Il"ypbl

N3Bnekatb, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH HH(MOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUTypax, MPEICTaBICHHYIO Ha

yepTekax U pUCyHKax

HpI/IMeHHTL reoOMCTPpHUICCKUC (I)aKTLI AJI1 pCHICHUA CTCPCOMETPUICCKUX
3aaa4, npcamnoararomnux HECKOJIBKO MaroB pCeIicHHA, C€CIIM YCIIOBUA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)OpMe

HpI/IMCHHTL HpOCTeI\/'II_HI/Ie NporpaMMHbBIC CpCACTBA H SBJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CHCTCMbBI IIpU PEHICHUHU CTCPCOMETPUUCCKUX
3aga4

HpI/IBO)II/ITB MMPUMCPLI MATEMATUYICCKUX 3aKOHOMepHOCTeﬁ B IIpUPOJAC U

KU3HU, PACIIO3HABATH MTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[TpuMeHATh TOJTYYEHHBIE 3HAHMS Ha TMpaKTHKe: aHAJTU3UPOBATh
peasibHble CUTyalldd M MPUMEHSTh W3YYEHHbIE MOHITHUS B IpoIecce
MIOMCKA pelIeHUs] MaTeMaTu4ecku C(OpMyIUpPOBAaHHONH MPOOIEMBI,
MOJICJINPOBATh pPealIbHbIe CUTYAIMH Ha A3bIKE T€OMETPHUH, UCCIIEA0BATh

MOCTPOCHHBIC MOACIIN C UCITIOJIb30BAHUCM I'COMCTPUUCCKHUX MOHSATUU U




TCOpPCM, arriapara aJIF€6pr, peiaTh NPakKTUICCKUC 3a/la4r, CBA3aHHBIC

C HAXOXXIACHUEM I'COMCTPHUICCKUX BECIINYHH

11 KJIACC
Kon .
IIpoBepsiemble MpeaAMeTHBbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
MPOBEPSIEMOT0 .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi
pe3yJabTara
6 I'eomerpust
OnepupoBarb TIOHSITUSIMU [VTHHPAYECKAsT MOBEPXHOCTb,
6.1 o0pasyronye NWIMHAPUIECKON MOBEPXHOCTH, HWIMHID, KOHHYECKAs
' MOBEPXHOCTh, O00Opa3ylolMe KOHUYECKOW TOBEPXHOCTH, KOHYC,
cdepuveckas IOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATDH CIIOCOOBI MOTyYEHUS TeJl BpallleHUs
6.4 KnaccudunupoBars B3aUMHOE pacIofioKeHUE CPephl U MITOCKOCTH
OnepupoBarh TOHITHSIMH: IIAPOBOW CETMEHT, OCHOBAHHWE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIaPOBOM CIIOM, OCHOBAHHE IIAPOBOTO CIIOSI, BHICOTA
[IaPOBOTO CJI0s, IAPOBOM CEKTOP
6.6 Beruncnsate 00BEMBI W TUIOMIAIM TIOBEPXHOCTEH TeN BpalleHUs,
' T€OMETPUUYECKUX Tell C MPpUMEHEHHEM (popmyT
OnepupoBarh MOHSATHUSMH: MHOTOTPAHHUK, BIHCAHHBIM B cdepy Hu
6.7 OIMCAHHBIN OKOJO cdephl, cepa, BIUcaHHAS B MHOTOTPAHHHUK WITH
TEJIO BpalleHUs
6.8 BbIYHCHsATE COOTHOIIEHHMST MEXAY IUIOMAASIMU TOBEPXHOCTEH U
' 00BEMaMH ITOTOOHBIX TEJT
69 N300paxaTs n3ydaemble QUTYpPHI OT PYKU U C IPUMEHEHHEM TIPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BBITIONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTyp: BHI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHMS Tell
BpaIICHUS
W3Biiekath, MHTEPIPETUPOBATh M MPEOOPA30OBBIBATHE MH(POPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX T'C€OMETPHUECKUX (UTYpax, MPEJCTABICHHYIO Ha

yepTexkax U pucyHKax




6.12

[TpumeHsaTH reomMeTpruecKue (hakThl 1Jis pEIIeHUs] CTePEOMETPUYECKIX
3a/1a4, MPEANOJIaraloiMX HECKOJBKO IIarOB PEIICHUA, €CIIU YCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (hopMme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BremonssaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BbBIYUTAHHA BCKTOPOB U
YMHOXCHHSA BCKTOpAa HAa YUCIIO, O6’b$ICH$ITB, KaKMMH CBOMCTBAaMH OHM

00amaoT
[TprMeHATH MPaBHUIIO MapalIC/ICIHUIIea IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB IOHATHUAMU: ACKAPTOBbBI KOOPAWHATHEI B ITIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BEKTOPOB, KOOPAHUHATHI BCKTOPA,
yrojia MEXKAY BCKTOpaMH, CKaJIpHOC IIPOU3BCACHHUEC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HPOU3BCACHUEC BCKTOpA HA YUCIIO, YI'OJ
MCXKAY BCKTOpAMH, CKAIIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
10 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IJIOCKOCTb YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHHAT

Pemate 1mpocreiimme TIeOMETpUYECKHE 3a1adyd  Ha INPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOJa

6.20

6.21

6.22

Pemate 3amaum Ha 10Ka3aTENbCTBO MAaTEMAaTHYECKUX OTHOLICHUH M
HaXO0XJIEHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3liaM WiK alropuTMam,
NIPUMEHSAS.  M3BECTHBIE METOAbl IIPU  PELIEHUHM  CTaHIApPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATH TPOCTEHINNE IPOrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U

JKU3HH, paCliO3HABATh MMPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHATh TONy4EHHBIE 3HAHMS HaA MPAKTHKE: aHAIU3UPOBATh
peanbHbIe CUTYyallMM W IPUMEHSTh U3YyYEHHBIE IOHATUA B IIPOLECCE
MOMCKA PEUIeHUs] MaTeMaTH4eCKH C(OpPMYIUPOBAHHON MPOOIEMBI,
MOZCJIMPOBATh PEAJIbHBIE CUTYAL[UU Ha S3bIKE T€OMETPUH, UCCIIEN0BATh
ITIOCTPOEHHBIE MOJIENIH C UCIIOIb30BAHUEM T€OMETPUUYECKUX IMOHATHNA U
TEOpeM, amnmnapara ajareopsl, perarb NpaKTHYECKUE 3a/1a4H, CBI3aHHBIE

C HAXOXXACHUEM I'€OMCTPUICCKUX BCJIINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

7.1

7.2

['eomerpus

OCHOBHBIE TOHSTHS CTCPpCOMCTpPHUH. Tqua, npsAMasd, IJIOCKOCTb, IIPOCTPAHCTBO.
IlousTue 00 AKCHMOMAaTHYCCKOM MMOCTPOCHUU CTCPCOMCTPUHU: AKCHOMBI

CTCPCOMETPUHU U CICACTBUA U3 HUX

BzaumHoe pacmosnokeHue TOpSMBIX B MPOCTPAHCTBE: IepeceKaroluecs,
NapajuleJbHblE W CKpeluBaromuecs mnpsMble. [lapamienbHOCTE OPSIMBIX U
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajlieNibHble TMpsSMble B IMPOCTPAHCTBE,
MApaAJIENBHOCTh TPEX MPSAMBIX, NAPALICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMH, Yrol MEXIy MpsAMBIMA B TMPOCTPAHCTBE.
[TapannenpHOCTH TJTOCKOCTEM: napasieabHbIe MJIOCKOCTH, CBONCTBA
napajuienbHbIX miockocted. [Ipocreiimme mpocTpaHCTBEHHBIE (GUTYpHI  Ha

IUIOCKOCTHU: TETPadIp, KyO, apajuieNenuie/1, TOCTPOCHUE CEUCHHI

7.3

[TepieHAMKYASAPHOCTh TPSAMOM M IUIOCKOCTH: NEPHNEHIUKYJSAPHBIE MpAMBIE B
MPOCTPAHCTBE, INPSAMbIC NApaUICIbHbIE W MEPHEHAUKYISAPHBIE K IUIOCKOCTH,
MPU3HAK NEPHNEHIUKYIIPHOCTH NPSMOW M TUIOCKOCTH, TEOpeMa O MpSAMOU
MEPIIEHAUKYISPHON IIJIOCKOCTHU. YTJIbI B MPOCTPAHCTBE: YrOJl MEXKAY MPAMOU U
IUIOCKOCTBIO, JBYIPAHHBIM  YroJl, JIMHEWHBIM yrojdl JABYIPAHHOTO  yrJja.
[IeprieHAMKYSAp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHUE
OT TIPSAMOM 710 TIFIOCKOCTH, TIPOSKITHS (PUTYPHI HA TIIOCKOCTH. [leprneHauKynsipHOCTh
IJIOCKOCTEN: MPU3HAK NEPNEHIUKYIAPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx

MEPIEHIUKYISIPAX

7.4

IIoHsAiTHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTHI MHOIOIPDAHHHMKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipu3ma: N-yrosbHas
npuU3Ma, TPaHU U OCHOBAHMSI NMPHU3MBI, MpsMasi U HAKJIOHHAs PU3MBbI, OOKOBasi U
MTOJTHAs ITOBEPXHOCTh IIPU3MBL. [Tapaitenenurnen, MIPSIMOYTOJIbHBIN
napajuiejienume] U ero coucrea. Ilupamupa: N-yrosnbHas nupamMuaa, TpaHd U
OCHOBaHHUE MUPaMU/JIbl, OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMU/Ibl, IPaBUIbHASA U

yceuéHHas NupaMuaa. OJIEMEHTbl HNpu3Mbl M nupamuisl. [IpaBuiibHbIE




7.5

7.6

1.7

MHOT'OTPAaHHUKHU: IMOHATUE MPABWIBHOTO MHOIOTPaHHUKA, IIPaBUJIbHAS IPU3Ma U
IIpaBWIbHAsg IUPAaMUJa, IIPaBWIbHAs TPEYroJIbHAs NUPAMHUIA W IIPABHIIBHBIN
TeTpasap, KyO. IlpencraBieHne o NpaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’Jp,

AO0ACKa’ Ap U UKOCASAPYruc Ceuenus IIPpU3MBbI U ITMPaMU/JIbI

CHMMCTprI B IPOCTpPaHCTBE: CHMMETPUA OTHOCUTCIIBPHO TOYKH, HpHMOﬁ,
IIJIOCKOCTH. ONEeMEHTBI CUMMCTPUU B nupaMujaax, napajjicjcnmicaax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Bbluuciienue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lmomans
OOKOBOW TIOBEPXHOCTH W TIOJMHOH IOBEPXHOCTH NPSAMOM MPU3MBI, IUIOIMIAIb
OCHOBaHHUH, TeOpeMa 0 OOKOBON MOBEPXHOCTH NMPSAMOM Ipu3Msbl. [ Lomaas 00koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH NPABUIBHOW NUPaMHUABI, TEOpEMa O IUIOLIAIAU

yceuénHoii nupamubl. [Tonstie 06 06bpéme. OOBEM MHUPaMUIBI, TPU3MBI

HO,I[O6HI>I€ TCJla B IIPOCTPAHCTBE. CooTHoOIICHUS MCXKAY IUIOIaAAMU

MOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX TEI

11 KVIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

6

I'eomerpus

6.1

[unuHaapudeckass MOBEPXHOCTh, OOpPa3ymOIIME HUIWHIPUYECKON MOBEPXHOCTH,
OChb IWIMHAPUYECKOW TMOBEepXHOCTH. LlunmuHap: ocHoBaHHMA U OOKOBas

MOBEPXHOCTh, 00pa3yrolas U 0Ch, IIIOMIA b OOKOBOI U MOJIHOM MOBEPXHOCTH

6.2

6.3

Konnueckass TOBEpXHOCTh, OOpa3yroIIUe KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KoHyc: OCHOBaHME U BeplInHa, 00pa3yroriast
U OCh, IUIOMAJAh OOKOBOW H TIONHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yromiue U BbICOTa, OCHOBaHMS U OOKOBasi TIOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, IMaMeTp, IUIOMIa/lb HOBEPXHOCTH ceprl. Bzanmuoe

pacrnosoxeHue cepbl U MIOCKOCTH, KacaTelbHas MJIOCKOCTh K cdepe, MmIomaisb

cepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha MJIOCKOCTH. PEBBépTKa MUJIIMHAPA U KOHYCa

6.5

Kom0Ounanuu Ten BpalieHHs W MHOTOTPaHHMKOB. MHOTOTpaHHMK, ONMHCAHHBIN

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

6.6

[Tonsitue 06 o6béMe. OcHOBHBIE cBOMCTBA 00BEMOB Ten. Teopema 006 00BEME
OPsIMOYTOJIBHOTO Tapajuienienunena u ciueactsuss u3 He€. OObEM IWIHMHIpA,

koHyca. O0BEM mapa u miomanb cepsl




[MomoOuple Tema B mpocTpaHcTBe. COOTHONIICHHS MEXKAY — IUIOIMIAISIMU

o1 MOBEPXHOCTEH, 00bEMAMHU MTOTO0HBIX TEJ
6.8 Ceuenust nuauHApa (MapauieibHO W MEPHEHAUKYISIPHO OCH), CEYEHUs KOHYyca
' (mapaenbHOE OCHOBAHUIO U MPOXO/SIILEE Yepe3 BEPILUHY), CEUEHUs LIapa
BexTop Ha muockoctu M B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAHHE BEKTOPOB.
6.9 YMHOkEHUE BEKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. IlpaBwio mapamnenenunena. Pemenwe 3amay, CBA3aHHBIX C
IIPUMEHEHUEM IIPaBUII ACUCTBUI C BEKTOpaMU
[IpssmMoyrosnbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTOpa.
6.10 [Ipocreiimme 3amaun B KoOpJAMHATax. YTrojl MexAy Bekropamu. CkaiasipHOe

IMPON3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCXKAY IMPSAMBIMA W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUYCCKUX 3aaa4d




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMbl CpeIHero
o0mero odpasoBanus

Brnanenue meromamMu J0Ka3aTenbCTB, alrOPUTMAMHU PEIICHHS 3ajad;
yMmeHue (GpopMynupoBaTh W ONEPUPOBATH MOHATHUSMHU: ONpEICICHHE,
aKCcMoMa, TeopeMma, CIIEJICTBUE, CBOWMCTBO, MPH3HAK, JI0OKA3aTEIbCTBO,
PaBHOCHWIbHBIE (bopMynHUpOBKH; IIPUMEHSATH UX; YMEHHE
dbopMyIHpoBaTh 00paTHOE © TMPOTHUBOIMOJIOKHOE YTBEPXKICHHE,
NIPUBOJUTL TIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTHUYECKON MHYKIIUU; TPOBOIUTH JIOKA3aTEeIbHBIC PACCYKIACHUS
npu pCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO MMPaBHUJIbHOCTDb
pacCyXICHHI; yMEHHE OIEPHPOBATh TOHSATHSIMHU: MHOXECTBO,
IIOAMHOKECTBO, OIICpallMy HaJl MHOKCCTBaAMH; YMCHHEC HCIIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBIN  ammapar JUisi OINWCaHUS  pealbHBIX
IIpOLECCOB U SIBJICHUH U npu pCIICHUHU 3a/1a4, B TOM 4YHUCJIC U3 APYTHUX
y4eOHBIX MTPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMU: Tpad, CBA3HBII
rpad, nepeBo, LHKJI, Tpad HA IIJIOCKOCTH; YMEHHME 3aJaBaTh |
OTMHCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMH; UCTIONIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHne onepupoBaTh MOHATHAMH: HAaTYpPaJIbHOE YHUCIIO, LIEJI0E YHCIIO,
CTEIEHb C LEJIBIM II0Ka3aTelleM, KOPEHb HATypalbHOM CTENEHH, CTEIICHb
C palMOHAJIBHBIM  IIOKAa3aTejleM, CTENEeHb C JIEWCTBUTEIBHBIM
moKaszaTejeM, JIorapuM 4ucia, CHHYC, KOCHMHYC U TaHI€HC
IIPOU3BOJIBHOIO 4YKCJIA, OCTATOK [0 MOAYJII0, PalMOHAIBHOE YHUCIIO,
WPPALMOHAIBHOE  YHMCJIO, MHOXECTBA  HATYPAJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN;, YMEHHME HCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOLIUIl IeTUTeNh U HauMEHbIee
of1iee KpaTHOe, aIrOpUTM EBKIIMAA Mpu pereHny 3a/1a4; 3HaKOMCTBO
C Ppa3JIMYHBIMU TO3UIUOHHBIMM CHUCTEMaMH CYHUCIICHMS; YMEHHE
BBIMOJIHATH BBIYMCIICHUE 3HAUYEHUI U MpeoOpa3oBaHUs BBIPAKEHUN CO

CTENEeHsMH U JorapudpmMamu, mpeoOpazoBaHus APOOHO-pAITMOHATBHBIX




BBIpQ)KEHUH; YMEHHE ONEpUpPOBATh MOHATUAMHU: MOCIEI0BATEIBHOCTD,
apuMeTHuecKas ~ IPOTPeccHs,  TEeOMETPUYECKas  MPOTPECCHs,
O0eckoHeuyHO yObIBaomasi TreoMeTpudecKas MpOrpeccus; yMEHHUe
3a7aBaTh  IOCIEJOBAaTEIbHOCTH, B TOM YHCIE C IIOMOIIBIO
PeKyppeHTHBIX  (OpMyJd;  YMEHHE  OINEpPUPOBAaTh  MOHATHAMHU:
KOMITJIEKCHOE YHCIIO, CONPSDKEHHBIC KOMIUICKCHBIE YHCIIA, MOIYIb W
apryMEHT KOMILJIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCET
(reomerpuyeckasi, TPUTOHOMETpHUYECKass M aiureOpanyeckas); yMeTh
MIPOU3BOIUTH apUPMETHUYECKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMU;
NPUBOIUTH  MPUMEPHl  UCIIOJIIB30BAHUS ~ KOMIUIEKCHBIX — YHCEI
ONEpUpPOBaTh IMOHATUAMU: MaTpuua 2X2 u 3%3, ompenenurenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUAMU: pallMOHAIbHBIEC, UPPALMOHAIILHEIE,
MoKa3aTeJIbHbIe, CTENICHHBIC, JIOTapu(pMUIECKHE, TPUTOHOMETPUIECKHE
YpaBHEHUS M HEPABEHCTBA, WX CHUCTEMBbl, yMEHHUE OIEPUPOBATH
MOHATHUSIMH: TOXKJIECTBO, TOKJECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YpAaBHECHUN U HEPABEHCTB, PaBHOCUJIBHOCTH
YPaBHEHUW, HEPABEHCTB M CHUCTEM; YyMEHHE pelaTh ypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IOMOIIBIO PA3IMYHBIX IPUEMOB; pelIaTh
YPAaBHEHHUsI, HEPABEHCTBA W CHCTEMBI C IIapaMEeTpPOM; IIPUMEHATH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS PEIICHUS MATEMaTHYECKUX

3a/1a4 U 3aJ1a4 U3 pa3Iu4HbIX 00J1acTel HayKu U peallbHOM JKU3HU

YMenue onepupoBaTh MOHATHSAMH: (PYHKUHSA, 4YETHOCTh (YHKIUH,
NEPUONYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTb
(GyHKIUH, SKCTpEMYM (YHKIMH, HauOOoJIblllee U HAaUMEHbIIIEE 3HAUCHUSI
(GYHKIMHM Ha TPOMEXKYTKE, HEmpepbiBHAs (DYHKIMS, aACHMIITOTHI
rpaduka ¢GyHKOUM, TepBas W BTOpas MPOU3BOAHAs (YHKIUH,
reoMeTpHUECKUil 1 (pU3MUECKHI CMBICI TPOU3BOAHOM, TepBooOpa3Has,
onpeAeNéHHbI MHTErpajl; YMEHUE HaxOJIUTh AaCUMITOTHI rpadukxa
(GYHKIMU; yMEHHE BBIYUCIATH MPOU3BOJAHBIE CYMMBI, POM3BEACHUS,
YaCTHOTO U KOMIO3UIMHN (PYHKIIHMH, HAXOUTh ypaBHEHUE KacaTelbHOMN
K rpaduKy GyHKIHU; YMEHHE HaXOIUTh MPOU3BOIHBIE JIEMEHTAPHBIX
(GyHKIUH; yMEHHE HCHOJIb30BaTh MPOU3BOJHYIO JUISI UCCIIEIOBAHUS
(GbyHKIMN, HAXOIUTh HAMOOJbIINE U HAUMEHBIINE 3HaYeHUs (PYHKIHI;
CTPOUTh TIpaUKd MHOTOWIEHOB C MCIIOJIB30BAaHUEM ammapara

MAaTCMaTUUCCKOT O aHAJIN3a; IPUMCHATD IMIPOU3BOAHYIO JJISI HAXOXKIACHUS




HaWJIy4dlllero pELICHHUs B IPUKIAIHBIX, B TOM YHCIE COLHUAIBHO-
HSKOHOMHYECKUX U (PU3MYECKUX 3a/1a4ax; HaXOAUTh IUIOMAIN U 00BEMBI
¢bury ¢ moMoImp0 UHTErpaia; NPUBOAUTH IPUMEPHI MATEMAaTHUYECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX YpaBHEHUIN

VYMeHue onepupoBaThb NOHATHAMM: Tpapuk (yHKIMM, oOpaTHas
GbyHKIMA, KOMIO3ULUS (QYHKIMNA, TUHEHHas (YHKUIUS, KBaJpaTHIHAS
byHKUMSA, — panMoHadbHas — (QYHKOMS, — CTeNeHHas  (YHKIHS,
TPUTOHOMETpHUYECKHEe (DYHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE
(GyHKIMHU, IOKa3aTelabHass W Jorapupmuueckas (QyHKIUM; yMeHHe
CTpOUTH TpadUKN U3yYEHHBIX (DYHKIHHA, BBIMONHATH peoOpa3oBaHus
rpaduKoB (GYHKLUH, UCIIOJIB30BaTh Tpa(UKH JUIsl U3y4EHHUs TPOLECCOB
Y 3aBHCHMOCTEH, IPU PEIICHUH 33/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB
U 33724 U3 peaJbHOM JKU3HU; BbIpakaTb (hOpMyJamMH 3aBHCUMOCTH
MEXy BEIMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GyHKIHIA 115t
peleHys ypaBHEHUH, HEpaBEHCTB U 3aJa4 ¢ apaMeTpaMu; U300paxarb
Ha KOOpPJAWMHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH ypaBHEHM,

HCPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJla4M Pa3HbIX TUIOB (B TOM YHCIIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABU)KEHUE, pabOTy, CTOUMOCTh TOBAapOB U
yCIIYT, HaJIOTH, 3aJ1a41 U3 00JIACTH YIPABJICHUS JTMUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M UX
CUCTEMBI II0 YCIIOBUIO 3a/a4d, UCCIEI0BATh MOJYYCHHOE PELICHUE U
OLICHMBATh MPaBJONOJOOHOCTh PE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIE CUTyallMd HA SA3bIKE MATEMATUKH; COCTABIIATH BBIPAXKCHUSA,
YpPAaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBUIO 3a/ayH,
HCCIEA0BAaTh IIOCTPOCHHBIE MOJENM C HCIOIB30BAHMEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATUSAMH: cpelHee apudMeTHuecKoe,
MearaHa, HauoOoJblllee ¥ HauMEHbIIee 3HAaUeHUs, pa3Max, AUCIepCcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa, yMEHHE MH3BIIEKATh,
HMHTEPIPETUPOBaTh MH(OPMAIINIO, TPEICTABICHHYI0 B TabiIuIax, Ha
nuarpammax, rpadukax, oTpakarollyto CBOWCTBA peallbHBIX MPOLECCOB
U SBIEHUHN; NPEICTaBISATh HHPOPMAIMIO C TOMOMIbIO TabIuI U
quarpamm; MCCIEI0BaTh CTaTHUCTUYECKUE JaHHbIE, B TOM YHCIE C

MPUMEHEHHEM TIpadUyecKuX METOJOB U DBJIEKTPOHHBIX CPEICTB;




rpa(bnquKH UCcCiacaoBaTb COBMCCTHBIC Ha6JIIOI[eHI/I$I C IIOMOIIBIO

JarpamMm paccerBaHUS U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHSATUSMHU: CIyYalHBIM ONBIT M CIydailHOE
COOBITHE, BEPOSITHOCTH CIIYYallHOTO COOBITHS, yYMEHHE BBIUYUCISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; NMPUMEHSITh
(hOpMyIIBI CIOXKEHUS U YMHOXXCHUS BEPOSTHOCTEH, POpMYTy TOTHOM
BepoATHOCTH, ¢Gopmyny bepHymin, komMOuHaTOpHBIE (aKThl U
(OpMyIIbI; OIICHWBATh BEPOATHOCTH PEATBHBIX COOBITHI; YMEHHE
ONEpUPOBATh TMOHATHSAMM: ClydyailHash BeJIMYMHA, pacIlpeieicHue
BEpPOSITHOCTEH, MAaTEMaTHUYECKOE OKUJAHUE, JUCTICPCUS] U CTAHIaPTHOE
OTKJIOHEHHE CIIy4alHOM BeNWYMHBI, (YHKIUU pacrlpeielieHus Hu
IJIOTHOCTA  PaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpeneneHnuii; yMeHHE HCHOJb30BaTh CBOWCTBA  HM3YyYEHHBIX
pacrpeesieHuid i peleHus 3aa4; 3HaKOMCTBO C MOHATHIMU: 3aKOH
OOJIBIIMX YHCEN, METOJbl BBIOOPOUYHBIX WCCIICOBAHUI; YMEHHE
MPUBOJAUTH TPUMEPHI TPOSBICHUS 3aKOHA OOJBIIMX YHCEI B
MPUPOAHBIX U OOILIECTBEHHBIX SBJICHUSX; YMEHHE OIEpPUpPOBAThH
MOHATUSAMH: COYETAHHE, TEPECTAHOBKA, YHCJIO COYETAHUM, YHCIIO
nepectaHoBok; OMHOM HploTOHA; yMeHHE MPUMEHATH KOMOMHATOPHBIE
(hakThl M pacCyX ACHUS U1 PEIICHUS 3a/1ad; OLICHUBATh BEPOSTHOCTH
pEabHBIX  COOBITUH; COCTaBISITH BEPOATHOCTHYIO  MOJENb U

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHne onepupoBarTh IOHATUSMH: TO4YKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YyIia, IUIOCKUM yrodi,
JNBYTPAaHHBIA Yroj, TPEXTPAHHBIM YIoJl, CKPEIIHUBAOLIUECS IpsMBIE,
MapaJuIEIbHOCTD U MEPIEHIUKYIISAPHOCTD MPSAMBIX U INIOCKOCTEH, YIOJl
MEXIy MPSAMBIMHU, YroJl MEXAY NPSAMON M INIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU JI0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh
IpU pELIeHUH 3a7ad M3y4eHHble (DaKThl U TEOPEMBl IIAHUMETPHUH;
YMEHHE OLEHUBATh pa3Mepbl 0OBEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTH
MaTeMaTUYECKUE MOJEIU C IOMOLIBI0 I€OMETPUYECKUX IMOHATHU M

BCJIMYMH, PCIIAaTh CBA3aHHBIC C HUMHU IMPAKTHUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHIMU: IUIOMAab GUrypsl, 00bEM GUrypsl,
MHOT'OTPaHHHUK, IPaBUIIbHBIH MHOTOTPAaHHUK, CEUCHHE MHOTOTPaHHUKa,

KyO, mapamienenurnesn, npu3Ma, nupamuja, Gurypa m HOBEPXHOCThH
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BpallleHUs, IUIUHIP, KOHYC, IIap, cdepa, miomaab cepsl, mIomaab
MOBEPXHOCTU MHUPAMUIbI, MPHU3MBI, KOHYCa, IIMIMHIAPA, 00bEM KyOa,
IPSIMOYTOJIBHOTO IapajulelICUIela, TUpaMUIbl, IPU3MBI, [WIAH]PA,
KOHYCa, 11apa, pa3BépTKa MOBEPXHOCTH, CEYEHHUSI KOHYCa U LIWIMH]PA,
MapajuleJIbHbIE OCU WM OCHOBAaHUIO, CEYEHHE Ilapa, IIOCKOCTD,
Kacaromasics ceppl, LHUIUHAPA, KOHYCa; YMEHHE CTPOHUTH CEUEHUE
MHOTOTpaHHHKA, H300paXaTh MHOTOTPAHHUKH, (PUTYPHI U TOBEPXHOCTH
Bpall€HUsl, UX CEYEHHUs, B TOM 4YHUCJIE C IOMOIUBI 3JIEKTPOHHBIX
CPEACTB; YMEHHE MPHUMEHSATh CBOWCTBA TI'E€OMETPUYECKHUX (Uryp,
CaMOCTOSITENIbHO (OPMYIUPOBATH OMpEAeNeHUsT U3ydaeMbIX (uryp,
BBIJIBUTaTh THUIIOTE3bl O CBOMCTBAX M IIPU3HAKAX T'€OMETPUYECKUX
¢uryp, 0OOCHOBBIBATH WM OINPOBEpPrarb HX; yMEHHE MPOBOAUTH
kinaccuukanuioo (GUryp TO pa3nMYHBIM PU3HAKAM, BBITIOIHATH

HeO6XOI[I/IMBIe JOINIOJIHUTCIIBHBIC ITOCTPOCHHA

YMeHue omnepupoBaTh MOHATHSAMH: JIBH)KCHHE B MPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHue MOA0OMs, MOAOOHBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHbIC U TOJIOOHBIC (PUTYPHI, B TOM YUCJIE B TIPUPOJIC,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh T'€OMETPUUECKHUE OTHOIICHUS
MPU PEHICHUM 33J1a4; HAXOJUTh T€OMETPHYCCKHE BEITWYHHBI (JJTMHA,
yroi, IJol@aab, 00bEM) MPHU pElIeHUH 3aqad U3 JPYTUX YUeOHBIX
MIPEIMETOB U M3 PEATbHOMN KU3HH, YMEHUE BBIYUCIIATH TEOMETPUICCKUE
BEITMYMHBI (JJTMHA, YTOJ, IJIOMAaAb, 00BEM, IUIOMIAlb MOBEPXHOCTH),
WCTIOJNIBE3YSl M3YYCHHBIE (DOPMYIIBI U METOMIBI, B TOM YHCIIEC: IDIOMIAh
MOBEPXHOCTU MUPAMHUJIBI, IPU3MBI, KOHYCA, IIWIMHApPA, TUIOMaAb chephl;
00BEM Ky0a, IPSIMOYTOIBHOTO TMapaljieNienuIea, MUPaMHUJIbl, TPU3MBI,
WIMHIpPA, KOHYyCa, Iapa; YMEHHE HaXOAWTh OTHOIICHHE OOBEMOB

MOoI00HBIX QUTyp
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VYMeHme OIICpHUPOBATH IIOHATUAMU: IpsAMOYTOJIbHAA cucremMa
KOOPJIMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPJMHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOM3BEICHIE BEKTOPA Ha YHCIIO, Pa3lIOKEHHE BEKTOPa IO
0asucy, CKaJspHOE NPOM3BEICHUE, BEKTOPHOE IPOM3BEACHHE, YTOM
MCKIY BCKTOpaMH; YMCHUEC HCIIOJIB30BaATh BeKTOpHBIﬁ n
KOOPJIMHATHBI METOJ Ul PELICHUS] T€OMETPUYECKUX 3a/a4 M 3a/1a4

JIpYTUX y4eOHBIX MPEeIMETOB




13

YMeHue BbIOMpaTh NOAXOAALIMA METOA s pelIeHHs 3aay;
[IOHMMAaHHUE 3HAYUMOCTH MATEMAaTHUKUM B HU3YYEHUU IPHUPOIHBIX U
OOIIECTBEHHBIX MPOILECCOB M SBJICHUH; yMEHUE PaCIO3HABATh
IIPOSABJICHUE 3aKOHOB MATEMAaTMKH B HMCKYCCTBE, YMEHHME IPHUBOJUTH
IIpUMEPbl  MAaTEMaTUYECKUX OTKPBITMM POCCHUMCKOM M MHPOBOM

MaTeMaTH4YeCKOM HAayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Koxn
1 Yucna u BIYUCICHUSA
11 HatypanbHble u nensle uncia. Ilpu3Haku AeIMMOCTH LEIbIX Yucel
19 Pammonanbupie  uymcna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOM, TPOLEHTHI,
' OeCKOHEeUHbIE IEPUOUUECKUE IpodH
13 Apudmernueckuil KopeHb HaTypabHOM creneHu. [leiicTBus ¢ apupMeTHIeCKUMU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
14 Crenenp ¢ wnenbiM mokazareneM. CTeneHb C palMOHAIBHBIM ITOKA3aTeIeM.
' CBolicTBa CTENEHU
15 CuHyc, KOCHMHYC M TaHI€HC 4YMCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm yucina. JlecaTHaHBIC U HATYpATbHBIC JIOTapU(HMBI
JleiictBuTenbHbIE YHuCIa. ApUPMETHYECKHE OINepalud C JeHCTBUTEIbHBIMU
1.7 yuciaamu. [TpuGnuxEHHbIE BBIYUCIICHNUS, IPAaBUIIa OKPYTJICHHS, TPUKUIKA U OLIEHKa
pe3yJibTaTa BEIYUCIEHUN
1.8 ITpeoOpa3oBanue BoIpaXKeHUH
1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHeHHs
2.4 [TokazarenbHble U IorapuPMUUECKIE YPaBHEHUS
2.5 enble u 1poOGHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppanmonansHble HepaBeHCTBA
2.7 [TokazarenbHble U TIOrapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMu
2.11 Matpuna cucTeMsl JIMHEWHBIX ypaBHEHUN. OnpeaennTenb MaTpULIbl




OyHKIUH U TpapuKH

@Oynkims, crnocods! 3axanus ¢yHkuuu. 'padux GyHkuuu. Bzaumao oOpaTHbIe

3 dbynkuun. Y€rHbie 1 HeuéTHBIC QyHKIMU. [leprnoanyeckue GyHKIIMN
Ob6nacTh ompeneneHus: U MHOXeCTBO 3HaueHui GyHkuumu. Hymu dynkuumu.
3.0 [IpoMexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKITHH.
' MakcuMymbl 1 MUHUMYMbl (pyHkuuu. HamGomblnee u HavMeHblee 3HAUYEHUE
(GyHKINMU Ha TPOMEXYTKE
33 Crenennas ¢yHKUIMs C HaTypajJbHBIM M LENbIM mokazateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS N-0i CTEIIEHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu
3.5 [TokazarenbHas u orapudmMudeckas QyHKIUU, KX CBOHCTBA U TpaduKH
36 Toukn paspeiBa. AcumnToTsl TpadukoB Qyakmuit. CoiicTBa  (QyHKIMIA,
' HEMpPEPBIBHBIX Ha OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUSI TOCIIEI0BATEILHOCTEN
3.8 Apudmernueckas u reomeTpuyeckas nporpeccuu. opmyia CI0KHBIX MPOIIEHTOB
4 Havana matematuyeckoro ananusa
4.1 [IpousBonHas ¢pyHkiuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIMHA
[IpumeneHne NpoOM3BOJHON K HCCIENOBAaHUIO (PYHKIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHne HanOobIIero 1 HauMEeHbIIEro 3Ha4yeHns (PyHKIMN Ha
OTpe3Ke
4.3 [IepBoobpaznas. MuTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTUKA
6.2 BeposiTHOCTh
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha IMIIOCKOCTH
7.2 [TpsiMbIe ¥ TITOCKOCTH B TTPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tema v MOBEpXHOCTH BpaIeHUS




7.5

KOOpI[I/IHaTBI N BCKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






