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IMNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueGHOro kypca «l'eomerpusi» 06a30BOro ypoBHS s
obygarormuxcst 10 —11 wimaccoB pa3paborana Ha ocHOBe {DenepasbHOTO
rOCyIapCTBEHHOT0 00pa30BaTeNIbHOTO CTaHAApTa CPEAHEro ooIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTEMaTUYECKOMY OOpa30BaHUIO, M TPAAMIMI POCCUICKOTO 00pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIIeYMBaeT OBJIAJICHUE KITFOUCBBIMH KOMIICTCHITUSIMU,
COCTaBJISIFONIIIMU OCHOBY IS CaMOPA3BHUTHS W HEMPEPBIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U IIO3HABATEIHHOTO Pa3BUTHUSA
JUYHOCTU 00yYarOIIXCsl.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YpPOBHE CpPETHETO OOIIero
o0pa3oBaHusi OOYCIOBJIEHA MPAKTUYECKOM 3HAUYMMOCTBIO METANPEIMETHBIX U
MPEIMETHBIX PE3YJIbTaTOB OOYyYEHHsS] T€OMETPUU B HAIPABICHUH JUYHOCTHOTO
pazBuTHs oOydarommxcs, GopMHpPOBaHUS (DYHKIIMOHATBLHON MaTeMaTHYeCKOM
I'PaMOTHOCTH, U3YUYEHUS JIPYTUX Y4eOHbIX AUCIHUIUIMH. Pa3BuTue y oOydaromumxcs
NPaBWIBHBIX MPEJICTABICHUNA O CYIIHOCTH M TPOUCXOXKICHUH T€OMETPHUYECKHX
abCTpakiuii, COOTHOUICHHH pPEaJbHOrO0 M HACATBHOTO, XapakTepe OTPaKEeHUs
MAaT€MaTH4YeCKOW HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMaTUYECKOTrO MOJACIUPOBAHUS B HAYYHOM
MO3HAHWH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
yYaIIUXCsl, a TaKKe KauyeCTB MBINUICHUS, HEOOXOAMMBIX JUIsl aJamnTaliid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisgeTcs OOHUM U3 0a30BbIX NPEAMETOB HAa YPOBHE CPEAHETO
oOmero oOpa3oBaHMs, Tak Kak OOECIEeYMBAET BO3MOXHOCTh H3Y4YEHHUS Kak
JTUCIUIUTAH €CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH, TaK U TYMaHUTapPHOH.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE TPU H3YYCHHH OOYYarOIIMMHCS
MOHSATUHHBIX OCHOB T€OMETPHUH M MIOCTPOCHHUH IIETIOYKU JIOTUYECKUX YTBEPKICHUN
B XOJI€¢ pEeLIEHUsI TeOMETPUYECKHX 3a7ad, YMEHHE BBIJBUraTh U OIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCA MPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pu3uKu.

YMeHne opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCeX 00JacTsIX AesTeabHOCTH uenoBeka. OpueHTaluus 4eloBeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJAMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXEHUS OKPYXKAIOUIETO MHpA, YCJIOBHE YCIEIIHOTO TMO3HAHHUS U AKTUBHOTO
npeobpazoBanusi  jAeiicTBUTENbHOCTH.  OmepupoBaHne  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEIUHSET pa3Hble BHIb y4eOHOW UM TPYIOBOW MAESITEIHHOCTH,



ABIIACTCA OOHUM U3 MPO(PECCHOHATHHO BAXKHBIX KA4eCTB, MOATOMY aKTyalbHa
3amaya (popmMupoBaHUS y OOYYaIONMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUJIHOCTH OOpa3HOrO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUIECKON ACSITEIHOCTH IO MHOTHM HAIPABJICHHUSM.

[lenp ocBoeHus mporpaMmbl ydeOHOro Kypca «l'eomeTrpus» Ha 06a30BOM
ypoBHE O0O0yueHuss — 0OmeoOpa3oBaTenbHOe W OOLIEKYJIbTYpPHOE pa3BUTHE
oOyyJaroruxcst ~ 4yepe3  oOecredeHWe  BO3MOXXHOCTH  NPUOOPETeHHs] U
UCIIOJIb30BAaHUSl CUCTEMAaTUYECKUX TE€OMETPUYECKUX 3HAaHUM U JCHCTBUH,
CHeIM(PUIHBIX T€OMETPUH, BO3MOXXHOCTH YCIEIIHOTO MPOIOJDKEHUST 00pa3oBaHus
0 CIICIIUANBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJIHBIM HCIOIH30BaHUEM T€OMETPHH.

[IporpaMmma 1o reoMerpuu Ha 0a30BOM YpOBHE IpeJHA3HayeHa MJis
0o0y4Jaronmxcsi CpelHed MIKOJbI, HEe MCIBITHIBABIINX 3HAYUTEIIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOTro 001iero obpazoBanus. Takum oOpazoM, oOyuaromuecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MaTeMaTHYECKHE yMEHWsI, CBSI3aHHbBIC
co cnenupuKoi TeoMEeTpud M HEOOXOAUMBIC Ui KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3YyUUTh T'€OMETpUI0 Ooliee
riIy0OKO, €clii B JajbHEHIIEeM BO3HUKHET HEOOXOJIMMOCTh B TI'€OMETPUYECKHUX
3HAHUAX B MPOPECCHOHATBHOMN JEATEIHLHOCTH.

JlocTmKeHHe 1eMM OCBOCHHS MPOrPaMMbI  OOECIIEUYMBACTCS  pPELICHHEM
COOTBETCTBYIOIIMX 3amady. [IpuopuTeTHBIMH 3aJadyaMH  OCBOCHHS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kimaccax siBisitoTCSA:

e (opmupoBaHue TMNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOH

KyJbTYPbl M OCO3HAHHUE €€ B3aMMOCBS3H C OKPYKAIOLIIM MHPOM;

e (opMupoBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TeJaX BPAIICHUS
KaK O BOXHEHIINX MAaTeMAaTHUYECKUX MOJIENSIX, MO3BOJISIONIMX OMUCHIBAThH
Y U3y4aTh pa3HbIC SABJICHUS OKPYKAIOMIETO MUPA;

e (opmupoBaHue yMeHHs paclo3HaBaThb Ha YepTekax, MOJICNISIX U B
pearbHOM MHpPE MHOTOTPAHHUKH U TEJIa BPAIICHUS;

e OBJIAJICHUEC METOJAMHU PEIIEHHUs 33/7a4 Ha MOCTPOCHHUS HA M300paKEHUSIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue yMeEHHUS OINEPUPOBATH OCHOBHBIMU TOHSTHSIMHU O
MHOTOTpaHHHUKaX W TeJlaX BPaIIeHHs U UX OCHOBHBIMU CBOICTBaMH;

e OBJAJCHUE  QJITOPUTMAMH  PEUICHHWs  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHA TPOBOAWTH  HECIOXKHBIE JIOKa3aTeIbHBIC
pacCcyX/IeHUs B XOJ€ PEUICHHs CTEPEOMETPUYECKUX 3aJad U 3a7ad C
MPAKTUYECKUM COJIEP’KaHUEM;

e pa3BUTHE  UWHTCIUICKTYyallbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOydarommxcs, MO3HABATEIbHOH  AKTUBHOCTH,  HCCIIEIOBATEIbCKUX
yMEHUH, KpUTUIHOCTU MBITIICHUS,



e (popmupoBaHue (GyHKIIMOHATBHOM IPaMOTHOCTH, pEIEeBaHTHOM
F€OMETPUU: YMEHHME DPACHO3HABATh IPOSBICHUS TIE€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B peaJbHBIX KU3HEHHBIX
CUTYalMsIX M TMpPU HU3YYEHUU JAPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (HOpMyIupoBaThb HX Ha SA3bIKE
Ir€OMETPUM U CO34ABATh T€OMETPUUECKHE MOJAECIIH, IPUMEHATh OCBOCHHBIN
r€OMETPUYECKUN ammapar Juisl PELIeHHs MPAaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLIEHUBATH IMOJyUYEHHBIE PE3YJIbTATHI.

OTIMYUTETLHON OCOOEHHOCTHIO MPOTPaMMBbI SIBJISIETCS BKIJIIOUEHHUE B KypC
CTEPEOMETPUM B HAYaJle €ro H3y4YeHUs 3a]ad, peIlacMbIX Ha YPOBHE
MHTYWTUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa3oM opraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O
MBIIUICHUS], CTUMYJIUPYET MPOTEKAHUE UHTYUTUBHBIX IPOLIECCOB, MOTUBHUPYET K
JAJIbHEUIIEMY U3YUYEHUIO IPEAMETA.

[Tpennourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4eHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
MPAaKTUYECKOM JEATENbHOCTU. Pa3zBUTHE MPOCTPAHCTBEHHBIX MPEIACTABICHUN Y
ydalmxcsi B Kypce€ CTEPEOMETPUM IPOBOAUTCA 3a CUET peleHus 3aaad Ha
CO3JaHME  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
IPOCTpaHCTBEHHBIMH oOOpazamu. Co3nanue oOpa3a MPOBOAUTCSA C OMOPOH Ha
HarJsgHOCTh, @ ONEepUpOBaHME O00pa3oM — B YCIOBHUSX OTBJIEYEHUS OT
HaIrJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUS €r0 UCXOIHOTO COJIEPHKAHUS.

OcHoBHBIE cozepkarenbHble TMHUN Kypca «I'eomerpum» B 10-11 kmaccax:
«MHuororpanHukn», «lIpsMbple U MIIOCKOCTH B IIPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpbI U KOOPAUHATHI B IPOCTPAHCTBE». POPMUPOBAHUE JTOTUYECKUX YMEHUN
pacrpenensercss He TOJBKO IO COIAEPXKAaTEIbHBIM JIMHUSAM, HO W II0 TOJaM
00y4eHHs Ha YPOBHE CpeJIHEro 00111ero 00pazoBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPe3yJbTaTaM
OCBOCHHS pabouell mporpaMMbl, pachpeaeNéHHBIM 10 TrojaM OoO0ydeHwus,
CTPYKTypHUPOBAaHO TakuM oOpa3oM, 4YTOObl OBJAJCHHE T'€OMETPUUYECKUMHU
MOHSATHUSIMU U HABBIKAMH OCYILIECTBIISUIOCH MOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
COOJII0/IEHUEM TIPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAJIUCH B
oOILIyI0 CUCTEMY TI'€OMETPUYECKHX MPE/ICTABICHUN OOyYarouIuxcs, pacimpss u
yrayOusist e€, oOpa3ysi MpOoYHbIe MHO)KECTBEHHBIE CBSI3U.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reometpun oTBoauTCs 2 yaca B Henento B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a jBa rojia o0yudenus - 102 yueOHbIX yaca.



COJEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMBbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX.

B3aumMHOe pacrnonoxkeHne npsMBIX B IPOCTPAHCTBE: IEpPECEKaroLInecs,
NapajulejibHble M CKpeuuBaromuecs npsMble. [lapamienbHOCTs OPSAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IAPAJUICIIbHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MAPAIENBHOCTh TPEX MPIMBIX; MAPAIUIETBHOCTh MPSMOU M TIJIOCKOCTHU. YTJbI C
COHAIIPABJICHHBIMUA CTOPOHAMM; YIOJl MEXKAY IMPSIMbBIMU B IPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEM: [apajuieIbHbIE IIOCKOCTH; CBOMCTBA
napajienbHbIX Iuiockocted. [lpocrteiimne mnpocTpaHcTBeHHbIE (QUIypbl  Ha
IUIOCKOCTHU: TE€Tpa’ap, KyO, napaienaenunes]; IoCTPOCHUE CEUCHU.

[lepnieHAUKYISIPHOCTD MPSIMOM U TUIOCKOCTH: MEPIECHANKYJIISPHBIEC MPSIMBIE B
IIPOCTPAHCTBE, INPSMbBIE MapaUICIbHbIE W NEPICHAUKYJSAPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHIUKYISIPHOCTH IIPSAMOM M IUIOCKOCTH, TEOpeMa O NPSAMOU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXIY INPAMOU U
IUIOCKOCTBIO;  JIBYI'PAHHBIM  yroj, JIMHEMHBIM yroda JBYTPAHHOIO  yIJa.
[lepieHaUKYJISP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH IO IUIOCKOCTH, PACCTOSTHHUE
OT  TpsAMOM 10  IJIOCKOCTH,  MpoeKius  GUrypel  Ha  TUIOCKOCTb.
[lepnieHAUKYJISAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTA  JBYX
IIOCKOCTEN. TeopeMa 0 TpEX NEPIEHIAUKYIAPaX.

MHororpaHHuKu

[IoHsITHE MHOTOTPaHHUKA, OCHOBHBIE€ 3JIEMEHTBI MHOTOTPAHHUKA, BBITYKIIbIC
Y HEBBIMYKJIbIE MHOIOTPAHHUKU; pa3BEPTKAa MHOTOrpaHHUKa. [Ipu3ma: n-yroynpHas
pu3Ma; TpaHu U OCHOBAHUSA MPU3MBI, IpsiMasi U HAKJIOHHAsS MPU3MBbI; OOKOBas U
IIOJIHAs IIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MIPSIMOYTOJIbHBIN
napajieJienune]; 1 ero cpoucrtea. I[lupamupa: n-yronpHas nupamuja, TpaHd |
OCHOBaHHE MUPAMHUJIbI; OOKOBAs U MOJIHASI TOBEPXHOCTHh MUPAMHUIBI; TPaBUIIbHAS U
yceuéHHasg nupamMuga. OIJIEMEHTbl Npu3Mbl U nupamuabl. [IpaBuiibHBIE
MHOTOI'PaHHUKHU: TMOHATHE NPABUWIBHOI'O MHOI'OTPAaHHHUKA; IIPABUJIbHAS IIPU3Ma U
MpaBWIbHAs TNHUPaAMUIA; IPaBUJIbHAs TPEYrojbHAas NHUpPAMUAA U IPABUIIbHBIN
terpasap; KkyO. IlpencraBieHue O MpPaBWIbHBIX MHOTOIPAHHUKAX: OKTadIp,
noaeKa’ip U ukocasap. CeueHus Npu3Mbl U TUPaAMU/IBI.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, IMPAMOW,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPUM B MNHpPaMHAAX, [NapajuieNeuneaax,
MPaBUJIbHBIX MHOTOIPaHHUKAX.



Brruucnenne 9JIeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHaH, YTJIbL.
[Tnomans OOKOBOWM TMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH NPSIMOM TMPHU3MBI,
oAb OCHOBaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM TPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TMOBEPXHOCTH MPABWIHHON MHUPAMUBI,
TeopeMa O Iulomanu yceuéHHoMl mnupamuabl. [loHsitue 006 00bEMe. OOBEM
MUPaAMUJIbI, TPU3MBL.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU TOI0OHBIX TEJl.

11 KIIACC

Tena Bpamenust

[Hunuuapuyeckas MOBEPXHOCTb, oOpazyronue UUJTUHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW MOBEpXHOCTU. [lunuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTb, oOOpasylomias M OChb;, IUIOMAAb OOKOBOW W TIOJHOM
MOBEPXHOCTH.

Konnyeckass moBepXHOCTh, 00pa3yromye KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON moBepxHocTU. KoHyc: OCHOBaHME U BepIIMHA, 00pa3yromas
U OCh; IUIOMAAhr OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3ylolliie U BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa u map: UeHTp, paauyc, TUaMETp; IUIOLIAb MOBEPXHOCTU CQEpHI.
B3anMHuoe pacmonoxkenue chepsl U MIIOCKOCTH;, KacaTelbHAs TIOCKOCTh K cdepe;
IJI0IA1b ChEephl.

N306paskeHne Ten BpallleHus Ha MI0CKOCTH. Pa3BépTka MIMHIpa U KOHYyCA.

KomOunamuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMUCaHHBIA OKOJIO cdephl; cdepa, BOUCAHHAST B MHOTOTPAHHHUK, WU TEJO
BpalICHUS.

[Tonsatue 06 06BEMe. OCHOBHBIE CBOKCTBA 00BbEMOB Tel. Teopema 006 00bEMeE
IpsIMOYTOJIBHOTO TMapajuienienunena u ciaeactBus u3 He€. OObEM UMIMHApA,
KoHyca. O0BEM 1apa u miomaab cQepol.

[logoOuble Tena B mpocTtpanHcTBE. COOTHOIIEHUS MEXKIY IUIOMAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJI.

Ceuennsi mwiMHApa (MapaJUIeIbHO M MEPHEHAUKYJISIPHO OCH), CEUYEHUS
KOHyca (mapajijielbHOE OCHOBAHHMIO M MPOXOJAIIEe 4Yepe3 BEpIIMHY), CEYeHUs
niapa.

BekTopbl H KOOPANHATHI B POCTPAHCTBE

Bekrtop Ha miockocty U B pocTpaHcTBe. ClioKEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTOpa 1o TpEM HEKOMILIAHAPHBIM
BekTopaM. IlpaBwio mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBuil JEUCTBUU ¢ BekropaMu. [IpsMmoyrosibHasg cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. IIpocreiimme 3amaum B
KOOpAWHATaX. YTOJd MeExay BekropamMu. CKalpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenre yrioB Mexay NMpsAMbIMU U IUIOCKOCTSIMU. KoOpamHaTHO-BEKTOPHBIM
METO/I IIPU PEIICHUH T€OMETPUUYECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATBI

JIngHOCTHBIC pEe3yJbTaThl OCBOCHHS IMPOTPAaMMBbl YYECOHOTO TIpeaMeTa
«MaremaTuka» XxapakTepU3yIOTCS:

I'paxxnanckoe BociuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIINU 00YUJaAIOIIET0Cs KaK aKTHBHOTO
U OTBETCTBEHHOIO WICHAa POCCHHCKOro OOIINEeCTBA, MPEJICTABICHUEM O
MaTeMaTHYECKNX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUIH,
npoleayp TrpaxiaaHCKoro ooOmiecTBa (BbIOOPHI, OMNPOCHl U Tp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSMHA 1 HA3HAYCHHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUHUCKOM IpaKJaHCKOW MICHTUYHOCTH, YBOXKCHUS K
MPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTUKU, IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUAM POCCHUCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHYE€CKOW IIKOJIBI,
K HCTOJIb30BAHHMIO ATHUX JOCTH)KCHUH B JIPYTMX HayKaxX, TEXHOJOTHsaX, cpepax

DKOHOMUKHU.
JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
OCO3HAaHUEM Ty XOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;

c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  ITOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTHXKCHHUN HAYKHU U JIEATEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO.

JcTeTHYecKoe BOCTIMTAHME:

ACTETUYCCKUM OTHOIIEHHWEM K MHUPY, BKJIIOYAs 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, peleHni, paccyXIeHUN;
BOCIIPHUMMYHMBOCTHIO K MATEMAaTUYECKUM ACTIEKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

du3znyeckoe BOCMUTAHNE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATH MaTEMaTUYCCKUE 3HAHUS B
WHTEpEcax 37J0pOBOTO U 6€30macHOr0 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC IHTaHKE, COATAaHCHPOBAHHBIA PEXKUM 3aHATHH U

OT/bIXa, peryJisipHast busnueckas AKTHUBHOCTB); busngecKoro
COBEPIIICHCTBOBAHUS, npu 3aHATHAX CHIOPTHUBHO-0370POBHUTEIHLHON
TSI TeIbHOCTBIO.

Tpynosoe BocniuTtanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOMW  ACSTENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W pealn30BbIBATH COOCTBEHHBIE >KU3HCHHbBIC IIJIAHBI;



FOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTeMaTU4eCKoMy OOpa3oBaHUIO W
caMO0Opa30BaHUI0 Ha NPOTSHKEHUHM BCEW MU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUU MPAKTUYECKHUX 3a/1a4 MaTEeMaTUYECKON HAIIPaBICHHOCTH.

JIKOJIOTHYECKOe BOCTIMTAHHE:

c(hOPMHUPOBAHHOCTHIO SKOJOTUYECKON KYJIbTYphbl, MOHMMAHUEM BIMSHUS
COLIMAJIBHO-D)KOHOMUYECKUX MPOLIECCOB Ha COCTOSHHE NPUPOAHOW M COLMAIBHON
Cpelpl, OCO3HAaHMEM TIJI00AJBHOTO  XapakTepa JKOJOTMYECKUX Mpodiiem;
OpUEHTallUe Ha TPUMEHEHUE MaTeMaTUYEeCKUX 3HAHUU MJis peIlIeHUs 3aaad B
00JIaCTH  OKpYyXaroleh cpelbl, IJIAaHUPOBAHHUS MOCTYNKOB M OLEHKH HX
BO3MO’KHBIX ITOCJIEACTBUMN ISl OKPYKAIOIIEN CPEbI.

LleHHOCTH HAYYHOT0 IO3HAHMS:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OONIECTBEHHOM  MPaKTUKH, MOHUMaHUEM
MaTEMaTUYeCKOM HayKd Kak cgepbl UYeJOBEYECKON MAEsTENbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYUMOCTH JUISl DPAa3BUTHs LMBWIM3ALMU; OBJIAJACHUEM S3BIKOM
MaTE€MaTUKM M MaTEMaTUYECKOM KyJIbTYpOM KaK CpPEICTBOM II03HAHUS MUPa;
TOTOBHOCTBIO OCYILIECTBIISITh MPOCKTHYI0 M HCCIEHOBATENIbCKYIO JAESITEIbHOCTD
WHIMBUIYAJIbHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC PE3yJIbTaThl OCBOCHHS MPOTPAMMBI YUE€OHOTO TMpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelticmeusMU, YHUBEPCAIbHbIMU Pe2YIAMUBHBIMU OeUCMBUSMU.

1)  Vuueepcanvnvie  noznasamenwvnvie  Oeticmsus,  obecneuusarom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX HPOYECCO8 00YYAOWUXcs (0ceoeHue
Memoo0o8  NO3HAHUSL  OKpYJxCcalowe2o  Mupa,  NpUMeHeHue  J102UYeCcKUx,
ucciedo8amenbCcKux onepayuil, ymeHnutl pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBuU:

e BBIABIIATH U XaPaKTEPHU30BATh CYIIECCTBCHHBIE TPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TOHSATUN, OTHOLIEHWH MEXKIYy TMOHATUAMH; (HOPMYITUPOBATH
OTIpENICICHUs]  TOHSATUW; YCTaHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(ukanuy, OCHOBaHUS JUIsi OOOOIIEHUS M CpPaBHEHHUS, KpUTEPUU
MPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmMymupoBaTh W NPeoOPa3OBHIBATH  CYKIACHUS:
YTBEPAUTEIbHbIE W OTpPULIATEIbHBIC, CAMHUYHBIC, YACTHBIE U OOIIHE;
YCIJIOBHBIE;

e BBIABIATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeurss B (aKkTaxX, JaHHBIX, HAONIOACHUSAX W YTBEPKIACHUSIX;



npemjiaraTb  KpUTE€pUM Ui BBISIBJICHMS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

e JleJaTh BBIBOJbI C HCIIOJIH30BAHWEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSTENIbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKJICHUN (MPSMBIE U OT MPOTHUBHOIO), BHICTPAUBATh apryMEHTALUIO,
MPUBOJUTH TPUMEPHI M KOHTPIPUMEPHI; O0OOCHOBHIBATH COOCTBEHHBIE
CY’KJIEHUS U BBIBOJIbBI;

e BbIOMpaTh cHocoO pemeHuss y4eOHOM 3ajayu (CpaBHMBATh HECKOJIbKO
BApUAHTOB peELIeHUs, BbHIOMpaTh Haubosee MNOAXOMAIIMI € Y4ETOM
CaMOCTOSITEJILHO BBIJIEJICHHBIX KPUTEPUEB).

ba3zoBble uccieaoBareJbCKUue 1eHCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK MCCIEA0BATENBCKUI MHCTPYMEHT MO3HAHUS;
bopMyaupoBaTh BOMNPOCHI, (UKCUPYIOLIKME MPOTUBOpEUnE, Mnpodiemy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHOe, (OpMUPOBATH  THIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJUTH CaMOCTOSITEIIbHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHME IO YCTAaHOBJIICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
OOBbEKTa, SBJIECHMS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SBIICHUSMU, TIPOIIECCAMH;

e CaMOCTOSITENHHO (OPMYTUPOBATH OOOOIIIECHUSI M BBIBOJIBI 110 pe3yJIbTaTaM
MPOBEAEHHOTO HAOJIO/IEHUS, HCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;

e IPOTHO3MPOBATh BO3MOXKHOE pPAa3BUTHE MpOLIECCa, a TAKXKE BbIIBUTATh
IIPEATNOIOKEHNS O €r0 PA3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ undpopmaunmeii:

e BBIBIATH JACPUIUTH UHPOPMALIMH, JTaHHBIX, HEOOXOIUMBIX IJIsi OTBETa
Ha BONIPOC U JJIs PELICHUS 3a]a4H;

e BbpIOMpaTh HMHPOPMALMIO U3  UCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OpMAIUIO
pPa3TUYHBIX BUJOB U (POPM IPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IuyHbIX (HopMax,
WLTIOCTPUPOBATh TpadUyecKy;

e OLECHUBATH HaJEXKHOCTD uHbOopMaIuu 1o CaMOCTOATENIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvhvie KOMMYyHUKamueHble Oelicmeus, obecneyusaom

CchOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YVYAIOUWUXCHL.

OOmennue:



BOCIIPUHUMATh W (QOPMYIHPOBATH CYXKIECHUS B COOTBETCTBHUU C
YCJIOBHUSIMHU M TIEJIIMH OOIICHHUS; SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pPCHHsI B YCTHBIX U MHCHMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS 10
XOJly pelIeHUs 3a/1a4i, KOMMEHTHPOBATh MOJYyUYCHHBIN Pe3yJIbTaT;

B X0JIe 00CYKJIEHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
POOJIeMBI, peraeMoi 3aa4u, BEICKa3bIBATh UCH, HAIICJICHHBIC HAa TIOUCK
pEIICHHs; COMOCTaBISATh CBOM CYXJICGHUS C CYXICHHSIMH JPYTHX
YYaCTHUKOB JHAlIoTa, OOHAPYXHUBATh Pa3IMYMe W CXOJCTBO TO3WIIMIA, B
KOPpPEKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI,
MPEACTABIATh  pE3yJbTaThl  PEMICHHUS  3aJa4d,  JKCIEPUMEHTAa,
UCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C Y4E€TOM 3aJ1a4 MPE3EHTAIIMU U OCOOCHHOCTEH ayJuTOPHUH.

CorpyanuyectBo:

3)

MOHMMATh W WCIOJIb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIUBUTYJIbHON pabOThI IPpH PENICHUH YUYeOHBIX 3a/1a4; TPUHUMATH 11EJTh
COBMECTHOM JE€ATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOMU
paboThI, pacrpeAesiaTh BUAbI padboT, JOroBapUBaThCs, 00CY X AaTh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYMIMOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHHUI,
«MO3TOBBI€ IITYPMbI» W HWHBIC); BBINOJHATH CBOI YacThb pPabOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMHU YJE€HAMU KOMAaH/IbI,
OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOHIMI MPOIYKT MO KPUTEPHSIM,
c(hopMyJIMPOBAaHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanonvie  pecynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposare cmMviC08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCMU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 33]]a4H, BEIOUPATh CIIOCO0 pereHus
C Y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM
uHdopmaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TIO3HABATEIHHOM pediekcur Kak OCO3HaHUS
COBEPIIAEMbBIX JEHUCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3yJIbTATOB;
BJIAJETh CHOCO0AaMU  CaMONPOBEPKH, CAMOKOHTpOJISI Mpouecca |
pe3yJibTaTa pEeIICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IPHU PEIICHUU
3a7a4¥, BHOCUTb KOPPEKTHBBI B [EIATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAMJIEHHBIX OITMOOK, BHISBICHHBIX TPYAHOCTEH;



e OIICHWBATH COOTBETCTBHE pE3yJibTaTa IIENH W YCJIOBHUSAM, OOBSICHSTH
MPUYUHBI JTOCTHKEHUS WIM HEAOCTHXKEHUSI PE3YJbTAaTOB JEATEIIbHOCTH,
HAXOJIUTh OMUOKY, AaBaTh OLICHKY NPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATBI
10 KVIACC

OmnepupoBaTh NOHATUSIMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[TpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HUX MPU pPEUICHUHU
reOMETPUYECKUX 3a/1aY.

OnepupoBaTh NOHATHIMU: NAPATIIETBHOCTb U MEPIEHIUKYISIPHOCTD NPAMBIX
Y IIJIOCKOCTEHN.

KnaccuduuupoBaTe B3aUMHOE pacCIlOIOKEHHUE MPSAMBIX M IIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MOHATUSAMM: JBYTPaHHBIA YroJj, T'paHU ABYTPAHHOIO Yrija,
pedpo BYrpaHHOrO yIJia; JUHEMHBINA yrojl ABYTpaHHOIO yrja; TpajycHas Mmepa
JBYTPaHHOI'O yrJja.

OnepupoBaTh NOHATHUAMU: MHOTOTPAaHHMK, BBINYKJIBIA W HEBBITYKJIbINA
MHOTOI'PaHHHUK, 3JIEMEHTbI MHOTOTPaHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHUIbl MHOTOIPAHHHMKOB (IMpaMuja; NpHU3Ma,
IpSIMOYTOJIBHBIH Mapaenenumnes, Ky0).

KnaccupuuupoBatb ~ MHOrOrpaHHMKH,  BBIOMpass ~ OCHOBaHUS  JJis
Kjaccuukanuy (BBIMYKJIbIE M HEBBINYKJIblE MHOIOTPAaHHUKH, MPABUIIbHBIE
MHOTOI'PaHHUKU; IPSIMbIE U HAKJIIOHHBIE PU3MBbI, TapaJUICACIUIEAbI ).

OnepupoBatTh MOHATUSAMHU: CEKYILAs JIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB.

OOBACHATH IPUHLIUIIBI IOCTPOCHUS CEYEHUH, UCIIOJIb3YSl METO/I CJIEJIOB.

CtpouTh ceyeHUs] MHOTOIPAaHHUKOB METOJOM  CJIEAOB, BBIIIOJIHATH
(BBIHOCHBIE) IIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUIYp: BUL
CBEpXY, COOKY, CHHU3Y.

Pemarp 3a1aun Ha HAXOXKJIEHUE T€OMETPUUYECKUX BEIMUYMH 0 o0pa3Lam Wiu
aJITOpPUTMaM, IPUMEHSS U3BECTHbIE AHAJUTHUYECKHE METOAbl IPU PELIECHUU
CTaHJApPTHBIX MAaTEMaTUYECKUX 3a/1a4 Ha BBIUYMCIIEHUE PACCTOSHUN MEXIYy ABYMs
TOYKaMH, OT TOYKA JO NpsIMOM, OT TOYKM [JO IJIOCKOCTH, MEKIY
CKPEUIMBAIOIUMHUCS NPSIMBIMHU.

Pemarp 3a1aun Ha HAXOXKJIEHUE T€OMETPUUYECKUX BEIMUYMH 10 o0pa3Lam Wiu
aJITOPUTMaM, IPUMEHSS U3BECTHbIE AHAJUTHUYECKHE METOAbl IPU PELIECHUU
CTaHAAPTHBIX  MAaTEMaTHYECKHMX 3aJad Ha  BBIYMCICHHE YIJIOB  MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXJIy HpsIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSMM, IBYT'PaHHBIX YIJIOB.



Beruncnars 0o0bEMBI U IUIONMIAAM TMOBEPXHOCTEM MHOTOIPAHHUKOB (IpU3Ma,
nupamMuaa) ¢ TOpuMeHeHueM (GOpMYyJ; BBIUUCIATH COOTHOIICHHUS  MEXKIY
IUIOLIAASIMU TTIOBEPXHOCTEHN, 00bEMaMu 0I00HBIX MHOTOI'PAHHUKOB.

OnepupoBaTh TOHATUSMHU: CHUMMETPHUS B MPOCTPAHCTBE; LEHTP, OChb H
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TJIOCKOCTh CUMMETPHUH (UTYPHI.

W3Bnekath, mpeoOpa3oBBIBATH W HWHTEPHPETUPOBATH HMHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (PUTypax, MPeACTABICHHYIO Ha YepTekax U
pUCYHKaXx.

[IpuMensaTh reoMerpuueckue ¢GakThl ISl PELICHUs] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJararoruXx HECKOIbKO IAr0B PEIIEHUs], €CJIM YCIOBUS MPUMEHEHUS
3a/1aHbI B IBHOU (popMme.

[IpumeHAT, nOpocTedIIMEe NPOTPAMMHBIE  CPEIACTBA W 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1aU.

[IpuBOANTH HpPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKA3HU, PaCO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJyYEHHBIC 3HAHUS HA IPAKTHUKE: aHAJU3UPOBATH DPEaAJIbHbBIC
CUTyallUd W TPUMEHATh HU3YUYEHHbIE IOHSATHUS B MPOLECCE IOUCKA PEIICHUs
MaTteMaTU4ecku ChOpPMYJIMPOBAHHON MpoOJEeMbl, MOJEIUPOBATh peaJbHbIC
CUTyalluM Ha f3bIKE TE€OMETPUH, UCCIEIOBaTh IIOCTPOCHHBIE MOJCIH C
UCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, armapara ajareopsl; peraTh
IIPAKTUYECKUE 3a]1a41, CBA3AHHBIE C HAX0XKICHUEM T€OMETPUUECKUX BEJTUYHH.

11 KIIACC

OnepupoBaTh MNOHATUAMU: I[WIMHAPUYECKAs MOBEPXHOCTh, 0OO0pa3yroIiue
UWJIUHIPUYECKOW  MOBEPXHOCTU;,  IWIMHAP,  KOHUYECKAass  IMOBEPXHOCTb,
00pa3yrole KOHMYECKON MOBEPXHOCTH, KOHYC; chepruueckas MoBepXHOCTb.

Pacnio3naBath Tena Bpamenus (IWIMHAP, KOHYC, cdepa u map).

OOBSICHATH CLIOCOOBI MOTYYEHHUS TEJ BPAILICHHUS.

KnaccudunupoBats B3auMHOE pacroiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CEerMEHTa; IIAPOBOM CIJIOM, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boruucnsate  00BEMBI M IUIOIIAAM  TMOBEPXHOCTEH TN  BpaIlEHUS,
FEOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHSATUSMH: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
OmMMCaHHBIA OKOJIO cdepbl; chepa, BOUCAHHAS B MHOTOTPAHHUK WIH TEJO
BpaLICHUS.

BbIunCasATh COOTHOIIEHUS MEXIY TUIOMIAIIMH MOBEPXHOCTEH U 00BEMaMHU
MOJA0OHBIX TEJl.



N300paxarh u3yuyaemble (UTYpbl OT PYKHM U C NPUMEHEHHEM MPOCTHIX
YEepPTEIKHBIX UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPOPETHPOBATH M MNpeoOpa3oBbIBaTh HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YePTEKax U
PUCYHKAaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BpINOJNIHATE  JEUCTBUSA CJHOXKEHUsSI BEKTOPOB, BBIYMTAHUSA BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJaIO0T.

[IpuMeHTh IpaBUIIO NTApaJUICIICIIAIIEAA.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPANHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXAY
BEKTOpPaMH, CKaJIsIpHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M IIPOU3BEIACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJsApHOEC IPOU3BEIACHUE, pACKIAAbIBATE BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumeHnsaTs reomeTpuueckue (axkTbl UIsl PELICHHS CTEPEOMETPUUYECKUX
3a7ay4, PEANOJIAraloIUX HECKOIBKO LIaroB PELIEHUs, €CJIU YCIOBUA IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

Pemate npocreimme reoMeTpu4ecKue 3aJayd Ha NPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemarp 3amauym Ha 0KA3aTeNbCTBO MATEMATUYECKUX OTHOLICHUH U
HaXO0KJIeHWEe F€OMETPUUECKUX BEJIMYMH 110 00pa3laM Wi aJlrOpuTMam, MpUMeEHss
U3BECTHBIE METO/bI IIPU PELIEHUH CTAHAAPTHBIX MaTEMATUYECKUX 3a/1a4.

[IpuMmeHATs  mpocTedlive NPOrPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOaMTE HpUMEpPBl MATEMAaTHYECKUMX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIpuMeHATh TOJNy4YEHHBbIE 3HAHUSA Ha IPAKTHUKE: aHAJIU3UPOBATh PEaJIbHbBIC
CATyallud U IPUMEHATb WU3YYEHHBIC IIOHATUSA B IIPOLIECCE IIOUCKA PELICHUS
MaTE€MaTU4ecKu CQOpPMYIHPOBAHHONM NpPOOIEMBI, MOJIEIUPOBATH pEalbHbIC
CUTyallud Ha A3bIKE T[EOMETPUHU, UCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI U TEOpeM, amnapara ajireOpsbl; perarhb
IIPAKTUYECKUE 3a1a4U, CBA3AHHBIC C HAXOKICHUEM IT'€OMETPUYECKUX BEIIMYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuyecTBo uacoB 3.J'IeKTp0HHLIe I[eﬂTeJIbHOCTb
Ne HaumeHoBaHue pa3ie/ioB U pakTu (uu¢posbie) YYHTEJIS C yIeTOM
KoHTpoJbHbIE
n/n TE€M NPOrpamMmbl Bcero p JecKue o0pa3oBaTe/ibHbIE nporpamMmmal
a00ThI
P padoThbI pecypchl BOCHHUTAHNS
bubmuoreka [JOK YcTaHaBIMBaTH
BBenenue B crepeoMeTpuio 10 https://m.edsoo.ru/1¢209¢  moBepHUTEIBHBIC
37 OTHOILCHHS MEXKIY
[IpsimMbIe ¥ TIIOCKOCTH B Bbu6nunoreka [JOK YUYUTECIIEM U
npoctpaHctse. [lapamiensHoCcTh 12 https://m.edsoo.ru/1¢209¢  0O0y4aromUMHuUcs,
MPSIMBIX U MJIOCKOCTEHN 37 CIOCOOCTBYIOIIHNX
bu6mmoreka [IOK MTO3UTUBHOMY
[lepnieH UKy ASIPHOCTD MPSMBIX
- 12 https://m.edsoo.ru/1c209¢  BOCIIPHUATHIO
U TJIOCKOCTEN
37 00y4JarmuMucs
Bu6mmorexa [{OK TpeOoBaHUil U IPOCHO
Vsl MeXay NpsSMbIMU U
10 https://m.edsoo.ru/1c209¢  yuurens. [loOyxnars
TJIOCKOCTSIMU
37 oOyyJaronmxcs
Bu6nnorexa [IOK co0JII0/1aTh Ha YPOKE
MHOrorpaHHuKu 11 https://m.edsoo.ru/1c209¢  OOLIENPUHATHIE HOPMBI
37 IIOBEECHUS, IIPABUIIA
Bbuoauorekxa I_[OK 00IIIEHUS CO CTapuIMMH
O06BEMBI MHOTOTPAaHHUKOB 9 https://m.edsoo.ru/1c209¢  (yYHTEIAMH) U
37 CBEPCTHUKAMH
G oK (oOyuaromummucs).
[ToBTOpEeHMeE: ceueHus, nbmaorexa 1 [MonnepxxuBats B
4 https://m.edsoo.ru/1¢209¢

PACCTOSAHUA U YTIJIbI

37

JETCKOM KOJUIEKTHBE
JIEJIOBY10,



TIpYKeI00HY IO
atMocdepy. CTpouThb
BOCIIUTATEIIHHYIO
NeSITeTLHOCTD C YYETOM
KyJbTYPHBIX pa3inuuit
JIETE, MOJTOBO3PACTHBIX
Y MHJIMBUYaTTbHBIX
0COOEHHOCTEH.
[IpuBnexkars
BHUMOOYYAroImuxcs K
[IEHHOCTHOMY acCIIeKTy
U3y4aeMbIX Ha YPOKE
SIBIICHUH, TIOHATHH,
MPUEMOB.
AHanu3npoBaTh
peallbHOE COCTOSIHUE el
B yueOHOM Kiacce/
rpymnme. [Tobyxnatb
00y4JarImuxcs
co0JII01aTh HAa YPOKE
NPUHLIUIBI Y4eOHOM
JTUCIUIUTMHBL U
caMOOpraHu3allu.Oprad
U30BBIBaTh 9KCKYpPCHUH,
MOXO/IbI, SKCTICTUITIH U
T.II. 3aIIMUINATh
JOCTOUHCTBO U
UHTEPECHI
oOyyaromuxcs,
MIOMOTaTh JETSM,



OKa3aBIIUMCS B
KOH(JIMKTHOW CUTYallun
W/WITN HEOIaronmpHuATHBIX
YCIIOBUSIX.

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 68 > 0



11 KJTACC

HaumenoBanue
Ne i/m pa3aesioB U TeM

NPOrpaMMblI

1 Tena BpameHus

2 O0BEMBI TEN

BekTopbl 1 KOOpAUHATHI
B IIPOCTPAHCTBE

[ToBTOpEHHUE,
4 000011IeHNE,
cUCTEeMaTH3aIHsI 3HaHUHN

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

KoandyecTBO 4acoB

Bcero

12

10

34

KoHTpoJbHbIE
padoThI

IIpakTHyec
KHe
padoThI

DJICKTPOHHBIE

(uudposbie)
o0pa3oBaTe/ibHbIE

pecypcebl

bubmuoreka [JOK
https://m.edsoo.ru/1c2

09e37

bu6nmmoreka [IOK
https://m.edsoo.ru/1c2

09e37

bu6mmoreka [IOK
https://m.edsoo.ru/l1c2

09e37

bu6mmoreka [IOK
https://m.edsoo.ru/1c2

09e37

JlesATeIbHOCTD
YUHTEJS € y4eTOM
NMPOrpaMmblI
BOCIIUTAHUS

YcranasiuBaTh
JIOBEPUTEITbHbBIE
OTHOILICHUS MEXTY
YUUTENIEM U
00y4JaronmMucs,
CIOCOOCTBYIOILIUX
MO3UTUBHOMY
BOCTIPUSTHUIO
00y4armuMucs
TpeOoBaHUil 1 IPOCHO
yuutens. [ToOyxnaTs
00y4arImuxcs
coOiroaaTh Ha ypoKe
OOLIeNPUHSATHIE
HOPMBI ITOBEACHMUS,
npaBujia OOIIEHUS CO
CTapLIUMU
(yuutensmu) u
CBEPCTHUKaMH
(oOyuaroumucs).
ITopnepxxuBars B
JIETCKOM KOJUIEKTHUBE
JIETIOBYIO,



TIpYKeI00HY IO
atmocdepy. Ctpoutsb
BOCIIUTATEIIHHYIO
JeSITeTLHOCTD C
Y4ETOM KYJIbTYPHBIX
pa3nu4uil geTeu,
MOJIOBO3PACTHBIX U
WHIMBHUIYaTbHbBIX
0COOCHHOCTEH.
IIpuBnekars
BHUMOOYYArOIuXxcs K
[IEHHOCTHOMY acCIIeKTy
U3y4aeMbIX Ha YPOKE
SIBIICHUH, TIOHATHH,
MPUEMOB.
AHanmmM3upoBaTh
peallbHOE COCTOSIHHE
JieNl B y4eOHOM
KJacce/ TpyImme.
[ToOyxnatp
oOyyJaronmxcs
co0JII0/1aTh Ha YPOKE
MPUHITUTIBI YIEOHOU
JTUCIUTUTAHBL U
CaMOOPraHU3aluu.OpT
AHU30BBIBATH
IKCKYPCHUH, TOXOIHI,
SKCHEIUINH U T.I1.
3amumars
JIOCTOMHCTBO U



UHTEPECHI
oOyJaromuxcs,
IIOMOTraTh JICTSM,
OKa3aBIIMMCS B
KOH(DJIUKTHOM
CUTyaIluu U/Uiau
HEOJIaronpHUsTHBIX
YCIIOBHSIX.






IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Konn4yecTBo 4yacos DJICKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Koutpoasnbie IIpakTuueckue
n/n Bcero H3y4eHus: oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
OCHOBHBIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, IIpsiMasi, MJI0CKOCTH,
npocTpaHcTso. [IpaBuna
bu6nmmoreka [IOK
n300pa’keHus Ha pUCYHKaX: 1

https://m.edsoo.ru/aecc77cd

M300paKeHUS TIOCKOCTEH,
MapaIebHBIX IPSIMBIX (OTPE3KOB),
CepeMHbI OTpE3Ka

ITonstus: MEepeCCKarOIMrCCH

bu6nmmoreka [IOK
TUIOCKOCTH, MEePECEKAIONINECs psiMast 1

https://m.edsoo.ru/2d8a9¢99

" IJIOCKOCTh

[TonsTus: nepecekaromumecs
TIJIOCKOCTH, TIEPECEKAIONTUecs psMast 1
U IIJIOCKOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/db685€e73

3HaKOMCTBO C MHOT'OTPaHHUKaMH,

n300pakeHue MHOTOIPaHHUKOB Ha ! bubnuorexa [IOK
pUCYHKaXx, Ha IPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
gepTekax
Hauanwsubie cBeenus o kyoe u

bubmuoreka [JOK

a e, a3Bé OJICTH. 1
[TPAMIIE, HX PA3BEPTIH 1 MOACIH https://m.edsoo.ru/b30dff38

CeueHus MHOT'OIrpaHHUKOB

bub6muoreka [JOK

H 0 1
AUAILHBIC CBEICHITT 0 Kybe 1 https://m.edsoo.ru/3d8ffd32




10

11

12

13

14

nUpaMuie, UX pa3BEPTKH U MOJIEIH.
CeueHnst MHOIOIpaHHUKOB

TTonsarre 00 akCHOMaTHYECKOM
MOCTPOSHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIICJCTBUS U3 HUX

TToustue 00 akCMOMATHYECKOM
MTOCTPOCHUH CTEPEOMETPHUH: AKCHOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

TToustue 00 akCMOMATHYECKOM
MTOCTPOCHUU CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUH U CICACTBUS U3 HUX

TToHsATHE 00 AaKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUH U CISACTBHSI U3 HUX

B3anMHOe pacnosioxkeHue NpsMbIX B
IIPOCTPAHCTBE: MEPECEKaroIuecs,
NapajulelIbHbIE U CKPEIMBAIOLINECS
IIpsIMBIE

[TapaynenbHOCTh NPSAMBIX U
IJIOCKOCTEHN B POCTPAHCTBE:
napaJuiesIbHbIE MIPSIMBIE B
IIPOCTPAHCTBE; NapAIICIIBHOCTD TPEX
MIPSIMBIX

[TapaynenbHOCTD NPSAMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE:
[TapannensHOCTH NPSIMON U
IIJIOCKOCTH

VYrisl ¢ COHaAITpaBJICHHbIMU

bu6nmmoreka [IOK
https://m.edsoo.ru/Occ5céfe

bu6mmoreka [IOK
https://m.edso0.ru/239¢8cb4

bub6muoreka [JOK
https://m.edsoo.ru/65¢6b106

bubmuoreka [JOK
https://m.edsoo.ru/258fc245

bu6nmmoreka [IOK
https://m.edsoo.ru/1a25201f6

bu6nmmoreka [IOK
https://m.edsoo0.ru/93ad36b3

bu6mmoreka [IOK
https://m.edsoo.ru/ee1d19b9

bu6mmoreka [IOK
https://m.edsoo0.ru/9f4071b9




15

16

17

18

19

20

21

22

23

24

25

26

CTOpPOHAMH

VYron Mexay NpsiMbIMU B
MIPOCTPAHCTBE
VYroa Mexay npsMbIMU B

MIPOCTPAHCTBE

[TapaynnenbHOCTD MIIOCKOCTEN:
MapayieIbHbIE TIJIOCKOCTH

CsoiicTBa napajisIeJIbHbIX IIOCKOCTEH

[Ipocreiinme npocTpaHCTBEHHbBIE
(GuUrypsl Ha MIIOCKOCTH: TETPASP,
KyO, mapaJenenumnen

[Toctpoenne ceuenui

[Toctpoenune ceuenui

KonrtponsHas pabota o teme
"[IpsimMble ¥ TIIOCKOCTH B
npoctpanctse. [lapamiensHoCcTh
MPSIMBIX U IIJIOCKOCTEN"

[TepieHAMKYISAPHOCTD MPAMOUN 1
IJIOCKOCTH: TIEPIEHINKYJIIPHbIE
MpsIMBbIE B IPOCTPAHCTBE
[IpsimMble napayienbHble U
MEPIEHIUKYISIPHBIE K INIOCKOCTH
[Ipsimble napasuienbHble U

NECPpHNCHAUKYIIAPHBIC K INIOCKOCTU

[Ipu3Hak neprneHIuKyIsIpHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/fe733862

bubmuoreka [JOK
https://m.edsoo.ru/2935a9a0

bu6nmmoreka [IOK
https://m.edsoo.ru/2e1 8255

bu6mmoreka [IOK
https://m.edsoo.ru/e504d656

bu6mmoreka [IOK
https://m.edsoo.ru/4a28dc02

bu6mmoreka [IOK
https://m.edsoo.ru/1d434d0f

bu6nmmoreka [IOK
https://m.edsoo.ru/ec26fe5d

bu6nmmoreka [IOK
https://m.edsoo.ru/9a0a%¢e56

bu6mmoreka [IOK
https://m.edsoo.ru/b19f6a5d

Bbubnuoreka [JOK
https://m.edsoo.ru/0acl1¢95

bubmuoreka [JOK
https://m.edsoo.ru/ba545966

bu6mmoreka [IOK




27

28

29

30

31

32

33

34

35

36

37

38

IPSIMOM U TNIOCKOCTHU

[Ipu3Hak neprneHIuKyIsIpHOCTH
MPSAMOU U TNIOCKOCTH

Teopema o npsamoit
MEPIEHANKYISPHOMN MJIOCKOCTH

Teopema o npsiMon
NEPIEHIUKYIISIPHON IIJIOCKOCTH

Teopema o npsiMoi
MEePIEeHIUKYIISIPHOI MIIOCKOCTH

[lepnieHIUKyIsIp U HAKJIIOHHBIE:
paccTosiHue OT TOYKH J0 IJIOCKOCTH,
paccrosiHue OT NPSIMOM A0 MJIOCKOCTH

[leprienAUKYISIp M HAKJIOHHBIE:
paccTosiHUE OT TOYKHU J0 MIIOCKOCTH,
paccTosiHUE OT IPSIMOMU 10 MIIOCKOCTH

[leprieHAUKYISIp M HAKJIOHHBIE:
paccTosiHue OT TOYKH JI0 TNIOCKOCTH,
paccTosiHue OT MPSAMOMN 10 MIIOCKOCTH

[lepnieHIUKyISIp U HAKIIOHHBIE:
PacCTOsSHUE OT TOYKH JI0 IIIOCKOCTH,
paccTosiHUE OT MPSIMOM 10 INIOCKOCTH
VYTIuBl B IPOCTPAHCTBE: YIOJl MEXAY
MPSIMOM M TUIOCKOCTBIO

JIByrpaHHbIN yroJl, TMHEUHBIA YIoJl
JBYTPaHHOI'O yria

JIByrpaHHbIN yToJl, TMHEUHBIA YroJI
JBYTPaHHOIO yria

[lepneH UKy IAPHOCTD INIOCKOCTEN:

https://m.edsoo.ru/f85bfc46

bu6mmoreka [IOK
https://m.edsoo.ru/79165d15

bubmuoreka [JOK
https://m.edsoo.ru/635¢5087

bu6nmmoreka [IOK
https://m.edsoo.ru/bd3745{8

bu6mmoreka [IOK
https://m.edsoo.ru/7d18834b

bub6muoreka [JOK
https://m.edsoo.ru/33c477d3

bubmuoreka [JOK
https://m.edsoo.ru/66fefadd

bu6mmoreka [IOK
https://m.edsoo.ru/a5Sb7b8e3

bu6mmoreka [IOK
https://m.edsoo.ru/dbee22bc

bub6nuoreka [JOK
https://m.edsoo.ru/6b61b2b4

bu6nmmoreka [IOK
https://m.edsoo.ru/5fa0b3ce

bu6mmoreka [IOK
https://m.edsoo.ru/c7c¢777ed

bu6mmoreka [IOK




39

40

41

42

43

44

45

46

47

IIpU3HAK EPIEHAUKYIIPHOCTH ABYX
IJIOCKOCTEN

[lepneHAUKYIAPHOCTD MIOCKOCTEM:
MPU3HAK NEPHEHANKYISIPHOCTH ABYX
TUIOCKOCTEMN

[lepneH UKy IAPHOCTH IIIOCKOCTEN:
MIPU3HAK NEPIEHAUKYIISIPHOCTH JIBYX
IJIOCKOCTEN

Teopema o Tpéx nmepneHAUKyIsIpax
Teopema o Tpéx nmepneHAUKyIIpax

Teopema o0 TpEX NMepneHauKyJIsIpax

KontponbHas paboTa mo Temam
"IleprieHIUKYISPHOCTH NPAMBIX U
mIockocTel" U "YTIbl MeXay
MPSIMBIMU U TUIOCKOCTSMH"

[loHATHE MHOTOTPAaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPAHHUKA,
BBIITYKJIbIE Y HEBBITYKJIbIE
MHOT'OI'PaHHUKH; pa3BEPTKa
MHOT'OTpaHHHUKA

[Ipu3ma: n-yronbHas npu3ma; rpaHu U
OCHOBaHUS PU3MBL; TIpsIMast U
HaKJIOHHAS MTPU3MBbI; OOKOBas U
TMOJIHASI TOBEPXHOCTh IPU3MBI

[Tapamenenunen, IpsMOYTOJIbHBIN
napasuJiesIenuIe ¥ ero CBOUCTBa

https://m.edsoo.ru/ec3e2da3

bu6nmmoreka [IOK
https://m.edsoo.ru/ed9e2a8e

bu6mmoreka [IOK
https://m.edsoo.ru/ba75dc57

bu6mmoreka [IOK
https://m.edsoo.ru/e4972cdc
bu6mmoreka [IOK
https://m.edsoo.ru/52188a7d

bu6nmmoreka [IOK
https://m.edso0.ru/9246736

bu6nmmoreka [IOK
https://m.edsoo.ru/5b971ef3

bu6nmmoreka [IOK
https://m.edsoo.ru/2d24e873

bu6mmoreka [IOK
https://m.edsoo.ru/b4ad63ad

bu6mmoreka [IOK
https://m.edsoo.ru/8a7be683




48

49

50

51

52

53

54

[Mupamupa: n-yronpHast mupaMuiaa,
I'paH ¥ OCHOBAHUE MUPAMHU/IBL;
OO0KOBas U NOJIHAs! IOBEPXHOCTh
MUPaMUJIbI; IPaBUIIbHAS U yCEUEHHAS
nupamuIa

[IpaBuIbHBIE MHOTOTPAHHUKU:
MOHSATHUE MPABHIBLHOTO
MHOTOTpaHHHKA; IPABIIIBHAS TTPH3Ma
Y TIpaBWJIbHAS TIHPAMHU[IA; TIPABUIIbHAS
TpeyTroibHas MUpaMuIa 1
NPaBWIBHBIN TETpa’ap; KyO
[IpencraBneHue o MpaBUIBHBIX
MHOTOTpaHHHUKaX: OKTadIp,
TOAEKAdIP U UKOCASIP.

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIBHO TOUKH,
MPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETpUHU B IUpaMUIax,
napajuiesienuneaax, NpaBuIbHbIX
MHOTOTpaHHHUKaX

BrIuncnenue piieMeHTOB
MHOTOTPaHHHUKOB: p&0pa, AMaroHamu,
YIJIBI

[Tnomaas 60KOBOM MOBEPXHOCTH H
IIOJIHOM NTOBEPXHOCTH MPSMOU
IIPU3MBI, IUIOLIAJb OCHOBAHM,
TeopemMa 0 OOKOBOI MOBEPXHOCTH
NPSAMOM IPU3MBI

[Tnomaas 60KOBOM MOBEPXHOCTH U

bubmuoreka [JOK
https://m.edsoo.ru/fblcd0as

Bbub6nuoreka [JOK
https://m.edsoo.ru/074c8865

Bbu6mmoreka [JOK
https://m.edsoo.ru/a0fdd5bf

bubmuoreka [JOK
https://m.edsoo.ru/b9e¢777d9

bubmuoreka [JOK
https://m.edsoo.ru/6¢cdbecef

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

bubmuoreka [JOK



55

56

57

58

59

60

61

62

63

64

65

[IOBEPXHOCTHU ITPaBUIILHOMN

MUPaMU/IbI, TEOPEMa O TUIOIIAIH
OOKOBOI1 MOBEPXHOCTH YCEUEHHOMN

nmrupaMHu bl

KonrtpomnbHas pabota o teme
"MHororpaHHuku"

[Tonsarue 06 06vEMe
O0BEM nupamMuIbI
O0BEM nupamMuIbI
O06bEM upamMuIbl
O06bEM upamMuIbl
O06BEM IpU3MBI
O0BEM npu3MbI

O0BEM npu3MbI

KonrtpomnbHas pabota o teme
"O06bEMBI MHOTOI'PaHHUKOB"

[ToBTOpEeHue, 06001IEHNE
cUCTeMaTu3alis 3HaHUH.
[ToctpoeHue ceuenuii B
MHOTOTpaHHHUKE

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

bu6nmmoreka [IOK
https://m.edsoo.ru/a95f5¢c04

bu6nmmoreka [IOK
https://m.edsoo.ru/7ad0020b
bu6mmoreka [IOK
https://m.edso0.ru/235171b3
bubmuoreka [JOK
https://m.edsoo.ru/f47dfefd
bub6nmoreka [JOK
https://m.edsoo.ru/79¢10312
bub6muoreka [JOK
https://m.edsoo.ru/2faadc3f
bu6mmoreka [IOK
https://m.edso00.ru/79853608
bu6mmoreka [IOK
https://m.edsoo.ru/1e053890
bu6nmmoreka [IOK
https://m.edsoo.ru/482d3f51

bu6nmmoreka [IOK
https://m.edsoo.ru/28a6573c¢

bu6mmoreka [IOK
https://m.edsoo.ru/098bedad




66

67

68

[ToBTopenue, 0600IIEeHNE
CUCTEMaTU3aLMs 3HAHUMN.
Brruncnenue paccTosHuM: MEXIY
JBYMsI TOYKaMH, OT TOUKH J10 IPSMOIA,
OT TOYKH [0 MJIOCKOCTH, MEKIY
CKPEIIMBAIOIUMHUCS IPSIMBIMU

HroroBast KOHTpOJIbHAS paboTa

[ToBTOpEeHnue, 06001IEHNE
CHCTEMAaTHU3aIlUs 3HAaHUI.
Brruncnenue yrioB: Mexay
CKPEIIMBAOIIUMHUCS TPSIMBIMH,
MEXKIYy NPSAMOU U IIIOCKOCTHIO,
JBYTPAaHHBIX YIJIOB, YTJIOB MEXIY
IUIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

Bbu6mmoreka [JOK
https://m.edsoo.ru/f7792ba9

bub6muoreka [JOK
https://m.edsoo.ru/b9146bc0

bu6mmoreka [IOK
https://m.edsoo.ru/56765e8b




11 KJTACC

Tema ypoka

Cdepa u map: mueHTp, paauyc,
AMaMeTp; IUIOIIA/Ib TIOBEPXHOCTH
cepsl

B3anmnoe pacrnosioxeHue cepsl 1
TUIOCKOCTH; KacaTeIbHask INIOCKOCTh
K chepe; Turomaas chepol
N3ob6paxenue chepsl, mapa Ha
miockoctd. CeueHus mapa

[{umaapuYeckas MOBEPXHOCTb,
oOpa3zyromue MUIHHIPHIECKOM
MOBEPXHOCTH, OCh IIWIHHIPUICCKON
MOBEPXHOCTHU

Hunuuap: ocHOBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yroias 1 oCh;
Iomanas OOKOBOU M HOJHOM
MMOBEPXHOCTHU

N300paxenne nuauHapa Ha
wiockocTu. Pa3BépTka muamuHapa.
Ceuenns murHApA (TUIOCKOCTEIO,
napauIeIbHON HITH
NEePICHINKYISIPHOH OCH LIMHPA)

Konuyeckas moBepxXHOCTb,

KoandyecTBO 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTHYecKue
padoThI

JlaTa
HU3yYeHUs

DJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

bub6muoreka [JOK
https://m.edsoo.ru/0341bc2b

Bbu6mmoreka [JOK
https://m.edsoo.ru/bed12a43

bu6nmmoreka [IOK
https://m.edsoo.ru/bcl1 5712

bu6nmmoreka [IOK
https://m.edsoo.ru/6054b8c1

bu6mmoreka [IOK
https://m.edsoo.ru/188f6216

bu6mmoreka [IOK
https://m.edsoo.ru/016e25eb

bu6mmoreka [IOK
https://m.edsoo.ru/c94ba09b




10

11

12

13

14

15

16

o0pa3yromne KOHUIeCKOn
MIOBEPXHOCTH, OCh U BEPILLINHA
KOHHYECKOU ITOBEPXHOCTH

KoHyc: ocHOBaHHME 1 BepIlHHA,
o0pasyromias 1 0Ch; IUIOIIAb
OOKOBOH M MMOJIHOW TOBEPXHOCTH

Y ceu€HHbIN KOHYC: 00pa3yroIme u

BbICOTA, OCHOBaHUA U OokoBas
IMOBCPXHOCTH

N3006paxeHune koHyca Ha
II0CKOCTH. Pa3BépTka KoHyca.
CeueHnus koHyca (TUIOCKOCTHIO,
MapajyieIbHON OCHOBAHHMIO, U
IJIOCKOCTBIO, IPOXOSIIEH Yepes
BEPIIHHY)

KomOunanwmst Ten BpamieHus u
MHOTOTPaHHUKOB

MHOrorpaHHukK, OIMCaHHBIA OKOJIO

cdepsl; chepa, BMcaHHas B
MHOTOTPAHHHK HJIH B TEJIO
BpaIICHUS

[Toustue 006 00BEMe. OCHOBHEIC
CBOMCTBA 00BEMOB TET

O0BEéM nnMIMHIpa, KOHyca
O06BEM mapa u mwiomaas cheps

[TogoOHbIe TeNa B MPOCTPAHCTRE.

bu6nmmoreka [IOK
https://m.eds00.ru/897dd3b2

bu6mmoreka [IOK
https://m.edsoo.ru/1468bab3

bu6mmoreka [IOK
https://m.edsoo.ru/0bdelbe8

bu6mmoreka [IOK
https://m.edsoo.ru/3cefl0e5

Bbubnuoreka [JOK
https://m.edsoo.ru/0b136158

bubmuoreka [JOK
https://m.edsoo0.ru/26a03tb7

bu6nmmoreka [IOK
https://m.edsoo.ru/5513d87b

bubmuoreka [JOK
https://m.edsoo.ru/d189bde2

bubmuoreka [JOK
https://m.edsoo.ru/810cfleb




17

18

19

20

21

22

23

24

25

26

CoOTHOIIIEHUS MEXKTY TUTOIIASIMU
MOBEPXHOCTEH, 00BEMaMHU
IMOTOOHBIX TEI

KonTponbHas paboTta no temam
"Tena Bpamenus" u "O6bemsl Ten"

Bekrtop Ha mmockocTH U B
MIPOCTPAHCTBE

CnoxxeHne U BIUNTAaHHUE BCKTOPOB

YMHOXKEHUE BEKTOpa Ha YUCIIO

PasnoxeHne BekTopa 1o Tpém
HEKOMIUTAHapHBIM BEKTOPaM.
[IpaBuio mapannenenunena

Pemenue 3ama4, CBSI3aHHBIX C
IIPUMEHEHNEM NIPAaBUII ACHCTBUM C
BEKTOPaMH
KoopauHaTHO-BEKTOPHBIN METOA
IIPU PELIEHUN FEOMETPUUECKUX
3a1a4

IIpssmoyronbHas cucrema
KOOpJUHAT B IIPOCTPAHCTBE.
Koopaunatsl Bektopa. [Ipocreiinme
3a/1a4d B KOOpAMHATAX

Yron Mexay BEKTOpaMH.
CkansipHOE IPOU3BEICHNE BEKTOPOB

Brruucnenue yrioB mexny
MIPSAMBIMH U TUIOCKOCTSMH

bu6nmmoreka [IOK
https://m.edsoo.ru/4a33a8ab

bub6muoreka [JOK
https://m.edsoo.ru/5caefclb

Bbu6mmoreka [JOK
https://m.edsoo.ru/23{41089

bu6mmoreka [IOK
https://m.edsoo.ru/dee379¢b

bub6nmoreka [JOK
https://m.edsoo.ru/a28fd74e

Bbub6nuoreka [JOK
https://m.edsoo.ru/5a827900

bubmuoreka [JOK
https://m.edsoo.ru/d3alfe30

bu6mmoreka [IOK
https://m.edsoo.ru/48db7058

bu6mmoreka [IOK
https://m.edsoo.ru/725effc4

bub6muoreka [JOK
https://m.edsoo.ru/8efbe78e




27

28

29

30

31

32

33

34

Konrponsnas pabora o Teme
"BekTophl 1 KOOpAUHATHI B
npocrtpaHncrae”

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpeHME, 0000IIEHNE 1
cucremMaTu3anus 3HaHui. OCHOBHbBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpeHME, 0000IIEHNE 1
cUcTeMaTu3alus 3HaHui. 3agaqu
TUTAHUMETPUH U METOJIbI UX
pelieHus

[ToBTOpeHME, 0600IIEHNE 1
cUcTeMaTu3alis 3HaHui. 3agauyn
TJIAHUMETPUH ¥ METOJIbI X
pelieHus

[ToBTOpeHME, 0000IICHNE 1
cucreMatu3anus 3HaHuil. OCHOBHEIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTepEeOMETPUU

Hrorosasi koHTpoIbHAs paboTa

[ToBTOpeHME, 0000IICHNE 1
cUcTeMaTu3alus 3HaHU!

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

bubmuoreka [JOK
https://m.edsoo.ru/77¢22f{c5

bu6nmmoreka [IOK
https://m.edsoo.ru/1780basd

bu6mmoreka [IOK
https://m.edsoo.ru/078cd184

bu6mmoreka [IOK
https://m.edsoo.ru/7491efe0

bu6mmoreka [IOK
https://m.edsoo.ru/4dffda97

bu6mmoreka [IOK
https://m.edsoo.ru/74b2ad91

bu6mmoreka [IOK
https://m.edsoo.ru/ec24dfc2

Bbubnuoreka [JOK
https://m.edsoo.ru/f465d10e







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM ITIPOI'PAMMOBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

IIpoBepsiemble NpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHO MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMsd

I'eomertpus

OnepupoBaTh NOHATUSAMH: TOUKA, MPSMasi, INIOCKOCTh

[TpuMeHSATh aKCHOMBI CTEPEOMETPUH M CIEICTBHS U3 HUX NPH PEIICHUH
reOMEeTPUUECKUX 3a]a4

OmnepupoBaTh MNOHATUSAMH: MAPAUIEIBHOCTh U MEPHEHIUKYJISIPHOCTh
MPSIMBIX U IIJIOCKOCTEMN

KnaccuduimpoBarh B3auMHOE pacrlooKeHUE MPSIMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE

OmnepupoBarh MOHATUSMH: JBYTPAHHBIM yTOJI, TPAaHH JBYTPAHHOTO yTJa,
peOpo ABYTpaHHOIO yTIia, JUHEHHBINH yroJl JBYTPaHHOIO yria, rpagycHast
Mepa ABYTpaHHOTO yriia

OmnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHK, BBIMYKIBIH W HEBBITYKIIBIA
MHOT'OI'PaHHMK, 3JIEMEHTHI MHOTOTPaHHUKA, MPaBUIIbHBIA MHOTOI'paHHUK
Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (NHMpamMuja, MpHU3Ma,
NPSAMOYTOJIBHBIN Mapajuienenumnes, Kyo)

KnaccudummpoBarb ~ MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS  JUIA
kinaccuukanuy  (BBINYKJIBIE M HEBBINYKJIblE  MHOIOI'DAaHHHKH,
NpaBUIbHbIE MHOTOTPAHHUKH, TPSMBIE M  HAKJIOHHBIE IPU3MBI,
napasuIeTIeTUTIC b))

OmnepupoBatb MOHATHUSIMU: CeKymas TUTOCKOCTB, ceueHue
MHOT'OI'PaHHHUKOB

OOBACHATH  NPUHLMIIBI  TOCTPOCHUS  CEYEHHH  MHOTOI'PAaHHHMKOB,
HCIIOJIB3YSl METO/ CJIEJIOB

CTpouTh Ce4YeHUS MHOTOTPAHHUKOB METOJOM CIIE/IOB, BBITIOJHATH

(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYP:



7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

BUJ CBEPXY, COOKY, CHU3Y

Pemate 3amaun Ha HAXOXKACHUE TEOMETPUICCKUX BEIMYMH IO oOpasiaM
WU aJropuTMaM, MPUMEHSSI M3BECTHBIE AHAIUTHYECKUE METOJbl MpU
pPELIEHHH CTaHJIApTHBIX MAaTeMaTHYECKUX 3a/Jad Ha BBIYUCIICHUE
pacCTOSTHUN MEXIy JIBYMsI TOYKAMH, OT TOYKHU JO MPSMOU, OT TOYKU JI0

IIIOCKOCTH, MEXKAY CKPCIIUBAIOIIUMHUCS IMTPAMBIMHA

Pemate 3amaun Ha HAXOXKIACHUE TEOMETPUYCCKUX BEIIMYMH MO oOpa3laM
WU aJropuTMaM, MPUMEHSSI M3BECTHBIE AHAIUTHUYECKUE METOIbl MpU
pPELICHUHN CTAaHAAPTHBIX MATEMAaTHYECKUX 3a/Ja4 Ha BBIYMCIICHUE YTJIOB
MEXIY CKPEHIMBAIOIIUMHUCS TPSIMBIMH, MEXAY MPSIMONW U MIOCKOCTHIO,

MEX/1y TUIOCKOCTSIMH, IByTPaHHBIX YIJIOB

Boruncnate 00bEMBI M IUIOUIAAM TOBEPXHOCTEM MHOTOTPAHHUKOB
(mpu3ma, nmupamMuaa) ¢ npuMeHeHrneM GOpMYII, BBIYUCISATH COOTHOIIICHUS
MEXKIY IJIOMIAIIMH IIOBEPXHOCTEH, o0bpEMamMu 10J1I00HBIX

MHOT'OT'PpaHHUKOB

OHepI/IpOBaTB MNOHATHUAMU: CUMMCETPUA B IPOCTPAHCTBE, LHECHTP, OChb U

TUIOCKOCTh CHMMETPHH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUHN (PUTYPHI

W3BnekaTth, mpeoOpa3oBbIBATh W HMHTEPIPETUPOBATh HHPOPMALHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPEICTABICHHYIO Ha

YepTeKax U pUCYHKaX

[TpumeHsTh reoMeTpuueckue (akThl A PEIHICHUS CTEPEOMETPHUUECKUX
3a1a4, MIPEANONAralliuX HECKOJIbKO WIAroB pPEIICHMS, €CIU YCIIOBUSA

MPUMEHEHUS 3a/1aHbl B SBHOU (hopMe

IIpuMeHATH mpocCTEHIINEe NPOrpPAMMHBIE CPEACTBA M DJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPHU PCIICHUN CTCPEOMCTPUICCKUX 3a1a4

[IpuBOAUTE MpHUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHW B IPUPOAE H

JKHU3HU, PACIIO3HABATDH MMPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

[TpuMeHATH MoJTydYeHHbIE 3HAHUS Ha IPAKTHUKE: aHAIM3UPOBATh PealbHbIe
CUTyalluh M NPHUMEHATh HU3y4YEHHbIE IMOHATHS B IIpolLecce IOUCKa
pereHus MaTeMaTU4eCKU c(hopMyIHPOBAHHOM npooIeMBbl,
MOJIETUPOBATh peajbHbIE CUTYyallud HA S3bIKE T'€OMETPHUM, MCCIIE0BATh
MOCTPOCHHbIE MOJENIU C MCIOJIb30BAHUEM T€OMETPUYECKUX MOHATHH U
TEOpeM, armapara ajareopbl, pemaTh NpakTUYECKUe 3a4a4uu, CBSI3aHHbIE C

HaXOXKIACHUCM I'COMETPUICCKUX BECIIMYNH



11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTaTra

6

6.1

6.2
6.3
6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

IIpoBepsiemble mpeAMeTHBbIE Pe3yIbTAThl 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeILHON NPOrpaMMBbl CpelHero o01ero odpasoBanus

I'eomeTrpus

OnepupoBaTh MOHITHIMH: IIWIHHIPHYECKAS TIOBEPXHOCTh, 00pa3yIoIiue
WIMHIPUYECKON TOBEPXHOCTH, LMIUHAP, KOHHYECKas MOBEPXHOCTb,
oOpasyioniie  KOHHUYECKOH  TOBEpPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh

PacnioznaBatk Tena BpaieHus (IIMIMHAP, KOHYC, cdepa U 1map)
OOBACHATDH CITOCOOBI TIOTYYCHHS TEJI BpAIICHUS

KnaccudumupoBarh B3auMHOE pactoiokeHHe cephl U TIOCKOCTH
OnepupoBaTh MOHSTUSAMM: IIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTA,
BBICOTA CETMEHTA, IIAPOBOU CJIOW, OCHOBAHUE IIAPOBOTO CIIOS, BBHICOTA
IIAPOBOTO CJI0S, IIIAPOBOM CEKTOP

Beraucnare 00BEMBI M IUIOMIAMM TOBEPXHOCTCH TEJI BpAIICHUS,
TEOMETPHUECKUX TeJl C MPUMEHEHHEM (PopMyT

OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHK, BIHCAaHHBIM B cdepy H
OTIMCaHHBII OKOJIO cdepsl, chepa, BMCaHHAsE B MHOTOTPaHHUK HITH TEJIO
BpallleHus

BbluMcnsTe COOTHOIICHHS MEXIy IUIOMAASMH TOBEPXHOCTEH H
00BEMaMu TOJJOOHBIX Tell

N3o00paxaTts u3yuaembie GUTYpHl OT PYKA UM ¢ IPUMEHEHHUEM IMPOCTHIX
YepTEKHBIX HHCTPYMEHTOB

BemonHATh (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3 PHUCYHKOB IPOCTHIX
00BEMHBIX (GUTYp: BUI CBEPXY, COOKY, CHHU3Y; CTPOUTH CEUCHHUS TeI
BpallleHus

W3Biekath, MHTEPIPETUPOBATH M MPEOOPa3OBBIBATH HH(OpPMAIHIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
yepTexax U pUCyHKax

[IpumeHsITh TEOMETpHUYSCKHAE (PAKThI I PEIICHHS CTEPEOMETPUICCKUX

3ala4d, IMIpcAmnoiaratommux HECKOJIBbKO MHIaroB pCeuICHHA, CCJIN YCIOBHUA

IpUMEHEHHUs 3aJ]aHbl B IBHOH popme

OHepI/IpOBaTL TIOHATHUEM: BEKTOP B IPOCTPAHCTBC



6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

BBINONHATE JCHCTBUSL CIIOKEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB H
YMHOXKEHUSI BEKTOpa Ha YHUCIIO, OOBSCHATh, KAKUMU CBOWCTBAMH OHH
001a1af0T

[TpuMeHsTh MpaBUIIO TapauIeTICIUIICIa TP CII0KCHUH BEKTOPOB
Ol'IepI/IpOBaTI) IIOHATUAMU. I[eKapTOBI)I KOOpI[I/IHaTI)I B HpOCTpaHCTBC,
BEKTOpP, MOJYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,
yroll MEXIy BEKTOpaMH, CKaJIsPHOE MPOU3BEICHHE BEKTOPOB,
KOJUTHHEAPHbIC H KOMITJIAHAPHBIC BEKTOPBI

HaxoauTh cyMMy BEKTOPOB M IPOM3BEACHHE BEKTOpa Ha YHCJIO, YTOJ
Memz[y BCKTOpaMI/I, CKaJ'IflpHOC HpOI/I?;BeI[eHI/IC, paCKJ'IaI[BIBaTB BeKTOP 110

JIBYM HEKOJUIMHEAPHBIM BEKTOpaM
3aaBath IVIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT
Pemate mpocredmmne TreoMETpUYECKHE 3aJadyd  Ha  NPUMEHEHHUE
BEKTOPHO-KOOPAUHATHOI'O METO1A

Pemrate 3amaun Ha J0Ka3aTeNbCTBO MAaTEMAaTHUYECKUX OTHOIICHHUM H
HaXO0XKACHUEC I'COMCTPUYICCKUX BCIUYHUH IIO 06pa3uaM WK aJIrOpUTMam,
IIPUMCHSA HN3BCCTHBIC METOJBI npu PEICHUU CTaHJApPTHBIX

MaTeMaTHYECKUX 3a7a4

[IpuMeHATh NpOCTEHIIME NPOrPAMMHBIE CpPEICTBA M JJIEKTPOHHO-
KOMMYHMKAI[MOHHBIE CUCTEMBI TP PELICHUN CTEPEOMETPUUYECKUX 3a/1a4
[IpuBoANTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKU3HU, pacllO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE
[IpumeHsaTh TOMy4YeHHBIE 3HAHMS HAa MPAKTUKE: AaHAJIU3UPOBATH
peanbHble CUTyallud W TPUMEHSATh W3YUYEHHBIE MOHATUSA B Ipolecce
NOWCKA pEIICHHSs MaTeMaTH4eckun C(HOpMYyITUPOBAHHON TMPOOIEMBI,
MOJICJIUPOBATh pEajbHbIE CUTyallMd HA SI3bIKE T€OMETPHUH, MCCIIEI0BAThH
MOCTPOEHHBIE MOJENIM C UCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATHI U
TeopeM, afnmnapara anreOpbl, pemaTs NPaKTUIECKUE 3a/1a4H, CBSI3aHHBIE C

HaxXO0KIACHUEM I'COMECTPUICCKUX BCINYIHNH



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon

7.1

7.2

7.3

7.4

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

OcHOBHbBIE TIOHATUS CTEpeoMeTpuu. Touka, HpsiMasi, MIOCKOCTb, MPOCTPAHCTBO.
[TonaTne 00  aKCHMOMAaTMYECKOM  IIOCTPOGHUH  CTEPEOMETPUM:  AKCHOMBI

CTCPCOMCTPHUU U CIICACTBUSA U3 HUX

B3aumHOoe  pacrnonokeHue OpsAMBIX B IPOCTPAHCTBE:  IE€pECEKaroLIUecs,
napajuleJbHble W  CKpelluBaroImuecss mpsMble. llapamnenbHOCT NOPSIMBIX H
IUIOCKOCTEHl B  NPOCTPAHCTBE: MapajUIeNbHbIE IpsIMbIlE B  INPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPSAMBIX, MAPAUIEIBHOCTh MPSMON U IUIOCKOCTH. YTJBI €
COHAIIPABJICHHBIMU CTOPOHAMM, YOI MEXKIY MPSAMBIMH B IPOCTPAHCTBE.
[TapannenpbHOCTh MIOCKOCTEN: MapaJuiebHbIE MIIOCKOCTH, CBOMCTBA MAPAJIIIEIbHBIX
riockocteil. Ilpocreiimume npocTpaHCTBeHHbIE (UTYpPbl Ha IUIOCKOCTH: TETPa’ap,

Ky0, mapaJijiesienumnes, NoCTPOeHNnEe CeUeHUn

IlepneHUKyIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSIPHBIE MPSIMBIE B
IIPOCTPAHCTBE, NPAMBIE MapajlIeIbHbIE U NIEPIEHAUKYJIIPHBIE K INIOCKOCTH, TPU3HAK
NEPIEHAUKYISIPHOCTH IIPSIMOM M INIOCKOCTH, TEOPEMA O IPSIMOU MEPIIEHANKYIIAPHOU
IUJIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YIOJ MEXKAY MNPAMOM M IUIOCKOCTBIO,
JIBYI'PDAHHBIA YTOJI, JIMHEHHBIM Yrojg JAByrpaHHoro yria. llepnennukyinsap u
HAKJIOHHBIE: PAacCTOSIHME OT TOYKM [0 IUIOCKOCTH, PAcCTOSHUE OT MpSIMOU 10
TUTOCKOCTH, TPOEKIUS (PUTYpBl Ha TUIOCKOCTh. [lepmeHauKyIsIpHOCTh TUIOCKOCTEH:
IpU3HAK  NEPHEHAMKYISPHOCTHM  ABYX  Iuiockocteil. Teopema o  Tpéx
MEePIEHAUKYIISIPAX

IloHsAiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIIYKIIBIE H
HEBBINYKJIbIE MHOTOTPAaHHUKHU, pa3BEpPTKa MHororpaHHuka. llpusma: n-yrompHas
npu3Ma, TpaHd M OCHOBAaHMs MPU3MBbI, IpsMas U HAaKJIOHHas MpPU3MbI, OOKOBas U
II0JIHAS TOBEPXHOCTH NMpu3Mbl. lapamienenunen, mpsiMOyTONIbHBIN NapajuIeIeIUIe]
U ero cporcrtsa. [lupamuaa: n-yroipHas nupamMuaa, TpaHu U OCHOBAaHUE MMHPAMU/IBI,
OoKOBast M IOJIHAsI MOBEPXHOCTh MUPAMU[BI, IPABUIbHAS M yCEUEHHAs MUpaMUIA.

DJ1eMEHTHI MNpu3Mbl MW MHUPaAMHIBI. HpaBI/IHLHI)IG MHOI'OTrpaHHUKH: IIOHATHUC



7.5

7.6

7.7

[IPaBUJIBHOTO MHOIOIPAHHUKA, IIpaBUJIbHAs IpHU3Ma M IpaBUIIbHAsg IUPAMUIA,
IpaBWJIbHAs TPEYroJjibHAs MUpaMUAa U MPaBWIbHBIN TeTpasap, kyO. Ilpencrasnenue
O MpPaBWIBHBIX MHOTOTPaHHMKAX: OKTa’Ip, AOAEKa’Ap M ukocadapyrue CedeHus

MMPU3MBI 1 TUPaAaMUIBI

CuMMeTpust B IIPOCTPAHCTBE: CHUMMETPHUS OTHOCUTENIBHO TOYKH, IPSIMOH,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MMUPAMMIAX, APAJUICICIIUIIECaX, TPABUIIBHBIX

MHOT'OrpaHHHUKax

Bbluncienue 31eMEeHTOB MHOTOIpaHHMKOB: pEOpa, nuaroHanu, yriubel. Ilmnomansb
OOKOBOM TIOBEPXHOCTH M TIOJHON TOBEPXHOCTH TPSIMOM TIPHU3MBI, IIJIOMIAh
OCHOBaHMH, TeopemMa 0 OOKOBOH MOBEPXHOCTH MpsiMON mpu3Mbl. [1omans 60koBoi
MIOBEPXHOCTH M IOBEPXHOCTH IPABWIBHOM INHpaMUABI, TEOpeMa O IUIOUIann

yceuéHHolt nupamupsl. [Tonstue 06 06béMe. O0bEM MHpPaMHIBL, TPU3MBI

HOI[O6HBIC TCJIa B IIPOCTPAHCTBCE. CoOTHOIICHUSA MCXKAY IUIomaasaMunu HOBerHOCTeﬁ,

00BéMaMU TTOTO0OHBIX TEI

11 KVIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

IIpoBepsieMblii 271eMeHT CO/IePKAHMS

I'eomerpus

[{wimHapuyeckas MOBEPXHOCTh, 00pa3yrolue UIMHIPUYECKON TTOBEPXHOCTH, OCh
WIMHAPUYECKOM MOBEpXHOCTU. LIMAMHIp: OCHOBaHHMS W OOKOBasi MOBEPXHOCTD,
o0pa3syromiasi ¥ 0Ch, IJIOMAs OOKOBOW M MOJTHOU MOBEPXHOCTH

Konnueckasi moBepXHOCTh, 00pa3yIolre KOHMYECKOW TOBEPXHOCTH, OCh U BEPIIMHA
KOHMYECKOW ToBepxHOCTH. KOHyC: OCHOBaHHME M BepIlinMHa, 00pa3yiomas U OCb,
wiomaab OOKOBOW M TOJHOM MOBEPXHOCTHU. YCEUEHHBIH KOHYC: oOpasylouue H
BBICOTA, OCHOBAHUS U OOKOBasi IOBEPXHOCTh

Codepa u map: neHTp, paauyc, TuaMerp, IIoaab NOBEpXHOCTH cdepbl. BanmHoe
pacrnosiokeHre cepbl U IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, IUIoImaib
chepsr

N3o0paskeHue Ten BpalieHus Ha TI0CKOoCTH. Pa3BEépTka HUIMHIpPA U KOHYCa
KomOunanuu Tten BpalieHuss ¥ MHOTOTPaHHMKOB. MHOTIOIpaHHUK, OINHCAHHBIN
OKOJIO cepsl, cdepa, BIUCAaHHAS B MHOTOI'PAaHHUK, WIIM TEJIO BPAILICHHS

[Torsitme 06 00BEMe. OcHOBHBIE CBOWCTBA 00BEMOB Tei. Teopema 00 00BEME
OpSAMOYTOJBHOTO Tapajienenunena v ciaenctBus u3 He€. OO0bEM IWIMHApA,

KoHyca. O0bEM 1mapa u miouaab chepsl
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6.8

6.9

6.10

HOI[O6HBIC TCl1a B IMPOCTPAHCTBCE. CoOoTHOIIICHUS MCKAY iomagsaMu

MMOBEPXHOCTEH, 00bEMaMH TOIOOHBIX TEIT

Ceuenust nunuHzApa (mapajulelbHO U TEPIEHIUKYJISIPHO OCH), CEUEHHUS KOHyca

(mapannenbHOE OCHOBAHUIO U MPOXOASIILEe Yepe3 BEPIINHY ), CEUCHHUS LI1apa

BekTtop Ha mimockoctd M B mpocTpaHCTBe. CIOKEHHWE M BBIYUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha yucio. Pa3zmoxkeHrne BeKTOpa Mo TPEM HEKOMIUIaHAPHBIM
BektopaM. [lpaBuno mnapamienenunena. Pemenue 3amay, CBS3aHHBIX  C

MPUMCHCHUCM IIPaBUJII JEUCTBUM C BCKTOpaMu

[IpsimoyronbHasi cucteMa KOOpAMHAT B TMpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreiimne 3amaud B KOOpAWMHATAX. YTod MexXIy Bekropamu. CkaiasipHOe
MMPONU3BCACHUC BCKTOPOB. Brraucnenne YIJI0B MCXKAY MPAMBIMHU U ITJIOCKOCTIAMMU.

KoopanHaTHO-BEKTOPHBIM METO/I IPU PEIIEHUN T€OMETPUUYECKUX 3a/1a4



ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJILHOM
ITPOT'PAMMBI CPEJJHETI'O OBIIETI'O OBPA3OBAHMUAA

Kon
NpoBepPsieMoOro
TpeOoBaHUS

IIpoBepsiemble TPeOGOBAHUSA K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJbHOI MPOrPaMMbI CPeIHEro 0011ero
oOpa3oBaHus

Bnagenne merogamu A0Ka3aTeNbCTB, aIrOPUTMaMU pELICHHS 3ajady;
yMeHHe (OopMyIHpoBaTH M ONEpPUPOBATH MOHATHUSMHU: OIpEIesieHuE,
aKcuoma, TEOpEMa, CJIEACTBHE, CBOMCTBO, IPHU3HAK, [10Ka3aTEIbCTBO,
paBHOCUJIbHBIE (POPMYIMPOBKU; MPUMEHSTH UX; YMEHUE (HOpMYyIUPOBAThH
00paTHOE M MPOTUBOIIOJIOKHOE YTBEPXKACHUE, MPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPBI, HCIOJb30BaTh METOJ MAaT€MAaTHYECKOW WHIYKIHH;
IIPOBOAMTH  JI0KA3aTEIbHBIE PACCYXKACHMS MpU PEIICHUU 3aj]ad,
OLICHUBATh  JIOTMYECKYH)  IPaBUJIBHOCTb  PACCYKICHUN; YMEHHE
ONEpUpPOBATh MOHATUSAMU: MHOXECTBO, IMOAMHOXECTBO, ONEpalMM Haj
MHOXECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapart AJis OMCAaHMsI peabHbIX MPOLIECCOB U SBJIEHUI U IIPU PELICHNUN
3aJa4, B TOM 4YHCIE U3 JAPYTUX YYEOHBIX TMPEAMETOB; YyMEHHE
OTepupoOBaTh MOHATHIMH: Tpad, CBA3HBIN Tpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHME 3a/1aBaTh M OIHUCHIBaTh Trpadbl pa3IUIHBIMU

CHOCO63.MI/I; HCIIOJIB30BAaTh l"pa(bbl IIpU pCUHICHUH 3a1a4

YMeHHe onepupoBaTh MOHATUAMH: HATypaJIbHOE YMCIIO, LEI0E YHCIIO,
CTEIIEHb C LENBIM IT0Ka3aTeJIeM, KOPEHb HAaTYpPaJbHOM CTEIEHU, CTEIICHb
C  pAalMOHAIBHBIM  IIOKa3aTelleM, CTENEHb C  JICHCTBUTCIBHBIM
nokaszaTteneM, JorapudM UWClIa, CHHYC, KOCHHYC U  TaHTEHC
IIPOU3BOJIBHOIO YHUCJA, OCTATOK II0 MOIYJIIO, PalUOHAIBHOE YHCIIO,
UPPALMOHAIBHOE  YHCIO,  MHOXECTBA  HATypPaJbHBIX,  LEIbIX,
palMOHAIBbHBIX, JEHUCTBUTEIBHBIX YHUCENI, YMEHUE MHCIOIb30BaTh
IPU3HAKU JI€IMMOCTH, HAaUMEHBIIUNA OOIIMI AETUTENb M HauMEHbIIEe
oO1iee KpaTHoOe, adropuT™ EBKiIMIA MPpH pelIeHUH 3a/1a4; 3HAKOMCTBO C
pa3IMYHBIMM  TO3UIMOHHBIMH  CHUCTEMaMM  CUUCJICHHUS;  yMEHHUE
BBINOJIHATh BBIUMCIIEHUE 3HAUYEHUH U NpeoOpa3oBaHUs BBIPAXKEHUH CO
CTETIeHSMU M JiorapudMamu, MpeoOpa3oBaHUs IPOOHO-PAIIMOHAIBHBIX

BBIpa)KeHI/Ifl; YMCHHUC OICPpHUPOBATH MOHATHUAMU: IMOCIICAOBATCIBHOCTD,



apupmeTHyecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OeckoHe4yHO yOBIBarOImass TEOMETPUYECKas IPOTPECCHs; yMEHHUE
3aJ]aBaTh MOCJIEA0BATEILHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEpUpPOBATh MOHATHAMHU: KOMIUIEKCHOE YHCIIO,
COMPSDKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYJb U aPTYMEHT KOMIUIEKCHOTO
yruciaa, (¢GopmMa 3amMcH  KOMIUIEKCHBIX 4Ymcen  (TeoMeTpuyeckas,
TPUTOHOMETpUYECKass U  anreOpavyeckas); yMeTb HPOU3BOJIUTH
apupMeTHYECKUe ICHCTBUS C KOMIUICKCHBIMH YHCIIAaMH; MPHUBOIHUTH
OPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEN;  ONEpUpPOBaTh
HNOHATUAMM: Marpuma 2x2 u  3X3, OIpeaenuTeNb  MaTpHULbI,

reOMETPUUYECKUN CMBICT OIpeeTUTeNs

YMeHne onepupoBaTh MHOHATHSAMH: PALMOHAIBHBIE, WPPALMOHAIBHEIE,
NoKa3aTeJbHbIe, CTENECHHBIC, JOrapu(MHUUYECKUE, TPUTOHOMETPUYECKHE
YpaBHEHHsT U HEpPAaBEHCTBA, HUX CHCTEMBI, YMEHHE OIEpUPOBATh
MOHATUSAMH: TOXJIECTBO, TOXJAECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YyPABHEHUHM W HEPABEHCTB, PaBHOCUJIBHOCTH
ypaBHEHUW, HEPABEHCTB M CHUCTEM; YMEHHE pellaThb YypaBHEHUS,
HEPaBEHCTBA M CUCTEMBI C IOMOIUBI) PA3NIMYHBIX NPUEMOB; PEIIATH
ypaBHEHHUs, HEPaBEHCTBA M CHUCTEMbl C TMapaMeTpPOM; IPUMEHSTh
YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI1 PEIICHUS MAaTEeMaTUYECKHUX

3a7a4 ¥ 3a/1a4 U3 Pa3IUYHbIX 00JacTel HAYKU U peaslbHON )KU3HU

YMeHue omnepupoBaTh MOHATHAMM: (QYHKUUSA, YETHOCTh (DYHKLUH,
NEPUOIMIHOCTh (PYHKIIUHM, OrpaHHYEHHOCTh (YHKIHWH, MOHOTOHHOCTH
¢GyHKIMHU, 3KCTpeMyM (YHKIMH, HauOoJIblllee U HaMMEHbIIee 3HaYeHUs
(GYHKIMK Ha IPOMEKYTKE, HETIpEephIBHAS (DYHKIHS, aCHMOTOTHI rpaduka
GbyHKUMH, TepBas ¥ BTOpas MPOU3BOJHAS (YHKINHU, T€OMETPUUYECKHH U
¢u3nyecKuil CMBICI TPOU3BOAHOM, IEpPBOOOpa3Has, ONpeAcHEHHBIN
MHTErpaji; yMEHHME HaXOIUTh ACUMOTOTHI rpaduka (YHKLUUHU; YMEHHUE
BBIUUCIATh NPOU3BOJHBIE CYMMBI, IPOU3BEACHMS, YACTHOIO H
KOMIO3ULIUN (YHKLINH, HAXOJUTh YpaBHEHUE KacaTelbHOH K rpaduky
(GYHKIMY; YMEHHME HAXOIWUTh IPOU3BOJHBIE 3JEMEHTAPHBIX (PYHKIM;
YMEHHE HCHOJb30BaTh MPOU3BOAHYIO MJIsi HCCIEAOBaHUS (YHKIHUH,
HAXOJIWTh HAWOOJbIIME W HAWMEHBIIWE 3HAYCHUS (YHKIHA; CTPOUTH
rpadMKd MHOTOYIEHOB C HCIOJBb30BAHMEM alnapaTa MaTeMaTHYeCKOro
aHaJln3a; TMPUMEHATh TPOU3BOJHYIO JJIsi HAXOXKJIEHUS HAWIy4dllero

peumiceHuss B HNPHUKIIAAHBIX, B TOM YHCJIC COHHUAIIbHO-DKOHOMHWYCCKUX U



buznyecKrX 3a7adax; HAXOIUTh TUIOMIAU U 00BEMBI (PUTY C TOMOIIBIO
WHTErpajia; IPUBOJUTH MPUMEPHl MATEMATUYECKOTO MOJEIUPOBAHUS C

NOMOILBIO AU epeHnanbHbIX YypaBHEHUH

YMeHue omnepupoBaTh MOHATHSAMHU: Tpaduk (yHKOHH, OOpaTHas
GyHKUMSA, KOMIO3UIMS (YHKUWH, JTUHEHHas (yHKIHs, KBaJIpaTU4Has
byHKIMS, panyoHaabHas byHKIMS, CTereHHast byHKIHS,
TPUTOHOMETpUYECKHE  (PYHKIMH, OOpaTHble TPUTOHOMETPHUYECKHE
GyHKIMHM, TOKa3aTenbHass | Jorapudmudeckas (yHKIHH, YMEHHE
CTpOUTh TpaduKu H3YyYEHHBIX (YHKIMHA, BBIIOJIHATH MPEOOpazOBaHUS
rpadukoB QyHKIINUNA, UCTIOIB30BATh Tpa(UKH JIJIsT U3YyUEHHUS TPOIECCOB U
3aBUCUMOCTEH, TpU peIleHUH 3ajad U3 JAPYTUX YYEOHBIX MPEIMETOB H
3aJla4 U3 peasibHOM KU3HU; BbIpaxarh (HopMyIamMH 3aBUCUMOCTH MEXKITY
BEJIMYMHAMH; UCIIOJIb30BaTh CBOMCTBA W Tpapuku (QyHKUUH U1
pellleHrs] ypaBHEHUH, HEPABEHCTB U 33Jau C MapaMeTpaMu; n300paxarhb
Ha KOOPAMHATHOM IIJIOCKOCTM MHOXECTBA pCELICHUM ypaBHEHUH,

HEPABCHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3a/ladyll Pa3HbIX TUIOB (B TOM YHCJE Ha
MPOLEHTHI, AOJIM W YaCTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTh TOBAPOB U
YCIIyT, HaJIOTH, 33J1a4¥ U3 00JIaCTU YIPaBJICHUS TUYHBIMU U CEMEHHBIMU
(dbuHaHCaAMM); COCTABJIATH BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U MX
CUCTEMBI IO YCJOBMIO 3aJaud, HCCIEOBATH IOJIYYEHHOE pELICHUE U
OIICHMBATh MPABIONOAOOHOCTh PE3YJNbTATOB; yYMEHHE MOJEIUPOBAThH
peanbHBIE CUTyallMM Ha $3bIKE MATEMATHUKH; COCTABJISATH BBIPAXKCHHUS,
ypaBHEHHS, HEPaBEHCTBA W HMX CHCTEMBl 10 YCJOBHUIO 3a/ayH,
UCCIIEIOBaTh TOCTPOEHHBIE MOJEIM C HCIOJb30BaHHWEM aIrmapara

anreOpbl, HHTEPIPETUPOBATH MOTYUYESHHBIH pe3ybTar

YMeHue onepupoBaTh MOHATUSAMU: cpe/iHee apu(MeTHiecKoe, MeiuaHa,
HanOoJpIllee ¥  HAWMEHbIIEe 3HAYCHHWs, pa3Max, JUCIepCHs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOIO Habopa, yMEHHE W3BIEKaTh,
MHTEPIPETHPOBATh HWH(POPMAIHMIO, TPEACTABICHHYI0 B Taliwmax, Ha
JqyarpaMMax, rpagukax, OTpaxarollyro CBONCTBA peajbHbIX MPOLECCOB U
SIBIICHHIA; TIPEICTABIIATH HHPOPMAIIHIO C TIOMOIIBIO TAOJHII M IUarpam;
UCClieIoBaTh CTAaTHMCTUYECKHUE JaHHbIE, B TOM YHUCIIE C NPHUMEHEHUEM
rpa@UyecKux METOJOB U  DJEKTPOHHBIX CPEIACTB; TIpapUuecKu
UCClIeIoBaTh COBMECTHbIE HAOMIOACHUS C TOMOULIbIO JUarpamm

paccenBaHysl U IMHEWHON PErpeccuu
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YMeHHE OnepupoBaTh MOHATHAMU: CIyYaWHBIA ONBIT M CIIy4ailHOE
COOBITHE, BEPOSTHOCTH CIy4ailHOrO COOBITHS; YMEHHE BBIYHCIISATH
BEPOSITHOCTh C MCIIOJIB30BaHHEM TIpaUUYeCKUX METO/A0B; HPUMEHSThH
(GOpMyIIbl CIIO)KEHHUS M YMHOXKEHHUS BEpOSITHOCTEH, (opMyJy MOIHON
BEPOSATHOCTH, popmyiry bepHyim, komOuHATOpHBIE (akThl U (HOPMYJIBL;
OLICHUBATh BEPOSITHOCTU pEaJbHBIX COOBITUH; yMEHHE ONEpUpPOBATH
NOHATUAMM: Cly4yailHash BEJIWYMHA, PpAaCIpENEICHUE BEPOSTHOCTEM,
MaTeMaTHYECKOE OXKUIAHUE, IJUCHEPCUS U CTAHIAPTHOE OTKJIOHEHHE
CllydailHOW BeJIMYUHBI, (QYHKIMM paclpeieleHuss U IUIOTHOCTH
PaBHOMEPHOIO, II0KA3aTEJIbHOIO M HOPMAIBHOIO PpAaCIpEleICHUM;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YYEHHBIX pPaCHpPENCIICHUN Ui
peleHus 3agad; 3HAKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIIMX YHCel,
METOZBl BBIOOPOYHBIX MCCIIEJOBAHUH; yMEHHE IPHUBOIAUTH IPUMEPHI
NPOSIBJICHUS 3aKOHA OOJBIIMX YHCET B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUAX; YMEHHUE OIEPUPOBATH MOHATHUAMHU: COYETAHHE, IIEPECTaHOBKA,
YHUCIO COYETaHWH, YHCIO IepecTaHoBOK; OuHOM HploToHA; ymeHue
HNPUMEHATh KOMOMHATOPHBIE (PAKTHI M pacCyKACHUs Ul PEeLICHUs 3a1a4;
OLICHUBATh BEPOSITHOCTH peanbHbIX COOBITHIA; COCTaBJIATh

BEPOSATHOCTHYIO MOJIENTb M1 HHTEPIPETUPOBATH NOTYyUEHHBINH Pe3yJIbTaT

YMeHHne onepupoBaTh MNOHATUSAMH: TOYKA, MpsAMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YIria, IUIOCKUH yTrod,
JBYIPAHHBIA yIoOJ, TPEXTPAHHBIA YIrOJI, CKPEIIWBAIOUIUECS IpSMBIE,
MapajuyieIbHOCTh M MEPHEHAUKYJISIPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrou
MEXIYy MNPAMBIMH, YTOJd MEXAY MPSMON M IUIOCKOCTBIO, YTOJI MEXKIY
IJIOCKOCTSIMHU, PACCTOSIHME OT TOYKHU JI0 TUIOCKOCTU, PACCTOSTHUE MEXKITY
MPSIMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTAMM; YMEHUE HUCIIOIb30BATh MPH
pelIeHnr 3a1a4 U3y4eHHbIE (PAKThl U TEOPEMBI IUIAHUMETPUU; YMECHHE
OLICHUBATh  pPa3Mepbl OOBEKTOB OKPYXKAIOLIErO0  MHpa; CTPOUTH
MaTeMaTUYECKUE MOJIEIN C IOMOIIbI0 TE€OMETPUYECKUX TMOHIATHH WU

BCJIMYHH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n

YMeHne omnepupoBaTh MOHATHUAME: IUIomIanb GUTypbl, 00BEM (uTYpHI,
MHOTOTPaHHHK, TPaBHJIBHBI MHOTOTPAHHHK, CEUYCHHE MHOTOIDaHHUKA,
Ky0, MapajuienenuIies, Npu3Ma, NMUpaMuaa, (Qurypa W TOBEPXHOCTD
BpalleHUs, HWIMHAP, KOHYC, Imap, cdepa, Mmiomaas chepsl, IUIOMaIb
MOBEPXHOCTH THPAMHIBI, TPU3MBL, KOHyCa, LWIMHApA, 00BEM KyOa,

NpAMOYT'OJIBHOTO IIapaJuIClCliieia, MnupaMuabl, IMIPU3MbI, LHUIXHApPA,
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12

13

KOHYycCa, 11apa, pa3BEPTKA MOBEPXHOCTH, CEUYECHUs KOHyca M LIWIMHIPA,
MapaJuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHWE 1Iapa, IJIOCKOCT,
Kacaromascs cdeppl, LUIMHIPA, KOHYCa; YMEHHE CTPOUTH CEueHHe
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAHHUKH, (PUTYPHI U TOBEPXHOCTH
BpAILICHUS, UX CEUEHUS, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPENICTB;
YMEHHE NMPUMEHSATH CBOMCTBA r€OMETPUUECKUX (DUTYP, CAMOCTOSITEILHO
(bopMyIMpOBAThH OINpENEICHUS U3y4aeMbIX (UTyp, BBIABUIaTh TMIIOTE3bI
O CBOHCTBaxX M NMpH3HAKaX r€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WIIH
onpoBepraTb HUX; YMEHHME MPOBOAMUTH Kiaccuukauuoo @uryp mno
pa3NUYHBIM TPU3HAKAM, BBINOJIHATH HEOOXOIUMBIC IOMOJHHUTEIbHbIC

TIOCTPOCHHS

YMeHHue OmnepupoBaTh TOHSATHSIMH: JBW)KEHHE B IPOCTPAHCTBE,
napajuIeNbHbI MEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHME MOA00Ms, TOMOOHBIE (UTYPBI, YMEHHE
pacrmo3HaBaTh paBHBIC U MOJOOHBIE (UTYPHI, B TOM YHCIE B IPUPOJIE,
UCKYCCTBE, apXUTEKTYypEe; HMCIOIb30BaTh T'€OMETPUYCCKHE OTHOIICHHS
IpU PEIICHUH 3a7]a4;, HAaXOJUTh TeOMETPUYECKUE BEIMYUHBI (JIJIMHA,
yroj, IUIomaab, O0BEM) MpU PEMICHUH 3aad W3 JPYTUX YICOHBIX
MPEIMETOB M U3 PEaTbHOMN KM3HU; YMEHUE BBIUUCISITH TE€OMETPUICCKIE
BEJIMYUHBI (JUIMHA, YTOJ, IUIONIaAb, OOBEM, ILIOMIATb TMOBEPXHOCTH),
UCTIONB3Ysl M3y4YeHHBbIE (POPMYIBI M METOMABI, B TOM YHCIE: IUIOIMAIb
MOBEPXHOCTH MHUPAMHIBI, TIPU3MBI, KOHYCA, IIWIMHAPA, IUIOMAAb chepsbr;
00BEM Ky0a, TPSMOYTOJBHOTO MapauleenuIieia, MTHPaMUIbI, TPU3MEI,
IUTHHIPA, KOHyCa, IIapa; YMEHHE HaXOIUTh OTHOIIEHHE OO0BEMOB

noZ00HBIX (uryp

YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CUCTEMA KOOPIUHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpA, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHCIO, pa3joXKeHHe BeKTopa Mo 0Oasucy,
CKQJIIPHOE TIPOU3BEJICHNUE, BEKTOPHOE IMPOU3BEICHUE, YIOJl MEXKIY
BEKTOpPAMH;, YMEHHE HCIIOJIb30BaTh BEKTOPHBIA U KOOPAWHATHBIA METOJ
JUIS. pelIeHUs] TEeOMETPUYECKHX 3aJad M 3a/Jad JPyrux y4eOHBIX
peIMETOB

YMmenue BbIOMpaTh TOOXOMSAIIMA METOA MJisg peHIeHHus 3a7auu;
MOHUMAHWE 3HAYUMOCTH MAaTeMaTHKU B U3YYCHUU TPUPOJHBIX U
OOILIECTBEHHBIX  MPOIECCOB M  SBJICHMI; YMEHHE paclO3HABaTh

IMMPOSABJICHUC 3aKOHOB MAaTCMATUKHW B HUCKYCCTBC, YMCHHC IIPHBOJUTH



IIPUMEPBl  MATEMAaTUYECKUX OTKPBITUM POCCUHMCKOM W  MHUPOBOM

MaTE€MaTHYECKOW HayKH



INEPEYEHD 9JIEMEHTOB COJAEPXKXAHUA, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon

1.1
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1.4

1.5
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2.2
23
24
2.5
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2.8
29
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IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

Yucna ¥ BEIUUCIIEHUSA
Harypanbnblie u nensie yncna. [Ipu3Haku Je1MMOCTH HEIbIX YUCE

PamnnonansHble  yHcCia. OOBIKHOBEHHBIE U ACCATUYHBIC ,I[pO6I/I, IMMPOLCHTHI,

OeCKOHEUYHBIE IEPUOANUECKHE JPOOH

Apudmerndecknii KOpeHb HATYpaJbHON cTeneHd. J[eHcTBHA ¢ apupMeTHIeCKHMU

KOPHSIMHU HaTypaJIbHOW CTETIEHU

CreneHb C 1enbiM nokazaresieMm. CTeneHp ¢ pallMoOHAIbHBIM MoKa3aresneM. CBoiicTBa

CTCIICHU

CuHyC, KOCHMHYC U TAaHI€HC YHUCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,

apKTaHT'€HC YHCIIOBOIO apryMeHTa
Jlorapudm yucna. [lecaTHaHbIe U HATypaJIbHBIE JOTapUPMBbI

JleiicTBuTenbHble  uYnciaa. ApU(METHYCCKUE OIepalui C  JICHCTBUTEIHHBIMU
yucinaMu. [IpubnnxEHHbIe BRIYUCIICHUS, PAaBUiIa OKPYTJICHUS, MPUKUIKA U OI[CHKA

pe3yJyibTaTa BBIYMCICHUN

[Ipeobpa3zoBanue BeIpaKeHUN

KommiekcHbie uncna

YpaBHEHUs U HEPABEHCTBA

Lenble u 1poOHO-paIiOHANIbHBIE YPaBHEHUS
HppauroHanbHble ypaBHEHHS

TpuronomeTpuueckue ypaBHEHHs

[TokazarenbHbIE U TOTapHUPMUUECKHE YPABHEHUS
[enbie 1 IpoOHO-pallMOHAIBHBIE HEPABEHCTBA
NppanroHanbHble HEPABEHCTBA

[TokazarenbHble U IorapupMUUIECKIE HEPABEHCTBA
TpuronomeTpuyeckrue HepaBeHCTBA

CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
YpaBHEHMS1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpamMu

Matpuna cuctemMsl TMHEWHBIX ypaBHEHUN. OnpeenTenb MaTpHULIbl



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
52

6.1
6.2
6.3

7.1
7.2
7.3
7.4

OyHKIMYN 1 TpadUKu
Oynkuus, crnocoObl 3amaHus ¢yHkuuu. ['padux ¢yHkuuu. B3aumHo oOpaTHBIS
¢yukuuu. YétHble 1 HeuéTHBIe QyHKIMU. [leprognueckue GpyHKINHI

Obnactp ompeneneHUs W MHOXKECTBO 3HaueHU Qynkumu. Hymn ¢yskmmm.
[IpoMexXyTKM  3HAKONMOCTOSIHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (YHKIIHH.
MakcumyMbl ¥ MHHUMYMBI (yHKIMH. HawmbGonbliee ¥ HauMeHbIIee 3HAYCHHE

(GYHKIIUN Ha TPOMEXKYTKE

CrenenHas (yHKUUS C HaTypaJbHbIM M LEJbIM IOKa3areneM. E€ cBoiicTBa u

rpa¢uk. CBoiicTBa 1 rpauK KOpHS /-0l CTENIEHH
Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
[Toka3zarenbHas u norapupmudeckas GyHKINH, UX CBOICTBA U TpaduKH

Toukm pa3peiBa. AcuMmnToThl TpadukoB ¢yHkmumil. CBoiicTBa  (QyHKIHH,

HETIPEPBIBHBIX HA OTPE3KE

ITocnemoBaTeILHOCTH, CIIOCOOBI 3a0aHUA IOCIEN0BATENLHOCTEH
ApudmeTrndeckast u reoMeTprueckas nporpeccuu. opmyna CI0KHBIX TPOICHTOB
Hauana maTemMaTnueckoro aHaiamza

[TpousBoanas ¢pynkiuu. [Ipon3BoaHbIEC AMEeMEHTAPHBIX (PYHKIMIHA

HpI/IMCHeHI/Ie HpOI/I3BOI[HOI7I K HCCICAOBAaHHIO (I)YHKHI/II}'I Ha MOHOTOHHOCTbP H
9KCTPEMYMBI. HaXO)KI[eHI/Ie HauOOJILIIEr0 ¥ HAMMEHBIIECTO 3HAUYCHMUS q)YHKIII/II/I Ha

OTpe3Ke
[TepBooOpaznas. MuaTerpan

MHoxecTBa U JIOTHKa

MHOXecTBO, ornepaluy HajJ MHOKecTBamu. Jluarpammel Diinepa — Benna
Jloruka

BeposiTHOCTE 1 cTaTUCTHKA

OnucarenbHas CTaTUCTHUKA

BeposTHocTh

Kombunatopuka

I'eomerpus

@urypsl Ha IIIOCKOCTH

[IpsiMbIe ¥ MJIOCKOCTU B IPOCTPAHCTBE

MHoOrorpaHHuKu

Tena u MOBEpXHOCTH BpalCHUS



7.5 Koopaunnatsl u BEKTOpPBI



YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

1. Atanacsu JI.C., byty3oB B.®. u ap. I'eomerpus. 10—-11 knacc. — M.:

[Ipoceemenue, 2023

METOAUYECKHUE MATEPUAJIBI JJISA YYUTEJIA
1. A.B.llleBkun. llIkonbpHas MmaTemaTu4ecKkas OJIMMINAAA. 3aa4d U PEILICHHUS.
NJIEKCA. Mocksa 2018. 2. E.Il. Henun ['eomerpust 7-11 knaccer MJIIEKCA

Mocksa 2017.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

bu6mmoreka IJOK

http://school-russia.prosv.ru/info.aspx?ob_no=27431

http://festival. 1 september.ru/articles/620615/

http://www.scienceforum.ru/2015/976/7274

http://www.wiki.vladimir.iedu.ru/index.php?title=Mcnons3oBanue I{OP_B_o0pazo

BaTEJILHOM_IIPOIIeCcCe







