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INOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma ydeOHOrOo Kypca «I'eomeTpus» 0a30BOrO YpOBHS IS
oOyuarommmxcs 10 —11 kmaccoB pa3pabotaHa Ha ocHoBe DenepanibHOroO
rOCYJapCTBEHHOI0 00pa30BaTeIbHOTO CTaHJAapTa CPEeIHEro 00IIero oopa3oBaHus,
C yd€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAaHMM, TPEIBABIIEMBIX K
MaTeMaTU4eCKOMy oOpa3oBaHUI0, U TpaJAUIUid POCCHIICKOr0 00pa3oBaHMs.
Peanmuzanus nmporpaMMbl 00€CIICUMBACT OBJIAJICHUE KIHOUEBBIMA KOMITCTCHIIHSIMH,
COCTaBIIIIONIMMHU OCHOBY JIJII CaMOPa3BUTUS W HEMPEPHIBHOTO 00pa3oBaHWS,
IIEJIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEILHOTO pPa3BUTHS
JMYHOCTU 00YUYaIOIIIUXCA.

HEJIM N3YUYEHUA YYEBHOI'O KYPCA

BaxHocTe y4yeOHOro Kypca TI€OMETpPUHM Ha YPOBHE CPENHEr0 OOIIEro
o0Opa3oBaHus O00YCIOBIEHA MPAKTUYECKOM 3HAUYUMOCTHIO METANpeIMETHBIX H
OPEIMETHBIX PE3YJbTATOB OOYYEHMsI T€OMETPUU B HAlpaBICHUU JIMYHOCTHOTO
pa3BuThs oOyvaromuxcs, (GopMupoBaHusi (YHKIMOHAIBHOW MAaTEMAaTHUYECKOU
IPaMOTHOCTH, U3YYEHUS IPYruX Y4eOHBIX TUCUUIUIMH. PazBuTue y oOydaromuxcs
IPABWIBHBIX MPEJACTABICHUNA O CYHIHOCTH M HPOUCXOXKICHHH TI'€OMETPUYECKUX
aOCTpaklMii, COOTHOIIEHUH PEATBHOTO M HUICAIBHOIO, XapaKTepe OTPaKeHUs
MAaTeMaTH4YECKOW HAyKOM SBJIICHUM W TPOLIECCOB PEAIBHOIO MHpaA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MAaTeMaTHUYECKOro MOJEIMPOBAHUS B HAYYHOM
NO3HAHUU U B IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
yJaluxcsi, a TakKe KaueCTB MBIIUICHUS,, HEOOXOAWMBIX JUIsl aJanTalud B
COBPEMEHHOM OOIIIECTRE.

['eomerpus sABisseTCA OIHUM M3 0a30BBIX NPEAMETOB Ha YPOBHE CPEIHErO
obmiero oOpa3oBaHMs, Tak Kak oOecrnedynBaeT BO3MOMKHOCTb H3YYEHHS Kak
JUCUUIUINH €CTECTBEHHO-HaYYHOM HAIIPaBJIEHHOCTH, TaK U TyMaHUTapHOM.

Jlornueckoe MbIlUIeHHE, (GOpMUpYEeMOE TMPU HU3YYEHUU OOYYaroIIMMHUCS
HNOHATUIHBIX OCHOB I'€OMETPUU U ITOCTPOCHUU LENOYKH JIOTHYECKUX YTBEPIKICHUN
B XOJ€ pEUICHUS T'€OMETPUYECKHX 3a/lad, YMEHUE BBLABUIaTh M ONPOBEPrarh
TMIIOTE3bl HEIOCPEICTBEHHO HCIIOJIB3YIOTCSA IPU PEIICHWH 33a1a4 €CTECTBEHHO-
Hay4HOI'O [IMKJIa, B YaCTHOCTHU U3 Kypca (PU3HKHU.

YMeHHe OpUEHTUPOBATHCS B IPOCTPAHCTBE UIPAET CYILECTBEHHYIO POJIb BO
BCEX 00acTAX NEATeNbHOCTH uesoBeka. OpueHTalus uyejloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COUUaJIbHOro ObITHs, (opma
OTPaXEHUSI OKPYXKAIOIIEr0 MHpA, YCIOBUE YCHEIIHOIO IMO3HAHUS W aKTHMBHOIO
npeoOpa3oBaHusi  JeHCTBUTENbHOCTH.  OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpa3amMu OObEOUHSET pa3Hble BUABl Y4EeOHOH U TPYAOBOW JEATEIbHOCTH,



ABJIAETCA OJHHM M3 TMPOQPECCHOHAIBLHO BAXKHBIX KAadyecTB, MOITOMY aKTyalbHa
3amaya (opMUPOBaHUS y OOYYAIOMIMXCA MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOpPAa3HOTO MBIINIJICHUS — CYIIECTBEHHOTO KOMIIOHCHTA B
MOJIFOTOBKE K IPAKTUYECKOMN NEeITEILHOCTH IO MHOTUM HaIlPaBJICHUSIM.

[lenb ocBoeHus mporpamMMbl yueOHOro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00y4deHusi — 001meo0pazoBarebHOE UM OOIIEKYJIbTYPHOE pa3BUTHE
oOydarommxcs  4epe3  oOecleueHue  BO3MOXXHOCTH  MPUOOPETEHHS |
VCIOJIb30BAHUSA CUCTEMATUYECKUX TE€OMETPUUECKUX 3HAHUM W JIEUCTBUH,
cnenu@UUHBIX TEOMETPHUH, BOBMOKHOCTH YCIIEITHOTO TIPOI0JDKEHHST 00pa30BaHMUsI
IO CTICIIHAIILHOCTSIM, HE CBS3aHHBIM C TTPUKJIATHBIM HCIIOB30BaHUEM TCOMETPHH.

[Iporpamma mo reoMerpun Ha 0a30BOM YpOBHE MpeAHA3HAUYECHA IS
OOyJaroMMXCsl CPEIHEN ITKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUN
Ha YpOBHE OCHOBHOTO 00Iero obpasoBanus. Takum obOpazom, oOydaromniuecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIME MATEMATHUYECKHE YMCHHUsI, CBSI3aHHBIC
Cco creuu@uKoil TeoMeTpUHM UM HEOOXOAMMBIE JIsi KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh M3YUHUTh T€OMETpHIO Oojee
IyOOKO, €ClIi B JajbHEHIIIEM BO3HHMKHET HEOOXOIUMOCTh B TE€OMETPUYECKHX
3HAHMSX B MPOPECCUOHAIBHOMN JESTEIbHOCTH.

JlocTkeHHe 1Lenu OCBOEHHS MpOrpaMMbl OOECHEUMBAETCA PEIICHUEM
COOTBETCTBYIOIIMX 3a7ad. [IpHOpUTETHHIMH 3aJauaMH  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax siBISIOTCS:

e (opmupoBaHHe TMpEACTaBICHUS O TEOMETPUU KaK YacTH MHUPOBOM

KyJbTYPBI 1 OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHUPOM;

e (opmupoBaHHE MpEACTaBICHUS O MHOTOIPAaHHUKAX M TEJIaX BpaIlCHHUS
KaK 0 BOXHEUIIIMX MaTeMaTUYECKUX MOJECISX, TO3BOJISIIONIUX OMKUCHIBAThH
Y U3y4aTh pa3HbIE SBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHre ymeHUS pACHO3HaBaTh Ha YEPTEkKaX, MOJCIAX H B
peaTbHOM MUPE MHOTOTPAaHHUKH M TEJIa BPAIIICHIS;

e OBJAJICHHME METOJAMH PEIICHUS 3aJa4 Ha MOCTPOCHMS Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHre yMEHHUS OINEPUPOBATH OCHOBHBIMU TIOHSTUSIMH O
MHOTOTpaHHUKaX M TelaX BPaIICHHS U MX OCHOBHBIMH CBOWCTBAMU;

e OBJAJCHWEC  aITOPUTMAMH  PEIICHWS  OCHOBHBIX  THIIOB  3a/ady;
dbopMupoBaHUE  yYMEHHUS TPOBOJUTH  HECJOXKHBIE  JIOKa3aTelbHbIC
paccyXIeHusT B XOJle¢ PEIICHHs] CTEPEOMETPUYECKUX 3afad M 3a1ad C
MIPAKTUYECKUM COCPKAHUEM;

e pa3BUTHE WHTEUICKTyallbHBIX ~ W TBOPYECKUX  CITOCOOHOCTEH
OoOyJarommxcs, TMO3HABATEJIbHONM  aKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHHH, KpUTUIHOCTH MBIIUICHUS;



e (opmupoBanue (G yHKIMOHATIBHOM IPaMOTHOCTH, PEJIEBAHTHOM
F€OMETPUU: YMEHHUE PpAaCIlO3HABaThb INPOSBICHHUS TIE€OMETPUUECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B pPEAIbHBIX KU3HEHHBIX
CUTYyallUsIX M IMpPHU U3YYEHUHU JPYTUX Y4E€OHBIX MPEIMETOB, NMPOSBICHUS
3aBHCHUMOCTE M 3aKOHOMEPHOCTEH, (QOpMyNIHpOBaTH HMX Ha S3bIKE
re€OMETPUH U CO3/1aBATh T€OMETPUUECKUE MOJEIH, IPUMEHITh OCBOCHHBIN
r€OMETPUYECKUI armapar il PEelIeHUs PaKTUKO-OPHUEHTHUPOBAHHBIX
3aJ1a4, HHTEPIIPETUPOBATH U OIICHUBATH MOJIYYEHHbIE PE3YJIbTATHI.

OTIUYUTENHEHON OCOOCHHOCTBHIO MPOTPaMMBbl SIBIISIETCSI BKIIIOUEHHE B KYpPC
CTEpEOMETpPUM B Hayaje €ro M3y4yeHus 3aJay, pellaeMblX Ha YPOBHE
WHTYUTUBHOTO TIO3HAHHUA, U ONpeeIEHHBIM 00pa30M OpraHrn30BaHHAasA paboTa Hax
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO W MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JNalbHEUIIEMY U3YYEHHUIO IIPEAMETA.

[Ipennourenue oTAAETCS HAMIIAIHO-KOHCTPYKTUBHOMY METOAY OOy4EHHUs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTHb IPEIMETHO-
MPAKTUYECKOM JEATENIbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
ydaluxcsi B Kypce CTEpEOMETPUHM IPOBOJIMTCA 3a CUET PEIICHUS 3a4ad Ha
CO3IaHME€  NPOCTPAHCTBEHHBIX O00pa3oB W  33Jad Ha  OIEpPUPOBAHME
IpOCTPAaHCTBEHHBIMU oOOpa3zamu. CoznaHue oOpaza MNPOBOAUTCS C OMNOPOM Ha
HarJsiHOCTh, a OIEpUpOBaHHE 00pa3oM — B YCIOBUAX OTBJICYEHHS OT
HaIJIIIHOCTH, MBICJIEHHOI'O U3MEHEHUS €r0 NCXOHOT O COJEP KaHUS.

OcHoBHBIE cojiepxaTreiibHble TUHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukny, «IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBE», «Tena BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHUHN
pacnpenensieTcsi He TOJbKO II0 COAEP)KATENbHBIM JIMHUSAM, HO W IO Tojam
oOydJeHHs Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHmsl.

Conepxanue o0Opa30BaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJbTaTam
OCBOEHHUsI paboyeil mporpamMmbl, pacnpeelaEHHbIM [0 ToJaM OOydeHHs,
CTPYKTYPHUPOBAaHO TakuM o0Opa3oM, 4YTOObl OBJAJEHUE T'E€OMETPUUYECKUMH
MOHATHSMU U HABBIKAMH OCYILECTBIISIIIOCH MTOCJIEI0BATENBHO U MOCTYNATENbHO, C
COOJIIOZIEHUEM MPUHIINIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN O0Yy4YarolUXCs, pacuIupss |
yriayoisis e€, 00pa3yst IpOYHbIe MHOKECTBEHHbBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpuun oTBoAUTCS 2 yaca B Henemo B 10 knacce u 1 yac B
Heento B 11 kitacce, Bcero 3a nBa roga ooydenus - 102 yueOHbIX yaca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, TmpsMas, IJIOCKOCTb,
npoctpancTBo. [loHsTHE 00 AaKCHMOMATHMYECKOM TMOCTPOCHHHM CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anmMHOE pacnoyiokeHUe MpsAMBIX B MPOCTPAHCTBE: MEPECEKAIOLINECH,
napajyieibHble M CKpelMBaromuecss mnpsmeie. [lapamienbHOCTs NOpSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: NApPAJUICIbHBIE IPSAMBIE B  IPOCTPAHCTBE;
NapaJUIETbHOCTh TPEX MPSAMBIX; MAPAJUICIbHOCTh MPSIMOM M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMH CTOPOHAMM; YIroJl MEXKAY TMPSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTH TTIOCKOCTEM: MapasjeabHbIe ITIOCKOCTH; CBOKMCTBA
napajuleNibHbIX  MiockocTed. Ilpocreiiue mnpocTpaHCTBEHHbIE (GUTYpPHl Ha
IJIOCKOCTH: T€Tpadap, KyO, mapauieenure; TOCTPOCHUE CCUCHU.

IleprieHAUKYIAPHOCTD NPSAMON U IIOCKOCTH: MEPIIEHAUKYIISIPHBIC MIPSAMBIE B
MIPOCTPAHCTBE, NPSMbBIC MMAPAUICIBHBIE W MNEPHNECHAUKYJISPHBIE K IUIOCKOCTH,
MpPU3HAK TMEPHEHIUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TEopeMa O NpsSMOu
MEPIICHAUKYJSIPHON IIJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIrOJI MEXKIY NPAMON U
IJIOCKOCTBIO;  ABYIPaHHBIA  Yroyi, JIMHEHHBIA yroJa JABYTPAaHHOrO  yrJa.
[IeprieHAUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IJIOCKOCTH, PACCTOSHUE
OT MOpsIMOM [0  IUIOCKOCTH,  TPOEKIuss  GUrypel  Ha  IJIOCKOCTb.
[leprieHAUKYISIPHOCT,  TUIOCKOCTEW: MPHU3HAK MNEPHEHIMKYJSIPHOCTH  JBYX
JI0cKOocTer. Teopema 0 TpEX NMEePIECHANKYIAPAX.

MHororpaHHuKu

IToHsiTHE MHOTOrpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIC
Y HEBBINYKJIbIE MHOTOTPAHHUKU; Pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHu U OCHOBAHHS MPU3MBIL; MpsMas U HAKJIOHHAs MPU3MbL; OOKOBas U
MOJIHAas MTOBEPXHOCTH MIPU3MBI. [lapannenenunen, MPSAMOYTOJIbHBIN
napajuieJienuren U ero coiictBa. Ilupammupaa: N-yronpHas nmupamMuaa, TpaHd U
OCHOBaHUE MUPaMUJIbl; OOKOBAs 1 MOJTHAS TOBEPXHOCTh MUPAMU/IbI; IPaBUIIbHASL U
yceu€HHas MNHupaMuia. OIJIEMEHTbl Npu3Mbl M nupamuabl. [IpaBuiibHbIE
MHOTOIPAaHHUKHU: TOHATHE MPABUJIBHOIO MHOTOTPAaHHUKA; MPAaBUIbHAS MPU3MaA U
MpaBWIbHAA NUpaMKAa; MpaBUJIbHAS TPEYrojbHas NHUpPaMUAA W MPABUIIbHBIN
TeTpadap; Kyo0. llpencraBneHue o NpaBUIIBHBIX MHOTOIPAHHUKAX: OKTadp,
noaeka’aAp v ukocaxap. CeueHus: Npu3Mbl U TUPaAMU/IBI.

CumMeTpus B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOW,
IJIOCKOCTH.  DJIEMEHThl CHUMMETPUM B  TNHUpPaMHUIAX, HNapajuiesienuIenax,
MPaBWJIbHBIX MHOTOTPAHHUKAX.



Bbluucienne 5J1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, IUaroHaliv, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTH M TOJHOM TMOBEPXHOCTU MPSMON MPHU3MBI,
IJIOIaJb OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH HPSIMOU IPU3MBIL
[Inomans OOKOBOW TOBEPXHOCTH M MOBEPXHOCTU MNPABUIBHOW MHpPaMUIbI,
TeopeMa O IUIomaau yceuéHHOW mnupamuabl. [lonstue o0 o00béme. OOBEM
NUPaMU/JIbl, TPU3MBL.

[TonoOuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAIAMU
MOBEPXHOCTEM, 00bEMaMu OI00HBIX TEJl.

11 KUIACC

Tesia Bpalenust

[umuaaprdeckas ITIOBEPXHOCTb, oOpa3yromue HWIAHAPUYECKON
MMOBEPXHOCTH, OCh UWIHHAPUYECKON TMOBEPXHOCTHU. [lunuHap: OCHOBaHUSA W
OOKOBasi TMOBEPXHOCTh, oOOpasylolasi U OCh; IUJIOMAab OOKOBOM U TMOJHOMU
ITIOBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00pa3yrolue KOHUYECKOM MOBEPXHOCTH, OCh U
BEPILIMHA KOHUYECKOW MOBEpXHOCTU. KOHYyC: OCHOBaHME M BEpIINUHA, 00pa3yromast
U OCb, IUIOMIaJlb OOKOBOM W TMOJHOM TMOBEPXHOCTH. Y CEUEHHBIM KOHYC:
o0pa3yrolue 1 BbICOTa; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAJlb MOBEPXHOCTH C(hEephl.
B3auMHoe pacnonokenue cdepbl U TUIOCKOCTH; KacaTeabHas TII0CKOCTh K cdepe;
Iomaas cepsl.

N3o0pakenue Tes BpalleHus Ha TII0CKOCTH. Pa3BEpTka IIMHApPA U KOHYCA.

KoMOuHanuu Ten BpalieHusi ©W  MHOTOTPAHHUKOB. MHOrOrpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAI B MHOTOTPAaHHUK, WA TEJO
BpaIlCHUS.

[Tonstue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEMe
IpSIMOYTOJIBHOTO TMapajuiefienumnena u cienctsus u3 He€. OObEM UMIMHApA,
konyca. O0BEM mmapa u miomaasb chepsl.

[lono6ubeie Tenma B mpocTpaHcTBE. COOTHOIICHHMS MEXIY IUIOMAIIMU
MOBEPXHOCTEMN, 00BEMaMU MOJOOHBIX TEIL.

Ceuenus mmiauHApa (MapajUielbHO U TEPIEHIUKYJISIPHO OCH), CEUEHUS
KOHyca (TapajijieIbHOE OCHOBAaHHUIO W MPOXOSIIEe Yepe3 BEPIIMHY), CEUCHHS
mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mIockocTy U B pocTpaHCcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpA HAa 4uCio. Pasmoxenue BekTopa mo TpéM HEKOMILUIAHAPHBIM
BekTopam. IlpaBusio mapauienenunena. Pemenwe 3agay, CBA3aHHBIX C
IIPUMEHEHUEM MpaBUJl JEUCTBUU € BekTopamu. [IpsmoyronsHas cucrema



KoopauHAaT B TmpocTtpaHcTBe. Koopaunatel Bektopa. IIpocreiimme 3amadn B
KOOpAMHAaTax. YToll Mexay Bekropamu. CKalsipHOE NPOM3BEICHHE BEKTOPOB.
Boeluucienne yriioB Mex1y HNpSIMbIMH M IUIOCKOCTAMH. KoopanHATHO-BEKTOPHBIN
METOJI ITPH PELIEHUU T€OMETPUUECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE pPE3yJabTaThl OCBOCHUS TMPOTpaMMBbl  y4eOHOTO TMpenMera
«Maremartnka XapaKTepu3yIOTCs:

I'paxaanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UITMH 00yJarOMIeTocs] Kak aKTUBHOTO
M OTBETCTBEHHOI'O WJIEHA POCCHIICKOr0 O0IecTBa, NPEICTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaxX (DYHKIIMOHHPOBAHHS Pa3IMUHBIX CTPYKTYp, SBICHHH,
MpOLIEyp TpakIaHCKOro oO0miecTBa (BBIOOPHI, OMNPOCHI W TIP.), YMEHHEM
B3aMMOJICICTBOBaTh C COIMAJbHBIMA HMHCTUTYTaMH B COOTBETCTBUU C WX
(GYHKIUSIMHU 1 Ha3HAYECHUEM.

I[MaTpuoruyeckoe BOCIUTAHUE:

C(OPMHUPOBAHHOCTHIO POCCUHCKOMN TPaXKIaHCKON MICHTUIHOCTH, YBAKCHHS K
MPOILIOMY U HACTOSIIIEMY POCCUHCKON MaTeMaTUKH, IIEHHOCTHBIM OTHOIICHHEM K
JOCTHKEHUSIM POCCUICKUX MaTEMAaTUKOB M POCCUIICKOM MaTeMaTH4eCKOW IIKOJIbI,
K HWCIONB30BAaHUIO ITHX JOCTIDKEHUH B JPYrUX HayKaxX, TEXHOJOTHAX, cdepax

SKOHOMMKH.
JIlyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSA:
OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoja;

c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO TIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHUEM JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUMBOTO Oy TYIIIEro.

JcTeTH4YecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKJIIOUAs ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad, peleHun, pacCyXJIeHUM;
BOCIIPUMMYHBOCTHIO K MATEMATUUYECKUM aClEKTaM PA3JIMYHBIX BUJIOB HCKYCCTBA.

DuznyecKoe BOCIHUTAHME:

chOPMUPOBAHHOCTBIO YMEHUS TPUMEHSATH MaTeMaTUYeCKWe 3HaHUS B
MHTEpecax 370pOBOro U 6€30MacCHOro oopas3a >KU3HU, OTBETCTBEHHOI'O OTHOIIICHHUS
K CBOEMY 3JI0POBBIO (3J0pOBOE NMUTaHKE, COATaHCUPOBAHHBIA PEXXUM 3aHATUU U

OT/IbIXA, peryssipHast dbuznueckas aKTHUBHOCTD); busruecKoro
COBEPIIICHCTBOBAHMUS, npu 3aHATHUAX CHIOPTUBHO-03/I0POBUTEIHHOM
JEeSTENbHOCTBIO.

Tpynosoe Bociuranme:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM ILIEHHOCTU TPYIOIIOOMS; UHTEPECOM K
pa3nuyHbiM  cdepaMm  MpPO(EeCcCHOHATBHOM  JESATeNbHOCTH,  CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSMHU, YMEHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit npodeccun W pealM30BbIBATH COOCTBEHHBIC JKU3HECHHBIC IIJIAHBI;



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTreéMaTHYeCKOMY OOpa3OBaHUIO U
caMo00pa30BaHUIO0 Ha MPOTSIKEHUU BCEH J>KU3HU; TOTOBHOCTBIO K aKTHBHOMY
Y4aCTHIO B PEUIEHUU PAKTUYECKUX 337a4 MaTeMaTH4e€CKOW HAIPaBIEHHOCTH.

JIKOJOrnYecKoe BOCIIMTAHUE:

c(OpMUPOBAHHOCTBIO HKOJIOTMYECKOW KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAIIbHO-3KOHOMHMUYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
cpedbl, OCO3HaHMEM TIJI0O0AJIBHOIO  XapakTepa JSKOJOIMUECKHX IpodseM;
OpUEHTalMel Ha MpPUMEHEHUE MaTeMaTUYeCKUX 3HAHUM Ui pellleHds 3a1ad B
o0lacTu OKpy’Karollel cpeabl, IJIAaHUPOBAaHMUSI TMOCTYNKOB M OIEHKHM HX
BO3MOXKHBIX MOCIEACTBUMN JJIsl OKPY>KAIOIIEH Cpe/ibl.

ILleHHOCTH HAYYHOI' 0 IO3HAHMA:

C(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKH M  OOIIECTBEHHOW MPAKTUKH, IOHUMaHUEM
MaTeMaTUYeCKOM HAayKH Kak CQepbl YEJIOBEYECKOW NEATEIbHOCTH, 3TaloB €€
pa3BUTHs M 3HAYUMOCTH JUIS PAa3BUTHsA LHMBWINA3ALMHU; OBJIAJCHUEM SI3BIKOM
MareMaTUKd W MATeMAaTHYECKOM KyJIbTYpOW KakK CpeICTBOM IO3HAHMS MUPa;
TOTOBHOCTBIO OCYHIECTBJIATh NPOEKTHYIO U HCCIEAOBATEIBLCKYIO NIE€ATEIbHOCTD
MHIUBUYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO IpenMeTa
«MaremaTuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
0eliCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OeLlCMEUAMU.

1)  Vuueepcanvmuvie  nosnaeamenvuvlie  Oelicmsus, — obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NpOYeccos oobyuarowuxca (oceoeHue
Memoo0o8  NO3HAHUA — OKpYyCalowe2o  Mupa,  NpuMeHeHue  J02UYECKUXx,
uccnedosamelbCKux onepayuil, yMeHuti pabomams ¢ uHgopmayueti).

ba3oBble Joruueckue JeMCTBUA:

e BBUIBIITh U XapaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TOHITHH, OTHONICHHH MEXIY MOHATHAMHU, (OPMYIHPOBATH
ONpeseNieHus]  TMOHSATUW;  YCTAaHABIMBAaTh  CYIIECTBEHHBIH  IMPU3HAK
KJIaccu(pUKaIMU, OCHOBaHUS M1 OOOOIIEHHS U CpaBHEHUS, KPUTEPUHU
MIPOBOAMMOTO aHAJIN3A,

e BOCHpUHUMATh, (GOpMyTUpOBATH MW  MPEOOPA3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIC W OTPHUIATEIIbHBIC, C€IWHUYHBIC, YacTHBIC W OOIIWE,
YCIIOBHEIE;

e BBIBISITH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M |
npotuBopeunsi B (akTax, JaHHBIX, HAOIOMCHUSIX W YTBEPKIACHHUIX,



npenjaratb  KpUTepUM  JJIL  BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JIeNaTh BHIBOABI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIIOUCHUH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEITLHO J0Ka3aTeIhCTBA MaTeMaTHYeCKUX
YTBEp)KJAEHUHN (MPSIMBIE U OT MPOTHUBHOIO), BHICTPAUBATh APT'yMEHTAIIHIO,
MPUBOJIUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CYXXIICHUS 1 BBIBOJIBI;

e BBIOMpATH CMOCOO perieHuss yd4eOHOM 3amady (CpaBHUBATh HECKOJBKO
BApUAHTOB peEIIeHUs, BBIOUpATh HaubojIee TMOAXOMSAINIMNA C Y4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTe1bCKue 1eHCTBUSA:

e HCIOJb30BaTh BOMPOCHI KAK MCCIENOBATEIbLCKUI MHCTPYMEHT IO3HAHUS;
dbopMynmupoBaTh BOMPOCHI, (UKCUPYIOUINE MPOTHBOpPEUHE, MpodIeMy,
yCTaHaBJMBaTh  MCKOMOE W  JaHHoe, (OopMUpOBAaTH  TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HIINIO, MHCHUE;

e TPOBOIUTH CaMOCTOSATEITHLHO CTUTAaHWPOBAHHBII IKCIICPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEM MAaTeMaThu4ecKoro
O0BEKTa, SBJICHHS, TIPOIECCa, BBISIBICHUIO 3aBUCHMOCTEH MEXKITY
00BEKTaMH, SBJICHUSIMH, TPOIIECCAMU;

e  CaMOCTOATEJILHO (POopMyIUpPOBaTH 000OIIEHUS U BBIBOJIBI MO PE3yjIbTaTaM
MPOBEIEHHOTO HAOIIOJCHUS, MCCIIEIOBAHUSI, OIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTAaTOB, BHIBOJOB U 0000IIECHNUI;

e TMPOTHO3WPOBATH BO3MOXKHOE pPa3BUTHE IPOIECCA, a TaKKE BBIABUTATH
MIPENNONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

e BBIBIATH JAePUIIUTHI WHGOPMAIIUN, TaHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOMPOC U JJIS PEIICHUS 3aa4H;

e BbIOMpAaTh UH(OpPMAIMIO U3  MCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U WHTEPIPETUPOBATH WH(OOPMAIIHIO
pa3IMYHbIX BUIOB U POPM IPE/ICTABICHUS;

e CTPYKTYpHUPOBAaTh HH(POPMAIIHIO, MPEACTABIATL €€ B pa3IMIHBIX (Gopmax,
WJUTIOCTPUPOBATh TpauyecKH;

e OIICHUBATH HaJE&KHOCTD uHdopmaru o CaMOCTOSITEIILHO
chOPMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvhvie KOMMYHUKAMUGHblE  Oelicméus,  0becnevusaiom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oomenue:



BOCIIPUHUMATh W (QOPMYIHPOBATh CYXKIEHHS B COOTBETCTBUH C
YCIOBUSIMU U LIETSIMU OOILEHUS; ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS TIO0
X0y pelIeHus 3a1a4i, KOMMEHTHPOBATh [OJIyYE€HHBIN pe3yJIbTaT;

B X07/1€ 00CYXKACHHUS 3a1aBaTh BOIPOCHI IO CYLIECTBY 00CYXK/1a€MOW TEMBI,
npo0JIeMBbl, pelaeMoil 3a7aun, BEICKA3bIBaTh UJICH, HALIEJICHHbIE Ha MOUCK
pELlEHUs; COIMOCTABIISATh CBOM CYXKICHHUS C CYXICHHSIMH JPYIHX
YY4aCTHUKOB AHaiora, OOHApYKHUBAaTh pasziMYMe U CXOJCTBO IMO3UIUH; B
KOppeKTHOM popme hopMynupoBaTh pa3HOTIaCcHsl, CBOM BO3PAXKEHUS;
OPEACTaBIATh  PE3yNbTaThl  pEIICHWs  3aJadd,  OKCIICPHUMEHTA,
UCCIICZIOBAHUS,  TPOEKTa;  CAMOCTOATENbHO  BbIOMpaTh  (hopmar
BBICTYIICHHUS C YIETOM 3a]a4 NMPE3ECHTAIMU U OCOOCHHOCTEN ayIUTOPUH.

Corpyanun4ectBo:

3)

NOHMMATh W HWCIOJb30BaTh  MPEUMYIIECTBA  KOMAaHJAHOW  H
MHAVBUAYAJILHOW paOOTHI TP pElIEHUH YU4eOHBIX 3a7a4; IPUHUMATh LIETb
COBMECTHOM JIESTEIbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOU
paboTBhI, pacpeessiTh BUABI padO0T, AOrOBAPUBATHLCS, OOCYXKAATH IPOLIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIO/ICH;
y4acTBOBATh B IPyNNOBBIX (hopMax pabOThl (00CYxkaeHUSI, 0OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» U UHBIE); BBINOJHITH CBOIO YacTh pabOThl U
KOOpAUHUPOBATb CBOM JEHUCTBUA C JAPYTMMH YJ€HAMU KOMAaH/bI,
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPUSM,
c(OpMYyITUPOBAHHBIM YUaCTHUKAMH B3aUMOJCHCTBHUSL.

Vuueepcanvnuvie  pecynamuenwvie  Oeiicmeus, obecneuugarom

Gopmuposane cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCIU.
Camoopranmzanmsi:

COCTaBIISITh IJIaH, AITOPUTM PEUICHUS 33auu, BHIOMPATh CIOCO0 pelieHus
C y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOM
uH(pOopMaIuu.

CaMOKOHTPOIBb:

BJIQJICTh HaBBIKAMHU IIO3HABaTeJIbHOW pedIeKCud KakK OCO3HaHMS
COBEPIIAEMbBIX JICUCTBUM M MBICIMTEIBbHBIX IPOILIECCOB, UX PE3YJIHTATOB;
BIIAJETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTpPOJISL —mpolecca |
pe3ysbTara peueH!us MaTeEMaTHIECKOM 3a/1a4u;

MPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIpU PEIICHUU
3aa4d, BHOCHUTb KOPPEKTHBBI B JEITEIbHOCTh HA OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAUICHHBIX OIMMOOK, BBISIBIEHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBl JOCTHKECHUSA WIM HENOCTHIKEHUS PEe3yJbTaTOB AEATEIBHOCTH,
HaXOJUTh OLIKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIbTATDBI

10 KVIACC

OnepupoBaTh MOHATUSMH: TOUKA, IPSIMAasi, TUIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU WM CICICTBHUS W3 HUX TNPU PEIICHUH
T€OMETPUYECKUX 3a/1a4.

OnepupoBaTh MOHATHUAMU: MAPAIEITBHOCTD U NEPHEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccuduuupoBaTh B3aMMHOE paCMONIOKEHHWE NPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TMOHSATHUSMH: JABYIPAHHBIA YTOJN, TPaHW ABYTPAHHOTO YIJIa,
pedpo ABYrpaHHOrO yrja; JUHEHHBIA Yrojl JIBYIPAaHHOIO YIJa; rpajycHas mepa
JBYTPAHHOTO yTIJIa.

OnepupoBaTh TMOHATUSMH: MHOTOTPAHHMK, BBIMYKJIBIM ¥  HEBBITYKJIBINA
MHOTOT'PaHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABIIIbHBIA MHOTOI'PaHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJIBl MHOTOTPDAaHHUKOB (MMpamMuia; TpHU3Ma,
PSIMOYTOJILHBIN Mapasuiesienume, Kyo).

KnaccupunmupoBaTh ~ MHOTOTpaHHUKH,  BBIOMpas  OCHOBAaHHS  JUIS
KjacCuuKay  (BBITYKJIBIE W HEBBIYKJbIE MHOTOTPAHHUKHU; TPABUIIbHBIC
MHOTOTPAaHHUKH; TIPSIMBbIE U HAKJIOHHBIE PU3MBbI, TTAPAJUICTICITUTIC B ).

OnepupoBaTh MOHATUAMH: CEKYIas MIOCKOCTh, CEYCHUE MHOTOTPAaHHUKOB.

OOBSICHATH IPUHITUTIBI IOCTPOCHUST CEYCHUH, UCTIONB3YS METOJI CIIC/IOB.

Ctpoutb ceyeHUss MHOTOIPAaHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIC) TIJIOCKHME YEPTEKHM W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXYy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKACHHE T€OMETPUUYECKUX BEJIMYMH 1O 00pa3iiamM Uiu
QIrOpUTMaM, TIPUMEHSSI HW3BECTHBIC AHATUTHYCCKHE METOABl TIPU PEIICHUU
CTaHJApTHBIX MAaTEMAaTUYECKHUX 3a/1ad HAa BBIYUCICHHE PACCTOSHUN MEX]Y IBYMS
TOYKaMH, OT TOYKHA JO TPSMOH, OT TOYKHA JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIONTUMUCS TPSIMBIMHU.

Pemate 3a1aun Ha HAXOXKACHUE TEOMETPUUECKUX BETUYMH 1O 0OpasiiaM WiH
QITOpUTMaM, TIPUMCHSS HW3BECTHBIC AaHATUTHYCCKHE METOAbl TIPU PEIICHUU
CTaHJAPTHBIX ~MAaTeMAaTHYECKUX 3a7a4 Ha BBIUKHCIEHHUE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCS ~TPSIMBIMH, MEXKIYy TPSIMOA H  TUIOCKOCTBIO, MEXKIY
TJIOCKOCTSIMHU, IBYTPAHHBIX YTJIOB.



Bbruncnsate 00bEMBI U IJIOLIAIM [TOBEPXHOCTEW MHOTOTPaHHHUKOB (IIpU3Ma,
nupaMyuja) € TpUMEHEHUEM (QOpMYN; BBIYMCISATh COOTHOIICHHUS MEXAY
IJIOLIAASIMU TTOBEPXHOCTEM, 00bEMaMH TOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSAMU: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh H
IJIOCKOCTh CHMMETPUU; LIEHTP, OCh U TJIOCKOCTh CAMMETPUU (DUTYPBHI.

W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPHIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX '€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha yepTexax M
PUCYHKAX.

[IpumensaTs reomerpuueckue (HakThl M PEIICHUS CTEPEOMETPHUUECKHUX
3a/1a4, ITPEANOIaralluX HECKOJIbKO IIaroB PEUIEHUs, €CIU YCIOBUS TPUMEHEHUS
3a7aHbl B IBHOM opme.

[IpuMeHsaTs NpoOCTEHMIIME MNPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHMKAllHOHHBIE CHCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIUTE IIpUMEpPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B NIPUPOAE H
’KU3HHU, pacIiO3HaBaTh IIPOSBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHATh NMOJYy4YEHHBIE 3HAHWS Ha IMPAKTUKE: AHAJIU3UPOBATHh DPEAbHBIC
CUTyalluld W IPUMEHATh HU3YYECHHBIE IOHATUSA B IPOLECCE ITOMCKA PEHICHUs
MaTeMaTUyecKu C(HOPMYJIMPOBAaHHOM MpoOJEeMbl, MOJEIUPOBATh pEalbHbIE
CUTyallul Ha S3bIKE TE€OMETPUHM, HCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM I'€OMETPUUECKUX TOHITUI U TEOpEM, allliapara aireopsl; pemarb
IIPAKTUYECKHUE 3a/1a4H, CBA3AHHBIE C HAXOXKJAECHUEM I'€OMETPUUYECKUX BEIMYHH.

11 KVIACC

OnepupoBaTh MOHATUSIMU: I[WJIMHIPUYECKAsS TIOBEPXHOCTh, OOpa3yIoIIHe
IWJIMHIPAYECKON IIOBEPXHOCTH; UWJIUHID; KOHHUYECKAasi  IOBEPXHOCTb,
oOpa3yrolue KOHUIECKON TOBEPXHOCTH, KOHYC; c(hepriecKasi TOBEPXHOCTb.

Pacno3naBath Tena BpaiieHus (UIUHIP, KOHYC, cepa u map).

OOBSACHATH CITOCOOBI TTOJIYICHUS TEJ BPaIlCHHUS.

KnaccupunmupoBaTs B3aMHOE pacroyiokeHHe chephl U TIIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BHICOTA
CErMEHTA; IIAPOBOW CJIOW, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOTO CJIOH;
IapOBOM CEKTOP.

Beuucnare  o0bEMBI M IUIOHMIAAM  TMOBEPXHOCTEM  TeNl  BpaIllCHHS,
FEOMETPUUECKHUX TeN C MPpUMEHEHUEM (hOopMYIJL.

OnepupoBaTh TOHATHSMH: MHOTOIPAaHHUK, BIIMCAaHHBIM B chepy u
OMUCaHHBIH oOKoJIO cdepbl; cdepa, BOUCAaHHAS B MHOTOIPAHHUK WJIH TEJO
BpAIICHUS.

BbIUUCIATh COOTHOIIEHUS MEXIY TUIOMIAASIMHU MOBEPXHOCTEH U 0O0BEMaMHU
IIOJOOHBIX TEI.



N300paxxate u3ydaemble (UIYpbl OT PYKH U C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BbINONIHATH (BBIHOCHBIE) TJIOCKUE YEPTEXH M3 PUCYHKOB MPOCTHIX O0BEMHBIX
¢uryp: BUa cBepxy, COOKY, CHU3Y; CTPOUTh CEUEHUS TEJl BPaL[CHUSI.

W3BrekaTh, WHTEPOPETUPOBATH U MpPeoOpa3oBbIBaTh HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX '€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha yepTexax M
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbIMONHATE OEHCTBUSA CIIOKEHHMS BEKTOPOB, BBIUMTAaHUS BEKTOPOB U
YMHOXEHUSI BEKTOpa Ha YKCIIO, OOBSICHATh, KAKUMU CBOMCTBAMH OHU 00JIaJatOT.

[IpuMeHATH MPAaBUIIO NapAJLIEIEIUIIEAA.

OnepupoBaTh MOHATUAMU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOPAMH, CKAIIPHOE MMPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIC
BEKTOPBI.

Haxonuts cymMMy BEKTOPOB M IIPOU3BEICHHUE BEKTOPA HA YHCIIO, YTOI MEXKIY
BEKTOPAMH, CKAJSIPHOE TIPOMU3BEICHHME, PACKIAABIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHHEM B IEKapTOBOW CUCTEME KOOPAMHAT.

[TpumensaTy reomerpuyeckue (HakTbl i PEIICHHS CTEPEOMETPHUUECKHUX
3a/1a4, TPEANOJaraoX HECKOIbKO IIaroB PEUIEHUs, €CIU YCIOBUS TPUMEHEHUS
3aJIaHbI B SIBHOH (hopme.

Pemwars mpocredmme reoMeTpu4ecKue 3aJayd Ha INPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT O METOAA.

Pemarp 3amaum  Ha J0Ka3aTeNbCTBO MATEMATUYECKUX OTHOIIEHUM U
HaXO0KJEHUE T€OMETPUUYECKUX BEJIMUUH 10 00pa3liaM UM adrOpUTMaM, IPUMEHSA
M3BECTHBIE METOBI IPY PELICHUH CTAaHAAPTHBIX MAaTEMATUYECKHUX 3a/1a4.

[IpuMeHsATs NpoCTEHMIIME NPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKallHOHHBIE CHCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3aa4.

[IpuBOOMTE IpUMEpPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPONE U
JKU3HHM, pacIiO3HaBaTh IIPOSBIICHUE 3aKOHOB T€OMETPHU B UCKYCCTBE.

[IpuMeHATh NOJYyYEHHBIE 3HAHWS Ha MPAKTUKE: AaHAJIUM3UPOBATHh DPEAbHBIC
CUTyalluld W IPUMEHATh HW3YYECHHBIE IOHATHUSA B IPOLECCE IOHUCKA PEIICHUS
MaTeMaTuyecku C(HOpMYyJIMPOBaHHOM MpPOOIEMBbI, MOJEIUPOBATH pEallbHBIC
CUTyallul Ha S3bIKE TE€OMETPUHM, HWCCIECI0BATh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM I'€OMETPUUECKHUX MOHSITUI U TEOpPEM, alllapara aireopsl; pemarb
IIPaKTUYECKHUE 3a/1a4H, CBA3AHHBIE C HAXOXKJACHUEM T€OMETPUUECKNX BETUYHUH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
Konrpoasbnsie | IlpakTuyeckue
n/n NporpaMmel Bcero oOpa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
1 BBenenue B cTepeoMeTpHio 10 Bubmioreia LIOK
A P P https://m.edsoo.ru/1c209e37
) [IpsiMbIe U MIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubmotexa [JOK
[TapanienbHOCTh NPSIMBIX U IIIOCKOCTEH https://m.edsoo.ru/1c209e37
3 IlepneHIUKYIApHOCT NPAMBIX U 12 bubmuorexa [IOK
MJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
1 1
4 VYTibl MEXY NPSIMBIMH U IIOCKOCTSIMU 0 https://m.edso00.ru/1c209e37
bu6mmoreka [JOK
M 11 1
> HOTOT PATHITIH https://m.edso00.ru/1c209e37
.. bu6moreka [JOK
6 OObemB1 MHOTOrpaRHHKOB o L https://m.edsoo.ru/1c209e37
- n _ . 4 1 bu6mmoreka [JOK
OBTOpPEHUE: CEUCHHUSI, PACCTOSIHUS U YTJIBI https://m.edso0. (/1620937
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 ) 0
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11 KUIACC

KoangecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoabnsie | IlpakTnueckue
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
but6mmoreka [JOK
T 12
18 BpatieHit https://m.edso0.ru/1c209e37
bu6moreka [IOK
é 5 1
ObnEmbr Ten https://m.edso0.ru/1c209e37
BexTOopnl 1 KOOpAUHATEL B IPOCTPAHCTBE 10 1 bubmiorexa [OK
p PA poctp https://m.edsoo.ru/1c209e37
[ToBTOpeHue, 0000IICHHE, 7 1 bu6morexa [IOK
cUcTEMATU3AalU 3HAHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0



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




HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne Mara nupposbIe
Tema ypoka Konrtpoasbnbie | IlpakTudeckue
n/n Bceero H3yYeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypcbl
OCHOBHBIE MTOHSITUSI CTEPEOMETPHH:
TOYKa, MpsAMas, IIOCKOCTb,
npocTtpaHcTBo. [IpaBuia
PosTP P Bubnmotexa [[OK
1 M300paKeHUs Ha PUCYHKaX: 1
§ https://m.edsoo.ru/aecc77cd
M300pakeHus TI0CKOCTEH,
MapajuieabHBIX MPSIMBIX (OTPE3KOB),
CEpeMHBI OTpe3Ka
[TonsTHsA: nmepecekaromumecs
2 MIJIOCKOCTH, TIEPECEKAIOIIMECS PsSIMast 1 bubmorexa [JOK
- 11ep P https://m.edso00.ru/2d8a9c99
Y TUTOCKOCTh
[TonsTHs: nepecekaromuecs
3 IJIOCKOCTH, TIEPECEKAOIHECs psMas 1 brbmorexa [TOK
> Hep P https://m.edsoo.ru/db685e73
Y TUTOCKOCTh
3HaKOMCTBO C MHOTOT paHHHKaMH,

4 n300pa’keHrne MHOT OTPaHHUKOB Ha 1 bubmmorexa [IOK
pUCYHKaX, Ha MPOEKIIMOHHbBIX https://m.edso00.ru/a63959ed
gepTekax
HavansHbie cBeneHus o kyoe u

) MUpaMHJIe, UX Pa3BEPTKU U MOJIEIN 1 bubmmorexa [IOK

PAMULIIC, X paspep AT https://m.edsoo.ru/b30dff38
CeueHnst MHOTOTpaHHUKOB
bu6mmoreka [JOK
6 Hauanbable cBeeHns o kyoe u 1
Y https://m.edso0.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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MIUPaMUIEC, UX Pa3BEPTKU U MOJIEIIH.
CeueHus MHOT OTPaHHUKOB

TToHATHE 00 aKCHOMATUYECKOM

7 OCTpOE cTepeoMe aKCHo bubmorera IOK
IIOCTPOEHHUH CT METPUU: AKCHOMBI
p p P https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHH U CJICIICTBUS M3 HUX
TlousiTrie 00 aKCHOMAaTHYECKOM
8 IIOCTPOEHUN CTEPEOMETPHH: aKCHOMBI bubmorexa TIOK
P P TP https://m.edso00.ru/239c8ch4
CTEPEOMETPHH U CJIEIICTBUS M3 HUX
ITonsarue 00 akCHOMATHYECKOM
9 IIOCTPOEHUU CTEPEOMETPHUU: AKCHOMBI bubmrorera ITOK
P P puH: https://m.edso00.ru/65c6b106
CTEPEOMETPHH U CJICICTBUS U3 HUX
TTousiTrie 00 aKCHOMAaTHYECKOM
10 IIOCTPOEHUHN CTEPEOMETPUM: aKCUOMBI bubmorexa HOK
P P i https://m.edso0.ru/258fc245
CTEPEOMETPHH U CJICIICTBUS M3 HUX
B3anMHOeE pacrionoKeHue NpsSMbIX B
1 MIPOCTPaHCTBE: MepeceKaromecs, bubmmorexa [IOK
napajiesibHbIC U CKPEIIUBAIOIINECS https://m.edsoo.ru/1a2520f6
MpsSIMbIE
[MapaniaensHOCTh MPSIMBIX U
IJIOCKOCTEH B TPOCTPAHCTBE:
12 napajuielibHble IPSMEBIE B bubmorexa HOK
p p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPATUIETbHOCTh TPEX
TIPSIMBIX
[TapamienbHOCTh MPSAMBIX
13 IUIOCKOCTEN B MIPOCTPAHCTBE: bubmmorexa [IOK
[TapanneabHOCTH NPSAMON U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
Bbubmmoteka LIOK
14 VYTI1Bl C COHAINIpaBICHHBIMU 1

https://m.edso00.ru/9f4071b9
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CTOpPOHAMHU

15 Yron Mexay npsiMbIMU B bubmoteka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexny npssMbIMHA B bubmotexa [JOK
MPOCTPAHCTBE https://m.edso00.ru/2935a9a0
17 [TapanyienbHOCTh MIIOCKOCTEN: bubmmorexa [IOK
napaJieabHble JIOCKOCTH https://m.edso00.ru/2e18f255
18 CBoiicTBa mapajuieNbHbIX TOCKOCTEH br6amorexa [IOK
P https://m.edso0.ru/e504d656
IIpocTeiinve npocTpaHCTBEHHBIE
19 (UTryphI Ha IJIOCKOCTH: TETPa?d, bubmmorexa [IOK
P  TEIPEOAP, https://m.edsoo.ru/4a28dc02
KyO, mapasienenumne;
. bu6mmorexka IIOK
20 Hoctpoettie cederinit https://m.edsoo.ru/1d434d0f
. bubmotexa [JOK
21 I1
OCTPOCHIE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTtponbsHas paborta mo teme
99 "[IpsiMble U MJIOCKOCTHU B bubmmoreka LIOK
npocrpaHcTse. [lapamiensHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U TIJIOCKOCTEH"
ITepne ocC (4
23 HJI(I)):K(I)TTII{/II'(};IH:F;ZH TI/II’KHI:;MHI:I: brbmrorexa LIOK
- IEPHEHIMRY AP https://m.edsoo.ru/b19f6a5d
MPSIMBIE B IPOCTPAHCTBE
24 IIpsimble mapannenbHble U bubmuorexa [IOK
MEePIEeHIUKYJISIPHBIEC K TIJIOCKOCTH https://m.edsoo.ru/0ac11c95
25 [Ipsimble mapasnienbHbIe U bubmuorexa LIOK
MEPIEHANKYJISPHBIE K IIJIOCKOCTH https://m.eds00.ru/ba545966
26 [Ipu3Hak nepreHIuKyJIspHOCTH bubmmorexa [IOK
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MIPSIMOM U IITOCKOCTH

https://m.edsoo.ru/f85bfc46

97 IIpu3Hak nepneHaAuKyJISIpHOCTU bubmmoreka [IOK
MPSIMOM U TITIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsamoit bubmotexa [JOK
MEePIEHIUKYISIPHOMN TIIOCKOCTH https://m.eds00.ru/635¢5087

29 Teopema o npssmMoit bubmmorexa [IOK
MEPIEHANKYJIIPHOHN TUIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsmoit bubmmoreka LIOK
MEPIEHANKYJIIPHOHN TUNIOCKOCTH https://m.edsoo.ru/7d18834b
[leprienAuKyNISIp ¥ HAKIOHHBIE:

31 paccTosiHUE OT TOUKH J10 TJIOCKOCTH, Egggjﬁ?ﬁ:ﬁ;?zg 3c477d3
PacCTOSHKE OT IPIMOM 10 IIOCKOCTH o '
[lepnieHAUKyIISIp U HaKJIOHHbIE:

32 paccTostHUE OT TOYKH J10 TIJIOCKOCTH, :];tlfsg;//lr:;(;ougg 6fefadd
paccTosHUE OT MPSMOH JI0 TUIOCKOCTH — '
[leprienqUKYyIISIp ¥ HAKIIOHHBIE:

33 paccTosiHuE OT TOYKH J10 MJIOCKOCTH, Egggg&fgg?ggwm 863
paccTosiHuE OT MPSIMOH JI0 TUIOCKOCTH T '
[leprienAuKyNIp ¥ HAKJIOHHBIE:

bu6 OK

34 paccTosiHuE OT TOYKH J10 MJIOCKOCTH, htPtIsz'I/I;I;Tg;(;z)lru Idbee22be
paccTosTHHUE OT MPSIMOM JI0 TIOCKOCTH T '

35 VYriabl B IpOCTPAHCTBE: YIOJI MEKTY bubmotexa [JOK
NPSIMOM U TIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yroJl, JINHEUHBINA yTOJ bubmuorexa LIOK
JIBYTPAHHOTO YIJia https://m.edsoo.ru/5fa0b3ce

37 JByrpaHHbIN yToJI, TMHEHHBIA yroJ bubmmorexa [IOK
JABYT'PAaHHOT'O yrja https://m.edsoo.ru/c7c777ed

38 [lepneHANKYISPHOCTH TIIIOCKOCTEH: bubmotexa [JOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

MPU3HAK MEPIEHANKYIISIPHOCTU JBYX
IJIOCKOCTEHN

https://m.edsoo.ru/ec3e2da3

[lepnenaAMKyISAPHOCTD MIIOCKOCTEM:

bu6moreka [JOK

39 HPHSHAK Hevp HICHAMICY BIPHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEN
[lepneHAMKYIAPHOCTD MIIIOCKOCTEMN:
40 MpU3HAK MEePIEHINKYISIPHOCTH JIBYX brbmorexa [TOK
& https://m.edsoo.ru/ba75dc57
MJIOCKOCTEN
41 Teopema o TpéxX mepreHIuKyJIsIpax bubmorexa [JOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpéX mepreHIUuKyJIsIpax bubamorexa [IOK
https://m.edso0.ru/52188a7d
43 Teopema o Tpéx mepreHIuKyIsIpax bubmorexa [JOK
https://m.edso00.ru/9f246736
KonTtponsHas pabota mo reMmam
44 "IleprneH UKy IAPHOCTD NPSIMBIX U bu6mmoreka LIOK
mockocter" u "Yriasl Mexay https://m.edsoo.ru/5b971ef3
MPSIMBIMH U IJIOCKOCTAMU "
[ToHsiTHE MHOTOTPaHHHKA, OCHOBHBIE
AJIEMEHTBHI MHOT OTPaHHUKA,
45 BBIITYKJIBIE U HeBLII;IyKJILIe Bubmorexa [OK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKa
MHOTOIpaHHHKA
[Ipusma: N-yromnpHas npu3Ma; rpaHy u
46 OCHOBaHUS IPU3MBIL; IIpsiMasi U bubmmorexa [IOK
HAKJIOHHAsl IPU3MbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MIOJTHAS TTOBEPXHOCTH MPU3MBI
47 [Tapannenenunen, npsMOYTOJbHBIN bubmotexa [JOK

mapauiCJICIuIea U €ro CBOICTBA

https://m.edsoo.ru/8a7be683
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[Inpamupaa: N-yroapHas nupamuja,
I'PaHU U OCHOBAHUE ITUPAMUJIBI;

48 OOKOBas M MOJHASI TOBEPXHOCTh bubmioreia LTOK
. https://m.edsoo.ru/fblcd0a5
MUpaMU/Ibl; IpaBUJIbHASA U yceuEHHAS
nupamua
[IpaBuUsTEHBIE MHOTOT pPAHHUKH:
MTOHSITHE TTPABUIILHOT O

49 MHOIOI'paHHHUKA; IpaBUJIbHAs IIPU3Ma bubmmorexa [IOK
Y TIpaBUJIbHAS TMpaMU/ia; TPaBUIIbHAS https://m.eds00.ru/074c8865
TpEyroJibHasi MUpaMuIa U
NpaBHIBHBINA TETPadaAp; KyO
[IpencraBnenue 0 NpaBUIbHBIX

50 MHOT'OTpaHHUKAaX: OKTa’Ip, butamorexa [IOK

https://m.edsoo.ru/a0fdd5bf
JOJIEKadIp U KUKOCAdIP.
CummMeTpusi B MIPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIBHO TOUYKH,

51 MPSIMOM, TIOCKOCTH. DJIE€MEHTHI bu6moreka [JOK
CUMMETPHUH B TUPAMHIAX, https://m.edsoo.ru/b9e777d9
napajuiesenuneaax, mpaBuiIbHbIX
MHOTOT'PaHHHKAX
Brrunciienue 35eMeHToB

52 MHOI'OTPaHHUKOB: péOpa, TMaroHaiu, bu6amorexa [IOK

https://m.edsoo.ru/6cdbecef
YTIIbI
[Tnomaas 60KOBOI MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTHU MPAMOM
53 MIPU3MBI, TJIOIIA/Ib OCHOBAaHUH, bubmmorexa [IOK
. https://m.edsoo.ru/37d84157
Teopema 0 OOKOBOI MOBEPXHOCTH
MPSIMOU MPU3MBI
54 [Tnomaas 60KOBOI MOBEPXHOCTH U bu6mmoreka [JOK
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ITOBEPXHOCTH ITPABUIIBHON

MUPaMUJibl, TEOpEMa O TIIIOIIAN
OOKOBOM IMOBEPXHOCTH yCEUEHHOM

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

MTHPaMUIBI
55 KonTtponbshas paborta o reme bubmmoreka LIOK
"MHororpaHHuKn" https://m.edso00.ru/a95f5c04
N bu6moreka [JOK
56 Honsrue 06 obréme https://m.edsoo.ru/7ad0020b
. bu6mmoreka [JOK
> OGbEM mHpaMit https://m.eds00.ru/235171b3
N bu6mnoreka [JOK
58 OnEm mmpamh et https://m.edsoo.ru/f47dfefd
" bubmotexa [JOK
o9 O0nE mHpamu el https://m.edso00.ru/79¢10312
" bubmotexa [JOK
60 OnEm mHpamh el https://m.edsoo.ru/2faadc3f
N bubmoteka IJOK
61 Omém mpu3Mb: https://m.edso00.ru/79853608
. bubmotexa [JOK
62 OOnEM mpHsMEI https://m.edso00.ru/1e053890
N bu6mmoreka [JOK
63 06
PO TTPHEMET https: //m.eds00.ru/482d3151
64 Kontponbshas pabora o reme bubmuorexa LIOK
"O6bEMBI MHOTOI'PAHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpeHue, o60061IICHUE
65 cUCTeMaTHh3allis 3HaHUH. bubmoteka [JOK

[TocTtpoenue ceuenuii B
MHOTI'OI'PaHHHUKEC

https://m.edsoo.ru/098bedad
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[ToBTOpenue, o6o0IIeHNE
cucTeMaTHh3alys 3HaHUH.

66 BrrunciieHne pacCTOsIHUN: MEXIY 1 bubmotexa [JOK
JBYMsI TOYKaMH, OT TOYKH J0 MPSAMOI, https://m.edsoo.ru/f7792ba9
OT TOYKH /10 TIIIOCKOCTH, MEXKAY
CKPEIIMBAIOIIUMHUCS MTPSIMBIMH
bu6mmoreka [JOK
o Hrorosas koHTpoABHas paboTa 1 https://m.eds00.ru/b9146bcO
[ToBTOpeHue, o6o0LIIeHNE
CUCTEMATH3aLMs 3HAHUM.
Brrunciienne yrioB: Mex
68 CerI_HI/IBaIOH_[fMI/IC}I Hp}IMI};MI/I, 1 bu6amorexa [IOK
N https://m.eds00.ru/56765e8b
MEXAY MPSMOM U MIIOCKOCTHIO,
JBYTPAaHHBIX YTJIOB, YIJIOB MEXY
MIJIOCKOCTAMH
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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11 KUIACC

KoanuecTBo yacos DJIeKTPOHHbBIE
Ne Mara uugposbie
Tema ypoka Konrpoabnsie | Ilpakrnueckue
n/n Bcero u3yuyeHus | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcsbl
Cdepa u map: neHTp, paauyc,
1 IUaMeTp; IUIOMIAAb TOBEPXHOCTHU 1 bubmorexa LHOK
P P https://m.edsoo.ru/0341bc2b
chepsl
B3anmnoe pacnoniokenue cepsl u
bubmioreka [IOK
2 TUIOCKOCTH; KacaTelIbHasl TIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; mmomans cheps
N3o6paskenue cepsl, mapa Ha bubmmoreka [IOK
3 1
mockoctu. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[{umuHapryecKasi MTOBEPXHOCTD,
0o0pa3yrolye HUIUHIPUYECKON bubmotexa [JOK
4 . 1
MOBEPXHOCTH, OCh ITUIUHAPUYECKON https://m.eds00.ru/6054b8c1
MTOBEPXHOCTH
[{unuHap: OCHOBaHUS U OOKOBast
5 MMOBEPXHOCTh, 00pa3yroIas u OCh; 1 bubmotexa [JOK
IUIOIAb OOKOBOU U IOJIHOU https://m.edso00.ru/18816216
MTOBEPXHOCTH
N300paxeHne MUINHIpA Ha
mockoctu. PasBépTka nummHapa.
6 Ceuenus uarHIpa (TUIOCKOCTHIO 1 bubmorexa TIOK
JHAP ’ https://m.edsoo.ru/016e25eb
napayieIbHON UITH
TepIeHANKY I PHONU OCH ITUJIHH]IPA)
bubmuotexa [JOK
7 Konnueckasi moBepXHOCTB, 1 nommoreka L1

https://m.edsoo.ru/c94ba09b
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o0pa3yromire KOHUY €CKOr
MOBEPXHOCTH, OCh U BEPILIMHA
KOHUYECKOM MOBEPXHOCTU

Konyc: ocHOBaHME 1 BepIInHa,

8 oOpasyromasi U 0Ch; IO bubmorexa [JOK
. . https://m.eds00.ru/897dd3b2
OOKOBOH M TIOJHOM MTOBEPXHOCTH
Yceu€HHBIH KOHYC: 00pa3yromme u
9 BBICOTA; OCHOBaIiII/Iﬂ u gOKZBaL: brbmorexa [TOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
H3o00paxeHue KoHyca Ha
wiockoctu. Pa3BépTka koHyca.

10 Ceuenus koHyca (IIJIOCKOCTHIO, bubmuorexa [IOK
napasuieIbHOW OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IUIOCKOCTBIO, TPOXOJIAIICH Yepes
BEPIIUHY)

11 KoMmOunanus Ten BpalieHus u bubmotexa [JOK
MHOT'OI'PaHHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OITMCAHHBIN OKOJIO

12 cdepsl; chepa, BHUCAHHAS B bubmmorexa LIOK
MHOT'OTPaHHUK UJIM B TEJIO https://m.edso00.ru/0b136158
BpallleHus

13 [Tonsatre 06 06bEMe. OCHOBHBIE bu6moreka [JOK
CBOlicTBa 00BEMOB Tel https://m.edsoo.ru/26a03fh7

N bu6mnoreka [JOK
14 O6bEM namiHpa, KOHYCa https://m.edso00.ru/5513d87b
N bubmotexa [JOK
15 OObEm wapa i NA0WAAL Cheps: https://m.edsogru/d 189bde2
16 [Tomo6HBIE TENa B TPOCTPAHCTRBE. bubmorexa [JOK

https://m.edsoo.ru/810cfleb



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
https://m.edsoo.ru/810cf1eb

CooTHOIIEHUST MEXKTY TIIOMAIMU
MOBEPXHOCTEH, 00bEMaMU
MOTOOHBIX Tel

17 KonrtponsHas paborta mo remam bu6mmoreka LIOK
"Tena Bpamenus" u "O0bemsbl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MJI0CKOCTH U B bubmmoteka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CroxeHue U BEIYMTaHUE BEKTOPOB bubmorexa [JOK
P https://m.eds00.ru/23f4f089
20 YMHOXeHHE BEKTOpa Ha YHUCIIO bubmorexa [JOK
p https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa mo TpEmM
21 HEKOMILIaHAPHBIM II:GKTO T;)M bubmorexa TIOK
p pam. https://m.edsoo.ru/a28fd74e
IIpaBuno napauenenunena
Pemienue 3agad, CBI3aHHBIX C
22 MIPUMEHCHUEM TIPaBHII JICHCTBUH C bubmorexa [OK
P P A https://m.edso00.ru/5a827900
BEKTOpaMu
KoopauHaTHO-BEKTOPHBIN METO,
23 I I/IpﬂeIHeHI/II/I reOMef HYSCKUX ! bubmorexa IOK
pup P https://m.edsoo.ru/d3alfe30
3a1a4
IIpsimoyroinbHas cucrema
24 KOOpJUHAT B IIPOCTPAHCTBE. bubmuorexa LIOK
Koopnunatsl BexTopa. [Ipocreiimme https://m.edsoo.ru/48db7058
3a/1auyu B KOOpJAUHATAX
o5 VYros Mexly BEKTOpaMH. bubmmorexa [IOK
CkansipHOo€ NpOU3BEIECHUE BEKTOPOB https://m.edsoo0.ru/725effc4
26 Boryucnenue yriioB Mexay bu6mmoreka LIOK

MNpsAMBIMHU U ITIJITOCKOCTAMU

https://m.edsoo.ru/8efbe78e



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/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KonrtposnpHas pabota o reme

27 "BEeKTOpPBI B KOOPJUHATHI B 1 butmmorexa [IOK
. https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHue, 0600IICHNE 1
98 cuctemMaTu3anus 3HaHuil. OCHOBHbIE 1 bubmotexa [JOK
¢burypsl, GpaxkThl, TEOpEeMBbI Kypca https://m.eds00.ru/1780ba5d
TUTAHUMETPUN
[ToBTOpenue, 0600IICHNE U
29 cucremMaTu3anus 3HaHui. OCHOBHBIE 1 bubmuorexa [JOK
¢burypsl, GpaxkThl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHUMETPUN
[ToBTOpEHuUE, 0000IICHHE 1
30 cUCTeMaTH3allus 3HaHWI. 3a1aun 1 bubmoteka IJOK
TJITAHUMETPUM U METOBI UX https://m.edsoo.ru/7491efe0
pereHus
[ToBTOpeHue, 0600IICHNE 1
crucTeMaTH3als 3HaHui. 3a1a4un bu6mmoreka [JOK
31 1
IIJIAHUMETPUU U METOMBI UX https://m.edsoo.ru/4dffda97
pelIeHust
[ToBTOpEHuUE, 0000IICHNE 1
39 cucteMaTu3anus 3HaHuH. OCHOBHBIC 1 bubmotexa [JOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEOMETPHH
bubmioreka [IOK
33 Hrorosast KOHTpObHas padora 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHUE, 0000IICHHE 1 1 bubmoteka [JOK
cucTeEMaTU3alus 3HaHUH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM ITPOI'PAMMBI

10 KVIACC
Kon .
IIpoBepsiemMblie npeaMeTHbIE Pe3y/1bTAaThl 0CBOCHHUSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTeJIbHOI NPOrpamMMbl CpeAHero 061ero oopa3oBaHust
pe3yabrara
7 ['eomerpus
7.1 OnepupoBaTh NOHIATUSIMU: TOUKA, IpsiMasi, HJIOCKOCTh
> IIpuMeHATh aKCMOMBI CTEPEOMETPUM U CIEICTBUS U3 HUX IIPU PEILICHUU
' reoMEeTpUYEeCcKUX 3a/1a4
-3 OnepupoBaTh NOHATHSAMM: MAPAJIEIBHOCT U IEPHEHAUKYISIPHOCTD
' MNPSAMBIX U IIOCKOCTEN
-4 KnaccudunupoBars B3auMHOE pacloyIOKEHHE MPAMBIX U MJIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHSATUSIMMU: ABYTPAHHBIM Yroj, TPpaHH JBYTPaHHOIO YIJIa,
7.5 pedpo IBYTpaHHOTO YIJIa, JIMHEHHBIN yroj IBYrpaHHOro yriia, rpajycHas
Mepa ABYI'PaHHOTO yria
- OnepupoBaTh MOHATUSIMHU: MHOTOTPAHHUK, BBINYKJBIA M HEBBIMYKIIbIN
' MHOTI'OI'PaHHUK, 3JIEMEHTHI MHOTOI'paHHUKA, IPAaBUIIbHBI MHOIOTpaHHUK
- PacriozHaBaTh OCHOBHBIE BUJBI MHOI'OIpaHHMKOB (MHMpamujia, NpHU3Ma,
' IPSAMOYTOJIbHBIN Napaienenunen, Kyo)
KnaccuunupoBare  MHOTOrpaHHHMKM, BbIOMpas  OCHOBaHMA  JUIS
-8 Ki1accu(uKanuy  (BBINYKJble W HEBBIIYKJIbIE  MHOIOTPaHHUKH,
' IpaBWJIbHbIE MHOTOIPDaHHUKH, TpsSMble M  HAKJIOHHBIE IIPU3MBI,
napasuiesenuIebl)
2 g Onepuposatb HOHATUSAMU : CeKyIlas IJIOCKOCTD, ceueHue
' MHOT'OIPaHHUKOB
210 OOBSACHATP  NPUHLUIBI  MOCTPOSHHS  CEUEHMH  MHOTOTPaHHHUKOB,
' UCIIOJIb3YsI METOJ CIIEI0B
211 Crpouth ceueHHs MHOTOIPAaHHUKOB METOJOM CJIE0B, BBINOJIHATH

(BBIHOCHBIE) IIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYD:




BU/J| CBEpPXY, COOKY, CHU3Y

7.12

Pematp 3a7aun Ha HAXOXKJIEHUE TEOMETPUIECKUX BEIMYUH 0 00pasiam
WM aJIropuTMaM, IPUMEHSST M3BECTHHIC AHATUTUUYECKHE METONIBl IMpHU
pelIeHNHd CTaHJAApPTHBIX MAaTEeMAaTHYECKMX 3a7ad Ha BBIYHCICHUE
PACCTOSIHMI MEXy ABYMS TOUKaMH, OT TOYKHU J0 MPAMOH, OT TOYKH J10

IJIOCKOCTH, MCKAY CKPCIINBAIOIMIUMHUCA MMPSAMBIMU

7.13

Pematsn 3ala41 Ha HAXOKACHUC T'COMCTPUUCCKUX BCINYHH 11O o6pa3uaM
Uik ajaroputMaMm, HNpUMCHAA HU3BCCTHBIC AHAJIUTUYCCKUEC MCTOALI IIPpU
peHICHNHN CTAaHAAPTHBIX MATCMATUYCCKUX 3adad Ha BBIYMCICHHUC YIJIOB
MCKAY CKPCIIUMBAIOIHUMHUCA HPAMBIMU, MCEKIY HpHMOﬁ 1 IIJIOCKOCThIO,

MCKAY IINTOCKOCTAMU, IBYI'PAHHBIX YI'JIOB

7.14

Boruucasate 00bEMBI M TJIOIMIAAM TMOBEPXHOCTEM MHOT'OTPAaHHUKOB
(mpusma, nmupamMua) ¢ IpUMeHeHueM (GpopMyJl, BEIYUCIATh COOTHOUICHHUS
MEXKTY IIOLIAIIMU MOBEPXHOCTEH, o0BEMamMu 10J0OHBIX

MHOI'OI'paHHUKOB

7.15

OnepupoBaTh MOHATUSMU: CUMMETPHUS B IPOCTPAHCTBE, I[EHTP, OCh U

IUIOCKOCTh CUMMETpPUH, IIEHTP, OCh U MIOCKOCTh CHMMETPUH (PUTYPHI

7.16

W3Bnekats, mpeoOpa3oBeIBATh W WHTEPHIPETUPOBATH HH(OOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypaxX, NPEICTaBICHHYIO Ha

YepTekax U pUCyHKaxX

7.17

[IpumensaTh Teomerprueckue (GakThl JUIsl PEHICHUS CTEPEOMETPUUYECKUX
3a1a4, NPEAIOJIAaralluX HECKOIBKO WLIATOB DPELICHMS, €CIU YCIOBHUS

PUMEHEHUS 3a]]aHbl B IBHOU (hopme

7.18

[Ipumenars mnpocTelinue NpOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTCMBbI TP PCIICHUU CTCPCOMECTPUICCKUX 3a1a1

7.19

HpI/IBOI[I/ITL IPpUMEPLI MATCMATHYCCKUX SaKOHOMepHOCTCﬁ B IIPpHUPOJAC U

JKHU3HH, PaClIO3HABATh MMPOSABJICHUC 3aKOHOB 'COMETPHUU B UCKYCCTBC

7.20

[IpuMeHsATh mOJTyYyeHHbIE 3HAHUS HA IPAKTHKE: aHAJIU3UPOBATH peabHbIe
CUTyalldd U TPUMEHATh M3yYEHHBbIE IIOHATUS B IpOIECCe IOUCKa
peLeHus MaTeMaTH4eCKH copMyIpoBaHHON npo0IeMbl,
MOJIEIMPOBATh pealbHbIE CUTyallMH Ha SI3bIKE T€OMETPUH, HCCIEN0BaTh
IIOCTPOEHHBIE MOJEJIN C HCIOJIb30BAHUEM T'€OMETPHUUECKUX MOHATHH U
TeopeM, armapara aiareOpsl, pemaTh NPaKTHYECKUEe 3a/1a4M, CBSI3aHHbIE C

HaX0XJACHHUEM I'COMCTPUUCCKUX BCIINYINH




11 KJIACC

Kon IIpoBepsiemMble npeMeTHbIE Pe3y1bTAThI 0CBOEHNSI OCHOBHOIA
NpoBepPsIeMOro .
o0pa3oBare/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpust
OmnepupoBath MOHATUAMH: HWIMHAPHYECKAsk MOBEPXHOCTb, 00pa3yoIye
6.1 [WIAHIPAYECKON TMOBEPXHOCTH, IMIMHIpP, KOHUYECKAs MOBEPXHOCTH,
' oOpa3yrolme KOHHYECKOM  IIOBEpXHOCTH, KOHYC, cepuueckas
MOBEPXHOCTb
6.2 PacnosnaBath Tena BpaieHus (LUIMHAP, KOHYC, cepa U map)
6.3 OOBSACHATH CIIOCOOBI TTOTYUYEHUS TEJ BpaIIeHUS
6.4 KnaccuduimpoBath B3auMHOE PacIoioKeHHue chephbl U MIOCKOCTH
OnepupoBarh MOHATHUSMH: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, LIAPOBOW CJIOH, OCHOBAaHME IIAPOBOrO CJIOS, BBICOTA
[IaPOBOT'0 CJIOS, IIAPOBOI CEKTOP
6.6 Bbrauciate 00bEMBI M IUIOIIAAM TIOBEPXHOCTEH TeJd BpALICHUS,
' TEOMETPUYECKUX TeJ C TPUMEHEHHEM (HOpMYIT
OnepupoBaTh IOHATUSMHU: MHOTOTPAHHHK, BIMCaHHBIA B chepy u
6.7 OINHCaHHBIN 0KOJIO chepsl, chepa, BIUCAaHHAST B MHOTOTPAHHUK UM TEIO
BpaIeHus
6.8 BBIMUCIIAT COOTHOIIGHHSI MEXAY TUIOMIAJSIMH TIOBEPXHOCTEH U
' 00BEMaMu OLO00HBIX TEII
69 N300paxarh uzydyaemble (QUTYypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BoinonHATh (BBIHOCHBIE) IUIOCKHME YEPTEXKH M3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (QUTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOMTH CEUYEHHUS Tell
BpaIleHus
W3Bnekatb, MHTEPHPETHPOBATH U NPEOOPa30OBBIBATE HHPOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (UTypax, MPEICTaBICHHYIO Ha
YepTekax U pUCyHKaxX
[IpumeHsTh TeoMeTpudeckue (GakThl NI PEIICHUs] CTePEOMETPHUECKUX
6.12 3a/1a4, TMPEANOarallX HECKOIbKO IIaroB pEIICHUS, €CIH YCIOBUS
pUMEHEHUS 3a/1aHbI B IBHOU popme
6.13 OnepupoBaTh NOHITUEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonHare ,I[CﬁCTBPIH CJIOXKCHHA BCKTOPOB, BbIUMTAHHA BCKTOPOB U
YMHOXXCHHA BCKTOpa Ha 4YHUCIIO, OG’bHCHHTb, KakKuMH CBOMCTBAMHM OHHU

00J1agaroT

6.15

[IpuMeHsTh MpaBUIIO MapaiesenuIeaa Npyu ClI0KEHUU BEKTOPOB

6.16

OHepI/IpOBaTI) MOHATHAMUA: JCKAPTOBBI KOOPAWHATBI B HNPOCTPAHCTBE,
BCKTOpP, MOAYJb BEKTOpAd, PaBCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOpPA,
yroax M™MeEXay BEKTOpaMu, CKaJIApHOC IMPOU3BCIACHUC BCEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLI

6.17

Haxonute cymMMy BEKTOPOB M IPOU3BEICHHE BEKTOpA HA YHUCIO, YroJl
MEXJy BEKTOpaMH, CKaJIIPHOE IIPOU3BENCHUE, PACKIaAbIBaTh BEKTOP 110

JABYM HCKOJIJIMHCAPHBIM BEKTOPaM

6.18

3aznaBaTh IJIOCKOCTh YPAaBHEHUEM B 1€KapTOBOM CUCTEME KOOPIUHAT

6.19

Pematsn HpOCTGfILHPIG ICOMCTPUUCCKUEC 3alauyd Ha JTIPUMCHCHUC

BCKTOPHO-KOOPAUWHATHOT'O METO1a

6.20

Pematsn 3aJa4yud Ha J0Ka3aTCJIIbCTBO MATCMATHYCCKHUX OTHOILICHUH U
HaXO0XJICHUC I'COMCTPUUCCKUX BCIMYHUH I10 06pa3uaM HJIK aJIropuT™Mam,
IMPUMCHAA HU3BCCTHBIC MECTOABbIL Ipn PCUICHUHA CTaHJAapPTHBIX

MaTEMaTH4YCCKHX 3aJa4

6.21

[IpumeHsATp NpoCTEHIIME MPOrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-

KOMM YHUKAI[MOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUECKHUX 3a7a4

6.22

[IpuBOINTH MpUMEPHI MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U

JKU3HU, PACIIO3HABATH MMPOABJICHUC 3aKOHOB I'COMCTPHUHU B HCKYCCTBC

6.23

[IpumeHsaATs TOJlydeHHbIE 3HAHUS HAa MPaKTUKE: aHAJIU3UPOBATH
peasibHble CUTYyallMd M TMPUMEHATh H3YYCHHbIE MOHSTHS B IIpoliecce
MOWCKAa pEeLIeHHs] MaTeMaTU4ecKd CcHOpPMYIMpPOBAaHHONH MPOOIEMBI,
MOJIETUPOBATh peajibHble CUTYALlMU HA SI3bIKE T'€OMETPHUH, UCCIEA0BaTh
MOCTPOEHHBIE MOJEIN C HUCIOJIb30BAHUEM T'€OMETPUYECKUX MOHITHH U
TEopeM, amnmnapara aiaredpbl, pemarb NPaKTUYECKUe 3a1auu, CBSI3aHHbIE C

HaxXO0XJACHHUEM I'COMCTPUUCCKUX BCIINYNH




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJTIACC

Kon

IIpoBepsieMblii J1eMEeHT COePKAHUS

I'eomerpus

7.1

OcHOBHbIE TNOHATUS CTepeoMeTpuH. Touka, npsMasi, INIOCKOCTb, MPOCTPAHCTBO.
[Tonatne 00  aKCMOMATHYECKOM  IIOCTPOCHMM  CTEPEOMETPUM:  aKCHOMBI

CTCPCOMCTPUU U CICACTBUA U3 HUX

7.2

B3auMHOe pacnosiokeHHe HOpsAMBIX B [POCTPAHCTBE:  IEPECEKAIOLIUecs,
MapajulesibHble W CKpelluBarolmuecss npsaMble. [lapamnenbHOCTs HOpSIMBIX U
IJIOCKOCTE B  MPOCTPAHCTBE: MapaJUlelibHble TNpsAMbIE B  NPOCTPAHCTBE,
MapajuleIbHOCTh TPEX NPSAMBIX, NAPAJJIEIbHOCTh MPAMOM M IJIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMU ~ CTOPOHAaMH, YroJl MEXKAYy TMpSIMbIMA B IPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEN: MapauiebHbIe MIOCKOCTH, CBOMCTBA MapaJlIeIbHBIX
wiockoctel. [IpocTelimme MmMpocTpaHCTBEHHBIE (UTYPHl HA TIIOCKOCTH: TETPadap,

Ky0, mapajuiesenurnes, IoCTpOeHHe CedeHH

7.3

[leprieHIUKYNSAPHOCT MNPAMOM M IUIOCKOCTU: MNEPHEHAUKYJISIPHBIE TpsSMbIE B
MPOCTPAHCTBE, MPSAMBIE MapAJUICIIbHBIE U MIEPIIECHANKYJIIPHBIE K INIOCKOCTH, TPU3HAK
MEPIIEHIUKYJIIPHOCTH MPSIMOU U MJIOCKOCTH, TEOpEMaA O MPAMON NepIEeHANKYISIPHON
IJIOCKOCTU. YTJBl B MPOCTPAHCTBE: YroJl MEXAy HIpsIMOA M IJIOCKOCTBIO,
JIBYyTPaHHBIA YroJ, JMHEWHBIA yroa JAByrpaHHoro yria. IlepneHaukynsp u
HAKJIOHHBIEC: PACCTOSHUE OT TOYKM IO IIJIOCKOCTH, PACCTOSHUE OT MPsAMOH 10
IJIOCKOCTH, IPOEKUUs (GUrypbl Ha IUIOCKOCTb. [leprneHauKynsipHOCTh MIOCKOCTEH:
NPU3HAK  NEpPHEeHAUKYSIPHOCTH  JBYX  Iulockocred. Teopema o Tpéx

nepreHaNKyIspax

7.4

IlonsiTie MHOrOrpaHHHKAa, OCHOBHBIE 3JIE€MEHTbl MHOIOI'DAHHMKA, BBIIYKIBIE H
HEBBIIIYKJIBIE MHOTOIPaHHUKHM, pa3BEPTKA MHororpaHHuka. I[Ipusma: n-yroseHas
npu3Ma, TPaHU U OCHOBAHUsS MPHU3MBI, TIpsAMas M HAKJIOHHAs MPHU3MBI, OOKOBasl H
MOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenunesn, mpsMOyroJbHbIN Napaieaenun e
u ero cpoictia. [IupamMua: N-yroapHas nUpaMua, TpaHd U OCHOBAHHME MU PaMUbL,
OoKOBas M TMOJHAs MOBEPXHOCTh MUPAMUbI, IPAaBUIbHAS U yCEeUEHHas MUpaMUJa.

OJ1eMeHTHI Opu3Mbl MW IHIHUpPaAMHUIBI. HpaBI/IJ'H)HI)Ie MHOT'OI'PaHHUKH: TIOHATHC




MIPAaBWJIBHOIO MHOIOTPAaHHMKA, IIpaBWIbHAs Ipu3Ma M IIpaBWJIbHAs NUPAMUIA,
MpaBUjIbHAsl TPEYroibHAs MUPAMKUIa U MPaBUIIBHBIN TeTpasap, KyO. [IpeacraBinenue
O NpaBUJIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, JNOJAeKa’dlp M ukocadapyrue CeueHus

MMPU3MBI U ITUPAMHIbL

7.5

CummeTpuss B TNPOCTPAHCTBE: CHUMMETPHS OTHOCHUTEIBHO TOYKH, MPSIMOH,
MJIOCKOCTU. DJIEMEHThl CHMMETPHUH B TUpaMuJax, napajjieenuneaax, mpaBuibHbIX

MHOT'OI'PaHHHUKAaX

7.6

BbruncneHne 31€MEHTOB MHOIOIPaHHUKOB: pEOpa, AuaroHamu, yriel. I[lmomanb
OOKOBOM TOBEPXHOCTHM M TIOJHOW IOBEPXHOCTH MPSAMON NPU3MBI, ILIOLIAAb
OCHOBaHHMH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MPIMOM npu3Mebl. [1momians 60koBoM
MIOBEPXHOCTH M IOBEPXHOCTH MPAaBWIBHOM NMpaMUIbl, TeopeMa O IUIOAIn

yceu€nHoi nupamusl. [Tonsatre 06 00béMe. OO0BEM MUPaMUIBI, TTPU3MBI

7.7

HOI[O6HI>I€ TCJIa B IIPOCTPAHCTBC. CoOTHOIICHHUS MCXKAY IIOIAAAMU HOBerHOCTCﬁ,

00BEMaMH OLO0HBIX TEJ

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpus

6.1

[MunuHapruyeckas TOBEPXHOCTh, 00pa3yroline MIIMHAPUIECKONW MOBEPXHOCTH, OCh
WINHAPUYECKON IMOBepXHOCTU. LlMnMHAp: OCHOBaHMS M OOKOBasl MOBEPXHOCTH,

oOpa3yrolas u 0Ch, IJIOMIA/Ib OOKOBOM U MOJHOM MOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yrolire KOHUUYECKON MOBEPXHOCTH, OCh U BEpIIIMHA
KOHUYECKON mnoBepxHOCTH. KoHyc: ocHOBaHME M BepiiMHA, o0pa3ylomasi U OCh,
wiom@ab OOKOBOM M TOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3yroiue U

BBICOTa, OCHOBAHUS U OoKkoBas IOBECPXHOCTDH

6.3

Cdepa u map: ueHtp, paauyc, 1MaMeTp, IIOMIalb MOBEpXHOCTU chepbl. B3anMHoe

pacmonoxenue cepbl U TIOCKOCTH, KacaTelbHas MJIOCKOCTh K cdepe, IMIOaab

cdepbl

6.4

N3o0pakenue Ten BpalieHus Ha MIOCKOCTH. Pa3BEpTka IUJIMHApA U KOHYca

6.5

KomOuHanuy Ttena BpalleHUss W MHOTOTPAaHHHUKOB. MHOTOrpaHHUK, OITMCAHHBII

okoto cdepsl, chepa, BIUCaHHAS] B MHOTOTPAHHUK, UJTH TEJIO BPAIICHHS

6.6

[Torste 06 o0béMe. OcHOBHBIE cBoiicTBa 00BEMOB Tell. Teopema 00 00bEME
NpsSIMOYTOJIFHOTO Tapajuiesenunena W cieactBus u3 He€. OOBbEM nmamHIpa,

koHyca. O0BEM mapa u miomasas chepor




HO,Z[O6HBIC TCIa B MMpOCTPAHCTBC. CooTHOIIECHUS MCKOY aomaiasamMun

o! MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX Tell
6.8 Ceuenust nmiaMHIpa (MapajulebHO M TMEPHEHIUKYJISPHO OCH), CEYEHMs KOHyca
' (mapanenbHOe OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPIINHY), CEUSHHs 1apa
Bektop Ha miockoct M B mpocTpaHcTBe. ClIO)KEHHE UM BBIUUTAHUE BEKTOPOB.
6.9 YMHOXEHME BEKTOpa Ha 4ucio. PazmoxxeHne BeKTopa Mo TPEM HEKOMIUIAHAPHBIM
' BekTopaMm. IlpaBuno mapamnenenunena. Pemenne 3amad, CBSI3aHHBIX €
IpUMEHEHUEM MpaBul IeHCTBUI C BEKTOpaMH
[IpsimoyronbHasi cucrema KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BekTOpa.
6.10 [Ipocreiimne 3agaun B KOOpAMHATaX. Yrojl MexIy BekTopamu. CkaispHoe

IMPOU3BEACHUEC BCKTOPOB. Brruancnenue YIJIOB MCXKAY HNPSIMBIMHU U INIOCKOCTSAMH.

KOOpHHHaTHO'BCKTOpHBIﬁ MCETO/J IIPU PCIICHUU I'COMCTPHUYCCKHU X 3a/1aY




ITPOBEPAEMBIE HA EI'S 10 MATEMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
IHPOI'PAMMBI CPEJHEI'O OBILIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeGOBaHUS K MPEeIMETHBIM Pe3yJIbTATAM 0CBOCHHS
NpoBePsAEMOro OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMBbl CpeJIHero o01ero
TpeOOBaHNUs o0pa3oBaHus

Bnanenue MeromaMu J1OKa3aTelIbCTB, AJITOPUTMAMH DPEIICHHS 3aJad;
yMeHHe (OPMYJIMPOBATh W ONEPUPOBATH MMOHITHIMH: OMNpEICICHUE,
aKcHoMa, Teopema, CIIEICTBUE, CBOWCTBO, MPH3HAK, I10KA3aTENLCTBO,
pPaBHOCHJIbHBIE (DOPMYIIHPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBATH
0o0paTHOE W MPOTUBOIOJOXKHOE YTBEPKIECHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, WCIOJIB30BaTh METOJl MATEeMATHYECKON WHIYKIIHH;
NPOBOJMTL  JOKa3aTebHbIC PACCYXKICHHS TpU pEIICHUH 3ajad,
1 OLICHMBATh  JIOTMYECKYI IPABWILHOCTh  PACCYXKICHHI; yMEHHE
OIEPUPOBATh MOHSATHUSIMH: MHOXXECTBO, IMOJMHOXECTBO, OMEpAIlMH HaJ
MHOXKECTBAMHU; YMCHHE HCIOJb30BATh TEOPETHUKO-MHOMXKECTBECHHBIM
amnmapar JJIsl OMMMCAHUS PEaTbHBIX MPOIIECCOB U SBJICHUI U TIPH PEIICHUH
3ala4, B TOM 4YHCJIE W3 JIPYTUX YYCOHBIX TNPEIMETOB, YMCHHE
OTIEpPHPOBATh MOHATUAMU: Tpad, CBSI3HBIN rpad, nIepeBo, MUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJlaBaTh M OMNKCHIBATH Tpadbl pa3IHYHBIMU

crioco0aMu; UCIOIb30BaTh rpadbl MpH peIeHUH 3a1a4

YMeHue omnepupoBaTh MOHATUSAMH: HATYpPaJbHOE YUCIIO, II€J0€ YHUCIIO,
CTENEHb C LEJIbIM MoKa3aTesieM, KOPeHb HAaTypaJbHOU CTENEHU, CTEIEHb
C palUOHANBHBIM  T[IOKa3aTeJIeM, CTElNeHb C  JEHCTBUTEIbHBIM
mokazaTteneMm, JiorapumM dYHMCclIa, CHHYC, KOCHHYC U  TaHTEHC
IPOU3BOJIBHOIO YMCIA, OCTaTOK IO MOAYJIO, PAlMOHAJIBHOE YHUCIIO,
UppalMoOHaJbHOE  YHUCJIO,  MHOXECTBA  HATYPaJbHBIX,  IEJBIX,
2 palMOHABHBIX, JCHCTBUTENBHBIX UHCEN; YMEHHE HCIOJb30BaTh
NpPU3HAKK JEIMMOCTHA, HAMMEHBIINI OOIIMIA JeJUTEeNb U HauMEHBIIEee
of1iee KpaTHOE, anropuT™M EBKIHMAa mpu pelieHnn 3a1a4; 3HAaKOMCTBO C
pa3IMYHBIMA ~ TO3WLHUOHHBIMM ~ CHUCTEMAaMH  CUMCIEHUS; yMEHHE
BBHITMIOJIHATh BBIYUCIICHUE 3HAYEHUN M TpeoOpa3oBaHUsS BBIPAXKEHUH CO
cTeneHsMH U Jyorapudmamu, mpeoOpa3zoBaHus JAPOOHO-PAMOHAIBLHBIX

BBIpa)KeHPIﬁ; YMCHHC OIICPpUPOBATL IMOHATHAMMU: IMOCICAOBATCIIbBHOCTD,




apudmernueckas nporpeccus, reoMeTpuyecKas nporpeccus,
OeCKOHEYHO yObIBaomass TreOMETpHYecKas IPOrpeccHs; yMEHHEe
3a/1aBaTh MOCIEI0BATEIBHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dopmys; yMeHHE OINEepuUpOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
CONpPsKEHHBIE KOMILJIEKCHBIE YHCIIa, MOYJb U apryMEHT KOMILIEKCHOT O
yucna, ¢opmMa 3amuCH  KOMIUIEKCHBIX 4Hcesnl (TeomeTpudeckas,
TPUTOHOMETpUYeCcKass M  aiaredpamdeckas); yMeTb  IPOU3BOJUTH
apudmMernueckue IEHCTBUSA C KOMILJIEKCHBIMU 4YMCIAaMH; IPUBOAHUTH
OpUMEpbl  MCIOJIb30BAaHUS  KOMIUIEKCHBIX  YHCEN;  ONEpPUpPOBATh
MOHATUAMM: MaTpuua 2X2 u  3x3,  onpenenuTeslb  MaTPHILbI,

TCOMCTpHUY €CKHU CMBICII OIMPECaACINUTECIIA

YMeHue onepupoBaTh MOHATHAMM: PalMOHAJBHBIC, UPPALUOHAIBHBIC,
MoKa3aTeNbHbIE, CTENEHHbIE, JorapudMUUYEcCKUe, TPUTOHOMETPUUECKHE
YpPaBHEHHUsI U HEPABEHCTBA, HX CHCTEMbI; YMEHHE OIEPUPOBATH
MOHATUSIMU: TOXJIECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa YPAaBHEHHM M HEPABEHCTB, PaBHOCUJIBLHOCTh
YPaBHEHMII, HEPaBEHCTB M CUCTEM; YyMEHUE pelaTb YypaBHEHUs,
HEPaBEHCTBA M CHCTEMBI C IIOMOILIBIO pa3JIMYHBIX NPUEMOB; peHIaTh
YPaBHEHMs, HEPAaBEHCTBA U CHUCTEMBl C I1apaMeTPOM; IPUMEHATH
YPaBHEHMsI, HEPABEHCTBA, UX CUCTEMBI IJIs PEIICHUS MaTEMaTUYECKUX

3a/1a4 U 3a]1a4 U3 pa3IMuHbIX 001acTell HAayKU U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATHAMHU: (YHKIHS, YETHOCTH (YHKIHUH,
NEePHOANYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb
(GyHKUIMH, SKCTpEeMyM (QYHKLHH, HanOOJbIlIee U HaUMEHbIIEE 3HAYEHUS
GbyHKIMM Ha TPOMEXKYTKE, HempepbIBHAS (DYHKIMS, aCUMITOTH Tpaduka
¢byHkuMU, IepBas ¥ BTOpas NPOU3BOHAS (YHKIUH, T€OMETPHUYECKUNA U
(GuU3MYECKHil CMBICI TPOM3BOJAHON, IepBOOOpa3Has, OmpeneaEHHbIN
MHTErpajl; yMEHUE HAaXOJUTh ACUMIITOTHI Ipaduka (QyHKLUUU; yMEHHE
BBIUMCIATH MPOU3BOJIHBIE CYMMBI, TPOM3BEIACHMS, YacCTHOIO U
KOMIO3UIIMM (PYHKLIMH, HAXOAUTh ypaBHEHHE KacaTeIbHOH K rpauky
GyHKIMK;, YMEHUE HAXOAWTh MPOM3BOAHBIC DJIEMEHTAPHBIX (DYHKIUN;
YMEHHUE HCIIONb30BaTh ITPOM3BOJIHYIO JUISI HCCIENOBAaHUS (DYHKIIHIA,
HaXOJUTh HamOOJbIIME M HAUMEHBbIIME 3HAYeHHs (QYHKIHH; CTPOUTH
rpaduky MHOTOYJIEHOB C MCIOJIb30BAaHHUEM allllapaTa MaTeMaTH4ecKoro
aHajau3a; MPUMEHATHh MPOU3BOJHYIO JUII HAXOXKJIECHHUS HaWIy4dLIero

PpeUICHUA B IMPUKIAAHBIX, B TOM YHCJIC COLHAJIbHO-3KOHOMHNYCCKHUX H




bu3MUecKrX 3a/Jadax; HaXOIUTh IJIOMAIN U 00bEMBI (DUTY C TIOMOIILIO
WHTErpaja; MPUBOJUTH MPUMEPbl MaTEMaTHUYECKOrO MOJCIMPOBAHUS C

MOMOIIBI0 U (P epeHITNaNbHBIX YPaBHEHUN

YMeHue omepupoBaTh TMOHATHAMH: Tpaduk QyHKIUH, oOpaTHas
GyHKIMS, KOMIO3ULUA (DYHKIMHA, THHEWHAas (QYHKIHS, KBaJpaTHYHASL
byHKIHSA, panuoHabHas byHKIHS, CTereHHas byHKIHSA,
TPUTOHOMETpUYEeCKUe  (YHKIUH, OOpaTHbIE TPHUTOHOMETPHUYECKHUE
GyHKIMM, TOKa3aTelbHas | Jorapudmudeckas QYHKIMH, YMEHHUE
CTPOHTH T'paUKU HM3YYCHHBIX (YHKIUH, BBITOJHATH MPEOOPa3OBaHUS
rpadukoB (pYHKLIMHA, HCIOJIB30BAaTh IPaQUKH A1 U3ydEHHUS IPOLECCOB U
3aBUCHMOCTEH, TPU PEIISHUH 3aJa4 U3 JAPYTUX Y4eOHBIX MPEIMETOB U
3a/lay U3 pealbHOW KU3HU; BRIPAXKATH (HOPMYIIaMUA 3aBHCUMOCTH MEXKIY
BEIMYMHAMH; HCIOJb30BaTh CBOMCTBA U rpaduku QyHKOMA IS
pelleHuss ypaBHEHUH, HEPaBEHCTB | 3a/lay C MapaMeTpamu; u300pakaTh
HAa KOOPAMHATHOM IUIOCKOCTH MHOXECTBA pELICHH ypaBHEHUH,

HEPABCHCTB U UX CUCTEM

YMeHue peniate TEKCTOBBIE 3aJadyM pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, I0JIU U YacTH, Ha ABIMXKEHHUE, padoTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJOTH, 3a7a4y U3 00JaCTH YIPaBJICHUS JIMYHBIMU U CEMEUHBIMU
¢uHaHCaMM); COCTaBJIATh BBIPAXKEHUS, ypaBHEHUS, HEPAaBEHCTBA U MX
CHUCTEMBI O YCJOBHMIO 3a/Jaud, UCCIENOBATh MOJYYEHHOE DPEIICHHE M
OLICHMBATh MPABIONONO0OHOCTh PE3YJbTAaTOB; YMEHHE MOJCIHUPOBAThH
peasbHbIE CUTyallud HA SI3bIKE MAaTEMAaTHKH; COCTaBIIATH BBIPAXKEHUS,
YpaBHEHMS, HEPAaBEHCTBA M HUX CHCTEMBI II0 YCIOBUIO 3aJa4H,
UCCIIEN0BAaTh IIOCTPOCHHBIE MOJEIM C HCIIOIb30BAHMEM allapara

anreOppl, UHTEPIPETUPOBATH MOJIYUEHHBINA PE3yIbTaT

YMeHue onepupoBaTh MOHATUSAME: CpeHEE apuMeTHIEeCcKOoe, MeuaHa,
HauOonblllee W  HAWMEHbIIEEe 3HAUYCHHS, pa3Max, JAHCIEpCHs,
CTaHJapTHOE OTKJIIOHGHHE YHCIOBOrO Ha0Opa; YMEHHUE W3BIICKATh,
UHTEPIPETUPOBATh HH(OPMAINIO, MPEICTABICHHYIO B Ta0JmMIax, Ha
qUarpammax, rpaukax, OTpaXkarollyl CBOHCTBA peabHBIX IMPOIECCOB H
SIBJICHHIA; TIPEJCTABIISITh MHPOPMAITUIO C TIOMOIIBIO TAOIHII U TUATPaMM;
UCCIIEZIOBATh CTAaTHCTUYECKHE JAaHHBIE, B TOM YHCIE C MPUMEHEHHEM
rpa@u4ecKkux  METOJOB UM  DIEKTPOHHBIX CPENCTB; TpadudecKu
UCCIIEZIOBATh COBMECTHBIC HAONIONEHUS C TIOMOIIBIO JHArpamMm

paccerBaHus U JIMHEHHOU perpeccuu




YMeHue omnepupoBaTh IMOHSITUSIMHU: CIyYalHBIM OIBIT W CIIy4ailHOE
COOBITHE, BEPOSTHOCTh CIy4alHOTO COOBITHUS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIOJb30BAaHUEM TpapUuecKuX METOMOB; MPUMEHSITh
(bopMyJIbl CIOKEHUS UM YMHOXKEHHsI BEpOATHOCTEH, (hopMyny mHoJHOM
BeposiTHOCTH, (hopmyiy bepryiim, komOuHaTOpHBIE (GaKThHl U POPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI; YMEHHE OIepHPOBATh
MOHATUAMM: CIIydaliHasT BEJIMYMHA, paACIpPEIEIICHHE BEPOSTHOCTEN,
MaTeMAaTHYECKOE OKHMIAHUE, OUCIEPCHS W CTAaHIApTHOE OTKJIOHEHHE
Clly4allHOM BENMYUHBI, (QYHKIUU paCIpEACICHUs W TJIOTHOCTHU
PaBHOMEPHOr0, II0Ka3aTeJIbHOIO M HOPMAJbHOIO pacIpe/iesieHul;
YMEHHUE HCIIOIb30BaTh CBOMCTBA M3YyYEHHBIX pacHpenesieHuid JJis
pelieHuss 3a7ad; 3HAKOMCTBO C TOHSATUSMHU: 3aKOH OOJBIIMX 4YHUCEN,
METOJIbI BBIOOPOYHBIX HCCJIEAOBAHHUI; YMEHHUE MPUBOIUTH MPUMEPHI
MPOSIBJICHUS] 3aKOHA OOJBIINX YUCET B NMPUPOIHBIX U OOIIECTBEHHBIX
SABJICHUSIX; YMEHUE ONEPUPOBATH NOHATHAMU: COYETAHUE, IEPECTAHOBKA,
YUCIIO COYETAaHUH, YUCIO IEPECTAaHOBOK; OMHOM HpIOTOHA; yMeHme
IPUMEHSTh KOMOMHATOPHBIE (PAKTHI U PACCYKICHUS AJI PEIICHUS 3a7ay;
OLICHUBATh BEPOSTHOCTH peanbHbIX COOBITHI; COCTaBJISITh

BEPOSTHOCTHYIO MOJI€NIb U HHTEPIPETUPOBATH MTOTYYEHHBIM pe3yabTaT

YMeHue onepupoBaTh MOHATHAMM: TOYKa, MpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEIMYMHA yria, IUJIOCKUH  Yroll,
JBYTPAaHHBIN yroji, TPEXTPaHHBIA YroJ, CKPEIIMBAIOIIMECS IHpSIMBIE,
NapaJUIeIbHOCTh U MEPHEHIUKYISAPHOCTh MPAMBIX M MJIOCKOCTEH, yroJl
MEXIY NPSAMBIMU, YroJI MEXIy NPAMOH M IJIOCKOCTBIO, YroJl MEXKIY
IJIOCKOCTSIMM, PACCTOSIHUE OT TOYKH O INIOCKOCTH, PACCTOSHHE MEXKIY
IPSIMBIMH, PACCTOSIHAE MEXY IIIOCKOCTSIMU; YMEHHUE UCIOJIb30BATh IIPH
pELIEHUH 3a/1a4 M3y4YEHHblE (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHHE
OLIEHMBATh pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHUpPA; CTPOUTh
MaTEMaTUYECKUE MOJAEIU C IOMOIIbI0 T€OMETPUYECKUX IOHATHH U

BCJIIMYKH, PCHIATh CBA3aAHHBIC C HUMHU ITPAKTHYCCKUC 3a1a4r
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YMeHue onepupoBaTh MOHITUSIMU: ILIOMAAL (PHUTYypbl, 00bEM (QHUTYpHI,
MHOTOT'PaHHUK, MPAaBWIBHBI MHOTOI'PAaHHUK, CEYCHHE MHOTOTPaHHHKA,
Ky0O, Mapajienenures, Mpu3Ma, nupamuaa, ¢GuUrypa u TOBEPXHOCTH
BpalleHus, UIUHIP, KOHYC, map, chepa, miomans chepsl, MIOMaIb
MOBEPXHOCTH TMHPAMUBI, MPU3MBI, KOHyCa, MHJIUHApA, 00bEM KyOa,

MMpsAMOYTOJIbHOI'O IMapauICIICIUIICAd, HHUpaMubl, IMPU3MbI, LNUWJIIMH/IpPA,




KOHYyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHsSI KOHYCa M IMIMHIPA,
napajuleibHble OCH WJIM OCHOBAaHHWIO, CEUYECHHE Ilapa, IUIOCKOCTb,
Kacatomasicsi cgepsl, IMIMHIPA, KOHYCAa; YMEHHE CTPOUTh CEUCHHE
MHOTOTpaHHUKa, N300pakaTh MHOTOTPAHHUKH, (DUTYPHI B TIOBEPXHOCTH
BPAIICHUS, HX CEUYCHHS, B TOM YHCJIE C TIOMOIIBIO DJIEKTPOHHBIX CPECTB;
YMEHUE MPUMEHSTh CBOHCTBA T€OMETPUYECKUX (HUTYP, CAMOCTOSITEIBHO
GopMynupoBaTh ONpeneNeHns 3ydyaeMbIX (Uryp, BBIIBUTaTh THIIOTE3BI
0 CBOICTBax M MPU3HAKAX T€OMETPHUYECKUX (PUTyp, 0OOCHOBBIBATH HIIU
OIpoOBEpraTh HMX; yMEHHE NPOBOAMTH KIACCUPHUKAIMIO GHUTYp MO
Pa3IMYHBIM TIPU3HAKAM, BBIIOJIHATH HEOOXOJMMBIC JONOJIHUTEIHHbIE

IMOCTPOCHUA
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YMeHue omnepupoBaTh IMOHSATHAMHU: JABIJKEHHE B IIPOCTPAHCTBE,
napauiesibHbIi MepeHoC, CHMMETPHUSI Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE IMOAO00UsS, MOAOOHBIE (DUTYpPBI; YMECHHE
pacrio3HaBaTh paBHbIC U MOAOOHBIC (PUIYPBI, B TOM 4YHCJE B IPUPOJE,
UCKYCCTBE, ApXHUTEKType; HCIOJIb30BATh T'€OMETPUYECKUE OTHOILICHH S
NPy pEIICHUM 3a1a4; HaXOMUTh TI'€OMETPHYECKHE BEIMYWHBI (IJIMHA,
yroy, IJOW@Ab, 00bEM) MpU pEHIeHHH 3a7ad U3 JPYruX YyueOHBIX
NPEAMETOB U U3 PEabHOW KU3HU; YMEHHUE BBIUUCISITH T€OMETPUICCKHE
BEIMYUHBI (IJIMHA, YTOJ, IUIOMAIb, O0OBEM, IIIOIIAIL MMOBEPXHOCTH),
UCTIONB3YSl M3YyYeHHbIE (OPMYJBl M METOABI, B TOM YHCIE: IJIOIAIb
MIOBEPXHOCTH THPAMHIbI, TIPHU3MBbI, KOHYCA, MWIMHAPA, TUIOMAIb CHEpHI;
00BEM Ky0a, MPSIMOYTOJIBHOTO Mapajuiefieluea, MTUPaMHIbI, TPH3MBI,
IWIMHIPA, KOHycCa, Iapa; yMEHHE HaXOAWTh OTHOIIEHHEe OO0OBEMOB

oJ00HBIX pUryp
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YMeHue onepupoBaTh MOHATHUSAMM: NPAMOYTOJIbHAs CUCTEMA KOOPJIMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOpPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
IPOM3BEJCHUE BEKTOpa Ha YHUCJIO, Pa3JIO)KEHUE BEKTOpa o Oasucy,
CKaJSIPHOE TPOU3BENECHHE, BEKTOPHOE IPOU3BEICHHE, YrOl MEXKIY
BEKTOPAMU; YMEHUE HCIOJIb30BATh BEKTOPHBIA U KOOPIAMHATHBIA METOH
JUI  pelIeHHus TEeOMEeTPUYEeCKHX 3a7ad M 3aJad JpYrux ydeOHBIX

MPEeMETOB

13

YMmenue BbIOMpaTh TOAXOASAIIMN METOA [ pelIeHus 3ajayy;
[IOHMMaHUE 3HAYMMOCTH MATEMaTUKUM B W3YyYEHUU IPUPOAHBIX U
OOIIECTBEHHBIX IpOLECCOB M  SBIEHHWI; yMEHHE paclo3HaBaTh

IMMPOsABJICHUC 3aKOHOB MATCMATUKHU B HCKYCCTBC, YMCHUC IIPpUBOAUTH




NpUMEPHL  MAaTEMAaTHYECKUX OTKPBITUH POCCHUCKOW U  MHPOBOU

MaTeMaTUYECKON HayKH




INEPEYEHD 9JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMbBIX HA EID
11O MATEMATUKE

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

Koxn
1 Uucna v BEIYMCIEHUSA
1.1 HatypanbHble u nensie uncia. [Ipu3Haky 1emMMOCTH HEeTbIX YHCel
1o Panonansuele  unciaa. OOBIKHOBEHHBIE M JIECATHYHBIE JApPOOH, MPOICHTHI,
' OeCKOHEeUHbIEe TePHOIUIECKIE TPOOHU
13 ApudmeTrueckuil KOpeHb HaTypasbHOH creneHu. [leficTBus ¢ apupMeTH4ecKUMU
' KOPHSIMH HaTypaJbHOU CTETEeHU
14 Crenens ¢ nensiM nokasareneM. CTeneHb ¢ palMOHAIBHBIM IToKazaTesneM. CBolcTBa
' CTENEHH
L5 CuHyc, KOCHMHYC M TaHT€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI'€HC YU CIIOBOT 0 apryMeHTa
1.6 Jlorapudm uucna. JleciTHYHBIC U HATYPaJIbHBIC JIOTaPUPMBI
HelictButenpHble uYHcna. ApudMeETHUYECKHE ONepandd C JIeHCTBUTEIbHBIMH
1.7 gucnamu. [TpuOmmkEéHHbIE BEIYUCICHUS, TIPaBHUIa OKPYTIICHHS, IPUKHUIKA U OI[EHKa
pe3ynbTaTa BEIYHCICHUI
1.8 [TpeoOpazoBaHue BhIpaKEHUIH
19 KommiekcHbie uncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Ienbie u ApoOHO-pallOHANIbHBIE YPABHEHUS
2.2 HppanuoHanbHbie ypaBHEHUS
2.3 Tpuronomerpudeckre ypaBHEHH
2.4 [Toka3zaTenbHble U JorapudmMuyecKkrue ypaBHEHUS
2.5 Llenbie u APOOHO-pallOHAIBHBIC HEPAaBEH CTBA
2.6 HppanuoHanbHbIe HEPABEHCTBA
2.7 [Toka3zaTenbHble U JorapudmMuyecKue HepaBeHCTBA
2.8 TpuroHomerpuyeckrue HepaBeHCTBa
2.9 CucreMsbl 1 COBOKYITHOCTH YPaBHEHHUM U HEPABEHCTB
2.10 VYpaBHEHUs1, HEPAaBEHCTBA M CUCTEMBI C TapaMeTpaMu
211 Marpuia cucTeMbl JIMHEHHBIX ypaBHEHUH. ONpeaeuTeNh MaTPHULIBI




OyHKIUU U rpaduKu

Oynkmus, cnocodsl 3amanus ¢yHkuuu. ['paduk ¢yHkinuu. B3aumHo oOpaTHBIE

3 ¢ynkuuu. YétHele u HeuéTHble PyHKIUU. [lepuoanueckue pyHKIUN
ObnacTp ompeneneHuss M MHOXECTBO 3HaueHWW QyHkuuu. Hymm QyHkum.
32 [TpomexxyTku  3HaKomocTOsSHCTBA. [IpOoMeXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMyMbl U MUHUMYMBI QyHKOuH. HanOomnbliee ¥ HauMeEHbIIEe 3HAYCHHE
(YHKIIMH HA TPOMEXKYTKE
33 CrenenHass (QyHKIMS C HaTypajJbHBIM M IIeJbIM IoOKa3aTeneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaduK KOpHS N-0i CTENEHH
34 Tpuronomerpruueckue GyHKIIUU, UX CBOWCTBA U IPaUKH
3.5 ITokazaTenbHas u norapupmudeckas GyHKIMU, UX CBONCTBA U IpapUKu
35 Touku paspbiBa. Acumnrtorsl rpagukoB QyHkumil. CpoiicTBa  QyHKUHH,
' HENpEepbIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS TOCTIEI0BATEIbHOCTEH
3.8 ApudmMeTnueckas u reomeTprueckas nporpeccuu. @opmyiia cI0KHBIX POLIEHTOB
4 Hayana matemaTtuyeckoro aHaausa
4.1 [TpousBoanas ¢pynkuuu. [IpousBoaHbIe 3MeMeHTapHbIX QYyHKINN
[IpumeHeHue MPOU3BOMHOM K UCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTh U
4.2 dKCTpeMyMbl. Haxokenne HanOOINBIIEr0o U HAMMEHBIIEro 3Ha4YeHUS! (YHKIMH Ha
OTpe3Ke
4.3 ITepBooOpa3zHas. MuTerpan
5 MHoXecTBa U JIOTUKa
51 MHoxecTBO, onepanuu HaJ MHOKecTBamMu. Jlnarpammel Diisiepa — Benna
5.2 Jloruka
6 BeposTHOCTh 1 cTaTHCTHKA
6.1 OmnwucarenbHas CTATUCTHKA
6.2 BeposTHOCTB
6.3 Kombunaropuka
7 ['eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMbie 1 MIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTU BpalICHUS




7.5

KOOpI[I/IHaTBI H BCKTOPLI




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






