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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 SIBJICHUSI OKPY>KAIOIIET0 MUPA;

e (opmupoBaHre ymeHUS pACHO3HaBaTh Ha YEPTEkKaX, MOJCIAX H B
peaTbHOM MUPE MHOTOTPAaHHUKH W TeJia BPAICHHUS,;

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 OBJAJCHHEC  aIrOPUTMAMH  PEIICHWS  OCHOBHBIX  THIIOB  3aJ]1ad;
dbopMupoBaHUE  yYMEHHUS TPOBOJUTH  HECJOXKHBIE  JIOKa3aTelbHbIC
paccyXIeHusT B XOJle¢ PEIICHHs] CTEPEOMETPUYECKUX 3afad M 3a1ad C
MIPAKTUYECKUM COCPKAHUEM;

e pa3BUTHE WHTCIUICKTYyaJIbHBIX ~ W TBOPYECKUX  CIIOCOOHOCTEH
OOyJarommxcs, TMO3HABATEJIbHONM  aKTUBHOCTH,  HCCIEIOBATEIbCKUX
YMEHHH, KpUTUIHOCTH MBIIUICHUS;



e (opmupoBanue (G yHKIMOHATIBHOM IPaMOTHOCTH, PEJIEBAHTHOM
F€OMETPUU: YMEHHUE PpAaCIlO3HABaThb INPOSBICHHUS TIE€OMETPUUECKHUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEW B pealbHBIX >KU3HEHHBIX
CUTYyallUsIX M MpPHU U3YYEHUHU JPYTUX YUYE€OHBIX MPEIMETOB, IPOSBICHUS
3aBHCHUMOCTE M 3aKOHOMEPHOCTEH, (QOpMyNIHpOBaTH HMX Ha S3bIKE
re€OMETPUH U CO3/1aBATh T€OMETPUUECKUE MOJEIH, IPUMEHITh OCBOCHHBIN
r€OMETPUYECKUI armapar Uil pelieHUs MPaKTUKO-OPUEHTHUPOBAHHBIX
3aJ1a4, HHTEPIIPETUPOBATH U OIICHUBATH MOJIYYEHHbIE PE3YJIbTATHI.

OTIUYUTENH HON OCOOCHHOCTHIO MPOTpPaMMbl SIBIISIETCSI BKJIIOUEHHE B KYpPC
CTEpEOMETpPUM B Hayaje €ro M3y4yeHus 3aJay, pellaeMblX Ha YPOBHE
WHTYUTUBHOTO TIO3HAHUSA, U ONpPEIeIEHHBIM 00pa3oM opraHr3oBaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO W MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JNalbHEUIIEMY U3YYEHHUIO IIPEAMETA.

[Ipennourenue oTAAETCS HAMISTHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHUS, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTHb IPEIMETHO-
MMPAKTUYECKON JEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluxcsi B Kypce CTEpEOMETPUHM IPOBOJIMTCA 3a CUET PEIICHUS 3a4ad Ha
CO3IaHME€  NPOCTPAHCTBEHHBIX 00pa3oB W  3aJad Ha  ONEPUPOBAHUE
IpOCTPAaHCTBEHHBIMU oOOpa3zamu. CoznaHue oOpaza MNPOBOAUTCS C OMNOPOM Ha
HarJsiIHOCTh, @ ONEpPUPOBaHHE oO0pa3oM — B YCIOBUAX OTBJICYECHHS OT
HaIJIIIHOCTH, MBICJIEHHOI'O U3MEHEHUS €r0 NCXOHOT O COJEP KaHUS.

OcHoOBHBIE cojiepxaTreiibHble TUHUU Kypca «['eomerpum» B 10—-11 kmaccax:
«MHororpanHukny, «IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBE», «Tena BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B MPOCTPAaHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUN
pacnpenensieTcsi He TOJbKO II0 COAEP)KATENbHBIM JIMHUSAM, HO W IO Tojam
oOydJeHHs Ha YPOBHE CpEIHETO 00IIero oopa3oBaHusl.

Conepxanue o0Opa30BaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJbTaTam
OCBOEHHUsI paboyeill mporpamMmbl, pacnpelei€HHbIM [0 TojJaM OOydeHHs,
CTPYKTYPHUPOBAaHO TakuM o0Opa3oM, 4YTOObl OBJAJEHUE T'E€OMETPUUYECKUMH
MOHATUSIMU U HABBIKAMH OCYIIECTBISJIOCH MOCIEN0BATEIbHO U MOCTYIATENBHO, C
COOJIIOZIEHUEM MPUHIINIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOYYaIOLIMXCs, pacUIupss H
yriayoisis e€, 00pa3yst IpOYHbIe MHOKECTBEHHbBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpuu oTBOoAUTCS 2 yaca B Henemo B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba roga o0OydeHus - 102 yueOHbIX yaca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHSTUA  cTepeoMeTpuu. Touka, nmpsMas, IUIOCKOCTb,
npoctpancTBo. [loHsTHE 00 AaKCHMOMATHMYECKOM TMOCTPOCHHHM CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUSA U3 HUX.

B3anmMHOE pacnoyiokeHUe MpsAMBIX B MPOCTPAHCTBE: MEPECEKAIOLINECH,
napajyieibHble M CKpelMBaromuecss mnpsmeie. [lapamienbHOCTs NOpSIMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIbHBIE TMPSIMbIE B MPOCTPAHCTBE;
NapaJUIETbHOCTh TPEX MPSAMBIX; MApPaJUIEIbHOCTh NPSIMOM U IUIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMH CTOPOHAMM; YIroJl MEXKAY TMPSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTH TTIOCKOCTEM: MapasjeabHbIe ITIOCKOCTH; CBOKMCTBA
napajuleNibHbIX  MIockocTed. [lpocreiiine MpocTpaHCTBEHHbIE (UTYpHl Ha
MJIOCKOCTH: TETPadip, KyO, mapauieenure; MTOCTPOCHUE CEUCHUH.

IleprieHAUKYIAPHOCTD NPSAMON U IIOCKOCTH: MEPIIEHAUKYIISIPHBIC MIPSAMBIE B
MIPOCTPAHCTBE, NPSMbBIC MMAPAUICIBHBIE W MNEPHNECHAUKYJISPHBIE K IUIOCKOCTH,
MpPU3HAK TMEPHNEHANKYISIPHOCTA TMPSAMOM M IUIOCKOCTH, TEopeMa O NPsSMOM
MIEPIICHAUKYJISIPHON IIJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJl MEXAY NPSAMOU U
IJIOCKOCTBIO;  ABYIPaHHBIA  Yroyi, JIMHEHHBIA yroJa JABYTPAaHHOrO  yrJa.
[IeprieHAUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IJIOCKOCTH, PACCTOSHUE
OT mOpsIMOM [0  IUIOCKOCTH,  TPOEKIus  ¢GUrypel  Ha  IJIOCKOCTb.
[leprieHAUKYISIPHOCT  TUIOCKOCTEW: MPHU3HAK MNEPHEHIMKYIIPHOCTH  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. IlpencraBienne o0 TPaBHIIBHBIX MHOTOIPAHHUKAX: OKTadp,
noaekadaAp v ukocaxap. CedeHus Npu3Mbl U MTUPAMHUJIBL.

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 PE3yNIbTAaThl OCBOEHUS MPOrpaMMbl y4yeOHOro MpeaMeTa
«MareMaTnka» XapakTepU3yIOTC:

I'paxknanckoe BocmuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOW MO3UIUU 00Y4arOIIerocsi Kak akTUBHOTO
M OTBETCTBEHHOI'O WJIEHA POCCHIICKOr0 O0IecTBa, NPEICTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3NIUUYHBIX CTPYKTYp, SIBICHHIA,
MpOLIEyp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHHEM
B3aMMOJICHCTBOBATh C COLMAJIBHBIMU HMHCTUTYTaMU B COOTBETCTBUH C HX
(GYHKIUSIMHU 1 Ha3HAYECHUEM.

IIaTpuoTrnyeckoe BoCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMUCKON IPask/IaHCKON MIEHTUYHOCTH, YBAKEHUS K
MPOLUIOMY U HACTOSILIEMY POCCHICKOM MaTEMAaTUKH, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSAM POCCUHMCKUX MAaTEMAaTUKOB U POCCHMCKOM MaTeMaTU4eCKOM MIKOJIBI,
K HCIIOJNb30BAaHUIO 3THUX JOCTHKEHUH B JAPYrUX HayKax, TEXHOJIOTHAX, 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 OTHOLIEHUEM K MHPY, BKIJIIOUAs ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad, peleHun, pacCyXJIeHUM;
BOCIIPUMMYHBOCTHIO K MATEMATUUYECKUM aClEKTaM PA3JIMYHBIX BUJIOB HCKYCCTBA.

DuznyecKoe BOCIHUTAHME:

chOPMUPOBAHHOCTBIO YMEHUS TPUMEHSATH MaTEeMaTUYeCKWe 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 CIIOPTUBHO-03/I0POBUTEIHHOMN
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 mnpodeccun U pearr30BbIBATH COOCTBEHHBIC JKW3HEHHBIC 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.

IKOJOrHYeCcKoe BOCIIMTAHUE:

c(OpMUPOBAHHOCTBIO HKOJIOTMYECKOW KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAIIbHO-3KOHOMHMUYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
cpedbl, OCO3HaHMEM TIJI0O0AJIBHOIO  XapakTepa JSKOJOIMUECKHX IpodseM;
OpUEHTalMeld Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWUW AJI1 pelleHus 3ajlad 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  OOIIECTBEHHONM 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 M HCCIEAOBATEIBCKYIO JI€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,
uccnedosamenbCKux onepayuil, ymeHuti pabomams ¢ uHgpopmayueti).

ba3oBble Joruueckue JeMCTBUA:

e BBUIBIITh U XapaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TOHITHH, OTHONICHHH MEXIY MOHATHAMHU, (OPMYIHPOBATH
ONpe/eNIeHUs]  TMOHSATUW; yCTAHABIMBATH  CYIIECTBEHHBIA  MPU3HAK
KJIacCU(UKAIMM, OCHOBaHUS i1 OOOOIIEHHS U CpPaBHEHUS, KPUTEPUU
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 Pa3BUTHE IIPOIIECCa, a TAaK)KE BBIIBUTATH
MIPENNONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

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

e BbIOMpaTh HWH(OpPMAIMIO U3  UCTOYHUKOB  PA3IUYHBIX  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 CaMOCTOSITEJILHO
chOPMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvhvie KOMMYHUKAMUGHblE  Oelicméus,  0becnevusaiom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oomenue:



BOCIIPUHUMATh W (QOPMYIHPOBATh CYXKIEHHS B COOTBETCTBUH C
YCIOBUSIMHU U LIETSIMU OOILEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXaTh 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,
po0JIeMBbl, pelaeMoil 3a7auu, BEICKA3bIBaTh UJEH, HALIEJICHHbIE HA TIOUCK
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;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
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 JESTEIbHOCTH, IUIAHUPOBATh OPraHU3AlMI 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» W HHBIE); BBIIOJIHATH 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

Gopmuposanue cCMbICIO8bIX YCMAHOBOK U HCUSHEHHBIX HABBIKOS IUYHOCTIU.
Camoopranmzanmsi:

COCTaBIISITh IJIaH, AITOPUTM PEUICHUS 33auu, BHIOMPATh CIOCO0 pelieHus
C y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C yI€TOM HOBOU
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, KOTOPbIE MOTYT BO3HUKHYTH TIPU PEIICHUH
3aa4d, BHOCHUTb KOPPEKTHBBI B JEITEIbHOCTh HA OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAUICHHBIX OIMMOOK, BBISIBIEHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBl JOCTHKCHUSA WM HENOCTHKEHUS pe3yJIbTaTOB ACATEIBHOCTH,
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/1ad.

OmnepupoBaTh MOHATHAMU: MAPATUIETHLHOCTh U MEPIEHAUKYIISIPHOCTH TPSIMBIX
Y IUIOCKOCTEM.

KnaccudummpoBarh B3amMHOE paCIOIOKEHUE MPSIMBIX W IUIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh TMOHSATHUSMH: JABYIPAHHBIA YTOJN, TPaHW ABYTPAHHOTO YIJIa,
peOpo IBYrpaHHOTO yrila; JTMHEWHBINH yroll ABYTPAHHOTO yIJa; TpaaycHas Mmepa
JBYTPAHHOTO yTIJIa.

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

Pacrio3HaBaTh OCHOBHBIC BHJIBl MHOTOTPDAaHHUKOB (MMpamMuia; TpHU3Ma,
IPSIMOYTOJIBHBIN Mapajuiesienumen, Kyo).

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

OnepupoBaTh MOHATUAMH: CEKYIas IIOCKOCTh, CEYCHUE MHOTOI'PAaHHHUKOB.

OOBSICHATH IPUHITUTIBI IOCTPOCHUST CEYCHUH, UCTIONB3YS METOJI CIIC/IOB.

CtpouTh ce4YeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€JIOB, BBITIOJHSTH
(BBIHOCHBIC) TIJIOCKHME YEPTEKHM W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXYy, COOKY, CHU3Y.

Pemmarp 3a7aun Ha HAXOXKJACHUE TEOMETPUICCKUX BEIIMYUH MO 00pa3iiaM Win
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 HAXOXKICHUE TEOMETPUUYECKUX BEITMYHMH MO 00pasiiaM WiH
QITOpUTMaM, TIPUMCHSS HW3BECTHBIC AaHATUTHYCCKHE METOAbl TIPU PEIICHUU
CTaHJAPTHBIX ~MAaTeMAaTHYECKUX 3a7a4 Ha BBIUKHCIEHHUE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCS ~TPSIMBIMH, MEXKIYy TPSIMOA H  TUIOCKOCTBIO, MEXKIY
TJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



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

OnepupoBaTh MNOHATHSAMHU: CHMMETPHUsS B IIPOCTPAHCTBE; LIEHTP, OChb H
IJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TNIOCKOCTh CAMMETPUH (QUTYPBHI.

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

[Ipumensats reomerpuueckue (HakThl I PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANoJaraluX HECKOJIbKO IIaroB PEUIEHUs, €CIU YCIOBUS TPUMEHEHUS
3a7aHbl B IBHOM opme.

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

IIpuBOIUTE IPUMEpPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B NPHUPOAE 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(HOpMYyJIMPOBaHHOM MpOOIEMBbI, MOJEIMPOBATh PpEAIbHbIC
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 MOHATHAMU: IHJIMHIPUYECKAs TMOBEPXHOCTh, OOpasyromiue
IWJIMHIPAYECKON IIOBEPXHOCTH; UWJIUHID; KOHHUYECKAasi  IOBEPXHOCTb,
oOpa3yrolue KOHUIECKON TOBEPXHOCTH, KOHYC; c(hepriecKasi TOBEPXHOCTb.

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

OOBSACHATH CITOCOOBI TTOJIYYEHHUSI TEJI BPAILICHHUS.

KnaccupunmupoBaTs B3aMHOE pacroyiokeHHe chephl U TIIOCKOCTH.

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

Beruucnare  o0bEMBI M IUIOHIAM  TMOBEPXHOCTEM  Ten  BpalleHus,
FEOMETPUUECKHUX TeN C MPpUMEHEHUEM (hOopMYIJL.

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

BbIUUCIATh COOTHOIIEHUS MEXKIY IUIOMIAISIMH TMOBEPXHOCTEH W 0ObEMamMu
IMOJOOHBIX TE.



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.

W3BnekaTh, WHTEPOPETUPOBATH M NPEeoOpa3oBbIBaTh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX '€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha yepTexax M
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbIMONHATE OEHCTBUSA CIIOKEHHMS BEKTOPOB, BBIUMTAaHUS BEKTOPOB U
YMHOXEHHUS BEKTOpa Ha YHUCIIO, OOBSCHATH, KAKUMH CBOMCTBAMH OHU 00JIaJatoT.

[IpuMeHATH MPAaBUIIO NapAJLIEIEIUIIEAA.

OnepupoBaTh MOHATUAMU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOPAMH, CKAIIPHOE NPOU3BEIAEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
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.

[IpumensaTy reomerpuueckue (akThl A PEIICHUS 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 [JOKA3aTelbCTBO MATEMAaTHYECKHMX OTHOLIEHUM U
HaXO0KJEHUE T€OMETPUUYECKUX BEJIMUUH 10 00pa3liaM UM adrOpUTMaM, IPUMEHSA
M3BECTHBIE METOBI IPY PELICHUH CTAaHAAPTHBIX MAaTEMATUYECKHUX 3a/1a4.

[IpuMeHsATs NpoCTEHMIIME NPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PEILIEHUN CTEPEOMETPUUECKUX 3a/1a4.

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

[IpuMeHATh NOJYyYEHHBIE 3HAHWS Ha MPAKTUKE: AaHAJIUM3UPOBATHh DPEAbHBIC
CUTyalluld W TPUMEHATh W3YYEHHBIE IOHATHS B IIPOLIECCE 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 HAXOXKIECHUEM T€OMETPUYECKUX BETUYMH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
HanmenoBanue pazaena  [KomndecTBo OcHOBHOE cojiepKaHHe OCHOBHBIC BU/IBI ICSITCIILHOCTH
(Temnl) Kypca 4acoB 00y4aromuxcs
BBenenue B crepeoMeTpuio 10 OCHOBHBIE TTOHSTHS CTEPEOMETPHUH: AKTYaJu3upoBaTh PaKThl

TOYKa, psIMasi, MIOCKOCTb,
npocTtpancTBo. [IpaBuiia nzo0paxeHus
Ha PUCYHKAX: U300paKeHUS
MJIOCKOCTEM, MapaijieIbHbIX MPSMBbIX
(OTpe3KOoB), CepeaAMHBI OTPE3Ka.
[TonsaTHs: nepecekaromuyecs
IUIOCKOCTH, NEpeCcEeKaronIrecs mpsamast
Y TUTOCKOCTb.

3HAaKOMCTBO C MHOTOI'PaHHUKAMH,
M300paKeHNe MHOTOTPAHHUKOB

Ha PUCYHKAX, Ha MPOEKIIMOHHBIX
yeprexxkax. HauanbHble cBeneHus

0 KyOe 1 UpaMuie, UX Pa3BEPTKU

u Mojiend. CedeHust MHOTOIpaHHUKOB.
[Tonsatue 06 akcMOMaTUYECKOM
HOCTPOEHUU CTEPEOMETPUH: AKCUOMBbI
CTEPEOMETPHH U CICJICTBUS U3 HUX

Y METOIbI TUTAHUMETPHH,
peJIeBaHTHBIC TEME.

IHony4ars npeacraBieHus

O MPOCTPAHCTBEHHBIX

¢burypax, pazouparb

MpOCTeNIIne TpaBuiia U300paKEHUS
ATUX QUTYp.

N300paxarh NpsAMYIO U IIIOCKOCTh
Ha PUCYHKE.

Pacno3HaBaTb MHOTOTPAHHUKHU,
nupamuay, Kyo, Ha3bIBaTh UX
AJIEMEHTBI.

JlenaThb pUCYHOK KyOa, MUpaMUJIbI,
HaXOAUTh OLIMOKHU B HEBEPHBIX
HM300paKCHUSX.

3HAKOMUTBLCS C CCUCHUSIMU,
C METOJIOM CJICAOB; UCII0JIb30BaTh

AJIA IIOCTPOCHUA CCUCHUSA MCTO
CJICOOB, KPpAaTKO 3allMChIBATD IIAaru
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MTOCTPOCHUS CEUCHHSI.
Pacno3HaBaTh BH CEUEHHUS

Y OTHOILICHUH, B KOTOPBIX CCUCHUE
JenuT pedpa Kyoa, HaXOUTh IIJIOMIA b
CEUEHHSL.

Hcnoab3oBaTh nogobdue

MIPY PEIICHUHN 33]]a4 Ha IIOCTPOCHUE
CCUYCHM.

3HAKOMHUTBLCH C aKCHOMATHYECKUM
MIOCTPOCHUEM CTEPEOMETPHH,

C aKCMOMaMU CTEPEOMETPUH

U CIEICTBUSAMU U3 HUX.
HNamocTpupoBaTh aKCHOMBI
PUCYHKAMH U TIPEMEpaMu

U3 OKpY>Karolieir 00CTaHOBKHU

[IpsimBbIE 1 IIOCKOCTH

B IPOCTPAHCTRBE.
[TapannenbHOCTh NPAMBIX
1 IJIOCKOCTEH

12

B3auMHoOe pacnosioxKeHue NpsMbIX
B IIPOCTPAHCTBE: MEPECEKAIOIIMNECH,
[apaJIyIeNIbHbIE U CKPEILUBAKOLIUECS
psIMBIE.

[lapaymenbHOCTH MPSAMBIX

Y IJIOCKOCTEN B ITPOCTPAHCTBE:
napajijie/IbHbIE IPSIMbIE

B IIPOCTPAHCTBE; MapAJLICIBHOCTD
TpeX MPSIMBIX; MapauIeTbHOCTh
MPSAMOM U TUIOCKOCTH. Y TJIbI

AKTYaJIU3UPOBATH (HaKThl K METOJIbI
TJIAHUMETPHUH, PEIICBAaHTHBIC TEME,
IPOBOJUTH AHAJIOTHH.

IlepeuncasiTh BO3MOXHBIE CIOCOOBI
PAcCIIONOKEHUS TBYX TIPSIMBIX

B [IPOCTPAHCTBE, UJUTIOCTPUPOBATH UX
Ha IpUMeEpax.

JdaBaThb onpeaeieHue
CKPEIIMBAIOIIUXCS TPSIMBIX,
(hopMyIMpoOBaTh MPU3HAK

15



C COHANPAaBJIEHHBIMU CTOPOHAMU; YTOJI
MEXK]ly IPSIMBIMU B IIPOCTPAHCTBE.
[TapanuenbHOCTh IIIOCKOCTEM:
napajuieJIbHbIE INIOCKOCTH; CBOMCTBA
MapaJJIENbHBIX TTTIOCKOCTEN.
[Ipocreime mpoCTpaHCTBEHHBIE
(Gurypbl Ha MIOCKOCTH: TETPASP, KYO,
NapajljIeJICUIe]]; TOCTPOEHUE
CCYECHUN

CKPELIMBAOIINX CS TPSIMBIX
Y IPUMEHSTH €T0 NPU PELICHUN
3a/1a4.

PacnosHaBarb npu3My, Ha3bIBaTh €€
DJIEMEHTBHIL.

CTpouts ceueHus IpU3MBI

Ha TOTOBBIX YepTexkKax.
ITepeuncasiTe BO3MOKHBIE CIIOCOOBI
B3aMMHOT'0 PaCIIOJIOKEHUS IIPSIMOM
U TUIOCKOCTH B IIPOCTPAHCTBE,
IIPUBOAUTH COOTBETCTBYIOIINE
IIPUMEPBI U3 PEATIbHOU KU3HMU.
JdaBaThb onpeaeieHue
MapaJuIeIbHOCTH IPSIMOMN

Y TTOCKOCTH.

DopMyIHpPOBATH NPU3HAK
[1apaJUIEIbHOCTH MPSAMOU

U IJIOCKOCTH, YTBEPKIECHUE O MIPSIMOKN
IepeceyeHus IByX IIOCKOCTEH,
IPOXOAIIMX Yepe3 NapajliebHbIC
psIMBIE.

Pemarhb npaktuyeckue 3a1adu

Ha [IOCTPOCHUE CEYCHUN
MHOTI'OTpaHHHUKA.

OO0bsSICHATH CTy4yand B3aUMHOIO
PACIIOJIOKEHHUS TITIOCKOCTEM.
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JlaBaThb onpeaeseHue napauiebHbIX
MIJIOCKOCTEMN; MPUBOJIUTH MPUMEPDI
W3 PEaJbHOU KU3HU U OKPYKAKOLIEN
00CTaHOBKH, WJLTIOCTPUPYIOIITUE
MapaJJIEIbHOCTD MIIOCKOCTEM.
HUcnonb3oBaTh pu3HaK
[IapaJUIEIIbHOCTHU IBYX IIJIOCKOCTEM,
CBOMCTBA NAapPAJUIEIBHBIX INIOCKOCTEN
IIPU pEUIEHUH 3a]a4 Ha [IOCTPOEHUE.
OObsICHATD, YTO HA3BIBACTCS
MapajljeIbHbIM IPOEKTUPOBAHUEM

Y KaK BBIINOJIHSAETCS POSKTUPOBAHKE
(buryp Ha MIOCKOCTb.

HN300paxaTh B mapanieibHON
MPOEKIINU PA3INYHbIE
reoMeTpuieckue (Urypsl.
MoneaupoBarb peajibHbIEC CUTYAIUN
Ha S13bIKE TEOMETPUH, UCCIIEIOBATH
NOCTPOEHHBIE MOJIETN

C UCIIOJIb30BAHUEM T'€OMETPUYECKUX
IIOHSATHM.

Hcnonb30BaTh Iy pELICHUN 33124
Ha IIOCTPOCHHUE CEUYCHU ITOHATHE
MapajuieIbHOCTH, IPU3HAKH

Y CBOMCTBA MapaJyI€IbHBIX MPSIMbIX
Ha IJIOCKOCTH
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[leprieHAUKYISIPHOCTD TPSMBIX
U TUTOCKOCTEM

12

[leprieH AUKYAAPHOCTD IPSIMOK

Y TUIOCKOCTH: MEPIEHINK YIISIPHBIE
MPSMBIE B POCTPAHCTBE, MPAMBIE
MapaJJIeIbHbIC U MEPIIECH UK YIISIPHBIE
K TJIOCKOCTH, MIPU3HAK
NEePIECHANKYIISIPHOCTH TIPSIMOM

Y IUIOCKOCTH, TEOpEMA O MPSIMOU
MEPIEHANKYJIIPHON MIIOCKOCTH
[TeprieHAUKYIISIp U HAKJIOHHBIE:
PAcCTOSTHUE OT TOYKH 10 TUIOCKOCTH,
pPacCTOSIHUE OT MPSIMOM J10 INIOCKOCTH

AKTYyaJau3upoBaThb GakThl U METOIbI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTUU.

OO0bsSICHATD, KaKOH YroJl Ha3bIBAETCS
YIJIOM MEXY NEPEeCeKaroIUMHUCS
MPSIMBIMU, CKPEIIUBAIOITUMUCS
OPSIMBIMU B IIPOCTPAHCTBE.

JdaBarb onpeneseHue
MEePIEHIUKYIAPHBIX MPSIMBbIX

Y NIPSAMOW, TEPIIEHAUKYIISIPHOU

K IUTOCKOCTH.

Haxoaurtsb yriibl Mexay
CKPEIIMBAIOIIUMUCA IPSIMBIMU B KyOe
U UpaMHUJIE.

IIpuBoauTH NpUMeEPHI U3 PEATBHON
KU3HU U OKpYKarolleld 00CTaHOBKH,
WUTIOCTPUPYIOLIUE
MEePIEHIUKYJIIPHOCT MPSAMBIX

B [IPOCTPAHCTBE

Y [IEPIEHANKYJIIPHOCTD MPAMOI

K IUTOCKOCTH.

D opMyIHPOBATH NIPU3HAK
MEPHEHANKYJIIPHOCTH NPIMON

Y TUIOCKOCTH, IPUMEHATH €T0 Ha
MIPAKTUKE: OOBSICHATD
MEPIeHANKYIIPHOCTH pedpa Kyda

Y IMaroHaJId €ro rpaHu, KOTopast €ero
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HE COICPKUT, HAXOUTh IJTUHY
JMaroHaJm Kyoa.

BbI4ucasiTh BEICOTY ITPAaBUIIBHOM
TPEYroJIbHOM U MPaBUIbHOU
YEThIPEX YT OJIbHON MUPAMUJL 110
JUTMHAM peoep.

Pemarts 3a/1auy Ha BBIYUCIICHUS,
CBSI3aHHBIE C IEPIICHIUKYJISIPHOCTBIO
IIPSAMOM U IUIOCKOCTH,

C UCITIOJIb30BAHUEM IPH PEILIEHUH
IUTAHUMETPUYECKUX (HaKTOB

Y METOJIOB.

OO0BSICHATH, YTO HA3LIBAIOT
NEPHEeHINKYJIIPOM U HAKIOHHOM

13 TOYKH K MJIOCKOCTH; MPOEKLIUEN
HAKJIOHHOM Ha IUIOCKOCTb.
OOBSACHATD, YTO HA3LIBACTCS
pacCTOsIHUEM: OT TOYKH JI0 TUIOCKOCTH;
MEXKTy MapaJlyIeIbHBIMU MJIOCKOCTSIMU;
MEKy IPSIMOM U NTapaJUIEIbHOM en
IJIOCKOCTBIO; MEXKIY
CKpPELIMBAIOIIUMHUCS MTPSIMBIMH.
Haxoauthb 3TH paccTosiHus

B IIPOCTHIX Clly4dasix B KyOe,
nupamuze, mpu3Me.

MoaeaupoBarh peajibHbIE CUTYaLIUU
Ha A3bIKE€ TEOMETPHUH, UCCIIEN0BATh
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MMOCTPOCHHBIE MOJIEITN
C MCMOJIb30BAHUEM F€OMETPUUECKHUX
MIOHSITHH.

Hcnonb30BaTh IIpy pEIICHUH 33/1a4
HA MOCTPOCHHUE CEYCHUN TEOPEMY
[Tudaropa, cBolicTBa MPAMOYTOJIBHBIX
TPEYrOJILHUKOB

Y Iabl MEXIY NPSIMBIMU
U IJIOCKOCTAMHU

10

VYTIabl B IPOCTPAHCTBE: YrOJI MEXKIY
MIPSAMOM U TIJIOCKOCTBIO; IBYTPAHHBIN
YT OJI, JINHEWHBIN YroJI ABYTPAHHOTO
yria.

IleprieHIUKYJIAPHOCTD IIOCKOCTEM:
MPU3HAK MEPIICHANKYIIPHOCTH IBYX
mIockocTer. Teopema o Tpex
MEPIEHAUKYIISIPAX

AKTYyaJau3upoBaThb GakThl U METOIbI
IJIJAHUMETPUH, PEIIEBAHTHBIE TEME,
POBOJUTH AHAIOTUU.

JlaBaTh onpenesieHue yria Mexay
MPSIMOM U TIOCKOCTBIO,
(bopMyIIMpoBaTh TEOPEMY O TPEX
NEepPIEeHINKYIIsIpax 1 00paTHYIO K HEH.
Haxoauthb yroia Mexay npsiMoun

Y TUIOCKOCTBIO0 B MHOTOT'PaHHUKE,
pacCTOsIHUE OT TOYKH 10 IPSIMOU

Ha IUIOCKOCTH, UCIIOJIb3YSl TEOPEMY

0 TpeX NEPHEHAUKYJIIIPaX.
IIpoBoauTk Ha uepTeKe
MIEPIEHANKYJISAP: U3 TOYKH

Ha IPSIMYIO; U3 TOYKHU Ha INIOCKOCTb.
JlaBaTh onpenesieHue ABYTPAaHHOTrO
yIJla ¥ €ro DJIEMEHTOB.

OO0bsSICHATH PABEHCTBO BCEX
JIMHEWHBIX YIJIOB IBYTPAHHOI'O yIJa.
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HaxoauTes Ha yeprexe IBYrpaHHbIN
yroJ fpu pedpe nupamu/ibl, IPU3MBI,
rapajulesIenuIIeaa.

/{aBaTh onpenesieHue yria Mex1y
IIJIOCKOCTSIMU.

JaBaTb onpeaeneHue

u (opMyJIMPOBATH NPU3HAK
B3aMMHO MEPIECHINKYISIPHBIX
IIJIOCKOCTEH.

HaxoauTs yribsl MEXIYy NIOCKOCTSIMA
B KyO€ M MUpaMH/IE.

Hcnonb30BaTh IIpu peNIEHNH 3a1a4
OCHOBHBIE TEOPEMBI U METOJIbI
TJTAHUMETPUH.

MoaenupoBaTh peaibHbIE CUTYyallUH
HAa SI3bIKE TEOMETPHUHU, UCCIAEA0BATH
MOCTPOEHHBIE MOJICIIH

C MCMOJIb30BAHUEM F€OMETPUUECKHUX
IIOHSATHM.

Hcnonb30BaTh Ipu pelieHNH 3a1a4
Ha [TOCTPOCHHUE CEUEHUN
COOTHOIIIEHHUS B MPSAMOYTOJIbHOM
TPEYTrOJIbHUKE

MHororpaHHuKH

11

[lonstue MHOI'OI'paHHHKa,

OCHOBHBIC 3JICMCHTBI MHOT'OI'PAHHHKA,
BBIITYKJIBIC 1 HCBBIITYKJIBIC

AKTYyaJau3upoBaThb GakThl U METOIbI
TJIAHUMETPUH, PEJICBAHTHBIC TEME,
NMPOBOAUTH AHAJIOTHH.

21



MHOTOI'PaHHUKH; Pa3BEPTKa
MHOT'OTPaHHUKA.

[Ipu3ma: N-yroapHas mpu3ma; rpaHu
Y OCHOBAHUs MPU3MBI; IIpsMast

U HaKJIOHHAs MPU3MbI; OOKOBast

Y MOJIHAs! IOBEPXHOCTH IPU3MBI.
[Tapannenenunen, IpAMOYTOJIbHbBINA
napajuieIeuIIe]] ¥ €ro CBOMCTBA.
ITupamuga: N-yronbHas TUPaMHUIA,
I'PaHy ¥ OCHOBAHHE MMUPAMU/IBI;
OOKOBas U MOJHAs TOBEPXHOCTh

U PaMUIBbL; IPABUIBHAS M YCEUCHHAS
MApaMUJIA.

DJIeMEHThI IPU3MBbI U THPAMUBI.
[IpaBuibHBIE MHOTOTPAaHHUKH:
MOHATUE TPABUIILHOTO
MHOI'OI'PaHHHUKA; TPaBUJIbHAS IIPU3Ma
Y NIpaBUJIbHAS IMPAMUJIA; IPABUIIbHAS
TPEYroJibHas MUpaMuaa

Y IIPaBHJIbHBIN TETPA’p; KYyO.
IIpencrasiieHne O MpaBUIIbHBIX
MHOT'OTPaHHUKAX: OKTA3IP, TOAEKAIP
U UKOCAdIP.

CumMmmeTpHrst B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIIBHO TOUYKH,
OPSIMOM, IITIOCKOCTH. DJIEMEHTHI

JaBaThb onpeaesieHue
napasjeenuneaa, paclo3HaBaTh €ro
BUJIbl U U3Y4YaTh CBOMCTRBA.

JaBarb onpeaeneHue nupaMmu/ibl,
pacno3HaBaTh BUJIbI TUPAMU/I,
(¢hopmynupoBaTh cBOICTBa pedep,
I'PAHEUN U BBICOTHI ITPABUIIBHOU
nUpaMUIbIL.

HaxoauTsp riomaab nojHou

1 OOKOBOI TOBEPXHOCTH MTUPAMUJIB.
JlaBaTh onpeae/ieHue yCEUCHHON
MMAPaMHUJIbI, Ha3bIBaTh €€ AJIEMEHTHI.
D opMyJIHpPOBATH TEOPEMY

O IO OOKOBOM MTOBEPXHOCTH
MIPaBUIbHOM YCEUEHHON TUPAMUIBI.
Pemathb 3371241 Ha BBIYKCIICHUE,
CBSI3aHHBIE C TUPaAMUJIaMH, a TAKKe
3a/1a4y Ha NOCTPOCHUE CEUEHU.
/laBaTh onpeneeHue Ipu3Msl,
pacmo3HaBaTh BUJIBI TPU3M,
H300paKaTh IPU3MbI HA YEPTEKE.
HaxoauTte muiomaap MojJHoON Wiv
OOKOBOI MTOBEPXHOCTH MPU3MBI.
M3y4yath cooTHOLIEHMS Diliepa
U1 yncia pedep, rpaHeld U BEpIIH
MHOTOTpaHHUKA.
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CUMMETPHH B ITIUPAMHUIAX,
MapajuieIIeuIe1ax, MPaBUIbHbIX
MHOI'OTDaHHHUKAX.

Brruncienue 351eMeHTOB
MHOT'OI'pPaHHUKOB: pedpa, TMaroHau,
yribl. [Tnomaas 60koBoOi MOBEPXHOCTH
Y TTOJTHOW MOBEPXHOCTH MIPAMOU
NPU3MBL, [LIOMIAAb OCHOBAHUM, TEOpEMA
0 OOKOBOI MOBEPXHOCTHU MPSIMOI
npu3Mbl. [Inomans 60koBoi
ITIOBEPXHOCTH U TOBEPXHOCTH
MIPaBUJILHOW MUPAMUBL, TEOPEMA

0 IUI0IIAA1 OOKOBOW MMOBEPXHOCTU
YCEYEHHOU NUPaMUIbI

N3yuath BUbI TPABUIBHBIX
MHOT'OTPaHHUKOB, UX Ha3BaHUS

Y KOJIMYECTBO TPaHEM.

HN3yuars cumMmeTprio
MHOT'OTPaHHHUKOB.

OO0BbACHATH, KAKHE TOYKHU
Ha3bIBAIOTCS CUMMETPUYHBIMU
OTHOCUTEJILHO JAHHOW TOYKH, IPAMOI
WJTU TJIOCKOCTH, YTO HA3bIBAIOT
LEHTPOM, OChIO WJIH TJIOCKOCTHIO
CUMMETPHUH (QUTYPBI.

IIpuBoauTH NpUMeEPHI
CUMMETPUYHBIX (PUTYP B ApXUTEKTYPE,
TEXHUKE, IPUPOJE.

MoaenupoBaTh peaabHbIE CUTYallUN
Ha A3bIKE€ TEOMETPHUH, UCCIIEI0BATh
MIOCTPOCHHBIE MOJIETTU

C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX
MTOHSITUI, KCII0JIH30BaTh IIOJ00HE
MHOT'OTPaHHUKOB

OO0OBeMEBI MHOTI'OTPaHHUKOB

IToustue 00 0obeme. O0bEM
TUPAMHUIBI, TTPHU3MBI

AKTYaJIU3UPOBATH (DaKThI U METOJIbI
IJIAHUMETPUH, PEIICBAHTHBIC TEME.
O0bACHATD, KaK U3MEPSIIOTCS
00BEMBI T€J1, TPOBOIS AaHATOTHIO

C U3MEPEHUEM IUIOLIAAEH
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MHOT'OYTOJIbHUKOB.
DopMYyJIMPOBATH OCHOBHBIC
CBOWCTBAa 00BEMOB.

HN3y4arp, BBIBOAUTH (GOPMYJIbI
o0bemMa IPSIMOYTOJILHOTO
napajuiesienumnena, Npu3Mbl

Y MUPAMU/IBI.

BbruncasaTb 00beM MpU3Mbl

Y TIAPaAMU/JIBI TIO UX DJIEMEHTAM.
IpumeHsATH 00bEM IS PELICHUS
CTEPEOMETPUUECKUX 3a/1a4

Y 111 HAXOXKJECHUSI TEOMETPUYECKUX
BEJIMYHH.

MoaenupoBaTh pealbHbIE CUTYyallUH
Ha A3bIKE€ TEOMETPHUH, HCCIEN0BATH
MOCTPOEHHBIE MOIENIN

C UCIIOJIb30BAHMEM F€OMETPUUECKUX
IIOHATHUMN

HOBTOpCHI/Iel CCUCHHA,
PaCCTOSAHHUA U YIJIbL

[TocTpoeHue ceueHni

B MHOT'OTPaHHHKE.

Brruncienne pacCTOSHHUM: MEXKIY
IBYMs TOYKaMH, OT TOUKH J10 IIPSIMO,
OT TOYKH JI0 IJIOCKOCTH; MEKTY
CKPELIMBAIOIIUMHUCS IIPSIMBIMH.
Brruucnenue yrios: Mmexay

CTpouTh cCeueHNE MHOTOTpaHHHUKA
METOJIOM CJIEIOB.

JlaBaTh onpejaeieHUe PAaCCTOSTHUS
MEXy (Urypamu.

HaxonuTh paccTossHUE MEXTY
napayiyeIbHBIMU TUIOCKOCTSIMH,
MEX/Ty TNIOCKOCTHIO U TTapaJUIeTbHOM
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CKPELIMBAIOIIUMHUCS IIPSIMBIMH,
MEKy IPSIMOM U TIIIOCKOCTBIO,
JIBYI'PAHHBIX YIJIOB, YIJIOB MEXIY
IJIOCKOCTSIMU

el pAMOM, MEXKILY
CKPEIIMBAIOIIUMUCS TPSIMBIMH.
CTpoutb TMHENHBIN yroa
IBYI'PAHHOIO yIjia Ha YEPTEkKE
MHOT'OTPaHHUKA U HAXOJUTh €r0
BEJINYMHY.

Haxoauts yribl MEXIy NIOCKOCTSIMA
B MHOTOTPAHHHUKAX

OBUIEE KOJIMYECTBO
YACOB 110 ITPOITPAMME

68
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11 KJIACC

HanmenoBanue paznena  |[KomnuectBo OCHOBHOE cofepKaHue OCHOBHBIE BUbI IEITETBHOCTH
(Tembl) Kypca 4acoB oOy4Jarouumxcs
Tena BpaieHus 12 Cdepa u map: ueHTp, paauyc, AKTYaJIU3UPOBATH (AKTHl U METOJIbI

JTUAMETP; TUIOIIA b TIOBEPXHOCTH
cdepsl. BzaumHoe pacrnonoxeHue
cdephl U MIIOCKOCTH; KacaTeJIbHast
IIJIOCKOCTH K cdepe; MIomaab
cthepnl. U3o0paxenue cdepsl, mapa
Ha TuiockocTH. CeyeHus mapa

TUTAaHUMETPUH, PETICBAHTHBIE TEME,
NPOBOJAUTH AHAJIOTUH.

JaBaTthb onpenesienusi cepsl U 1mapa,
uX LIEHTpa, paauyca, TuaMeTpa.
Onpenensitb chepy Kak purypy
BpAIIEHUS OKPY>KHOCTH.
HccaenoBarp B3auMHOE
pacrosioxkeHue chepbl U II0CKOCTH,
IBYX c(hep, WIHCTPUPOBATH 3TO
Ha YepTekax U PUCYHKaX.

@ opMyIHpPOBATH OTIpe/ICTICHUE
KacaTeJIbHOM MI0CKOCTH K cdepe,
CBOMCTBO M ITPU3HAK KAacaTeIbHOU
IUIOCKOCTH.

3HAKOMUTBCS C re0/1Ie3MYECKUMU
JMHUSMHA Ha chepe

[MyumHgpryecKas MOBEPXHOCTb,
00pa3yroIue UINHIPHICCKON
TIOBEPXHOCTH, OCh IIHJIUHIPUICCKON
MOBEPXHOCTH. L[MIMHp: OCHOBaHUS
1 OOKOBasi TOBEPXHOCTb,

OO0BbSICHATD, YTO HA3LIBAIOT
WJIAHAPOM, Ha3bIBATh €70 AJIEMECHTHI.
HN3yuarh, 00bSICHATH, KaK MMOJYYUTh
HUJIMH]IP TyTEM BpallieHus
MPSIMOYTOJIbHUKA.
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oOpazymomiasi ¥ OCh; IUIOMIA/Ib
OOKOBOH U MIOJTHOM TOBEPXHOCTH.
Nzo6pakeHune muiamHapa

Ha 1uIocKocTH. Pa3zBepTka nuianHapa.

Cedenus nuiIMHapa
(TJIOCKOCTBI0, MapayieTbHOM
WM IEPIEHIUKYISIPHON OocH

AJTUHAPA)

BbIBOAUTH, HCTIOIB30BATH (HOPMYIIBI
JUTSl BBIYMCIIEHUS TUIOIIaal OOKOBOM
NOBEPXHOCTH LIWJIMH]IPA.

H3yuarsb, pacnio3HaBaTh pa3BepTKy
LUJIMH/IpA.

N300pamxaTs HUIUHIDP U €r0 CEYEHUS
IIJIOCKOCTBIO, IPOXOIAIIEH Yepe3 ero
OCb, MAPAJIIEIbHON WIIH
NEPIEHANKYJIIPHON OCH.

HaxoauTh miomaam 3TUX CEYCHUH.
MonenupoBaTh peajibHbIE CUTYaIlUU
Ha SI3bIKE TEOMETPUU, HCCJIe10BATH
NOCTPOEHHBIE MOAEIIN

C UCIIOJIb30BAaHUEM I€OMETPUYECKHUX
ITOHATHI

Konunueckas noBepxHOCTb,
o0pa3yromme KOHUIECKOM
MTOBEPXHOCTH, OCh Y BEpLINHA
KOHUYECKOUN MTOBEPXHOCTH.
Konyc: ocHOBaHME U BeplIMHA,
oOpa3ytomiasi ¥ 0cb; TIIOIIA]b
OOKOBOM 1 MOJIHOM MTOBEPXHOCTH.
VY ceueHHbI KOHYC: 00pa3yromme
Y BBICOTA; OCHOBaHUS U OOKOBas
MTOBEPXHOCTb.

N300pakenre KoHyca Ha TIIOCKOCTH.

OO0BbACHATH, KAaKOE TEJIO HA3bIBAIOT
KPYTrOBBIM KOHYCOM, Ha3bIBaTh €0
DJIEMEHTBHL.

HN3y4yarhb, 00bACHATH, KaK IIOJTYyYUTh
KOHYC ITyTEM BpaIllCHUS
MPSAMOYTOJIBHOTO TPEYTOJIbHUKA.
HN300paxkaTh KOHYC U €0 CEUCHUS
IIJIOCKOCTBIO, IMTPOXOASIIEN Yepes3 OCh,
Y IUIOCKOCTBIO, EPIIECHINKYIISIPHOU
K OCH.

HN3yuars, pacnio3HaBaTh Pa3BEPTKY

27



Pa3BepTka KoHyca.

Ceuenus koHyca (MIOCKOCTHIO,
MapaeIbHON OCHOBAHHUIO,

Y IJIOCKOCTBIO, TPOXOASIIEH
yepe3 BEpLINHY)

KOHYCA.
BbIBOAUTEH, HCIIOJIB30BATH (DOPM YIIbI
JUTS. BEIYUCIIEHHS TIOIA I OOKOBOM
MOBEPXHOCTH KOHYCA.

HaxoauThb mjiomnaan ceueHum,
MPOXOASAIIUX YEPE3 BEPIINHY KOHYCa
WJIM TIEPIEHIUKYISIPHBIX €r0 OCH.
OO0BACHATD, KaKOE TEJIO Ha3bIBACTCS
YCEYEHHBIM KOHYCOM.

HN3yuathb, 00bACHATH, KaK €ro
MOJIYYUTh ITyTEM BpPAILICHUS
PSAMOYTOJIBHOM TpaneunH.
BoIBoAUTH, NPUMEHATH QOpMYITy
JUISL BBIYKMCIICHHS TUIOIIaau OOKOBOI
MMOBEPXHOCTHU YCEYEHHOI'0 KOHYCa

KoMOwnHanus Ten BparieHus

¥ MHOTOT'PaHHHUKOB. MHOTOTpaHHUK,
OMHUCaHHBIN 0KOJIO cephl; chepa,
BIIMCAHHAS] B MHOTOTPAaHHUK HIIN

B TEJIO BpAIEHUS

AKTYaJU3UPOBATH (HAKTHI U METOJIbI
IIJIJAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.

Pemath crepeoMeTpruyecKue 3a1a4u,
CBSI3aHHBIC C TEJIaMU BpalllCHHUS],
IIOCTPOCHUEM CEYEHUI TeJl BpallleHHUS],
C KOMOMHAIMSAMHU TEJ BpALEHUS

Y MHOTOI'PaHHUKOB Ha HAXO0XKICHUE
T€OMETPUYECKUX BEJINYHH.
Hcnonb3oBars Ipu peLICHUN
CTEPEOMETPUUECKUX 3a/1a4
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MJIaHUMETPUYECKUE (PaKThl 1 METOJIbI
3a/1a4M Ha BBIYKMCIICHHUE

U J1I0Ka3aTeNbCTBO.

MopaenupoBaTh peajibHbIE CUTyalluN
Ha SI3bIKE€ TEOMETPHUH, UCCJIEI0BATH
MOCTPOCHHBIE MOJICTTU

C UCIIOJb30BAHUEM TEOMETPUUECKUX
MTOHSTUI

OO0BEMBI TEIT

ITonsrue 00 o6beme. OCHOBHBIE
CBOMCTBa 00BHEMOB TEI.

O06beM nuIMHIpa, KOHYyCA.
O06bem 1mapa ¥ miomaas chepol

AKTyaJaTu3upoBaTh (PaKThl U METOBI
IUTAHUMETPUHU, PEJIEBAHTHBIE TEME,
IPOBOJUTH AHAJIOTHH.

BbIBOAUTH, HCIIOJIB30BATH
dbopmyIibl 00BEMOB: TIPU3MBI,
WIAHPA, TUPAMHUIBI, KOHYCA;
yCEUEeHHOW MUPAMUIBI U YCEUEHHOTO
KOHYCa.

Pemare crepeomerpuueckue
3a71aui, CBSI3aHHbBIE C BBIYUCIICHUEM
00BEMOB.

@ opMyIHpPOBATH ONIPE/ICIICHUE
IIapPOBOr'0 CErMeHTa, IIapOBOTO CJIOS,
IapOBOT'0 CEKTOpA.

IpumensaTs GOpMYyIIBI

JUIS HAXOXI€HUS 00BEMOB

IIApOBOT0 CErMEHTA, IIAPOBOTO
CeKTopa
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[lonoOHBIE TENA B IPOCTPAHCTBE.
CooTHoOIIEHUS MEXTY TIOMIAASIMH
MOBEPXHOCTEHN, 00beMaMU TOT00HBIX
Tel

Pemartsb cTepeoMeTpuyecKue 3a/1auH,
CBSI3aHHBIE C 00BEMOM Il1apa

U TIOIIAIbIO cephl.
MoaenupoBaTh peajibHbIE CUTYyallH
Ha SI3bIKE TEOMETPUH, UCCIICIOBATh
MOCTPOCHHBIE MOJICTTU

C UCIIOJIb30BAHUEM T€OMETPUUECKUX
TTOHSITU.

AKTYyaJu3UpoBaTh GaKThl U METOIbI
MJIAHUMETPUHU, PEIICBAHTHBIC TEME,
MPOBOJIUTH AHAJIOTHUHU.

Pemarthb cTepeoMeTpruyecKue 3a1auu,
CBSI3aHHBIE C COOTHOILIIEHUEM 00BHEMOB
Y TIOBEPXHOCTEH MOJOOHBIX TEJ

B [IPOCTPAHCTBE.

MoneupoBaTh pealibHbIC CUTYAIIUU
Ha SI3bIKE TEOMETPUH, UCCIICIOBATh
MOCTPOCHHBIE MOJICTTU

C UCIOJIb30BAHUEM T€OMETPUUECKUX
MTOHSTUIA

BekTopbl 1 KOOpAHATHI
B IIPOCTPAHCTBE

10

Bexkrop Ha mmockocTu

U B ipoctpaHcTBe. CliokeHne

Y BBIYMTaHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4ucio. Paznoxenue
BEKTOpA I10 TPEM HEKOMIUIAHAPHBIM
BekTopaM. lIpasuiio

AKTyaJaTu3upoBaTh (PaKThl U METOBI
IJIJAHUMETPUH, PEIICBAaHTHBIC TEME,
IIPOBOAUTDH AHAJIOTHH.
OnepupoBaTh NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

DopMyIMpoOBATH IPAaBUIIO
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MapajuieIenuIea.

Pemenue 3a1a4, cBSI3aHHBIX

C IPUMEHECHUEM TTPABUII ICCTBUI

C BEKTOpaMH.

[IpamoyronpHas cucteMa KOOpJAUHAT
B npoctpancTee. KoopauHartel
BeKTOpa. [Ipocrenue 3anauun

B KOOpAMHATAX. YTOJI MEXKIY
BekTOpaMu. CKansipHoe
MPOU3BECHUE BEKTOPOB.
Brruncnenue yrioB MexXay NpSIMbIMU
Y TUIOCKOCTSIMH.
KoopanHaTtHO-BEKTOPHBIN METO.T
MIpY PEUICHUU T€OMETPUUYECKUX 3a/1a4

napasienenuIeaa npy CI0KeHUN
BEKTOPOB.

CriaabiBaTh, BLIMUTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YUCJIO.
HN3y4yaTh OCHOBHBIE CBOMCTBA 3TUX
OIreparum.

JdaBathb onpeneneHue npsiMoyrojabHON
CHUCTEMBI KOOPMHAT B IMTPOCTPAHCTBE.
BeIpasuTh KOOpAMHATHI BEKTOpA
yepe3 KOOPAUHATHI €ro KOHIIOB.
BbiBOAMTH, HCII0JIB30BATH (POPMYJTY
JUTMHBI BEKTOPA U PACCTOSIHUSI MEKTY
TOYKAMHU.

Boipaxkats CKaJIIpHOE MPOU3BEICHHUE
BEKTOPOB YEPE3 UX KOOPAUHATHI,
BBIYUCIIATH YTOJl MEXKAY IBYMS
BEKTOPaMH, ABYMS MPSIMBIMU.
HaxoauTh yrona Mmexay npsmMon

Y IUIOCKOCTBIO, YTOJI MEXKY ABYMSI
IJIOCKOCTSIMU aHAJIMTHYECKUMHU
METOAaMMU.

BbiBoaMTH, HCII0JIB30BATH (pOopMyJTy
paccTOsIHUSL OT TOYKH JI0 TJIOCKOCTH

[ToBTOpEHue, 00001IIEHNE
M CUCTeMaTH3alus 3HaHUHU

OcHoBHbIE QUTYPBI, (AKTHI, TEOPEMBI
Kypca IJTaHUMETPUH. 3a1auu
IUTAHUMETPUN U METOABI UX

PemaTs npocrenime 3agauu
Ha HAXOXJEHUE JJIMH U YIJI0B
B T€OMETPUYECKUX PUTYypax,
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pELICHHUS.

OcHoBHbIE GUTYPHI, HAKTHI, TEOPEMBI
Kypca CTEpeOMETPHUH. 3a1aun
CTEPEOMETPHUU U METOJIbI UX PELICHUS

npuMeHaTs Teopemy [lugaropa,
TEOPEMBI CHHYCOB 1 KOCHYCOB.
HaxoauTs 1romans MHOTOYTrOJIbHHKA,
Kpyra.

Pacno3znaBars nogoOHbIe UTYpHI,
HaXOAUTh OTHOLIEHUS JJINH

U TUIOIIAEH.

Hcnonb3oBaTh IIpH peLICHUN
CTEPEOMETPUYECKUX 3a]1a4

(aKThl U METOJIbI INITAHUMETPUU

OBUIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos
Ne HaumeHoBaHue pa3nesnoB U TemM DJIeKTPOHHBIE (LM POBHIE)
Konrpoasbnbie | IlpakTuyeckue
n/n NMpOrpaMMmbl Bcero o0pa3oBaTesIbHbIE pecypchl
padoThI padoThI
1 BBenenue B cTepeoMeTprio 10 https://m.edso00.ru/C503R7VIP
IT .
2 PAMPBIC 1 TLIIOCKOCTH B HPOCTPARCTBE . 12 1 https://m.edsoo.ru/M/T7NSO14T
[TapanienbHOCTh NPSIMBIX U IIIOCKOCTEH
I1
3 °p HeHHHIfyMpHOCTB MPAMBIX 1 12 https://m.edsoo.ru/V6 11APUCD
IJIOCKOCTEN
4 Vbl MeXAy NPSIMBIMH U IJIOCKOCTSAMU 10 1 https://m.edso0.ru/R3BMETBTQ
5 MHororpasHUKH 11 1 https://m.edsoo.ru/XPW9OUSFB2
6 OO0BEMBI MHOTOT'paHHUKOB 9 1 https://m.edso0.ru/010FX2SJB
7 IToBTOpEHNE: ceueHus, paCCTOSIHUS U YIJIbI 4 1 https://m.edsoo.ru/L1AAMHO3D
OBIIEE KOJIMYECTBO YACOB I1O 68 5 0

I[TPOTPAMME
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https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KUIACC

HanmeHoBaHue pa3aesioB U TeM

KoanuecTBo 4acoB

DJIeKTPOHHBIE (LM pPOBHIE)

Ne i/m Kourposbubie | IlpakTuyeckue
NPOrpaMMbl Bcero o0pa3oBaTeIbHbIE PeCYPChI
padoTHhI padoThI
Tena Bpaienus 12 https://m.edsoo.ru/HYOWQL5KQ
OOBEMEI TeT 5 1 https://m.eds00.ru/BOSORVIYCY
B
CHTOPE 1 KOOPAHATET B 10 1 https://m.edso0.ru/4ANCL4GOMFE
MIPOCTPAHCTBE
[ToBTOpEHUE, 0000IICHHE,
N 7 1 https://m.edsoo.ru/DORV3P725
cHUCTeMaTH3aIis 3HAHUHI
OBHIEE KOJIMYECTBO HACOB I10 34 3 0
I[TPOTPAMME
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https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacos

Bcero

KonTtpoJibHble
padoThI

IIpakTnuyeckue
padoThI

Jlara
U3yYCHUS

DJieKTPpOHHbIEe HU(pPoOBbIE
oOpa3oBaTe/ibHbIE pecypchl

OCHOBHBIE MTOHATHS
CTepEOMETPHH: TOUKa, Npsmasl,
IUIOCKOCTb, IPOCTPAHCTBO.
ITpaBuina nzo0paxkeHus Ha
PUCYHKaX: H300paxeHus
IIJIOCKOCTEH, TapajuIeIbHbIX
IPSMBIX (OTPE3KOB), CEPEIMHBI
OTpe3Ka

https://m.edsoo.ru/D3VCJ7UN4

ITonsTus: nepecekaromuecs
IUIOCKOCTH, IIEPECEKAIOINNECS
IpsiMasi ¥ IJI0CKOCTh

https://m.edsoo.ru/NR6VJYCGK

[TonsTHs: nepecekaromuecs
IUIOCKOCTH, IIEPECEKAIOIIUECS
IpsiMasi ¥ II0CKOCTh

https://m.edsoo.ru/O6RNDFAMO

3HAKOMCTBO C MHOI'OTpaHHUKaMH,
n300paxKeHre MHOT OrpaHHUKOB
Ha PUCYHKAaX, HA IIPOEKIIMOHHBIX
gepTexax

https://m.edsoo.ru/KMUQPILLO

HauanbHble cBeieHus o kyoe u
MAPaMUJIE, UX PA3BEPTKU U
monemu. Ceuenust
MHOI'OTPaHHUKOB

https://m.edsoo.ru/FPW2JNHCZ

HauanbHble cBeieHus o kyoe u
MIAPaMUJIE, UX Pa3BEPTKU U
monenmu. Ceuenust
MHOTI'OTPaHHUKOB

https://m.edsoo.ru/1IMQ3AJ3S5
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https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5

ITonsarue 00 akCHOMATHYECKOM
MOCTPOEHUU CTEPEOMETPHHU:
aKCHOMBI CTEPEOMETPUHU U
CJIEICTBHS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

ITonsTre 00 aKCHOMATHYECKOM
MOCTPOCHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPHH U
CIENCTBUS U3 HUX

https://m.edsoo.ru/DUKAX70QE1

Ilonsarue 00 akCHOMaTHYECKOM
MOCTPOEHUU CTEPEOMETPHHU:
aAKCHOMBI CTEPEOMETPUH U
CIAEACTBUS U3 HUX

https://m.edsoo.ru/YPKS5MLJL

10

ITonsarue 00 akCHOMATHYECKOM
MOCTPOEHUU CTEPEOMETPHHU:
aKCHOMBI CTEPEOMETPUHU U
CIAEACTBUS U3 HUX

https://m.edsoo.ru/1I3A98J679

11

B3anmuoe pacnosioxenue
MPSAMBIX B IPOCTPAHCTBE:
IepeCEKaroIINECs, NapaielIbHbIE
Y CKPEIIMBAIOIINECS NTPIMBIE

https://m.edsoo.ru/IlUIWSKR5Q

12

[TapannenbHOCTh NPSAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE:
MapajulesIbHbIE IPSIMBIE B
MIPOCTPAHCTBE; NapaIeIbHOCTb
TPEX MPSIMBIX

https://m.edso00.ru/CS9VLOLH6

13

[TapayiesbHOCTD NPSAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE:
[TapannenbHOCTh IPSIMON U
MJIOCKOCTH

https://m.edsoo.ru/PO5J6D23U

14

Vsl ¢ COHAIIPAaBJICHHBIMHU
CTOpOHaAMH

https://m.edsoo.ru/LLJAVHVBW

15

VYroa Mexay npsiMpIMH B
IIPOCTPaHCTBE

https://m.edsoo.ru/KGJM8OEUK
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https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK

VYroa Mexay npsiMpIMH B

16 https://m.edsoo.ru/24LVWH9V8
IIPOCTPAHCTBE

17 HapasemsHOCTh M10CKOCTeH: https://m.edso0.ru/BUSTQIHZT
napasieibHbIE MIOCKOCTH

18 CBoiCTBA NapasienbHbIX https://m.eds00.ru/0KQOK2ABA
[UIOCKOCTEN
[Tpocreiimme mpocTpaHCTBEHHbBIE

19 (burypsl Ha MIOCKOCTH: TETPadIP, https://m.edsoo.ru/MRT13XP79
KyO, mapasuiesenumne;|

20 [Toctpoenue ceueHuit https://m.edsoo.ru/DISAX05J8

21 ITocTpoenue ceueHuit https://m.edso00.ru/20GC3ZP9P
KonTtposnbsHas paboTta 1o teme

22 Hpambie u nnockocTH B https://m.eds00.ru/B1405QJEB
npoctpancTBe. [lapamieasHOCTh
IPSIMBIX U IIJIOCKOCTEN"
[TepneH UK yIIpHOCTh NPAMON U

23 MJIOCKOCTH,TepIEHANKYISIPHBIE https://m.edsoo.ru/RN45YBO8SR
npsiMbI€ B TIPOCTPAHCTBE

24 Ipambie napaiienbaeLe 1 https://m.eds00.ru/32MXRZDDL
HCpHeHHI/IKYJISIpHBIC K IIIIOCKOCTHU

25 IpsvbIe napannenbHeIe n https://m.edsoo.ru/JPUOTOI3N
HepHCHHI/IKy.]IHprIC K IIIIOCKOCTHU

26 HpmH?K TCPIICHMKYIAPHOCTH https://m.edsoo.ru/DC41W6K14
PSIMOM ¥ IJIOCKOCTH

27 HpmH?K TCPIICHMKYIAPHOCTH https://m.edsoo.ru/HD3D63S5P
PSIMOM ¥ IJIOCKOCTH

28 Teopema o mp ﬁMOHy https://m.edsoo.ru/YOIQSMOH1
[EPIEH IUKYJIIPHON [IIOCKOCTHU

29 Teopema o mip ﬂMOH& https://m.edso0.ru/81R5KU5RJ
HepHeHHI/IKy.]'ISIpHOI/I IIJIOCKOCTHU

30 Teopema o mpamoit https://m.edso0.ru/HFKNPKZ 7T

NEePHEeHIUKYJISIPHON MIOCKOCTH
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https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
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IlepnieHIMKYIISIp M HAKIIOHHBIE:

paccTostHUe OT TOYKH J10
MJIOCKOCTHU, PACCTOSIHUE OT
MPSAMOUN 10 TUIOCKOCTH

https://m.edso00.ru/638GKWY7V

32

[leprieHIUKyISIp U HAKIIOHHBIE:

paccTosiHUE OT TOYKH 10
IIJIOCKOCTH, PACCTOSHUE OT
IPSAMOU 10 TJIIOCKOCTHU

https://m.edsoo.ru/AD6RCACRA

33

IlepnieHIMKYIISIp ¥ HAKIIOHHBIE:

pacCToOAHUEC OT TOUYKHU O
IJIOCKOCTHU, paCCTOAHHUC OT
HpHMOﬁ J0 IINIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

IlepnieHMKYIISIp M HAKIIOHHBIE:

paccTOsiHUE OT TOYKH J10
MIJIOCKOCTH, PACCTOSHUE OT
NpAMOH JI0 TIIIOCKOCTH

https://m.edsoo.ru/6P5BVV34R

35

VYrasl B IpOCTPaHCTBE: YroJl
MEXIY NPSIMOM U NIIIOCKOCTHIO

https://m.edsoo.ru/PSFIXUALI

36

JIByrpaHHBIN yroJi, JIMHEUHBIN
yroJ1 ABYTPaHHOI'O yIiia

https://m.edsoo.ru/6R4A0EOMD

37

JIByrpaHHBIN yros, JIMHEHHBII
yIoJ1 IBYI'PAHHOIO yIJia

https://m.edsoo.ru/ML0ZZYZC7

38

IlepnieHIMKYJISIPHOCTD
IUIOCKOCTEN: IPU3HAK
NEPIEHINKYJIIPHOCTH IBYX
IIJIOCKOCTEN

https://m.edsoo.ru/YRODSM9NH

39

[lepnieHAUKYISIPHOCTh
IJIOCKOCTEN: MPU3HAK
NEPIEHIUKYJIIPHOCTH JIBYX
MJIOCKOCTEN

https://m.edsoo.ru/DY2AF84T2

40

IleprieHIMKYJISIPHOCTD
IJIOCKOCTEN: MIPU3HAK
NEPIEHIUKYJIIPHOCTH JIBYX

https://m.edsoo.ru/TSSBOAINH2
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https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2

IJIOCKOCTEN

41

Teopema o Tpéx
NEePHEHAUKYIIpax

https://m.edsoo.ru/OW5LZ1RVZ

42

Teopema o Tpéx
NEePHEHIUKYIIpax

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
MEPIEHIUKYIIIpax

https://m.edsoo.ru/OWG81WDV3

44

KonTtponpHas pabora o remam
"IleprieH UKy IIpHOCTD NPSIMBIX U
miockocter" u "Yribl Mexay
MPSIMBIMU U TUIOCKOCTSIMU "

https://m.edsoo.ru/\VOXABPOPB

45

[TonsATHE MHOTOrpaHHHKA,
OCHOBHBI€ 3JIEMEHTHI
MHOI'OTPaHHHKA, BBITYKJIbIE U
HEBBINYKJIbl€ MHOT OTPAHHUKH;
pa3BEPTKA MHOT OrPAaHHHUKA

https://m.edsoo.ru/L5FTEZ80OX

46

[Ipu3ma: n-yronbHas npusma;
I'PaHU U OCHOBAHMS IIPU3MBI,
npsiMasi 1 HaKJIOHHAs IIPU3MBI;
OoKOBas U MOJIHAs MOBEPXHOCTh
IIPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapannenenunen,
IPSIMOYT OJIBHBIN
napajuleJenune] 1 ero CBOMCcTBa

https://m.edsoo.ru/ITCOB1WIO

48

IInpamupna: N-yroapHas
nrpamuja, FpaHu U OCHOBaHUE
nUpaMu/ibl; OOKOBask U MOJHAS
IIOBEPXHOCTb MUPaMU/IbI;
IIPaBUJIbHAS U yceuEHHAas
nupamuaa

https://m.edsoo0.ru/ATOFX00PA

49

[IpaBuiIbHBIE MHOTOI'PAHHUKU:
MOHATUE ITPABUIILHOTO
MHOT'OTPaHHMKA; MPABUIIbHAS

https://m.edsoo.ru/LWNGFZTWE
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https://m.edsoo.ru/0W5LZ1RVZ
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pu3Ma U MpaBuJIbHAA MUpaMUaa,
NpaBUiIbHAsl TPEYrOJbHAS
nupamMuia ¥ TpaBUIbHbBIN
TETpadaAp; Kyo

50

IIpencraBiieHre O MpaBUIBHBIX
MHOT'OTPAaHHHUKAX: OKTadIp,
JIOJIEKadIp ¥ MKOCAP.

https://m.edsoo.ru/06SH021DD

51

CumMMeTpus B IPOCTPAHCTBE:
CUMMETPUSl OTHOCUTEJILHO TOUKH,
IPSIMOM, IJIOCKOCTU. DJIEMEHTHI
CUMMETpPUU B MUpaMUIaX,
napaiesenuneaax, NpaBuIbHbIX
MHOT'OTpaHHUKAX

https://m.edsoo.ru/SWEUC9ENR

52

Bbruuciienue nemMeHToB
MHOT'OI'paHHHUKOB: pEOpa,
JIMarOHaJH, YTJIbl

https://m.edsoo.ru/EUP4MN760

53

[Tnomaas 60KOBOIM TOBEPXHOCTH
Y TTOJIHOM MOBEPXHOCTH MPSIMOKN
IIPU3MBI, TUIOIAb OCHOBAHUH,
TeopeMa 0 OOKOBOI MOBEPXHOCTH
IIPSAMOU NIPU3MBI

https://m.edso0.ru/SQY9XSIL6

54

[Tnomans 60KOBO TOBEPXHOCTH
Y TIOBEPXHOCTHU ITPaBUJIbHOMN
UpaMubl, TEOpEMa O MIOLAAN
OOKOBOIi TOBEPXHOCTHU
yCEeUEHHOM MU PaMHUJIbI

https://m.edsoo.ru/R22FHBG60

55

Konrtponwshas pabota no teme
"MHororpaHHUKH"

https://m.edsoo.ru/\VHYNJOMOQD

56

[ToasaTre 06 00BEME

https://m.edso00.ru/GM1LC394G

57

O06bEM M paMuIbl

https://m.edsoo.ru/B307P8WTC

58

OO0BEM TUpaMUIbI

https://m.edsoo.ru/PQZ9ED3YF

59

O06bEM MHpaMuIbI

N

https://m.edsoo.ru/RZ8BITMU9
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60

O06bEM M paMuIbl

https://m.edsoo.ru/O0HRFO2LCT

61

O6béM npU3Mbl

https://m.edsoo.ru/YEQP63ZD4

62

O0BEM NpU3MBI

https://m.edsoo.ru/B46EMRRGE

63

O6bEM TPU3MBbI

N

https://m.edsoo.ru/FIMOW6KFT

64

KonrtponsHas pabota o teme
"O6bEMBI MHOTOT'PAHHUKOB"

[EEN

https://m.edso00.ru/23S50180N

65

MNToroeas KOHTpOAbHasA paboTa

https://m.edsoo.ru/KXTOCIOJG

66

[ToBTOpeHue, 0600IICHHE
CHCTEeMaTH3aIns 3HAHUH.
BeruucieHne pacCTOSHUN: MEXIY
JIBYMsI TOYKaMH, OT TOYKH JI0
MPSIMOM, OT TOYKH [0 MJIOCKOCTH,
MEXy CKPEIIMBAIOIIUMUCS
MPSIMBIMU

https://m.edsoo.ru/HKP613JUC

67

[ToBTOpeHue, 0000IICHHE
cUCTeMAaTU3alna 3HaHUN.
IToctpoenue ceueHuii B
MHOTOT'PaHHHKE

https://m.edsoo.ru/KB3EK0OA9U

68

[ToBTOpeHue, 0000IICHIE
CUCTEMAaTU3alUs 3HAHUM.
Belunciienue yrioB: MexIy
CKPEIIMBAIOIIMMHUCS TPSIMBIMU,
MEXIY IPSAMOH U IIJIOCKOCTHIO,
JIBYTPaHHBIX YTJIOB, YTJIOB MEXIY
MJIOCKOCTSIMU

https://m.edso0.ru/X7CJU5L0O0

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68
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11 KUIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTtpoJibHble
padoThI

IIpakTnuyeckue
padoThI

Jara
H3Y4YeHUH

JJIeKTPOHHBIe HUu(poBbIE
oOpa3oBaTe/bHbIC peCypchl

Coepa u map: ueHTp, paauyc,
JMaMeTp; TUIONIA b
MTOBEPXHOCTH Ccephl

https://m.edsoo.ru/TW82Z59CHJ

Bzanmuoe pacronoxenne
cheps! 1 IOCKOCTH;
KacaTtelibHas IJIOCKOCTh K
cdepe; niaouanps chepsl

https://m.edsoo.ru/YCMWC4M3I

N3o6pakenne cdepsl, mapa Ha
mrockoctu. CeyeHus mapa

https://m.edsoo.ru/QDCFSUGXE

uauHapuyeckas MOBEPXHOCTD,
o0pa3yromye UIUHIPUYESCKON
MTOBEPXHOCTH, OCh

IWJIHHIPAYECKOM MTOBEPXHOCTH

https://m.edso0.ru/8516BBEO7

Humusap: ocHOBaHUS U OOKOBast
IIOBEPXHOCTh, 00pa3yromas u
0Cb; IJIOMIAAL OOKOBOH U
MTOJTHOM MOBEPXHOCTH

https://m.edsoo.ru/M\W0JR979V9

N3o6pakenne nuauHIpa HA
rockoctu. Pa3Béprka
nuianHapa. CedeHus QUIMHApPa
(TJI0CKOCTBIO, MTapajuieIbHOM
WJIY TIEPIEHIUKYJISIPHOW OCH
HAJTUHPA)

https://m.edsoo.ru/OYMSPW10Z

Konunueckas 1moBepxHoCThb,
o0pa3yroime KOHUY eCKOn
MMOBEPXHOCTH, OCh U BEPILIMHA
KOHMYECKOW MOBEPXHOCTH

https://m.edsoo.ru/H64QF3E6R
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Konyc: ocHOBaHue U BepIInHa,
oOpa3yromas U oCh; IO
OOKOBOH U ITOJHOM
MTOBEPXHOCTH

https://m.edsoo.ru/Q4EUBB6GT

YceuéHHblii KOHYC:
o0pa3yromye u BbICOTa;
OCHOBaHHMS 1 OOKOBas
MTOBEPXHOCTh

https://m.edso0.ru/80VNITU20

10

N300paxenne koHyca Ha
miockoctu. PazBépTka kKoHyca.
CeueHnus koHyca (IJIOCKOCTHIO,
napajuleJIbHON OCHOBAHUIO, U
IUIOCKOCTBIO, TPOXOAIIEH
yepe3 BEPILUHY)

https://m.edsoo.ru/0PVICKUYU

11

KoMOuHamust Tes BpalieHus |
MHOTOIPaHHUKOB

https://m.edsoo.ru/4VHGTY X8F

12

MHororpanHuk, OMMCaHHbBIN
okoo chepsr; chepa,
BIMCaHHAs B MHOTOTPaHHUK UJTU
B TE€JIO BpaIllEHUs

https://m.edso0.ru/RMYY1STLP

13

TTorarue 06 00BéMe. OCHOBHEBIE
CBOMCTBa 00BEMOB TENI

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

14

O0BEM NUIIMHIIpA, KOHYCa

https://m.edsoo.ru/W8TGN5799

15

O0BEM mapa u mionaab chepol

https://m.edsoo.ru/G7TAYCMOTT

16

[Tomo6HEbIe TENa B
npoctpancTBe. COOTHOIICHUS
MEXIY TUTOIIAASIMU
MOBEPXHOCTEH, 00BEMaMHU
HOAOOHBIX TEN

https://m.edsoo.ru/4ANO4FYUUX

17

KonTponbsHas pabora 1mo Temam
"Tena Bpamenus" u "OObeMbl

n

TCII

https://m.edsoo.ru/KCOMHJISWW
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18

BekTop Ha n0cKOCTH U B
MIPOCTPAHCTBE

https://m.edsoo.ru/AQ405SB7C

19

Crno)xeHue U BEIUUTaHUE
BEKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

YMHOXEHHE BEKTOpa Ha YHCIIO

https://m.edsoo.ru/4H7PLGBI1

21

Pasnoyxenue BekTopa o TpéM
HEKOMIUIAHAPHBIM BEKTOpaM.
[IpaBuio mapauenenunena

https://m.edsoo.ru/NZSOLFWN1

22

Pemrenue 3agad, CBSI3aHHBIX C
MIPUMEHEHUEM MIPABUI I CTBHI
C BEKTOpamMu

https://m.edsoo.ru/73F23EPU5S

23

KoopanHaTHO-BEKTOPHBII
METOJ IPU PELICHUU
reOMEeTPUYECKUX 3a/1a4

https://m.edsoo.ru/BB1139Z27U

24

[IpssmoyrosbHas cucrema
KOOpPJMHAT B MMPOCTPAHCTBE.
Koopaunatsl BekTopa.
[Ipocreiimue 3agauu B
KOOpJMHATax

https://m.edso00.ru/X9TSDNSQ3

25

Yrosn Mex1y BEKTOpaMu.
CkansipHOe Ipou3BeeHIE
BEKTOPOB

https://m.edsoo.ru/RPAQMBCDO

26

Breraucnenue YIJI0B MCKIY
NMPAMBIMHU U TIJIOCKOCTAMHU

https://m.edsoo.ru/EGRV3NF84

27

Kontponbshas pabota mo reme
"BekTopbl 1 KOOpAUHATHI B
npocrpaHcTae”

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpEHue, o60b61IICHUE U
cucTeMaTHh3alus 3HaHUH.
OcHoBHbIC QUTYPBI, (HAKTHI,
TEOPEMBI Kypca INIAHUMETPUHU

https://m.edsoo.ru/16 ASE1TYU

29

[ToBTOpeHue, 0000IIeHHE U

https://m.edsoo.ru/VEMVY73YE
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CUCTEMATH3aLMs 3HAHUM.
OcHoBHbBIC PUTYPBI, (PAKTHI,
TEOpEeMbI Kypca IIaHUMETPHH

30

[ToBTOpEHue, 0600IICHNE 1
CHCTEMaTHU3allus 3HAaHUH.
3ajaun MIaHUMETPUU U METOJIbI
UX peleHus

https://m.edsoo.ru/UF02M943T

31

[ToBTOpeHue, o6o0LIEHNE 1
CHCTEMAaTH3aIlus 3HAHUH.
3ajaun MIaHUMETPUU U METOJIbI
WX PEIICHUS

https://m.edsoo.ru/FG4PJN2IF

32

[ToBTOpenue, 0600IeHHE U
CUCTEMATHU3aLINs 3HAHUM.
OcHoBHbIC QUTYPBI, (HAKTHI,
TEOpPEMBI Kypca CTEPeOMETPUH

https://m.edsoo.ru/ZY6BYLY7W

33

Wrorosas koHTpoJibHas paboTa

https://m.edsoo.ru/\VP8CXOC4C

34

[ToBTOpeHue, 00o0IIeHHE U
CUCTEMAaTH3al1sl 3HAHUI

https://m.edsoo.ru/70QSTDCAP

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBbBI

10 KUIACC
Kon .
HpoBeEpsEMOro IIpoBepsiemble npeMeTHbIE Pe3y.IbTATh 0CBOEHUs OCHOBHOI
o0pa3oBaTe/IbHON MPOrpaMMbl CpeaHero 001ero 00pazoBanus
pe3yiabTara
7 ['eomerpus
7.1 OrnepupoBaTh MOHATUSIMH: TOUYKA, TIPsMast, IIIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPUU U CIIEACTBHS M3 HUX MPH PEIICHUH
FEOMETPUYECKUX 3a]1a4
73 OnepupoBatb NOHATUSMHU: MApajUIeNbHOCTL U MEPHCHAMKYIAPHOCTD
MPSIMBIX U TJIOCKOCTEHN
74 KnaccuduimpoBaTs B3aMHOE PacloONOXEHHE MPSAMBIX U IUIOCKOCTEH B
POCTPAHCTBE
OnepupoBaTh MOHATUSAMU: IBYI'PAHHBIA yroJ, TpaHU ABYTPAaHHOTO yria,
7.5 pedpo IBYIpaHHOTO yriia, TMHEWHBIH yroi ABYTPaHHOIO YIJa, rpayCcHas
Mepa ABYT'PaHHOTO YIJia
76 OnepupoBarth TOHATUSMHU: MHOTOTPAHHUK, anyxnmﬁu U HEBBITYKJIBIN
MHOTOT'PaHHUK, SJIEMEHThI MHOTOT'paHHUKA, IPABUILHBI MHOTOTPAHHHK
77 PacriozHaBaTh OCHOBHBIC BHJIbI MHOT'OTPAaHHUKOB (TUpamMuia, MpusMa,
NPsIMOYTOJIbHBIN MapaJuiesenumnes, Kyo)
KnaccuummpoBate  MHOTOrpaHHUKH, BbIOMpas  OCHOBAHHUS  JJIS
78 KIaccuukanuu  (BBINYKJIBIE W HEBBINYKJIBIE  MHOIOTPAHHUKH,
NpaBUILHBIE MHOIOTDAHHHWKHW, TIPSIMbIE H  HAKIOHHBIE TPHU3MBI,
napauiesIenune/ibl)
79 OnepupoBath MTOHSATHUSIMH cekyIias MIJIOCKOCTb, CEUCcHHE
MHOT'OIPaHHUKOB
710 OOBACHAT,  NPUHLIMIBI  [OCTPOCHHUS]  CEYEHHl  MHOTOTPaHHHKOB,
UCIOJIb3Ysl METOJ CIIE/I0B
CtpouTh CeUE€HHSI MHOTOIPAHHHUKOB METOJOM CJIEIOB, BBHINOJHATH
7.11 (BBIHOCHBIC) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BU/J| CBEpPXY, COOKY, CHU3Y
Pematp 3amaun Ha HAXOXACHHE TEOMETPUUECKUX BEJIMYWH MO 0Opasiuam
WIA aIrOpuTMaM, IPHUMEHSSI W3BECTHbIC AHAIUTHYECKHE METOJbI IMpHU
7.12 pElIeHNH CTaHIAPTHBIX MaTeMaTHYEeCKHX 3aJad Ha BBIYHCICHHE
pacCcTOSHUI MEXIy ABYMS TOYKaMH, OT TOYKH JO MPSMOH, OT TOYKU J10
MJIOCKOCTH, MEXKAY CKPEIIMBAOIIMMUCS TPSIMBIMU
Pemarp 3a1aun Ha HAXOXKJIEHUE TEOMETPUYECKUX BEIMYUH MO 0Opa3nam
WIA aIrOpUTMaM, TPHMEHsSI W3BECTHBIE AHANUTHYECKHE METOABI MPH
7.13 pELIEHUH CTaHAAPTHBIX MAaTEMAaTUYECKHUX 3aJa4 Ha BBIYUCICHUE YTJIOB
MEXKIY CKPCHIMBAIOIMMMHUCS TMPSIMBIMU, MEXKIY TPSIMOA U TIIOCKOCTBIO,
MEXTY TIOCKOCTSIMH, IBYT'PAHHBIX yTJIOB
7.14 Bouucnate  00bEMBI M TUIOMIAJM  TOBEPXHOCTEH MHOTOTPAHHUKOB




(mpu3ma, nupamuia) ¢ NpUMEHEeHUEM (POpPMYJI, BEIUUCISATh COOTHOIIECHU S

MEXIY ILJIOIIAIAIMU MMOBEPXHOCTEM, o0BéMaMu [IOAOOHBIX
MHOTOTPaHHUKOB
715 OnepupoBarh MOHATHSAMHU: CUMMETPUS B IPOCTPAHCTBE, IIEHTP, OCb U
' IJIOCKOCTh CHUMMETPHUH, IICHTP, OCh U TIJIOCKOCTh CHMMETPHH (PUTYPBI
W3Bnekats, mpeoOpa3oBbIBaTh W MHTEPIPETHPOBATH HHGMOpMALHIO O
7.16 IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, NpPEICTaBICHHYIO Ha
4YepTexKax U pUCyHKax
[TpumensaTs reomerpudeckue (HakThl ISl PELICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MTPEIOJIaralolMXx HECKOJbKO IIaroB pPEUICHUs, €CIH YCIOBHUS
IPUMEHEHUS 3a/1aHbl B IBHOW (popme
718 [IpumeHaTs mpocTeilMe NporpaMMHBIE CpelcTBa U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMEeTPUYECKUX 3a1a4
219 [IpuBoauTs mpuMepsl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEN B IpUpOJE U
' JKU3HU, pAaCIIO3HABATh MPOSIBIIEHU € 3aKOHOB T€OMETPUU B HCKYCCTBE
[IpuMeHsITh OMyyeHHbIE 3HAHUS HA NMPAKTUKE: aHAIM3UPOBATh peasibHbIe
CUTyalldd U NPUMEHSATh H3YyYEHHBIE IOHATHS B IIPOLECCE IOUCKA
pelieHuss MaTeMaTH4eCcKu cPOpMYITUPOBAHHOM MPOOIEMbl, MOJIETUPOBATH
7.20 peasibHble CUTYyallMM Ha S3bIKE T'€OMETPUH, HCCIEIOBAaTh MOCTPOCHHBIE
MOJEIA C HWCHONb30BAaHUEM T'€OMETPHUUYECKUX TIOHATUH U TEOopeM,
anmapara aireopbl, pelaTh MpaKTUYECKHE 3a/layd, CBSA3aHHbBIE C
HAXOKJIEHUEM I'eOMETPHUUECKUX BETUYUH
11 KJIACC
Kon .
npoBepsieMoro IIpoBepsiemble NpeMeTHbIEe Pe3y.ILTATLI 0CBOCHHS 0CHOBHOI
pesyIbTATA o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
6 ["'eomerpus
OnepupoBaTh NOHATUAMH: IUJIMHAPUYECKasi IOBEPXHOCTh, 00pa3yroLe
6.1 LWINHIPUYECKON MOBEPXHOCTH, LMJIMHIP, KOHHMYECKas IOBEPXHOCTb,
' oOpa3yrome KOHHYECKOW  TOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTb
6.2 PacnosnaBath Tena BpaueHus (LUINHAP, KOHYC, cepa U map)
6.3 OOBSCHATH CIIOCOOBI TTOTYYEHUS TEJl BpaIIeHUs
6.4 KrnaccudummpoBath B3auMHOE pacrojoxeHrue chepbl U MI0CKOCTH
OnepupoBaTh NOHATUSAMH: IIAPOBOM CErMEHT, OCHOBAHME CEIMEHTa,
6.5 BBICOTa CErMEHTAa, LIapOBOW CJIOI, OCHOBAHME IIApOBOrO CJIOS, BBICOTA
IIAPOBOT'0 CJIOSI, IIAPOBOI CEKTOP
6.6 Bbruncnsate 00bEMBI M IJIOAAM TIOBEPXHOCTEW Tl BpallleHus,
' TEOMETPUYECKUX TeJI C TPUMEHEHUEM (PopMyT
OnepupoBaTh MOHATUSMHU: MHOTOI'PAaHHMK, BIUCAaHHBIH B cdepy u
6.7 OINMMCaHHBINA 0KOJIO chepsl, chepa, BIHCaHHAST B MHOTOTPAHHUK UM TEO
BpalleHus
6.8 BbluuCHsAT, COOTHOLIEGHUS MEXAY IUIOMAASIMH IOBEPXHOCTEH U

00BEéMaMM MTOTOOHBIX TEN




6.9

N306paxaTth n3ydyaemble QUIYpbl OT PYKH U C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

BbImonHATh (BBIHOCHBIE) IUIOCKHME YEPTEXKU M3 PUCYHKOB ITPOCTHIX
00BbEMHBIX (QUIyp: BHUJ CBEpXY, COOKY, CHHU3Y; CTPOUTH CEUEHHUS Tel
BpALICHUS

6.11

W3Bnekats, WHTEPIPETHUPOBaTh W MNPeoOpa3oBbIBATh HHGOPMALUIO O
IPOCTPAaHCTBEHHBIX T'€OMETPUUYECKUX (uUrypax, MpeACTaBICHHYI0 Ha
4epTekKax U pUCYHKAX

6.12

[IpumeHsTh TeOMeTprUecKrue (aKThl IS PEIICHUS CTEPEOMETPUIECKUX
3a/a4, MPEeANnojararoluX HECKOJbKO IIAroB PEHICHMs, €CIH YCIOBHS
pUMEHEHUS 3aJJaHbl B IBHOM (hopme

6.13

OHepI/IpOBaTI) ITOHATHUECM: BCKTOP B IIPOCTPAHCTBC

6.14

BBIOMHATE JACUCTBHS CIIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOXKCHHSI BEKTOpa Ha YHCIO, OOBSICHITh, KAKHMH CBOMCTBAMH OHU
0o0J1IagaroT

6.15

HpI/IMeHﬂTB IMMPpaBUJIO Mapajuiejacnuneaa nmpu CI0XXKCHUHU BEKTOPOB

6.16

OnepupoBaTh HOHATHAMM: J€KapTOBBl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOAYJb BEKTOPA, PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpPA,
yrol MEXAY BEKTOpaMHM, CKaJsIpHOE IIPOU3BEAECHUE BEKTOPOB,
KOJUJIMHEApHbl€ M KOMIUIAHAPHbBIE BEKTOPBI

6.17

Haxonuth cymMMy BEKTOPOB M NPOM3BEIAEHHE BEKTOpPAa Ha YHUCIO, YroJ
MEXJY BEKTOpPaMHM, CKaJIIpHOE MPOU3BEICHUE, PACKIAAbIBATh BEKTOP 110
JIBYM HEKOJUIMHEApHbIM BEKTOpaM

6.18

3agaBaTh IMJIOCKOCTh YPaBHCHHEM B HeKapTOBOﬁ CUCTEMEC KOOpAHHAT

6.19

Pemares mpocreiimme reoMeTpudyeckHe 3aJadyd  Ha  [IPUMEHEHHE
BEKTOPHO-KOOPAMHATHOIO METOAA

6.20

Pemats 3amaum Ha J0Ka3aTCjIbCTBO MATCMATHUYCCKHUX OTHOIIIEHUM MU
Hax0XJICHUEC TCOMCTPUICCKUX BCIMYUH I10 06pa3uaM W1 aJIropurmam,
IMPUMCHSA HU3BCCTHBIC METOAbI npu pemicHnn CTaHAAapPTHBIX
MaTEMaTHYCCKHUX 3aJa4

6.21

IIpumenaTs npocremme NpOrpaMMHBIE CPEICTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUYECKHX 3a1a4

6.22

HpI/IBO,Z[I/ITI) MMPpUMEPBLI MATEMATHICCKUX SaKOHOMepHOCTeﬁ B IIpUPOAC U
JKM3HH, PACIIO3HABATDL IMPOSIBJICHNUEC 3aKOHOB I'COMCTPHU B HCKYCCTBC

6.23

[IpumeHATs NOJydeHHbIE 3HAHUS HAa MPAKTUKE: aHAJIU3UPOBATH
peanbHble CUTyallud U TPUMEHATb HM3YYEHHbIE MOHATHS B IHpoLEcce
IIOMCKAa pELIeHUs] MaTeMaTU4YecKu CcHOpPMYIUPOBAaHHON MPOOIEMBI,
MOJIEIMPOBATh PEalibHble CUTyallMM Ha S3bIKE T'€OMETPUH, UCCIEN0BaTh
IOCTPOEHHBIE MOJIENIM C HCIIOJIb30BAHMEM TI'€OMETPUYECKUX MOHATUH U
TEOpeM, anmnapara anareopsl, penarb NpakTHYeCKUe 3aJ]a4u, CBSI3aHHbIE C
HaX0XJIEHUEM IT'€OMETPUUYECKUX BEIUUYHUH




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJTIACC

Kon

IIpoBepsieMblii J1eMEeHT COePKAHUS

I'eomerpus

7.1

OcHOBHbBIE MOHATUS cTepeoMeTpuH. Touka, mpsAMas, MIOCKOCTb, MPOCTPAHCTBO.
[Tonatne 00  aKCMOMAaTUYECKOM  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: MapaJUleIbHbIe NpsAMbIE B  MIPOCTPAHCTBE,
MapajuleIbHOCTh TPEX NPSAMBIX, NAPAJJIEIbHOCTh MPAMOM M IJIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMU ~ CTOPOHAaMH, YroJl MEXKAYy TMpSIMbIMA B IPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEN: MapaliesibHbIe TIOCKOCTH, CBOMCTBA MapaleIbHbIX
wiockoctel. [IpocTelimme MpocTpaHCTBEHHBIE (QUTYphl HA TIOCKOCTH: TETPadp,

Ky0, mapajuiesenurnes, IoCTpOeHHe CedeHH

7.3

[leprieHIUKYNSAPHOCT MNPAMOM M IUIOCKOCTU: MNEPHEHAUKYJISIPHBIE TpsSMbIE B
MIPOCTPAHCTBE, MPSAMBIE MAPAJUICIIbHBIE U MEPIIEHANKYJISIPHBIE K INIOCKOCTH, MPU3HAK
MEPIIEHIUKYJIIPHOCTH MPSIMON U MJIOCKOCTH, TEOPEMA O PSAMOI MEePHeHIUKYJIISIPHON
IJIOCKOCTU. YTJBl B MPOCTPAHCTBE: YroJl MEXAy HIpsIMOA M IJIOCKOCTBIO,
JIByTPaHHBIA yroj, JIMHEWHBIM yroa JAByrpaHHoro yria. IlepneHaukynsp u
HAKJIOHHBIEC: PACCTOSSHUE OT TOYKM [0 IIJIOCKOCTH, PACCTOSHHE OT HPSMOM 0
IUIOCKOCTH, IPOEKLHUs (UIyphl Ha IJIOCKOCThb. [lepneHauKyIspHOCTh IUIOCKOCTEMN:
NPU3HAK  NEpPHEeHAUKYSIPHOCTH  JBYX  Iulockocred. Teopema o Tpéx

nepreHaNKyIspax

7.4

[loHATHE MHOrOrpaHHHMKa, OCHOBHBIE JJIEMEHTBI MHOIOIPAaHHUKA, BBINYKIbIE U
HEBBIIIYKJIBIE MHOIOTPaHHUKH, pa3BEPTKa MHororpaHHuka. [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 NUpaMuia, FpaHd U OCHOBaHUE MHUPAMHU/IBI,
OoKOBas M TMOJHAs MOBEPXHOCTh MHUPAMUABI, MPaBUIbHAS M yCeu€HHas MHUpaMUia.

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




MIPAaBWJIBHOIO MHOIOTPAaHHMKA, IIpaBWIbHAs Ipu3Ma M IIpaBWJIbHAs NUPAMUIA,
MpaBWJIbHAS TPEYTOJbHAS MUPAMUIa U MPABWIBHBIA TeTpadp, Kyo. [IpeacraBnenue
O NpaBUJIbHBIX MHOTOTPAaHHMKAX: OKTa’Jp, JOJAEKa’dlp M ukocadapyrue CeueHus

MMPU3MBI U ITUPAMHIbL

7.5

CummeTpuss B TNPOCTPAHCTBE: CHUMMETPHS OTHOCHUTEIBHO TOYKH, MPSIMOH,
MJIOCKOCTU. DJIEMEHThl CUMMETPUM B TUpaMuax, napajjesienurnenax, IpaBUuibHbIX

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 HOBerHOCTeﬁ,

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 nmoBepxHocTh, 00pa3yolirne KOHNYeCKON TOBEPXHOCTH, OCh U BEpIIMHA
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, TuaMeTp, MIOMaas TOBEpXHOCTH ceprl. B3anmuoe

pacmonoxenue cepbl U TIOCKOCTH, KacaTelbHas MJIOCKOCTh K cdepe, IMIOaab

cdepbl

6.4

N3o0pakenue Ten BpalieHus Ha MIOCKOCTH. Pa3BEpTka IUJIMHApA U KOHYca

6.5

KomOuHanuy Tten BpalleHUs W MHOTOIPAaHHUKOB. MHOTOTpaHHHK, OIMCaHHBIN

okoto cdepsl, chepa, BMUCaHHAS B MHOTOTPAHHUK, UJTH TEJIO BPAIICHUS

6.6

[Torste 06 o0béMe. OcHOBHBIE cBoiicTBa 00BEMOB Tell. Teopema 00 00bEME
NpsSIMOYTOJIFHOTO Tapajuiesenunena W cieactBus u3 He€. OO0béM ImwmHpa,

koHyca. O0BEM mmapa u nomaasb chepsl




HO,Z[O6HBIC TCIa B MMPpOCTPAaHCTBC. CooTHOIICHUS MCKOY aomaiasamMu

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 miockoctd W B mpocTpaHcTBe. CI0KEHHME M BBIYUTAHUE 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 mpocTpaHcTBe. KoopauHaTel BekTOpa.
6.10 [Ipocreiimne 3agaun B KOOpAMHATaX. Yrojl MexIy BekTopamu. CkaispHoe

IMPOU3BEACHUEC BCKTOPOB. Brruancnenue YIJIOB MCXKAY HNPSIMBIMHU U INIOCKOCTSAMH.

KOOpHHHaTHO'BCKTOpHBIﬁ MCTO/ IIPU PCIICHUU I'COMCTPHUYCCKHUX 3aaa4




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

Kon IIposepsiemble TpeGOBaHUS K NPeIMETHBIM Pe3yJIbTATAM 0CBOCHHS
NpoBePsAEMOro OCHOBHOI1 00pa30BaTe/ILHON NPOrPaMMBbl CpeIHero o01ero
TpeOOBaHMS o0pazoBaHus

Brnanenue MeTomamMu J10Ka3aTelbCTB, AJTOPUTMAMU PEIICHUS 3ajad,
yMeHHe (QOPMYJIUPOBATH W OMEPUPOBATH IMOHATHSAMH: OMpPEICIICHHUE,
aKCMOMa, TeopeMa, CIEICTBUE, CBOWCTBO, IMPHU3HAK, JOKA3aTENLCTBO,
paBHOCHJIbHBIE ()OPMYITUPOBKH; IPUMEHSATh UX; YMEHHE (POPMYIHPOBATH
00paTHOE W TPOTUBOIIOJIOKHOE YTBEPXKICHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HUCIONb30BaTh METOA MAaTEeMaTUYeCKOH WHIYKIUH,
NPOBOJMTL  JIOKAa3aTelIbHbIC PACCY)KIEHHs TpU  pEIICHUH  3ajad,
1 OLICHMBATh  JIOTHYECKYK)  NPaBUJIBHOCTh  PACCYXKICHUH,  yMEHHE
OIEPHPOBATh MMOHATUSIMHU: MHOXKECTBO, TOAMHOXECTBO, OIEpAIlUU HaJl
MHOXKECTBAMH; YMEHHE WCIOJb30BaTh TEOPETUKO-MHOXKECTBCHHBIN
amnmapar JUis ONMCAaHUs PEabHBIX IIPOIIECCOB H SBJICHUNA M NIPU PEIICHUN
3ama4, B TOM 4YHCIE M3 JPYrHMX Yy4eOHBIX MPEAMETOB, YMEHHE
OIepUpOBaTh MOHATUSIMH: T'pad, CBI3HBIN rpad, aepeBo, UK, rpad Ha
IUIOCKOCTH;, YMCHHE 3aJaBaTh W ONKCHIBaTh TIpadbl Pa3IUIHBIMU
croco0aMu; UCIOJIBL30BaTh rpadbl IPH PENICHUH 3a1a4

YMeHue onepupoBaTh MOHATUSAMH: HaTypalbHOE YHWCIO, IeJ0€ YHCIIO,
CTENEeHb C IENbIM MT0Ka3aTelleM, KOPEHb HATypajbHOI CTENEHHU, CTEIEHb C
paloHaIbHBIM TOKa3aTelleM, CTENEeHb C JIeHCTBUTEIbHBIM MOKA3aTeNIEM,
jgorapuM Yucaa, CHUHYC, KOCHHYC M TAaHTEHC IPOU3BOJBHOIO YHCHIA,
OCTaTOK IO MOAYJIO, pallOHaJbHOE YHCIO0, MpPPalMOHAIbHOE YHCIIO,
MHOKE€CTBA HATypaJbHBIX, IENbIX, PAIMOHAJIBHBIX, JEHCTBUTEIBHBIX
YHCeNT; YMEHHE HCIONb30BaTh IMPU3HAKKA JEIUMOCTH, HAaWMEHbBIIHUHI
o0IHii [enuTeNnb 1 HauMeHblee o01ee KpaTHoe, anropuT™ EBkima mpu
pelIeHny 3a/1a4; 3HAKOMCTBO C pa3UYHBIMU MO3UIIMOHHBIMU CHCTEMaMHU
CUMCJICHMS;  YMEHHME  BBIIOJHATH  BBIYMCIEHHWE  3HAUYEHUH U
npeoOpa3oBaHUsl BBIPRKEHMH CO  CTENEHSAMU H  Jiorapugmamu,
2 npeoOpa3oBaHusi  JpOOHO-pallMOHAIbHBIX  BBIPAXKEHUH;  yMEHHE
OlepUpOBaTh IOHATUSAMU:  IIOCJIENOBATEIBLHOCTb, apU(pMeTHUECKas
nporpeccusi, reoMeTpuueckas Iporpeccus, OECKOHEYHO YyObIBaromiast
reoMeTpudecKas Mporpeccus; yMEHHe 3aJaBaTh MOCIEI0BATEILHOCTH, B
TOM YHCJE C MOMOINBI0 PEKYPPEHTHBIX (OPMYI; YMEHHE OINEPHPOBATH
MOHATUSIMU: KOMIUIEKCHOE YHUCIIO, COMPSHKEHHBIE KOMIUIEKCHBIE YHCIa,
MOJyJIb U apryMEHT KOMIUIEKCHOT' O YHUCIIa, (popMa 3aIUCH KOMIIJIEKCHBIX
yucen (reomeTpuyeckas, TpPUTOHOMETpUYEcKass U ajredpanyeckas);
YMETh TPOU3BOIUTH apu(METHYECKHe JACHCTBUS C KOMILICKCHBIMH
YUCIIaMH; TPUBOIUTH MPHUMEPHI HCHOJB30BAHUS KOMILIEKCHBIX YHCEN;
ONepUpOBaTh MOHATHAMU: MaTpulia 2x2 u 3 X3, onpenennuTenb MaTpPHULIbI,
Ir€OMETPUYECKUN CMBICI ONPENEIUTENS

3 YMeHue omnepupoBaTh MOHATUSAMU: pPallMOHAJIbHbIE, HpPpalldOHAIbHbBIE,
MOKA3aTeNbHbIe, CTENEHHBIC, JIOTapu(PMHUUECKHE, TPUTOHOMETPUUYECKHE




YpPaBHEHHUSI M HEPABEHCTBA, HX CHCTEMbI; YMEHHUE OINEpPUPOBATH
HNOHATUSIMHU: TOXJAECTBO, TOXIAECTBEHHOE IpeoOpa3zoBaHUE, YpaBHEHUE,
HEPaBEHCTBO, CHUCTEMa YpPaBHEHUM W HEPABEHCTB, PABHOCUIIBLHOCTb
YpaBHEHMI, HEPaBEeHCTB M CHUCTEM; YMEHHME pellaTh ypaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI C IOMONIBIO PA3JMYHBIX NPUEMOB; pelIaTh
YpaBHEHHUS, HEPABEHCTBA M CHUCTEMBI C MapaMeTpoOM; IPUMEHATH
YpaBHEHHUSI, HEPABEHCTBA, UX CHUCTEMBbI JJISI PEIICHHS MaTEMAaTH4ECKHX
3a/1a4 ¥ 3a]1a4 U3 pa3IMyHbIX 00acTell HAayKH U peaibHOM KU3HU

YMeHue onepupoBaTh TOHSATHAMHU: (QYHKIUSA, UYETHOCTh (PYHKIIHH,
NEePUOTUIHOCTh (YHKIIUHA, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (QYHKIWU, HAHOOJbIIEe U HAMMEHBIIEE 3HAYCHUS
GYHKIIMHA HA TTPOMEKYTKE, HEMpepbIBHAS (DYHKIUS, AaCHMIITOTHI Tpaduka
GyHKIMH, TIepBas ¥ BTOpas MPOU3BOMHAS (YHKITUH, TEOMETPUIECKUN U
buU3MYECKH CMBICI TPOWU3BOJHOM, IepBOOOpa3Has, ONpeaeaEHHBIN
UHTErpajl; YyMEHUE HaxOJUThb aCHUMNTOTHI Tpaduka (yHKIHH; yMEHHE
BBIUMCIISATh  [POM3BOJHBIE CYMMBI, IIPOU3BEAEHUS, YAacCTHOIO W
KOMIO3ULINK (PYHKIMI, HaXOAUTh YpaBHEHHE KacaTeIbHOM K Tpaduxy
GyHKIIMY; yMEHUE HaXOIUTh MPOU3BOAHBIC SJIEMEHTAPHBIX (YHKIIHIA,
YMEHUE UCHOJIb30BaTh MPOU3BOAHYIO JJIsI HCCIENOBaHUS (YHKIUH,
HAaXOAWUTh HAWOONbIINE M HAaWMEHbIIME 3HAYCHUS (PYHKIUH; CTPOHUTH
rpaduku MHOTOWIEHOB C HMCIOJb30BAHUEM ammapaTa MaTeMaTUYECKOro
aHajau3a; OPUMEHSATh MPOU3BOJHYIO JUIA HAXOXKACHUS HAWIY4YILEero
pelieHus] B MPUKJIAJHBIX, B TOM YHUCJE COIHAIbHO-DKOHOMUYECKHX W
dbuznuecknx 3agavax; HaXOAUTH IUIOMATN U O0BEMBI (PUTY C ITOMOIIBIO
WHTErpaja; MPUBOJIUTH MPUMEPhl MAaTEMAaTUYECKOTO MOJCIUPOBAHUS C
OMOTIBI0 U (hhepeHITNaIbHBIX YpaBHEHHH

YMeHue onepupoBaTh MOHATUSAMH: Tpaduk QyHKuMH, oOpaTHas
GyHKIMS, KOMOO3UIMS (QYHKUMHA, JUHeWHas (QyHKIUS, KBaJpaTHUHAS
byHKIHS, panuoHabHas byHKIU, CTEIeHHAS byHKIH,
TPUTOHOMETpUYEcKne  (QYHKIHWH, OOpaTHbIE  TPHUTOHOMETPUYECKHUE
GyHKIMHM, TOKa3aTenbHAass W Jorapugmuyeckas QyHKIUH, YMEHHE
CTpOUTh TpadUKW W3YYEHHBIX (YHKIHW, BBITIOJIHATH MPEoOpa3oBaHUs
rpa¢ukoB (GyHKUIMH, HCIOIB30BATh TPA(PUKH AJI U3YUEHUs NPOLECCOB U
3aBUCHMOCTEH, MPU PEIIEHUH 3a/1ad U3 APYTruX y4yeOHBIX MPEAMETOB U
3aa4 U3 peajbHOM JKU3HU; BBIPAXKATh (OPMYJIaMU 3aBUCHMOCTH MEXITY
BEJIMYMHAMH; MCII0JIb30BaTh CBOMCTBA U Irpaduku QyHKIMN I peIIeHUs
ypaBHEHHUI, HEpPaBEHCTB M 3ajay C M[apamerpaMu; u300paxaTrb Ha
KOOPJMHATHON IJIOCKOCTH MHOXKECTBA PEIIEHUH ypaBHEHU, HEpaBEHCTB
U UX CUCTEM

YMmeHue pemaTh TEKCTOBbIE 3aJadyl pa3HbIX TUIIOB (B TOM YuCIEe Ha
IPOLIEHTHI, JOJIM U YacTu, Ha JBUXKEHUE, paboTy, CTOMMOCTh TOBApOB U
yCIyT, HAJIOTH, 33/1a4d U3 OOJIACTH YIPABJICHUS JIUYHBIMU M CEMEHHBIMU
¢uHaHCAaMM); COCTABJIATH BBIPAKEHUS, YPaBHEHHs, HEPABEHCTBA U HX
CHUCTEMBI 110 YCJIOBHMIO 3aJa4yH, HCCIIEI0BATh IIOJy4CHHOE pEIICHUE H
OLIEHUBATh MPaBJIONOJO0OHOCTh pE3yJIbTaTOB; YMEHHE MOEINPOBAThH
peanbHble CUTyallMM Ha SA3BIKE MAaTEMAaTHKH; COCTABJIATh BBIPAXKEHUS,
YpaBHEHMs, HEPaBEHCTBA M HUX CHUCTEMbl 110 YCIOBHIO 3aJayH,
UCCIIEI0BATh IIOCTPOCHHBIE MOJEIM C HCIOJb30BAHUEM ammnapara
anreOpbl, THTEPIPETUPOBATH MOJYYCHHBIN PE3YIbTAT

YMeHue OICPUPOBATL NOHATHUAMU. CPCIHCC apI/I(l)MeTI/ILIeCKOC, MCOHUaHa,




HauOoblllee ¥ HaUMEHbIIIEE 3HAaUEHUs, pa3Max, TUCIEepCHs, CTaHAAPTHOE
OTKJIOHEHHE YHCIIOBOr0 Habopa; yMeHHe W3BIIEKaTh, HHTEPIPETUPOBATH
uH}OopMaIIo, MPEACTaBICHHYIO B TaOJIMIIaX, HAa AHarpaMMax, rpadukax,
OTpaXarolyl CBOMCTBA PEasIbHbIX MPOLIECCOB U SBJIICHUM; NPEACTABIATh
uHbOpMAIMI0O € [OMOUIbI0 TabJuIl W JuarpamMM; HCCJIEAO0BATh
CTaTUCTUYECKHE JlaHHbIe, B TOM YHUCJIE C MPUMEHEHHUEM TIpaduuecKux
METO/OB U 3JEKTPOHHBIX CPEACTB; rpaMuecKu Uccie0BaTh COBMECTHBIE
HaOMIOZIGHUST C TIOMONIbIO JUarpaMM pacCeMBaHUs M JUHEHHOU
perpeccuu

YMeHrue onepupoBaTh MOHSATUSIMHU: CIYyYallHBIA OINBIT W CIy4alHOE
COOBITHE, BEpPOSTHOCTh CIYYaWHOTO COOBITHSA; YMEHHE BBIYUCIATDH
BEPOSITHOCTb C HCIOJb30BaHHEM TIpaUUYECKUX METO/OB; IMPUMEHSIThH
GOpMYIBI CIOKEHHUS W YMHOXXEHHUS BEpOSTHOCTEH, (popMyny MOIHOMN
BEpOSATHOCTH, hopmyny bepHysum, koMOMHATOpHBIE (GaKThl U (HOPMYJIBI;
OIICHMBATh BEPOSTHOCTH PEAJbHBIX COOBITUH; yMEHHE OIEepUPOBAThH
TMOHATUSAMM: CJIydallHasT BEJIIMYWHA, paCOpEHEIICHHE BEPOSTHOCTEM,
MATEMAaTHYECKOE OXUIAaHWE, NHCIEPCHS W CTAaHAAPTHOE OTKJIOHEHHE
CIIy4ailHOM  BENMYMHBL, (DYHKIUU pacnpeneineHuss U  TUIOTHOCTH
PaBHOMEPHOr0, IIOKA3aTeJIbHOTO M HOPMAJbHOIO PAaCHpEACICHUI;
YMEHUE MCIOJIb30BaTh CBOWMCTBA HW3YYEHHBIX pacClpeleIeHul s
pelieHus 3ajad; 3HAKOMCTBO C TMOHSATUSAMHU: 3aKOH OOJBIIUX YHCE,
METOJIbI BBIOOPOYHBIX HCCICAOBAaHUN; YMEHUE IPUBOAHWTH IPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJBIIMX YUCET B MPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHUE OMEPHUPOBATh MOHATUAMU: COUETAHUE, MEPECTAHOBKA,
YUCJIO COYETAHHWM, YHUCIO TEepecTaHOBOK; OWHOM HproTOHa; ymeHHe
IPUMEHSTh KOMOMHATOPHBIC (PAKTHI U paCCYKIACHUS I PELICHHs 3a]a4;
OLICHUBATh BEPOSITHOCTH peanbHbIX COOBITHI; COCTAaBIISITh
BEPOSITHOCTHYIO MOJIENIb U HHTEPIPETUPOBATD IOJyYEHHBIN PE3YIIbTAT

YMeHue onepupoBaTh IMOHATHSAMHM: TOYKa, MpsMasi, IJIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA yIya, IUIOCKUH yrodi,
JBYTPAHHBIN yroi, TpPEXTpaHHBIA Yroj, CKpELMBAIOIIMECS MpPSMBIE,
NapaJUIeIbHOCTh M MEPHEHIUKYIAPHOCTh MPSIMBIX U IIJIOCKOCTEH, yron
MEXIY NPAMBIMHM, YroJl MEXKIY IpPSAMONH U IIJIOCKOCTBIO, YIOJ MEXKIY
IUIOCKOCTAMM, PAaCCTOSIHUE OT TOYKHM JO IUIOCKOCTU, PACCTOSHUE MEKIY
IPSIMBIMH, PACCTOSTHUE MEXKIY IJIOCKOCTSIMHM; YMEHHUE HCIOJb30BaTh MIPU
peLIEHUH 3a]ad M3y4EHHblE (aKThl U TEOPEMbl IJIAHUMETPUHU; YMEHHE
OLIEHMBATh pa3Mepbl OOBEKTOB  OKpPY)KAIOIIEr0 MHpA; CTPOMUTH
MaTEMaTUYECKUE MOJEIM C IIOMOIUBIO TE€OMETPUYECKUX IOHATHH MU
BEJIMYUH, PEIIATh CBA3aHHbIE C HUMU IIPAKTUYECKUE 331a4H
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YMeHue onepupoBaTh MOHATUSAMH: IUIOIIAAL (GUTYphl, 00bEM (UTYpBHI,
MHOTI'OIPaHHUK, IPAaBUJIbHBI MHOTOTpaHHUK, CEYEHHE MHOIOIpaHHHKA,
Ky0, Mapajjenenuien, Hpu3Ma, NUpamMuiaa, ¢Gurypa M IOBEPXHOCTb
BpallleHus, UMIMHApP, KOHYC, map, cdepa, miomanb cdepsl, IUIOMAAb
MOBEPXHOCTH TMHMPaMHJIbI, MPU3MBI, KOHYcCa, IMIMHIApA, O00BEM KyOa,
OpSIMOYTOJIFHOTO Tapajulesienuiena, MUpaMuabl, MPU3MblL, LHUIMHIpA,
KOHYyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHUs KOHYCa W LMIMHJpA,
napajie/ibHble OCH WJIM OCHOBAHMIO, CEUEHHE IIapa, IUIOCKOCTb,
Kacaromascs cdepsl, IMINHApPA, KOHYCa, YMEHHME CTPOHTb CEYECHHUE
MHOTOTPaHHUKA, U300paxkaTb MHOTOTPaHHHUKH, (UTYpHl ¥ MOBEPXHOCTH
BpAILlEHUs], UX CEUEHUS, B TOM YHCJIE C MIOMOILBIO 3JIEKTPOHHBIX CPENICTB;




YMEHHME IPUMEHSATh CBOWCTBA I€OMETPUUYECKUX (QUTYpP, CAMOCTOSTENIHLHO
bopMynHpoBaTh OMpenelNeHNUs U3ydaeMbIX (HUTYp, BBIIBHTAaTh TUIOTE3bI
O CBOMCTBaX W MPHU3HAKAX T€OMETpUYECKHX (UTyp, 0OOCHOBBIBATH WU
ONpOBepratb WX; YMEHHE NPOBOAWUTH Kiaccupukanuw Quryp 1o
pa3iaUyHBIM IpPU3HAKaM, BBIIOJHATh HEOOXOJUMbIE JONOJHUTEIbHbBIE
OCTPOECHUS
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YMeHue onepupoBaTh IMOHSATHSAMHU: JIBUKEHHE B  IPOCTPAHCTBE,
napajuieJbHbI EepeHOC, CUMMETPHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOAOOUS, MOMOOHBIE (UTYpPHI; YMEHHE
pacro3HaBaTh paBHbIEe M MOJO0HBIE (UTYpHI, B TOM YHCJIE B HPUPOIE,
UCKYCCTBE, APXMTEKTYpE; HCII0JIb30BATh T€OMETPUUYECKHE OTHOILUECHUS
NP pEIICHUH 3a]1a4; HAaXOIUTh T€OMETPUYECKU e BEIMYUHBI (JTTMHA, YTOJ,
oAb, 00BEM) NP PELICHUH 3a7a9 U3 APYTUX YIeOHBIX MPEIMETOB U
U3 peajbHON >KM3HM; YMEHHE BBIYHCISATH F€OMETPUUYECKHE BEJIMYMHBI
(mHa, yrous, miuomagb, 0O0BEM, IUIOMIA[bL IMOBEPXHOCTH), HCHOJb3Ys
U3y4yeHHble (OPMYJBI U METOJbl, B TOM 4YMCIE: IUIOLIAJb MOBEPXHOCTH
OUpaMUbl, NPU3MBbI, KOHYCa, LHUIMHIpA, IUIomaab chepbl; 00bEM Kyoa,
IPSIMOYTOJIbHOTO Mapajieienunena, NUpaMUIbl, HPU3MbI, LUIMHIPA,
KOHYCa, I11apa; YMEHHUE HAXOJUTh OTHOLLIEHHE 00BEMOB MOAOOHBIX QUTYD
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YMeHne onepupoBaTh MOHATUSAMU: MPAMOYIOJIbHAsA CUCTEMA KOOPJAWHAT,
BEKTOP, KOOPAWHATBHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BEACHUE BEKTOpa Ha YHCIO, pa3lIoKEHHE BEKTOpa Imo Oas3ucy,
CKaJsipHO€ MPOU3BEIECHUE, BEKTOPHOE IPOMU3BEIEHUE, Yrol MEXKIY
BEKTOpaMU; YMEHHE MCIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIM METOA
JUISL  pelIeHusT TEeOMETPUYECKHMX 3ajJad M 3aJad  JpYyrux Y4eOHBIX
MPEIMETOB
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YMmenue BbIOMpaTh TOAXOMSAIIMNA METOH i peleHHs 3aJayi;
[IOHUMaHUE 3HAYUMOCTH MATEMATHKH B H3YYEHUU MPUPOAHBIX U
OOIIECTBEHHBIX MPOIECCOB W  SBJCHUN; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MATEMAaTHUKU B HCKYCCTBE, YMEHHUE IIPUBOAUTH
IIpUMEpPbl  MaTEMaTUYECKUX OTKPBITUM POCCUHCKOM U  MHUPOBOMU
MAaTeMaTHYECKOW HAYKH




INEPEYEHD 9JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMbBIX HA EID
11O MATEMATUKE

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Koxa
1 Yucna v BEIUMCIEHUS
1.1 Hatypanpnble u nensle uncia. [IpusHaku 1eTMMOCTH IebIX YHCell
12 Panmonanpuble  uncima. OOBIKHOBEHHBIE W JECSATUYHBIE JApOOHM, MPOLIEHTHI,
OeCKOHEUHbIE TepHOIUYECKIE TPOOH
13 ApudmeTnueckuit KOpeHE HaTypaibHOM creneHu. JlelictBusa ¢ apuMeTHuecKUMU
KOPHSIMU HATypaJbHOMN CTENeHU
14 Crenenb c 1enbM nokaszareneM. CTeneHs ¢ palMoHalbHBIM Mokas3aTeseM. CBoicTBa
CTEIleHU
15 CuHyc, KOCMHYC M TaHIEHC YHCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
apKTAHI'€HC Y CIOBOI'0 apryMeHTa
1.6 Jlorapum uncna. JlecsTHuHbIC U HATYpAJIbHBIE JIOTaPU(PMBI
HeiictButenpHble uncna. ApudMeTHYECKHe Omepalud ¢ JAeHCTBUTEIbHBIMU
1.7 gyucnamu. [IpubnmxEHHble BEIYUCICHHUS, TPaBUIa OKPYTJICHHS, IPUKUAKA U OLIEHKA
pe3ylibTaTa BEIYHCICHUI
1.8 [Ipeo6GpazoBanue BeIpaKEHHI
1.9 KommiekcHble uyncna
2 VYpaBHEHUs U HEPaBEHCTBA
2.1 Ienbie v ApoOHO-pallMOHANIbHBIE YPaBHEHUS
2.2 WppanyonanbHble ypaBHEHUS
2.3 TpuroHomerpudeckre ypaBHEeHHs
24 [Toka3zaTenbHble U JorapudmMuyeckrue ypaBHEeHHUs
2.5 I1enble u ApoOHO-pallMOHAJIbHBIE HEPaBEHCTBA
2.6 WppannonanbHbie HEPaBEHCTBA
2.7 IToka3zaTenbHble U JorapudMuyecKue HepaBeHCTBa
2.8 TpuroHomerpudeckue HepaBeHCTBa
2.9 CucTteMbl M1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C TapaMeTpaMu
2.11 Matpuia cucTeMsbl JUHEHMHBIX ypaBHeHUN. OnpenesmTens MaTpHALIbL
3 OyHKIMYU U rpaduKu
31 @Oynkuus, crnocodbl 3aganus ¢QyHkuuu. ['padux ¢ynkuuu. B3aumHo obOpaTHble
' ¢yakiuu. Yérapie 1 HeuéTHBIC QyHKIMU. [lepuoandeckue GyHKIUHA
ObnacTh ompezneneHuss M MHOXECTBO 3HaueHud ¢yHkuuu. Hymm ¢yHkuuu.
39 [IpomexxyTku  3HAKOMOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (YHKIIMH.
' MakcuMymMbl M MUHUMYMBI ¢GyHKuud. Hawmbonbliee um HauMeHbIIee 3HAUYEeHHUE
(GYHKIIMH HA TPOMEKYTKE
33 Crenennast yHKIMS C HaTypaJbHBIM U IEJbIM Moka3aTeneM. E€ cBolicTBa u rpaduk.
CaoiicTBa u rpaduK KOpHS N-0i CTEIIEHU
3.4 Tpuronomerpuueckue GYHKIIMU, UX CBOWCTBA U rpadUKH




3.5

ITokazaTenbHas u norapupmuueckas QyHKIMU, UX CBONCTBA U rpaUKu

Touku paspbiBa. Acumnrorsl rpadukoB ¢yHkumit. CBoiicTBa  (yHKIMIA,

3.6 HEIPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTenbHOCTH, CIIOCOOEI 3aJaHH IOCIEI0BATEILHOCTEN
3.8 ApudmeTrueckas U TeomeTpudeckas nporpeccun. @opmyiia CIOKHBIX TPOIIEHTOB
4 Hayayia MmaTemMaTu4eckoro aHajamsa
4.1 [TponsBoanas ¢pynkuuu. [IpousBogHbIe 2eMeHTapHbIX QYHKINH
[IpumeHeHue NTPOU3BOAHON K HCCIENOBaHUIO (PYHKIUH HAa MOHOTOHHOCTb H
4.2 AKCTpeMyMbl. HaxoxmeHne HanOONbIIero W HAMMEHBIIETO 3HAYCHHUS (YHKIUU Ha
OTpE3Ke
4.3 [TepBooOpa3znas. UuTerpan
5 MHOXecTBa U JIOTHKA
5.1 MHoXxecTBO, onepaluu HaJ MHOKecTBaMu. Jluarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BepostHOCTh 1 cTaTHCTHKA
6.1 OnwucarenbHasi CTATUCTHKA
6.2 BepositHOCTD
6.3 Kombunaropuka
7 I'eomerpus
7.1 durypsl Ha MIIOCKOCTU
7.2 [IpsiMble U MJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 NTOBEPXHOCTH BPALLEHHUS
7.5 KoopauHate! ¥ BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* MaTeMaruka: anrebpa ¥ Hauajla MaTeMaTHYECKOr0 aHaIi3a, T€OMETPUSI.
AnreOpa u Hauana maTemaTudeckoro anammza. 10-11 kmace. Amumos LA,
Komsrun F0.M., TkaueBa M.B. u np. Axunonepnoe o0riectBo «M3narenscTBo
«IIpocsemenune»

* Maremaruka: anreOpa u Hadajia MaTeMaTUYECKOTr0 aHaJIN3a, TEOMETPHSI.
['eometpus. 10-11 xknacc. Atanacss JI.C., byry3oB B.®., Kagomiies C.b. u ap.
AxnnonepHoe obmiectBo «M3narensctBo «lIpocBenienue»

e lH}popMarmmoOHHO-METOANIECKOE THCHbMO 00 0COOCHHOCTSIX
npernoaaBanus yueoHoro npeamera «MaremaTtuka» B 2025/2026
yueOHOM oy https://edsoo.ru/wp-
content/uploads/2025/08/matematika_.pdf

e Meroanueckne peKOMEH AU 110 CO3/IaHUIO KJIAaCCOB
TEXHOJIOTUYECKOTO ¥ €CTECTBEHHO-HAYIHOTO TIPO(HIIeH 1 KIIACCOB C
yriyOJE€HHBIM U3y4€HUEM MaTeMaTuKu, GU3UKU, XUMUHU, OUOJIOTHH B
00111e00pa30BaTeIbLHBIX OPraHU3aIUIX C UCIIOIb30BaHUEM
UH(}PaCTPYKTYphI, CO3AAHHON B paMKaX HallHOHAIBHOIO MPOEKTa
«O6pazoBanue» (KBantopuymsl, IT-ky0s1, Touku pocta u ap.) (2025 .)
https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.p
df

o (COOpHUK TUIOBBIX 3aJJaHUM JJISl TEKYILETrO OLIEHUBAHUS M0 YU€OHbBIM
npeameraMm «Marematuka» u «MTadopmarukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank zadanij matematika informatika 2024.p
df

L] MCTOI[I/I‘IGCKI/IG PCKOMCHOAIINH. CHeHapI/II/I KOMIIJICKTOB yqe6HLIX
3aJIaHMI-KOHTEKCTHBIX 3a/1a4 K Y4eOHOMY Kypcy «BeposSTHOCTh U
cratuctukay. 7 xiacce (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/mr_veroyatnost i_statistika komplekty ucheb
nyh zadanij 2024.pdf

L] MGTO,Z[I/I‘IGCKI/IG PCKOMCHOAIINH. CI/ICTeMa OILICHKU ,ZIOCTI/DKCHI/Iﬁ
IJIAHUPYEMBIX TPEAMETHBIX PE3yJIbTaTOB OCBOCHHS Y4€OHOro peameTa
«Marematukay. 10-11 kmaccsr (2024 1.) https://edsoo.ru/wp-
content/uploads/2024/12/so_soo_matematika 2024.pdf
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HUHTEPHET

® «Mos mkona» https://academy-content.apkpro.ru/
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