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IHHOACHUTEJBbHAA 3AIINCKA

Pabouas mporpamma yuebHoro Kypca «l'eomerpus» 06a30BOro ypoBHs, pa3paboTaHa Ha OCHOBE
®denepantbHOTO rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTA CPEIHET0 001Iero 00pa3oBaHMs, IS
oOyuaromuxcs 10—11-x kmaccoB MBOY «TpynoBckas 1kosia» B COOTBETCTBHH C TPEOOBAHHUSIMMU:

- ®enepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 o6pazoBanun B Poccuiickoii
denepanuny;

- mpukaza MwunoOpHayku ot 17.05.2012 Ne 413 «OO6 ytBepxkaeHun GheaepaTbHOTO
TrOCYJIapCTBEHHOTO 00pa30BaTEILHOIO CTaHIAPTa CPEIHETO 00IIEero 00pa30BaAHUMY;

npuka3za MunnpocsemnieHuss ot 18.05.2023 Ne 371 «O6 yrBepxaeHuu (denepanbHOM
00pa30oBaTeNbHON MPOTrpaMMbl CPETHETO OOIIETO 00Pa30BaAHUSY;

- denepanbHOW MpOrpaMMO BOCIUTAHUS, OJOOPEHHOW perieHueM (enepanrbHOro yuyeOHO —

METOJINYECKOT0 00bequHEeHHS 110 o01IeMy oOpa3oBanuio (mpotokou oT 02.06.2020 1. Ne2/20);

- OI1 COO MBOY «Tpynosckas mkosna» ot 29.08.2025r. Ne 227 (c u3MEHEHHSIMU);

- TpeGoBanmii, mpeayCMOTPEHHBIMU CAaHUTAPHBIMH TIpaBuiamMu 1 Hopmamu Canllun 1.2.3685-
21 «l'urueHnyeckue HOPMATUBBI U TpeOOBaHMA K oOOecreyeHHIo 0e30macHOCTH U (WIIH)
0€3BpEIHOCTH JJIsl YesioBeKa (DaKTOPOB Cpelbl OOMTAHUS», YTBEPKACHHBIMU MOCTAaHOBICHHEM
I'maBHOTO roc.can.Bpaua P® ot 28.01.2021r Ne 2;

- CII 2.4.2.4283-26 «CaHHATapHO-3MHIEMHOJIOIHYECKHEe TpeOOBaHUSA K OpraHU3aLUsIM
BOCIIUTAHUS U OOYyYEeHHMs, OTAbIXa U O3JOPOBIICHUS JETe U MOJIOACKN», YTBEP>KICHHBIN
nocranoBiieHueM [ maBHoro roc.can.spadya PO ot 02.06.2026r Ne 19;

- ®denepanbHOTO MepeyHs yaeOHUKOB oT 22.06.2026r Ne 436;

- DdenepallbHOTO TEPEYHS AIEKTPOHHBIX 00pa30BaTeIbHBIX pecypcoB oT 23.07.2025r Ne551.

PabGouass mporpamma ydeOHoro Kypca «['eomerpusi» paszpaboTaHa ¢ y4E€TOM COBPEMEHHBIX
MHUPOBBIX TPEOOBAHUH, PEIBABIIEMBIX K MATEMaTHUECKOMY 00pa30BaHUIO, U TPAIUIINI POCCHIICKOTO
O6paBOBaHI/I}I. Peaﬂmaunﬂ mporpaMmaI O6€CH€‘-II/IBaeT OBJIAJACHUC KIOYCBBIMU KOMIICTCHIIUAMU,
COCTAaBJIAIONIMMH  OCHOBY I CaMOpPasBUTUA U  HCHPCPLIBHOI'O O6paBOBaHI/I}I, IECJIIOCTHOCTH
OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHS IMYHOCTH O0YJAIOIIUXCSI.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

BaxxnocTh yueOHOTO Kypca reoMeTpuH Ha ypOBHE CpeaHEro o01ero oopa3oBaHus 00yCIIOBIECHA
NPAaKTUYECKOH 3HAYMMOCTBIO METAlpEeJIMETHBIX U MPEIMETHBIX Pe3yJbTaTOB O0YUYEHUs F€OMETPUH B
HalpaBICHUU  JIMYHOCTHOTO  pa3BUTHS  oOywaromuxcs, (opmupoBanus  (yHKIHMOHAILHON
MaTeMaTUYeCKON IPaMOTHOCTH, M3YUYECHUS APYTUX y4eOHbIX AUCUMIUIUH. PazButhe y oOyuaroumxcs
MPAaBWIbHBIX TPEJICTABICHUNA O CYHUIHOCTH U TPOUCXOXKIECHUU TEeOMETPUYECKHX alOCcTpakiui,
COOTHOUIECHUU PEAIBHOIO U UICAIBHOI0, XapaKTepe OTPaKCHUSI MAaTEMaTUYECKOW HAyKOM SIBJIICHUU U
IIPOLIECCOB PEAJIbHOTO MHpAa, MECTE€ TIEOMETPUU B CHCTEME€ HAyK M POJIM MaTeMaTH4EeCKOIo
MOJICJIMPOBAaHUS B HAYyYHOM IIO3HAHMM U B MpPaKTUKE CHOCOOCTBYeT ()OPMUPOBAHHUIO HAYYHOIO
MHUPOBO33PEHHUSI Y4YalUXCA, a TakKe KauecTB MBIIUICHHUS, HEOOXOAMMBIX IJs aJanTalud B
COBPEMEHHOM OO0IIIEeCTBE.

I'eomerpust sBIseTCS OJHUM U3 0a30BBIX NMPEAMETOB HAa YPOBHE CpPEIHEro o0Iero oopa3zoBaHus,
Tak Kak o0ecrneyuBaeT BO3MOXXKHOCTh HW3YYEHHMsS Kak JUCHUUIUIMH  €CTECTBEHHO-HAay4HOI
HAIpPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.



Jlormueckoe MbIIIIeHHE, (opMUpyeMOe NMPU H3yYeHUH OOYUYaAIOIIMMUCS TOHITHUHHBIX OCHOB
TCOMCTPHUU U MOCTPOCHUHN HNCTTOYKHU JIOTHICCKUX yTBep)KI[eHI/Iﬁ B XOZI€ pCHICHUA TCOMCTPUUCCKUX 3a/1a4,
YMCHUC BBIABUIATbh U OMPOBEPraTrb I'MIoTC3bl HCIIOCPCACTBCHHO HCIIOJBL3YIOTCA NPU PCHIICHUN 3adad
€CTECTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTH U3 Kypca PU3UKH.

YMeHHe OpHEeHTHpPOBATHCS B MPOCTPAHCTBE MIPAET CYNMIECTBEHHYIO POJIb BO BCEX OOJACTIX
JCATCIIbHOCTH YCJIOBEKaA. OpI/IeHTaL[I/ISI YCJIOBCKA BO BpCMCHU U TPOCTPAHCTBC — HGO6XO,Z[I/IMOC yCJIOBUC
€ro COIMATBHOTO OBITHS, opMa OTPaKEHHUs OKPYKAIOMIETO MHUPA, YCIOBUE YCIEUTHOTO MO3HAHUS U
aKTUBHOTO TpeoOpa3oBaHUsl JCHCTBUTEIbHOCTH. OTepUpOBaHHE MPOCTPAHCTBEHHBIMU O0pazaMu
00BEeIMHSET Pa3HbIC BUIBI yUEeOHOW U TPYIOBOH NEATEITLHOCTH, SIBISIETCS OJJHIUM U3 IPOPECCUOHATHLHO
BO)XHBIX KaueCTB, MOATOMY aKTyallbHa 3ajadya (pOpMHUpOBaHUS y OOydaroMUXCS MPOCTPAHCTBEHHOTO
MBIIIJICHUS KaK Pa3HOBUIAHOCTU 06p3.3HOI‘O MBIIMUICHUA — CYIICCTBCHHOI'O KOMIIOHCHTA B IMOATOTOBKC
K IPAKTUYECKOH EATEILHOCTH 110 MHOTUM HAITPABIICHHSIM.

Ilens ocBoeHmst mporpamMmbl yueOHOTO Kypca «l'eomerpus» Ha 0a30BOM ypoBHE OOydYECHHS —
0011eo0pa3oBaTeabHOE M OOUIEKYIBTYPHOE Pa3BUTHE 00YJArOIIUXCS Yyepe3 00ecreueHne BO3MOKHOCTH
npuoOpeTeHusT M UCIOJIb30BAaHUS CHUCTEMAaTHYECKUX TE€OMETPUYECKUX 3HAHUH U JCHCTBHIA,
cnenu(UYHBIX ~ TEOMETPUH, BO3MOXKHOCTH  YCIEIIHOTO  TPOJOJDKCHHS  OOpa3oBaHHS  T10
CTHEHATBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCITOJIE30BAaHHEM T€OMETPHH.

[IporpamMma mo reomeTpuu Ha 0a30BOM YpOBHE IpeIHA3HAuUEHA I OOYyYaroIIUXCS CpeaHei
IIKOJIBI, HE UCTIBITHIBABIIMX 3HAYUTENIBHBIX 3aTPyIHECHUN HA YPOBHE OCHOBHOT'O 00IIEr0 0Opa3oBaHMUs.
Taxum oOpazom, oOyuaromuecst Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH OOITHE MAaTEMAaTHUECKUE YMEHUS,
CBSI3aHHBIC CO CIIENU(PUKON TEOMETPUH U HEOOXOIMMBIE JIJIS )KU3HU B COBpeMeHHOM o01mecTBe. Kpome
9TOro, OHU UMCIOT BO3MOKHOCTH U3YUUTh I'COMCTPUTIO 60.]'[66 FHY6OKO, €CJIN B ,Z[aﬂbHeﬁHleM BO3HUKHET
HGO6XO,Z[I/IMOCTI> B TCOMCTPHUUYCCKUX 3HAHUAX B HpO(l)GCCHOH&HBHOI’I ACATCIIBHOCTH.

JIOCTIIKEHHE LIEH OCBOSHHSI MPOTPaMMbl 00ECTICYMBACTCSI PEIICHHEM COOTBETCTBYIOUIMX 3ajad.
[IpuoputeTHRIMU 3aJauaMu OCBOeHHUs Kypca «['eomerpum» Ha 6azoBoM ypoBHe B 10—11 kiaccax
ABJIAKOTCA:

¢ (hopMUpOBaHHE NPEICTABICHUS O T€OMETPHH KaK YacTH MHPOBOH KYJBTYpbl U OCO3HaHHE €&
B3aMMOCBSI3H C OKPYIKAIOITUM MHPOM;

¢ hopMUpOBaHHME TPEICTABICHUS O MHOTOTPAHHMKAX M TeJlaX BpAIICHUS KaK O BaKHEHIINX
MAaTCMAaTUYCCKUX MOZACIIAX, MO3BOJIAIOIIWX OINHMCBIBATL W U3Yy4YaThb PA3HBIC SABJICHUA OKPYKAIOLICTO
MUpa;

e hopMUpOBaHHE YyMEHHUS pACIO3HABATh Ha 4YEpPTEkKaxX, MOJEIAX KM B pEATbHOM MHUPE
MHOTOTPAaHHHKH U TeJla BpaIlCHUS;

® OBJIQJICHUE METOJaMHU DPEUICHUs 3a]a4 Ha MOCTPOCHHS Ha W300paKEHHSX MPOCTPAHCTBEHHBIX
uryp;

¢ hopMUpOBaHHE YMEHHS ONEPUPOBATh OCHOBHBIMH IOHSITHSIMH O MHOTOTPAaHHHKAaX W Tellax
BPAIICHUS U MX OCHOBHBIMU CBOWICTBAMH;

® OBJIJICHUE AITOPUTMAMU PEUICHUS] OCHOBHBIX THITOB 331a4; (OpMHUpOBaHUE YMEHHS TIPOBOIUTH
HECIIO)KHBIE JIOKA3aTeIbHBIC PACCYXKICHUS B XOJE PEIICHUS CTEPEOMETPUYECKHX 3aaad M 3aaad C
MPAKTUYECKUM COJICPKAHUEM;

® pa3BUTUC HUHTCIUICKTYAJIbHBIX W TBOPYCCKUX CHOCOGHOCTeﬁ O6yanOH_II/IXC}I, MO3HAaBaTeIbHOMI
AKTUBHOCTH, UCCJIICAOBATCIbCKUX yMeHI/II\/'I, KPUTHYHOCTH MBIIIJICHUS,

e bopmupoBaHue  (QYHKIIMOHATHHOW TPAaMOTHOCTH, pEJICBAHTHONH TEOMETPUHU:  yMCHHE
Pacrio3HaBaTh MPOABJIICHHUA TCOMCTPUYCCKUX HOHHTHﬁ, O6’beKTOB n SaKOHOMepHOCTeﬁ B pCaJIbHbIX
KU3HEHHBIX CUTYalUAX U IPU MU3YyYCHHU APYTUX Y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH U
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3aKOHOMEpPHOCTEH, (POPMYIMPOBATh UX Ha SI3bIKE TE€OMETPUM M CO37aBaTh M€OMETPUUYECKHE MOJEIH,
IPUMEHSTh OCBOGHHBI T€OMETPUUECKUI ammapar i pPelIeHUs] MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4,
UHTEPIPETHPOBATH U OLICHUBATH MOJTYYCHHBIE PE3YIIbTATHL.

OTnu4uTeNbHOM 0COOEHHOCTBIO MPOTPaMMBI SIBJISIETCS BKIIIOUEHHE B KypC CTEPEOMETPUU B Hayasle
€ro M3y4deHHs 3ajiady, PElIaeMbIX Ha YpOBHE MHTYMTHUBHOIO IO3HAHMS, M ONpPENENEHHBIM 00pa3oM
OpraHu3oBaHHas padoTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHUS, CTUMYJIHUPYET MPOTEKaHHE HHTYHTHUBHBIX MPOIECCOB, MOTHUBUPYET K JalbHEHIIeMy
U3y4YEHUIO MpeIMeTa.

IIpennodrenue oTAaéTcst HArMISIIHO-KOHCTPYKTUBHOMY METOY OOYUYEHHMs, TO €CTh TEOPETUUECKUE
3HaHMSI UMEIOT B CBOEHl OCHOBE YYBCTBEHHOCTb IPEIMETHO-IIPAKTUYECKON AedATenbHOCTU. Pa3Butne
IIPOCTPAHCTBEHHBIX NIPEJICTABICHUN y yUallUXCsl B KYpCe CTEPEOMETPUH ITPOBOAUTCS 3a CUET PELICHUS
3ajjad Ha CO3JIaHUE IPOCTPAHCTBEHHBIX 00pa30B M 33Jay Ha ONEPUPOBAHHE MPOCTPAHCTBEHHBIMU
obpazamu. Coznanue oOpas3a IPOBOJUTCA C OMOPOM Ha HArsHOCTb, & ONEPUpPOBaHUE O0pa3oM — B
YCIJIOBUSIX OTBJIEUEHUS OT HAIJIIJHOCTH, MBICJIEHHOI'O U3MEHEHUS €r0 UCXOIHOTO COAEPKAHUS.

OcHoBHBIE conepkarenbHble TUHUM Kypca «I'eomerpun» B 10—11 kmaccax: «MHOTrorpaHHUKNY,
«IIpsiMble M IUIOCKOCTHM B THpocTpaHcTBe», «Tenma BpameHus», «BekTopel M KOOpAMHATHI B
npoctpaHcTBey». DopMupoBaHHe TOTHYECKUX YMEHUH pacpeAessieTcs He TOIbKO 0 COAEPIKaTEIbHbIM
JMHUSAM, HO | 10 roJjaM 00yueHHs Ha YPOBHE CPEIHEro 00IIero oopa3oBaHMmsL.

Conepxanre 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOEHHUS paboueit
IPOTrpaMMBbl, paclpeieNéHHbIM 0 TojaM OOy4YeHMs, CTPYKTYpHPOBAHO TAaKUM O0pa3oM, 4TOObI
OBJIQ/ICHUE T'€OMETPUYECKUMHU TMOHATHAMU M HaBBIKAMH OCYIIECTBIISJIOCH IIOCJIEOBATEIBHO U
MIOCTYTIATENFHO, C COOIOACHNEM MPUHIINIIA IPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OO0IIyIO0 CUCTEMY T€OMETPHUECKUX MPEICTaBICHUH 00yJaromuxcs, pacuupss u yriayouss e€, oopasys
IPOYHBIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha uzyuenne reomerpun otBoautcs 2 yaca B Henenmo B 10 kinacce u 1 yac B Hexento B 11 kiacce,
BCETO 3a J1Ba roja ooy4yenus - 102 yueOHbIX Haca.

COJAEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHSITUS CTepeoMEeTpHH. Touka, TpsiMasi, MJIOCKOCTh, MpocTpaHcTBO. I[loHsATHE 00
AKCHOMAaTUYECKOM ITOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUM U CIEACTBUSA U3 HUX.

B3anMmHOe pacronoxkeHue TMpsMBIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, MapajuleIbHble U
CKpeluBaromuecs npsmele. [lapanienbHOCTh NPAMBIX U TUNIOCKOCTEW B IPOCTPAHCTBE: NapaslieibHbIe
IpsIMBIE B TPOCTPAHCTBE; NAPAJUIEIBbHOCTD TPEX MPSIMBIX; IAPAJIJIEIbHOCTD IPSIMON U IIJIOCKOCTH. Y TJIBI
C COHAaNpaBJICHHBIMM CTOPOHAMH; yIroJd MEXAy IMpsSMBIMH B mpocTpaHcTBe. I[lapamnenbHOCTh
IJIOCKOCTE: MapajijiebHble TUIOCKOCTH; CBOMCTBA MapaJUlelbHbIX IUIOcKocTed. [Ipocreitmme
IPOCTPaHCTBEHHBIE (PUTYPHI Ha MJIOCKOCTU: TETPa3ap, KyO, mapayuiesenumies; mocTpoeHHe CeUeHu.

[lepneHIUKYISAPHOCTh MPSAMOM M IUIOCKOCTU: IEPHEHIUKYJISIPHBIE IpPSAMBIE B INPOCTPAHCTBE,
IpsIMbIE MapaJulesIbHbIE U NEPIEHANKYIISIPHBIE K INTIOCKOCTH, IPU3HAK MEPIIEHINKYIIPHOCTH NMPSAMOU U
IIJIOCKOCTH, TEOPEMA O MPSIMOU MEPIEHINKYJIAPHON TUIOCKOCTH. YTUIBI B MPOCTPAHCTBE: YOI MEXKIY
IPSIMOM UM IUIOCKOCTBIO; IBYIPAHHBIA YroJj, JIMHEHWHBIA Yrosl AByrpaHHoOro yriua. llepnennukyisp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE OT MPSMOM A0 IJIOCKOCTH, MPOEKLIHS



burypsl Ha IUIOCKOCTH. lleprneHauKyISpHOCTh IUIOCKOCTEW: MpPU3HAK MEPHEHAUKYISIPHOCTH IBYX
mrockocreil. Teopema 0 TpEX NepreHIUKYIsIpax.

MHOrorpaHHUKH

[loHsAiTHE MHOTrOrpaHHUKA, OCHOBHBIE 3JEMEHThl MHOTOTPAHHWKA, BBITYKJIBIE M HEBBIMYKIIbIC
MHOTOIPAHHUKH; pa3BEpPTKa MHoOrorpaHHuka. [Ipusma: n-yronmpHas npusma; T'paHH UM OCHOBAaHUS
MPU3MBIL;, IpsiMasi 1 HaKJIOHHAs TPU3MbI; OOKOBasl M MOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapannenenumnesn,
NpSIMOYTOJIBHBIA Tapajieienunes U ero cBoictBa. [lupammupa: N-yronbHas nupaMuaa, TpaHd U
OCHOBaHUE MUpaMHbl; OOKOBas W TMOJIHAsA TOBEPXHOCTh NHUPAMUIbI; MpaBWIbHAS M YyCEUEHHAS
nupamMuja. JJIEMEHTbl OIPpU3Mbl U NUpaMubl. [IpaBuiabHbIE MHOTOTPAHHUKH: MOHATHE MPaBUIBHOTO
MHOTOIpaHHUKA; TpaBUJIbHAS IPU3Ma U IpaBUIbHAS MUPAMU/IA; IPABUIIbHAS TPEYTOJIbHAS MTUPAMUIA U
MPaBWIBHEIN TeTpasap; KyO. [IpencraBnenne o MpaBUILHBIX MHOTOTPAHHUKAX: OKTadAp, TOJAEKA P U
nukoca’p. CeyeHust NpuU3Mbl U IUPAMHUIBI.

CummeTpHsi B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOYKH, MPSAMOM, MNIOCKOCTH. DIIEMEHTHI
CUMMETPHUU B MUPAMUJIAX, MapajlieNenuIie1ax, MPaBUIbHBIX MHOTOTPAHHUKAX.

Bbruncnenue 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomans OoxoBoit
MOBEPXHOCTH W TIOJIHOW MOBEPXHOCTH MPSMON MPHU3MBI, TUIONIAJAh OCHOBAaHHWM, TeopemMa O OOKOBOi
MOBEPXHOCTU TIpsAMOM mpu3Mbl. [lmomane OOKOBOM TOBEPXHOCTH M TOBEPXHOCTH TPABHIBHON
NUPaMUJIBI, TeopeMa O TuIomaau ycedéHHoM mupamuibl. [lorstre 06 o0néme. OOBEM MUpaMHIIbI,
MIPU3MBL.

[Tono6uble Tena B mpoctpancTBe. COOTHOIIEHUSI MEXAY IUIOMIAASIMHI MOBEpXHOCTEH, 00BEMaMu
IMOJOOHBIX TEII.

11 KJIACC

Tesna Bpamenus

[Munmuuapuyeckass  MOBEPXHOCTb,  OOpasylole  LUIMHAPUYECKOH  IOBEPXHOCTH,  OCh
LWINHAPUYECKON MOBEpXHOCTU. L{MIMHIp: OCHOBaHMs U OOKOBasi MOBEPXHOCTh, 00Opa3yrolLiasi U OCh;
TJI0MIa b OOKOBOM M MOJTHON MTOBEPXHOCTH.

Konnueckas moBepxHOCTb, 00pa3yronme KOHUYECKON MOBEPXHOCTH, OCh M BEPUIMHA KOHUYECKOH
noBepxHocTu. KoHyc: OocHOBaHME M BeplinMHA, oOpasyiouias M OCbh; IUIOIMIAAb OOKOBOW M TMOJHON
IIOBEPXHOCTHU. Y C€UEHHBIN KOHYC: 00pa3yolue U BbICOTA; OCHOBaHMS U OOKOBasl TOBEPXHOCTb.

Cdepa u map: 1eHTp, paguyc, JMaMeTp; IUI0Iab OBEPXHOCTU ceprl. BzaumHoe pacnonoxenue
cdepsl U TIOCKOCTH; KacaTellbHas TIOCKOCTh K cepe; riomaas chepsl.

N300pakeHue Tes BpallleHUs Ha IJIOCKOCTH. Pa3BEpTKa umHApa U KOHYyca.

KomOuHanmu Ten BpalleHuss ¥ MHOTOIPAaHHMKOB. MHOTOTpaHHUK, ONMHCAHHBIA OKOJIO chepsl;
cdepa, BIUCaHHAsi B MHOTOIPAHHUK, UJIH TEJIO BPAIEHUS.

[Tonstue 06 06bEMe. OcHOBHBIE cBOMCTBa 00BEMOB Tell. Teopema 00 00BEME MPSIMOYTOJIBLHOTO
napajuieNienumnena u cieAcTBus u3 He€. O0bEM nuIMHApa, KoHyca. O0bEM mapa u Tiomaas chepol.

[TonoGubIe Tena B mpocTpancTBe. COOTHOIICHUST MEXIY IUIOMAAIMU MOBEPXHOCTEH, 00bEMaMu
IMOAOOHBIX TEJI.

Ceuenus mwimHApa (MapauieNbHO M MEPHEHIUKYJSIPHO OCH), C€UYEHUs KOHyca (IapasulelbHOe
OCHOBAHUIO U IIPOXOSAIIEE YePE3 BEPIINHY ), CEUEHMSI 1Iapa.

BekTopbl M1 KOOpAUHATHI B IPOCTPAHCTBE

BexTop Ha IIIOCKOCTH U B IPOCTpaHCTBE. CII0KEHNE U BBIUUTAHUE BEKTOPOB. Y MHOXKEHHUE BEKTOPA
Ha yucio. PasznoskeHne BeKTOpa 1o TpEM HEKOMIUIAaHAPHBIM BekTopaM. [IpaBmno mapannenenumnena.
Pewenue 3anad, CBA3aHHBIX C IPUMEHEHHUEM IIPABUII JCUCTBUN ¢ BeKTOpamu. [IpsaMoyronapHas cucrema
KoopAuHaT B npoctpancTse. Koopaunars! BekTopa. [Ipocrelimue 3aaaun B KOOpAUHATAX. YTOI MEKIY
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BekTOpaMu. CKaJIpHOE IIPOM3BEIECHHWE BEKTOPOB. BbIUKMCIIEHHE YIJIIOB MEXAYy MNOpSAMBIMH U
10cKOCTAMU. KoOpinHAaTHO-BEKTOPHBIN METO/ IPU PELIEHUH I€OMETPUUECKHX 3a1au.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JlnuHOCTHBIE pe3yJbTaThl OCBOCHHUS MpOrpaMMbl  yueOHOTO mpeamera «MaremaTuka»
XapaKTepU3yIOTCA:

I'paiknanckoe BociuTanue:

c(OpPMHUPOBAHHOCTHIO I'PAXAAHCKON MO3ULKK 00YYaIOIIErocs Kak aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHHCKOTO OOIIecTBa, MPEJCTABICHUEM O MaTeMaTHYECKHUX OCHOBaX (DYHKIMOHUPOBAHHS
pa3IMYHBIX CTPYKTYp, SBICHHUN, MPOLEAYp TIpa)xIaHCKOro ooOmiectBa (BBIOOPHI, OMPOCHI WU Tp.),
YMEHHEM B3aUMOJEHCTBOBAaTh C COLMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBHUH C UX (DYHKUUAMU H
Ha3Ha4YCHHEM.

IIarproTHyeckoe BOCIMTaHUE:

Cc(OPMHUPOBAHHOCTBIO POCCUICKONW Tpa)KIaHCKOW MICHTUYHOCTH, YB@KEHHUS K IPOLUIOMY H
HACTOSIIEMY POCCHICKOM MAaTE€MaTHWKH, LIEHHOCTHBIM OTHOLICHHEM K JIOCTHXKEHUSM POCCHUHCKHX
MaTE€MaTHUKOB U POCCUMCKON MaTeMaTUYECKON IIKOJIbI, K UCIIOIb30BAHUIO ITUX JTOCTUKEHUHN B IPYTHUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

OCO3HAaHHEM JIyXOBHBIX IIEHHOCTEH POCCHHCKOro Hapona; cOpMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAaHMUsI, STUYECKOTO MOBEJICHHUS], CBA3aHHOIO C IMPAKTUYECKUM IPUMEHEHHEM JOCTHXKCHUI HAYKHU U
NeSITeIbHOCTBIO YYEHOT0; OCO3HAHNEM JIMYHOTO BKJIa/1a B IOCTPOCHUE YCTOHYMUBOTO Oy TyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

ACTETUYECKUM OTHOIIEHHUEM K MHpPY, BKIIIOYAs ICTETHUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW,
O0BEKTOB, 3aJady, pEHICHUH, PacCyX ACHUN; BOCHPHUHUMYMBOCTHIO K MAaTEeMAaTUYECKHUM acleKTaMm
Pa3IUYHBIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTHIO YMEHHSI MPUMEHSITh MaTeMaTU4YeCKUEe 3HAHMUS B HMHTEpecax 30pOBOTO M
Oe3omacHOro obpasa *KHU3HU, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY 370POBbIO (310pOBOE MUTAHUE,
cOaaHCUPOBAHHBIN PEXXHUM 3aHATUH M OTAbIXA, peryysipHas (pusnueckas akTHBHOCTD); (PU3MYECKOTO
COBEPLICHCTBOBAHHUS, IPU 3aHIATHUSIX CIIOPTUBHO-030POBUTEIBLHON JEATENBHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHWEM IIEHHOCTH TPYIOJIO0HUS; MHTEPECOM K pa3iudHbIM chepam
npoeCCHOHATILHON JIeATENIbHOCTH, CBS3aHHBIM C MaTeMaTHKOW U €€ NPUIIOKECHUSMH, YMEHHEM
COBepIIIaTh OCO3HAHHBIM BBIOOp Oynmymield mpodeccuu W peann30BBIBATH COOCTBEHHBIC KU3HECHHBIC
IUTaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3oBaHMIO M caMOOOpa30BaHUIO HA
MPOTSHDKEHUM BCEW KU3HM; FOTOBHOCTBIO K AKTMBHOMY YYACTHIO B PEUICHUU MPAKTHUYECKUX 3a1ad
MaTeMaTU4YeCKOW HaIpaBJIECHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

C(OPMHUPOBAHHOCTBIO  JKOJOTMYECKOH  KYJIbTYphl, IOHMMAaHUEM BIMSHUSA  COIMAJIHHO-
SKOHOMMYECKHUX MPOLIECCOB HAa COCTOSIHUE MPUPOTHON U COLIMATIBHOM CPe/bl, 0CO3HAHUEM NI00aTEHOTO
XapakTepa SKOJOTHYECKHX MpoOsieM; OpUEHTAalMed Ha NMPUMEHEHHEe MaTeMaTH4eCKUX 3HaHUW IS
peleHus 3a71a4 B 00JacTH OKPY>KaIOIIeH cpeibl, MJIAHUPOBAHUS MOCTYNKOB U OIIEHKH MX BO3MOXHBIX
MOCJIEACTBHUM JJIsI OKPYKAIOLIEH CPEIbI.

IleHHOCTH HAYYHOI'0 TO3HAHUA:

c(OpPMUPOBAHHOCTHI0 MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOLIECTBEHHON MPAKTUKH, MTOHMMaHHEM MaTeMaTH4eCKOl HayKu Kak cepbl 4eToBeYeCKOn
NEATENILHOCTH, ITANOB €€ pa3BUTUS M 3HAUMMOCTHU JJIs Pa3BUTHS LIMBUIN3ALMHU; OBJIAJCHUEM SA3BIKOM
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MaTeMaTUKd M MaTeMaTH4YeCKOM KyJIbTYypoll KakK CpelICTBOM I[IO3HAHUS MHPaA; TOTOBHOCTHIO
OCYILECTBIISITh MPOCKTHYIO U UCCIIEI0BATENbCKYIO ACSITEIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yibTaThl OCBOCHHS IMPOTpaMMbl y4eOHOTo mpeamera «MareMaTukay
XapaKTePU3YIOTCS OBJIaICHUEM YHHUBEPCATLHBIMU HO3ZHABAMENbHBIMU OCLICIBUAMU, VHUBEPCATbHIMU
KOMMYHUKAMUBHBIMU OeUCTBUAMU, YHUBEPCATbHBIMU Pe2YIMUBHBIMU OeUCMBUAMUL.

1) Vuusepcanvuvie noznaseamenwvuwvie Oeticmgus, obecneuusaiom opmuposanue 6a308bixX
KOCHUMUBHBIX NPOYecco8 o0yuarwuxca (0ceoeHue Memooo8 NO3HAHUA OKPYHCaAlowe20 Mupd,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uHgopmayueti).

Ba3oBble JJornueckue neiicTBUA:

® BEISIBIISITh U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMAaTHYECKUX OOBEKTOB, MOHSTHH,
OTHOWICHWA MEXAYy TOHATHSIMHU; (OPMYJIHPOBATh ONpEACICHHUS TOHSATHH;, yCTaHABJIMBATh
CYIIECTBEHHBIM MPHU3HAK KiIacCU(UKAIMKM, OCHOBAHHS sl OOOOIIECHUS W CpPaBHEHUS, KPUTEPHUH
MPOBOAMMOTO aHAIH3A;

® BOCIIPUHUMATh, (OpMyTupoBaTh W TPEOOPa3OBBIBATH CYXKICHUS: YTBEPIAUTCIbHBIE U
OTpHIIATENIbHBIC, CIMHIUYHBIC, YACTHBIC U O0IIUE; YCIOBHBIE;

® BEISIBIISITh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTHBOPEUHSI B (PaKTax, NaHHBIX,
HAOJIOZIGHUSAX W YTBEPXKICHHSX; TpeajaraTh KPUTCPUH IS BBISBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUI;

e IeNIaTh BBIBOJIBI C HCIIOJNB30BAHMEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX U WHAYKTUBHBIX
YMO3aKJIIOYeHU N, YMO3AKITIOUCHUH IO aHAJIOTHUH;

® [IPOBOJIUTH CAMOCTOSITETIFHO JIOKa3aTeIhCTBA MATEeMATHUUYECKUX YTBEPKICHUH (TpSIMBIE U OT
NPOTHBHOTO), BHICTPAMBATh apTyMEHTAIUIO, IPUBOAUTE MPUMEPHI U KOHTPIPHUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIE CYKJICHUS U BBIBOIBL;

¢ BEIOMpATh CHOCO0 pemieHus: yuyeOHOW 3amaun (CpaBHMBATh HECKOJBKO BAapHAHTOB pEIICHUS,
BBIOMpaTh HanOOJIee OIXOASIINN C Y4ETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBarehLCcKue AeiicTBHA:

® ICTIOJIB30BaTh BOIMPOCHI KaK HCCIIEAOBATEIILCKANA WHCTPYMEHT MO3HaHUsS; (HOPMYIHPOBATH
BOIIPOCHI, PUKCHPYIOIIHE TPOTHBOPEUHE, IMPOOIEMY, YCTaHABIMBATh HICKOMOE M JJAHHOE, JOPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATh CBOIO TIO3HIINIO, MHEHUE;

® [IPOBOJIUTH CAMOCTOSITEIHPHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAaHUE 110 YCTAHOBIICHUIO
0COOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBICHHS, MPOIECCa, BBIABICHHIO 3aBUCUMOCTEH MEXKIY
00BEKTaMU, SIBJICHHUSIMH, TTPOLIECCaAMU;

® CaMOCTOSITENIBHO (OPMYJIUPOBATh OOOOINEHUS W BBIBOJBI IO PE3yJbTaTaM MPOBEAEHHOTO
HAOJIO/IEHUsI, WCCIICIOBAHMS, OILIEHHWBATh JIOCTOBEPHOCTh IOJYYCHHBIX PE3YyJIbTaTOB, BHIBOJIOB H
00001IeHNI;

® [IPOTHO3UPOBATh BO3MOYKHOE Pa3BHTHE IMPOIECCA, a TAKXKE BBIIBUTATH TPEANOIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBHUSIX.

Pabora ¢ undopmanmueii:

® BEISIBIIATh NeUIUTH MH(DOpPMAIMK, NaHHBIX, HEOOXOJUMBIX JUIsi OTBETa HAa BOMPOC M IS
peIeHs 3a/1a9H;

® BEIOMpATh HHPOPMAIINIO U3 HCTOYHUKOB PA3IMYHBIX TUIIOB, aHATH3UPOBATh, CHCTEMATH3UPOBATh
U MHTEPIPETUPOBATH NH(DOPMALIUIO PA3TUIHBIX BUIOB B JOPM MPEACTABICHUS;



® CTPYKTYpHpOBaTh HMHGOpPMAIUIO, MPEACTaBIATh €€ B pazIuYHbIX (opMax, HIUTIOCTPUPOBATH
rpauvecKy;

® OIICHUBATh HAAEKHOCTh MH(OPMAITUH 10 CAMOCTOATENBHO C(hOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) VuusepcanvHvle KoMMyHukamueHnwle Oeticmeus, odecneyugarom  CcOPMUPOBAHHOCTb
COYUATLHBIX HABLIKOG 00YUAIOUUXCA.

Oo0menue:

® BOCIPUHUMATH U (POPMYITUPOBATH CY>KJIEHUSI B COOTBETCTBUU C YCIOBHUSIMH M LEJISIMU OOIIECHUS;
SICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M IHCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 110 XO/1y pelIeHHs 3a/1a4i, KOMMEHTHPOBATh MOJIYyYE€HHBIN pe3ysbTar;

e B X07ie 00CYy>KI€HUS 33/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYXAaeMOi TeMbI, TPOOJIeMbI, periaeMon
3aJa4uM, BBICKAa3bIBaTh WJICM, HAICJICHHbIE Ha TOUCK pELIEHUS; COIMOCTABIATH CBOM CYXXICHHS C
CYXJICHUSIMH JPYTrUX YYaCTHUKOB JHajora, OOHApYXXUBaTh pa3U4Me W CXOJCTBO TIO3UIHH; B
KOPPEeKTHOH Gopme hopMyIHpOBaTh Pa3HOITIACHS, CBOU BO3PAKECHUS;

® [IPE/ICTABJIATh PE3yJbTaThl pEIIeHUs 3a/Jayd, SKCIepUMEHTa, HCCIe0BaHUsA, MPOEKTa;
CaMOCTOSITENIFHO BBIOMpaTh (hopMaT BBICTYIUICHHS C YYETOM 3ajad NMPEe3eHTAlUHd U OCOOCHHOCTEH
ayJIMTOPHUH.

CoTpyaHunuecTno:

® IOHUMATh 1 UCIIOJIb30BaTh MPEUMYIIIECTBa KOMaH/IHOM 1 MHIMBUAYaIbHON pabOThI PU peIICHUH
y4eOHBIX 3a/1a4; IPUHUMATh LI€JIb COBMECTHOM 1€ATEIbHOCTH, IJIAHUPOBATH OPraHU3alMI0 COBMECTHOI
paboThl, pacmpeneniTb BUABI padOT, OTOBAPUBATHCSA, OOCYXKIATh NPOLECC M Pe3yJbTaT PabOTHI;
0000111aTh MHEHUS HECKOILKUX JIIOHEH;

® yJaCTBOBATh B TPYMIIOBBIX (hopMax paboThI (00CYKIeHUsI, 0OMEH MHEHHUH, «MO3TOBBIC IIITYPMBI
U UHbIE); BBIMOJIHATH CBOIO YacCTh pabOThl U KOOPAMHHUPOBATH CBOU JCWUCTBUSA C JIPYTUMHU UYJICHAMHU
KOMaH/Ibl; OLIEHWBATh KaY€CTBO CBOETO BKJIa/la B OO MPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aHMOJICHCTBHSL.

3) VYuueepcanvuvie pezynamuenvie Oeiicmsus, odecneuusarom @GopMUposanue CMbICI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuszaums:

® COCTAaBJIATH IUIaH, AITOPUTM PELICHU 331a4H, BBIOMPATh CIIOCOO pElIeHUs ¢ YUYETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATD
BapUaHTHI pEUICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb:

® BJIaJICTh HAaBBIKAMM IO3HABATENBbHON peQEKCHU KaK OCO3HAHUS COBEpIIAEMbIX ACUCTBUHN U
MBICITUTENIbHBIX MPOIECCOB, UX PE3yJIbTaTOB; BIAJETh CIOCOOAMU CAMOIPOBEPKU, CAMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelleHHsl MaTeMaTH4YEeCKON 3a1auH;

® [IpEIBUJIETh TPYIHOCTH, KOTOPBIE MOT'YT BOSHUKHYTb IIPU PEIIEHNH 3a/1a4l, BHOCUTH KOPPEKTUBBI
B JICATENILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, IAHHBIX, HAWJEHHBIX OIIMOOK, BBISIBICHHBIX
TPYAHOCTEN;

® OIICHMBATh COOTBETCTBUE PE3ysbTaTa IeJIM U YCIOBUSAM, OOBSICHITh IPUYUHBI JOCTHKEHUS WIIH
HEJOCTH)KCHUSI Pe3yJIbTaTOB NEATEIbHOCTH, HaXOAWUTh OLIMOKY, JaBaTh OLIEHKY MNpUOOpPETEHHOMY
OTIBITY.

IHNPEAMETHBIE PE3YJIBTATbBI
10 KJIACC
OnepupoBaTh NOHATUAMM: TOUKA, NPsAMasi, INIOCKOCTb.
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[TpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIICJICTBUS M3 HUX MPH PEIICHHH T€OMETPHUYECKUX 3a7ad.

OnepupoBarh NOHATHAMU: NAPALIENBHOCTD U MEPIEHAUKYIIIPHOCTD NPSMBIX U IJIOCKOCTEH.

KrnaccuduiupoBars B3aMMHOE pacioioKeHUE MPSIMBIX U TIIOCKOCTEH B MPOCTPAHCTBE.

OmnepupoBaTh NOHATUSIMHE: JBYTPaHHBIN YTOJI, TPAHU IBYTPAHHOTO yTJIa, peOpo ABYTPAaHHOTO yTJIa;
JMHEWHBIN YTOJI IBYTPaHHOTO yIJIa; TpaJyCHas Mepa JIBYTPAHHOTO yIJa.

OnepupoBaTh NOHATHSIMH: MHOTOI'PAHHUK, BBITYKJIBIA M HEBBIMYKJIbI MHOTOTPaHHUK, 3JIEMEHTHI
MHOT'OI'PAHHMKA, IIPABUJIbHBI MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIC BHUJBI MHOTOTPAHHUKOB (IMUpaMUAa; TPU3Ma, MPSMOYTOJIBHBIN
napajuiejenumne, Kyo).

KnaccuunupoBaTb MHOTOrpaHHHMKH, BBIOMpas OCHOBaHMA IS Kiaccu(UKauuu (BBITYKIbIE U
HCBBIITYKJIBIC MHOT'OIPAHHUKH, IIPABUJIBHBIC MHOTOTPAHHUKHU,; TIMPSAMBIC W HAKIIOHHBIC TIPU3MBI,
napauieIeTUIIeIbI).

OmnepupoBath MOHATUSMHE: CEKYIIasi TNIOCKOCTh, CEYEHNUE MHOTOTPAHHUKOB.

OOBSACHATH MPUHIUIIBI IOCTPOCHUS CEUYCHH, UCTIONIB3YSl METO/I CIIEIIOB.

CTpOI/ITI: CCUCHUSA MHOI'OI'PaHHUKOB METOAOM CJICIOB, BBINIOJIHATH (BBIHOCHBIG) IMJIOCKHEC YCPTCIKU
W3 PUCYHKOB MPOCTBIX O0BEMHBIX (PUTYP: BU CBEPXY, COOKY, CHU3Y.

Pemrate 3amaun Ha HaXOXKIACHWE TEOMETPUYECKHX BEJIMYUH IO 00pas3laM WM aJIropuTMaM,
MMPUMCHAA U3BCCTHBIC aHAJIMTHUYCCKUC MCTOABI ITPU PCIICHUN CTAHAAPTHBIX MATCMATUYCCKUX 3adaY Ha
BBIYHCIICHUC paCCTOHHI/Iﬁ MCKAY ABYMA TOUKAMH, OT TOYKH 1O HpHMOﬁ, OT TOYKH 0 IIJIOCKOCTU, MCIKIY
CKPEIMBAOIIUMUCS MTPSMBIMH.

Pemrate 3amaun Ha HaXOXKIACHWE TEOMETPUYECKHX BEJIMYUH IO 00Opas3laM WM aJIropuTMaM,
MMPUMCHAA U3BCCTHBIC aHAJIUTHUYCCKUC MCTOABI ITPU PCHICHUN CTAHAAPTHBIX MATCMATUYCCKUX 3a1aY Ha
BBIYKCIICHUE YIJIOB MEXAY CKPEIUMBAIOIIUMHUCS MPSIMBIMHM, MEXAY NPSMON U IUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, TBYTPAHHBIX YTJIOB.

Breraucnare 00BEMBI M TUIOIMIAAM TMOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpH3Ma, MUPaMuia) C
npuMeHeHHeM (OpMyJl; BBIYUCIATH COOTHOIIEHHSI MEXAY IUIOMIAISIMU TOBEPXHOCTEH, 00BEMaMu
HOI[OGHBIX MHOT'OT'PpaHHUKOB.

OnepupoBarh MOHATHSAMHU: CUMMETPHS B NPOCTPAHCTBE; IEHTpP, OCh M IUIOCKOCTh CUMMETPHH;
IIEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3BnekaTh, mNpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HHPOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, npeacTaBICHHYIO Ha YepTEeKaxX U PUCYHKaX.

[TpumensTh TEOMETpHUECKUE (HAKTHI IUTSI PEIICHUST CTEPEOMETPHUYESCKHIX 3214, MPEITOIararmx
HECKOJIbKO IIaroB PEIICHMs, €CITN YCIOBUS IIPUMEHEHUS 3a/IaHbI B SIBHOW (hopMe.

IIpuMeHATH IpOCTEUIINE IIPOrPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBI
IIPH PEIICHUN CTEPEOMETPUICCKUX 3a]1ad.

[TpuBOAMTH TIpUMEPHI MAaTEMaTHUECKUX 3aKOHOMEPHOCTEH B TPUPOAC M KU3HHU, PACIO3HABaTh
NIPOSIBJIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

IIpuMeHATH NOJy4CHHBIC 3HAHUS HA IIPAKTUKE: AaHAJIM3UPOBATH PEAIIbHBIE CUTYallUU U IPUMEHSATh
U3yYEHHBIC MOHATHUS B MPOLIECCE MOUCKA PELICHHUS MaTeMaTHYecKH C(OPMYIHMPOBAHHON MPOOIEMBI,
MOJICITUPOBATh PEANbHBIC CUTYallMd Ha SI3bIKEC T€OMETPUH, HCCICIOBATH IOCTPOCHHBIE MOJEIU C
UCTIOJIb30BAaHUEM TE€OMETPHUYECKUX TOHSATHIA W TEOpEeM, ammapara aiureOpbl;, pemiatbh MpaKTHYeCKHe
3ala4yy, CBA3AaHHLIC C HAXOKIACHUCM I'COMCTPHUICCKUX BCINYHH.
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11 KJTACC

OnepupoBarh TOHATUSMU: MHIUHAPUYECKAsS MOBEPXHOCTh, OOpa3yIOUIUE IMIMHIPHYSCKON
MOBEPXHOCTH; LWJINHAP; KOHMYECKasi TIOBEPXHOCTh, 00Pa3yIoIe KOHUYECKOW MOBEPXHOCTH, KOHYC;
chepuyeckas MoBepXHOCTb.

Pacmo3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cdhepa u 1map).

OOBACHATH CrIOCOOBI MOTYYSHUS TEJl BPALICHHUS.

KnaccugunupoBaTs B3auMHOE PacnoioxkeHne chepbl U TIOCKOCTH.

OnepupoBaTh NOHATUSIMU: IAPOBON CErMEHT, OCHOBAHME CETMEHTA, BHICOTA CETMEHTA; IIapOBOM
CJIOM, OCHOBaHME LIAPOBOTO CII0sI, BHICOTA IIIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Beruncnsate 00BEMBI W IIJIOMAAM TMOBEPXHOCTEH TeNl BpAIIEHUS, TEOMETPHUYECKHX Tel C
npuUMEeHEHHEeM (HOpMYII.

OnepupoBaTh NMOHSTUSIMU: MHOTOTPAaHHMK, BIIMCAHHBIM B cepy M OMUCAHHBIA OKOJIO c(epsl;
cdepa, BliMcaHHAs B MHOTOTPAHHUK WJIM TEJIO BPAICHHUSL.

BBIYHCIATE COOTHOLIEHUS] MEXKIY TUIOMIAISIMU MTOBEPXHOCTEH U 00BEMaMH MOAOOHBIX TETI.

N3o6paxaTs u3yuaembie GUTYPHI OT PYKH U C TPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BrImoaHATE (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY,
cOOKY, CHH3Y; CTPOUThH CEUEHUS TEJl BpalllCHHUS.

W3Bnekarb, WHTEpHpEeTHPOBaTH U NPeoOpazoBbIBaTh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPHUYECKUX PUTYpPaAX, MPEACTABICHHYIO Ha YepTekKaxX U PUCYyHKaX.

OmnepupoBarh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATh 1eHCTBUS CI0KEHUS BEKTOPOB, BHIYMTAHHS BEKTOPOB U YMHOXKEHHS BEKTOpa Ha YUCIIO,
00BACHATH, KAKUMH CBOMCTBAMHU OHM 00J1amaloT.

[TpuMeHsITh MpaBUIIO apaUICTICIUIIeA.

OnepupoBarh MOHATHSIMH: JEKapTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJbh BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpPA, YroJd MEXKIY BEKTOpaMH, CKaJspHOE MPOU3BEICHUE
BEKTOPOB, KOJUTMHEAPHbIE U KOMITJIAHAPHBIE BEKTOPBHI.

Haxoauth cymMMy BEKTOPOB M TPOM3BEICHHE BEKTOpAa HAa YHWCIIO, Yrol MEXIy BEKTOpaMH,
CKaJIsIpHOE TIPOM3BEICHUE, PACKIIAILIBATh BEKTOP MO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBath IUIOCKOCTh YpaBHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT.

[IpumensTh reomeTpuyeckue (PakThl A7 PEIICHUs] CTEPEOMETPUUECKUX 3a/1ad, IPEANOoJIararoInx
HECKOJIBKO IIaroB PeIIeHMs], €CIH YCIOBUS TPUMEHEHUS 33/IaHbl B IBHOH GopMe.

Pemarp npocreiinie reoMeTpUIecKre 3a/1a4 Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A.

Pematsb 3a1aun Ha 10Ka3aTENbCTBO MaTEMaTHUECKUX OTHOILIEHUHN M HAXOXKICHUE FEOMETPUUECKUX
BEJIMYMH MO 00pa3liaM WM alrfOpUTMaM, MPUMEHSST U3BECTHBIE METO/IbI MPU PELIEHUU CTaHIaPTHBIX
MaTeMaTHUYECKUX 3a1ad.

[TpuMeHsITh pOCTEHIe MPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAITMOHHBIE CHCTEMBI
IIPU PEIICHUN CTEPEOMETPUUECKHUX 3a]1ay.

[IpuBoIUTE MpUMeEpPbl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJAE U KU3HH, pacro3HaBaTh
IPOSIBJIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[TpuMeHsITh MOTyUYEHHBIC 3HAHUS HA MMPAKTUKE: aHATH3UPOBATh PEAllbHbIC CUTYAIlUN U TPUMEHSTh
M3YYCHHBIE MOHATHS B MpoOIlecce MOMCKa PEHIeHHs] MaTeMaTHYecKu CPOpMYIUPOBAHHON MPOOIEMBI,
MOJIEJIMPOBaTh peajbHblE CUTyallMd Ha S3bIKE T€OMETPHUH, HCCIEIOBATh MOCTPOEHHBIE MOJENU C
UCIIOJIb30BAaHUEM TE€OMETPUYECKHUX TOHATUH M TEopeM, ammapaTta aiareOpbl; pemiath MpaKTHYeCKHe
3a/1a4M, CBSI3aHHBIC C HAXOXKIEHUEM IeOMETPUIECKIX BEITUYHUH
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KouunyecTBo 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHue
(undposbie)
n/ | pasiesioB U TeM Bcer  Konrtpoasn = IIpaxkTuyeck
oOpa3oBaTe/ibHbIE
n | IporpamMmbl 0 ble padoThI ue padoTbl
pecypchl
1 Beenenue B 10 https://m.edsoo.ru/C503R7VI
CTEPEOMETPHIO P
[Ipsambie u
MIJIOCKOCTH B
MIPOCTPAHCTBE. https://m.edsoo.ru/WT7NSO1
2 12 1
[MapamienbHOCTh 4T
MPSIMBIX U
IJIOCKOCTEN
[lepnienaukysspHO
PHCHIHRY AP https://m.edsoo.ru/V611APU
3 CTb MPSIMBIX U 12 cD
MIJIOCKOCTEM T
Yrael Mmexay
4 — 10 1 https://m.edsoo.ru/R38METB
P TQ
TJIOCKOCTSIMU
https://m.edsoo.ru/ XPWIUSF
5 MHororpaHHUKU 11 1 PS:LALEES00.0
B2
6 O0BEMBI 9 1 https://m.edsoo.ru/010FX2SJ
MHOTOTPaHHHKOB B
[ToBTOpEHME:!
7 CeuCHIA 4 1 https://m.edsoo.ru/L1AAMH
’ 03D
pacCTOSIHUSA U YIJIbI
OBIIEE
KOJIMYECTBO
68 5 0
YACOB I10
I[TPOT'PAMME

12



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

11 KJTACC

HauMenoBan
Ne

KoandyecTBo 4acosB

He pa3iesioB
U TeM

n/

n
NpOrpamMmsbl

Bcer
0

KonTpoasu
ble padoThI

IIpakTnyeck
ue padoTsl

DJIeKTPOHHbIE
(ungposBbie)
oOpa3oBaTe/ibHbIEC

pecypchl

Tena
BpaIieHus

12

https://m.edsoo.ru/HYOWQL
5KQ

2 O0OBEMEI TENT

https://m.edsoo.ru/B9ORVIY
C9

Bexkrops! u
3 KOOpJUHATHI B
MIPOCTPAHCTBE

10

https://m.edsoo.ru/4NCL4GO
MFE

[ToBTOpEHUE,
000011IcHHE,
cucTeMaTu3ailg

U 3HAHUU

https://m.edsoo.ru/DORV3P7
25

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34

IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBO 4acoB

Bce
ro

KonTtpoasn
HbIe
padoThI

IIpakTHye

CKHE
us

padoThI

Jlara
U3Y4YeH

DJIEKTPOHHBIE
uudposeie
o0pa3oBaTe/bHbIE

pecypcbl

OcHOBHBIE
TTOHSATHUS
CTEPEOMETPHU:
TOYKa, IpsMasi,
TJIOCKOCT,
MIPOCTPAHCTBO.
IIpaBuina
M300paKeHUs Ha
PUCYHKAX:
M300pakeHUs
IUIOCKOCTEH,
napajuieIbHbIX
MIPSIMBIX
(oTpe3koB),

pb

CeHTA6

https://m.edsoo.ru/D3VC
J7UN4

13



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725
https://m.edsoo.ru/DORV3P725
https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/D3VCJ7UN4

CEpEIHUHbI
OTpe3Ka

IlonsaTus:
MEPECEKAIOIINEC
s TIIIOCKOCTH,
MEPECEKAIOIINEC
s mpsiMas u
IUIOCKOCTh

CeHTab6
pb

https://m.edsoo.ru/NR6V
JYCGK

IlonsaTus:
MEPECEKAIOIINEC
s TIIIOCKOCTH,
MepeCceKaronmec
s IpsiMas u
IUIOCKOCTh

CeHTab6
pb

https://m.edsoo.ru/O6RN
DFAMO

3HAKOMCTBO C
MHOT'OrpaHHUKamM
1, U300paKeHHE
MHOTOTPaHHUKOB
Ha PUCYHKax, Ha
MPOCKITMOHHBIX
gepTexax

CeHTab6
pb

https://m.edsoo.ru/KMU
QPILLO

HauansHbie
CBEJICHUS O KyOe
U TIHpaMU/Ie, uX
pa3BEPTKU U
MO/ICIIH.
Ceuenus
MHOTOTPaHHUKOB

CeHTa6
pb

https://m.edsoo.ru/FPW2
JNHCZ

HauansHbie
CBEJICHUS O KyOe
U TUPAMHU/IE, UX
pPa3BEPTKU U
MOJICTIN.
Ceuenus
MHOTOTPaHHUKOB

CeHTa6
pb

https://m.edsoo.ru/1IMQ3
AJ3S5

INoustue 00
AKCHOMAaTHYECKO
M IIOCTPOEHUU
CTEPCOMETPUH:
AKCHOMBI
CTEPCOMETPUH U

CeHTab6
pb

https://m.edsoo.ru/SLMI7
R3BL

14



https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/SLMI7R3BL

CICACTBUA U3
HHUX

INoustue 00
AKCHOMAaTHYECKO
M IIOCTPOEHUU
CTEPCOMETPUH:
AKCHOMBI
CTEPCOMETPUH U
CJIEJICTBHS U3
HHX

CeHTab6
pb

https://m.edsoo.ru/DUKA
X7QE1

IToustue 00
AKCHOMAaTHYECKO
M TIOCTPOCHUHU
CTEPEOMETPHH:
AKCHOMBI
CTEPCOMETPUH U
CJICACTBUA U3
HHUX

OKTA6p

https://m.edsoo.ru/YPKS
SMLJL

10

ITonstHe 00
AKCHOMAaTHYECKO
M IIOCTPOEHHUU
CTepEOMETPUH:
AKCHUOMBI
CTEpEOMETPUHU U
CIEACTBHS U3
HHX

OKTAb6p

https://m.edsoo.ru/I3A98
J6Z9

11

Bzanmnuoe
pacIoIOKEHNE
l'[p}IMBIX B
MPOCTPAHCTBE:
MEepeCeKaroImec
s1, MapaJlJIeIbHbIC
u
CKPEILHBAOIINEC
s IpSIMBIE

OKTA6p

https://m.edsoo.ru/IUTW8
KR5Q

12

[TapannensHOCTH
MPSIMBIX U
IJTIOCKOCTEH B
MIPOCTPAHCTBE:
rapajuieIbHbIE
MpsIMBIE B
MIPOCTPAHCTBE;

OKTAb6p

https://m.edsoo.ru/CS9OV
LQLH6

15



https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/CS9VLQLH6

MapajIelbHOCTh
TPEX OPSAMBIX

[TapannenpsHOCTH
MPSIMBIX U
IJIOCKOCTEH B

OKTA6p

https://m.edsoo.ru/PO5J6

13 | mpoctpaHcTBeE: ] D23V
[TapannensHOCTH
NpSAMON 1
IUIOCKOCTH
Vraml ¢
14 coamPaBICHHLL OkTAbp  https://m.edsoo.ru/LLJA
p b VHVBW
MU CTOPOHAMH
Yron mexny
15 | DML B OkTAbp  https://m.edsoo.ru/KGIM
p b 80EUK
MIPOCTPAHCTBE
Yron mexny
16 | IDAMEIML B OkTtabp | https://m.edsoo.ru/24LV
P b WHIVS
MPOCTPAHCTBE
[TapannensHOCTH
IUIOCKOCTEH: https://m.edsoo.ru/BUST
17 Honabpb
rapajuiejibHbIe OHZT
IUIOCKOCTH
CpoiicTBa
T R — HoR60b https://m.edsoo.ru/0KQQ
p H P> K2ABA
IUIOCKOCTEN
IIpocreiimue
MPOCTPAHCTBEHH
bie GUTYPBI HA https://m.edsoo.ru/MRT]1
19 Hoabpb
MJIOCKOCTH: P 3XP79
TeTpasap, Kyo,
napajuieJIeuIe]|
I1 ://m. .
20 OCTpOf:HI/Ie HoR6pb https://m.edsoo.ru/DI3A
CECUCHUU X05J8
I1 ://m. .
71 OCTpOUCHI/Ie Hos6pb https://m.edso00.ru/20GC3
CEUEeHUU ZP9P
KonTponbnas
pabora 1o Teme
HH .
2 psIMBIE U HoR6pb https://m.edsoo.ru/BI405
IJIOCKOCTH B QJEB

IIPOCTPAHCTBE.
[TapannenpHOCTH

16



https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/BI4O5QJEB

MMpsAMBIX U

mI0cKocTein"”
Ilepnenaukymsp
HOCTB IIPSIMOM U
73 IUIOCKOCTH: HoR6pb https://m.edsoo.ru/RN45
MEPIIEHANKYIISIPH YBOSR
b€ MPSMBIE B
MIPOCTPAHCTBE
IIpsimMblIe
24 rapajuieibHbIE U HoR6pb https://m.edsoo.ru/32MX
HEPIICHIUKYIIIPH RZDDL
bI€ K IJIOCKOCTH
IIpsimMblIe
75 rapajieibHbIe U Hos6pb https://m.edsoo.ru/JPUO
HEePIICHAUKYIISIPH TOI3N
b€ K TJIOCKOCTH
[Tpusnak
MEPIEHAUKYIIPH Aexkabp  https://m.edsoo.ru/DC41
26 .
OCTH MIPSAMOM 1 b WoK14
IIJIOCKOCTH
[Tpusnak
27 MEPIEHAUKYIIPH Aexkabp  https://m.edsoo.ru/HD3D
OCTH IIPSIMOU U b 63S5P
IJIOCKOCTH
Teopema o
)3 psAMOI Nekabp | https://m.edsoo.ru/YOIQS
HEPIICHIUKYIISIPH b MOHI
OM TIJIOCKOCTH
Teopema o
29 psAMOI Nekabp | https://m.edsoo.ru/81R5K
MEPIIEHANKYIISPH b USRJ
OM IIJIOCKOCTH
Teopema o
NpAMOi1 Nekabp  https://m.edsoo.ru/HFKN
30
NEPIEHIUKYIISIPH b PKZTT
O IJIOCKOCTH
Ilepnenaukymsp
Y HaKJIOHHBIE:
31 paccTosiHuE OT Nekabp  https://m.edso0o.ru/638G
TOYKH JI0 b KWY7V
IIJIOCKOCTH,

paccTosiHuE OT

17



https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/638GKWY7V

IpsIMOH 10
IJIOCKOCTH

32

Ilepnenaukymsp
U HaKJIOHHBIC:
paccTostHUE OT
TOYKHU 10
IJIOCKOCTH,
paccTosiHuE OT
NpAMOM 10
IIJIOCKOCTH

Jekabp

https://m.edsoo.ru/AD6R
CACRA

33

Ilepnengukymsp
Y HaKJIOHHBIC:
paccTosiHuE OT
TOYKH 10
IJIOCKOCTH,
paccTosiHuE OT
IpsIMOH 10
IIJIOCKOCTH

Jekabp

https://m.edsoo.ru/VLLI
Q7HXC

34

[Tepnienaukysp
Y HaKJIOHHBIE:
paccTostHUE OT
TOYKHU JI0
MIJIOCKOCTH,
paccTostHUE OT
NPpAMOM 10
IJI0CKOCTH

AHBapb

https://m.edsoo.ru/6P5BV
V34R

35

VTasl B
MIPOCTPAHCTBE:
YOl MEXAY
NpAMON 1
IUIOCKOCTBIO

AHBapb

https://m.edsoo.ru/PSFJX
UAII

36

JIByrpaHHbII
yroJ1, JIMHEWHBIN
yromu
IBYTPaHHOIO
yria

AHBapb

https://m.edsoo.ru/6R4A0
EOMD

37

JIByrpaHHBbII
yroJ1, JIMHEWHbIN
yromu
IBYTPaHHOIO
yria

AHBapb

https://m.edsoo.ru/ML0Z
ZYZC7
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https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/ML0ZZYZC7

38

Ilepnengukymsp
HOCTB
IUIOCKOCTEH:
MpU3HAK
MEePIEeHANKYIISIPH
OCTH JIBYX
IUIOCKOCTEH

AHBapb

https://m.edsoo.ru/YRQD
SMONH

39

[Tepnienaukyssp
HOCTb
IUIOCKOCTEH:
MIPU3HAK
MEPIEHIUKYIIIPH
OCTH IBYX
ILTIOCKOCTEH

AHBapb

https://m.edsoo.ru/DY2A
F84T2

40

[Tepnienaukysp
HOCTb
IUIOCKOCTEH:
MPU3HAK
MEPIEHIUKYIIIPH
OCTH JIBYX
IUIOCKOCTEH

despan

https://m.edsoo.ru/TS8O
A9NH2

41

Teopema o Tpéx
MEPIEHIUKYIIIpa
X

despan

https://m.edsoo.ru/OWS5L
Z1RVZ

42

Teopema o Tpéx
MEPIEHIUKYIIIpa
X

despan

https://m.edsoo.ru/OP44
KE54N

43

Teopema o Tpéx
MepIeHIUKYIsIpa
X

despan

https://m.eds0o0.ru/OWGS8
1WDV3

44

KonTponbnas
pabora 1o Temam
"Tlepnenaukyisip
HOCTb MPSIMBIX U
Iockoctein" u
"Vrasl MexIy
MPSIMBIMU U
TJIOCKOCTSIMU"

despan

https://m.edsoo.ru/VOXA
BPOPB

45

IlousTue
MHOTOTpaHHUKA,
OCHOBHBIC
3JICMCHTBI

despan

https://m.edsoo.ru/L5SFTE
Z30QX
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https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/L5FTEZ8QX

MHOTr'OrpaHHUKa,
BBIITYKJIbIE U
HEBBIITYKJIbIE
MHOT'OTPaHHUKHY;
pa3BEpTKa
MHOTr'OrpaHHUKa

46

[Tpuszma: n-
yroJbHast
pU3Ma; TpaHu U
OCHOBaHUs
MIPU3MBL; TIpsIMast
Y HaKJIOHHAs
MIPU3MBI;
OOKOBas 1
MOJIHAS
MOBEPXHOCTh
MIPU3MBI

MapTt

https://m.edsoo.ru/ZAL6
DKFQL

47

[Tapamtenenunen
MPSMOYTOJIbHBII
napasuiesenumnesa
U €ro CBOMCTBA

MapTt

https://m.edsoo.ru/ITCO
B1WIO

48

[Mupamupa: n-
yroabHas
UpaMuia, TpaHu
M OCHOBaHUE
MUPaAMU/IBI,
OoKoBas u
IIOJITHas
IIOBEPXHOCTH
HI/IpaMI/II[BI;
HpaBI/IJIbHaSI nu
yceu€HHas
nupamMuaa

MapTt

https://m.edsoo.ru/1TOFX
00PA

49

IIpaBunbHbIE
MHOI'OTPAHHUKH:
IIOHSATHE
IIPaBHJIBHOTO
MHOI'OTPaHHMKA;
IIpaBUJIbHAS
pu3Ma u
IIpaBUJIbHAS
MIApaMUJIa;

MapTt

https://m.edsoo.ru/LWN
GFZTWE
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https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/LWNGFZTWE

MpaBUIbHAS
TpeyrojbHas
nupamMuia u
MPaBUIbHBII
TeTpa’ap; Kyo

50

IIpencrasnenue
0 IIPaBUJIBHBIX
MHOTOTPaHHUKAX
: OKTa’p,
JNOJEKadap U
HKOCadIp.

MapTt

https://m.edsoo.ru/06SHO
2IDD

51

Cummerpus B
MPOCTPAHCTBE:
CUMMETpPHUS
OTHOCHUTEIBHO
TOYKH, IPSIMOMH,
TJTIOCKOCTH.
DJIEMEHTBI
CUMMETPHUU B
nupamuaax,
napajienenumnen
ax, MpaBUIIbHBIX
MHOTOTpaHHUKaX

MapTt

https://m.edsoo.ru/SWEU
CI9ENR

52

Breraucnenune
9JIEMECHTOB
MHOTOTPAaHHUKOB
: pé06pa,
JMaroHaju, yribl

Anpenb

https://m.edsoo.ru/EUP4
MN760

53

[nomanw
OOKOBOM
ITOBEPXHOCTH U
MOJTHOMN
ITOBEPXHOCTHU
IIPSIMOY IIPU3MBI,
IJI011A]Tb
OCHOBaHHI,
Teopema o
OOKOBOM
ITOBEPXHOCTHU
MPAMOU MPU3MBI

Anpenb

https://m.edsoo.ru/SQY9
XSIL6

54

Ilnomanpe
00KO0BOI1
MTOBEPXHOCTH U

Anpenb

https://m.edsoo.ru/R22FH
BG60
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https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/R22FHBG6O

IIOBEPXHOCTHU

MpaBUILHON
MMUPaAMU/IBI,
Teopema o
IUTOIIAIA
OOKOBOI
MMOBEPXHOCTHU
YCEUEHHOU
MU PAMHIBI
KonTponbnas
pabota mo Teme https://m.edsoo.ru/VHYN
55 Anpenb
"MHoOrorpaHHuK JOMQD
I/I"
56 ITousitue 06 Abens https://m.edsoo.ru/GMI1L
0GBEME P 394G
O0BéM https://m.edsoo.ru/B307P
57 Anpenb
MUPaMUIBI SWTC
O0BéM https://m.edsoo.ru/PQZ9
58 Anpenb
MUPaMUIBI ED3YF
59 O0BéM Abens https://m.edsoo.ru/RZ8BI
MMUPaAMHUIbI P ™U9
O0BéMm . https://m.edsoo.ru/OHRF
60 Mait
MUPaMUIBL O2LCT
. https://m.edsoo.ru/YEQP
61 | O0BEM mpU3MBI Mat 637D4
.. https://m.edsoo.ru/B46E
M
62 | OOBEM mpU3MBI ai MRRGE
. https://m.edsoo.ru/FIMQ
63 | O0BEM mpU3MBI Mat WEKET
KonTponbnas
padora no Tewe https-//m.eds00.ru/23S50
.. . ps://m.edsoo.ru
" M
64 O0BEMBI an IRON
MHOT'OTPaHHUKOB
[ToBTOpEHHUE,
000011IeHNE
CHCTEMaTH3aIus
65  smammuii Mait https://m.edsoo.ru/KXTO
’ CIOJG
ITocTpoenue
CEeUYeHUI B
MHOTOTPaHHHUKE
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https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/KXTOCIOJG

66

IToBTOpEHME,
000011eHNE
CUCTEMAaTU3ALHS
3HaHUM.
Brruucnenue
PaCCTOSTHUM:
MEXy IBYMs
TOYKaMH, OT
TOYKH J10
IpsIMOH, OT
TOYKH 10
IJIOCKOCTH,
MEXIY
CKPEIINBAIOIIUM
UCS IPSIMBIMU

https://m.edsoo.ru/HKP61
3JucC

67

Hrorosas
KOHTPOJIbHAS
paborta

https://m.edsoo.ru/KB3E
K0A9U

68

IToBTOpEHME,
000011eHNE
CHCTEeMaTH3aIus
3HAHWH.
Brranciaenue
YIJIOB: MEXKIY
CKPEUIUBAIOIINM
UCS MPSMBIMU,
MEXIy NPSMOU U
IUIOCKOCTBIO,
JIBYTpaHHBIX
YIJIOB, YTJIOB
MEXY
IUIOCKOCTSIMH

Mait

https://m.edsoo.ru/X7CJ
U5LO0

OBILIEE
KOJIMYECTBO
YACOB IO
[IPOT'PAMME

68

11 KJTACC

Ne
n/
n

KoanuecTBO 4acoB

Tema ypoka

Bce

KonTpoanb
Hble
padoThl

IpakTnue
cKHe
padoThI

JlaTa
H3yYeH
U

DJIEKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcsbl
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https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0
https://m.edsoo.ru/X7CJU5LO0

Cdepa u map:
LCHTD,
pamuyc,
JMaMeTp;
IUTOMIA/Th
[IOBEPXHOCTHU
cepsl

CeHTAb6
pb

https://m.edsoo.ru/TW8Z
59CHIJ

B3anmuoe
pacIoyoKeH!
e chepsl 1
TUIOCKOCTH;
KacaTeJbHas
MIOCKOCTH K
cdepe;
TUTOIIAb
chepsl

CeHTA6
pb

https://m.edsoo.ru/YCM
WC4M31

N3o6pakenue
cdepsl, mapa

Ha IJIOCKOCTH.
CedeHnus mapa

CeHTAb6
pb

https://m.edsoo.ru/QDCF
S8UGXE

[unusapuyec
Kas
MIOBEPXHOCTb,
oOpa3yromiue
LUIHHPUYEC
KO
MOBEPXHOCTH,
0Chb
LWIMHAPHYEC
KOM
IIOBEPXHOCTHU

CeHTAb6
pb

https://m.edsoo.ru/8516B
BEO7

Hunmuaap:
OCHOBaHMS U
OoxoBas
IIOBEPXHOCTb,
oOpa3yrorias
1 OChb;
IJI0IIAIb
OOKOBOH U
TTOJTHOM
MTOBEPXHOCTH

CeHTAb6
pb

https://m.edsoo.ru/WOJR
979V9

N3o6paxkenue
ITHH/PA HA

OKTAbp

https:/m.edsoo.ru/OYM
SPW10Z
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https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/OYMSPW10Z

MJIOCKOCTH.
Pa3BépTka
HWIHHIPA.
Ceuenus
HWIMHIpA
(TII0CKOCTHIO,
napajiebHON
WIH
NepHeHANKY IS
pHOH ocH
UAJTUHIPA)

Konunueckas
MOBEPXHOCTb,
oOpa3yrorniue
KOHHMYECKOM
MTOBEPXHOCTH,
OCb U
BEpIIIMHA
KOHMYECKOM
MOBEPXHOCTH

OKTAbp

https://m.edsoo.ru/H64Q
F3E6R

Konyc:
OCHOBaHUE U
BEpILIMHA,
oOpazyromas
U OCb;
TUTOMIA b
OOKOBOH 1
TOJIHOM
MOBEPXHOCTHU

OKTAb6p

https://m.edsoo.ru/Q4EU
BB6GT

Y ceu€HHbIi
KOHYC:
oOpa3yromiue
U BLICOTA;
OCHOBaHMS U
OokoBas
MTOBEPXHOCTh

Honbpb

https://m.edsoo.ru/SOVNI
TU20

10

N3obpaxenue
KOHYyCa Ha
MJIOCKOCTH.
Pa3BépTka
KOHYyca.
Ceuenus
KOHYyca

Hosbpb

https://m.edsoo.ru/OPV9
CKUYU
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https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/0PV9CKUYU

(MII0CKOCTHIO,
napasuiebHON
OCHOBAHHUIO, U
IJIOCKOCTBIO,
MPOXOISIICH
yepes
BEPILUHY)

11

KomOunamus
TEJ BpaIICHUS
u
MHOTOTPaHHHK
OB

Hosbpb

https://m.edsoo.ru/4VHG
TYXS8F

12

MHororpanuu
K, OITMCAHHBIN
0KOJIO chephr,
chepa,
BIIMCaHHAas B
MHOT'OTpaHHUK
WU B TCJIO0
BpallleHus

[ekabp

https://m.edsoo.ru/RMY
YI1STLP

13

ITousarue o6
00BEMeE.
OCHOBHBIE
CBOMCTBaA
00BEMOB Tel

Jekabp

https://m.edsoo.ru/4CEN
HGLOZ

14

O0BéM
ITHH/IPA,
KOHYyCa

[ekabp

https://m.edsoo.ru/W8TG
N5Z99

15

O0BEM mrapa u
TUTOIIAb
cepsl

[ekabp

https://m.edsoo.ru/G7AY
CMOITT

16

[ToxoOubIE
Tena B
MPOCTPAHCTBE.
CooTHoOIICHUS
MEXIY
ILTOIIAISIMHA
[IOBEPXHOCTEN
, 00BéMaMu
IMOAOOHBIX TEI

[ekabp

https://m.edsoo.ru/4N04F
YUUX

17

KonTtponbHas
paborta o

AxBapb

https:/m.edsoo.ru/KCOM
HISWW
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https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/KC9MHJ5WW

teMmaM "Tena
BpalleHus" u
"O0wembl TET"

18

Bektop Ha
IJIOCKOCTH U B
MIPOCTPAHCTBE

AnBapb

https://m.edsoo.ru/AQ40
5SB7C

19

CnoxxeHue u
BBIYHUTAHUC
BEKTOPOB

AxBap

https://m.edsoo.ru/PMNH
TUK7G

20

YMHOXKEHHE
BEKTOpa Ha
qUCIIO

despan

https://m.edsoo.ru/4H7PL
GBI

21

Paznoxxenne
BEKTOpa 10
TpEM
HEKOMILJIaHAp
HBIM
BEKTOpaM.
IIpaBuio
napajienenun
ena

deBpa
Nb

https://m.edsoo.ru/NZSOL
FWNI

22

Pemenune
3ajad,
CBSI3aHHBIX C
MpUMEHEHUEM
npaBuil
NIEUCTBHUI C
BEKTOpaMu

deBpa
Nb

https://m.edsoo.ru/73F23
EPUS5

23

Koopaunarho-
BEKTOPHBIN
METOJ IPU
peleHun
reOMETPUYECK
HX 3a1a4

MapTt

https://m.edsoo.ru/BBII39
77U

24

[IpssmoyronsH
ast cucreMa
KOOpJMHAT B
IIPOCTPAHCTBE.
Koopaunatsl
BEKTOPA.
IIpocreiimue

Mapt

https://m.edsoo0.ru/X9TSD
NSQ3

27



https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/X9TSDNSQ3

3a7a4d B
KOOpJIMHATaX

25

Yron mexny
BEKTOpPAMH.
CxkansipHoe
MIPOU3BEJICHUE
BEKTOPOB

MapTt

https://m.edsoo.ru/RPAQ
MBCDO

26

Brraucnenue
YIJIOB MEXITY
NpSIMBIMHU U

IIOCKOCTSIMH

Anpenb

https://m.edsoo.ru/EGRV
3NF84

27

KonTponbHas
paborta o
TeMe
"BekTopsl n
KOOPJIMHATHI B
IIPOCTPAHCTBE

Anpenb

https://m.edsoo.ru/N8KE
LEBHL

28

[ToBTOpEHME,
00001IeHNE U
CHCTEeMAaTH3all
WS 3HAHUH.
OcHOBHBIE
urypsr,
(baKThI,
TEOPEMBI

Kypca
MJIaHUMETPUU

Anpenb

https://m.edsoo.ru/16ASE
1TYU

29

IToBTOpEHME,
000011IEHE U
CHCTEeMAaTH3all
WS 3HAHUM.
OcHOBHBIC
uryper,
(baKThI,
TEOPEMBI

Kypca
TUTAHUMETPUH

Anpenb

https://m.edsoo.ru/VEMV
Y73YE

30

[ToBTOpEHME,
000011IEHE U
CHCTEMAaTH3aIl
WS 3HAHUH.

https://m.edsoo.ru/UF02
M943T

28



https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/UF02M943T

3amaun
TUTAHUMETPHH
1 METOJIBI HX
pelIeHUs

31

IToBTOpEHME,
00001IeHNE U
CHCTEMAaTH3aIl
WS 3HAHUH.
3agaun
MJIAHUMETPUU
1 METOJBI UX
peuieHus

https://m.edsoo.ru/FG4PJ
N2IF

32

IToBTOpEHME,
000011IeHE U
CHCTEMaTHu3all
WS 3HAHUM.
OcHOBHBIC
uryper,
(axThl,
TEOPEMBI

Kypca
CTepEOMETPUH

https:/m.edsoo.ru/ZY 6B
YLY7W

33

Hrorosas
KOHTPOJIbHAS
paborta

https:/m.edsoo.ru/VP8C
XO0C4C

34

[ToBTOpEHME,
00001IeHNE U
cHcTeMaTHu3all
WS 3HAaHUK

https:/m.edsoo.ru/70QS
TDCAP

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34 3 0

POBEPSEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUMSI OCHOBHOM
OBPA3OBATEJIbHON ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJabTara
7 ['eomeTpus

29



https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP

7.1

OHGpI/IpOBaTB IMOHATHUAMU: TOYKA, IIpAMast, MIOCKOCTb

7.2

IIpuMEHATH aKCUOMBI CTEPEOMETPUHU U CIIEACTBUS U3 HUX IIPU PELICHUU

TCOMETPHUICCKUX 3aaa4d

7.3

OnepupoBaTh MOHATHSIMH: MapaUIETbHOCTh U MEPIEHIUKYISIPHOCTD

IPSIMBIX U IIJIOCKOCTEMN

7.4

KnaccudunupoBaTsh B3aMHOE pacliooKeHUE MPSAMBIX U IJIOCKOCTEH B

IPOCTPAHCTBE

7.5

OnepupoBaTh NOHATHUSAMU: IBYTPAHHBINA YTOJI, TPAHU IBYTPAHHOTO yTJIa,
peOpo ABYrpaHHOTO yrjla, JHMHEWHBIA Yrojd JBYTPaHHOTO YIJa,

rpajaycHas Mepa IByTpaHHOTO yria

7.6

OHGpI/IpOBaTB MOHATHUAMU. MHOTOI'PaHHUK, BbIHyKJIHI\/'I n HGBHHyKJIHﬁ
MHOI'OI'paHHUK, OJICMCHTBI MHOI'OIr'paHHHKa, HpaBI/IJ'IBHHﬁ

MHOT'OTpaHHUK

7.7

PacriozHaBaTh OCHOBHBIE BHJIbI MHOIOTPAHHUKOB (IIMpamMuaa, MpU3Ma,

MIPSIMOYTOJIBHBIN TTapajuIeJIenuIe], Kyo)

7.8

KnaccupunupoBarb MHOTOTpaHHUKH, BbIOMpas OCHOBaHMS IS
kjnaccuuKanuy  (BBIMYKJIbIE M HEBBINYKJIbIE  MHOTOTPAHHUKH,
IPABWIBHBIE MHOTOTPAHHHMKM, TIPSMBIE M HAKJIOHHBIE IIPU3MBI,

napajuieienuneab)

7.9

OnepupoBaTb  HOHSTHUAMH: CceKkyl@ass  IUIOCKOCTb, ceueHue

MHOI'OI'PaHHUKOB

7.10

OOBSICHATh NPUHIUIBI TMOCTPOCHUS CEUYEHUH MHOTOIPAaHHUKOB,

HCIIOJIB3YA MCTOH CJICIOB

7.11

Crpouth ce4eHHMsIT MHOTOTPAHHHMKOB METOAOM CJIEIOB, BBINOIHATDH
(BBIHOCHBIC) TIJIOCKHME YEpPTE)KU M3 PHCYHKOB MPOCTHIX OOBEMHBIX

buryp: BuI CBepxy, COOKY, CHU3Y

7.12

Pemate 3aaun Ha HAXO0XKICHUE TEOMETPUUYECKUX BETMYUH IO 00pasiam
WM aJITOPUTMAaM, MIPUMEHSS WU3BECTHBIE aHATMTUYECKHE METOIbl MPHU
pelIeHUur CTaHJApTHBIX MaTeMaTHYECKHUX 3aJ]ad Ha BBIUMCICHUE
paccTOSTHUN MEXy ABYMsI TOUKaMH, OT TOUYKHU JI0 MPSIMOM, OT TOUKH 10

IIJIOCKOCTH, MEKAY CKPCIIUBAOIIUMHUC ITPAMBIMHA

7.13

Pemate 3aaun Ha HAXO0XKICHUE TEOMETPUUYECKUX BETMYUH IO 00pasiam
WU aJITOPUTMAaM, IPUMEHSS U3BECTHBIE aHATMTUYECKHE METOIbl MPHU

PEIICHNHU CTAaHAAPTHBIX MAaTEMATHYCCKUX 3a/a4 Ha BBIYHCIICHHUE YIJIOB

30




MEXAY CKPELIUBAIOIMUMUCS MPIMBIMH, MEXAY IIPSIMOM U IJIOCKOCTHIO,

MEX]y TJIOCKOCTSIMHU, ABYTPAHHBIX YTJIOB

7.14

Boruncnsate 00bEMBI M IJIOLIAAM TOBEPXHOCTEM MHOTOTPaHHHUKOB
(mpusma, mnHpamMuza) C OpUMEHEHHEM  (OpMYJ,  BBIUUCISTH
COOTHOILIEHUS MEX 1y TUIOMIAIIMU IOBEPXHOCTEH, 00bEMaMU MOTO0OHBIX

MHOT'OrpaHHUKOB

7.15

OnepupoBaTh NOHIATUSIMU: CUMMETPUS B IIPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (QUTYPBI

7.16

W3Bnekatb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATh MH(OpMAIUIO O
IPOCTPAHCTBEHHBIX TEOMETPUUYECKHX (UTypax, MpPEeACTaBICHHYIO Ha

yepTrexax U pUcyHKax

7.17

[TpumensTh reomMeTpuueckue (PaKThl Ui PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANoJaralouMX HECKOJIbKO IIArOB PEILIEHUs, €CIU YCIOBUS

NPUMEHEHHUS 3aJIaHbl B SIBHOU (hopme

7.18

IIpuMeHATH mHpoCTEHIINME IIPOrPaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CHCTEMBl IIPH PELICHHH CTEPEOMETPUUYECKUX

3aaad

7.19

[IpuBOIUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEU B IPUPOLIE U

JKU3HHU, paCliO3HABATh NIPOABIICHUEC 3aKOHOB I'€COMETPUHN B HCKYCCTBE

7.20

[IpuMeHsTh TONlydYEeHHBIE 3HAHUSA Ha [MPaKTHUKE: aHaJIW3UpPOBATh
peanbHble CUTyalldd U MPUMEHSTh M3YUYCHHBbIC MOHSATHS B IIpolecce
MOKMCKA pEeIIeHUsI MaTeMaTH4ecKH CGOpPMYJIUPOBAHHON MPOOIEMBI,
MOJICJIUPOBATh pealbHbIE CUTYALIMH Ha SI3bIKE TEOMETPUH, UCCIEA0BATh
MOCTPOCHHBIE MOJIETH C UCIOJIB30BAHUEM I€OMETPUUECKUX TMOHITUN U
TEeopeM, amnmapara anreOpsl, pemarh MPaKTUIECKUE 3a/1a4H, CBI3aHHbBIE

C HAXOXACHUEM I'€COMCTPHUICCKUX BEIIMYHNH

11 KUIIACC

Kon
NpoBepsieMOro
pe3yJjbTarTa

IIpoBepsiemble mpeAMeTHBIE pe3yabTAThl 0CBOCHUSI OCHOBHOM

o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

6

['eomeTpus
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OnepupoBarh MOHATHAMHU: LUIMHIPUYECKAs MOBEPXHOCTh, 0Opasyroline

6.1 HWIMHAPUYECKON TMOBEPXHOCTH, UWIMHIP, KOHUYECKas IOBEPXHOCTb,
o0pa3yronire KOHHIeCKOW MOBEPXHOCTH, KOHYC, ceprudecKkasi TOBEPXHOCTh
6.2 Pacrnio3naBats Tena BpaieHus (IWIMHAP, KOHYC, cdepa U 1map)
6.3 OOBSCHATH CITOCOOBI TOTYUEHUS TEIl BPAICHUS
6.4 KnaccuduiupoBaTs B3auMHOE pacnoioKeHne chepbl U IIOCKOCTH
OnepupoBaTh MOHATUSIMU: IIIAPOBOIM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
6.5 CErMEHTa, IApOBOM CJI0i, OCHOBAHUE IIAPOBOIO CJIOS, BBHICOTA IIAPOBOTO
CJI0s1, IAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI M IUIOMIAAM TOBEPXHOCTEH Tel  BpalleHUS,
' T€OMETPUUYECKUX TEIl C MPUMEHEHHEM POopMyTT
OnepupoBarh TOHITHSIMH: MHOTOTPAaHHHWK, BIIMCAHHBIN B cdepy Hu
6.7 OMMCaHHBIN OKOJI0 cephl, cepa, BIHCaHHAST B MHOTOTPAHHHUK WM TEJO
BpalieHus
6.8 BBIYHCIATE COOTHOLICHHSI MEXKAY TUIOIIAIIMUA TTOBEPXHOCTEH U 00bEMaMu
' MMOIOOHBIX TE
6.9 N3o6paxats u3zydyaemble GUTypbl OT PyKd U C NPUMEHEHHEM MPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BrinonHsATe (BBIHOCHBIE) IUIOCKME YEPTEXU U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYp: BHUA CBEpXy, COOKYy, CHHU3Y;,; CTPOHWTH CEUEHHUS TeJ
BpalieHus
W3Bnekarb, WHTEpHNpETHPOBaTH M MPeoOpa3oBbIBaTH HHGOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTypax, TpEACTaBICHHYIO Ha
yepTekax U pUcCyHKax
[IpumensTh reomerpuueckue (GaxkThl Ui PEIICHUS CTEPEOMETPUUYECKUX
6.12 3a/1a4, MPEANOJIAralollX HECKOJBKO INAaroB pEIICHMs, €CIU YCIOBUS
MIPUMEHEHHUS 33/1aHbI B IBHOU (hopMe
6.13 OnepupoBarh MOHATUEM: BEKTOP B IPOCTPAHCTBE
BrinonaHsATe E€WCTBUS CHOXKEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
6.14 YMHOKEHHUSI BEKTOpAa Ha YHUCIO, OOBSACHATh, KAKUMH CBOWCTBAMHU OHH
o0JagaroT
6.15 [IpumensTH MpaBUIIO Napasuieenuneia Ipyu CI0KEHUN BEKTOPOB
6.16 OnepupoBaTh NOHATHUSAMHU: JEKApTOBBI KOOPAWHATHI B IPOCTPAHCTBE,

BEKTOP, MOJYyJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YOI
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MCIKAY BCKTOPAaMH, CKAJIAPHOC IMPOU3BCACHUC BCKTOPOB, KOJIJIMHCAPHBIC U

KOMILIAHAPHBIE BEKTOPBI

Haxonuts cymMMy BEKTOPOB U IPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
6.17 BEKTOPAaMH, CKaJSIPHOE IPOMU3BEICHHUE, PACKIAAbIBATh BEKTOpP IO JBYM

HCKOJUIMHCApPHBIM BEKTOpaM

6.18 3agaBaTh MIOCKOCTh YPAaBHEHUEM B ICKAPTOBOW CHUCTEME KOOPAUHAT

6.19 Pemarp mpocreiiniye reoMmeTpuyecKue 3aJadd Ha MPUMEHEHHE BEKTOPHO-

KOOPJAMHATHOTO METO/a

PemraTe 3aJa4u Ha J0Ka3aTCJIbCTBO MAaTEMATHYCCKUX OTHOIIICHUH H
6.20 HaXOXIACHUC TCOMETPHUUYCCKUX BCIUWYHUH I10 o6pa3uaM WK aJIrTOpHUTMaM,

MNPUMCHAA U3BCCTHBIC MCTOABI ITPU PCIICHUN CTAHAAPTHBIX MAaTCMATUYCCKUX

3aaa4

621 [IpuMeHATH mpocCTEWIIME MPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPHU PCIICHUN CTECPEOMETPUUCCKUX 3a1a4

6.2 IIpuBOoguTE NpHUMEpPHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IMPUPOAEC U

KHN3HH, paClIO3HABATh IIPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

[TpuMeHATH MOJTyuyeHHbIE 3HAHUS HA NPAKTUKE: aHAJIM3UPOBATh PeabHbIE
CUTyalluu U NMPUMEHATh U3YUYEHHBIE TIOHATHUS B IPOLIECCE NTOMCKA PEIICHUS
MaTeMaTH4ecKu c(HOpMYIMPOBAHHOM MPOOIEMBI, MOJEINPOBATh PEaJIbHbIE
6.23 CUTyallUd Ha S3bIKE I€OMETPHUM, MCCIENOBAThb IIOCTPOCHHBIE MOJEIHU C
UCIOJIb30BAaHUEM F€OMETPUYECKUX MOHATHH U TeopeM, ammnapara ajareopsl,
pelaTh NpakTUYECKUE 3a/1a4M, CBA3AHHBIE C HAXOKIEHUEM T'€OMETPUUECKUX

BCJIIMYHH

INPOBEPSAEMBIE 3JIEMEHTbBI COJAEPKAHUSA

10 KUIACC

IIpoBepsiemMblil 3JIeMEHT COAePKAHUA

Kon
7  T'eomerpus
OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb, IPOCTPAHCTBO.
7.1 | TlonsTHE 00 aKCHOMATHUYECKOM IMOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUHN
U CIIE/ICTBUS U3 HUX
B3auMmHOoe  pacmonokeHue  TpsAMBIX B IPOCTPAHCTBE:  IepeceKaroluecs,
75 NapajuleJIbHbIE W CKpeluMBarolmuecs npsmele. llapamnensHocTs HpsAMBIX U

IUIOCKOCTEHl B MPOCTpPAHCTBE: TMapajuleJbHbIE MpsMble B  MPOCTPAHCTBE,

[apaJUIETIbHOCTh TPEX MPAMBIX, NAPALIEIBHOCTh IPSMOM U INIOCKOCTH. YTIBI C
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COHAIIPaBJIICHHBIMM  CTOPOHAMM, YIOJd MEXAYy TMpsAMBIMM B  IIPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajjiebHbIE MIOCKOCTH, CBOMCTBA MapalieIbHbIX
rtockocteil. [Ipocreiime npocTpancTBeHHBIE GUTYPBI HA ITIOCKOCTH: TETPAdAp, KyO,

napauieNIeuIe 1, IOCTPOCHUE CeYCHUH

7.3

[lepneHUKyIIpHOCTh NOPSIMOM W IUIOCKOCTU: TNEPIEHAUKYJISPHBIE MpPSMBIE B
IIPOCTPAHCTBE, MIPSIMBbIE NTAPAJUIEIBHBIE U MEPICHANKYJIISIPHBIE K IUIOCKOCTH, IPU3HAK
MEPIEHANKYISPHOCTH MPSIMOU U IIOCKOCTH, TEOpEeMa O MPSAMOM MEePNeHIUKYIIPHON
IIJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXKIY MPSMOM U INIOCKOCTBIO, IBYTPAHHBII
YIOJI, TMHEHHBIN yTroa ABYTpaHHOTo yriia. [lepreHInKyisp v HaKJIOHHbIE: pacCTOSTHUE
OT TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOH JI0 TNTIOCKOCTH, IIPOEKLUS (PUTypBI HA
IJIOCKOCTH. [lepreHIuKyIIpHOCTh MIIOCKOCTEN: TPU3HAK MEPIICHINKYJIIIPHOCTH IBYX

mockocteil. Teopema o TpEX MeprneHuKyspax

7.4

IloHsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOIOTPAaHHMKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOIPDAHHUKH, pa3BEpPTKa MHOrorpaHHuka. IIpu3ma: n-yrosbHas
npu3Ma, TPaHU M OCHOBAaHUS NPU3MBI, MpsMas U HAKJIOHHAs MPU3MBbI, OOKOBas U
IIOJIHAs MOBEPXHOCTh Npu3Mbl. [lapamienenumnen, npsMOyTrOabHBIN MapajuieIenuIes]
u ero cpoiictBa. IlupamMuna: N-yroiapHas nupamMuia, rpaHd U OCHOBAHUE NHPaMU/IbI,
OOKOBas M TMOJHAsI MOBEPXHOCTh MUPAMMU[IBI, IPAaBUIIbHAS U yCeu€HHas MUpaMuia.
OnemMeHTbl TpuU3Mbl U nupamuabl. [IpaBuiabHBIE MHOTOTpAaHHUKHU: IOHSTHE
MPaBUJIBHOIO MHOTOTPAaHHWKA, IpaBWJIbHAs IpU3Ma W MpPaBWIbHAS NHUpPaAMUIA,
NpaBUJIbHAS TPEYrojbHas MUpaMHJIa U MPABIIBHBIA TeTpasap, Kyo. [IpencraBnenue
O TMPaBWIBHBIX MHOTOTPAaHHUKAaX: OKTa’Jp, NOACKa’aAp MU ukocadapyrue CeueHus

IMPU3MBbI U TUPAMHUbI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUKH, IPSIMOMN, TUIOCKOCTH.
ONeMEeHTBl CHUMMETPUM B  IHMpPaMuJax, MapajulelcluIenax, IpaBHIBHBIX

MHOTI'OrpaHHUKax

7.6

Bbruncnenue 31€MEHTOB MHOTOTPAHHUKOB: péOpa, auaroHanu, yribel. [linomans
OOKOBOW TIOBEPXHOCTH M TIOJIHOM TOBEPXHOCTH TPSAMONM TPHU3MBI, IUIOMIAIb
OCHOBaHMH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsAMOI mpu3Msl. [1momans 60koBoi
MIOBEPXHOCTH W TIOBEPXHOCTH MPABUIBHOW IUPAMHJIbI, TEOpeMa O ILJIOLAAH

yceu€HHou mupamubl. [lonstae 06 00béMe. OOBEM TUPaMUIBI, TPU3MBI

7.7

[TogoOubIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXTY TIIOMIAIIMHA TIOBEPXHOCTEH,

00bEMaMU ITOTOOHBIX TENT

11 KUIIACC
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Kon

IIpoBepsieMblil 3JIEMEHT COAePKAHUA

I'eometrpus

6.1

Hunuaapudeckasi MOBEPXHOCTh, 00pa3yolIne HIIHHIAPUYECKON MOBEPXHOCTH, OCh
[WIAHIPUYECKONH TOBEpXHOCTH. LummHAp: ocHOBaHHS W OOKOBas MOBEPXHOCTb,

oOpa3ytoias 1 0Ch, TUIONaAh OOKOBOW U MTOJTHOW MTOBEPXHOCTH

6.2

Konunyeckas moBepxHOCTb, 00pa3yrolire KOHH4eCKONH OBEPXHOCTH, OCh U BEPILIUHA
KOHHYeckoil moBepxHocTH. KoHyc: ocHOBaHWE M BepilnHa, oOpasyiomias U OcCh,
ionaab OOKOBOM W TOJHON MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 0Opasyrloiue u

BbICOTA, OCHOBAaHUA U OoKkoBas IOBEPXHOCTH

6.3

Cdepa u map: HeHTp, paauyc, 1MaMeTp, IIIOMAAb IIOBEPXHOCTH cdeprl. B3aumuoe

pacnojoxeHue cepbl M IIIOCKOCTH, KacaTelbHas IMJIOCKOCTh K cdepe, MiIomaas

chepsl

6.4

N3o06paxenune Ten BpalieHUs Ha MI0CKOCTU. Pa3BépTka MIMHIpA U KOHYca

6.5

Kom0Ounanmu ten BpallieH1s 1 MHOTOIpaHHUKOB. MHOTOTrpaHHUK, ONTMCAaHHBINA OKOJIO

cdepsl, cepa, BOUCaHHAS] B MHOTOTPAHHUK, WIH TEJIO BPALICHUS

6.6

[Tonsitue 06 00bEMe. OcHOBHBIE CBOHCTBA 00BEMOB Ten. Teopema 00 0O0BEME
NPSIMOYTOJIBHOTO MapajuleNienunesia u cieacTBus u3 He€. O0bEM UITMHIPA, KOHYCA.

O06BEM mapa u rwiomazab chepsb

6.7

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXTY TUIOIIAASIMHU TIOBEPXHOCTEH,

00bEMaMU ITOIOOHBIX TENT

6.8

Ceuenuss nwiaMHApa (mapajielbHO M NEPHEHIUKYJISPHO OCH), CEUYEHHUs KOHyca

(mapaJuteTbHOE OCHOBAHUIO M ITPOXO/SIIEe Yepe3 BEPIINHY ), CEUSHHs mapa

6.9

BekTop Ha muiockocTM M B mnpocTpaHcTBe. CIIOXKEHHE M BBIYUTAHHE BEKTOPOB.
YMHO)XeHue BekTopa Ha uucio. PaznoxeHue BeKkTopa 1mo TpEM HEKOMILIaHAPHBIM
Bektopam. [IpaBuno napamienenunena. Pemenue 3agad, CBsI3aHHBIX ¢ MIPUMEHEHUEM

IIpaBUJI ACUCTBUM C BEKTOpaMU

6.10

[IpsiMmoyronbHasi cucteMa KOOpJAMHAT B MpocTpaHcTtBe. KoopauHaTel BEKTOpA.
[Ipocreitimne 3amauM B KOOpAMHATaX. YTOJd Mexay Bekropamu. CkaisipHoe
MIPOU3BEICHNE BEKTOPOB. BBIUMCIIEHHE YIJIOB MEXAY MNPAMBIMA M IUIOCKOCTSIMHU.

KoopauHaTHO-BEKTOPHBIN METO/ MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4
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ITPOBEPSEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUWS OCHOBHOM OBPA3OBATEJLHOM ITPOT'PAMMBI CPEJTHET O
OBLIEI'O OBPA30BAHUA

Kon
NpoBepPsIeMoOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMSA K MPEAMETHBIM pe3yJabTaTaM
O0CBOEHHUS OCHOBHOII 00pa30BaTe/IbHOI MPOrPaMMBbI CPeHEro
0o01ero oopazoBaHus

Brnanenue meromaMu 10Ka3aTeibCTB, aJrOPUTMAMU PEIICHUS 3a1ad;
yMeHHEe (OpPMYJIMPOBAaTh M ONEPHPOBATH TOHSATHIMH: OIPEIEICHUE,
aKcHuoMa, Teopema, CIEICTBUE, CBOWCTBO, MPHU3HAK, J10KA3aTeIbCTBO,
paBHOCWIIbHBIE ~ (OPMYJIHMPOBKH;,  TPUMEHSATh  WX;  YMEHHE
dbopMynupoBath 00paTHOE U TMPOTHBOIIOIOXKHOE YTBEpIKICHUE,
NPUBOAMWTH TPUMEPHl W KOHTPIPUMEPHI, HCIOJIB30BaTh METO.
MaTeMaTHYeCKON MHIYyKIIMU; IPOBOIUTH JI0Ka3aTeNIbHbIE PacCy KICHUS
NpH  pEIIeHUH 33134, OICHHWBATh JIOTHYECKYH) TPaBUIBHOCTD
paccyXIeHM; yMEHHE OINEepHpOBAaTh TMOHATHSAMHU: MHOXECTBO,
MOJIMHOXKECTBO, OTEpaIllii HaJl MHOKECTBAMHU; YMEHHE HCIOIh30BATh
TEOPETUKO-MHOKECTBEHHBIH ~ ammapar i ONHCaHHWs  peabHBIX
MIPOIIECCOB U SIBJICHUH W MPHU PEIICHUH 3334, B TOM YHCIE U3 APYTUX
y4eOHBIX IPEIMETOB; YMEHHE ONIEPUPOBATh MOHATHAMU: Tpad), CBA3HBIN
rpad, nepeBo, NHKJI, Tpad HaA IUIOCKOCTH; YMEHHE 3aJaBaTh U
OIUCBIBATH TPadbl pa3IMUHBIMU CIIOCOOAMM; HCIOIB30BATh Ipadbl IpU

pelIeHnH 3a1a4

YMeHue onepupoBaTh MOHATUAMU: HATYpaJIbHOE YHUCIIO, LEI0E YUCIIO,
CTETICHb C IEJIBIM TT0Ka3aTesieM, KOpeHb HaTyPajIbHON CTETICHH, CTETICHB
C pannuoHaJIbHbIM IIOKa3aTcJIEM, CTCIICHDb C I[eﬁCTBHTGHBHBIM
mokaszareneM, JiorapumM dYHcIa, CHHYC, KOCHHYC W TaHTCHC
IMPOU3BOJIbHOI'0 4YHCJa, OCTATOK IIO MOAYJII, pallMOHAJIIBHOC YHCJIO,
UppallMOHAIFHOE ~ YWCJIO, MHOXKECTBa  HATYpalbHBIX,  IEJIBIX,
pallnOHAJIbHBIX, I[eﬁCTBHTeHBHBIX quceili; YMCHUC HUCIIOJIb30BATH
MPHU3HAKH JICTMMOCTH, HAMMEHBIIHIA OONIMIA JACTUTEIh U HaNMEHBIIIEe
o01iee KpaTHOE, anropuT™M EBKINAA MpU pelieHUH 3a]a4; 3HAKOMCTBO
C pPa3IUYHBIMH TO3WIIMOHHBIMH CHUCTEMaMH CYHCIICHUS; YMCHHE
BBIIIOJIHSITE BLIYHUCIICHUE 3HAYCHUU U npeo6pa30BaHH;1 BI:Ipa)KeHI/Iﬁ cO
CTENEeHsMH U JorapudMamu, MpeoOpa3oBaHus APOOHO-PAITHOHATBHBIX

Bblpa)KeHHﬁ; YMCHHUC ONICPUPOBATH MOHATHUAMU: MOCICAOBATCIILHOCTD,
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apudmernueckass  TpOTpeccHsi,  TeOMETpPHYECKas  Mporpeccus,
OCCKOHEYHO YOBIBaIOIIasi TeOMETpHUYecKasi TMPOTPECCUs; YMEHHE
3a1aBaThb IOoCJIICAOBATCIBbHOCTH, B TOM qUCIIC C IIOMOIIIBIO
PEKYppEHTHBIX  (GOpMyJ; yMEHHME  ONEpUpOBaTh  IMOHATUSAMHU:
KOMIIJICKCHOC 4YHCIIO, COHpH)KéHHBIe KOMIUJICKCHBIC YUCJId, MOAYJIb U
apryMeHT KOMIUIEKCHOTO 4ucia, opma 3alucyu KOMIUIEKCHBIX YHCe
(reomeTpuyeckasi, TPUTOHOMETpPUYECKass W anreOpanyeckas); yMeTh
MPOU3BOJIUTH apudmMeTndeckue NeHCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMU;
IMPpUBOJUTH MMpUMCPbL HUCITOJIb30BaHUA KOMIIJICKCHBIX YUCCII,
ONEpPUPOBaTh MOHATUAMM: MaTpuma 2x2 u 3%3, omnpeaenauTelb

MaTpullbl, FGOMeTpI/IquKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh NOHATHUAMU: pallMOHAJIbHbIE, UPPALlMOHAIbHBIE,
MOoKa3areabHble, CTETIEHHbIE, JorapuMuuecKue, TPUrOHOMETPUUYECKHE
YpPaBHEHMsI M HEPABEHCTBA, WX CHUCTEMBI; YMEHHUE OIEpUPOBATH
MOHATHUSIMH: TOXIECTBO, TOXK/IECTBEHHOE MTPeo0pa3oBaHNe, ypaBHEHUE,
HEPABEHCTBO, CHCTEMa YpaBHEHUH W HEPABEHCTB, PaBHOCHJIBHOCTh
YpaBHEHUW, HEPaBEHCTB W CHUCTEM; yMEHHUE pElIaTh ypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IOMOIIBIO Pa3INYHbIX NPUEMOB; pEIIATh
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C NapaMETpPOM; IPUMEHATH
YPaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI JJIs PELIEHUS] MaTEMaTHUYECKHUX

3a/1a4 U 3a]1a4 U3 pa3IuYHbIX 00JacTel HayKu U peanbHON KU3HU

YMenue onepupoBaTh MOHATHAMH: (QYHKIMS, YETHOCTh (DYHKLIHH,
NEPUOMYHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
GbyHKIHH, SKCTpeMyM GyHKIIUHA, HAanOOJIbIIIee M HANMEHbBIIICe 3HAYCHHS
(GyHKIMH Ha TPOMEXKYTKE, HeNpepblBHAs (QYHKLIUSA, ACUMITOTHI
rpaduka GyHKOUHM, TIepBas W BTOpas NPOU3BOAHAS (PYHKIIUH,
reOMETPUUECKUH 1 (PU3HMUECKUI CMBICI POU3BOIHOM, IIEPBOOOpa3Hasi,
onpeAenéHHbId HMHTErpajl; YMEHHE HaxOJIUTh AaCHUMIITOTHI rpaduka
(YHKIMU; yMEHUE BBIYHUCIATH MPOU3BOAHBIE CYMMBI, MPOU3BEICHUS,
YaCTHOTO U KOMIO3UIMHN (YHKIMI, HAXOIUTh ypaBHEHUE KacaTelbHOU
K TpaduKy (QyHKIMU; YMEHHE HaXOIUTh MPOU3BOIHBIEC JIEMEHTAPHBIX
GyHKIUH; yMEHHE HUCHOJIb30BaTh MPOU3BOJIHYIO JUISI UCCIIEIOBAHUS
(byHKUMH, HAXOIUTh HAMOOJBIINE U HAUMEHBIINE 3HAYCHUS (PYHKLUH;
CTpOUTh TIpaUKM MHOTOUYJICHOB C HCIIOJIb30BAHMEM armapara

MAaTCMaTUUYCCKOT' O aHaJIN3a,; IPUMCHSATH IPOU3BOJHYIO U HAXOXKICHUA
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HaWJIy4dlllero pEelIeHUs B MPUKIATHBIX, B TOM YHCIE COLMAIbHO-
SKOHOMHUYECKHX M (PU3NUECKUX 3a7a9ax; HAXOIUTh TUIOMIAAN U 00BEMBI
¢ury c MOMOIIbI0 HHTETPaja; MPUBOJAUTH MPUMEPHl MATEMaTHIECKOTO

MOJIETTMPOBAHUS C MOMOIIBIO MU epeHIInaIbHBIX ypaBHEHUI

YMeHue onepupoBaTh MOHATHAMH: Tpaduk (QyHKIUHA, oOpaTHas
¢byHKIMA, KOMOO3ULUs QYHKIHNA, TUHEHHas (YHKIMS, KBaJpaTUYHAs
byHknusa, — pandoHanmbHas — (QyHKIOUSA, — cTeneHHas — (QyHKIwms,
TPUTOHOMETPHUYECKUE (PYHKIUH, OOpaTHblE TPUTOHOMETPUUYECKHE
GbyHKIMM, TOKa3aTenbHass W Jorapupmudeckas (QyHKIMH; YMEHHE
CTPOUTH TpadUKU U3yUEHHBIX (PYHKIM, BBIIOIHATH MPeoOpa3zoBaHus
rpadukoB GyHKIINUN, UCTIOIB30BATh TPa(UKHU JJIs U3YUEHUS MPOIECCOB
Y 3aBHCHMOCTEH, IPU PEIICHUH 33/1a4 U3 JIPYTUX yUEOHBIX MPEeIMETOB
W 3aJa4 U3 peallbHOM JKHU3HH; BBIpakaTh (HOpMyJIaMU 3aBHCHUMOCTH
MEXy BEIMYMHAMU; UCIIOJIb30BaTh CBOMCTBA U rpaduku QyHKIMIA 115
pellieHrs ypaBHEHUH, HEpaBEHCTB U 3a/1a4 ¢ MapaMeTpaMu; H300paxxathb
Ha KOOPAWHATHOM IUIOCKOCTH MHOXKECTBA pCIICHUNM ypaBHEHUH,

HCPaBCHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 33aJlaud Pa3HbIX THUIOB (B TOM 4YHCIIe Ha
MPOIEHTBHI, JOJIM U YaCTH, Ha IBUXKEHUE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HaJIOTH, 3a]a4 U3 00J1aCTH yIPaBIIEHUS TUYHBIMHU U CEMEHHBIMU
(uHaHCAMM); COCTABIATH BHIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CUCTEMBI 10 YCIOBHUIO 3a/1a4d, MCCIIEIOBATh ITOJIyYEHHOE PELICHUE U
OLIEHUBATh MPABIONOA00HOCTh PE3yJIbTAaTOB; YMEHHE MOJIEIUPOBATH
peanbHble CUTyallud Ha SA3bIKE MATEMAaTUKH; COCTABJIATh BBIPAXKEHUS,
YpPaBHEHMs, HEPABEHCTBA M MX CHUCTEMbl IO YCJIOBHIO 3a/ayH,
HCCIENA0BATh ITOCTPOEHHBIE MOJENHM C HCIOJIb30BAHMEM allapara

anreOpbl, HHTEPIPETUPOBATD MOTyYSHHBIN pe3yabTar

YMeHue onepupoBaTh IOHATHUSIMHU: CpeqHee apudMeTHUecKoe,
MearaHa, HauOoJblliee M HAMMEHbIIIEE 3HAYCHHUS, pa3Max, AUCIIEPCHs,
CTaH/IapTHOE OTKJIOHEHHE YHCIOBOrO Habopa; yMEHUE H3BIEKaTh,
UHTEPIPETHPOBATh WH(OPMAIINIO, TIPEICTABICHHYIO B Ta0lMIax, Ha
auarpammax, rpagukax, OTpa)xxaronlyto CBONCTBA pealbHbIX MPOLIECCOB
U SBICHUHN; TPEICTaBIATh HHPOPMAIUIO C TMOMOIIBIO TaOIUIl U
IUarpaMM; HCCIIEIOBaTh CTAaTUCTUYECKHE [aHHbIE, B TOM YHCIE C

NpUMEHEHHEM TIpaHuuecKuX METONOB U DJICKTPOHHBIX CPENCTB;
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Fpa(bI/I‘IeCKI/I UCCiIca10BaTb COBMECCTHBIC HaGHIO,Z[GHI/I}I C IIOMOIIBIO

JarpaMM pacCerBaHMS U TMHEWMHOUN perpeccun

YMeHue onepupoBaTh MOHATUSIMHU: CIYyYalHBIA OMNBIT U CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIy4ailHOrO COOBITHSA; YMEHHE BBIYUCIATH
BEPOATHOCTH C HCIIOJIb30BAHUEM TIpapUUecKUX METOJIOB; MPUMEHSTh
(bopMyJIBI CIOKEHUS U YMHOKEHHUS BEPOSTHOCTEH, (GOpMyIy MOTHOU
BeposITHOCTH, (opmyny bepHymnn, komOuHatopHbie (aKThl U
(GbopMyJIBI; OIICHMBATH BEPOSTHOCTH pEANbHBIX COOBITUH; yMEHHe
ONEepUpPOBaTh TMOHATHSIMM: ClydyailHash BeJIMYMHA, pacIlpeieeHue
BEPOSATHOCTEH, MaTEMaTHUECKOE OXKUIAHKE, TUCTIEPCUS U CTAHIAPTHOE
OTKJIOHEHHE CIIy4alHOH BeNWYMHBI, (YHKUMU pacHpelesieHus |
IUIOTHOCTH ~ PaBHOMEPHOTO,  IOKa3aTebHOTO H  HOPMAJIbHOTO
pacrnpesieieHuii; yMEHHE HCIOJb30BaTh CBOWCTBA  M3YyYEHHBIX
pactpeneneHuii sl peeHus 3a/1a4; 3HaKOMCTBO C TTOHITHIMH: 3aKOH
OOJBIIMX YHCEN, METOAbl BBIOOPOUHBIX HCCIETOBAHHUM;, YMEHHUE
OPUBOAUTH TPUMEPHI TPOSABICHHUS 3aKOHAa OOJBLIMX YHCEN B
MPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSIX; YMEHHE OIEpPUpPOBAThH
MNOHATUAMU: COUCTAHHUC, TICPCCTAHOBKA, 4YHCIIO COquaHHﬁ, YHUCJIO
nepectaHoBok; OuHOM HpI0TOHA; yMEeHHE MPUMEHSATh KOMOMHATOPHbBIE
(baKTI:I " paCCyKACHUA IJId pCHICHUA 3a/lad; OLUCHUBATHL BCPOATHOCTU
peaIbHbIX  COOBITUH; COCTaBISITH BEPOATHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH ITOJTYyYEHHBIN PE3yJIbTAT

YMeHHe oOnepupoBaTbh IOHATUSMH: TO4YKA, MpsAMas, IJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YyIja, IUIOCKHHA YIOJ,
JIBYT'PAaHHBIN Yroj, TPEXTPAHHBIA YIOJI, CKPELIMBAIOLIUECS IPSMBIE,
NapaJUIEIbHOCTh U MEPIEHIUKYISIPHOCTD IPAMBIX U IJIOCKOCTEH, yroJl
MEXIY NPSMBIMHU, YTOJI MEXAY NPSMON U IUIOCKOCTBIO, YIOJl MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU J0 TUNIOCKOCTH, PACCTOSTHUE MEXIY
IPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSMM; YMEHUE HCIIOJIB30BaTh
IpU PELICHUH 3ajad M3y4yeHHblE (DAKTbl MU TEOpPEMbI IJIAHUMETPHUU;
YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB OKPY>KAIOLIET0 MUPA; CTPOHUTH
MaTEeMaTHYECKHE MOJCIN C MOMOLIbI0 I'€OMETPUYECKHUX IOHATHN WU

BCJIMYHMH, PCIIATh CBA3AaHHBIC C HUMU MMPAKTHYCCKUC 3aa4YN

10

YMeHue onepupoBaTh MOHATHAMU: TUIOMIAAb (GUTYPBI, 00bEM (HUTYDHI,

MHOT'OI'paHHUK, HpaBI/I.HBHBII\/'I MHOT'OT'paHHUK, CCUCHUC MHOT'OI'PAHHUKA,
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KyO, mapajiesnenunesn, npusMa, nupamuja, Gurypa U MmOBEpXHOCTb
BpalleHMs], LWWIMHIP, KOHYC, 1map, cdepa, miomanb chepsl, miomaib
MOBEPXHOCTU MUPAMUBI, TPU3MBI, KOHYyCa, HUIMHApPA, 00bEM KyOa,
IPSIMOYTOJIBHOTO NapaJuIeIeuIea, TUPaMUbl, IPU3MBI, LWINHIPA,
KOHYyca, 11apa, pa3BEPTKa NOBEPXHOCTHU, CEYEHHs] KOHYCa U LIMJIMHAPA,
MapajuleJIbHbIE OCH WM OCHOBaHHUIO, CEYECHHE IIapa, IJIOCKOCTH,
Kacatommascss cepbl, UUIMHIPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE
MHOT'OI'paHHHKA, 1300paXaTh MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpAlllEHUs, UX CEUEHHUs, B TOM UHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX
CPEACTB; yMEHHE HPHUMEHSTh CBOMCTBA TI'E€OMETPUYECKHUX (QUryp,
CaMOCTOSITENIbHO (OPMYJIMPOBATh OIpPENENICHUsT H3y4YaeMbIX QUryp,
BBIIBUTaTh THUIOTE3bl O CBOMCTBAX M IPU3HAKAX TI'E€OMETPUYECKHUX
¢uryp, oOOCHOBBIBATH WJIHM ONpPOBEpPraTh MX; yMEHUE IPOBOAMTH
Kkinaccuukanuoo (GUryp IO pa3iauyHbBIM IPU3HAKAM, BBIIOIHSITH

HGOGXOI[I/IMBIG JOMOJIHUTCIIbHBIC TTIOCTPOCHU A

11

YMmenune OINICpHUPOBATH TMOHATHUAMU: IOBUKCHUC B IMPOCTPAHCTBEC,
TapajuIeNIbHbINA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOA0OMS, MOAOOHBIE (UTYPHI, YMEHUE
pacro3HaBaTh paBHBIC W TOJOOHBIE PUTYPBI, B TOM YHCIIE B MPHPO/IE,
HCKYCCTBE, apXUTEKType; UCIOIH30BATh ICOMETPHUECKUE OTHOIICHUS
NP pEIICHUH 3a/1a4, HaXOJUTh T'€OMETPUYECKHE BEIHMUYWHBI (JTMHA,
yroJl, IUIOoIaAb, 0OBEM) MPH pEHICHUH 33had U3 JPYTuX Y4eOHBIX
MPEIMETOB U U3 PEaTbHOM KU3HU; YMEHUE BEIUUCIIATH TE€OMETPUICCKHE
BEJIMYUHBI (IUTMHA, YTOJ, IJIOMAaAb, 00bEM, TUIOMIAb MOBEPXHOCTH),
UCTOJB3ys M3YYCHHBIC (DOPMYIBI MU METOJIBI, B TOM YHCJE: IUIOIIAIb
MIOBEPXHOCTHU MUPAMU/IBI, IPU3MBI, KOHYCa, IWIMHAPA, TIOMAb CHEphI;
00BEM Ky0a, TPSMOYTOJIBHOTO MapauIeeuIe/a, THPaMUIbBI, TPU3MBIL,
WINHIpPA, KOHyCa, Iapa; YMEHHE HaXOAWUTh OTHOIICHHE OOBEMOB

MoI00HBIX (pHryp

12

YMeHue omnepupoBaTh  MOHATUSMHU:  NPSIMOYTOJIbHAs — CHUCTEMa
KOOP/IMHAT, BEKTOP, KOOPJAMHATHI TOUYKH, KOOPJAMHATHI BEKTOPa, CyMMa
BEKTOPOB, MMPOU3BEACHUE BEKTOpa Ha YUCIO, Pa3JI0OKEHHUE BEKTOpa Mo
0a3ucy, CKaJIpHOE MPOU3BEICHUE, BEKTOPHOE IPOU3BEICHHE, YTOJ

MEXIy  BEKTOpaMH; yMEHHME  HCIOJb30BaTh  BEKTOPHBIH U
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KOOpI[HH&THbIﬁ MCTOL MJIA PCIICHUA ICOMCTPHUYCCKUX 3adad W 3aJaqd

IPYTUX Y4EOHBIX MTPEIMETOB

13

YMeHue BbIOMpaTh NOAXOMSIIUA METOJ IS PEIICHHUS 3a1adH;
MOHNMAHUE 3HAYUMOCTH MAaTEMaTHUKA B HW3YYCHHUU MPHUPOAHBIX U
OOIIIECTBEHHBIX TPOIIECCOB W SIBJICHUH; YMEHHE pacro3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHHE IMPUBOIUTH

MpUMEPHl MATEMAaTUYECKUX OTKPBITUA POCCUHUCKON U MHUPOBOU

MaTeMaTHUYECKOU HAyKU

HEPEYEHDB 3JIEMEHTOB COJAEPKAHUSA, ITIPOBEPAEMBIX HA EI'I 110
MATEMATHUKE

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

Kon

1 Uucna v BBIYUCIECHUS

1.1 HarypanbHbie u nenbie yncna. [Ipu3Haku AeTMMOCTH LETbIX YHCEe

1o Pannonaneupie 4yncna. OOBIKHOBEHHbIE U JECATUYHBIC JPOOHM, MPOLEHTHI,
' OeCKOHEUHbIE TIEPUOTUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypaIbHOU cTeneHH. JlecTBus ¢ apudmeTnaecKuMu
' KOPHSIMU HATypaJIbHOW CTENEHU

14 Crenenp ¢ wnensiM mnokaszateneM. CTeNeHb € palUOHAIBHBIM IIOKA3aTEJIEM.
' CBoiicTBa cTENEHU

s CuHyC, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTra. ApPKCHUHYC, apKKOCHHYC,
' ApPKTAaHT'€HC YUCIOBOTO apryMEeHTa

1.6 Jlorapudm yucna. /lecaTuyHble U HATYpaJbHbBIE JOrapu(pMBbI

JlelicTBUTENbHBIE 4YMCHa. ApudMeTHUecKkue omnepauuud ¢ ACUCTBUTEIbHBIMHU
1.7 yucnamu. [IpubnmkEéHHbIe BBIYUCICHUS, TPaBUIa OKPYTICHUS, IPUKHIKA 1 OLIEHKA
pe3yJbpTaTa BEIYMCICHUM

1.8 [TpeoOpazoBaHue BbIpaKEeHUI

1.9 KommiekcHeie uncna
2 VYpaBHEHUS 1 HEPABEHCTBA

2.1 Ienpie 1 1poOHO-palIMOHATILHBIC YPABHEHHS

2.2 HppannoHaibHble ypaBHEHUS

2.3 TpuroHomeTpuyeckue ypaBHEHUS

24 [Toka3zaTenbHbIE U JOrapUPMHUUECKUE YPABHEHUS
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2.5 [enbie 1 TpoOHO-paOHATHHBIC HEPABEHCTBA
2.6 WppaumronanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHbIE U JTOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuroHomerpruuecKkue HEPABEHCTBA
2.9 CucreMsbl 1 COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucteMbl TUHEMHBIX YpaBHEHUN. OnpeennuTesb MaTPUIbI
3 OyHKIMU U TpapuKu
11 Oynknus, cnocoosl 3amanus Gynkiuu. ['paduk Pynknuu. Bzaumao oOpaTHbIe
' ¢yukuun. Yérneie n HeuéTHble GyHKIMU. [lepuoanueckue pyHKIUN
OO6nacte ompeneneHUss U MHOXeCTBO 3HaueHMH ¢yHkuumu. Hymu QyHKUI@U.
12 [IpoMexyTkH 3HaKOMOCTOSHCTBA. I[IpoMeXyTKHM MOHOTOHHOCTH  (YHKIHH.
' MakcuMmymbl U MHUHUMYMBbI (QyHKmuu. HaumOomnbllee W HaWMEHbIEe 3HAYCHUE
(GyHKIUU Ha IPOMEKYTKE
13 CrenenHas (yHKUMs C HaTypaJbHBIM M LEJBIM IoOKazareneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpHS N-0if CTETICHU
34 Tpuronomerpudeckue GyHKIMH, UX CBOMCTBA U Tpaduku
3.5 [TokazaTenpHas u norapudmudeckas PyHKIIUN, UX CBOUCTBA U rpaduKu
16 Touku paspeiBa. AcumnToThl TpadukoB ¢yHkuuid. CBoicTBa (QYHKIHMH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATEILHOCTEH
3.8 Apudmernueckas U reoMmeTpudeckas nporpeccuu. @opmyia CI0KHBIX IPOIICHTOB
4 Havana maremaTndeckoro aHaamza
4.1 [TpousBoanas pyukiuu. [Ipon3BoaHbIE 2IeMEHTapHBIX (PYHKITUH
[IpuMeHeHne TPOWM3BOMAHONW K HCCIAEAOBaHUIO (YHKIMA HAa MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoxxieHrne HanOobIIero 1 HauMEHbIIEro 3HaYeHUs (PYHKIIUN Ha
OTpe3Ke
43 [lepBoobOpaznas. MuTerpan
5 MHoOXecTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBamMH. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
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6.1

OmucarenpHas CTaTUCTUKA

6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTU
7.2 [IpsimbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpaIlCHUS
7.5 Koopaunatsl u BEKTOpBI
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