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IHOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma yueOHOTo Kypca «l'eomMeTpus» 0a30BOT0O YPOBHS Il O0yUYaIONTUXCS
10 —11 xmaccoB pa3zpabotana Ha ocHOBe DenepasbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHaapTa cpeaHero ooumero oOpa3oBaHHs, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUH,
NPEIbSIBISEMBIX K MaTEeMaTHUECKOMY OOpa30BaHUIO, U TPATUIUI POCCHICKOTO OOpa30BaHUA.
Peanmauﬂﬂ IporpamMmal OGGCHC‘II/IBaeT OBJIaJCHUC KIIFOYEBBIMU KOMIICTCHIIUSIMU,
COCTaBJISIIOLIMMU OCHOBY JJIi CaMOpPa3BUTHSL U HENPEPBIBHOIO 00pa3oBaHUs, LEIOCTHOCThH
00LIEKYIbTYPHOT0, TUYHOCTHOTO U TTO3HABATENILHOTO PAa3BUTHSI TUYHOCTH O0YYaIOIINXCS.

HEJIU U3YUYEHUSA YYEBHOTI'O KYPCA

Baxnocte y4eOHOro Kypca reoMeTpUH Ha YpOBHE cCpeaHero ooiiero oOpa3oBaHUs
00yCIJIOBJIEHa MNPAaKTUUYECKOM 3HAYMMOCTBIO METANpPEIMETHBIX U MPEIMETHBIX pe3yJlbTaToOB
0o0y4eHHs T€OMETPUU B HAMPABIIEHUU JIMYHOCTHOTO PA3BUTHUS 00ydarommxcsi, GOopMUpOBaHUS
(YyHKIIMOHATLHOM MaTeMaTU4YeCKOW TI'PaMOTHOCTH, HM3yY€HHUS IPYTHX Y4YeOHBIX UCIUIUIHH.
PazButne y oOydwaromuxcs NpaBHIBHBIX NPEACTABICHUNH O CYHIIHOCTH M TPOUCXOXKICHUH
TE€OMETPUYECKUX aOCTpaKIMii, COOTHONMIEHHH PEATbHOTO W HICATBbHOTO, XapaKTepe OTPAKEHHS
MaTeMaTHYeCKON HAayKOH SIBJICHUN U MPOIIECCOB PEaTbHOTO0 MUpPa, MECTE T€OMETPUU B CHCTEME
HAYyK W pOJIM MATeMaTUYECKOTO MOJETUPOBAHUS B HAYYHOM I[IO3HAHUM W B MPAKTHKE
CHOCOOCTBYeT (HOPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YYAIIMXCS, a TakKe KadecTB
MBIIIUTEHUS], HEOOXOUMBIX JUTSI aJJalTaIllii B COBPEMEHHOM OOIIIeCTBE.

['eomeTpus sBuseTcs OAHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHEro OOIero
o0Opa3oBaHMs, TaK KaKk OOECHedrBaeT BO3MOXKHOCTh W3YYEHHUs KaK IUCIMIUIUH €CTECTBEHHO-
Hay4HOU HAIIPaBJIECHHOCTH, TaK U TYMaHUTAPHOMU.

Jlornueckoe wbIieHne, GOpMHpPyEMOe MPU H3YYCHUH OOYYAIOIMIMMHCS TOHSITHITHBIX
OCHOB TE€OMETPHUM M TOCTPOCHUM IIETIOYKH JIOTHUYECKUX YTBEPKACHUW B XOJIe peIlIeHUs
TeOMETPUUECKHUX 3a/lad, YMEHHE BBIABUTAaTh M OINPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCTIONIB3YIOTCSl TIPHU PEIICHUH 3a7ad eCTECTBEHHO-HAYyYHOTO IUKJIAa, B YaCTHOCTH M3 Kypca
(bu3nKH.

YMeHue OpUEHTUPOBATHCS B MPOCTPAHCTBE WIPAET CYUIECTBEHHYIO pOJIb BO BCEX
o0nacTsax AesTenbHOCTH dYenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHU W TPOCTPAHCTBE —
HEOOXOIMMOE YCIIOBHE €ro COIMaJbHOrO ObITHS, (hopMa OTpPaKEHUS OKPYKAIOIIEro MHpa,
YCIIOBHE YCHEIIHOTO TIO3HAaHWUS W aKTHUBHOTO IPEoOpa3oOBaHHA  JACHCTBUTEIHHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00BEAUHSIET pa3Hble BUAbI yUeOHOU U TPYIOBOM
NESTENIbHOCTH, SBIACTCA OJAHUM U3 MPOPECCHOHATHHO BAXKHBIX KAaueCTB, MOATOMY aKTyallbHa
3agada (OpMHUPOBAHUS y OOYHYAIOUIMXCS MPOCTPAHCTBEHHOTO MBIIIICHUS KaK Pa3HOBUIHOCTH
00pa3HOTO MBINUICHUSI — CYIIECTBEHHOTO KOMITIOHEHTa B IIOJTOTOBKE K MPAaKTHYECKOU
JESTEIbHOCTH 110 MHOTHM HaIlPaBJICHUSM.

Lenb ocBOeHUs mporpaMMel yueOHOro Kypca «I'eomerpus» Ha 6a30BOM ypoBHE 00ydeHUs
— o0mieoOpazoBarenbHOE M OOIICKYJIBTYPHOE DPAa3BUTHE OOYYAIOMIMXCS dYepe3 oOecredcHHe
BO3MOXXHOCTH TPHOOPETEHUSI W UCIIOJNB30BAaHUS CUCTEMAaTHYECKUX T'€OMETPUYECKUX 3HAHUHN U
NeicTBUM, crienn(UYHBIX TEOMETPUN, BOZMOKHOCTH YCIIEHITHOTO MPOI0JKEHUST 00pa3oBaHUs 1O
CHEIHNAbHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOIb30BAHHEM F€OMETPHH.

[Iporpamma mo reomeTpuuM Ha 0a30BOM YPOBHE MpeJHA3HAYeHa JUIsl OOYYaroIIuXcs
CpeIHeW IIKOJbI, HE HCIBITHIBABIIMNX 3HAYMTENBHBIX 3aTPyAHEHUH Ha YPOBHE OCHOBHOTO



obmero obpazoBanus. Takum oOpa3oM, oOyuaronruecs Ha 0a30BOM YPOBHE JIOJKHBI OCBOUTH
o0Iye MaTeMaTHYeCKUe YMEHHUsI, CBSA3aHHBIE CO CIEIU(PUKON T€OMETPHH U HEOOXOAUMBIE IS
KHU3HH B COBpEeMEHHOM o0miecTBe. Kpome 3TOro, OHM UMEIOT BO3MOKHOCTh U3yUUTh T€OMETPHUIO
Oosee TIy0OKO, €cM B JaJbHEUIIEM BO3HHKHET HEOOXOIMMOCTh B T€OMETPUYECKUX 3HAHUSX B
npogecCHOHATBHOM 1S TeNbHOCTH.

JloCTIDKEHHE 1eNT OCBOCHUS MPOTPaMMBbl 00€CTIEYHBACTCS PEIIEHHEM COOTBETCTBYIOIINX
3amad. [IpuopureTHpIMU 3aa9aMu OCBOCHHS Kypca «I'eomerpumn» Ha 6a30BoM ypoBHe B 10—11
KJ1accax sIBISIOTCS:

* (¢opmHpOBaHUE TPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM KyJIbTYyphl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYIKAIOIIUM MUPOM;
* (GopMHpOBaHWE TMPEICTABICHUSI O MHOTOTpAaHHMKAX W TeJaxX BpaIlIeHUS KaK o
BOKHEHIITMX MaTeMaTUYECKUX MOJENSIX, TO3BOJISIOIINX OMHUCHIBATH U M3Yy4aTh Pa3HbIC
SIBIICHUSI OKPYKAIOLLETO MUDA;

* (¢opmMHpOBaHHE yYMEHHUS PAcllO3HABaTh HAa YEPTEKaX, MOAEISAX U B PEATbHOM MHpPE
MHOTOTPAaHHHUKH U TeJla BpaIICHUS;

® OBJIAJACHHE METO/JAMH pEIICHUS 3a7a4 Ha T[OCTPOCHUS Ha HW300paKEHHIX
IPOCTPaHCTBEHHBIX (UTYD;

* (¢opmHupoBaHHE YMEHHS ONEPHPOBATH OCHOBHBIMHM MOHSATHUSAMH O MHOTOTPAaHHUKAX U
TeJIaX BpAIlleHHs] U UX OCHOBHBIMH CBOHCTBaMHU;

® OBJIAQJCHUE AITOPUTMaMH PEIICHUs] OCHOBHBIX THIIOB 331a4; (JOPMHPOBAHHE YMEHUS
OPOBOJUTH  HECJIOKHBIE  JIOKa3aTeNbHbIE  pAcCykJIEHUs B  XOA€  pELICHHUs
CTEPEOMETPUUECKUX 3a/1a4 U 33/1a4 ¢ IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE WHTEIUIEKTyallbHBIX ¥  TBOPUYECKHMX CIIOCOOHOCTEH  OOydYaromuxcs,
II03HABATEIbHON aKTHUBHOCTH, UCCIIEAOBATEIbCKAX YMEHUH, KPUTHYHOCTH MBIIIUICHHS;

* ¢opmupoBaHue (yHKIMOHAJIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOW TC€OMETPUHU: YMEHHUE
pacro3HaBaTh MPOSBICHUS T€OMETPHUECKUX OHATHHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKM3HEHHBIX CHUTYallUsIX W MPHU W3YYEHUH JPYTHX Y4YeOHBIX MPEIMETOB,
NPOSIBIICHUST 3aBHCHMOCTEH M 3aKOHOMEPHOCTEH, (GOPMYyIHpOBaTH HMX Ha S3BIKE
TreOMETpUM M  CO3/1aBaTh T'€OMETPUYECKUE MOJENH, IPUMEHITh OCBOEHHBIN
TeOMETPUYECKU ammapar JUisl peleHus MPaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH M OIICHUBATH TOJYYCHHBIC PE3yJIbTaTHI.

OTtnrunTenbHONH 0COOCHHOCTBIO MPOTPAMMBI SBIISIETCS] BKJIIOYEHHE B KypC CTEPEOMETPUHN
B Hayaje ero M3y4eHHs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHBHOTO IIO3HAHUS, W
orpeneN€HHBIM 00pa3oM OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO M TPOCTPAHCTBEHHOTO MBINUICHUS, CTUMYJIHPYET TPOTEKaHUE WHTYUTHUBHBIX
IPOLIECCOB, MOTUBHPYET K JaTbHEHIIEMY H3YYECHHUIO ITPEMETa.

[Mpeamoutenne oOTHAETCS HATNISAHO-KOHCTPYKTHBHOMY METOAY OOydYeHHs, TO €cTh
TEOPETUYECKHE 3HAaHUS HMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-IPAKTHUYECKOM
NeSITeIbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX MPEIACTABICHHA Yy ydyalmuxcs B Kypce
CTEpPEOMETPUH TPOBOIUTCA 3a CUET PEIICHHUS 3a7ad Ha CO3[aHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEpPUPOBAHUE IPOCTPAHCTBEHHBIMU oOpazamu. CozgaHue oOpaza NPOBOAMUTCS C
OTIOPOI Ha HAIJIATHOCTh, @ OTIEPHUPOBAHNE 00Pa30M — B YCJIOBUSAX OTBJICUCHHS OT HATJISAHOCTH,
MBICJIICHHOTO U3MEHEHHS €r0 HCXOJJHOTO COACPIKaHusI.

OcHOBHBIE coaepkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 Kiaccax:
«MHuororpanHukmny», «[IpsMbie u TI0OCKOCTH B pocTpaHCTBe», «Tena BpameHus», «BekTopsl u
KOOPAMHATHI B IPOCTPaHCTBEY. POPMUPOBAHUE JIOTUUECKUX YMEHUN PacIpeessieTcst He TOJIbKO



M0 COJEPKaTeNbHBIM JUHUSAM, HO W MO TrojJaM OOy4YeHHS Ha YPOBHE CpEIHEro OOIIero
o0OpazoBaHusl.

Conepxanne 00pa30BaHHS, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpamMMmBbl, pactpeieIEHHBIM 0 TOAaM 00yUYeHHS, CTPYKTYPUPOBAHO TAKUM 00pa3oM,
9TOOBl  OBJAQJICHWE TEOMETPHUYECKHMMH TIOHATHUSMU W  HAaBBIKAMH  OCYIIECTBISIIOCH
MIOCJIEIOBATEIFHO W IOCTYMATENbHO, C COOJIIOJICHHEM TPUHIIMIIA MPEEMCTBEHHOCTH, UYTOOBI
HOBBIC 3HAHUS BKJIFOYAJIUCH B 06H1y1-0 CUCTEMY I'€COMCTPUICCKUX Hpe)ICTaB.]'IeHI/II\/’I O6y‘-IaIOHH/IXC$[,
pacmupsis 1 yriyouss e€, o0pa3ys IpOYHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha u3ydyenue reomerpum oTBOAMTCS 2 4aca B Hexemro B 11kiacce, Bcero 3a roja
00ydeHus - 68 yueOHBIX 4acOB.



COJAEPKAHUE YYEBHOI'O KYPCA 11 KJIACC

Tesa BpanieHus

Hunuuapudeckass TMOBEPXHOCTb, O0pa3ylollue UWIMHAPUYECKOH MOBEPXHOCTH, OCh
IWJIMHAPHUYECKON TTOBEpXHOCTH. L{MauHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTH, 0Opa3yromas u
0Cb; IJIOLIAb OOKOBOW U TOJHON MOBEPXHOCTH.

Konuueckasi moBepXHOCTb, 00pasyloniye KOHUYECKOH IMOBEPXHOCTH, OChb M BEpIIMHA
KOHMYECKOW moBepxHOcTH. KoHyc: OCHOBaHMe M BeplIMHA, OOpasyrolias M OCh; IUIOLIA/lb
OOKOBOW W TIOJTHON TMOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pasyloliye W BBICOTA; OCHOBAaHHS U
OO0KOBas MOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IuaMeTp; IUIONIa[b MOBepXHOCTH cdepbl. Bzammuoe
pacrionioskeHue cepbl U INIOCKOCTH; KacaTelbHas IIIOCKOCTh K cepe; riomaas chepsl.

N300paxkenne Ten BpaleHUs Ha MII0CKOCTH. Pa3BépTKa MIIMHApPA U KOHYCA.

KomOuHanmm Ten BpamieHWs W MHOTOTPAHHUKOB. MHOTOTpPAaHHUK, ONHCAHHBIN OKOJO
cdepsl; cdhepa, BMcaHHAs B MHOTOTPAHHUK, WM TEJIO BPAIlICHHUS.

[Tonstne 06 o0béme. OcHOBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMeE
PSIMOYTOJIBHOTO Tapauienenunena u cieactsust u3 He€. O0bEM mwmmHIApa, kKoHyca. OO0BEM
niapa v miomass chepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHONICHHS MEXKAY IUIOMIAISMHU TOBEPXHOCTEH,
00BEMamMu MOAOOHBIX TETI.

Ceuennss umnuHApa (MapajyieIbHO M NEPHEHIUKYJSIPHO OCH), CEYEHHs KOHyca
(mapanyenbHOE OCHOBAHUIO U MPOXO/IILEe Yepe3 BEPIINHY ), CEUSHUs LIapa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha miockocTH U B pocTpaHcTBe. Cl10KEHUE U BBIYUTAHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4uciio. PasnokeHue BekTOpa IO TpEM HEKOMIUIAHAPHBIM BekTopaM. lIpasuio
napajuienenunena. Pemenne 3a1ay, CBSI3aHHBIX ¢ IPUMEHEHUEM IIPaBUII IEHCTBUM C BEKTOPAMHU.
[IpsamoyronbHasg cucrema KoopauHaT B mnpocTpaHcTBe. Koopaunatel BekTopa. Ilpocreiimne
3aladyl B KOOpJAMHATaX. YTrol MexAy BekTopamu. CKalsgpHOe NpPOU3BEICHHE BEKTOPOB.
Brruncnenue yriioB MeXay OpSMBIMH U TUIOCKOCTSIMH. KoOpaMHAaTHO-BEKTOPHBIH METOM IpH
pEeLIeHNH TeOMEeTPUYECKUX 3a/1ay.



INJIAHUPYEMBIE PE3YJIbTATbBI
JIMHHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTAaThl OCBOEHMS IMporpamMmbl yueOHOro mnpeamera «MaTemaTuka»
XapaKTepU3yIOTCS:

I'pazknaHckoe BocnuTanue:

c(OPMHPOBAHHOCTBIO TIPAXIAHCKOW MO3UIMKU OOydarolmlerocs Kak akTHBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCHUHCKOTO OOIIECTBA, MPEICTABICHUEM O MAaTEMAaTUYECKHX OCHOBaX
(YHKIMOHUPOBAHUS PA3JIIUYHBIX CTPYKTYp, SBJIEHUH, HpOLEAYyp TpakJaHCKOro oOIecTBa
(BBIOOpPBI, OMPOCHI W Tp.), YMEHHEM B3aWMOJIEHCTBOBaTh C COLMAIbHBIMU HMHCTUTYTaMHU B
COOTBETCTBUH € UX (YHKIMIMHU M HA3HAUEHUEM.

IIaTtpuoTnyeckoe BocIUTAHHE:

c(OpMUPOBAHHOCTHIO POCCUICKON IpaKAaHCKOW MIAEHTUYHOCTH, YBAKEHUS K MPOILIOMY
U HAaCTOSALIEMY POCCHUHCKOM MaTEMAaTHKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTHIKEHUSAM
POCCUICKUX MAaT€MaTUKOB M POCCUHCKONM MaTeMAaTHYECKOM IIKOJIbI, K HCIOJb30BAaHUIO ITHX
JOCTIDKEHUH B IPYyTrUX HAyKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHMEM [JYXOBHBIX LEHHOCTEH pOCCHICKOro Hapoaa; CcHOPMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO MOBEACHHUS, CBA3aHHOIO C MPAKTUYECKUM IIPUMEHEHUEM
JOCTHKEHUM HAYKH U JIEATENbHOCTHIO YUYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B IOCTPOEHHUE
YCTOMYHUBOTO OYAYIIEro.

JcTeTHYeCKoe BOCIIUTAHHUE:

JCTETHUYECKUM  OTHOLIEHWEM K  MHpYy, BKIIOYas OICTETHUKY  MaTeMaTUYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUICHUH, pacCyX ACHUI; BOCIPHUUMYHBOCTHIO K
MaTeMaTHYeCKUM acleKTaM pa3IndHbIX BHIOB UCKYCCTBA.

PusnyecKoe BOCIIUTAHNE:

Cc(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTU4YecKHe 3HaHUS B HHTEpecax
3I0pOBOTO W 0e30macHOro odpa3a *XU3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 37I0POBBIO
(3mopoBoe nUTaHME, COATAHCUPOBAHHBIM PEKUM 3aHATUN U OTAbIXa, PEryyspHas (uznyeckas
aKTUBHOCTb); (PU3NYECKOIO COBEPLICHCTBOBAHMSA, NMPHU 3aHATUAX CHOPTUBHO-030POBUTEILHON
JESATENBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHUEM LIEHHOCTU TPYJOJIOOUS; MHTEPECOM K Pa3IMYHBIM
cdepam NpohecCHOHATBHON JIeATEbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ NMPHIOKEHUSIMH,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BbIOOp Oynyiiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIaHbI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3OBaHHIO H
caM000pa30BaHUI0 HAa MPOTSHKEHWH BCEW JKM3HM; TOTOBHOCTHIO K AKTUBHOMY YYacTHUIO B
PEILICHNN IPAKTUYECKUX 3a7ja4 MaTEMaTUYECKON HAIPaBICHHOCTH.

IKOJIOTHYeCKOe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTBIO HKOJOTHUECKOW KYyJBTYphl, NMOHMMAaHUEM BIHMSIHHUSA COLUAIBHO-
SKOHOMMYECKUX IIPOLIECCOB Ha COCTOSHWE NPUPOJHOM U COLMAIBHOW Cpelbl, OCO3HAHHUEM
rJ100aJbHOTO  XapakTepa SKOJOIMYECKMX  IpoOJieM; OpHEeHTauued Ha  [pUMEHEHHE
MaTeMaTHYeCKUX 3HAHUHM I pelleHMs 3a/ad B 00JIACTH OKpYXKarolled cpeipbl, MIIaHUPOBAHUS
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX IOCJIEICTBUMN AJIs1 OKPY KAIOIIEH CPEIbI.



IleHHOCTH HAYYHOI'0 TO3HAHUA:

C(OPMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH U OOLIECTBEHHON MPAKTUKH, MOHUMAaHUEM MaTeMaTHYeCKON HAayKH Kak chepsl
YEJIOBEYECKON JEATEIBHOCTH, ITAllOB €€ Pa3BUTHSA U 3HAYMMOCTH Ul Pa3BUTHs LIMBWIN3ALINN;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTHUKU M MaTeMAaTUYECKOM KyJIbTYpOM KakK CpPEJCTBOM II03HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJIATH IIPOEKTHYIO M HCCIEAOBATEIBCKYHO JI€ATEIBHOCTh
WHAUBUAYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOSHHUS MTPOrPaMMBbI YIeOHOTO TipeameTa « MaTeMaTHKay
XapaKTepU3yIOTCS  OBJAJCHUEM  YHUBEPCAIBbHBIMH  HO3HAGAMENbHBIMU  OeliCEUsMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBLIMU — OeUCMBUIMY,  YHUBEPCAbHbIMU — Pe2yIsmMUEHbLMU
oelcmeusmu.

1) Vuusepcanvnvie noznasamenvmsle oelicmsus, obecneuusarom opmuposanue 6DA306blx
KOCHUMUBHBIX NPOUECCco8 00 Yaowuxcsa (0ceoeHue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa,
npuMeHenue 102UYeCKUX, UCCIe008amMeNbCKUX onepayull, ymeHut pabomams ¢ ungopmayueti).

basoBble Jlornyeckue 1eiicTBUA:
® BBIBJIATH M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKH MAaTEMATHYCCKHX OOBEKTOB,
MOHSITUN, OTHOLIEHUN MEXIY HNOHATUAMHU; (HOPMYIHPOBATH OMPEICIICHUS MOHATHUM;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIIMU, OCHOBAHUS JJIs1 0000IICHUS
Y CpaBHEHUS, KPUTEPUU TIPOBOIMMOTO aHATIN3a;

® BOCHpPHUHUMATh, (POPMYJIUPOBATH U TPEOOPA30OBBIBATH CYKJICHUS: YTBEPIAUTEIHHBIC U
OTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIUE; YCIOBHBIE;

®  BBIIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOpEUHS B (haKTax,
JTAHHBIX, HAONMIOACHHUSX W YTBEPKACHUSX; IpEAjiaraTh KPUTEPHH IS BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUI;
® JenaTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX U MHIYKTUBHBIX
YMO3aKIIOYeHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

® [IPOBOAWTH CAMOCTOSITETFHO JI0KA3aTeIhCTBA MATEMATHUECKUX YTBEPKACHUN (TIPsIMBbIS
U OT TMPOTHBHOTO), BBICTPAWBATh ApPTYMEHTAIUIO, NPHUBOIUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOJIBL;

® BpIOMpaTh crnoco0 pelmieHuss y4eOHOW 3anadu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BEIOUpaTh HanOoee MOIXOSMIINNA ¢ YYETOM CaMOCTOSTEIBHO BBIICICHHBIX
KpUTEPUEB).

ba3oBble ncciiegoBare/ibCKue 1eHCTBHSA:

® UCHONB30BaTh  BOMPOCH  KakK  HCCIENOBATENIbCKHM  WHCTPYMEHT  TMO3HAHUS;
(dbopMyIHpOBaTH BONPOCHI, (PUKCHUPYIOLIME MPOTUBOPEUYHUE, MPOOIeMy, yCTaHABINBATh
HUCKOMOE W J[aHHOE, (OPMHUPOBATH THUIIOTE3Yy, APTYMEHTHUPOBATH CBOKO IO3HUIIHIO,
MHEHHE;

® [POBOAWTH CAMOCTOSITENIbHO CIUIAHMPOBAHHBIA OSKCIEPUMEHT, HCCIEJOBAHHE TIO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKOro OOBeKTa, SBIEHUS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEH MKy OOBEKTaMH, SIBIICHUSIMH, IIPOIICCCAMHU;

® caMoCTOSATEIBbHO  (OPMYJIUPOBATh OOOOIMIEHWST ¥  BBIBOABI 10  pE3ysbTaTam
MPOBEAEHHOTO HAOIIOACHHUSI, UCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTH MOTYyUYEHHBIX
pe3yNIbTaTOB, BEIBOJIOB U 00OOIICHHMIA;



IMPOTrHO3HUPOBATH BO3MOKHOC Pa3BUTUC IPOLCCCA, 4 TAKIKC BbIIBUTATH ITPCATIOJIOKCHUA
0 €ro pa3sBUTHUH B HOBLIX YCJIOBUAX.

PatGora ¢ undopmaunmeii:

BBISIBIIATH A€(DUIIUTHI MHPOPMALIUH, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha BONPOC U
JUIsl pELICHUs 3a/1a4H;

BBIOMpAaTh HMHMOPMAIMIO W3 HWCTOYHHUKOB PpA3IMYHBIX THUIIOB, AaHAJH3UPOBATH,
CUCTEMaTU3UPOBaTh U WHTEPIPETHUPOBATH MH(GOPMALIMIO PA3IUYHBIX BUAOB U (HopM
IIPEJICTaBIICHHUS,

CTPYKTYpUpPOBaTh HMH(OpMALUIO, TMPEACTaBIATh €€ B pa3lIuyHbIX (opmax,
WITIOCTPUPOBATH TpadUuecKy;

OLICHMBATh HAJA&KHOCTh HHPOpPMAIMM IO CaMOCTOSATENbHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) VHnueepcanvhvie KomMyHUKamueHnwle Oelicmsus, obecneuusaom c@hopmuposaHHoCms
COYUANBHBIX HABLIKO8 00YYAIOWUXCAL.
Ooenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXkIAEHHUS B COOTBETCTBUU C YCIOBHUSAMHU M LEISIMU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOI TOYKY 3PEHUS B YCTHBIX U
IUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY pPEIICHUs 3a7aul, KOMMEHTHUPOBATh
MOJTyYEHHBIH pe3yJIbTaT;

B X0JIe 00CYX/IeHHs 331aBaTh BOIPOCHI 10 CYLIECTBY 00CYKIaeMOM TeMBI, IPOOJIEMBI,
pelaeMoil  3a7aud, BBICKa3blBaThb MJEH, HALEJIECHHbIE HAa IIOMCK PELICHUs;
COINOCTABJISITh CBOU CYXKIEHUS C CYXACHUSAMM JPYIMX YYaCTHUKOB JHUaJora,
0oOHapy»XUBaTh pa3IMuMe U CXOJCTBO MO3UIIMIL; B KOPPEKTHOH hopme popMyIupoBaTh
pasHoIIacHsi, CBOM BO3PAXKECHHUS;

IIPEJICTABIISITh PE3y/IbTaThl PELICHUS 3a4a4u, SKCIIEPUMEHTA, UCCIEA0BaHUs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BBICTYIUIEHHS € Y4E€TOM 3ajad NMpe3eHTAUud U
0COOEHHOCTEH ayJUTOPHH.

CoTpyaHnyecTBo:

MOHUMATh M MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAMBUIYAIbHOM pabOTHI
OpU pelIeHUuH Yy4YeOHbIX 3a/Jay; MpPUHUMATh IeJIb COBMECTHOH JesTeIbHOCTH,
IUIAHUPOBATh OPTaHM3ALMI0 COBMECTHOM pabOThl, pachpenensTh BHIBI padoT,
JIOTOBApUBATHCsI, OOCYXJaTh MPOIECC W pe3yibTaT paboThl; 0000IaTh MHEHHS
HECKOJIBKUX JIIOJICH;

y4acTBOBATh B IPYMIOBBIX (opmax paboThl (00cykaeHuss, 0OMEH MHEHUH, «MO3TOBBIE
IITYpMBI» W MHBIE); BBHIOJHATH CBOIO YacTh pabOTBl W KOOPIMHHPOBATH CBOU
JCUCTBHSA C IPYTUMH YICHAMH KOMaH/Ibl; OIICHUBATh Ka4eCTBO CBOETO BKJIAJa B OO
HPOIYKT IO KPUTEPHM, C(HOPMYITNPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHS.

3) Vuusepcanvnvle pecynamugnsle oeticmsus, obecnequsarom opmuposanue cCmMolCio8blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuszauus:

COCTaBJIATH IJIaH, JITOPUTM PELICHUS 3aJ]auu, BIOUPATh CIIOCO0 pelIeHus ¢ yuéToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATH BApUAHTHI PEIICHUI ¢ yu€TOM HOBOM MH(pOpMALIUK.

CaMOKOHTPOJIb:

BJIaJACTh HaBbIKaMU MO3HaBaTEILHOMI pe(bneKch KaK OCO3HAaHUA COBCPIIACMBIX
HCﬁCTBHﬁ N  MBICIIMTCIBHBIX IIPOOECCOB, HX PE3YJIbTATOB, BJIAICTH crocodbamMu



CaMOIIPOBEPKH, CAMOKOHTpPOJISL Mpolecca M pe3ysbTaTa PEIICHHs] MaTeMaTH4eCKOu
3a/1a4u;

®  [IpEeIBHJICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NIPH PEIICHUH 3a/1a4d, BHOCHTD
KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIICHMBATh COOTBETCTBHE peE3yJibTaTa IEIM U YCIOBUSAM, OOBSICHATH MPUIUHBI
JOCTIDKCHHSI WM HEIOCTI)KCHHS PEe3yJIbTaTOB IEATEILHOCTH, HAXOIUTh OIIUOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATbBI 11 KJIIACC

OnepupoBatb MOHATUSMU: WIMHIpUYECKas MOBEPXHOCTb, oOpazymoiue
IWIMHAPUYECKON MOBEPXHOCTH; IIMIIMH/IP; KOHWYECKas MOBEPXHOCTh, 00pa3yIoIine KOHUYECKON
MIOBEPXHOCTH, KOHYC; ChepruiecKasi HOBEPXHOCTb.

Pacno3naBate Tena Bpamenus (MWIKHIP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI MOMYyUEHUS TeJl BpallleHUSs.

KnaccudunupoBats B3auMHOE pacioyiokeHue cepbl U IIOCKOCTH.

OnepupoBaTh HNOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CErMEHTA;
IapOBOM CJIOM, OCHOBaHUE MIAPOBOTO CII0S, BBICOTA IAPOBOTO CIIOS; IAPOBOM CEKTOP.

Boruncnate 00bEMBI U TUIONIAIM MOBEPXHOCTEH TeN BpallleHUsl, TeOMETPUUYECKUX Tl C
OpUMEHEHHEM (OpMYIL.

OmnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIUCAHHBIM B c(epy M OMHCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WJTU TEJIO BPAILICHHUS.

Bb4ucnsTh COOTHOIICHUS MEXAY IUIOMIAIIMU TOBEPXHOCTEN 1 00bEMaMu OTOOHBIX TEJI.

N3ob6paxaTh u3ydaemble (GUIYpbl OT PYKM M C HPUMEHEHMEM IPOCTHIX UYEPTEKHBIX
UHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX QUTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH C€UECHHUS TEJ BPAICHHUS.

W3BnekaTh, MHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECcKUX (PUTypax, MpeaCTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATh AeWCTBUS CIOXKEHHUSI BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOXKEHUS BEKTOpa
Ha YUCJO0, OOBICHATH, KAKUMHU CBOMCTBAMU OHH 00JIaatoT.

[TpuMeHsATH NpaBUIIO Mapasviesenunesa.

OmnepupoBaTh MOHITHUSMHU: JEKAPTOBHI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOpP, MOIYJh
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yroll MEXIy BEKTOpaMH, CKallsipHOE
MPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

HaxoauTe cyMMy BEKTOPOB U NPOU3BEICHHE BEKTOPA Ha YHCIIO, YTOJ MEXIy BEKTOPaMH,
CKaJISIpHOE MPOU3BEJCHHUE, PACKIIAIbIBATh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBatTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHUCTEME KOOpIUHAT.

[IpumensaTp reomerpuueckue (akThl i pEIICHUS CTEPEOMETPUYECKUX 3ajad,
MPENOoIaraloiX HECKOIbKO IIaroB PEUICHHUs, €ClIM yCIOBHS NMPUMEHEHUsS 3aJaHbl B SIBHOU
dopme.

Pemats npocreiinivie reomeTpuyecKue 3aauu Ha NPUMEHEHHE BEKTOPHO-KOOPIUHATHOIO
MeTo/a.



Pemarts 3agauM Ha [J0Ka3aTeNbCTBO MAaTEMATHMUYECKUX OTHOIIEHMH M HaxOXKICHHE
TE€OMETPUYECKUX BEJIIMYHMH 1O 00pas3laM WM alropuTMaM, MPUMEHSS W3BECTHBIE METOIBI MPH
pElIeHUH CTaHAapTHBIX MAaTEMaTUYECKUX 3a]1a4.

[TpuMeHATs TpOCTEHMIINE MPOTrPAMMHBIE CPENCTBA M DIIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPY PELLIEHUHU CTEPEOMETPUUECKHX 3aau.

[IpuBoauTe mHpHUMEpPHl MaTEMaTUYECKMX 3aKOHOMEPHOCTEH B NpUpPOJE U KHU3HH,
pacIio3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUU B NCKYCCTBE.

[TpuMeHATH TOMy4YEHHBIE 3HAHWS Ha INPAKTUKE: aHAJIN3UPOBATh PEANbHBIE CUTyalud U
IPUMEHATh M3yYEHHBbIE TIOHATHA B  IIpoLleccE€ IIOMCKAa  PEIIEHHs  MaTeMaTHYECKU
chopMyIHpPOBaHHOW MPOOIEMBI, MOICTUPOBATh pPEATbHbIE CHUTyallUd HA S3bIKE T'€OMETPHH,
HCCIEN0BaTh MOCTPOECHHBIE MOJEIH C MCIOJIb30BAHUEM I€OMETPUYECKUX MOHITHI U TEOpEM,
anmapara anreOpbl; pelaTh NPakTHYECKUE 3a/jauu, CBSI3aHHbIE C HAXOKICHUEM T€OMETPUUECKUX
BEJIMYUH.



TEMATHYECKOE IINTAHUPOBAHHUE 11 KJIACC

KoanuyecTBO 4acoB D1eKTPOHHbIE
HaunMeHoBaHHne
Ne (uugposbie)
pa3nesioB U TeM Koutpoubnbie | IIpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE
NpOrpamMmbl padoThI padoThI
pecypchbl
) Tena Boame 12 bubmuorexa [JOK
J1a B HUS
patt https://m.edsoo.ru/1¢209¢e37
but6mmoreka [IOK
2 O0Bé 5 1
PEMPLTEN https://m.edsoo.ru/1¢209e37
B
3 Koe(l)( TOII/)IZIaI;ILI B 10 1 brGmorexa ITOK
P https://m.edsoo.ru/1¢209e37
MIPOCTPAHCTBE
[ToBTOpEHMUE,

4 00001ICHHE, . 1 bubmuoreka [JOK
cucTEMAaTHU3AIHA https://m.edsoo.ru/1¢209e37
3HAHUU

OBIIEE KOJIMYECTBO
i 34 3 0

YACOB I10 ITPOTPAMME



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




ITOYPOYHOE IIVTAHUPOBAHUE



11 KJIACC

KoanyecTBO 4acos

DJIeKTPOHHbBIE N (poBbIE

Ne n/m Tema ypoka Kontpoasnbie | IlpakTnueckue fara o0pa3oBaTe/bHbIE
Bcero U3y4YeHHus
padoThI padoThI pecypcesl
Cdepa u map: ueHtp, paamnyc,
1 JTUaMETp; TUTOIIAIb TOBEPXHOCTH 1 Bubmmorexa HOK
’ 02.09.2025 | https://m.edsoo.ru/0341bc2b

cepsl

B3aumnoe pacnonoxenue chepbl

) U TUIOCKOCTH; KacaTeabHast 1 bubnnoreka [JOK
IUIOCKOCTH K cdepe; MIomaib 04.09.2025 | https://m.edsoo.ru/bed12a43
cepsl

3 N3o6pakenue cdepsl, mapa Ha 1 bubnuorexka [JOK
miockocT. CedeHus 1mapa 09.09.2025 | https://m.edsoo.ru/bcl5{72
[{unuHApHYecKas TOBEPXHOCTb,

4 00pasyroIue MWIHMHIPUIECKOM | bubnuorexa [JOK
MOBEPXHOCTH, OCh 11.09.2025 | https://m.edso00.ru/6054b8¢1
UWIMHIPUYECKON TOBEPXHOCTH
[{umHAp: ocHOBaHUS U OOKOBast

5 MOBEPXHOCTH, 00pa3yroIas 1 och; | bubnnorexa [JOK
ionaib OOKOBOM M MOJTHOM 16.09.2025 | https://m.edsoo.ru/188{6216
MOBEPXHOCTH
N300paxeHne nUInHApa Ha
I0CKOCTH. Pa3BépTka muumHApa.

6 Ceuenust HHIMH]PA (TUIOCKOCTHIO, | bubnuorexa [JOK
napajuieIbHOM UiIn 18.09.2025 | https://m.edsoo.ru/016e25eb

NEePNEHANKYISIPHON OCH
AJTUHIPA)



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

KoHnueckas moBepXHOCTS,
00pa3yroIre KOHMIECKON

bu6mmoreka [IOK

! MMOBEPXHOCTH, OCh M BEPIIIMHA 23.09.2025 | https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
KoHnyc: ocHOBaHHE 1 BEpIIHHA,

8 06p;,3y101ua51 1 OChb; anf)manb bubnuorexa LIOK

N . 25.09.2025 | https://m.edsoo.ru/897dd3b2
OOKOBO U TTOJTHOW TTOBEPXHOCTH
Yceu€HHBIN KOHYC: 00pa3yoIime

9 Y BBICOTA; OCHOB};HI/DI II; 6(2]K011:la51 Bubnuotexa LIOK
’ 30.09.2025 | https://m.edsoo.ru/1468bab3

MTOBEPXHOCTh
N3o6paxeHne kKoHyca Ha
mIockoctu. Pa3BépTka KoHyca.

10 Ceuenust koHyca (IIOCKOCTHIO, bubmuoreka [JOK
napajuieIbHOW OCHOBaHMIO, U 02.10.2025 | https://m.edsoo.ru/Obdelbe8
TUTOCKOCTBIO, TIPOXO/ISIIEH Yepe3
BEPIINHY)

1 KomOunanus ten BparieHus u bu6nunoreka [JOK
MHOTOI'PaHHUKOB 07.10.2025 | https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, ONMUCAHHBII

12 okoJto chepsl; chepa, BOUCaHHAS bubnnorexa [JOK
B MHOTOTPaHHMK WJIN B TEJIO 09.10.2025 | https://m.edsoo0.ru/0b136158
BpalllCHUS

13 ITousTue 06 06bEMe. OCHOBHEIS bu6mmoreka [{OK
CBOMCTBa 0OBEMOB Tell 14.10.2025 | https://m.edsoo.ru/26a03fb7

14 [TonsTre 06 00béMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBA 0OBEMOB Tel 16.10.2025 | https://m.edsoo.ru/26a03fb7

15 O0béM HMIMHIpa, KOHYCa bubmorexa HOK

’ 21.10.2025 | https://m.edsoo.ru/5513d87b



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

16

O0BEM UIHHpa, KOHyCa

bu6mmoreka [IOK

23.10.2025 | https://m.edsoo.ru/5513d87b

17 O0BéM nUIMHIpa, KOHYCa Bubmiorexa LIOK

’ 06.11.2025 | https://m.edsoo.ru/5513d87b

18 O0béM HMIMHIpa, KOHYCa bubmorexa [OK

’ 11.11.2025 | https://m.edsoo.ru/5513d87b

19 OGbéEM WHHAP, KoHyca 13.11.2025 bu6mmorexa [IOK

https://m.edsoo.ru/5513d87b
20 OGbéM WHHAPa, KoHyca 18.11.2025 bubmuoreka [JOK
’ https://m.edsoo0.ru/5513d87b

)1 OGbém wapa i miowats chepbl 20.11.2025 bu6nmoreka [JOK
https://m.edsoo.ru/5513d87b

. 25.11.2025 bu6mmoreka [IOK

22 OObEM wiapa it oA, chepe! https://m.edsoo.ru/5513d87b
[TonoOHbIE TeNa B MPOCTPAHCTBE.

” COOTHOILIEHUS MEXKTY bubmmoreka [JOK
IUIOIIA/IIMU TOBEPXHOCTEH, 27.11.2025 | https://m.edsoo.ru/810cfleb
00BbEMaMu TOJJOOHBIX TEIl
[Tono6HbIe TeNa B MPOCTPAHCTBE.

24 COOTHOILIEHUS MEK]TY bubnmoreka [JOK
TUIOINAASIMUA TIOBEPXHOCTEH, 02.12.2025 | https://m.edsoo.ru/810cfleb
00BEMamMu TOJJOOHBIX TEIl
[TonoOHBIC TENa B TPOCTPAHCTBE.

25 COOTHOILIEHUS MEXKTY bubnnorexa [JOK
IUIOIAASIMUA TIOBEPXHOCTEH, 04.12.2025 | https://m.edsoo.ru/810cfleb
00BEMamMu TOJJOOHBIX TeEll

%6 [TonoOHBIC TENa B TPOCTPAHCTBE. bubmuorexa [JOK

COOTHOIIEHUS MEXTY

09.12.2025

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



https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
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IIOIIAIMU ITOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

[TonoOHbIE TeNa B MPOCTPAHCTBE.
COOTHOIIECHUS] MEXKTY

bub6mmorexa [IOK

27 IUIOLIA/IIMU TOBEPXHOCTEH, 11.12.2025 | https://m.edsoo.ru/810cfleb
00BéMaMu MOJOOHBIX Tell
[TonoGHBIE TeNa B IPOCTPAHCTBE.

73 COOTHOIIEHUS] MEXKTY bubmmoreka [JOK
TUTOINAASIMUA TIOBEPXHOCTEH, 16.12.2025 | https://m.edsoo.ru/810cfleb
00BEMaMU TIOTOOHBIX TET
[TonoGHBIE TENa B IPOCTPAHCTBE.

29 COOTHOILIEHUS MEKTY bubnmoreka [JOK
TUTIOINAASIMUA TIOBEPXHOCTEH, 18.12.2025 | https://m.edsoo.ru/810cfleb
00BEMaMU TIOTOOHBIX TET
[Tono6HbIe Tena B MPOCTPAHCTBE.

30 COOTHOILLIEHUS MEXKTY bubnnorexa [JOK
IUTIOIAASIMUA TTOBEPXHOCTEH, 23.12.2025 | https://m.edsoo.ru/810cfleb
00BEMamMu TOJJOOHBIX Tell
KonTponbhas pabota no remam

31 "Ten;) BpaH_leHII?ISI" u "O0BeMBI bubmmorexa [OK
e 25.12.2025 | https://m.edsoo.ru/4a33a8ab

1 BekTop Ha MII0CKOCTH U B bubnnorexa [HOK
IIPOCTPAHCTBE 30.12.2025 | https://m.edsoo.ru/Scaefclb

13 BekTop Ha III0CKOCTH U B bubmumorexa [IOK
NPOCTPAHCTBE 13.01.2026 | https://m.edsoo.ru/Scaefclb

14 BekTtop Ha mimockocTH U B 15.01.2026 bubmuoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb

35 CroxeHue ¥ BRIUUTAaHUE BEKTOPOB 20.01.2026 bubnuorexa [JOK
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https://m.edsoo.ru/23f4f089

36 CIi0’)KeHHE U BBIYMTAHUE BEKTOPOB 22.01.2026 Bubmmorexa HOK
https://m.eds00.ru/23f4f089
37 CIio’)keHHe ¥ BBIYMTAaHUE BEKTOPOB bubmmorexa LOK
27.01.2026 | https://m.edsoo.ru/23f4f089
38 YMHOXEHHE BEKTOpa Ha YHCIIO bubmmorexa LIOK
29.01.2026 | https://m.edsoo.ru/dee379¢eb
39 YMHOK€EHNE BEKTOpa Ha YNCIIO0 Bubmmorexa HOK
03.02.2026 | https://m.edsoo.ru/dee379¢eb
Pasnoxenune BekTopa 1o TpéM
40 HEKOMILJITAaHAPHBIM ECKTOP%I;M. bubmmorexa LIOK
05.02.2026 | https://m.edsoo.ru/a28fd74e
[TpaBuiio mapannenenunena
Paznoxxenue BexkTopa 1o Tpém
41 HEKOMILJIAHAPHBIM I1:eI<T0p§M. Bubmiorexa LIOK
10.02.2026 | https://m.edsoo.ru/a28fd74e
[IpaBuio mapannenenunena
Paznoxxenue BexkTopa 1o tpém
42 HEKOMILUIAHAPHBIM Il:@KTOp:M. Brbmiorexa LIOK
12.02.2026 | https://m.edsoo.ru/a28fd74e
IIpaBuno nmapasienenumena
Paznoxxenue BexTopa 1o tpém
43 HEKOMILIAHAPHBIM I]ZGKTOI):M. Bubmmorexa HOK
17.02.2026 | https://m.edsoo.ru/a28fd74e
IIpaBuino nmapasuienenumena
Pemenue 3aay, CBSI3aHHBIX C
44 HpI/IMeHeHI/IeﬂM l'lpaBI/IJ'I JEUCTBUH C 19.02.2026 bubmiorexa OK
https://m.edsoo.ru/a28fd74e
BEKTOpaMH
KoopanHaTHO-BEKTOPHBIN METO
45 npni)zmemm FeOMepr/I‘IeCKI/IX " bubmmorexa LIOK
24.02.2026 | https://m.edsoo.ru/d3alfe30
3a1au
46 KoopanHaTHO-BEKTOPHBIN METOT bubnuorexa [JOK
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https://m.edsoo.ru/23f4f089
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https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/a28fd74e
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IIPU PEIIEHNN T€OMETPUYECKHUX
3a1a4

26.02.2026

https://m.edsoo.ru/d3alfe30

IIpssMoyronbHas cucreMa
KOOPJMHAT B IPOCTPAHCTBE.

bu6mmorexa [{OK

47 Koopamiaret BeKTopa. 03.03.2026 | https:/m.edsoo.ru/48db7058
[Ipocreiimue 3aga4uu B
KOOpJIWHATaX
Yron Mexay BEKTOpaMH.
48 CKaHﬁpHo: }IIIpOI/I:«xBE)leHHe Bubnuotexa LIOK
05.03.2026 | https://m.edsoo.ru/725eftc4
BEKTOPOB
Yron Mexay BEKTOpaMH.
49 CKaHHpHo: }IIIpOI/I3BIe)I[eHI/Ie Bubmmorexa LIOK
10.03.2026 | https://m.edsoo.ru/725effc4
BEKTOPOB
50 Brrunciienue yriioB Mexmy bubmuoreka [JOK
MIPSMBIMH M TUIOCKOCTSIMH 12.03.2026 | https://m.edsoo.ru/8efbe78e
KonTponbHas paboTa 1mo Teme
51 "Beropm u K(I))Op):[I/IHaTI)I B bubmuorexa LIOK
" 17.03.2026 | https://m.edsoo.ru/77¢22fc5
POCTPAHCTBE
[ToBTOpeHue, 06001IeHUE U
5) CHUCTeMaTU3alrs 3HaHH. bubnuorexa [JOK
OcHoBHBIE QUTYPHI, (HAKTHL, 19.03.2026 | https://m.edsoo.ru/1780baSd
TEOpPEMBI Kypca IIaHUMETPUN
[ToBTOpeHue, 06001IeHUE U
53 CHCTEMAaTH3aLIMS 3HAHUH. bubmuoreka [JOK
OcHoBHBIE QUTYPBI, (HAKTHI, 31.03.2026 | https://m.edsoo.ru/1780baSd
TEOpPEMBI Kypca IUIaHUMETPUN
54 [ToBTOpeHue, 060061IeHUE U bubnmnorexa [JOK
CUCTeMAaTH3aIHsI 3HAaHHH. 02.04.2026 | https://m.edsoo.ru/1780basd



https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
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OcHoBHbI€ GUTypbl, GaKTHI,
TEOpPEMBI Kypca IUTaHUMETPUU

[ToBTOpenue, o6o0IIeHUE U 07.04.2026

55 CHUCTEeMaTH3alrs 3HaHHI. bubnuorexa [JOK
OcHoBHBIE QUTYPHI, (HAKTHL, https://m.edsoo.ru/1780basSd
TEOpPEMBI Kypca IIaHUMETPUN
[ToBTOpenue, o0o0IIeHUE U 09.04.2026

56 CHCTEMAaTH3aLIUS 3HAHUH. bubmuoreka [JOK
OcHoBHBIE QUTYPBI, (AKTHL, https://m.edsoo.ru/1780basd
TEOpPEMBI Kypca IUIaHUMETPUN
[ToBTOpeHue, 06001IeHUE U 14.04.2026

57 CHCTEMAaTH3aLIMS 3HAHUH. bubmuoreka [JOK
OcHoBHBIE QUTYPBI, (PAKTHI, https://m.edsoo.ru/1780basd
TEOpEMBbI Kypca IIaHUMETPUN
IToBTOpEHHME, 0000IICHUE U

58 cHUcTeMaTH3alus 3HaHui. 3a1auu bubmuoreka [JOK
TUTAHUMETPHUH U METOJIbI UX 16.04.2026 | https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpEHME, 0000IICHUE U

59 CHUCTEMAaTU3alMs 3HaHUH. 3agauu bu6nmoreka [JOK
IJIAHUMETPUHU U METOJIbI UX 21.04.2026 | https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpeHmE, 0600IICHNE U

60 CHUCTEMAaTH3alMs 3HaHui. 3agauu bu6mmoreka [IOK
IJIAHUMETPUH ¥ METOJIbI UX 23.04.2026 | https://m.edsoo.ru/4dffda97
peleHus
IToBTOpenue, 0000IIEHHE U

61 CI/ICTel\faTI/ISaL[I/IH 312}11/1171. 3amaun bubmorexa [OK

28.04.2026 | https://m.edsoo.ru/4dffda97

IIAaHUMETPUU U MCTOABI UX



https://m.edsoo.ru/1780ba5d
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pereHus

[ToBTOpeHue, 06001IeHUE U

2 cHUcTeMaTH3aIlvs 3HaHWK. 3a1aun ) bubmuoreka [JOK
TUTAHUMETPHUH U METOJIbI UX 30.04.2026 | https://m.edsoo.ru/4dffda97
pelIeHus
[ToBTOpenue, o6o0IIeHNE U

63 cHCTeMaTH3allus 3HaHUH. 1 bu6nmoreka [JOK
OcHoBHBIE (UTYPHI TUTAHUMETPUH 30.04.2026 | https://m.edsoo.ru/4dffda97
U METOJIbI UX PEIICHUS

64 HroroBasi kKoHTpoIbHAs paboTa 1 Bubmiorexa LIOK

07.05.2026 | https://m.edsoo.ru/ec24dfc2

65 [ToBTOpeHue, 006001IeHNE U | bubnnorexa [JOK
cucTeMaTH3aIus 3HaHUI 12.05.2026 | https://m.edsoo.ru/f465d10e

66 [ToBTOpeHue, 06001IIeHUE U 1 bu6mmoreka [JOK
CcHUCTEeMaTH3alus 3SHAaHUI 14.05.2026 | https://m.edsoo.ru/f465d10e

67 IToBTOpEHME, 0000IIEHUE U 1 bu6mmoreka [JOK
cucTeMaTu3aus 3HaHuil 19.05.2026 | https://m.edsoo.ru/f465d10e

68 [ToBTOpEeHue, 00001IeHNE U | bubnnorexa [JOK
cUCTEMATH3aIUs 3HAHUN 21.05.2026 | https://m.edsoo.ru/f465d10e

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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MPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM TPOTPAMMBI 11 KJACC

Kon IIpoBepsiemble mpeAMeTHBIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOI
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHOM NPOrpaMMBbI CpeIHero 001ero 0opa3oBaHus
pe3yJbTarta
6 I'eomeTpus
OnepupoBaTh NOHATHAMMU: LUINHIPUUYECKasi HOBEPXHOCTh, 00pa3ylolye
61 LWIMHIPUYECKON TOBEPXHOCTH, LMIUHAP, KOHUYECKAs IOBEPXHOCTD,
' oOpasyomme KOHMYECKOW TOBEPXHOCTH, KOHYC, cdepudeckas
MIOBEPXHOCTh
6.2 Pacno3naBate Tena BpaieHus (LIMIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIIOCOOBI MOTyUEHHSI TeJ BPaILCHHS
6.4 KnaccugunupoBars B3auMHOE paclookeHHe cephl U MIIOCKOCTH
OnepupoBaTh MNOHATHSMU: I[IAPOBOW CEIrMEHT, OCHOBAHHWE CEIMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOM, OCHOBAHHWE IIAPOBOrO CJOS, BHICOTA
IIapOBOTO CJI0s, IIAPOBOM CEKTOP
6.6 Bbruucnare 00bEMBI M IUIOIIAJM IOBEPXHOCTEH Tel BpallleHUs,
' TreOMETPUYECKUX TEJI C IPUMEHEHUEM (popmyt
OnepupoBaTh MOHATHSMM: MHOTOTPaHHUK, BIHMCAaHHBIH B cdepy H
6.7 OIMCAaHHBIN 0KOJIO cepsl, cepa, BMUCaHHAs B MHOTOTPAHHUK WIH TEJIO
BpaLCHUS
63 BblUMCIATE COOTHOIIEHHS MEXIy IUIOIAAsIMM IOBEPXHOCTEH H
' 00BEMaMH TOIOOHBIX TEJI
6.9 N300pakaTh n3ydaembie (UTYPBI OT PYKH U C IPUMEHEHHEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME 4YEpPTEKU U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BUI CBEpPXYy, COOKY, CHHU3Y; CTPOUTH CEUCHHS TeIl
BpALCHUS
W3BnekaTb, MHTEPHIPETUPOBaTH M MPeoOpa3oBbIBaTh HH(OPMAIMIO O
6.11 INPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTYypax, IMPEACTaBICHHYIO Ha
YepTekax U pUCYHKaxX
[TpumensTh TeoMeTpuyecKkrue (QaxKThl A PEHICHUs] CTEPEOMETPUUYECKUX
6.12 3a7a4, MPEINoNaraloiX HECKOJIBKO IIaroB PEMICHUs, €CIIH YCIOBHUS

MMPUMCHCHU 3a1aHbI B SIBHOU (I)OpMC




6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BrimomaaTe I[GﬁCTBHSI CJIOKCHHUA BCKTOPOB, BBIYUTAHUA BCEKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, O6’b$ICHHTB, KaKUMH CBOMCTBAMHM OHH

o0JazaroT

6.15

HpI/IMeHHTB IpaBHJIO ITapaJuICICnuIeca npu CJI0KECHUU BEKTOPOB

6.16

OnepupoBaTh NOHATUSIMU: JI€KApPTOBBI KOOPJAMHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
Yrol MEXIy BEKTOpaMH, CKaJlIpHOE IPOM3BEJICHHE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHLIC BEKTOPLL

6.17

HaxomuTh cymMMy BEKTOPOB U NpPOU3BEACHHE BEKTOpA Ha YMCIIO, YIoJ
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BE/ICHUE, PACKIIaAbIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

38.IlaBaTL IIJIOCKOCTh YPAaBHCHHEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemarn HpOCTCﬁLHHG reOMECTpUYCCKUC 3aJa4Yhd Ha I[PUMCHCHUC

BEKTOPHO-KOOPAUHATHOTO METOda

6.20

PemraTs 3aJa4yd Ha A0Ka3aTCJIbCTBO MATCMATHUYCCKHX OTHOIIICHUH H
HaXO0XXACHUEC TCOMCTPUUCCKHUX BCIWYHH I10 o6pa3uaM HIIN aJIrOpUTMam,
IMPUMCHSA HN3BCCTHBIC MCTOJBI npu peICHUU CTaHAAPTHBIX

MAaTCMAaTHYCCKUX 3a1a4

6.21

IIpuMeHATs NpOCTEHIINE NPOrPAMMHBIE CPEICTBA M JJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPECOMCTPUICCKUX 3a/1a1

6.22

IIpuBOaUTE NpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEUW B IPUPOLE U

JKU3HU, paCIIO3HABATh ITPOABJICHUC 3aKOHOB I'COMCTPHU B HCKYCCTBEC

6.23

[IpuMeHsATh TONlyuyeHHBbIE 3HAHMA HA TPAKTUKE: aHAJIU3UPOBAThH
peanbHblE CUTyallUM W MPUMEHSATh H3yUYEHHBIE MOHATHUS B IpOLEcCce
IIOHMCKA pELICHUS MaTeMaTu4ecku c(opMyIupoBaHHONH MpoOIEeMBl,
MOJIEJIMPOBATh pealibHblEe CUTYallMU Ha SI3bIKE T€OMETPHUH, MCCIIE0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX IOHATHI U
TeopeM, armapara anreOpbl, pelarh NPakTUYECKUE 3aJJa4M, CBSI3aHHBIE C

HaXOKIACHUECM I'€COMCTPHUICCKUX BCINYNH




INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA 11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

6

I'eomerpus

6.1

[{unuHapryeckas MOBEPXHOCTh, 00pa3yrofe HUINHIPUIECKONH MOBEPXHOCTH, OCh
UATUHAPUYECKOW moBepxHOCTH. LlummHIap: ocHOBaHUS W OOKOBasi MOBEPXHOCTH,

oOpa3yrolas 1 och, IUIOMIAlb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konunueckasi moBepXHOCTh, 00pa3yIolie KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
KOHHYeckoil moBepxHocTu. KoHyc: ocHOBaHHMe W BeplinmHa, 0Opasyiouias U OcCb,
IJI01Ia b OOKOBOM W TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 0Opa3yrolue u

BbICOTA, OCHOBAHUA U OoxoBas IIOBCPXHOCTDH

6.3

Ccdepa u map: ueHTp, paauyc, TMamMerp, IIOMAab OBEPXHOCTH cdepbl. BzanmHoe

PacCIoJIOKCHHUC C(I)epLI N IJIOCKOCTH, KacaTCJibHasA IINIOCKOCTbh K C(I)epe, miomanab

chepsl

6.4

N3o00paxeHnue Ten BpalleHus Ha MII0CKOCTH. Pa3BépTka numuHApa U KOHyca

6.5

KOM6I/IH8.I_[I/II/I TCJI Bpall€CHUA W MHOI'OI'PAaHHHUKOB. MHOFOFpaHHI/IK, OITMCAaHHBIN

okoJ10 cdepsl, chepa, BMcaHHAs] B MHOTOTPAHHHK, WJIH TEJIO BPAIICHUS

6.6

[Tonsitue 06 00BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSMOYTOJBHOTO Tapajuienenunena u ciaenctsust w3 He€. OOBEM IHIIMHIpA,

koHyca. O0BEM I1apa u mIomaas chepbl

6.7

[TogoOubie Tema B mpoctpaHcTBe. COOTHOLIEHUS  MEXAY  IUIOMIAISIMU

MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ

6.8

Ceuenus uunuHapa (MapauiebHO W TMEPIEHIUKYISPHO OCH), CEUCHUS KOHYycCa

(HapaJ'IJ'ICJIBHOC OCHOBAHHUIO U IIPOXOAAIICC YCPE3 BepH_II/IHY), CCUCHUS 1Iapa

6.9

BexkTop Ha miockoctd U B IpocTpaHcTBe. CII0OKEHME M BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha yucio. Pas3nokeHue BeKkTopa Mo TPEM HEKOMIUIAHAPHBIM
BektopaMm. IlpaBuno mnapamienenunena. PemeHne 3ajmad, CBSI3aHHBIX €

IIPUMEHEHNEM TPaBUJI ACUCTBUM C BEKTOPaMHU

6.10

[IpssMoyronpHasi cucTeMa KOOpAMHAT B TpocTpaHcTBe. KoopawHaThl BEKTOpA.
IIpocreiimue 3amauu B KoOpJAuMHATaX. YTosu Mexay Bekropamu. CkanspHoe
MPOU3BEJICHUE BEKTOPOB. BhlunciaeHue yriioB Mexay NpsIMBIMH U TUIOCKOCTSMH.

KOOp,Z[I/IHaTHO—BeKTOpHBIﬁ MCTO/J ITPU PCHICHUU I'COMCTPUUCCKUX 3ada4




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBHOM NPOT'PAMMBI CPEJTHET'O
OBLIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMoOro
TpedoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM Pe3yJbTATaM OCBOECHUS
OCHOBHO# 00pa3oBaTe/IbHON MPOrpaMMbI CpeHero 0011ero
oOpa3oBaHus

Brnanenne meronamMu J0Ka3aTeNbCTB, AJTOPUTMAMH pEIICHUS 3a1ad;
yMeHHe (GOpMYIHpOBaTh M OINEPUPOBATH IOHATHSIMHU: OIpEJCIICHHE,
aKCMOMa, TEeOopeMa, CIIEJCTBUE, CBOMCTBO, MPU3HAK, IOKa3aTeIbCTBO,
pPaBHOCUIIbHBIC (POPMYITUPOBKH; IPUMEHATH UX; YMEHHE (OPMYITUPOBATH
00paTHOE M MPOTUBOIIOJIOKHOE YTBEPXKACHUE, MPUBOIUTH MPUMEPHI H
KOHTPIIPUMEPHI, HUCIIOJIB30BaTh METOJ MaTeMaTHYeCKOH HWHIYKIUH;
NPOBOJIUTH JIOKAa3aTeJbHBIC PACCYXIEHHUs TpH peIIeHUH 3ajad,
OLICHMBATh  JIOTMYECKYI0  TIPABHJIBHOCTH  PACCYXICHHWH;  yMEHHE
ONEepPHPOBATH MOHATHUAMHU: MHOXKECTBO, MOJMHOMXECTBO, ONEPALUU HaJ
MHOXKECTBAMH; yYMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
amnmapar JUis OMCaHUs PEeaTbHbIX MPOIIECCOB U SIBICHUH U MPH PEILICHUH
3a1a4, B TOM 4YHCIE W3 JAPYIHX Yy4YeOHBIX IIPEIMETOB; YMEHHE
OIEepHPOBATh MOHATUAMHU: rpad, CBA3HBINA rpad, AepeBo, IMKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/1aBaTh M OIMUCHIBaTh Tpadbl Pa3InIHBIMH

crioco0amu; UCIOIB30BATh I'padbl MPHU PEIICHUH 3a/1a4

YMeHHe OnepUpoBaTh MOHATHAMU: HATYPAJIbHOE YMCIIO, LEJI0€ YHCIIO,
CTEIIEHb C LEJBIM ITOKa3aTelIeM, KOPEHb HaTypajbHOM CTEIEHH, CTEIICHb
C paUMOHAIBHBIM  IIOKa3aTelleM, CTENeHb C  JICUCTBUTEIIbHBIM
nokasareiaeM, Jorapupm 4YHMCIa, CHHYC, KOCHHYC U  TaHICHC
IIPOU3BOJIBHOIO YHUCJA, OCTATOK II0 MOJIYJIIO, PalUOHAIBHOE YHCIIO,
UPPALMOHAIBHOE  YHCIO,  MHOXECTBA  HATypajbHBIX,  LEINbIX,
palMOHAIBbHBIX, JEHUCTBUTEIBHBIX 4YHUCEJ;, YMEHUE MHCIOIb30BaTh
MPU3HAKU JI€IMMOCTH, HAaUMEHBIIMA OOIIMI AETUTEeNb U HauMEHbIIee
o01iee kpaTHOe, adropuT™ EBKiIMIA MpH pelleHnu 3a/1ad; 3HaKOMCTBO ¢
pa3IMYHBIMM  TO3UIMOHHBIMA  CHUCTEMaMHM  CYHUCIICHMS;  YMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUY€HUI M mpeoOpa3oBaHUsS BBIPAXKEHUH CO
CTETeHsIMU M JiorapudMamu, NMpeoOpa3oBaHUs IPOOHO-PAIIMOHAIBHBIX

BBIpa)KCHI/II}'I; YMCHHUE ONCPUPOBATH IMOHATHAMU: TOCICAOBATCIIBHOCTD,




apudmernyeckas rporpeccus, reoMeTpHuecKast IIporpeccus,
OeckOHeYyHO yObIBaroIlass TeoMETpUYecKass IMpOrpeccus; yMEHHE
3aJ1aBaTh MOCJIE0OBATEILHOCTH, B TOM YHCJIE C IOMOUIbIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONEepUpOBaTh MOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
COMNpsKEHHBIE KOMIUIEKCHBIE YUCIIa, MOJYJIb U apTyMEHT KOMIUIEKCHOIO
yuciaa, ¢opmMa 3amucH  KOMIUIEKCHBIX 4ucen (TeoMeTpuyeckas,
TPpUrOHOMETpHUUecKass U  anreOpavueckas); YMETb  IPOU3BOAMTH
apudMeTHUecKue JeHCTBUS C KOMIUIEKCHBIMU YHWCJIaMH; TPUBOJUTH
IpUMEphl  HCIOJIb30BAHMUSA  KOMIUIEKCHBIX  YHCEN,  ONEepUpoBaTh
NOHATHAMM: MaTpuma 2x2 wm  3X3, oIpenenuTenb  MaTpULBI,

FGOMeTpI/I‘-ICCKI/Iﬁ CMBICJI OTIPCACIIUTEIIA

YMeHrne omnepupoBaTh MOHATHUSMU: PAMOHAIBHBIC, WPPALMOHAIBHEIE,
MOKa3aTelbHbIE, CTETEHHbIE, JIOTapu(pMUUYECKHe, TPUTOHOMETPHUUECKHE
ypaBHEHUS U HEPABEHCTBA, HUX CHCTEMbI, YMEHHE OIEpPUPOBATh
MOHSITUSIMH: TOXAECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUW U HEPABEHCTB, PaBHOCWJIHHOCTH
YpaBHEHU, HEpPaBEHCTB U CHUCTEM; YyMEHHE pellaTb YypaBHEHUS,
HEpPaBEHCTBA U CHUCTEMBI C TOMOINBIO PANIMUHBIX MPUEMOB; pEIIaTh
YpaBHEHHS, HEPAaBEHCTBA U CHCTEMbl C TMapaMeTpoM; MPHUMEHSThH
ypaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUsS MaTeMaTHYECKUX

3aJlav ¥ 3aaa4 U3 pasIndIHbIX obnacrei HAaYKHU U peaﬂBHOﬁ KHN3HU

VYMeHHe OmnepupoBaTh MOHATUSAMH: (QYHKIHSA, YETHOCTh (QYHKIHH,
HNEPUOJIUYHOCTD (PYHKIIUHM, OrpaHHYEHHOCTh (PYHKIIUH, MOHOTOHHOCTb
GyHKIHMH, SKCTpeMyM (YHKIIMH, HAaUOOJbIIIee U HAUMEHbIIIee 3HAYCHUS
(GYHKIMU HA IPOMEKYTKe, HeMIpepbIBHAS (DYHKIHMS, aCHMOTOTHI rpaduka
GyHKIMH, TIepBas U BTOpas Npon3BoaHas (PyHKIMH, TEOMETPHUYECKUN H
¢u3uueckuif CMBICT TPOM3BOJHON, NEpBOOOpasHas, ONpeneTEHHBIN
MHTETpajl; YMEHHE HAXOIUTh AaCHUMOTOTHI rpaduka (DyHKIUH, yMEHHUE
BBIUUCIIATh  TPOM3BOJHBIC CYMMBI, HPOHM3BEACHHUS, YACTHOTO H
KOMITO3UIMH (DYHKIMH, HaXOANUTh YpaBHEHHE KacaTeNbHON K Tpaduky
(GYHKUMU; yMEHUE HAaXOIUTh MPOU3BOIHBIC SJIEMEHTAPHBIX (YHKIIMA;
YMEHHE HCIOJBb30BaTh MHPOM3BOAHYIO JUIS HCCIENOBaHUS (DYyHKIHH,
HaXOJUTh HAWOOJbIIME M HAUMEHbIIWE 3HAYCHUS (YHKIMHA; CTPOUTH
rpa¢Ki MHOTOWICHOB C HCIIOJI30BAHUEM ammapaTa MaTeMaTHYECKOTO
aHanmu3a; NPUMEHATh MPOU3BOJHYIO JJIS HAXOXKIEHHUS HAWIY4IIero

p€iCHud B HNPHUKIAJAHBIX, B TOM YHCJIC COIHAJIBHO-DKOHOMHWYCCKUX M




bu3NYecKuX 3a7avyax; HaXOAUTh TUIOMAAN M 00BEMBI QUTY C MTOMOIIBIO
MHTErpaja; NPUBOAUTH MPUMEPHl MATEMATUUYECKOIO MOJEIUPOBAHUS C

MOMOIIbI0 Tu(depeHITnaTBHBIX YpaBHEHUIN

YMeHue onepupoBaTh TMOHATHAMHU: rpaduk QyHKIUH, OOpaTHas
(GYHKIMS, KOMITO3MLUS (QYHKIMHA, JUHEWHass (QyHKIMS, KBaJpaTHYHAs
byHKIHA, panmoHaIbHas byHKIHA, CTeTIeHHasI byHKIHA,
TPUTOHOMETpUYecKne  (PyHKIMH, OOpaTHbIE  TPUTOHOMETPUYECCKUE
¢yHKIMHM, TIOKa3aTenbHas | Jorapudmuyeckas (YHKIHH; YMEHHE
CTPOUTHh TpaUKH H3yYCHHBIX (DYHKIMH, BBINOIHATH NPeoOpa3OBaHUS
rpaduKoB (PYHKINH, UCTIOIB30BaTh TPAPUKH IS U3yUEHHsI TPOLIECCOB H
3aBUCHMOCTEH, MPH PEIICHUU 3aJad U3 JPYTUX YYEOHBIX NMPEIMETOB H
3a7a4 M3 peabHON JKU3HU; BBIPAXaTh (POPMYJIaMU 3aBUCHIMOCTH MEXITY
BEJIMYMHAMY; HCIOJB30BaTh CBOMCTBA M Tpaduku QYHKIMHA IS
pelieHns ypaBHEHHI, HEPABEHCTB U 3a/1a4 ¢ TapameTpaMu; U300paxkaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOJXKECTBA pEIICHUH YpaBHEHHH,

HEPABCHCTB U UX CUCTEM

VYMeHue pemaTh TEKCTOBBIC 3a/1aud pa3HbIX THUIOB (B TOM YHCJIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HaJIOTH, 3aJa4i U3 00JaCTH YIpaBJiICHUS JIUYHBIMU U CEMEHHBIMU
dbuHaHCaMM); COCTABJIATH BBIPAXKEHUS, YpaBHEHHS, HEPAaBEHCTBA M HX
CHUCTEMBI TIO YCIIOBHIO 3aJa4M, HMCCIIEOBATh IMOJIYYEHHOE PpEIICHUE U
OLICHUBATh MPABIONOAOOHOCTh PE3YJIbTATOB; yYMEHHME MOJEINPOBAThH
peanbHbIE CUTYyallUM Ha $3bIKE MATEMATUKH; COCTABIISTH BBIPaXKCHHUS,
YpaBHEHHS, HEPaBEHCTBA W MX CHCTEMbl [0 YCJOBHIO 3a/auyW,
UCCIEAOBAaTh TMOCTPOEHHBIE MOJEIM C HCIOJb30BAaHUEM ammapara

anreOpbl, UHTEPIPETUPOBATH MOTYUEHHBINA Pe3yabTaT

YMeHne onepupoBath MOHATHIMU: CpeiHee apumMeTuyecKoe, Meauana,
HauOoJpIllee M  HAaWMEHblIee 3HAYeHUs, pasMmax, JucHepcHs,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOrO Habopa; yMEHHE W3BIIEKaTh,
UMHTEPIPETHPOBaTh HMH(GOPMAIMIO, TMPEACTaBICHHYI0 B TaliMuax, Ha
quarpammax, rparkax, OTpaskarollyo CBOMCTBA pealibHbIX MPOLECCOB U
SBJICHUI; TIPEICTABIATh HH(POPMALIUIO C TIOMOIIBIO TAaOJIHIl U AUArpamMM;
UCCIIEIOBaTh CTAaTUCTUYECKHE JaHHBIE, B TOM YHCJIE C MPUMEHEHHEM
rpau4eckux METOJOB U  JJEKTPOHHBIX CPEACTB; rpaduyecku
UCCIIEIOBaTh COBMECTHbIE HAOJIOAEHHMS C TIOMOINBIO JAMarpaMm

pacccuBaHud U JIMHEMHOMN perpeccuun




VYMeHue onepupoBaTh IOHATUSMH: CIyYailHbIM OIBIT W CIy4alHOE
COOBITHE, BEPOSTHOCTb CIy4yailHOro COOBITUS; YMEHHME BBIYHMCIATDH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUecKux METOJOB; MPUMEHSTH
(bopMyJIbl CIIOKEHUSI M YMHOXEHHs BEpOSATHOCTEH, (hopMyiy MOJHOU
BEpOATHOCTH, popmyiy bepHymin, koMOMHaTOpHbIE (HAaKTHI U (POPMYIIBL;
OLICHUBATh BEPOSATHOCTH pEAbHBIX COOBITHH; yMEHHE OINEepUpOBaTh
MNOHSTUSMM: Ciy4ailHass BEJMYMHA, pacIlpesiesieHUe BEpOSITHOCTEM,
MaTEMaTHYECKOE OKMUJAHHUE, IUCHEPCHS M CTaHJAPTHOE OTKIOHEHHE
ClIy4allHOM BeNWYMHBI, (QYHKIMM pacupelneieHuss U IJIOTHOCTH
PaBHOMEPHOI0, IOKAa3aTEIbHOTO W HOPMAaJbHOTO  PAaCIpENEICHM;
YMEHHE MCMOJIb30BaTh CBOMCTBA M3YyYEHHBIX paclpelesieHud Juis
peleHus 3agayd; 3HAKOMCTBO C MOHSATHSMM: 3aKOH OOJIBIIMX 4YHCel,
METOJIbl BBHIOOPOYHBIX HCCJIEIOBAaHUM; YMEHUE INPUBOAUTH HPHUMEPHI
NPOSIBJICHUS 3aKOHA OOJIBIIMX YHCET B HMPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBATH MOHATUSAMU: COUETaHHE, TIEPECTAaHOBKA,
YHUCIO COYETaHWH, YHCIO IepecTaHOBOK; OumHOM HbloTOHA; ymeHue
NPUMEHSITh KOMOMHATOPHBIE (PAKTHI M PacCyKACHHS IS PEIICHHS 33124,
OLICHUBATh BEPOATHOCTH peasbHBIX COOBITHI]; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH NOJYYECHHBIN PE3YIbTAT

YMeHue onepupoBarTbh IOHATUSMH: TO4YKA, MpsAMasi, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIUIa, IUIOCKMHA yrod,
JBYI'PAHHBIA yroj, TPEXIPAHHBIA YIOJI, CKPEIIUBAIOLIMECS MPSMBIE,
[apaJUIEIbHOCTh U NMEPIEHIUKYISIPHOCTD NMPSAMBIX U IUIOCKOCTEH, yroi
MEXIY MNPSMBIMU, YTOJ MEXKAY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU IO IJIOCKOCTH, PACCTOSIHUE MEKIY
IIPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMM; YMEHUE HUCIIOIb30BaTh IIPH
pelIeHUH 3aJad U3y4yeHHbIE (DAKTHI MU TEOPEMbI IJIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXAIOIIEro MHpa; CTPOHUTH
MaTEMaTUYECKHE MOJEIM C IOMOIUBIO TI'E€OMETPUYECKHX IOHATUH H

BCJIMYHMH, PCIIATh CBA3AaHHBIC C HUMU NPAKTUYCCKUC 3aa4YU
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YMeHue onepupoBaTh MOHATHUSAMHU: IUIOUIaNb (GUTyphl, 00BEM (uUrypsl,
MHOTOTPAaHHMK, HPaBIIbHBI MHOTOTPAHHHK, CEUYCHHE MHOTOTPAaHHUKA,
Ky0, mapajuienenuresa, Npu3Ma, NUpamMuaa, (Gurypa U IMOBEPXHOCTb
BpalleH!s], HWINHAP, KOHYC, Imap, cdepa, miomanas chepsl, IUIOMaIb
MOBEPXHOCTU TNHPaMM[bl, TMPU3MBI, KOHycCa, LWIMHApa, 00BEM KyoOa,

IPSIMOYTOJIBHOTO MapaijieNienuneaa, MUpaMuabl, HpU3Mbl, LHUWIMHIPA,




KOHYCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEUYECHMsI KOHYCAa M LIWJIMHJIPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, IIJIOCKOCTD,
Kacaromasics cdepbl, LUIMHAPA, KOHYCa; YMEHUE CTPOUTHh CEUYEHHE
MHOT'OI'paHHHMKA, U300pakaTb MHOTOTPAHHUKH, (PUTYpBl U OBEPXHOCTH
BpALICHUs, UX CEYECHHMsI, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPEJICTB;
YMEHHE NPUMEHSTh CBOMCTBA F€OMETPHUECKUX (PUTYp, CAMOCTOATEIBHO
(bopMyJIMpPOBaTh OMPEJEIICHUS U3YYaeMbIX (PUTyp, BBIIBUraTh TUIIOTE3bI
O CBOMCTBaX M NpH3HAKaX F€OMETPUYECKUX (UTYyp, 0OOCHOBBIBATH WM
ONpoBepraTh HX; YMEHHE MPOBOAMUTH KiIacCUPUKAUIO QUryp 1o
pa3NMYHBIM TPU3HAKaM, BBINOJHATH HEOOXOIUMBIE IONOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue oneprupoBaTh MOHATHUSMH: IBKEHHE B MPOCTPAHCTBE, MapauIeIbHBIN
MEePEeHOC, CHUMMETpHUsi Ha IIJIOCKOCTM M B  IPOCTPAHCTBE, IIOBOPOT,
npeoOpazoBaHue NMOA00us, MoA0OHbIE (GUTYpHl; YMEHHE PAClO3HABATH PaBHbIE
U 1monoOHble (GUrypsl, B TOM 4HCJIE B NPUPOIE, HCKYCCTBE, APXUTEKTYpE;
UCIIOJIB30BaTh I'€OMETPUYECKHE OTHOIICHUS NPH PELICHWU 3a/1ad; HaXOAUTh
reoMeTpUYecKie BEIUYMHBI (JUIMHA, Yrojl, IUIOIaAb, 00bEM) MpPH pELIeHUH
3aay M3 JPYyruxX Yy4yeOHBIX MpPeIMETOB W M3 peaqbHOH >KU3HH;, YMEHHUE
BBIYUCISITH T€OMETPUYECKHE BEIWYMHBI (JUIMHA, YTOJ, IJIOmalb, OOBEM,
IUIOIA/Ib ITOBEPXHOCTH), UCIOJNIB3Ysl M3Y4dEeHHBbIE (OPMYJBI M METOABI, B TOM
YHUCcle: IUIOMAAb TOBEPXHOCTH MHUPAMHUIBL, TPU3MBI, KOHYCa, LMJIMHApPA,
wiomans cheprl; 00bEM KyOa, MPsIMOYTOJIBHOTO Mapajuiesienuiea, TMPaMHubl,
NpU3MBbI, HWIMHIPA, KOHyCa, LIapa; yMEHHE HaXOJUTh OTHOIICHHE OO0BEMOB

MOI00HBIX GUTYP
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YMeHue onepupoBaTh MOHATHSIMHU: NPSIMOYTOJbHAas CHUCTEMa KOOpPIMHAT,
BEKTOp, KOOPIWUHATHI TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTODOB,
MpOU3BENICHHE BEKTOPa Ha YHCIIO, PA3JIOKEHUE BEKTOpa MO 0a3ucy, CKAIIPHOE
MpOM3BENICHHE, BEKTOPHOE NPOM3BEICHHE, YTOJl MEXIYy BEKTOpaMH;, yMEHHUE
UCIIOJIb30BaTh  BEKTOPHBIM W KOOPAWHATHBIA ~ METOJ Ui  PELICHUs

TCOMCTPUUCCKUX 3ada4 U 3a/1a4 APYTrUux y‘le6HBIX npeaMEeTOB

13

YmMmenue BI:I6I/IpaTI> HOI[XOH;IHII/II\/'I METOA I pEHICHUA 3aJadd, MOHHMAHUC
3HAYUMOCTU MAaTCMATUKH B U3YyUYCHUU IIPUPOAHBIX U 06H_ICCTBCHHBIX IponcccoB
u ﬂBHCHHﬁ; YMEHHUE pacrio3HaBaTb IIPOSABJICHUE 3aKOHOB MAaTe€MAaTHKH B
HCKYCCTBE€, YMCHUEC TMPUBOJUTH TMPUMEPBI MATEMATHUYCCKUX OTKpI)ITI/Iﬁ

POCCUICKON 1 MUPOBOI MaTEMAaTHUYECKON HAyKU




HEPEYEHbB 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D I10
MATEMATHKE

IIpoBepsieMblii JJIEMEHT COACPKAHUS
Kon
1 Yuciia v BBIYUCIICHUS
1.1 HatypanbHble u nienble yncia. [Ipu3Haky AeMMOCTH HEIbIX YUCEN
1o Pammonanbupie  ymcna. OOBIKHOBEHHBIE W JIECATUYHBIE JIPOOH, TPOIICHTHI,
' OeCKOHEUYHBIE MIEPUOINUECKHUE TPOOH
13 ApudmeTnueckuii KOpeHb HaTypajibHOU cTerneHH. JleicTBus ¢ apudMeTHyecKuMu
. KOPHSIMHM HaTypajibHON CTENEHU
14 Crenens ¢ nenbmM nokaszateseM. CTeneHs ¢ palloHaAIbHBIM NoKa3aTeneM. CBoMCTBa
' CTEINEHU
s CuHyC, KOCHHYC M TaHI€HC 4YHUCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
. ApPKTaHI'€HC YHCIIOBOTO apryMEHTa
1.6 Jlorapudwm yucna. JlecaTnaHbie U HATypadbHbIC JOTapru(HMbI
JHeiictButensHpie  uucia. ApudMeTHdYecKue omepanuu ¢ JAeWCTBUTEIbHBIMU
1.7 yuciaMu. [IpubnnxEHHbIEe BBIYUCIICHUS, IPaBUIa OKPYIJICHUS, IPUKHUIKA U OIIEHKA
pe3yibTaTa BBIUUCIECHUN
1.8 [IpeoOpaszoBanHue BhIpaKEHUN
1.9 KommnekcHsie yncna
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 L{enble ¥ TpOOHO-pallMOHANIbHBIE YPaBHEHUS
2.2 HppauyroHanbHbIe YpaBHEHUS
23 TpuroHnomeTpruyeckue ypaBHEHHUS
24 [Toxa3zaTenpHbIE U JOTapUPMHUECKUE YPABHEHUS
2.5 Lenbie u 1poOHO-paLIOHATIEHBIE HEPABEHCTBA
2.6 HppauronaibHpie HEPAaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapupMUUECKIEe HEPABEHCTBA
2.8 TpuronomeTpruyecKkne HEPaBEHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeaeanTeab MaTpUIlbl
3 OyHKIMU U TpaduKu




OyHkus, cnocodsl 3aaanug ¢yHkuuu. ['paduk ¢ynkuuu. B3aumHo oOparHbie

> ¢yskunu. YétHble 1 Heu€THbIe pyHKIMU. [lepruoanueckue GpyHKIMHN
Ob6nacte ompeneneHuss U MHOXKECTBO 3HaueHud ¢Gynkuuu. Hymu dyskuum.
12 [IpomMexxyTKM  3HAKOTOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKITHH.
' MakcumymMbl U1 MUHUMYMBl QyHKIuH. Haunbonbliee W HavMeHblllee 3HAUYCHUE
(GyHKIMM HAa IPOMEKYTKE
13 CrenenHass (QyHKIMS C HAaTypaJdbHbIM W IIeNbIM ToOKa3ateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduk KOpHS 7-0i CTENEHU
3.4 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpadUKU
3.5 [TokazaTenpHas u norapudmudeckas GyHKIINN, KX CBOMCTBA U TPapuKH
16 Toukn paspbiBa. Acumnrorsl rpadukoB ¢yHkiuil. CsoiicTBa  (yHKUUH,
. HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUs TTOCTIEA0BATEIHHOCTEN
3.8 ApudmeTrnueckasi 1 reoMeTpuueckas rnporpeccuu. opmyna cI0KHBIX TPOIEHTOB
4 Havana maremaTnueckoro aHanusa
4.1 [TpousBoanas ¢pyukuuu. [Ipon3BoHbIE JTIeMEHTAPHBIX (DYHKITHI
[IpumeHeHre NPOM3BOAHONM K HCCIENOBAHUIO (QYHKIMH HAa MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxkieHne HauOONBIIEr0 U HAaUMEHBIIETO 3HaYeHUS (YHKIHH Ha
OTpe3Ke
4.3 [TepBooOpaznas. uTerpan
5 MHoecTBa U JTOTHUKA
5.1 MHoXxecTBO, ornepauu HajJ MHOKecTBamu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHoCcTh
6.3 KomMOunaropuka
7 I'eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMBbIE ¥ INTIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u NOBEpXHOCTH BpaLCHUS
7.5 Koopaunats! 1 BEKTOpEI
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