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MHNOACHUTEJIBHASA 3ATINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHs it 00y4aromuxcs
10 —11 xmaccoB pa3zpaborana Ha ocHOBe DenepanbHOr0 rocyIapCTBEHHOIO 00pa30BaTEILHOTO
CTaHJapTa CpemHero oOmero odpa3oBaHWs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
NpebABISEMBbIX K MaTeMAaTHYECKOMY OOpa30BaHUIO, M TPAJULMHA POCCHHCKOro 00Opa3oBaHMI.
Peanu3zanuss  mporpaMMbel  oOecreunMBaeT — OBJIAJCHME  KIIOYEBBIMM  KOMIETEHIUSIMH,
COCTABIJIIONIMMH OCHOBY JUISI CaMOPA3BUTUSI M HENPEPBIBHOTO OOpa30BaHMA, IEIOCTHOCTH
OOLIEKYJIbTYPHOT0, TUYHOCTHOI'O U NIO3HABATENILHOTO PAa3BUTHSI IMYHOCTH 00YUaIOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Baxnocte y4eOHOro Kypca reoMETpHUH Ha YPOBHE CpeaHero ooiiero oOpa3oBaHUs
00yCJIOBJICHa TPAKTUYECKON 3HAYMMOCTBIO METANpEeIMETHBIX M MPEIMETHBIX pe3yJbTaToOB
00y4YeHHsI TEOMETPUH B HAMPABJICHUU JIMYHOCTHOTO PA3BUTHS OOyYaromuxcs, (GOPMHUPOBAHUS
(YyHKIIMOHATFHOW MaTeMaTU4YeCKOW TI'PaMOTHOCTH, HM3yY€HHUS IPYTHX Y4YEOHBIX IUCIUIUIMH.
PazButne y oOydaromuxcss TPaBWIBHBIX MPEACTABICHUN O CYIIHOCTH M TPOUCXOXKICHUU
TC€OMETPUYECKUX aOCTpaKIMii, COOTHONMICHHH PEATbHOTO U HICATBbHOTO, XapaKTepe OTPAKCHHS
MaTeMaTHYECKOW HAYKOH SIBICHHUI U MPOIECCOB PEATBHOTO MUPA, MECTE TEOMETPUHU B CUCTEME
HAyK W pOJIM MATeMaTUYECKOTO MOJCTUPOBAHUS B HAYYHOM I[IO3HAHUM W B MPAKTHKE
CHOCOOCTBYeT (DOPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUAIIMXCS, a TaKXKe KadecTB
MBIIIUTEHUS], HEOOXOUMBIX JUTSI aJJalTaIllii B COBPEMEHHOM OOIIIECTBE.

['eomerpust sBIsieTCSI OAHMM K3 0a30BBIX IPEAMETOB Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHMs, TaK KaKk OOECHeYrBaeT BO3MOXKHOCTh H3YUEHHS KaK IUCIMIUIUH €CTECTBEHHO-
Hay4HOU HaIIPaBJIECHHOCTH, TaK U TYMaHUTapPHOMU.

Jlornueckoe wbIieHne, GOpMHUpPYyEMOe MPU H3YYCHUH OOYYAIOIIMMHCS TOHSITHITHBIX
OCHOB TEOMETPUU M TOCTPOCHUM IICTIOYKU JIOTMYECKHX YTBEPKIACHUH B XOJE pEUICHUS
TeOMETPHUYECKUX 3aJlad, YMEHHE BBIABUTAaTh M OIMPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl TIPHU PEIICHUH 3a7ad eCTECTBEHHO-HAYYHOTO IUKJIAa, B YaCTHOCTH M3 Kypca
(bu3nKu.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WMIPAaET CYHIECTBEHHYIO pOJb BO BCEX
o0jacTsax AesTenbHOCTH 4YeloBeka. OpHeHTalus 4eloBeKa BO BPEMEHHU W TPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €ro COIHAIbHOrO OBITHS, (GopMa OTpaKEHHUS OKPYKAIOIIETO MHpA,
YCIOBHE YCHEIIHOTO TIO3HAHWUS W aKTHUBHOTO MPEeoOpa3oBaHHsS  JACHCTBUTEIHHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEIUHSICT pa3Hblie BUABI YI4eOHOW U TPYIOBOU
NESTENIbHOCTH, SBIIACTCA OJAHUM U3 MPOPECCHOHATHHO BAXKHBIX KAaueCTB, MOSTOMY aKTyallbHa
3agada (OpMHUPOBAHUS y OOYHYAIOUIMXCS MPOCTPAHCTBEHHOTO MBIIIICHUS KaK Pa3HOBUIHOCTH
00pa3HOTO MBINUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B IIOJTOTOBKE K IPAKTHYECKOU
JESITeILHOCTH 110 MHOTHM HAIPABJICHUSIM.

Lenp ocBoeHust mporpaMMbl yaebHoro kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00y4YeHUS
— o0meoOpazoBarenbHOE M OOIICKYJIBTYPHOE DPAa3BUTHE OOYYAIOMIMXCS dYepe3 oOecredcHue
BO3MOXXHOCTH MPUOOPETCHUS W WCIIOIH30BAHUS CHCTEMATHYCCKHX T'€OMETPHUYSCKUX 3HAHHWHA U
JIEWCTBUH, CTICITU(PUIHBIX TEOMETPHH, BO3SMOXXHOCTH YCIIEIITHOTO MPOI0JDKSHHST 00pa30BaHuUs 1O
CHEIHMATLHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOIb30BAHHEM F€OMETPHH.



[Iporpamma mo reomeTpuu Ha 0a30BOM YPOBHE MpeJHA3HAYeHA JUIsl O0YYaromuxcs
CpeIHeW IIKOJbI, HE WCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPyAHEHHI Ha YpPOBHE OCHOBHOTO
obmiero o6pazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpPOBHE JOJIKHBI OCBOWTH
o0mIre MaTeMaTHYecKue YMEHHUs, CBSI3aHHbIE CO CTEeNU(PUKON reoOMEeTpUH U HEOOXOAUMBIE st
KHU3HHU B COBpeMEHHOM o01iecTBe. Kpome 3TOro, oHM UMEIOT BO3MOKHOCTh U3yUUTh T'€OMETPHUIO
Oosee riIyOOKO, €ClIM B JaJIbHEHIIEM BO3HUKHET HEOOXOAUMOCTh B TEOMETPUUECKUX 3HAHUSIX B
npodeccrnoHaNbHOM e TEeNbHOCTH.

JlocTuxkeHue e OCBOGHHUS MPOrpaMMBbl 00eCTIeYrBAETCS PEIIEHHEM COOTBETCTBYIOIIUX
3anay. [IpuopureTHRIMU 3a1a4yamMu ocBoeHUs Kypca «['eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJIaccax sBISIOTCS:

* (GopMHpOBAaHHE TIPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOW KYyJIBTYphl H

OCO3HaHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

* (dopMmupoBaHHE TMPEACTABICHHUS O MHOTOTPAaHHUKAX M TeNax BpAlIEHUS Kak o
BOKHEUIINX MAaTEMAaTUYECKUX MOJIEISIX, MO3BOJISIONIMX OMHMCHIBATH M U3Yy4aTh pa3HbIC
SIBTICHHUS OKPY’KaIOLIETO MUPA;

* (opmupoBaHHE YMEHHs pacro3HaBaTh Ha 4YepTek axX, MOJAENSAX U B peaJbHOM MHpE
MHOTOTPaHHHKH ¥ TeJia BPaleHHUS;

® OBJaJEHUE METOJAMH peHIeHUs 3a7ad Ha TOCTPOCHUS Ha HM300PaKCHHUAX
IPOCTPAHCTBEHHBIX (QUTYD;

* (dopmupoBaHHE YMEHHs ONEPUPOBATH OCHOBHBIMHU MOHSATHUSMU O MHOTOTPaHHHKAX U
TeJax BpallleHUsl U MX OCHOBHBIMH CBOHCTBAMU;

® OBJAJICHUE AITOPUTMAaMH PEIICHHUs OCHOBHBIX THIIOB 33/1a4; (DOpMUPOBAHHE YMEHUS
NPOBOJIUTH  HECIIOKHBIE  JIOKA3aTeNbHBIE  PAcCyKIEHHsl B  XOA€  PEUICHHUs
CTEPEOMETPUYECKHUX 3a/1a4 U 3aJ1a4 C MIPAKTHUYECKUM COJICPKAHUEM;

® pa3BUTUE UHTEJUIEKTYyaJlbHBIX M  TBOPYECKUX CIIOCOOHOCTEH  OOydaroluxcs,
MO3HABATEIILHON aKTUBHOCTH, UCCIIEAOBATEIBCKUX YMEHUHN, KPUTUIHOCTH MBIIIICHUS;

* ¢opmupoBaHue (YHKIMOHAIBFHOW T'PaMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: yMEHHUE
pacro3HaBaTh MPOSBIICHUS TEOMETPUUYECKUX MOHATUI, 0ObEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYallUSX W TPH H3yUYEHUH JPYTHX y4eOHBIX MpPEeIMETOB,
NPOSIBIICHUS] 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYyIHpOBaTh WX Ha SA3BIKE
TEOMETPUM ¥  CO3/aBaTh TE€OMETPHUYECKHE MOJENH, NPUMEHSTh OCBOCHHBIN
FeOMETPUYECKUI ammapar Juid pelleHuss MPaKTUKO-OPUEHTUPOBAHHBIX —3ajad,
UHTEPIIPETUPOBATH U OIICHUBAThH MOJYYCHHBIE PE3YIbTATHI.

OTnu4UTENbHOM 0COOEHHOCTBIO MPOTPAMMBI SIBJISIETCSL BKIIIOUEHUE B KypC CTEPEOMETPUHU
B HayaJle €ro W3y4YeHHWs 3alay, peIIaeMbIX Ha YPOBHE WHTYHTUBHOTO TIO3HAHUS, U
omnpeneaEHHbBIM 00pa3oM OpraHu3OBaHHas paboTa HaJl HHUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKaHWE WHTYUTUBHBIX
MIPOIIECCOB, MOTUBUPYET K JTaIbHEHIIIEMY N3YUEHHIO peIMeTa.

[Ipennourenne oTHaéTcss HATISAIHO-KOHCTPYKTHBHOMY METOAYy OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-NPAKTHYECKON
NeSTeNbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX MPEACTAaBICHUM y ydyalluxcs B Kypce
CTEPEOMETPUH MPOBOJIUTCA 3a CUET peIIeHHs 3a7ay Ha CO3/1aHUE MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OIEPHPOBAHUE IPOCTPAHCTBEHHBIMU oOpazamu. Cozganue oOpa3za MPOBOAMTCS C
ONOpPOM Ha HATJSAHOCTh, & ONEPUPOBAHUE O0PA30M — B YCJIOBUSAX OTBJICUEHUS OT HAIJIATHOCTH,
MBICIIEHHOTO U3MEHEHHUS €r0 UCXOAHOTO COJIePIKaHUS.



OcHoBHblE coaepkaTenbHble JuHUM Kypca «['eomerpum» B 10-11 knaccax:
«MHororpaHHukmn», «lIpsiMple U IIJIOCKOCTH B MPOCTPAHCTBE», «Tena BpameHus», «BekTopsl u
KOOpJUHATHI B TpocTpaHcTBe». DopMupoBaHue TOTHYECKUX YMEHUH pacipeiesieTcs] He TOJIbKO
[0 COJAEp)KaTeNIbHBIM JIMHUAM, HO M MO rojgaM oOydyeHHs Ha YPOBHE CpEIHEero oOIlero
o0Opa3oBaHUsl.

Conepxxanue 00pa3oBaHMS, COOTBETCTBYIOLIEE IPEAMETHBIM pe3yIbTaTaM OCBOCHUS
paboyeil mporpamMmsbl, pacpeIeI€HHBIM 10 TofaM 00y4YeHHsl, CTPYKTYPHUPOBAaHO TaKUM 00pa3om,
YTOObl  OBJAJICHUE TIEOMETPUYECKMMU MOHATUSMHM M HaBbIKAMHM  OCYLIECTBISUIOCH
MOCJIEI0BATEIbHO U IOCTYNATENbHO, C COOJIIOJICHMEM NPHUHIMIA [PEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHHUS BKITIOYAINCH B OOIIYIO CUCTEMY T€OMETPUUYECKUX MPECTaBICHUN 00yYaromInuXCs,
pacimupsis ¥ yriryossis e€, o0pasys NpoYHble MHOYKECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha n3yuenne reomerpun otBoaures 1 yac B Heaenmro B 11 kimacce



COJAEPKAHUE YYEBHOI'O KYPCA
11 KJIACC
Tesa BpanieHus

[{unuHapuyueckass MOBEPXHOCTb, 00pa3yolue IMINHAPHUYECKOW TOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepXHOCTH. L{MauHap: ocHOBaHUS U GOKOBask MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIAAb OOKOBOM M TIOJTHOM MOBEPXHOCTH.

Konnyeckass moBepXHOCTh, OOpa3yrolue KOHHMYECKONH MOBEPXHOCTH, OCh M BepUIMHA
KOHMUYEeCKOH moBepxHOcTH. KoHyc: OCHOBaHMe M BeplIMHA, OOpasyromias M OCh; IUIOLIA/b
OOKOBOW M TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliyde U BBICOTA; OCHOBaHMS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IuaMeTp; IUIONIa[b NOBEpXHOCTH cdepbl. B3aumuoe
pacrnosioxeHue chepbl M IIIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; MIouas cQepsl.

N3o0pakenue Tes BpallleHUs Ha IJIOCKOCTU. Pa3BépTka MIIMHApa U KOHYCA.

KomOuHanu Tten BpamieHWs MU MHOTOTPAHHUKOB. MHOTOTpPaHHUK, ONHCAHHBINH OKOJO
cdepsl; cdhepa, BMcaHHAs B MHOTOTPAHHUK, UM TEJIO BPAIECHHUS.

[Tonsitue 060 oO0BEMe. OcHOBHBIE CBOWcTBa 00BEMOB Tel. Teopema 00 00BEME
OpsSMOYTOJIBHOTO Mapajuienenunena u ciaeactsus u3 He€. O0bEM nmmHApa, KoHyca. O0béM
nrapa ¥ riomasiab cepsl.

[lono6uble Tena B mpoctpaHcTBe. COOTHOLIEHMS] MEXAY IUIOMIAJSMU IOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TE.

CeueHuss umaMHApa (MapajuleIbHO W MEPHEHIUKYJSPHO OCH), CEYEHHUs KOHyca
(mapanyienbHOE OCHOBAHUIO U IIPOXOASILEE YEPE3 BEPIINHY ), CEUEHUS LIapa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mockocty U B npocTpaHcTBe. Cl10’)KeHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTOopa MO TpEM HEKOMILIaHapHbIM BekTopam. IlpaBuio
napauienenunena. Pemenne 3amay, CBS3aHHBIX ¢ IPUMEHEHUEM IPaBUII IEHCTBUM C BEKTOPAMH.
[IpsmoyronpHas cucrema KoopauHar B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocreiimme
3a/a4d B KOOpAMHATaxX. YTroil Mexay Bekropamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexAy NPsIMBIMH MU INIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOA NpHU
pELIeHNN TEOMETPUUYECKUX 3a/1au.



IIJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHS IpOorpamMmbl ydeOHOro mnpeamera «MaremaTHKa»
XapaKTepU3yIOTCS:

I'paxnanckoe BociuTaHue:

C(OPMHPOBAHHOCTBIO TIPAXJAHCKOW MO3UIMKM OOydaroumlerocs Kak akTHUBHOIO U
OTBETCTBEHHOT'0 YJIEHa POCCUHCKOro OOIIECTBA, MPEICTaBIEHUEM O MaTEMAaTHUYECKHX OCHOBaX
(YHKIIMOHMPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBICHHH, MPOLEAyp Tpa)kIaHCKOTo o0OIiecTBa
(BBIOOpBI, OMPOCHl M Mp.), YMEHHEM B3aUMOJICHCTBOBATh C COLMAIBHBIMM WHCTUTYTaMHU B
COOTBETCTBUM € UX QYHKIMAMHU M Ha3HAUEHUEM.

IIarproTHYeckoe BOCIMTaHUE:

c(OPMHPOBAHHOCTHIO POCCHIUCKOM Ipa)K1aHCKOW MACHTUYHOCTH, YBOKEHHUS K MPOLLIOMY
U HAaCcTOSALIEMY pOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCUICKMX MaTeMaTHKOB M POCCHUMCKON MaTeMaTH4eCKOH LIKOJbI, K HCIOJIb30BAHUIO 3TUX
JOCTHKEHUH B IPyTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOrO Hapoja; chHOopMHPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOI'O TIOBEJCHHUS, CBSI3aHHOI'O C MIPAKTUYECKUM IPUMEHECHUEM
JOCTHKEHUM HAYKH U JIEATENBHOCTBIO YYEHOIO; OCO3HAHHMEM JIMYHOIO BKJIAJa B IIOCTPOCHHUE
YCTOMYUBOTO OYAYILEro.

JcTeTHYecKoe BOCIIUTaHue:

JCTETUYECKUM  OTHOLIEHHMEM K MHpPY, BKJIKOYas OICTETUKY  MaTeMaTHMYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajlay, pELICeHUH, pacCyXAeHUil; BOCIPUUMYHMBOCTHIO K
MaTeMaTHYECKUM acleKTaM pa3JIndHbIX BUJIOB UCKYCCTBA.

dDu3nyeckoe BOCIUTAHHUE:

C(OPMHPOBAHHOCTBIO YMEHHUS MPUMEHATh MaTeMaTH4YecKHe 3HaHUS B HHTEpecax
3JI0pOBOrO U 0e30MmacHOro obpasa *HU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 37I0POBBIO
(3mopoBoe mHTaHUE, COATAHCUPOBAHHBIA PEXUM 3aHATHHA M OTHAbIXa, PeryisipHas (u3udeckas
AKTUBHOCTb); (PU3MUECKOr0 COBEPUICHCTBOBAHMUSA, IPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHON
JESITeNbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHWEM IEHHOCTHU TPYAOIIOOWS; WHTEPECOM K PazIHYHBIM
cdepam mpoheCcCHOHATFHON NI TEFHOCTH, CBSI3aHHBIM C MAaTEMATUKOH M €€ MPHIOKEHHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiei mpodeccun U peaanu30BbIBaTh COOCTBEHHBIC
KU3HEHHbIC IIIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BaHHUIO U
caM0o00pa30BaHUIO Ha MPOTSIKEHWU BCEH JKMU3HU; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
pELIeHNH MIPAKTUYECKUX 3a7ja4 MaTeMaTUUeCKON HalpaBJIeHHOCTH.

JKOJI0THYeCKOe BOCIIMTAHHUE:

Cc(OPMHUPOBAHHOCTBIO HKOJIOTMUECKOW KYyJbTYphl, NMOHMMAaHUEM BIHMSIHHUSA COLUAIBHO-
SKOHOMMYECKUX IIPOLIECCOB HAa COCTOSHHUE NPUPOJHOM M COLMAIBHOW CpElbl, OCO3HAHHUEM
[JI00ABHOTO  XapakTepa AKOJIOTMYECKHUX  IpoOsieM; OpUEeHTaluMel Ha  IpUMEHEHHE
MaTeMaTHYeCKUX 3HAHUM I pPelIeHMs 3a/ad B 00JIACTH OKpYXKarolled cpeibl, IIaHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKPYKAIOLIEH CpeIbl.

IleHHOCTH HAYYHOTI'O NO3HAHMS:



c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTUKH, TOHUMaHUEM MaTeMaTHYECKOW HayKH Kak C(epsl
YEJI0BEYECKON NEATENIbHOCTH, ATANOB €€ Pa3BUTH M 3HAYMMOCTH JUISl Pa3BUTHS LIMBUIN3ALINY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKH M MaTeMAaTUYECKOM KyJIbTYpOM KaK CPEICTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJIATH IIPOEKTHYIO M HCCIENOBATEIBCKYH JIE€ATEIBHOCTh
VHAMBUYaJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

MeTtanpeamMeTHbIe pe3yIbTaThl OCBOCHHUS MTPOrPaMMbI Y4eOHOTO TipeameTa « MaTemMaTnkay
XapaKTepU3yIOTCS ~ OBJAJCHHUEM  YHUBEPCAIBHBIMA  HO3HABAMENbHbIMU  OeliCMBEUAMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHLIMU — OeUCMBUIMY,  YHUBEPCANIbHbIMU — Pe2YIamUEHbIMU
oelicmeusmu.

1) Ynusepcanvruvie nosnasamensusle deticmeus, obecneuusarom Gopmuposarue 6a306vix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (oceoeHue mMemooo8 NO3HAHUS OKPYICAIOUWE20 MUpa,
npuUMeHeHUe J102ULeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomams ¢ ungopmayueti).

basoBble JlornyecKkue 1efcTBUA:
® BBIBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH MAaTEMATHUYECKHX OOBEKTOB,
MOHSTHIA, OTHOIICHUH MEXIY NOHATHSIMH, (HOPMYIHPOBATH OMPEICIICHUS TOHSATHM;
YCTaHABIIMBATh CYUIECTBEHHbIN NMPU3HAK KJIAaCCU(pUKALMU, OCHOBAHUSA JJIsi 0000IIeHUS
U CpaBHEHUs, KPUTEPUU MPOBOIMMOTO aHATN3a;

® BOCHpPHUHUMATh, (POPMYIUPOBATH U TPEOOPA30OBBIBATH CYKICHUS: YTBEPAUTEIHHBIC U
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIIUE; YCIOBHEIC,

®  BBHIABJISATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOpEUHs B (pakTax,
JMaHHBIX, HAOMIOACHUSX W YTBEPKACHUSX; IpEAjaratb KPUTEPHUH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;
® JeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX W WHIYKTUBHBIX
YMO3aKJIIOUeHUH, YMO3AKITIOUCHHUI IO aHAJIOTHH;

® [POBOAWTH CAMOCTOSITETHFHO JI0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUN (TIpsIMbIe
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIUIO, NPHUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYKJICHUS U BBIBOJIBL;

® BpIOMpaTh croco0 pemieHus y4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelleHus, BEIOUpaTh Hanbomee MOAXOASIIUN ¢ YYETOM CaMOCTOSITENIEHO BBIICICHHBIX
KPUTEPUEB).

Ba3oBble nccienoBaTebcKue 1ecTBUS:

® UCIOJB30BaTh  BOMPOCHl  KaK  HCCIIENOBATENIbCKHMM  WHCTPYMEHT  IO3HAHUS;
dbopMynupoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTHUBOpPEUHE, MPOOIEeMy, YCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIOTE3Yy, APTYMEHTHUPOBATH CBOK) IMO3UIIHIO,
MHEHHUE;

® [IPOBOAWTH CAMOCTOSITENIbHO CIUIAHMPOBAHHBIA OSKCIIEPUMEHT, HCCIIEJOBAHUE TIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHMYecKoro oOBeKTa, SBIEHUS, Npolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMU, MPOIIECCAMU;

®  CaMOCTOSITCIBHO  (OPMYyJIMPOBAaTH OOOOMIEHUS W  BBIBOJABI [0  pe3yJIbTaTaM
pOBEAEHHOr0 HAOIIOACHUSI, UCCIEA0BAaHUS, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
pe3yNbTaTOB, BHIBOJIOB U 00OOIICHHIA;



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.

HNPEIMETHBIE PE3YJIbTATHI
OnepupoBaTh MOHATUSAMU: IWIHHIPHYECKAs ITOBEPXHOCTh, OOpa3yroliue HIMHIPHICCKON
MOBEPXHOCTH; IWJIMHAP; KOHHUYECKass MOBEPXHOCTh, 0Opa3ylollne KOHUYECKOH MOBEPXHOCTH,
KOHYC; c(heprieckasi IOBEPXHOCTb.

PacrioznaBats Tena BpameHus (MIIUHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOyUEHUS TEJl BpallleHUs.

KnaccuduimposaTs B3auMHOE pacnoioKeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOH CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTa;
IIapOBOM CJI0HM, OCHOBAHHE IAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS; IIAPOBOW CEKTOP.

Boeraucnate 00BEMBI M TUIONIAIA TTOBEPXHOCTEH TENl BpAIlEHUs, TEOMETPUICCKUX TN C
npUMeHeHHneM (HOpMYIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BIUCAHHBIA B chepy U OMHCAHHBINA OKOJIO
cdepsl; chepa, BMcaHHas B MHOTOTPAHHUK HITU TEJIO BPAIICHHUS.

BBIYucaTs COOTHOMICHUS MKy TUIONIAISIMH TOBEPXHOCTEH U 00hEMAMHU MTOTOOHBIX TEI.

N3o06paxarh uzyuyaemble (GUTYpbl OT PYKH M C NPUMEHEHHEM MPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BrIToNHATE (BBIHOCHBIC) MJIOCKUE YEPTEKU U3 PHCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJ BPAIICHHS.

W3Bnekatb, HHTEPIPETUPOBATH U MPEoOPa30BBIBATE HHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX GUrypax, mpeACcTaBICHHYIO Ha YepTexaxX U PUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIONHATE TEWCTBHS CIOXKEHHS BEKTOPOB, BRIYMTAHUS BEKTOPOB M YMHOXKCHHS BEKTOPa
Ha YHCII0, OOBICHATH, KAKUMHM CBOMCTBAMH OHH 00JIaJaloT.

[IpumeHsTh MpaBUIiIO Mapauienenunena.

OnepupoBath TOHSATUSAMHU: JIEKAPTOBBHI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PABCHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, Yroll MEXIy BEKTOpaMH, CKaISIPHOE
IPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIIAHAPHBIE BEKTOPHI.

HaxomuTth cymMmmMy BEKTOpOB M IIPOU3BEICHUE BEKTOpA HA YMCIO, YTOJ MEXAYy BEKTOpamH,
CKaJIsIpHOE MPOM3BECHIE, PACKIIAILIBATH BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBatTh IUIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[IpumensaTy reomerpuueckue (akTbl A pELIEHUS CTEPEOMETPUYECKUX  3ajad,
MPENONaraloliuX HECKOJbKO IIIaroB PELICHUS, €CIM YCIOBUS MPUMEHEHUS 3a/laHbl B SBHOMU
dbopme.

Pemath mpocreiinimie reoMeTpuYecKre 3aa4d Ha TPUMEHECHNE BEKTOPHO-KOOPINHATHOTO
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

BCJINYHH.



TEMATHYECKOE INJIAHUPOBAHUE
HaunmenoBanue KoanuecTBo 4acon
Ne DJIeKTpPOHHbIE (LM(pPOBbIE)
pa3aesioB H TeM Kontpoabubie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
MPOrpamMMbl padoTsbI padoThI
Tena Bpaienus 12 1 https://m.edso0.ru/S5Z2P7H5N
2 OO0BEMBI TET 5 1 https://m.edsoo.ru/U2Z5G4QIN
Bekrops! u
3 KOOPAMHATHI B 10 1 https://m.edsoo.ru/K7Z1X5A7E
MPOCTPAHCTBE
[ToBTOpEHME,
000011IeHHE,
4 7 1 https://m.edsoo.ru/T4AM8POISF
cucTeMaTu3anus
3HAaHUU
OBUIEE KOJIMYECTBO
- 34 4 0

YACOB II0 ITPOTPAMME



https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/U2Z5G4Q9N
https://m.edsoo.ru/K7Z1X5A7E
https://m.edsoo.ru/T4M8P0I5F

INIOYPOYHOE INIAHUPOBAHUE

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

Bcero

KonTpoJbHbie
padoTsbI

IIpakTH4eckue
padoThI

Jlara
H3YYeHH S

JIEKTPOHHBIE N (ppoBBIE
o0pa3oBaTe/bHbIE PeCypChl

Cdepa u map: ueHtp,
pamuyc, quamerp;
IUTONIA (b TOBEPXHOCTH
cdepnl

03.09.2026

https://m.edsoo.ru/TW8Z59CHIJ

B3anmMHoe pacrionoxeHue
cdepsl U MIOCKOCTH;
KacaTelbHast IIIOCKOCTh K
cdepe; maowaab chepsl

10.09.2026

https://m.edsoo.rt/YCMWC4M3I

N3obpakenue cepsl,
mapa Ha IIOCKOCTH.
CeueHnus mapa.

17.09.2026

https://m.edsoo.rt/QDCFSUGXE

Hunuaapuyeckas
MMOBEPXHOCTb,
oOpazyrorue
LUJIMHIPUYECKON
MOBEPXHOCTH, OCh
UWJIAHIPUYECKOMN
MoBEepXHOCTU. BX01HOM
KOHTpOJIb (30 MUH)

24.09.2026

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

Hununap: ocHOBaHUS U
00KOBasl MOBEPXHOCTb,
o0Opa3syromas 1 oChb;
JI01a]1h OOKOBOM U
MOJTHOM TOBEPXHOCTHU

01.10.2026

https://m.edsoo.ru/WOJR979V9



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

N306paxkenne nunuxapa
Ha IJIOCKOCTH. Pa3BépTka
uuinunapa. CeyeHus
WIMHPA (TUIOCKOCTHIO,
napajuieJIbHON Win
NEPHEHAUKYIISIPHONU OCU
HUJTUHAPA)

08.10.2026

https://m.edso0.rui/OYMSPW10Z

Konunueckas moBepxXHOCTB,
o0pasyrolire KOHUYECKOn
[IOBEPXHOCTH, OCh U
BEpLIMHA KOHUYECKON
IIOBEPXHOCTHU

15.10.2026

https://m.edsoo.ru/H64QF3E6R

Konyc: ocHOBaHue 1
BepIlIKMHA, 00pa3yromas u
0Cb; IIJI0I[a1b OOKOBOH U
IIOJIHOM ITIOBEPXHOCTHU

22.10.2026

https://m.eds00.rui/Q4EUBB6GT

VY ced€HHbIN KOHYC:
o0pa3yroliue 1 BbICOTa;
OCHOBaHUs U OOKOBast
MOBEPXHOCTh

05.11.2026

https://m.edso00.ru/80VNITU20

10

N306paxkenne koHyca Ha
mIockocTh. Pa3BépTka
KoHyca. CeueHus KOHyca
(TUTOCKOCTHIO,
napajuleJIbHON
OCHOBAHHUIO, U
IJIOCKOCTBIO, IIPOXOISAIIEH
yepe3 BEPLINHY)

12.11.2026

https://m.edso0.ru/OPVICKUYU

11

KoMOunamus ten

https://m.edso0.mu/4VHGTY X8F



https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F

BpalICHUs U
MHOI'OI'PaHHUKOB

19.11.2026

MHororpaHHuk,
OTIMCaHHBII OKOJIO c(hephl;

12 ctepa, BiMcaHHaA B 26.11.2026 https://m.edsoo.rut/RMYYISTLP
MHOTOTPaHHHK WU B TEIIO
BpallleHus
[TonsiTre 06 00BEME.

13 OCHf)BHBIe CBOICTBa 03.12.2026 https://m.edsoo.ru/4ACENHGLOZ
00BEMOB TeT

14 O0BEM nuMIMHIpa, KOHYyCa 10.12.2026 https://m.edsoo.ru/W8TGNSZ99
KoHnTtposnbHas padoTa mo

15 e "Tena " https://m.edso0. - /KCOMHJSWW
temam "Tena Bpamenus" u 17.12.2026 ps://m.edsoo
"OO6BembI TN
O06bEM 1mapa u wiomaah

16 https://m.eds00.ru/G7TAYCMITT
chepsr 24.12.2026 | PR
[Tono6HbIe Tena B
MIPOCTPAHCTBE.
COOTHOILICHUS MEXKTY

17 https://m.edsoo0.ru/4NO4FYUUX
TJIOIIAISIMU 14.01.2027 PS.AALECS00. M
MOBEPXHOCTEN, 00 BEMaMHU
IMIOAOOHBIX TET
B

18 CICTOp Ha IUTOCKOCTH 1 B https://m.edsoo.ru/AQ405SB7C
IIPOCTPAHCTBE 21.01.2027
CrnosxeHue ¥ BBIYUTaHHE

19 https://m.edsoo.ru/PMNHTUK7G
BEKTOPOB 28.01.2027

20 YMHOXKEHUE BEKTOpa Ha https://m.edsoo.ru/4H7PLGBI1



https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1

YHUCJIIO

04.02.2027

PasnosxeHue BekTopa 1o
TPEM HEKOMILJIAHAPHBIM

21 https://m.edsoo.ru/NZSOLFWN1
BekTopaM. [IpaBuio 11.02.2027 B
napasuiesenumneia
Pemenue 3amau,

CBSI3aHHBIX C

22 https://m.edsoo.ru/73F23EPUS
MPUMEHEHUEM MTPABUIT 18.02.2027 SALECR00.M
JIEHCTBUM C BEKTOPAMHU
KoopauHaTHO-BEKTOPHBIN

23 METO/J IIPU PELIEHUHN https://m.edsoo.ru/BBII39Z7U

ATPID 25.02.2027 EE——
FeOMETPUUYECKHX 3a/1a4
[IpsamoyrosbHas cuctema
KOOpIHMHAT B
MPOCTPAHCTBE.

24 https://m.eds00.rt/X9TSDNSQ3
Koopaunats! BekTopa. 04.03.2027 SLEER00
[Ipocreiimme 3a1aun B
KOOpPJIMHATAX
VYTr01 MexXay BEKTOpaMH.

25 CkansipHO€ poU3BEICHUE https://m.edsoo.ru/RPAQMBCDO

PHOE IPOMSBEA 11.03.2027 SILECS00.MU
BEKTOPOB
B

26 PIHCICHIE YITIOB MEKAY https://m.edsoo.ru/EGRV3NF84
MPSMBIMHU U TUIOCKOCTAMU 18.03.2027
KonrtponsHas padora o
teme "BekTopsl u

27 https://m.edsoo.ru/NSKELEBHL
KOOpPJIMHATHI B 25.03.2027 EE—
npocTpaHcTae"”

28 [ToBTOpeHnue, 0600mEeHNE https://m.eds00.1ru/16ASE1TYU



https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU

U CUCTEMAaTU3alus 3HAHUM.

OcHoBHBIE QUTYPHI,
(baxThl, TEOPEMBI Kypca
IUITAHUMETPHH

08.04.2027

29

[ToBTOpenue, 0600IIEHNE

U CUCTEMAaTU3alus 3HAHUM.

OcHoOBHBIE QUTYPHI,
(baxThl, TEOPEMBI Kypca
TUITAHUMETPHH

15.04.2027

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpenue, 0600IEHNE

7 CHCTEMAaTH3aIs 3HAaHUH.

3agauu IaHUMETPHUH U
METO/Ibl UX PEIICHUS

22.04.2027

https://m.edsoo.ru/UF02M943T

31

[ToBTOpenue, 0600IIEHNE

U CUCTEMAaTU3alus 3HAHUM.

3amaun IIaHUMETPHUH U
METOJIbI X PEIICHHS

29.04.2027

https://m.edsoo.ru/FG4PIN2IF

32

[ToBTOopenue, 0600IIEeHNE

U CUCTEMAaTHU3aIus 3HAHUN.

OcHoBHbIE QUTYDHI,
(bakThl, TEOpEMBI Kypca
CTepeOMEeTpUHI

06.05.2027

https://m.edsoo.ru/ZY6BYLY7W
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Hrorosas KOHTpOJIBHASA
paborta

13.05.2027

https://m.eds00.ru/VP8CXOCAC

34

[ToBTOpEeHME, 0000IIEHNE
U CUCTEMATHU3ALHS 3HAHUI

20.05.2027

https://m.eds00.ru/70QSTDCAP

OBILEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34



https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
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https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIbHOU ITPOT'PAMMBI

Ko IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrpPaMMBbI CpeHero o01mero 0opa3oBaHus
pe3yJbTarTa
6 I'eomertpus
OnepupoBaTh NOHITUSIMU: WIMHIPUYECKAs TIOBEPXHOCTh, 00pa3yromiye
6.1 LWIMHIPUYECKON TOBEPXHOCTH, LMIWHAP, KOHMYECKAs ITOBEPXHOCTD,
' oOpa3yrone KOHMYECKOM  IOBEPXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (IUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATDH CITOCOOBI TIOYYCHHS TEJT BpAIICHUS
6.4 KnaccudumupoBars B3auMHOE pacniofiokeHue chephl U TIIOCKOCTH
OnepupoBaTh MOHATHSAMH: I[IAPOBOM CETMEHT, OCHOBAaHHE CErMEHTAa,
6.5 BBICOTA CETMEHTA, LIApPOBOM CJIOW, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA
[IApOBOTO CJIO0S, IIIAPOBON CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIAAM IOBEPXHOCTEH TEN BpalleHMS,
' TreOMETPUYECKUX TeJl C MPUMEHEHUuEM (popmyt
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHK, BIHCAaHHBIM B cdepy H
6.7 OINMCAaHHBIN 0KOJIO cepsl, cepa, BMUCaHHAs B MHOTOTPAHHUK WIIH TEJIO
BpallleHus
63 BbluMChsATE COOTHOIICHHS MEXIy IUIOMAASMH TOBEPXHOCTEH H
' 00BbEMaMU TIOTOOHBIX TET
6.9 N300paxkaTh m3ydaemble GUTYpBl OT PYKH U C IPUMEHEHHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbInonHATh (BBIHOCHBIE) IUIOCKME YEPTEXKU U3 PUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (GUTYp: BUI CBEpPXYy, COOKY, CHU3Y; CTPOUTH CEUCHHS Tel
BpallleHus
W3Bnekatb, MHTEPHPETUPOBATH M NPE0OpPazoOBbIBaTh HH(GOPMALUIO O
6.11 OPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTYypax, INPEACTaBICHHYIO Ha
yepTexax U pUCyHKax
[TpumeHsTh TeoMeTpuyecKrue (QaxKThl A PEUIEHUs] CTEPEOMETPUUYECKUX
6.12 3aja4, MPEIoJararoliuX HECKOJIbKO IIaroB PEUICHHUs, €CJIA YCIOBHS

MPUMEHEHUS 3aJIaHbl B IBHOU opMme




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




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

Kox

IIpoBepsieMblii 3JIeMeHT CO/lep:KaAHUS

6

I'eomerpus

6.1

[{unuHIpuyueckast MOBEPXHOCTh, 00pa3yronie HUINHIPUIECKONH OBEPXHOCTH, OCh
LWINHAPUYECKON MOBEpXHOCTU. LIMIMHIpP: OCHOBaHMS U OOKOBas MOBEPXHOCTD,

00pa3ylomias u ocCk, IO OOKOBOI U MOTHON MTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yrolue KOHNYECKONH MOBEPXHOCTH, OCh U BEPILIMHA
KOHUYecKkoi moBepxHocTu. KoHyc: ocHOBaHHMe W BepiInHa, 0Opasyromias U OcCh,
JI0ma s OOKOBOW W TIOJHOM TOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpa3yrolue u

BbICOTA, OCHOBAHUA U OokxoBas ITOBCPXHOCTH

6.3

Cdepa u map: ueHTp, pamuyc, Tuamerp, TIOMAab TOBEPXHOCTH cepbl. BzanmHoe

pacrionioskeHue cepsl U INIOCKOCTH, KacaTelbHasi IUIOCKOCTh K cdepe, TUIomaib

cepsl

6.4

N300pakeHue Tesl BpallleHHus Ha MJI0CKOCTU. Pa3BépTka umuHapa u KoHyca

6.5

KomOuHammu Tten BpalleHuss U MHOTOTPAaHHUKOB. MHOTOIpaHHHK, OIMCAHHBIN

OKOJIO CCI)CpBI, C(bepa, BIIMCAHHAs1 B MHOI'OI'PAHHUK, UJIW TCJIO BpallICHUA

6.6

[Tonste 060 o6bEMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
OpsSIMOYTOJIBHOTO Mapajienenunena u cieActsus u3 He€. OO0bEM HWIMHIPA,

koHyca. O0BEM mapa u ionaab chepsl

6.7

[TogoOubie Tema B mpoctpaHcTBe. COOTHOMIEHUS  MEXKAY  IUIOMIASIMHU

MOBEpXHOCTEH, 00bEMAMHU MTOTI00HBIX TEN

6.8

Ceuenust nunuHzapa (mapajuleibHO U MHEPIEHIUKYJISIPHO OCH), CEUEHHUS KOHyca

(mapanenbHOE OCHOBAHUIO U MPOXO/ASIILEe Yepe3 BEPILNHY ), CEUEHHUs 1Iapa

6.9

Bextop Ha miockoctd U B mpocTpaHcTBe. ClOKEHHE M BBIUUTAHUE BEKTOPOB.
YMHOKE€HHE BEKTOpa Ha uncio. PasnoxeHue BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBwio mapamnenenunena. Pemenue 3amay, CBA3aHHBIX €

MPUMCHCHHUEM IIpaBUJI HeﬁCTBHﬁ C BCKTOpaMHu

6.10

[IpsimoyronbHasi cucteMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreiimne 3amadyd B KOOpAWMHATAX. YTod MexXIy Bekropamu. CkansipHoe
MMPONU3BCACHUC BCKTOPOB. Brraucnenne YIJIOB MCXKAY NPAMBIMU W IIJIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METO/I IIPU PELIEHNN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaAHMS K NPEAMETHBIM Pe3yJbTaTaM OCBOCHUS
NMPOBEPAEMOro OCHOBHO# 00pa3oBaTe/IbHOM NMPOrpaMMbl CpeIHero 0011ero
TpeOoBaHus o0pa3oBaHust

Bnagenue merogamu J0Ka3aTeNbCTB, ajlrOpUTMaMu pelICHUs 3ajady;
yMeHue (opMynupoBaTh U ONEPUPOBATh MOHATHSAMM: OIpEEIICHUE,
aKcuoma, TeOopema, CJEICTBHUE, CBOMCTBO, IMPHU3HAK, JI0KA3aTelIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTh UX; YMEHHE (OPMYITUPOBAThH
o0paTHOE U TMPOTHUBOIOJIOKHOE YTBEPXkACHUE, NMPUBOAUTH NMPUMEPHI U
KOHTPIIPUMEDHI, HCIOJb30BaTh METOJ, MAaTeMaTU4eCKOW HWHAYKLHNU;
IIPOBOAMTH  JIOKA3aTEJIbHBbIE PACCYXACHHUS TMpU pEIIeHUH 3aj]ad,
1 OLICHMBATh  JIOTUYECKYIO  IPAaBUIBHOCTb  PACCYXACHUH;  yMEHHE
ONEepUPOBATh MOHATHUSAMHU: MHOXKECTBO, IOJAMHOXECTBO, ONEpALUU HaJ
MHOJKECTBAMHU; YMEHHME MHCIIONb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapart AJis ONMCaHMsI pealbHbIX MPOIIECCOB U SBJIECHUHN U IPU PEIICHUN
3ajjad4, B TOM 4YHCI€ M3 JPYrHX Y4eOHBIX MpPEIMETOB; YMEHHE
OTIepUPOBATh MOHATHAMHM: Tpad, CBA3HBINA rpad, AepeBo, IUKI, Tpad Ha
IUIOCKOCTH; YMEHME 3a/aBaTh M OIUCBIBaTh Ipadbl pasInYHBIMU

CTIIoco0aMu; UCTIOIB30BATh TPadbl IPU PEIICHUH 3a/1a4

YMeHne onepupoBaTh MOHATHSAMHU: HaTypalbHOE YHCIIO, LEJI0E YHCIIO,
CTETIEHb C IIeIBIM TTOKa3aTesieM, KOPEHb HATypallbHOUM CTEICHH, CTETICHb
C palMoHAJIBHBIM  TOKa3aTelieM, CTeNeHb C  JICWCTBUTEIHHBIM
mokaszarejeM, JorapupM YHCIa, CHHYC, KOCHHYC U  TaHICHC
MPOM3BOJIFHOTO YHCIA, OCTAaTOK IO MOJYJIO, PAlMOHAIBHOE YHCIIO,
UppalMOHAIFHOE  YHCJIO,  MHOXKECTBA  HATYypalbHBIX,  IICIBIX,
paloOHATbHBIX, JICUCTBUTENBHBIX YHUCEN;, YMEHHE HCIIOJIb30BaTh
NPU3HAKKA JICTMMOCTH, HAUMEHBIIMKA OOIIWH JCeTUTEeIh U HAaUMCHBIICe
o0rmiee KpaTHOe, anropuT™M EBKIWAA MpH pelieHry 3a1ad; 3HAKOMCTBO C
pPa3IMYHBIMK ~ TO3WIIMOHHBIMH ~ CHUCTEMaMH  CUHUCIICHHS,  YMEHHE
BBHITIOJTHATH BBIYHCIICHUE 3HAYCHWH U MPEoOpa3OBaHUS BHIPAKCHHUHA CO
CTENEeHsSMHU M JjorapudmMaMu, MpeoOpa3oBaHUsl JIPOOHO-PANMOHATBHBIX
BEIPOKCHUH; YMEHHE OIEPUPOBATH MOHSATHUSMU: IOCIEIOBATEILHOCTD,

apudmernyeckas nporpeccus, reoMeTpHuuecKast nporpeccus,




OeCKOHEUHO yObIBaroIlas IeoMETpUYecKas IPOrpecchs; yMEHHE
3aJ1aBaTh MOCJIEA0BATEILHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX
dbopMyJ; yMEHHE ONEpUpOBaTh MOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMILJIEKCHBIE YKCIIa, MOAYJb U apIYMEHT KOMIUIEKCHOTO
yucina, ¢opMa 3alucu  KOMIUIEKCHBIX 4uced  (reoMeTpuyeckas,
TPUIrOHOMETpUYEeCKass W  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apudmeTnyeckue NAEUCTBUS C KOMIUIEKCHBIMU YHCJIAMM; IMPUBOJIUTH
IIPUMEpPBl  HCIOJI30BAHMSA  KOMIUIEKCHBIX  YHCEN;,  ONEPUPOBATH
NOHATUSIMM:  MaTpuma 2x2 u  3X3, omnpeaenuTenb MaTpULbI,

FeOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OTIPCACIIUTECIIA

YMeHHe ONnepHUpoBaTh MOHATUAMU: PALMOHAIBHBIC, UPPALMOHAIBHEIC,
[IOKa3aTeNlbHbIE, CTEINEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUECKHE
yYpaBHEHUs M HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEpUPOBATH
MOHSATUSAMH: TOXIIECTBO, TOXJIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTb
YpaBHEHU, HEPAaBEHCTB M CHUCTEM; YMEHHME peEllaTb YpPaBHECHMUS,
HEPABEHCTBA U CUCTEMBI C IOMOILBI PA3IMYHBIX MPUEMOB; DPEIIATH
YpPaBHEHUsl, HEPAaBEHCTBA M CHCTEMBI C IapaMEeTpPOM; IPUMEHSTh
yYpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MATEMaTHYECKUX

3a7a4 ¥ 3a/1a4 U3 Pa3IUYHbIX 00J1acTel HAYKU U peaslbHOW )KU3HU

YMeHue onepupoBaTh MOHATUSAMH: (QYHKIMA, YETHOCTH (DYHKIIUH,
NEPUOIMIHOCTD (PYHKIIUHM, OTPAaHHYEHHOCTh (YHKIIMH, MOHOTOHHOCTH
¢$yHKUIMHU, SKCTpeMyM (YHKIMU, HauOoOJbIllee U HAaMMEHBIIee 3HAaYCHHUs
(GyHKIMH Ha IPOMEXKYTKE, HEMIPEpbIBHAS (DYHKITUS, aCUMIITOTHI Tpaduka
¢dbyHKUMH, TIepBas ¥ BTOpas MPOU3BOIHAS (DYHKIWH, T€OMETPUUYECKHIA U
(UBUYECKUI CMBICI TPOU3BOJHOW, TIEpBOOOpa3Has, ONpeaeaEéHHbINA
WHTETpaJI, YMEHUE HAXOAUTh ACUMMTOTHI rpaduka (GYHKIWU; yMECHHE
BBIUUCIIATH  TPOM3BOJHBIE CYMMBI, TPOHM3BEACHUS, YACTHOTO H
KOMMO3UINHN (YHKIUI, HAXOAUTh YPaBHEHHE KacaTelbHOW K Trpaduky
(GYHKINW; yMEHHUE HAaXOIUTh MPOU3BOIHBIC SJIEMEHTAPHBIX ()yHKIIHIA;
YMEHHE HCHOJIb30BATh MPOU3BOAHYIO IS HUCCIEAOBaHUS (YHKUUH,
HaXOJUTh HAWOOJbIIME W HAMMEHBIIWE 3HAYCHUS (YHKIHIA; CTPOUTH
rpadMKd MHOTOWIEHOB C HCIOJb30BAHUEM ammapaTa MaTeMaTHYECKOTO
aHanmM3a; TMPUMEHSATh TPOU3BOAHYIO JUISI HAXOXKICHHS HAMITy4IlIero
peleHuss B NPUKIAJHBIX, B TOM YHCIIE COLHAIbHO-DKOHOMHYECKHX H

bU3MYeCKUX 3a7av4ax; HaXOAUTh IUIOMAAN U 00BEMBI (GUTY C TTOMOIIBIO




HHTCrpaga; NpuBOAUTL NPUMEPbI MAaTEMATUYCCKOroO MOACIIMPOBAHUA C

noMoIIbio AuddepeHnanbHbIX YpaBHEHUH

YMeHue omepupoBaTh MOHATHAMHU: rpaduk (QyHKUUH, OOpaTHas
GyHKIMS, KOMIO3UIMS (YHKIWH, JUHEWHas (yHKIHS, KBaJIpaTU4HAs
byHKIM, panoHanbHast byHKIMA, CTEIICHHAs byHKIH,
TPUTOHOMETpHUYECKHE  (PYHKIUH, OOpaTHble TPUTOHOMETPHYECKHE
GbyHKUMHU, TOKa3aTelnbHas M Jorapudmuyeckas GYyHKIUU; YyMEHHE
CTPOUTH TpaQUKH HM3YYCHHBIX (YHKIWH, BBIOJIHATH IMPeoOpa3oBaHUs
rpaduKoB (YHKUHUH, UCIIOIB30BAaTh I'PaQUKH AJIs U3yUEHHs IPOLIECCOB U
3aBUCHMOCTEH, NIPU PEIEHUU 33Jad U3 JPYrUX y4eOHBIX MPEIMETOB U
3ajjay U3 pealibHOM JKU3HU; BbIpaXaTb (opMyIaMU 3aBUCUMOCTH MEXIY
BEIMYMHAMH; HCIIOJNB30BaTh CBOMCTBA W Tpapuku (QyHKOUH IS
pelleHysl ypaBHEHHH, HEPaBeHCTB U 3a/1au ¢ MapameTpaMu; u300paxkaThb
Ha KOOpPJAMHATHOM IIJIOCKOCTM MHOXECTBA PEIICHUM YypaBHEHUH,

HCPABCHCTB U UX CUCTEM

VYMeHue pemath TEKCTOBBIE 33Jayd pa3HbIX TUIOB (B TOM 4YHCIE Ha
NPOILEHTHI, A0 W YacTH, HA JBWXEHHE, pabOTy, CTOUMOCTh TOBapOB H
yCIIyT, HaJIOTH, 337a4i U3 00JacTU yIPaBJICHUS JUUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTABJIATH BHIPAKEHUS, YPaBHEHHs, HEPAaBEHCTBA U HX
CUCTEMBI II0 YCIOBHUIO 3aJa4M, HMCCIEAOBATH IOJYYECHHOE PELICHUE H
OLIEHUBATh IPABIONOAOOHOCTh pPE3yJIbTATOB; YMEHHE MO/EIHPOBATH
peanbHBIE CUTyallUM Ha $A3BIKE MATEMAaTUKH; COCTABIIATH BBIPAXKECHMS,
YpPaBHEHUsl, HEPAaBEHCTBA M HX CHUCTEMBbl [0 YCJIOBHMIO 3aJayH,
UCCIEAO0BATh IIOCTPOEHHBIE MOZEIHM C HCIOJB30BaHUEM ammapara

anreOpbl, HHTEPIPETUPOBATH MOTYUYCHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: cpellHee apudmMeTnieckoe, MeuaHa,
HauOosblllee W  HauWMEHbIllee 3HA4YeHWs, pa3Max, JUCIepcHs,
CTaHJApTHOE OTKJIOHEHHWE 4YHCIOBOrO HabOpa; yMEHHE U3BJIEKaTh,
MHTEPIPETUPOBaTh MH(GOpPMaLMIO, MPEACTaBIEHHYI0 B TalOiauiax, Ha
auarpaMmax, rpagukax, OTpaxarollyro CBOMHCTBA peabHbBIX MPOLIECCOB U
SIBJIGHUH; MPEACTaBIATh HHOOPMALIUIO C TOMOLIBIO TaOJINIl U AUATPAMM;
UCCIIEI0BaTh CTAaTUCTUYECKHE [aHHBIE, B TOM YHUCJIE C NPUMEHEHHEM
rpadguyecKkux METOJOB U  DJIEKTPOHHBIX CPEICTB; TIpapuuecKu
UCCIIeIOBaTh COBMECTHBIE HAOMIOACHUS C TOMOULIbIO JUarpamm

paccenBaHMs U JINHEWHON perpeccun




YMeHHne omnepupoBaTh MNOHATHAMU: CIyYalHBIA ONBIT M CIIy4ailHOE
COOBITHE, BEpPOSTHOCTh CIYYalHOTrO COOBITHS; YMEHHE BBIUYUCIATH
BEPOATHOCTh C HCIOJB30BaHUEM TIpaUuecKux METOJOB; MPUMEHSTH
(bopMyJIbl CIIOKEHUS M YMHOXEHHs BEpOSATHOCTEH, (hopMyiy MOJHOU
BEPOATHOCTH, popmyiy bepHymin, koMOMHaTOpHbIE (HAaKTHI U (POPMYIIBL;
OLICHUBATh BEPOATHOCTH pEAIbHBIX COOBITHH; yMEHHE OIEepUpOBaTh
MOHATUSIMM: Ciy4yailHasi BEJNMYMHA, pacIlpeiesieHue BEpOSITHOCTEM,
MaTEMaTUYECKOE OKHUJAHHUE, IUCIEPCHS WM CTaHJApPTHOE OTKJIOHEHHE
CIIy4alHOM BENWYMHBI, (QYHKUMU paclpelesieHuss U IUIOTHOCTHU
PaBHOMEPHOI'0, TOKA3aTEJIbBHOTO W HOPMAJbHOTO PpacCIpeleIcHM;
YMEHHE HCMOJIb30BaTh CBOMCTBA M3YyUYEHHBIX paclpeesieHud Juis
peleHusl 3aaad; 3HAKOMCTBO C MOHSATHSIMM: 3aKOH OOJIBIIMX 4YHCel,
METOABI BBHIOOPOYHBIX HCCIICOBAHUH; yYMEHHE TPHBOIUTH IPUMEPHI
NPOSIBJICHUS] 3aKOHA OOJIBIIMX YHMCET B HMPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBATH MOHATUSAMU: COUETaHHE, TIEPECTAaHOBKA,
YHUCIO COYETaHWH, YHCIO IepecTaHOBOK; OuHOM HbloTOHA; ymeHue
NPUMEHSITh KOMOMHATOPHBIE (PAKTHI M PaCCyKICHHS IS PEIICHHS 3a1a4;
OLICHUBATh BEPOATHOCTH peabHBIX COOBITHI]; COCTaBIIATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH NOJYYECHHBINA PE3YIbTAT

YMeHue onepupoBaTbh IOHATUSMM: TOYKA, MpsAMas, IIJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIVIa, IUIOCKMHA yrod,
JBYI'PAaHHBIA yroj, TPEXIPAHHBIA YIOJI, CKPEIIMBAIOLIMECS MPSMBIE,
MapaJuIeIbHOCTh U NEPIEHIUKYISIPHOCTh NPSAMBIX U IUIOCKOCTEH, yroi
MEXIY MNPSAMBIMU, YTOJ MEXAY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSIHUE MEKIY
IIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTAMM; YMEHUE HUCIIONIb30BaTh IIPH
pelIeHnH 3aJad U3ydyeHHbIE (PAKTHI U TEOPEMbI IJIAHUMETPUHU; YMEHHE
OLIEHMBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHpa; CTPOHTH
MaTEMaTUYECKHE MOJEIM C IOMOIUBIO TI'€OMETPUYECKHX IOHATUH H

BCJIMYHH, PCIIATh CBA3aHHBIC C HUMU NPAKTHUYCCKUC 3aa4Un
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YMeHue onepupoBaTh MOHATHAMMU: IUIOMIAAL (GUTYpBl, 00BEM (UTYDHI,
MHOTOTPAaHHHK, NPaBIJIbHBI MHOTOTPAHHHK, CEUYCHHE MHOTOTPAaHHHUKA,
Ky0, mapajuienenuiies, Npu3Ma, NUpamuaa, (Gurypa U IMOBEPXHOCTb
BpalleHus], HWINHAP, KOHYC, Imap, cdepa, miomanas chepsl, IUIOmab
MOBEPXHOCTU TMHPaMM[Ibl, MPU3MBI, KOHycCa, LWIMHApa, 00BEM KyOa,

IPSIMOYTOJIBHOTO TMapaijieNienuineaa, MUpaMuabl, HpU3Mbl, LHWIMHIPA,




KOHYCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEUYCHMsI KOHyCAa M LIWJIMHJIPA,
[apajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, IIJIOCKOCTD,
Kacawomascs cdepbl, LHUIMHAPA, KOHYCa; YMEHHE CTPOUTb CEUYEHHE
MHOTI'OI'paHHMKA, U300pa)kaTh MHOTOTPAHHUKH, (PUTYpBl U ITOBEPXHOCTH
BpALIEHUs, UX CEYECHMsI, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPEJICTB;
YMEHUE NMPUMEHATh CBOWCTBA T€OMETPUUYECKUX (UTYD, CAMOCTOSATEILHO
(GbopMyJIMpOBaTh ONPEJEIICHUS U3YYaeMbIX (PUTyp, BBIIBUraTh TUIOTE3bI
O CBOHCTBaxX M NpH3HAKaX r€OMETPUYECKUX (UTyp, 0OOCHOBBIBATH WM
ONpoBepraTh HX; YMEHHE MPOBOAMUTH KiacCUPUKAUO QUryp 1o
pa3UYHBIM TPU3HAKaM, BBINOJHATH HEOOXOIUMBIE IONOJHHUTEIbHbIC

MTOCTPOCHUS
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YMeHue omepupoBaTh MOHATHUSMH: JIBUKCHHE B IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHS Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue TMOMO00Ms, TMOMOOHBIE QUTYPHI; YMCHHE
pacro3HaBaTh paBHBIC W MOAOOHBIE (PUTYpPBI, B TOM YHCIIE B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpEe; HCIOJIb30BATh T€OMETPUYECKHE OTHOIICHHS
NPy pElIeHWH 3ajad; HAaXOMUTh T'€OMETPUYECKHE BEIMYMHBI (IJIMHA,
yroi, IUIoImaab, OOBEM) TpPH pEIICHHH 3a1a4 H3 APYruxX Y4eOHBIX
NpEeJMETOB M U3 PEasTbHOM KHU3HU; YMEHUE BBIUYUCISATh T€OMETPUYECKHUE
BEJIMYMHBI (AJTUHA, YTOJ, IUION@AAb, O0O0BEM, IUIOIIAAb MOBEPXHOCTH),
UCTIONB3YsS M3y4YeHHbIE (HOPMyNBI M METOIBI, B TOM YHCIE: IUIONIAIb
MOBEPXHOCTU MUPAMHBI, TIPU3MBI, KOHYCa, [IWIMHAPA, IUIOMaab chepsr;
00b&M Ky0a, MPsIMOYTOJBHOTO MapauleNieuIe/a, MUPaMUAIbI, TPH3MBI,
IWIHMHIPA, KOHycCa, INapa; YMEHHE HaXOIUTh OTHOUIEHHE OO0BEMOB

MoI00HBIX (puryp
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YMeHue onepupoBaTh MOHATUSMU: MPSMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPAMHATHl TOYKH, KOOPAMHATHI BEKTOPAa, CyMMa BEKTOPOB,
MIPOM3BEIEHNE BEKTOpa Ha YHCIO, pa3joXKeHHe BeKTopa Mo 0Oa3ucy,
CKaJSIPHOE TIPOM3BEJECHUE, BEKTOPHOE IPOMU3BEIACHHUE, YTOJN MEXKIY
BEKTOpPAMH; YMEHHUE HCIOJIb30BaTh BEKTOPHBIM U KOOPAWHATHBIA METOJ]
JUTSL  pelICHUS TEeOMETPHUYECKHUX 3aJad M 3a]ad JAPYTruX Y4eOHBIX

MPEAMETOB




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

IIpoBepsieMblii 3JIeMeHT copepPKAHUSA

Kon

1 Yucna v BBIYUACICHUS

1.1 Harypasbnsie u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCE

- Pammonanbupie  ymcna. OOBIKHOBEHHbIE M JECATUYHBIE JPOOM, TPOIECHTHI,
' OeCKOHEUYHBIE MIEPUOINUECKHE TPOOH

13 Apudmerndeckuii KOpeHb HaTypajdbHOW cTemneHu. [[efcTBus ¢ apudMeTHIeCKUMU
. KOPHSIMM HaTypajlbHON CTENIEHU

L4 Crenens ¢ nensmM nokaszatesneM. CTeneHs ¢ pallnoOHAJIBHBIM MoKa3aTeneM. CBoMCTBa
' CTETeHH

s CuHyC, KOCHMHYC W TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa

1.6 Jlorapudm yucna. JlecaTnynbie U HATypadbHbIC JOrapru(MbI

JHeiictButenpHpie  uncia. ApudMeTudyeckue omnepanuu ¢ JAeUCTBUTEIbHBIMU
1.7 yrcnamu. [IpubmmkEéHHbIE BEIYMCICHUS, TPaBUIIa OKPYTJICHHUS, IPUKUIKA U OIIEHKA
pe3yibTaTa BEIYUCICHUN

1.8 [IpeoOpa3oBaHue BbIpaxeHH

1.9 KommiekcHsle uncna
2 YpaBHEHHs 1 HEPABEHCTBA

2.1 Hensle u 1poOHO-paliOHaIbHbIE YPaBHEHUS

2.2 HppanuonaibHble ypaBHEHUS

23 TpuronomeTpruyeckue ypaBHEHUS

24 [Toxa3zaTenbHbIE U JOrapUPMUUECKUE YPABHEHUS

2.5 Lenblie n 1poOHO-paIOHAIbHBIE HEPABEHCTBA

2.6 HppauyroHanbHbIE HEPABEHCTBA

2.7 [TokazarenbHble U TorapuPMUUECKHe HEPABEHCTBA

2.8 TpuroHomeTpuieckre HepaBeHCTBA

2.9 CucrteMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11

Martpuua cuctembl JINHEHHBIX YypaBHEHUH. OnpeaenuTenb MaTpULIbl




3 @OyHKIMU U TpaduKu
31 Oynkius, cnocoOwl 3amanus ¢yHkun. ['paduk ¢yHkumu. BzanmmuO 0OpaTHBIE
. bynkun. YétHble u Heu€THbIE QyHKIMH. [leproanueckue GyHKINN
OO6nacThb ompeneneHUs W MHOXKECTBO 3HaueHWH @yHkumu. Hymn ¢yHkumu.
19 [IpomMexXyTKM ~ 3HAKOMOCTOSHCTBA.  |IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' Makcumymbl 1 MUHUMYMbI GyHKuMd. HauOonbllnee M HauMeHbIlee 3HAa4YEHUE
(GYHKINN HAa TPOMEKYTKE
33 CrenenHass (QyHKIMS C HaTypaJbHbIM W IIeJbIM Toka3areneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa U Tpavik KOPHS 1-0 CTENEHU
3.4 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpadUKU
3.5 [ToxazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U IrpaduKu
16 Touku paspbiBa. AcuMnTorel TpapukoB ¢yHKmmid. CBolcTBa  (QyHKIIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUS MTOCIIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccud. @opmyra ClI0XKHbBIX IPOLIEHTOB
4 Havana maTeMaTn4eckoro aHaansa
4.1 [TpousBoaHas ¢pyHkiuu. [Ipon3BoiHbIE FI€MEHTAPHBIX (PYHKIIMHA
[IpumeHeHre NPOM3BOAHONM K HCCIENOBAHUIO (QYHKIMH HAa MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoNbIIero 1 HauMEHbIIEro 3HaYyeHUs (YHKIHMU Ha
OTpe3Ke
4.3 [IepBooOpa3nas. UnTerpan
5 MHOXeCTBa U JIOTUKa
5.1 MHoXxecTBO, ornepanuu HajJ MHOKecTBamu. J{uarpammel Ditnepa — Benna
52 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomMOunaropuka
7 I'eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 IIpsiMBbIE U INIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BpaLICHUS
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