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PABOYASI IPOTPAMMA
(ID 4347741)

y4eOHoro npeamera «I'eomerpusi. ba3oBbiii ypoBeHb»
s ooyuarornuxcst 10, 11 kimacca

Pabouan nporpamma Kypca «feomeTpusa» cpeaHen WKObl COCTaBNEHA HA OCHOBE 3aKoHa «06
obpasoBaHum», PegepanbHOro rocyaapcTBeHHOro obpasoBaTeNbHOroO CTaHgapTa CpeaHero
obuwiero obpasoBaHma (Npukas MuHucTepcTBa 0bpa3oBaHMA M HayKu Poccuitckoi
depepaumm ot 17 man 2012 r. Ne413), MpumepHoOM nporpammbl 4n1a 0bueobpasoBaTenbHbIX
WKon no anrebpe 1 Hayasnam maTeMaTUYECKOro aHa/in3a aBTop-coctasuTenb T.A. BypmucTposa,
M. «[MpocBeweHne», 2018 roa, TpeboBaHUI K pe3yibTaTaM OCBOEHMA OCHOBHOM
06pa3oBaTeNbHOM NPOrPaMmbl (IMYHOCTHLIX, MeTanpeaMeTHbIX, MPeAMETHbIX); OCHOBHbIX
NnoAxoA0B K Pa3BUTUIO U GOPMUPOBAHUIO YHUBEPCA/IbHBIX y4ebHbIX AencTeui (YY) ana
cpeaHero obuero obpasoBaHuA.

c.IlepBomaiickoe 2025-26

«YTBEpKIaIO»



HHOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS JJIsi 00YyYaIOLIHXCS
10 —11 xmaccoB pa3paboTana Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CPeIHero oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHUIA,
NPEABSIBISIEMBIX K MaTeMaTHUECKOMY OOpa30BaHUIO, U TPAIUIUN POCCHICKOTO 00pa30BaHUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U [TO3HABATEILHOTO PA3BUTHUS IMYHOCTH O0YYAIOIHXCSL.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00yCJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBIO METANpeIMETHBIX M MPEIMETHBIX pe3yJabTaToOB
00y4YeHHsI TEOMETPHH B HANPABICHUU JIMYHOCTHOTO PA3BUTHA OOy4aromuxcs, (GOpMHPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM T'PaMOTHOCTH, H3YyYCHMsI IPYTUX Y4YeOHbIX IMCLUIUIMH.
PazButne y oOydaromuxcsi MpaBUIBHBIX IPEICTABICHUH O CYIIHOCTH U HPOUCXOKACHUU
TreOMETPUYECKUX a0CTpaKIWii, COOTHOMIECHUH PEAIbHOTO M MICATBHOTO, XapaKTepe OTPAKCHHS
MaTE€MaTU4YeCKONW HAyKOM SIBJICHUH W IPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUMU B CUCTEME
HayK M pOJM MaTeMaTH4YeCKOr0 MOJEIMPOBaHUs B HAyYHOM IIO3HAHUUM U B IPaKTHKE
crocoOCTByeT (OPMHUPOBAHUIO HAyYHOI'O MHUPOBO33PEHUS YUaIIMXCS, a TaKKe KayecTB
MBIIICHHS], HEOOXOAUMBIX JUISI a[alTallid B COBPEMEHHOM OOIIEeCTBE.

['eomerpus siBisieTCsT OAHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OOIIero
o0pa3oBaHus, TaK Kak OOecleyrBaeT BO3MOXKHOCTb M3YYEHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4YHOH HalpaBJIeHHOCTH, TaK U T'yMaHUTAPHOM.

Jlormueckoe MpbllUIeHUE, (GOopMHpyeEMOe MpU H3yYEHUH OOYYaroIIMMHUCS HOHSITHUHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPKIECHUH B XOJlE peIICHUsS
TreOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh W ONPOBEPraTh TI'MIIOTE3bl HENOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PEIICHUH 3aJad eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YAaCTHOCTH U3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTe’nbHOCTH 4YenoBeka. OpHEeHTalusl yesloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMAIBbHOrO ObITHA, (popMa OTpa)KeHHs OKpYXKAroIero Mupa,
YCIIOBHE  YCHENIHOTO TIO3HAHWUS M aKTHUBHOTO IPEoOpa3oBaHHs  JACHCTBUTEIHHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu 00bEAUHSIET pa3Hble BUAbI YUEOHON U TPYI0BOI
NeSITebHOCTH, SBJSIETCS OJHUM M3 NMPO(EeCcCHOHAIBHO BaXKHBIX KadyeCTB, MOATOMY aKTyalbHa
3agada (OpMHUPOBAHUS y OOYUAIOMIMXCSl MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOTO MBIIUIEHUS! — CYHNIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTHYECKON
NEeSITETHHOCTH 110 MHOTHUM HaIPaBJICHUSIM.

Llenb ocBOeHMsI MporpaMMbl yuebHOro Kypca «I'eomeTpus» Ha 0a30BOM ypOBHE 00yUeHUs
— o0mieoOpazoBarenbHOE M OOIIEKYIBTYPHOE DPAa3BUTHE OOYJAIOMIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUYECKUX T€OMETPHUECKUX 3HAHWH U
NeHCTBUH, CIEU(UIHBIX TEOMETPHH, BO3MOXXHOCTH YCIICIITHOTO MTPOIOKEHHSI 00pa30BaHHS 110
CHELUHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM UCIIOIB30BAaHUEM T'€OMETPUU.

[IporpamMa mo reomeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYEHA [UIA OOYYaIOLIMXCS
CpeIHeW IIKOJbI, HE WCIBITHIBABIINX 3HAYHUTENBHBIX 3aTPyJAHEHHH Ha YPOBHE OCHOBHOTO



obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOUTH
o0Iye MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUHU U HEOOXOIUMBIE IS
KHU3HH B COBpeMEHHOM o01ecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yYHTh F€OMETPHUIO
6osee ri1yOo0Ko, ecliu B JajibHEHIeM BO3ZHUKHET HE0OXOAUMOCTh B T€OMETPUYECKUX 3HAHUAX B
npodeCcCHOHATIBLHOM 1A TEIbHOCTH.

JlocTirkeHue e OCBOCHUS MPOrpaMMBbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3agad. [IpuopuTteTHBIMU 3a1a9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBoMm ypoBHe B 10—11
KJlaccax sSBJISIOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KyJIbTYyphl H

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;
e (opMupOBaHME IPEACTABIECHUS O MHOIOTPAaHHMKAX M TejlaX BpALIEHUsS Kak o
BOKHEHIINX MAaTEMAaTUYECKUX MOJIENAX, O3BOJISIOIIMX OMUCHIBATE U U3y4yaTh pa3HbIe
SIBIICHHUS OKPYKAIOLIETO MUPA;

e (opMupoBaHME YMEHHMs paclO3HaBaThb Ha 4YEPTEXaxX, MOJEIAX M B PEaJbHOM MHUpE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

e OBJIQJICHHE METOJaMHU pEUIeHHs 3aJad Ha IOCTPOCHMS Ha H300pakeHHsIX
IPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHHE yMEHHS ONEPUPOBATH OCHOBHBIMHU TOHSITHSAMH O MHOTOTPAaHHUKAX U
TeJIaX BpAIleHHs U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 331a4; (opMHUpOBaHHE yMEHUS
NPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KICHHS B  XOJ€  pEIICHUS
CTEpEOMETPUYECKHUX 3a/1a4 U 33/1a4 ¢ IPAaKTUYECKUM COJCPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
MO3HABATEJIbHOM aKTUBHOCTH, UCCIIE0BATEILCKUX YMEHUHN, KpUTUYHOCTH MBILIUIEHUS;

e (dopmupoBaHue (QYHKIIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKU3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHpPOBAaTH WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
TFeOMETPUYECKUI  ammapaT Julsl peleHus MNpakTUKO-OPUEHTHPOBAHHBIX 3ajad,
UHTEPIPETHPOBATH U OIICHUBATH ITOYYCHHBIE PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBISIETCSI BKIIFOUEHUE B KYPC CTEPEOMETPUH
B HayaJle ero U3yueHHUs 3ajay, pellaeMblX Ha YpPOBHE MWHTYWTHUBHOIO TIO3HAHUA, H
ornpeneN€HHBIM 00pa3oM OpraHu30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHUPYET MPOTEKAaHHE WHTYHUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JAIbHEHIIIEMY U3YUEHHIO TPEIMETa.

[Ipeamourenue OTAAETCS HArIAIHO-KOHCTPYKTUBHOMY METONY OOYy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TIPOCTPAHCTBEHHBIX TPEACTABICHWH Yy ydYalmIMXcsi B  Kypce
CTEPEOMETPUH MTPOBOJIUTCS 32 CUET PEIISHHs 337a4 Ha CO3JIaHHE TPOCTPAHCTBEHHBIX 00pa30B H
3ajjad Ha OINEPUPOBaHUE NPOCTPAHCTBEHHBIMU oOpasamu. Co3maHue oOpas3a MPOBOIUTCS C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAaHNE 00pPa30M — B YCJIOBUSAX OTBJIICUEHHS OT HAIJIIHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZIep KaHuUsI.

OcHoBHblE cojepxaTenbHble JuHUU Kypca «['eomerpum» B 10-11 Kkaccax:
«MHororpanHuKn», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBEY, «Tena BpameHus», «Bekropsr n
KOOPJAMHATHI B TPOoCcTpaHCcTBe». DopMupoBaHue JOTHUECKUX YMEHUHN pacpeaessieTcss He TOJIbKO



10 COJCP)KATCIbHBIM JIMHHSAM, HO W TI0 rojaM OOYyYeHHUs Ha YPOBHE CpeIHEro oOIero
oOpa3oBaHusl.

Conepxanue o00pa3oBaHMs, COOTBETCTBYIOIIEE NPEJAMETHBIM pPE3yJIbTaTaM OCBOCHHSI
pabodeii mporpaMMbl, pacrpeneIEHHBIM 10 ToaM 00yYeHHUs, CTPYKTYPHUPOBAHO TAKMM 00pa3oM,
9TOObI  OBJAJCHUE TIEOMETPHYCCKUMH  IMOHATHUSMH M  HABBIKAMH  OCYIICCTBISIIOCH
HIOCJICZIOBATEILHO M TIOCTYIMATEIbHO, C COOJIOJCHHEM NPUHIMIA TPEECMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IeéOMETPUIECKHX MPEACTABICHUH 00yJarOIINXCs,
pacimpsis ¥ yriyossis e€, 00pa3ys IpOYHbIC MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha usyuenue reomerpun oTBoauTCs 2 yaca B Heaemnto B 10 kinacce u 1 wac B Hepento B 11
KJIacce, BCcero 3a JiBa roga ooydenus - 102 yueOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA

11 KUIIACC

Tesa BpaleHus

[lwimHapuYeckass MOBEPXHOCTb, OOpa3ylolue IMIMHAPHYECKON TMOBEPXHOCTH, OCh
LWIMHAPUYECKON MoBepXHOCTH. LIMInHIp: ocHOBaHUS U OOKOBas MOBEPXHOCTb, 0Opa3yomas u
0Cb; IUIOIAAb OOKOBOM U MOIHOM MOBEPXHOCTH.

Konnueckasi MoBepXHOCTb, 0Opa3yrollne KOHUYECKOH IMOBEPXHOCTH, OCb M BEpIIMHA
KOHMYECKOW moBepxHOcTH. KOHyc: ocHOBaHME M BepUIMHA, 00pa3yroomas W OCh; IUIOMIAIh
OOKOBOW M IOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue M BBICOTA; OCHOBAHUSA U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHtp, paamyc, IuUaMeTp; IUIOMIAAh IMOBEPXHOCTH cdepbl. BizanmHoe
pacmonoxxeHue chepsl M IUIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomaas chepsl.

N300pakeHue Tes BpalleHHus Ha MJI0CKOCTU. Pa3BépTka MIMHAPa U KOHYCA.

KomOuHnanmu Tten BpalleHuss U MHOTOTPAaHHUKOB. MHOIOTpaHHUK, ONHCAHHBIM OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUSI.

[Torsitie 00 o0béMe. OcHOBHBIC cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
OPSMOYTOJIBHOTO Mapajuienenunena 1 ciaeactsus u3 He€. O0béM LmiuHApa, KoHyca. OO0BEM
11apa 1 Iiomaab chepsl.

[TomoGHble Tema B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMHU TOBEPXHOCTEH,
00BEMaMu TOAOOHBIX Tell.

Ceuenuss uMAMHIpa (MApauIeIbHO U MEPHEHAMKYISIPHO OCH), CEYEHHMsS KOHYyca
(mapasuienbHOE OCHOBAHHIO U IPOXOJIAIIee Yepe3 BepIINHY), CEUeHHUs IIapa.

BexTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocty u B mpocTpancTBe. ClI0)KEHHE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. PasnoxeHue BekTopa MO TPEM HEKOMIUIaHApHBIM BekTopam. IIpasuiio
napajuienenunena. Pemenne 3anay, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEMCTBHUI C BEKTOpaMHU.
IIpsmoyrosnbHas cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopaunHarsl Bektopa. IIpocreimmue
3a7a4yl B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalsipHOE NpPOU3BEICHHE BEKTOPOB.
Brruncnenue yriioB Mexay HOpsIMBIMH U IIIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIM METOJ NpHU
pEIIEHNN TEOMETPUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHHS Iporpammbl ydeOHOro mnpeamera «MaremaTHka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IMO3UIMM OOydYarolmlerocs Kak aKkTHUBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOIIECTBa, MPEICTaBICHUEM O MAaTeMaTHYECKHX OCHOBaX
(YHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAaHCKOTO OOIIecCTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUM € UX QYHKIMAMU 1 Ha3HAUEHUEM.

ITaTpuoTH4eckoe BOCIUTAHHE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MIAEHTUYHOCTH, YBAXKEHHUS K IPOILIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MaTeMaTUKOB M POCCHMCKONM MaTeMAaTHYECKOM IIKOJIBI, K MCIOJB30BAaHUIO ITHX
JOCTH)KEHUH B JPYyTrUX HayKax, TEXHOJIOTUSX, cepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIaJa B IIOCTPOCHHE
YCTOMYMBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHe:

JCTETUYECKUM  OTHOLIEHHWEM K  MHpYy, BKIIOYas OCTETUKY  MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUil; BOCIPUMMYHMBOCTHIO K
MaTeMaTUYECKUM acleKTaM pa3InYHbIX BUI0B UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHUs B HUHTEpecax
310pOBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pOBBIO
(3mopoBoe muTaHME, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHAbIXa, peryispHas Quandyeckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnnuTanue:

TFOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIIO0MUS; MHTEPECOM K pPa3INYHBIM
chepam npodhecCHOHATBHON AESITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPHUIIOKEHUSIMU,
YMEHHUEM COBEpILATh OCO3HAHHBIN BbIOOp OyayIiel npodeccuu U peasn30BbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caM000pa3oBaHUI0 Ha MPOTSHDKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pElIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKOM HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPbI, NMOHUMAHHEM BIUSHUS COLMATIBHO-
HKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
100aTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOsieM; OpUEeHTalMed Ha  [pUMEHEHUe
MaTeMaTHUECKUX 3HAHMUHU Ui pelIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH cpenbl, MIaHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIIEN CPEJIBI.

LleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHON NMPaKTHKH, TOHUMAHUEM MaTeMaTHYeCKON HayKH Kak chepbl
YeJI0OBEUYECKON JESTENbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MaTeMATUYECKOM KyJIbTYpOHM KaK CPEICTBOM ITO3HAHUS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYID M HMCCIEIOBATEIBCKYI JEATEIBHOCTD
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pe3yabTaThl OCBOCHUS MPOTrPaMMBbI yUeOHOTO mpeamMeTa «MareMaTHKa
XapakTepU3yIOTCS  OBJAJCHHEM  YHHBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMl,
VHUBEPCANbHbIMU ~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — Pe2YIAMUSHbIMU
oelicmeusmMu.

1) Vuusepcanvuvie noznasamenvnsie oeticmsus, obecneyusarom gopmuposanue 6a306vix
KOCHUMUBHBIX NPOYECCO8 00Y4arowuxcs (0c6oeHue Memooo8 NO3HAHUS OKPYICAIOWe20 Mupd,;
npUMeHeHUe 102UYeCcKUX, UCCIe008ameNbCKUX onepayuti, ymeHul pabomams ¢ ungopmayuet).

ba3zoBble Jloru4eckue AeiicTBUA:

® BBUIBJISATH M XapaKTEPU30BaTh CYIIECTBEHHbIC MPHU3HAKM MaTEeMaTHYECKUX OOBEKTOB,
HOHATUHM, OTHOLIEHUH MEXAy NOHATUAMH; (POPMYIHpPOBATh OIpPENEsICHUS MOHITUH;
yCTaHaBJIMBATh CYIIECTBEHHBINH MPU3HAK KJIacCH(PHUKAINU, OCHOBAHHS JJIs1 0000IIeHNUs
Y CpPaBHEHUS, KpUTEPUU MPOBOIUMOI0 aHAIN3a;

® BOCIpPHUHHUMATh, (HOPMYIHPOBATh U MPEOOPA3OBBIBATH CYXKACHUS: YTBEPAUTEIbHbIE U
OTpHILIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME; YCIOBHBIE;

® BBIBIATH MAaTEMAaTUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS B (paKTax,
JTAHHBIX, HaOMIONEHUSX W YTBEPXKACHUSX; IpeljaraTb KpUTEpUH sl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JleaTh BBIBOJBI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, AECTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMAaTUUECKUX YTBEPHKACHUH (IpsMble
U OT TPOTHUBHOIO), BBICTpaUBaTh APryMEHTAIMIO, NPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJIEHUS U BBIBOIBL;

e BbIOMpaTh cnocob pemieHHss yd4eOHOM 3anauM (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOUpaTh Hanbosiee NOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHbIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® CNOJNB30BaThb  BONPOCHI  KaK  MCCIENOBATENbCKUI  MHCTPYMEHT  IIO3HAHUS;
(dbopMynHpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTHBOPEYHE, MPOOIeMy, YCTaHABINBATh
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3Yy, APIYMEHTUPOBATh CBOIO IO3UILHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEI0BaHUE II0
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaThuyeckoro oObeKTa, SBIEHHS, Ipoliecca,
BBISIBIICHHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMu, SBICHUSIMHU, TIPOLIECCAMU;

® CaMOCTOATENHbHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaM
NPOBEIEHHOTO HAOJIOJICHUS, UCCIIEAOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHMIA;



IMMPOTrHO3UPOBATH BO3BMOKHOC Pa3BUTUC MTPOLECCCA, 4 TAKIKC BbIABUTATH ITPCATIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH Ae(UIUTHI MH(DOPMAIUK, JTaHHBIX, HEOOXOIUMBIX Ul OTBETAa Ha BOIIPOC U
JUISl peLLieHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pa3jIM4YHBIX THUIIOB, aHAJIW3UPOBATH,
CHCTEMAaTH3HPOBATh M HMHTEPIPETUPOBATh MH(OPMAIHMIO PA3IUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHMUS;

CTPYKTYpUpOBaTh HMH(OpMAIMIO, TMPEACTaBIATh €€ B Pa3IMYHBIX (opmax,
WITIOCTPUPOBATh IpaMuecKy;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPHUSM.

2) VHhusepcanvnvie KOMMYyHUKAmMuUHble Oelicmsus, 00ecneuusarom c@hopmuposanHoCcms

COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oomenue:

BOCIIPUHUMAThb U ¢)OpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUSAMH U LECIISAMU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOI TOYKY 3PEHHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSCHEHUS MO XOJy PEIICHHs 3a/laui, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3ybTaT;

B X0/1¢ 00CYKJICHHUS 33]]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMON TEMBI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKAa3bIBaTb HACHU, HALCJICHHLBIC Ha ITIOMCK PCIICHUA,
COIIOCTABJIAITb CBOU CYXXACHHUA C CYXICHHUAMHU APYIrUuX YYaCTHUKOB Auajiora,
00HapY)KMBaTh pa3Inire U CXOJCTBO MO3UINI; B KOPPEKTHOH dopme hopMynnpoBaTh
pa3HOIJIacHsl, CBOU BO3PAXKEHHUS;

NPEACTAaBIATE PE3YIbTAThI PCIICHUA 3aJa4r, OKCIICPUMEHTA, UCCICIOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 337ay IMpe3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

NOHMMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYAIBHOH pabOTHI
Npyd pemIeHuH Y4YeOHBIX 3a/1a4, NPUHUMATh IIeb COBMECTHOW JIEATEIbHOCTH,
IUIAaHUPOBaTh OPraHMU3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBAapMUBAaThCs, OOCYXJaTh MpOLECC M pe3ylapTaT padoThl; 0000IIaTh MHEHUs
HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
HITYpPMBI» W WHBIE); BBINOJHATH CBOK YacTh PaOOTHI W KOOPIWHHPOBATH CBOHU
JIMCTBUS C IPYTUMH WICHAMHU KOMaH/Ibl; OIEHHBATh Ka4eCTBO CBOETO BKJIaa B OOIIHIA
HPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlClo8bix
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIL.
Camoopranusaunus:

COCTaBJISITh TUIaH, AJITOPUTM pEIICHUs 3a/1a4H, BHIOMPATh CIOCO0 pelieHus ¢ yuéTom
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBAThH U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTpPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEILHOM pE(PIEKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEHCTBUII M MBICIUTENbHBIX MPOLIECCOB, WX pE3yNbTAaToOB; BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yibTaTa pPEUICHUs MaTeMaTHYecKO
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELIEHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJbTaTa LEIA U YCIOBUSAM, OOBSCHATH INPUYMHBI
JOCTHKEHUSI WJIM HEIOCTIXKEHUS PEe3yJbTaTOB JAEATEIbHOCTH, HAXOIWTh OILINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
11 KUIIACC

OnepupoBatb MOHSITUAMU: LHUJIMHIPUYECKast IIOBEPXHOCTb, oOpa3ymoue
LWIMHAPUYECKON MOBEPXHOCTH; LIMIIMH/IP; KOHNYECKasi HOBEPXHOCTh, 00pa3yroIue KOHNYECKOH
HOBEPXHOCTH, KOHYC; C(hepruuecKas IOBEPXHOCTb.

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

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TEJl BPAIICHHUS.

KnaccugunupoBars B3auMHOE pacnoiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOIl CErMEHT, OCHOBAHHE CETMEHTA, BBICOTA CErMEHTa;
IapOBOM CJIOM, OCHOBaHUE APOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boruncnsate 00BbEMBI U IUIONIAIM TOBEPXHOCTEN TEJl BpAlll€HUs, T€OMETPUUYECKUX TEJ C
npUMEHEeHHEM (OpMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOIPaHHMK, BIIMCAHHBIM B cepy M OMHMCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK UJTU TEJIO BPAIllEHUS.

BbluncnsTe COOTHOLIEHUS MEXIY IUIOUIaJIMU MOBEPXHOCTEH UM 00bEMaMU MOJOOHBIX
Te.

N300paxkaTh n3ydaemble (GUIypbl OT PYKM M C TPUMEHEHHUEM IPOCTBHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BUJT
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYECHHUs Tell BpaIlleHusl.

W3BnekaTb, HHTEPIPETUPOBATh U MPE0OPa30BbIBATE UH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, npeiCcTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE AEHCTBUS CIOKEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOXKEHHS BEKTOpa
Ha YUCI0, OOBSICHATH, KAKUMH CBOMCTBaMU OHHU 00J1a/1a10T.

[IpuMeHATh MpaBUIIO MapasuIeICNIIE A,

OnepupoBaTh MOHATUSAMHU: JE€KAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrojd MEKIY BEKTOPaMHM, CKaJspHOE
IIPOU3BENIEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauth cyMMy BEKTOPOB U MPOU3BEJCHHE BEKTOPA Ha YHCIIO, YOl MEXKIY BEKTOpaMH,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAMHAT.



[lpuMeHsATh TeOMeTpUYecKHue (akThl IS PEHICHUS CTEPEOMETPUYECKUX  3ajad,
npeamnojgararomux HECKOJIbKO IMaroB PCIICHHA, CCJIW YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

Pemath mpocTeiiiime reoMeTpuIecKue 3aa4i Ha MPUMEHCHHUE BEKTOPHO-KOOPANHATHOTO
MeTo/a.

Pemrate 3amaun Ha J0Ka3aTelIbCTBO MAaTEMATHUCCKHUX OTHOIICHHUH W HAXOXKICHHE
TCOMCTPHUICCKUX BCIWYHH I10 06pa3uaM WK aJirOpuTMaM, NpUMCHASA U3BCCTHBIC MCTOJLI ITPU
pEIICHUH CTaHIAPTHBIX MATEMATUICCKUX 3a71a4.

[IpuMeHATh MPOCTEHIINEe MPOrPpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUUCCKUX 3a/1ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJAE U JKHU3HU,
pacro3HaBaTh MPOSIBJICHHE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHATh TMOJyYCHHBbIC 3HAHHS Ha MPAKTHUKE: aHAIM3UPOBATh PEalbHbIC CHUTYyallUd H
IMPUMCHATH HN3YUYCHHBIC IIOHATUA B mponecce IIONCKa peiCHuA MaTeMaTHU4YCCKHN
chopMynUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh PEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIIeI0BaTh MMOCTPOCHHBIE MOJENIN C HMCIOJb30BAHHEM TEOMETPHUYCCKHUX MOHATHH U TEOpPEM,
anmapara anreOpbl; peniath MPaKTHYECKUE 3a/1a4H, CBA3aHHbBIC C HAXO0XKICHHEM T€OMETPHUCCKIX
BCJIIMYHH.

VYueOusbiii mpenmer «l'eomerpusi» B 10,11 kimaccax mnpoBOAUTCS 3a CYET YacoB
o0si3aTenbHOM 4acTH. B cooTBeTcTBMM C  KalneHIapHbIM y4eOHbIM rpadukom MBOY
[lepBomaiickoit COILI wu pacnucanuem ypokoB Ha 2025-2026 y4eOHBIH TOX Ha
peanu3alnuio IporpaMMbl OTBOAMTCA 2 yaca B Henemo B 10 kimacce, 68 yueOHBIX yaca B ToJ
nu 1 vac B Hememo B 11 kmacce, 34 uwaca B roa. B cBsI3M ¢ MNpa3IHUYHBIMU AHSIMU U
nepeHeceHHbIMU  BbIXOAHBIMM JHSAMU (IlocranoBnenne IlpaButensctBa P® Nel335 ot
04.10.2024 «O mnepeHoce BbIXOAHBIX JHEH B 2025 roay», MPOEKT MOCTAHOBJICHUS
[TpaButensctBa P®, noarorosnenusiii Muntpynom Poccum 1 urons 2025 roma « O mepenoce
BBIXOAHBIX JHEHN B 2026 rofy») OCYIIECTBIEHO YIUIOTHEHHE yuyeOHOoro matepuaia. HegocraTok
y4eOHOTO BpEMEHM KOMIICHCHPOBAaH IIyTeM HHTEerpanuuu TeM Kypca. I[Iporpamma Oyner
npoiaeHa 3a 33 gaca B 11kiacce.



TEMATHYECKOE INTAHUPOBAHHUE
11 KUIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE

HaumeHnoBaHue pa3/jesioB U TeM unpposbIie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )

NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe

padoTshI padoThI
pecypchl

Temna BpameHus 12 0

OOBEMEBI TEN 5 0

BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 0

[ToBTOpeHme, 06001IIEeHNE, 6 1 0

cucTeMaTu3auus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33 3 0




Jata npoBenenust

Ne ni/m Tema ypoka ITo
— paxkTHyecKku

Cdepa u map: HeHTp, paanyc, AMaAMETP; IUIOIIAIb TOBEPXHOCTH cepbl 03.09
B3aunmMHuoe pacrionoxxenue cepsl U IIOCKOCTH; KacaTellbHas MIIOCKOCTh K cepe; Iomanb chepbl 10.09
N3obpaxenue cdepsl, mapa Ha maockocTd. CeueHus mapa 17.09

4 [unuuapudeckas TOBEPXHOCTh, 00pa3yrole HMIHHIPUIECKON TOBEPXHOCTH, OCh IIHIIMHAPHIECKON 94.09
MOBEPXHOCTHU

5 Hunuuap: ocHOBaHMs 1 OOKOBas MOBEPXHOCTh, 00pa3yroIasi U OCh; MJIOMIA b OOKOBOM U MOJHOM 01.10
MOBEPXHOCTHU

5 N300pakenue numHApa Ha TWIOCKOCTH. Pa3BépTka nmnuaapa. CeueHus TIHHIPA (TTI0OCKOCTBIO, 08.10
napajuieIbHOM I NEPICHIUKYISIPHON OCH IIWIINHAPA) '

v KoHnunyeckas mnoBepXHOCTh, 00pa3yrolire KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKON 15.10
MTOBEPXHOCTHU
Konyc: ocHOBanue 1 BepinHa, 00pa3yroias U OCh; IJIOIIAlb OOKOBOM M MOJTHOM MOBEPXHOCTH 22.10

9 VYceu€HHbI KOHYC: 00pa3yIolIMe U BBICOTA; OCHOBAHUS M OOKOBasi IOBEPXHOCTh 05.11

10 N3obpaxkenue KkoHyca Ha mIIOCKOCTH. Pa3BépTka konyca. CeueHus KoHyca (IITI0CKOCTHIO, 1211
napajieIbHOW OCHOBAHHIO, U THIOCKOCTBIO, TPOXO/IAIICH Yepe3 BEPIIHHY) '

11 KoMmO6unanus ten BpaieHus: © MHOTOTPaHHUKOB 19.11

12 MHororpaHHHK, OTIMCAaHHBIN 0KOJIO chepsl; cepa, BUCaHHAS B MHOTOTPAaHHUK WM B TEIIO 26.11
BpAICHHS

13 [TonsTre 06 06béMe. OCHOBHBIE CBOWCTBA O0BEMOB TET 10.12

14 O06bEM HUIMH]Ipa, KOHYCa 17.12

15 O6béM 1mapa ¥ miomaib chepol 24.12

16 ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXAY IUIOLIAIIMU IIOBEPXHOCTEH, 00bEMaMu 14.01
MOIOOHBIX TEJ '

17 KonTponbnas padora no Temam "Tena Bpamenus" u "O6beMbl Ten" 21.01

18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE 28.01

19 Crno)keHe ¥ BRIYUTAHHE BEKTOPOB 04.02




20 YMHOKEHHE BEKTOpa Ha YUCIIO 11.02
21 Paznosxenue BekTopa 1o TpéM HEKOMIUIaHApHBIM BekTopaMm. [IpaBuio mapamienenumnena 18.02
22 Pemenue 3aiay, cBsI3aHHBIX C IPUMEHEHUEM IIpaBUJI JEHCTBUI ¢ BEKTOpaMu 25.02
23 KoopanHaTHO-BEeKTOPHBII METO] IPH PEIICHUH T€OMETPHUECKUX 3aa4 04.03
24 [IpsiMoyrosbHasE cucTeMa KOOpJuHAT B pocTpancTBe. KoopanuaTel BekTopa. [Ipocreiimme 3axa4un B 11.03
KOOpMHATaX
25 VYron mexay Bekropamu. CKalSipHOE ITPOU3BEICHNE BEKTOPOB 18.03
26 Brruncnenue yrioB Mexy NPSMBIMU U TUIOCKOCTSIMHU 25.03
27 KonTtponsHas pabora o Teme "BeKTopbl 1 KOOpAWHATHI B IPOCTpaHCTBE" 08.04
28 [ToBTOpenue, 0600IIeHNE U cUcTeMaTH3alus 3HaHui. OCHOBHBIC QUTYPHI, (PaKThI, TECOPEMBI Kypca 15.04
TUTAHUMETPUH
29 [ToBTOpeHme, 006001meHNe U crucTeMaTu3anus 3HaHuid. OCHOBHBIE (PHUTYPHI, (DAKTHI, TEOPEMBI Kypca 99 04
TUTAHUMETPUH
30 [ToBTOpEeHME, 00001IEHNE U cCTeMaTH3alusl 3HaHUM. 3a7aul IUIAHUMETPUU U METOJIbl UX PEIICHUs 29.04
31 [ToBTOpeHme, 06001IeHNE U cUCTEMaTH3aIUsl 3HaHUH. 3a7aud TUIAHUMETPUU U METOJIbI UX PEIICHUS 06.06
32 HroroBas KOHTpOJIbHASA paboTa 13.05
33 [ToBTOpEeHMEe, 06001IeHNE U cUCTeMaTH3allusl 3HAHUN 20.05
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33







MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

11 KJIIACC
Kon "
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTe/IbHOM NPOrPaMMBbl CpeIHero 001ero o0pazoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHITUSIMU: LIWIMHIPUYECKAsl TIOBEPXHOCTH, 00pa3yrolne
6.1 [WIMHIPAYECKON TIOBEPXHOCTH, MHMIUHAP, KOHUYECKas MMOBEPXHOCTD,
' oOpa3yromue KOHHYECKOH  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (MUINHAP, KOHYC, chepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KiaccudumupoBars B3aUMHOE PacrofiOKeHUE CPEPhl U MIIOCKOCTH
OnepupoBaTh MOHSITUSIMU: IIAPOBOW CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJIOW, OCHOBAaHHUE IAPOBOTO CIIOS, BBHICOTA
[IApOBOTO CJIO0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M MUIOIMIAAM TMOBEPXHOCTEH Tel BpalleHUs,
' TEOMETPHUYECKUX TEJl C MPUMEHEHUEM (POopMyIT
OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHK, BIIHMCAHHBIM B cdepy U
6.7 OTIHMCaHHBIN 0KOJIO cdepsl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WIIH TEJI0
BpaleHus
68 BbHCHSATE COOTHONIICHHS MEXIY IUIOHIAASMH TOBEPXHOCTEH W
' 00BbEMaMHU TOJOOHBIX TEIT
6.9 N300paxath n3ydaemble GUTYPHI OT PYKH M C TPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BeIMonHATE (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3 PHUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (UTYp: BHI CBEpPXY, COOKYy, CHH3Y; CTPOUTHh CEUCHHsS Tl
BpallleHus
W3Brekath, WHTEPIPETUPOBATH M TPEOOpPA3OBHIBATh WH(MOPMALHIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UIypax, NPEJICTaBICHHYI Ha
YepTekax U pUCyHKax
6.12 [TpuMeHsITh TeoMeTpuUYecKre (PAKTBI I PEIICHUS CTEPEOMETPUICCKHIX

3aaa4, HOpcArojararonmmx HECKOJIbKO IIIaroB pemiceHUus, €CJIU YCIOBUA




MPUMEHEHHUS 3aJIaHbI B IBHOU (hopMme

6.13

6.14

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BremonaaTs [[ef/'ICTBI/ISI CJIOKCHHUA BCKTOPOB, BBIYUTAHHWA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakKuMH CBOMCTBAaMU OHH

o0J1aaroT

6.15

[TpuMeHsTh paBUIIO NapajuIeeNnuIe a Npy CI0KEHUH BEKTOPOB

6.16

6.17

OnepupoBaTh MOHATUSAMU: JAEKApPTOBbl KOOPAMHATBI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yroa MEXIYy BEKTOpaMH, CKalsIpHOEC IIPOU3BEIECHHUE BEKTOPOB,

KOJUIMHEApHbIE U KOMILJIaHAPHBIE BEKTOPBI
HaxomuTh cyMMy BEKTOpOB U IPOU3BEAECHHUE BEKTOpAa Ha YMCIIO, YroJl
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BE/ICHUE, PACKIAIbIBaTh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTb YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemate nmpocredmme TeOMETPUYECKHME 3aJadyd  Ha IPUMEHEHME

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemarsn 3aJadd Ha A0Ka3aTCIbCTBO MATCMATHYCCKHX OTHOIIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUMYHUH IIO 06pa3uaM HJIK aJITOPUTMaMm,
IMPUMCHAA HU3BCCTHBIC MCTOBI npu pelICHUA CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

[IpuMeHATs mpocTEeHIIME NPOrpPAMMHBIE CPEICTBA M DIIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

6.22

IIpuBOAUTE NMpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE H

JKU3HHU, paCllO3HABATDh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsATH TONydyeHHbIE 3HAHMA HA TNPAKTUKE: aHAJTU3UPOBAThH
peasibHble CUTYyallUd U TPUMEHSATh H3y4YEHHbIE TOHATHS B IIpoOIECcCe
MONCKAa pELIeHUs MaTeMaTH4ecKu C(HOpMYIUPOBAHHON MpoOIeMsl,
MOJIEJTMPOBaTh pealibHble CUTYAl[Md Ha S3bIKE T€OMETPUH, HCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM I€OMETPUYECKUX MOHATHI U
TeopeM, arnmnapara aareOpsl, pemarh NPakTUYeCKUe 3a1a4ul, CBSI3aHHBIE C

HaxXO0XXJACHUCM I'€COMCTPHUICCKUX BCINYNH




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

11 KUIIACC

Kon
6

6.1

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

I'eomerpus

[unuuapudeckass TOBEPXHOCTh, 00pa3yoNue HINHIPUYECKONH TOBEPXHOCTH, OCh
IAJTUHIPUYECKOW TMOoBepxXHOCTH. [IWymMHIp: OCHOBaHWS W OOKOBasi MOBEPXHOCTb,

oOpasyromas 1 0Ch, TUIONIab OOKOBOW 1 MTOJIHON TTOBEPXHOCTH

6.2

6.3

6.4

Konnueckas moBepXxHOCTh, 00pa3ylolme KOHUYECKOU MOBEPXHOCTH, OCh M BEPILINHA
KOHMUYECKOM moBepxHocTU. KOHyC: OCHOBaHHME M BeplInHa, o0Opasyrolias U OcCh,
ionaab OOKOBOM M TOJTHOM MOBEPXHOCTH. YCEUEHHBIN KOHYC: oOpasyrouiue u

BBICOTA, OCHOBaHHs 1 OOKOBasi IOBEPXHOCTh

Codepa u map: ueHrp, paauyc, AMaMeTp, IJIOMaab ITOBEPXHOCTH cdepsl. Bzanmuoe
pacroyioxeHre cdepbl U IUIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, miomaib
cepsl

N300paskeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nmnmmHapa u KoHyca

6.5

KomOuHanmu Ten BpamieHWss WU MHOTOTPAaHHUKOB. MHOTOTpaHHHK, ONUCAHHBIN

okoJio chepsl, chepa, BliMcaHHAsT B MHOTOTPAHHUK, WU TEJIO BPAIICHUS

6.6

6.7

6.8

6.9

[Tonsitue 060 oO0BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 o0OBEME
NPSIMOYTOJIBHOTO Tapayienienunena u ciuenctBus w3 He€. OO0bEM muIMHApA,

KoHyca. O0BbEM 1mapa u miouaab chepsl

HOI[O6HLI€ TCIIa B MMPpOCTPAHCTBE. CooTHomIeHUS MCKAY IiomagsaMun

MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET

Ceuenns OUIMHApA (napannenLHo U TCPHCHAUKYIISIPHO OCI/I), CCUCHUSA KOHYCa

(HapaJ'IJ'IeJ'IBHOG OCHOBAHUIO U ITPOXOAAIICC YCPE3 BepI_HI/IHy), CCUCHU 1Iapa

BekTtop Ha miockoctd u B mpocTpaHcTBe. CIOXKEHHWE M BBIYMTAHUE BEKTOPOB.
YMHOXeEHHE BEeKTOpa Ha 4uciio. Pa3nokeHne BekTopa mo TpéM HEKOMITIaHAPHBIM
BektopaM. IlpaBuno mapamienenunena. Pemenue 3amay, CBSI3aHHBIX C

NMPUMCHCHUCM ITpaBUJI JIENCTBUI C BCKTOpaMu

6.10

[IpsmoyronbHasg cucTeMa KOOpPAMHAT B MpocTpaHCcTBE. KoopauHaThl BEKTOpA.
[Ipocreitimne 3agaun B KOOpAWMHATaX. YTroa Mexay BekTopamu. CkaisipHoe
MPOU3BECHUE BEKTOPOB. BBIUMCIEHUE YIIIOB MEXKIY NPSIMBIMU M IUIOCKOCTSMH.

KoopanHaTHO-BEKTOPHBIN METOJT ITPU PEILIEHNN T€OMETPUYECKUX 3a/1a4




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOI OBPA3OBATEJIBHOM ITPOI'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Koxa
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMBbI CPeHEro 0o11ero
oOpa3oBaHus

Bnagenne Mmeromamm 10Ka3aTeNbCTB, ANTOPUTMAMM DPELIEHUS 3ajady;
yMeHue (QOpMyIHMpOBaTh M ONEPUPOBATH IMOHATUSAMHU: OIpPEICTICHHE,
aKcuoma, Teopema, CIEJICTBUE, CBOMCTBO, IPHU3HAK, [OKA3aTelbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKH; IPUMEHSTh UX; YMEHUE (HOPMYITHUPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEPXKICHHE, NMPUBOIUTH IPUMEPHI U
KOHTPIIPUMEDPBI, HCIIOIb30BATH METOJ MaTEeMaTH4ECKOM WHIYKIUU;
IIPOBOAMUTH  JOKA3aTEJIBHBIE PACCY)XKIEHUS INpU PELICHUM  3a1ad,
OLICHUBATh  JIOTMYECKYKD  IPABUWIBHOCTb  PACCYKICHHUW;, yMEHHUE
OIIEpUPOBATh INOHATHUAMU: MHOXKECTBO, IOAMHOXKECTBO, OIEpalUy Hal
MHOXXECTBAMH; YMEHHE HCIIOIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmapar Juls ONMCaHUs PEAIbHBIX MPOLIECCOB U ABJICHUM U IIPU PELLICHUU
3agad, B TOM 4HCIE W3 JPYIHX Yy4eOHBIX TIPEJAMETOB; YMEHHE
OIIepUpOBATH MOHATUSAMU: Tpad, CBSI3HBIN Ipad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3aJlaBaTh W ONMCHIBaTh TIpadbl pa3InYHBIMU

croco0amMu; NCIOIB30BaTh Tpadbl MPHU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHUSMH: HATYpaJIbHOE YHCIIO, LEJI0€ YHUCIIO,
CTEIEHb C LEJBbIM II0KA3aTeNIeM, KOPEHb HaTypalbHOW CTEIIEHU, CTEIIEHD C
palMOHANBHBIM MOKA3aTEIEM, CTENEHb C ICMCTBUTEIbHBIM MOKA3aTEIEM,
morapudM 4HcIa, CHHYC, KOCHHYC M TAaHI€HC MPOU3BOJIBHOTO YHCHA,
OCTAaTOK II0 MOJIYJIIO, PAlMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBA HATYPaJbHbBIX, LEJbIX, PAUMOHAIBHBIX, JIECHCTBUTEIBHBIX
YUCell; YMEHWE UCIOJIb30BaTh NPU3HAKA JEIMMOCTH, HAWMEHBIIUN
o0l nenutenh W HaWMEHbIee 00Ilee KpaTHOe, alropuTM EBknmma
NpU PEIICHWH 3a7a4y; 3HAKOMCTBO C Pa3IWYHBIMUA MO3UIIMOHHBIMU
CUCTEMaMU CYMCIIEHUS; YMEHHE BBINOJHATh BBIYMCICHHE 3HAYEHUW M
npeoOpa3oBaHMsl  BBIPAKEHUW CO CTENEHSIMH U Jorapudmamu,
npeoOpa3oBaHUs IpOoOHO-paIMOHATEHBIX BBIPAKECHUI; YMEHHE
OTIEpUPOBATh  TMOHATHUSAMH:  TIOCIEIOBATEIHHOCTh, apu(PMeTHIecKas
Mporpeccusi, TeoMeTpHdYecKas Mporpeccusi, OeCKOHEYHO YOBbIBarOIIas

TreoOMETpHUYICCKas MPOrpecCusda; yMCHUE 3aJjaBaTb IOCICA0OBATCIIBHOCTH, B




TOM YHUCJIE€ C MOMOIIBI0O PEKYPPEHTHBIX (OPMYJ; YMEHHE ONEpUPOBATH
MOHSATUAMM: KOMIUIEKCHOE YHCIIO, COMPSKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOJYJIb M apTyMEHT KOMIUJIEKCHOTO 4Kciia, (hopma 3alrcu KOMILIEKCHBIX
gucen (TreoMeTpudeckasi, TPUTOHOMETpUYecKas U anreOpamueckas);
yMeTb MPOU3BOAUTH apudmeTnyeckue JeHCTBUS C KOMILICKCHBIMU
YUCJIaMH; TMPUBOJUTH MPUMEPHI UCIOJIb30BAHUSA KOMIUJIEKCHBIX YHCEIL,
ONEPUPOBATH MOHATUSAMU: MaTpULa 2X2 U 3X3, onpeAcIuTelb MaTPHUILbI,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMmenue OIICpHUPOBATh INOHATUAMHU: pPALUOHAIBHBIC, HPPALUOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/ILIGCKI/IC, TPUTOHOMECTPHUYECCKHUEC
YpaBHCHHUA HW HCPABCHCTBA, HWX CUCTEMbI; YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXACCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC,
HCpPaBCHCTBO, CHCTCMaA ypaBHeHI/II\/JI U HCPABCHCTB, PaBHOCHUJIBHOCTb
ypaBHeHI/Iﬁ, HEpaBCHCTB W CUCTEM; YMCHUC PpCIIATb YpPAaBHCHU!,
HCpPaBCHCTBA W CHCTEMbI C IIOMOIIBIO Pa3JIUYHBIX HpI/IéMOB; peuarb
YpaBHCHH, HCEPABCHCTBA W CHCTCMbBI C IIapaMETpOM; IPUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CHUCTEMbI IJId PCHICHUA MATCMATHUYCCKUX

3a/laq U 3a7ia4 U3 pa3JINIHbIX obnacrei HayKu U peaHLHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHSAMHU: (QYHKLIUSA, YETHOCTh (DYHKIHH,
MEePUOJUYHOCTh (PYHKIIMH, OTPAHMYEHHOCTh (YHKIIMH, MOHOTOHHOCTH
(GyHKIMHU, SKCTpeMyM (QYHKIUHM, HauOOJbIllee U HaUMEHbIIee 3HAUYEeHUS
(GYHKIIMU HAa TPOMEXKYTKE, HeTpepbIBHAsE (QYHKIIUS, aCHMITOTHI Tpaduka
¢GbyHKIMHU, TIepBasi U BTOpasi MPOU3BOAHAS (DYHKIIMH, TEOMETPUUECKUN U
¢u3nueckuif CMBICT TPOM3BOAHOM, THepBooOpa3Has, OIpeneIEHHbIN
UHTETpaj; yMEHHE HaxOJUTh AaCUMNOTOTHl rpaduka (PYHKIHMH; yMEHHE
BBIUUCIATh  TNPOU3BOJHBIE CYMMBI, IPOM3BEICHHS, YAaCTHOTO H
KOMIO3ULMHU (YHKIMHA, HAaXOAUTh YpaBHEHHME KacaTelbHOH K rpaduky
(GYHKIMM; YMEHUE HAaxXOIUTh IMPOU3BOJIHBIE AJIEMEHTApHbIX (YHKIUMH;
YMEHHE HCHOJb30BaTh TMPOU3BOJHYIO JUIsI HCCIEAOBAaHUS (DYHKIIMIA,
HaXOJIUTh HauOOJbIIME W HAaUMEHbIINE 3HAYeHUs] (YHKIUH; CTPOUTH
rpadMKd MHOTOYJICHOB C MCIIOJIB30BAaHMEM amrapara MaTeMaTH4ecKOro
aHaJlM3a; NPUMEHATh IPOU3BOJHYIO JUIS HAXOXKJIEHHUS HAWIy4dIlero
pelleHns B NPUKIAAHBIX, B TOM 4YHCIE COLMAIbHO-DKOHOMHMUYECKHUX H
(bU3MYeCKUX 3a/1avax; HAXOJUTh IUIOMAAN U 00BEMBI (PUTY C TTOMOIIBIO
UHTErpana; MpUBOAUTH MPUMEPBl MAaTEMATHUUYECKOTO MOJEIMPOBAHUS C

MOMOUIbI0 AU depeHInanbHbIX YPaBHEHUN




YMeHue omnepupoBarh TOHATHSAMHU: Tpaduk (QyHKIUUA, oOpaTHas
GbyHKIMsA, KOMOO3WIMs (QYHKIUH, NUHEHHAas (QYHKIUS, KBaapaTHUHAS
byHKIHSA, panoHaIbHas byHKIIHS, CTENeHHas byHKIIHS,
TPUTOHOMETpHUYECKHE  (YHKIHUH, OOpaTHbIE  TPUTOHOMETPHUYECKHUE
GyHKLIMH, T[OKa3zaTelbHas M Jorapudmuueckas (QyHKIUM; yMEHUE
CTpOUTH TpaUKN H3YYEHHBIX (YHKIMH, BBINOJHATH MpeoOpa3oBaHuUs
rpaduKoB (PYHKIMHA, UCHIOIB30BATh IPAPUKH A U3yUEHHs IPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHUHU 3334 U3 JPYTUX y4eOHBIX NPEIMETOB H
3aJa4 U3 peanbHOl JKU3HU; BhIpakaTh (pOpMyJaMH 3aBUCUMOCTU MEXIY
BEJIMYMHAMU; UCTIOJIH30BATh CBOWCTBA M rpauku (QYHKIMIA I peLICHUS
ypaBHEHMI, HEpaBEHCTB M 3aJay C IapameTrpamu; H3o0paxaTb Ha
KOOPJAMHATHON IUIOCKOCTH MHOKECTBA PELICHUNM YPaBHEHMM, HEPABEHCTB

1 UX CUCTEM

VYMeHue pemiath TEKCTOBbIE 3a/aud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJM U YacTH, Ha JBUKEHHE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJIOTH, 33Jjauu U3 00JacTH yNpaBJIeHUs JUYHBIMU M CEMEHHBIMU
(uHaHCAaMM); COCTABIATh BBIPAKEHHS, YpaBHEHHS, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBHIO 3aJaud, MCCIENOBATh IIOJIYyYEHHOE pPELICHUE U
OLICHMBATh MPaBJONOJOOHOCTh pPE3YJIbTAaTOB; YMEHHE MOJEIUPOBATH
peanbHBIE CUTyallMM Ha SA3BIKE MAaTE€MAaTHUKHU; COCTaBIIATH BBIPAKEHUS,
YpPaBHEHHUs, HEPAaBEHCTBA M HMX CHUCTEMbl II0 YCIOBHUIO 3aJa4H,
HCCIEA0BAaTh IIOCTPOCHHBIE MOJEIM C HCIOJIb30BAHMEM amrapara

anreOpbl, UHTEPIPETUPOBATH MMOTYUEHHBIN pe3yibTaT

YMeHue onepupoBaTh MOHIATUSIMU: CpefHee apupMeTH4ecKoe, MeIHaHa,
HauOoJblIee U HAaUMEHbIIIee 3HaYeHUs, Pa3Max, TUCIepPCHsl, CTaHIapTHOE
OTKJIOHEHHE YMCIIOBOr0 Habopa; yMEHHE U3BJIEKAaTh, MHTEPIPETUPOBATH
uH(pOpMaltIo, MPEICTABICHHYIO B TabaMIIax, Ha qUarpaMMmax, rpapukax,
OTPaKAIOIIYI0 CBOMCTBA pEAIbHBIX MPOLECCOB U SIBJIECHUI; MPEICTaBIATh
uHpOpMAIMIO C TOMOLIbIO TaONWIl M JUarpaMM; HCCIeI0BaTh
CTaTHUCTUYECKUE JIaHHbIe, B TOM 4YHCJI€ C NMPUMEHEHUEM TIpapuyecKux
METOZIOB U  JJIEKTPOHHBIX  CpPEACTB; Trpaduyecku  HccienoBaTh
COBMECTHbIE HAOJIOJEHUS C TMIOMOIIBI0 JMarpaMM pacCceuBaHHs U

JINHEMHOMN perpeccuun

YMeHHne onepupoBaTh IMOHATHAMH: CIyYalHBIA OIBIT W CIIy4aiiHOE
COOBITHE, BEPOSTHOCTh CIY4alHOro COOBITHS; YMEHHE BBIUUCIATH

BEPOATHOCTh C MCHOJIb30BAaHUEM TIpaUUecKUX METO/I0B; NPUMEHSTH
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(GOpMyIIBI CIOKEHHSI M YMHOKEHHS BEpOSTHOCTEH, (popmyriy momHON
BepOsATHOCTH, opmyny bepHymnu, komOuHaTopHbIe (HaKThl U HOPMYIIHI;
OLICHMBATh BEPOSTHOCTU DEAIBHBIX COOBITHI; yMEHHE OIepUpOBaTh
MOHATUSIMH: CIy4aifHas BEJNWYHMHA, pACHpelesiCHHe BEpOsSTHOCTEH,
MaTeMaTU4ecKoe OKUJaHUe, IHUCIEPCHsl M CTaHIApTHOE OTKIOHEHHUE
CIlyyailHOH BENMYMHBL, (DYHKIUM paclpenesieHusi W IUIOTHOCTH
PaBHOMEPHOTrO, IIOKA3aTeJIbHOTO W HOPMAJIBHOTO  paclpeesCHU;
YMEHUE UCIOJb30BATh CBOMCTBA M3YYCHHBIX pACHpPEACTICHUNA IS
pelieHusl 3a/1a4; 3HAKOMCTBO C IOHATHSMHU: 3aKOH OOJIBIINX YHCEl,
METOBl BBIOOPOYHBIX HCCIICAOBAHUM;, YMEHHE MPUBOAUTH IPUMEPHI
NPOSIBIICHHSI 3aKOHA OOJBIIMX YHCET B TMPUPOTHBIX M OOIIECTBEHHBIX
SBJICHHSIX; YMEHHE OTNEPUPOBATh MOHATUSMH: COUYETaHHE, TIEPECTaHOBKA,
YHCIIO COYETAaHWH, YHCJIO IEpecTaHOBOK; OMHOM HploToHA; ymeHue
MPUMEHSATh KOMOMHATOPHBIC (DAKTHI M pacCYKICHUS JJIsl PELICHHUS 3a]1a4;
OLICHUBATb BEPOSITHOCTH peanbHBIX COOBITHI; COCTaBJIATh

BEPOSATHOCTHYIO MOJIEIb U HHTEPIPETUPOBATH NIOJYUCHHBIA PE3YyIbTaT

YMeHHne onepupoBaTh IOHATHSAMHU: TO4YKA, IIpsMas, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA yIja, ILIOCKUHM Yo,
JNBYTPAHHBIA YroJl, TPEXTPAaHHBIA YroJ, CKPEIIMBAIOIIUECS IPSIMBIE,
MapaJuIeIbHOCTh U MEPIEHIUKYIAPHOCTh MPSAMBIX U IIJIOCKOCTEM, yroil
MEXIy NPSIMBIMH, YroJl MEXIYy IPSAMON M INIOCKOCTBIO, YroJl MEXIYy
IIJIOCKOCTSIMU, PACCTOSTHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSHHUE MEXKIY
MIPSIMBIMH, PACCTOSTHUE MEXKIY IUIOCKOCTSMH; YMEHHE UCIIOJIB30BaTh MPH
peleHnH 3a/1a4 U3y4YeHHbIe (DaKTbl M TeOpeMbl IUIAHUMETPUHU; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOLEro MHpa; CTPOUTH
MAaTeMaTHUYECKUE MOJEIU C IIOMOIIbI0 TIE€OMETPUYECKUX IIOHATHUH H

BCJIMYHMH, pCIIaTh CBA3aHHBIC C HUMU IMPAKTHYCCKUC 3a1a4n

YMeHue onepupoBaTh MOHATHUSAMU: IUIOUIAAb (GUTYpPbI, 00BEM (GUTYPHL,
MHOTOTPaHHUK, MPaBUWIbHBII MHOTOTPaHHHUK, CEYEHHE MHOI'OI'DAaHHHUKA,
Ky0, Mapajjienenumnes,, MNpu3Ma, NUpaMuja, Qurypa U MOBEPXHOCTh
BpallleH!s, LUINHAP, KOHYC, ap, cdepa, miomans cgepsl, MIOMAIb
MOBEPXHOCTU MHUPaMHbI, MPU3MBI, KOHyca, LWUIMHIApa, O00BEM KyOa,
IIPSIMOYTOJIBHOTO TIapajuleenunena, MUpaMuAbl, NPU3MBbI, LWIMHIpA,
KOHyca, Iapa, pa3BEpTKa MOBEPXHOCTH, CEUEHUs KOHYCa U ILWJIMHIpA,
NapajuleJIbHbIE OCHM  WJIM OCHOBAHMIO, CEUEHHE I1apa, IUIOCKOCTD,

Kacaromiasicst C(bepbl, HUuJInHApa, KOHYCa, YMCHHUC CTPOUTH CCUYCHHC
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MHOTOTpaHHHKA, M300paXkaTb MHOTOTPAaHHUKH, GUTYPHI U TTOBEPXHOCTH
BpAILCHHS, UX CEYCHHS, B TOM YHUCIIE C TOMOIIBIO SJIEKTPOHHBIX CPE/ICTB;
YMEHHE MPUMEHATh CBOWCTBA T€OMETPHUYECKUX (QHUTYpP, CAMOCTOSTEIBHO
(bopMyIHpOBATH ONMPEACICHUS U3Y4aeMbIX (PUTYp, BBIIABUTATH THIIOTE3HI
O CBOICTBaxX M NMPHU3HAKAX T'€OMETPUYECKUX (PUryp, 000CHOBHIBATH WIIH
OlpoBepraTb HUX; YMEHHE MPOBOAUTH KIacCHPHUKaNUi0 (GUryp 1o
pa3IUYHBIM IPHU3HAKAM, BBIIOJHATH HEOOXOIMMBIC ONOJHUTEIIBHBIC

MOCTPOEHUS

YMeHue omnepupoBaTh TOHATHUSMHU: JIBIHDKGHHE B IPOCTPAHCTBE,
napajuieNIbHbIA TEPEHOC, CUMMETPHUSI Ha IUIOCKOCTH M B NPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue TOM00Ms, TMMOAOOHBIE (UTYpBI, yMCHHE
pacrio3HaBaTh paBHbIE M MOAOOHBIC (DUTYpHI, B TOM YHCIIE B MPHPO/IE,
HCKYCCTBE, ApXUTEKType; HCIOJIb30BaTh T€OMETPUYCCKUE OTHOIICHUS
NpU PEIICHUH 3a]la4; HAXOJWUTh T€OMETPHUUYECKUE BEIUYMHBI (JJTUHA,
yroJ, ITUIOIMAah, OO0BEM) TpPU PEHICHUHM 3a1ad W3 JPYTUX Y4eOHBIX
MPEIMETOB U U3 PEalbHOM JKU3HU; YMEHUE BBIYMCISATH '€OMETPUUYCCKHE
BEIMYMHBI (JUTMHA, YroJI, IUIONaab, OOBEM, IUIOMAAs TOBEPXHOCTH),
UCTOJb3ysl HM3y4YCHHbIC (OPMYJIBI M METOJbI, B TOM 4YHCIE: ILIOMIAIb
MMOBEPXHOCTH TIHPAMHUIBI, TIPU3MBI, KOHYCA, IHJIMHJIPA, IUIOMAIL Cepsr;
00bE€M Ky0a, MPSMOYTOJILHOTO TMapajuleenuriesia, TUPaMUIbl, MPU3MBL,
IWIMHpPA, KOHyca, Iapa; yMEHHWE HAaXOJIUTh OTHOIICHHE OO0BEMOB

NOJOOHBIX (GUryp

12

YMmenue OIICpHUPOBATH MMOHATHUAMU: IPAMOYT'OJIbHAA CUCTEMA KOOpPJAUHAT,
BCKTOP, KOOPAHWHATBI TOYKH, KOOPAWHATHI BCKTOpa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpa Ha YHCIO, PaA3JIOKCHUC BCKTOpa IIO 6a3I/Icy,
CKaJIIpHOC TNPOU3IBCACHHUE, BCKTOPHOC IMPOU3BCACHUC, YIOJd MCKIAY
BCKTOpAaMH; YMCHHUC HCIIOJIL30BATH BCKTOpHLIﬁ u KOOpI[I/IHaTHBII‘;I METOA
g p€IC€HUA TCOMETPHUUYCCKHUX 3adad MW 3aJdad  JPYrux y‘Ie6HI)IX

npeaAMETOB

13

YMenue BbIOMpaTh MNOAXOASIIMNA METOJ JUIsl pelieHus 3a7auu;
[IOHMMAaHHE 3HAYMMOCTH MATEMATHUKU B MH3YYEHHUHM IIPUPOJHBIX W
OOIECTBEHHBIX  MpPOLECCOB U  SIBICHUN; YMEHHE pacrno3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKU B MCKYCCTBE, YMEHUE IIPUBOJIUTH
MpUMEPBl  MATEMATHYECKUX OTKPBITUM POCCHMCKOM W  MHPOBOU

MaTeMaTU4eCKOi HAayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS

Kon
1 Yucna u BIYUCIECHUSA
11 HarypanbHble u nensle uncna. Ilpu3Haku AeIMMOCTH LEbIX Yncel
12 Panyonanenple  uuciaa. OOBIKHOBEHHbIE U JE€CATUYHBIE JIpOOM, IPOLICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypaldbHOH cremeHu. [leiicTBus ¢ apudmeTnyecKkuMu
' KOpPHSIMU HaTypaJlbHOW CTETIEHU
14 Crenens ¢ 1enpIM nokaszareneM. CTeneHb ¢ palMoHaIbHBIM MoKa3zarenaeM. CBoMCTBa
' CTETEeHU
. CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTnyHble U HATYpAIbHBIC JTOTapHUPMBI
JeiictButenpHple uucna. ApuUpMETHYECKHE Olepaluu C JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnarkEéHHbIe BEIYMCIICHUS, IPABUIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA
pe3yapTaTa BEIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKEHHIA
1.9 KommnekcHeie uncna
2 VYpaBHEHUS U HEpPAaBEHCTBA
2.1 Llenbie 1 1poOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHeHUs
2.4 [Toka3zarenbHble U TorapupMUUYECKHe ypaBHEHUS
2.5 [enbie u 1poOHO-palOHATbHBIE HEPABEHCTBA
2.6 HppanmonansHble HepaBeHCTBa
2.7 [TokazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTrpuyeckrue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cucTeMsl JMHEHHBIX ypaBHEHHH. OnpeaenuTens MaTpUIbl




DOyHKINUK U TpaPUKH

OyHKIUs, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaunmao oOpaTHBIC

3 ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXKECTBO 3HaueHW QyHkimuu. Hymnm ¢yskoum.
3.2 [TpomexxyTkn  3HaKOMocTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLUH.
' MakcumymMbl ¥ MHHUMYMBI (GyHKuud. Hambonbliee W HauMeHbIlee 3HAYECHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IeJdbIM Iokas3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Hauana matemaTudeckoro aHaiausa
4.1 [TpousBoanas ¢pyukiuu. [IponsBoaHbIe FeMEHTAPHBIX (YHKIIUN
[IpumeHeHHe TNPOU3BOAHON K HMCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxienne HanOOJbIIEro U HaUMEHbILEro 3HaYeHUs (PYHKIMM Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBO, onepalnuu Haji MHOKecTBaMU. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTB M cTaTUCTHKA
6.1 OmnwucarenpHast CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BPALICHUS




7.5 KoopawHaTh! 1 BEKTOpHI

COT'JTACOBAHO:
IpoToko: 3acenanus
Mearoru4eckoro CoBeTa
MBOY IlepBomaiickoii COIII
Nel ot %08.2025

I’ Wl ~ Knanuesa I'.B.

Moanucs npencczla'rw(/hcnaronmecmro copera  GHO

COTI'JJACOBAHO:
3aMeCTHTEITh JAMPEKTOpa
MBOY Ilepromaiickoit COIILI

M/Bnnqeﬂxo A.B./
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