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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma yuebnoro kypca «I['eomerpusi» 06a30BOro ypoBHS il 00yYarOIIUXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanbHOrO roCyIapCTBEHHOTO 00pPa30BATEILHOTO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
NpEABSIBIAEMBIX K MaTeMaTHYECKOMY OOpa30BAaHUIO, U TPAIUIMN POCCHICKOT0 00pa3oBaHUSI.
Peanmzanuss  mporpaMmbl  oOecrieyMBaeT — OBJIQJICHHE  KIIOYEBBIMH  KOMIICTECHIMSMH,
COCTaBJISIFOIIMUA OCHOBY JUISi CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHWs, LEIOCTHOCTD
OOIIEKYIBTYPHOTO, TUYHOCTHOTO M NTO3HABATEIBHOTO PA3BUTHS TMYHOCTH OOYUYAIOIIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOrO Kypca TIeOMETPUU Ha YpPOBHE CpeaHEero oOmero oOpa3oBaHUs
00yCJIOBJICHA TPAKTUYECKOH 3HAYMMOCTBIO METANpPEIMETHBIX W IPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TEOMETPUH B HAIPABJICHUU JIMYHOCTHOTO Pa3BUTHS OOydaromuxcs, (GOpMHUpPOBAHHUS
(YHKIMOHAJIBHONH MaTEeMaTU4YeCKOW TPAMOTHOCTH, W3YUYCHHs IPYTUX YUYEOHBIX JIMCLUIUIMH.
PazButne y oOydaroumiuxcsi NMPaBHIBHBIX IPEICTABICHUH O CYIIHOCTH W MPOUCXOXKICHUU
TEOMETPHYECKUX a0CTPAKIIUK, COOTHOIICHUU PEAbHOTO U HICAILHOTO, XapaKTepe OTPaKeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH M IIPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK M POJM MATEeMaTHYECKOTO MOJCIUPOBAHMS B HAyYHOM I[IO3HAHUHM W B IPAKTHKE
crocoOcTByeT (HOPMHPOBAHUIO HAYYHOTO MHPOBO33PCHUS YYAIIUXCS, a TaKXKe KadecTB
MBIIUICHHS, HEOOXOIUMBIX JIJIS a/IallTalldd B COBPEMEHHOM OOIICCTBE.

['eomeTpust sIBJISETCS OJHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEr0 OOIIEro
o0pa3oBaHus, TaK KaK OOECIIEYMBAECT BO3MOXKHOCTh HM3YYCHHUS KaK JUCIUIUIMH €CTECTBEHHO-
HAYYHOI HaIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jloruueckoe MbIIUICHHE, (OPMHPYEMOE TPU H3YYCHHH OOYYAFOIIUMUCS TMOHSITUHHBIX
OCHOB TEOMETPUH M TOCTPOCHUH IIETIOYKH JIOTUYECKUX YTBEPXKJACHUH B XOJ€ PpEIICHUS
TCOMETPHUYECKUX 3aj]ad, YMECHHE BBIIBUTaTh W OMPOBEPraTh THIIOTE3bl HEMOCPEACTBEHHO
UCTIONIB3YIOTCSl TPU PEIICHWH 3aJad ©€CTeCTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHHe OpUCHTUPOBATHCS B TPOCTPAHCTBE UTPACT CYHMIECTBEHHYIO POJIb BO BCEX 001aCTIX
NEeSITeTbHOCTH YeloBeka. OpUCHTAIUS YelIOBEKa BO BPEMEHU M MPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBHE €0 COI[HAILHOTO OBITHS, (hopMa OTPAKCHHS OKPY)KAIOIIET0 MUPA, YCIOBUE YCIEITHOTO
MTO3HAHHS u AKTUBHOTO npeoOpa3oBaHus JIEACTBUTETLHOCTH. OnepupoBaHue
POCTPAHCTBEHHBIMU 00pa3aMu OObEAMHSET Pa3HbIC BUIABI YUCOHOW M TPYIOBOM JACSITEIBHOCTH,
SBISICTCS OJAHMM M3 TPOPECCHOHATBHO BaXKHBIX KAdecTB, IOITOMY aKTyalbHa 3ajaava
bopMHpoOBaHHUs Y 00YUAIOIIHXCS MPOCTPAHCTBEHHOTO MBIIIICHHS KaK Pa3HOBHIHOCTH 00pPa3HOroO
MBIIIEHHS] — CYIMIECTBEHHOTO0 KOMITOHEHTa B MOATOTOBKE K MPAKTUYECKOH IESITEIBHOCTH TI0
MHOTHM HaIpaBJICHUSM.

[lenb ocBOEHUS TIpOrpaMMBbl yueOHOTO Kypca «['eoMeTpusi» Ha 0a30BOM YpOBHE O0yUCHHUSI
— o0mieoOpazoBarenbHOE U OOIIEKYIBTYPHOE pPAa3BUTHE OOYYArOMIMXCS dYepe3 oOecredeHue
BO3MOXKHOCTH MPHOOPETEHUSI W UCIIOJIb30BaHUS CUCTEMATHUYCCKUX T'C€OMETPHUCCKUX 3HAHUH U
JEHCTBUH, CIEIU(PUIHBIX TEOMETPHH, BO3MOXXHOCTH YCIIEIITHOTO TIPOI0JKEHHsT 00pa30BaHus 110
CICIIUAIEHOCTSIM, HE CBS3aHHBIM C IPUKJIAHBIM HCITOIh30BaHHEM I€OMETPHH.



[Tporpamma o reoMeTpun Ha 6a30BOM ypOBHE IIpeIHa3HaueHa 1J11 00y4YaIouXcs CpeaHei
IIKOJIbI, HE WCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyJHEHUH HAa ypPOBHE OCHOBHOTO OOIIETO
obOpazoBanus. Takum oOpa3zom, oOydaromuecss Ha 0a30BOM ypPOBHE JOJDKHBI OCBOWUTH OOIIHE
MaTeMaTHYECKUE YMEHHUS, CBSI3aHHBIC CO CIENU(UKON TEOMETPUH U HEOOXOAMMBIE IS )KU3HH B
COBpeMEHHOM oOmecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YUUTh T€OMETpHIO Ooliee
IyOOKO, €clii B JaJbHEWIIEM BO3HUKHET HEOOXOJIUMOCTh B T€OMETPUYECKHX 3HAHUIX B
npohecCuoHaNBHOM NeSTENbHOCTH.

JlocTuxkeHne eI OCBOSHHS MpOorpaMMbl 00€CIIeYrBAETCs PEIICHUEM COOTBETCTBYIOIINX
3anau. [IppopureTHbIMU 3a1auaMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

¢ popmupoBaHUE MPEACTABICHUSI O TEOMETPUH KaK YaCTH MUPOBOM KYJIbTYPbl U OCO3HAHHE
e€ B3aMMOCBSI3U C OKPY>KAIOIIUM MUPOM;

¢ hopmupoBaHUE NpeACTaBICHUS O MHOTOTPAHHUKAX U TellaX BPAIlIeHUs KaK O BaXKHEUIITNX
MaTeMaTHUYECKUX MOJIEIISX, TO3BOJISIONINX OMUCHIBATh U U3Y4aTh Pa3HbIE SBJICHUS OKPY>KAIOILIETO
MUDA;

e hopMHupoBaHUE yMEHHsI PACIO3HABATh Ha YEPTEKAX, MOJACIAX U B PEATLHOM MHUPE
MHOTOTPaHHUKH U TeJla BpallCHHUS,

®OBJIAZICHWE METOJAaMH pCEHICHMs 3aJady Ha TMOCTPOSHHsS Ha  H300paKeHHSIX
MIPOCTPAHCTBEHHBIX (UTYD;

¢ hopmupoBaHUE YMEHHUS ONIEPUPOBATH OCHOBHBIMH TIOHATHSIMU O MHOTOTPAaHHUKAX U TEJIAX
BpAIlCHUS U NX OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHUE AJITOPUTMAMHU DEIICHUS OCHOBHBIX THUIIOB 3a1ad; (OPMUPOBAHUE YMEHHUS
MIPOBOJIMTH HECIIOXHBIC JIOKA3aTENbHBIC PACCYXKICHUS B XOJI€ PEHICHHS CTEPCOMETPHUYCCKUX
3a/1a4 | 33J1a9 ¢ IPAKTHICCKUM COJICPKaHUEM;

®pa3BUTHE MHTEIUIEKTYalbHBIX W  TBOPYECKMX  CHOCOOHOCTEW  oOydaromuxcs,
MO3HABATEIILHON aKTUBHOCTH, UCCIIEAOBATEIHCKUX YMEHHH, KPUTUIHOCTH MBIIIIJICHUS;

¢ popmupoBanue (HYHKIIMOHATFHOW TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHUHU: YMEHHE
pacro3HaBaTh MPOSBICHUS TEOMETPUUECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEH B pealIbHbIX
JKU3HCHHBIX CHUTYallUSIX W TPUH HW3YYCHHH JPYrUX YYeOHBIX TPEAMETOB, MPOSBIICHUS
3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (hOpMYJIHpPOBaTh MX Ha S3BIKE T€OMETPHUH M CO3/1aBaTh
TEOMETPHUYECKHE MOJICTH, MPUMEHSITh OCBOCHHBIM TCOMETPHUYSCKUN ammapar JUisi peIicHHS
MIPAKTUKO-OPHEHTUPOBAHHBIX 33]1a4, HHTEPIPETHPOBATH U OIICHUBATH ITOJTYICHHBIC PE3YIIbTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO MMPOTPAMMBI SIBISIETCS BKIIOYEHHE B KYPC CTEPEOMETPHH B
Hayvaje ero M3yuyeHus 3a/1ay, peliaeMbIX Ha YPOBHE MHTYUTHUBHOTO MO3HAHUS, U OMPEICIEHHBIM
o0pa3oM opraHu3oBaHHas pa0oTa HaJ HHUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO U
MPOCTPAHCTBEHHOTO  MBIIUICHUS, CTHUMYJIHPYET TMPOTEKAHHE WHTYUTHBHBIX IPOIIECCOB,
MOTHBHPYET K JATbHEHIIIEMY U3YICHHIO IPEMETA.

[Tpenmodurenue OTHAETCA HATISAHO-KOHCTPYKTUBHOMY METOAY OOydYeHUs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-IPAKTHYCCKOM
JeSTSIIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUH Y YIAIIUXCS B KypCce CTEPEOMETPUH
MPOBOAMTCA 3a CYET pELIeHUs 3aJad Ha CO3JaHHe MPOCTPAHCTBEHHBIX OOpa3oB M 3a/Jay Ha
OTIepUPOBAaHUE TPOCTPAHCTBEHHBIMU oOpazamu. Coznanue oOpaza MPOBOAMUTCA C OMOPOM Ha
HaTJISTHOCTh, 2 OTIEPUPOBAHUE 00Pa30M — B YCIIOBUSX OTBJICUEHUS OT HATJISITHOCTH, MBICIEHHOTO
W3MEHEHUS €ro UCXOJHOTO COJCPKAHMUS.



OcHOBHBIE  coaepxaTenbHble JuHUM Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukmn», «lIpsiMble U IJIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus», «Bekropsl u
KOOpJMHATHI B IPOCTPAaHCTBE». POPMUPOBAHNE JIOTUUECKUX YMEHUN paclpeesisieTcsi HE TOIbKO
M0 COJIEPKATENbHBIM JIMHUSAM, HO W IO rojJaM OOy4YeHHsS Ha YpOBHE CpeaHero oOImero
o0OpazoBaHusl.

Copepxanune 00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTaM OCBOCHHUS
paboueii MporpaMMbl, pacpeeIEHHBIM 110 ToAaM 00y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
yTOOBl ~ OBJQJICHHE TIEOMETPUYECKHMMH  TOHATUSAMH M  HaBbIKAMH  OCYIIECTBISIOCH
MOCIEOBATEIbHO M IMOCTYHATeNbHO, C COOJIIOJIGHUEM TPUHIMUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAIMCH B OOIIYI0 CUCTEMY I'€OMETPUYECKUX MPEACTABICHUN 00yJaromuxcs,
pacmupsis ¥ yray0msis e€, 00pa3ys MpOYHbIE MHOKECTBCHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenune reomerpun otBoautcs 1 yac B Henento B 11 kiacce, Bcero 3a roJ 00y4eHus —
34 yueOHbIX yaca.



COJAEP)KAHHUE YYEBHOI'O KYPCA
11 KUIIACC

Tesa BpaleHus

[{wimHapuyeckass MOBEPXHOCTb, OOpa3yloIIMe IMIMHIAPUYECKONH IOBEPXHOCTH, OCh
LWIMHAPUYECKON MoBepXHOCTH. L{uauHap: ocHOBaHUS U GOKOBas MOBEPXHOCTb, 0Opa3yromas u
0Cb; IUIOIAAb OOKOBOM U MOIHOM MOBEPXHOCTH.

KoHnueckass moBepxHOCTb, 00pasyrolle KOHHYECKOM IMOBEpXHOCTH, OCb M BepLIMHA
KOHMYECKOW moBepxHOcTH. KOHyc: ocHOBaHME M BepuIMHA, 00pa3ymoomas W OCh; IUIONIAIb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIN KOHYC: 00pa3yloliue W BBICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa m map: meHtp, paguyc, OUaMeTp; IUIOMIATh IMOBEPXHOCTH cdepsl. B3ammuoe
pacrioyio’keHue cepbl U INIOCKOCTH; KacaTellbHas INIOCKOCTb K cepe; mIomanb chepsbl.

N300pakeHue Tes BpalleHus Ha MJI0CKOCTU. Pa3BEpTka MIIMHAPa U KOHYCA.

KomOuHanmu Tten BpallleHHs ¥ MHOI'OIPAaHHMKOB. MHOTOIpaHHHMK, ONHCAHHBIA OKOJIO
cdepsl; chepa, BOMCaHHAs B MHOTOTPAHHUK, WJIM TEJIO BpPaIEHUs.

[Torsitme 00 o00BEMe. OcHOBHBIE cBOWcTBA 00BEMOB Teil. Teopema 00 o00BEME
IPSIMOYTOJIBHOTO NapaJijiesienumneaa u cieacTBus u3 He€. O0béM nunuuapa, konyca. O0bEM mapa
Y TUTOIIA b CEPHI.

[TonoGuble Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMAASIMH IOBEPXHOCTEH,
00BéMaMu ITONOOHBIX TEI.

Ceuennss muIuHApa (MapajuleIbHO M TMEPHEHAMKYISIPHO OCH), CEYEHHUS KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXO/AIIee Yepe3 BepIINHY), CEUeHHUS I1apa.

BekTopbI M KOOPpANHATHI B IPOCTPAHCTBE

BekTop Ha m10cKOCTH U B pocTpaHCcTBE. CII0KEHNE U BBIUUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUJIaHapHbIM BekTopam. IIpaBmiio
napajuienenunena. Pemenne 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBUI C BEKTOpaMHU.
IIpsmoyrosnbHas cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopaunHatsl BekTopa. IIpocreimme
3a7ladyl B KOOpJAMHATax. Yroia Mexay BekTopamu. CkalsipHOE NpPOU3BEICHHE BEKTOPOB.
Brruncnenue yriioB Mexay HOpsIMBIMH U IJIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIM METOJ MpHU
pELIEHNN TEOMETPUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS HpOTrpaMMbl ydeOHOro mnpeamera «MaTeMaTHKa»
XapaKTepU3yOTCSL:
I'pasicoanckoe éocnumanue:
¢ c(hopMHUPOBAaHHOCTHIO TPAKIAHCKOW MMO3UIMHM OOYYaIOUIerocs Kak aKTUBHOTO H
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOLIECTBA, MPEJICTABICHHUEM O MAaTEMAaTUYECKUX OCHOBAaX
(YHKLMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJIEHUH, MpPOLENYp TIPa’kAAaHCKOro OO0IecTBa
(BBIOOpBI, ONMPOCHI U Mp.), YMEHMEM B3aUMOJCICTBOBAaTh C COLMUAIBHBIMU HMHCTUTYTAMU B
COOTBETCTBUM € UX (QYHKIMIMU 1 Ha3HAYEHUEM.
Ilampuomuueckoe éocnumanue:
¢ c(hopMHUPOBAHHOCTBHIO POCCUHCKON I'PakJaHCKON UAEHTUYHOCTH, YBRXKEHUS K IPOLLIOMY
U HACTOALIEMY PpOCCUHCKOM MaTeMaTHUKH, LEHHOCTHBIM OTHOLIEHHEM K JIOCTHXEHUSAM
POCCHMCKMX MaTeMaTHKOB M POCCHHMCKON MaTeMaTH4eCKOH HIKOJbI, K HCIOJb30BAHUIO 3TUX
JOCTIDKEHUH B IPYTUX HAYKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.
LyxoeHo-HpascmeenHo20 60CNUMAaHUsL:
® OCO3HAHUEM JIyXOBHBIX LIEHHOCTEH POCCUICKOr0 HAapoaa;
e c(hopMHUPOBAaHHOCTHIO HPABCTBEHHOI'O CO3HAHMSA, 3TUYECKOrO IMOBEICHHUS, CBA3AHHOIO C
HPAaKTUYECKUM IPUMEHEHHUEM JIOCTUKEHUN HAYKU U JeSTEIbHOCThIO YUEHOIO;
® O0CO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOEHHE YCTOHYNBOTO OyIyIIEro.
dcmemuyeckoe eocnumanue:
® OCTETUYECKUM  OTHOLIEHHWEM K MHpY, BKIIOYas O3CTETUKY MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3aj1a4, pELICHUH, pacCyXIeHUH;
® BOCIPUUMYHMBOCTHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IMuHbIX BUJOB HCKYCCTBA.
Dusuueckoe gocnumanue:
¢ c(hopMHUPOBAaHHOCTHIO yMEHHUS NPUMEHATh MaTeMaTHYecKHe 3HaHWs B HMHTepecax
310pOBOrO U 0€30MacHOro oOpa3a JKU3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 310POBBIO
(3mopoBoe muTaHME, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTb);
e (U3MUECKOr0 COBEPLICHCTBOBAHMS, MPH 3aHATHUSAX CIIOPTUBHO-03/10POBUTEIHHOMN
JESITEIbHOCTBIO.
Tpyooeoe eocnumanue:
® TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTU TPYHOIIOOWS; MHTEPECOM K PA3IUYHBIM
chepam npodhecCuOHATBFHON AESITeNTbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON M €€ MpUIIOKEHUSIMHU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyayliel mpodeccun U peaan3oBbIBaATh COOCTBEHHbBIE
’KU3HEHHbIE TUIaHBI;
® TOTOBHOCTBIO U CIIOCOOHOCTHIO K MaTeMaTHUYECKOMY 0Opa30BaHUIO U caMO0OOpa30BAHUIO
Ha MPOTSHKEHUU BCel )KU3HU;
® TOTOBHOCTBIO K AKTUBHOMY YUYacCTHIO B PELICHHM MPAKTUYECKUX 3aJa4 MaTEMaTHYECKON
HaIpPaBJIEHHOCTH.
DKono2uueckoe eocnumaHue:



e CchOPMUPOBAHHOCTHIO JKOJOTUYECKOW KYIbTYpPhHI, MOHUMAHHEM BIUSHUS COLUATBHO-
SKOHOMHYECKHX IIPOLIECCOB HA COCTOSIHUE NPHUPOJHOW M COLMAIBHOW Cpeabl, OCO3HAHUEM
[J100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

® OpHUCHTAIMEH Ha MPUMEHEHHE MAaTEMaTHYEeCKUX 3HAHWM JJIs PelIeHUs 3a1a4 B 00JacTh
OKpY’KaroIllel cpefpl, NJIaHUPOBAHUS MOCTYIKOB U OLEHKH MX BO3MOYKHBIX ITOCJIEICTBHM s
OKpPY’KaroIlle cpebl.

Llennocmu nayunoeo nosHanusi:

e CchOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U OOIIECTBEHHOHN MPAKTUKH, TOHHMMaHUEM MaTeMaTUYeCKOM HayKH Kak cgepbl
YEJIOBEUYECKOU NIEATENIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYMMOCTH Ul Pa3BUTHUS LIUBWIM3ALUU;
OBJIQJICHUEM S13IKOM MAaTEMAaTUKHU U MATEMaTUYECKOMN KYJIbTypOH KaK CpEJCTBOM ITI03HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO U UCCIIEI0BATENBCKYIO JIEATEIbHOCTh MHIUBUIYAIBHO

U B IpymIe.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrpaMMbl yueOHOTo mpeaMera «MaTeMaTHKay
XapaKTEPU3YIOTCS  OBJAJICHUEM  YHUBEPCAIBHBIMU  HO3HABAMEIbHbIMU  OeliCEUsMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUSIMU,  YHUBEPCAIbHOIMU — PecyIsimUHbILMU
OelicmeusIMu.

1) Vuusepcanvnvie nosnasamensvhole oeticmsus, obecnedusaom Gopmuposanue 6a306bix
KOZHUMUBHBIX NPOYECCO8 00YHarowuxcs (0Cc8oeHue Memooo8 NO3HAHUSA OKPYHCAIoWe20 Mupd,
npUMeHeHUe 102UYeCKUX, UCCIe008AmMenbCKUX onepayutl, ymeHul pabomams ¢ uHgopmayuetl).

basosvie nocuueckue oeticmeusi:

® BBISIBIISITh W XapPaKTEPHU30BATh CYIICCTBCHHBIC MPU3HAKH MAaTEMaTHYCCKUX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIy MOHATHAMHU; (QOPMYITUPOBATH  OMNPEACICHUS  TOHSATHH;
YCTAHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KIACCH(HUKAIIMKA, OCHOBAHUS Ui O0OOUICHHS W
CpPaBHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAIIN3a;

® BOCIIPHHUMATH, (POPMYJTUPOBATH M MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHTCIHHBIC H
OTpUIIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BBISIBIISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUUS B (paKTax,
JTAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHSAX;, TpeiaraTh KPUTCPUU JUIS  BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUHNIA;

® [eaTh BHIBOJIBI C HWCIOJIb30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U WHIYKTHBHBIX
YMO3aKITIOUeHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

® IPOBOJIUTH CAMOCTOSITENILHO JTOKA3aTeIhCTBA MATEMATUYECKUX YTBEPKACHUN (MIPSMBIC
OT TIPOTHUBHOTO), BBICTpAMBaTh APTYMEHTAIMIO, TPHBOJUTH TPUMEPHl H KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKCHHSI H BHIBOJIBI;

® BEIOMpATh CIOCOO pemieHus y4eOHOU 3amaunm (CpaBHHUBATh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOMpaTh HauOollee MOMXOMANIMA ¢ YY4ETOM CAMOCTOSTETLHO BBIJEIEHHBIX
KpUTEPUEB).

Fbazosvie uccnedosamenvckue 0eticmeusi:



® CTI0JIH30BATh BOMPOCHI KaK UCCIIEA0BATEILCKUN MHCTPYMEHT MTO3HAHUS; (POPMYIUPOBATH
BOINPOCH], (PUKCUPYIOIIME NPOTUBOpEUHE, NpOOJIEMy, YCTaHABIMBATH HCKOMOE U JAHHOE,
(bopMHpOBATh THIIOTE3Y, APT'YMEHTHUPOBATH CBOO MO3ULMI0, MHEHHE;

® [IPOBOJUTH CAMOCTOSITEJIBHO  CIIAHUPOBAHHBIM  3KCIEPHUMEHT, HCCIIEIOBAaHUE 110
YCTAHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBJICHHUS, IPOLECCa, BBIIBICHUIO
3aBUCUMOCTEH MEXly 00BEKTaMH, SIBICHUSMU, IPOLIECCaMH;

® CaMOCTOSATEJIEHO (POPMYITMPOBATH 00OOIIEHUS U BBIBOABI IO Pe3yiIbTaTaM MPOBEIEHHOTO
HaOJI0ICHNUS, UCCIIEI0BAHMs, OLIEHUBATh JIOCTOBEPHOCTD IOJIyUEHHBIX PE3Y/IbTaTOB, BBIBOIOB U
0000111eHMI;

® [[POTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MIPOLECCA, a TAK)KE BBIBUIATH MPEATOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Paboma c ungopmayueti:

® BBISIBJIAITH A€PUIUTHI MH(POPMAIUH, JAHHBIX, HEOOXOIUMBIX JJI OTBETAa HA BOIIPOC U IS
pelIeHus 3a/1a4H;

eBEIOMpaTh HMHGOPMAIMIO W3 HCTOYHHKOB pA3IMYHBIX THIIOB, aHAJH3UPOBATH,
CHCTEMATH3MpPOBATh W HWHTEPIPETUPOBATh HMHOOPMAIMIO PpA3IUYHBIX BUAOB U (opMm
IIPEJICTaBICHMUS;

® CTPYKTYpHpOBaTh  HH(OpMAIMIO, NPEACTaBIATh €€ B  pasuuuHbIX  (popmax,
WLTIOCTPUPOBATH IpadUuecKy;

® OIICHUBATh HAAE&KHOCTh HMHPOPMALMU IO CAMOCTOSTEIBHO CHOPMYIHPOBAHHBIM
KPUTEPUSM.

2) VHnuseepcanvhvlie KOMMyHUKamugHble Oelicmsus, 00ecneyusarom coopmuposaHHocns
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

Obwenue:

® BOCIIPUHMMATh U (OPMYJIMPOBATh CY)KJIEHUS B COOTBETCTBUU C YCIOBUSAMU U LEISIMU
oOLIeHMs]; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCBMEHHBIX
TEKCTax, AaBaTh MOSICHEHUS 110 X0y pELIeHHs 3a/1aul, KOMMEHTHPOBATh MOTYYEHHbIN PE3yIbTaT;

®B X0jie 00CYKJEHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMON TE€MbI, IPOOJIEMBI,
peraeMoil 3aja4yu, BBICKAa3bIBaTh WJEH, HAIEJIEHHbIE HAa MOMCK PEIICHMS; COMOCTaBISATh CBOU
CYXKICHHS C CY)KJIEHUSIMHU IPYI'MX YYaCTHHUKOB Jauajora, oOHapyXUBaTh pa3jMyuue U CXOJICTBO
MO3UIMI; B KOppeKTHO! (popMe (HOpMyIHpoBaTh pa3HOIIACHUs, CBOU BO3PaKEHUS;

® [IPE/ICTABIIATh PE3YNbTAThl PEIICHUs 3aJaud, SKCIEPUMEHTa, HCCIIEIOBaHUs, MPOEKTa;
CaMOCTOSITENIbHO BBIOMPATh (GOpMaT BBICTYIIJICHUS ¢ yUETOM 3aj]]a4 IPEe3eHTAMU U 0COOEHHOCTEN
ayJIUTOPHUHU.

Compyonuuecmeo:

® IOHUMAaTh U UCHOJIb30BaTh MPEUMYILIECTBA KOMAHIHON U MHAMBHUIYyaJbHON paboThl pH
pelieHnn y4yeOHBIX 3a/ay; NPUHUMATH 1I€JIb COBMECTHOM JEATEIbHOCTH, IUIaHUPOBATH
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeaessiTh BHIBI padOT, TOTOBAPUBATHCS, OOCYXKIATh
npoIiece M pe3yabTaT paboThl; 000011aTh MHEHUSI HECKOIBKHUX JIIOJIEH;

® y4acTBOBaTh B IpyHMHOBbIX (hopmax paboThl (00CykaeHUs, OOMEH MHEHUMH, «MO3TOBbIE
HITYPMBD» U HHBIE); BBIMOIHITH CBOIO YaCTh paOOThI U KOOPIMHUPOBATH CBOU JEHCTBUS C APYTUMU
YJIeHAMHU KOMaHJbl; OIICHWBAaTh KaueCTBO CBOETO BKJAJa B OOLIMI MPOXYKT MO KPUTEPUSM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.



3) Vuusepcanvnvie pecynamuensie oeticmsus, obecneuusaiom opmMuposanue cMulClLo8bIX
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCHIU.

Camoopaanuzayus:

® COCTaBJIATH IUIaH, aJITOPUTM PELLEHMs 3a]1a4H, BBIOMpATh CIOCO0 PELIeHUs ¢ yuéToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BOZMOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

Camoxonmpons.

® BJIa/IeTh HaBbIKaMM [T03HABATEIbHOHN peduieKCuu KaKk OCO3HAHMS COBEPILAEMbIX JeHCTBUI
U MBICIUTEIBHBIX TIPOLIECCOB, WX pE3yJAbTAaTOB; BJIAJACTh CIIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yiIbTaTa PEIICHUs MaTEMaTUUECKOH 3aauu;

® [IPEIBUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IIPH PEILIEHUHU 3aa4d, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OIICHUBAaTh COOTBETCTBUE pe3ylbTaTa I€Id U YCIOBUAM, OOBSICHATH NPUYUHBI
JOCTHKEHUS MITH HEAOCTIDKEHHSI PE3yIbTaTOB NS TEIbHOCTH, HAXOIUTh OIINOKY, 1aBaTh OL[CHKY
IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
11 KUIIACC

OnepupoBaTh NOHATHAMU: [UIUHAPUYIECKas TOBEPXHOCTh, 00pa3yroline UIMHIPHIECKON
NOBEPXHOCTH; LMWIMHJP; KOHUYECKas MOBEPXHOCTh, 00pa3yrolMe KOHUYECKOH MOBEPXHOCTH,
KOHYC; cheprueckasi IOBEpXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIWJIKHIP, KOHYC, cdhepa U map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TEJl BPAIICHHUS.

KnaccudumupoBars B3auMHOE paclofiokeHHe CPEephl U TIIOCKOCTH.

OnepupoBaTh MOHATHSAMHU: IIAPOBONH CErMEHT, OCHOBAHME CETMEHTA, BBICOTA CETMEHTA;
IIapOBOM CJI0HM, OCHOBaHHE IIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOST; IIAPOBOW CEKTOP.

Bbruucnate 00bEMBI U IJIOIIAM TOBEPXHOCTEH TeN BpallleHUsl, TEOMETPUUYECKUX TeJ C
npUMEHEeHHEM (OpMYIL.

OmnepupoBaTh MOHATHSAMH: MHOTOTPAaHHHK, BIIMCAHHBIH B cdepy W OMHMCAHHBIA OKOJIO
cdepsr; chepa, BIEcCaHHAS B MHOTOTPaHHUK HITH TEJIO BPaIICHUSI.

BBIUUCIIATE COOTHOMIEHHUS MEXTY TUTOIIASIMH TOBEPXHOCTEH M 00bEMaMU TTOTOOHBIX TEJ.

N300paxkaTh m3y4aeMble (UTYpHI OT PYKH M C TPUMEHEHHEM TIIPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbINonHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tell BpaIlleHUsI.

W3BnekaTb, MHTEPIPETUPOBATh U MPEOOPa30BBIBATh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoOMeTpUYECcKUX (PUTypax, MpencTaBIeHHYIO Ha YepTeKaX U pUCYHKaX.

OmnepupoBaTh MOHITHEM BEKTOP B TPOCTPAHCTBE.

BBIONHATE NeCTBUS CII0KEHUSI BEKTOPOB, BEIMUTAHUS BEKTOPOB 1 YMHOXKEHHSI BEKTOPA HA
YHCII0, OOBSCHATH, KAKIMH CBOWCTBAMH OHH 00JIaafo0T.

[TpuMeHsTh paBUIIO Napasieienurnea.



OnepupoBaTh TOHSATHIMHU: JIEKAPTOBHl KOOPAMHATHI B TPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIy BEKTOpPaMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIC BEKTOPHI.

HaxomuTte cymMMy BEKTOPOB U MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY BEKTOpaAMHU,
CKaJIsIpHOE TIPOM3BEICHUE, PACKIIAILIBATh BEKTOP O IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBarh IUIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CHCTEME KOOPAMHAT.

[TpumeHnsTh reoMeTpuveckue (aKThl Ui PEHICHUS CTEPEOMETPUYECKUX — 3ajad,
NPEIOIAraoIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pemath mpocreiinme reoMeTpUIecKrue 3a/1a4i Ha MIPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
METOA.

Pemarp 3amaum Ha J0Ka3aTeNbCTBO MATEMATHYECKMX OTHOLICHUH M HAXOXJICHUE
TEOMETPHYSCKHUX BEIUYHMH 10 00pa3laM WM aJrOPUTMaM, IPUMEHSSI U3BECTHBIC METOJbI TPU
pELICHUH CTAHJAPTHBIX MATEMAaTHYECKUX 3a]1a4.

[TpuMeHSATh TIPOCTEUIIME MPOTPAMMHBIE CPEICTBA U SJICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUYUCCKUX 3a]1aY.

[IpuBOAUTE TpPUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B TIPUPOJAC U IKH3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHSTh TONydYEeHHBIC 3HAHWS Ha TPAKTUKE: aHAIM3HPOBATh PEAbHBIC CUTYAIlUU H
NPUMCHSTh HM3YYCHHBIC TIOHATHS B  MPOIECCEe IMOUCKA PEHICHHS  MaTeMaTHYeCKH
c(hOpMyIIMPOBAaHHOK MPOOIEMBI, MOACIUPOBATh PEATbHBIC CHUTYAIllMd HA S3BIKE TEOMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICNIM C HMCIIOJIb30BAHUEM T€OMETPUYECKHUX TOHSATHH U TEOPEM,
anmapara anreOpsl; peniath NpakTHYeCKUe 3a/1a4u, CBSI3aHHBIE C HAXOXKJICHHEM IeOMETPHUECKHIX
BEJIMYKH.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KoanyecTBo 4acosB

Ne dueKkTpoHHbIe (LM (POBbLIE)
HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbI KoHTpoabHbIe
n/n Bceero o0pa3oBaTejibHbIE PeCypPChl
padoThI
1 | Tena BpaieHus 12 https://m.edsoo.ru/HYOWQL5KQ
2 OOBEMEI TET 5 1 https://m.edsoo.ru/BOORVIYC9
3 | BexTopsl M KOOPAMHATHI B IPOCTPAHCTBE 10 1 https://m.edso0.ru/ANCLAGOMF
4 [ToBTOpeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUHA 7 1 https://m.edsoo.ru/DORV3P725
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3



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

IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KoauuecTBO yacon Jara
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KoHnTpoJubHbIe
n/n Bcero IJ1aH dakr o0pa3oBaTe/bHbIE PeCypChl
padoTshI
1 TIloBTopenue, 0600IICHUE  CHCTEMATH3AIUs 3HAHUIT 1 01.09
2 Chepa 1 wap: LCHTP, Pannyc, AHAMETP; INIONIALE, MOBEPXHOCTH 1 08.09 https://m.edsoo.ru/TW8Z59CHJ
chepsl
3 B3anmMHoe pacrionoxxenue cepbl U IIOCKOCTH; KacaTelbHas 1 15.09 https://m.edso0.ru/Y CMWCAM3]
TUIOCKOCTBH K cepe; miomanb cepsl
4 UzoOpaxenue chepsl, mapa Ha iockoctd. CeueHus mapa 1 22.09 https://m.edsoo.ru/QDCF8UGXE
5 [{umHapudecKkast mTOBEPXHOCTb, 06Pa3y10mne WIAHAPUIECKOM 1 99.09 https://m.edso0.ru/8516BBEO7
MOBEPXHOCTH, OCh IUJIHHIPUIECCKON TTOBEPXHOCTH
5 [Munuuap: ocHOBaHUSA \I’/I 6OKOBaHvHOBerHOCTL, oOpa3yro1mas 1 1 06.10 https://m.edso0.ru/WOJRIZIVY
OCh; TUTOIAIb OOKOBOM U TTOJTHOM MTOBEPXHOCTH
N300pakeHre HUIMHAPA Ha TUIOCKOCTH. Pa3BEépTka HuimmMHapa.
7 | Ceuenus mumHpa (TUIOCKOCTBIO, MAPaUICIbHOMN WK 1 13.10 https://m.edsoo.ru/OY MSPW10Z
NEPIICHAUKYJIIPHON OCH IIMJIHMH]IPA)
8 Konnueckast moBepXxHOCTh, 00pa3yromme IfOHI/I‘IeCKOI\/'I 1 20.10 https://m.edsoo.ru/H640F3E6R
MOBEPXHOCTH, OCh M BEPITMHA KOHMYECKOW MOBEPXHOCTH
9 Konyc: UOCHOBaHI/If Y BEpIIMHA, 00pa3yoIas ¥ 0Ch; IJIONIA b 1 1011 https://m.edsoo.ru/O4EUBBEGT
OOKOBOI1 U MOJIHOIN MOBEPXHOCTH
10 VYceu€HHbIM KOHYC: 00pa3yloline 1 BHICOTa; OCHOBAHUS U OOKOBast 1 1711 https://m.eds0o.ru/SOVNITU20
MOBEPXHOCTh
N3o00paxeHnune koHyca Ha miockocTd. Pa3épTka konyca. Ceuenus
11  koHyca (IIOCKOCThIO, TAPAJUICIIbHON OCHOBAHHMIO, M TNIOCKOCTHIO, 1 24.11 https://m.edsoo.ru/0PVICKUYU
IIPOXOAIIEH Yepe3 BEPIIMHY)



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
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

12 KomOwunamus Ten BpalleHUsl © MHOTOI'PaHHUKOB 01.12 https://m.edsoo.ru/4AVHGTY X8F
13 MHororpaHHUK, OITHUCAHHBIH 0KOJIO cepbl; chepa, BIUCaHHAS B 08.12 https://m.edso0.r/RMYY1STLP
MHOTOTPaHHHK WK B TEJIO BPAIICHHS
14 Tloustre 06 00bEMe. OCHOBHBIC CBOWCTBA 00BEMOB TEI 15.12 https://m.edsoo.ru/4ACENHGLOZ
15  OOBéM nuIMHIpPa, KOHyCa 22.12 https://m.edsoo.ru/MW8TGN5Z99
16  OOBéM mIapa u Iomaab chepsl 29.12 https://m.edso00.ru/G7TAYCMITT
IT .
17  !loA0GHEIC TeAA B NPOCTpaHCTBE. COOTHOLICHHS MEKY 12.01 https://m.eds00.ru/4AN04FY UUX
IUTOMIA/ISIMH [TOBEPXHOCTEH, 00bEMaMK TTOT00HBIX TEI
18 i(e(J)IIiTponLHaﬂ pabora mo Temam "Tena Bparnenus" u "OO0beMbl 1901 https://m.eds0o.ru/K COMHISWW
19  BekTOp Ha IIIOCKOCTH U B IPOCTPAHCTBE 26.01 https://m.edsoo.ru/AQ405SB7C
20 | CnoxeHue ¥ BEIYUTAHUE BEKTOPOB 02.02 https://m.edsoo.ru/PMNHTUK7G
21 | YMHOXXEHHE BEKTOpa Ha YKHCIIO 09.02 https://m.edsoo.ru/4AH7PLGBI1
P S .
22 a3JI0’KEHIME BEKTOPA 10 TPEM HEKOMIUTAHAPHBIM BEKTOPaM 16.09 https://m.edsoo.r/NZSOLEWNL
[IpaBuino nmapamenenumnena
23 Pemenue 3a1a4, CBsI3aHHBIX C MPUMEHEHHEM MTPABUII ICHCTBUI C 02.03 https://m.edsoo.ru/73E23EPUS
BEKTOpPaMH
K i N
24 OOPIMHATHO-BEKTOPHBII METOJI P PEIICHUH TEOMETPHUECKUX 09.03 https://m.edsoo.r/BBI139Z7U
3aa4
IT .
g5 | PAMOYTONBHAN CHOTEMA ROOP/MIHAT B HPOCTPanctBe 16.03 https://m.eds00.ru/X9TSDNSQ3
Koopaunartsl Bextopa. [Ipocteiiue 3agaun B KOOpAMHATAX
26 | Yroa mexay Bekropamu. CKalsipHOE MPOU3BEICHNE BEKTOPOB 23.03 https://m.edsoo.ru/RPAQMBCDO
27 | BpluucieHHE YIII0B MEXTy IPSIMBIMH U TUIOCKOCTSIMH 06.04 https://m.edsoo.ru/EGRV3NF84
28 KoHnTposbHast '1'1)3.60Ta o TeMe "BeKTOpbI ¥ KOOPAWHATHI B 13.04 https://m.edsoo.ru/NSKEL EBHL
HPOCTPAHCTBE
IT 78
29 OBTOpEeHHE, 00001IeHIEe 1 chcTeMaTu3anus 3HaHuil. OCHOBHbIC 20.04 https://m.eds0o.ru/16ASELTYU

¢burypsl, pakThl, TEOpPEMBI Kypca INIaHUMETPUU



https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
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

[ToBTOpenue, o0o0IeHNE U cucTeMaTH3anus 3HaHuil. OCHOBHBIE

30 1 27.04 https://m.edsoo.ru/VEMVY73YE
¢burypsl, GpakThl, TEOPEMBI Kypca IIIaHUMETPUH

31 Hrorosas KOHTpOJIbHAs paboTa 1 04.05 https://m.edsoo.ru/UF02M943T

32 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIMs 3HAaHUH. 3a1a9n 1 11.05 httos://m.edso0.ru/FGAPIN2IF
IJITAHUMETPUHU ¥ METOJIBI KX PEIICHHS

33 [ToBTOpenue, 060061eHne 1 cucTeMaTu3amus 3HaHui. OCHOBHBIC 1 18.05 https://m.edsoo.ru/ZY6BY LY 7W
Gurypsl, GakThl, TCOPEMBI Kypca CTEPEOMETPHUH

34 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIMs 3HaHUH. 3a1a9n 1 25.05 https://m.eds00.r/VPECXOCAC
TUTAHUMETPUHU B METOJIBI HX PEIICHUS

OBIHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 34



https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C

MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

11 KJIACC
Kon N .
IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/ibHOIl
HIPOBEPIEMOTO NPOrpaMMbl Cpe/iHero o01ero od0pa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBatb MOHSTUSIMHU: HWIMHIpUYECKast MOBEPXHOCTb, oOpazymoiue
6.1 HWIMHJIPUYECKON TMOBEPXHOCTH, IIJIMHAP, KOHHUYECKas TMOBEPXHOCTh, O0Opa3yroliue
KOHUYECKOW MOBEPXHOCTH, KOHYC, chepruyeckasi TOBEpXHOCTh
6.2 PacrioznaBats Tena BpameHus (IIHHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KitaccugunmpoBars B3aMMHOE pacoyiosKeHHe CPEephl U IITOCKOCTH
6.5 OnepupoBaTh MOHSATUSMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBHICOTA CErMEHTa,
' IapOBOM CJIOM, OCHOBaHME APOBOTO CJIOS, BHICOTA IAPOBOI0O CIIOS, IIAPOBOM CEKTOP
6.6 Bbrancnsate 00bEMBI U TUIOIIAIM MOBEPXHOCTEH TEJ BpallleHUsl, TEOMETPUUYECKUX Tell C
' npuMeHeHueM hopMyi
6.7 OnepupoBaTh MOHATUSMH: MHOTOTPAaHHHK, BIUCAHHBIA B c(epy M ONMMCAHHBINA OKOJIO
' cdepsl, cepa, BMcaHHAsE B MHOTOTPAHHHUK MJTH TEJIO BPAIICHUS
6.8 BbI4ucasTh COOTHOIICHHS MEXKAY TUIOMIAIIMU TOBEPXHOCTEH 1 00bEMaMu OTIOOHBIX TeJ
6.9 N3ob6paxats m3ydaemble (QUTYpHI OT PYKH M C MPUMEHEHHEM IIPOCTBIX YEPTEKHBIX
' HUHCTPYMCHTOB
6.10 BbInonHATE (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
' CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPAICHUS
6.11 W3BnekaTh, MHTEPIPETUPOBATH U NMPEOOPa30BBIBATE MHPOPMALIUIO O MPOCTPAHCTBEHHBIX
' reoMeTprYecKuX (purypax, npeicTaBlIeHHYIO Ha YepTeKax U PUCYHKAX
[Mpumensite Teomerpuueckue (GakThl JUIS  pEIICHUS CTEPEOMETPUYECKHX — 3ajad,
6.12 NPENOoNaraoliuX HECKOJIbKO IIaroB pEIICHUs, €CIM YCIOBHUS NMPHUMEHEHHs 3aJaHbl B
SBHOM hopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbINONHATE 1eHCTBUA CIOXKEHHUS BEKTOPOB, BHIUUTAHHS BEKTOPOB M YMHOXXEHHS BEKTOpa
' Ha YUCI0, OOBSICHATh, KAKUMH CBOMCTBaMHU OHHU 00J1a/1al0T
6.15 [TpuMeHSTH TPaBHUIIO apaJIeNIEIHIIe 1A IPH CII0KEHUH BEKTOPOB
OnepupoBaTh MOHATUSMH: JEKapTOBBl KOOPAMHATHI B MPOCTPAHCTBE, BEKTOpP, MOAYIb
6.16 BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, YTOJI MEX/Ty BEKTOpPaMH, CKaJISIPHOE
NPOM3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE 1 KOMIUTAHAPHBIC BEKTOPHI
6.17 HaxoauTte cyMMy BEKTOPOB M NMPOU3BEICHUE BEKTOPA HA YHUCIIO, YIOJ MEXIY BEKTOpaMH,
' CKaJIIpHOE MPOU3BEICHUE, PACKIIAIBIBATh BEKTOP MO JABYM HEKOJIMHEAPHBIM BEKTOPaM
6.18 3amaBarh IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBON CHCTEME KOOPIMHAT




6.19 Pemath npoCTeime reOMETPUYECKUE 3a/1aU Ha IPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
' MeTo/1a

Pemate 3amaun Ha J10Ka3aTE€IbCTBO MATEMATHYECKMX OTHOUICHHH M HaXOXKICHUE
6.20 TreOMETPUYECKUX BEJIIMYMH 10 00pa3aM Ui alrOpUTMaM, IPUMEHSSI H3BECTHBIE METOIbI
IPU PEUICHUU CTaHAAPTHBIX MAaTEMaTHUECKUX 3a1a4

HpI/IMeHHTB HpOCTCfIH.IPIG IporpaMMHBIE CPE€ACTBA M JJICKTPOHHO-KOMMYHUKAIIUOHHBIC
CHUCTEMBI ITPU PCHICHUH CTECPECOMETPUUCCKHUX 3ada4d

6.21

6.22 HpI/IBO,Z[I/ITB IIPUMEPBl MATEMATHYCCKUX 3aKOHOMepHOCTeﬁ B mOpupoac MW XHU3HHU,
paciio3HaBaTh IIPOABJICHHUEC 3aKOHOB I'COMCTPHUU B HCKYCCTBE

[IpuMeHATH NOJIy4EHHBIE 3HAHUSA HA IPAKTUKE: aHAIM3UPOBATh pEallbHbIE CUTYallUH U
IIPUMEHATh M3YYCHHBIC [IOHATHS B IPOLECCE IIOMCKA PEIICHUS MaTeMaTUYECKH
6.23 c(hopMyJIMPOBAaHHOM MTPOOIIEMBI, MOJIEIMPOBATh PEAJIbHBIE CUTYAllMHU Ha SI3bIKE TEOMETPUH,
' UCCIIE0BATh ITOCTPOCHHBIE MOJEIN C HCIOJB30BAaHUEM TIE€OMETPUYECKUX IOHITHH U
TeopeM, amnmnapaTa anre0pbl, pelaTh NPaKTUYECKUE 33Jauu, CBSI3aHHbIE C HaXOXKICHUEM

TCOMCTPUYICCKUX BCIUMYIHUH

IMTPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA
11 KIIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6  T'eomerpus

[unuaapudeckast TOBEPXHOCTh, 00pa3yoIIne MUIHHAPUICCKON IOBEPXHOCTH, OCh IWITHHIPHIECKOM
6.1 moBepxHOocTH. [{MIUHAP: OCHOBaHHS ¥ OOKOBAsi MOBEPXHOCTh, 00pa3yroIias ¥ OCh, IIONIab OOKOBO
Y MOJTHOM MTOBEPXHOCTHU

Konnueckass moBepXxHOCTb, 00pa3yrolue KOHUYECKOM MOBEPXHOCTH, OChb M BEPIIMHA KOHHUYECKOM
6.2 moBepxHocTH. KOHYC: OCHOBaHHWe W BeplIMHA, 00pa3yroomas U 0Ch, TUIOMAAb OOKOBOW M TMOJIHON
MTOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yroliye U BbICOTa, OCHOBaHMS U OOKOBasi IOBEPXHOCTh

Cdepa u map: HeHTp, paauyc, AMaMeTp, MJIoLa b MOBEpXHOCTH chepbl. B3anMHoe pacnonoxeHue

6.3
cdepsl U MIIOCKOCTH, KacaTeIbHas INIOCKOCTh K cdepe, Iomas chepbl

6.4  U3o0paxeHue Te BpallleHHUs HA MIOCKOCTH. Pa3BépTka MuIMHApa U KOHYCa

KomOuHnammu Ten BpalieHus 1 MHOTOIPaHHUKOB. MHOTOTrpaHHUK, OMMCAHHBIA OKOJI0 cdepsl, chepa,

65 BMMCAHHAsi B MHOTOIPAHHUK, WJIM TEJIO BPAILLEHUS

6.6 [Tonstre 06 06véMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. TeopemMa 00 00BEME MPSIMOYTOIHLHOTO
' napajuieNienuneaa u cieacTsus u3 He€. O0bpEM nunuHapa, konyca. O0bEM mapa u wiomaab chepsl

6.7 [TogoOubie Tema B mpocTpaHcTBe. COOTHOIICHUS MEXAY IUIOMAASIMU TOBEPXHOCTEH, O00BEMaMu
' 0 J00HBIX TEJ

6.8 Ceuennst nuiuHIpa (MapalielbHO M TEPHEHANKYISIPHO OCH), CeueHHUs KOHyca (mapasieiabHoe

OCHOBAHUIO U ITPOXOAAIICC YCPEC3 BCpIJ_II/IHy), CCUCHHA IIapa

BexTop Ha nmiockocty U B pocTpaHcTBe. CI0KEHUE U BHIYMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA
6.9 Ha yucno. Pa3noxxeHue BeKTopa 1o TpéM HEKOMIUIaHAPHBIM BekTopaM. [IpaBuiio mapaienenumnesa.
Pewrenne 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM IIPaBUI IEUCTBUH C BEKTOpaMHU




[IpssmoyronbHast cuctema KoopArHAT B mpocTpaHcTBe. Koopaunats! Bekropa. [Ipocreiimue 3anauun B

6.10  OOPAMHATAX. VYron mexnay Bekropamu. CkansipHOE MpPOU3BEACHHE BEKTOPOB. Boluncinenue yrios
' MEXIy IPSIMBIMU U IJIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIN METO MPU PEIICHUU F€OMETPUYECKUX

3a1a4

IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpoBepPsiEMOro
TpedoOBaHUs

IIpoBepsiembie TPeOOBaHUSI K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPeTHEr0 001Iero 00pa3oBaHMsI

Bnanenne Meronamm J10Ka3aTenbCTB, aJrOpUTMaMH peleHHs 3a/lad; YyMEHue
dbopMyIHpOBaTE W ONEPUPOBATH TOHSATHSAMHU: OIpPENEICHUE, aKCHOMa, TeopeMa,
CIIEICTBUE, CBOMCTBO, IPHU3HAK, JI0KA3aTEIbCTBO, PABHOCHUJIBHBIE (POPMYIUPOBKHU;
MPUMEHSTH UX; yMeHHE (OpMyTupoBaTh 0OpATHOE M MPOTHUBOIOIOKHOE YTBEPIKICHHE,
[PUBOJUTh NPUMEPHl U KOHTPIPUMEPHI, HCIIOJIB30BATh METOJ MaTEeMaTHYeCKON
MHAYKIUH; TPOBOUTH JI0Ka3aTeJIbHbIE PACCYKICHHs MPU PELICHUU 3ajay, OLIEHUBATh
1 JIOTMYECKYI0 NPAaBWIBHOCTb PACCYXJEHHUH; yMEHHE OIEepUpOBaTh IOHATUAMU:
MHOYKECTBO, IOJIMHOXECTBO, ONEpallMyd HaJl MHOXKECTBAMM; YMEHHE HCIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBIH arnapart JiIsl ONMCAaHUs PeaJIbHBIX POLIECCOB U SIBIICHUH 1
IIPU PELICHUH 33]]a4, B TOM YUCJIE U3 JPYTUX YU€OHBIX IPEAMETOB; YMEHHE ONIEPUPOBAThH
MOHATUAMH: Tpad, CBSI3HBIN Tpad, 1epeBo, UK, rpad Ha IIIOCKOCTH; YMEHHUE 33/1aBaTh
U ONUCHIBATh Tpadpl pa3lMYHBIMU CIIOCOOAMH; HCIOJIb30BaTh rpadbl MpU peIIeHUU
3a1a4

YMeHue onepupoBaTh MOHATUSAMU: HATYpaJIbHOE YUCIIO, IIEJI0€ YUCIIO, CTETIEHD C 1IeJIbIM
IMoKa3arciieM, KOPCHb HaTypaJII)HOfI CTCIICHU, CTCIICHDb C pallMOHAJIBHBIM ITOKA3aTCIICM,
CTCIICHD C HeﬁCTBHTGHLHBIM II0Ka3aTciieM, J'IOFapI/I(l)M qucia, CMHHYC, KOCMHYC U TaHI'CHC
MPOU3BOJIBHOTO YHCIIA, OCTATOK IO MOYIIO, PAlMOHAIBHOE YHCIIO, UPPALMOHAIBHOE
YHCJI0, MHOXCECTBA HATypPAJIbHBIX, HCJIbIX, pallMOHAJIbHBIX, )IefICTBHTeJII)HI)IX YHUCCII,
YMEHHUE HCIIOJIb30BaTh NPU3HAKU JETUMOCTH, HAaUMEHbIIMH OOl nenurens u
HauMeHblIee olIlee KpaTHoe, anroput™M EBKinaa mpu peleHnu 3a1ad; 3HAKOMCTBO C
Pa3NUYHBIMU MO3UIIMOHHBIMU CHCTEMAaMH CUMCIICHHS; YMEHUE BBIIOJIHATH BHIYMCICHHUE
2 3HaYeHUH W T1peoOpa3oBaHMsA BBIPAKEHMH CO CTENEHSIMH U Jorapudmami,
npeoOpa3oBaHus  JPOOHO-pAIlMOHATIBHBIX  BBIPAXKEHMI; yMEHHE  OIEepUpOBaThH
IOHATUAMHU: TIOCJIICAOBATCIBbHOCTD, apI/I(bMeTI/ILIeCKaH Iporpeccus, TreoOMETpUUCCKaA
nporpeccus, 0eCKOHEYHO yOBIBAIOIIAs T€OMETpUYecKas IPOTPECCHs; yMEHHE 3a/1aBaTh
MOCJIEIOBATEIPHOCTH, B TOM YHCIE C IOMOIIBIO PEKYPPEHTHBIX (GopMyl; yMeHHe
OIICpHUPOBATHE MOHATUAMU: KOMIIJICKCHOC YHCIIO, COHpSDKéHHI)Ie KOMIIJIEKCHBIE 4YHCJIa,
MOJyJb W apryMEHT KOMIUIEKCHOTO uucia, (opMma 3alucH KOMIUIEKCHBIX YHCEl
(reoMeTpuyeckas, TPUTOHOMETpUYECKass M anredpanyeckas); yMeTb HPOH3BOJIUTH

apupMeTHUeCKUe JEHCTBUA C KOMIUICKCHBIMH YHCIAMH; TNPUBOJUTH IPUMEPHI




HCIOJIb30BaHNsl KOMIUIEKCHBIX YHMCEJ; ONEPUPOBATh MOHATHIAMM: MaTpuua 2x2 u 3x3,
OIIpeIeJINTENb MAaTPULIbl, FEOMETPUUECKUIN CMBICIT OIIPEIeIINTEINs

YMeHue onepupoBaTh NOHATUSAMU: PAllMOHAIBHBIE, UPPALMOHAIIbHBIC, TTOKA3aTEIIbHbIC,
CTCTCHHBIE, JorapuMUuecKrue, TPUTOHOMETPUIECKHE YPABHEHUS W HEPABEHCTBA, WX
CUCTEMBI, yYMEHHE  ONEPUPOBATh  IOHATUSAMH:  TOXKIECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YpPAaBHCHHA W HEPABEHCTB,
PaBHOCUJIBHOCTh YpaBHEHUM, HEPAaBEHCTB U CHUCTEM; YMEHHME pEIlaTh ypaBHEHMUS,
HEPABEHCTBA U CHUCTEMbl C IOMOIIBIO Pa3JWYHBIX IMPUEMOB; pELIATh YpPaBHEHHS,
HEPABEHCTBA M CHCTEMbl C IapaMETPOM; IPUMEHATh YPAaBHEHHMs, HEPABEHCTBA, MX
CUCTEMBI JJIs pellIeHUs] MaTeMaTHUeCKUX 3a]a4 U 3a/1a4 U3 pa3IMyHbIX o0JacTel HayKu
U peaJbHOU KU3HU

YMeHue onepupoBaTh MOHATUSAMH: (DYHKIMS, Y4ETHOCTh (DYHKIHMH, MEPUOJUYHOCTH
(GYHKLIMH, OTPAHUYEHHOCTh (DYHKLIMU, MOHOTOHHOCTb (DYHKIIMHU, SKCTPEMYM (YHKIIHUH,
HauOoJiplllee M HauMEHbIIee 3HaueHHs (YHKIMM Ha IPOMEXKYTKE, HEIpepbIBHAs
¢byHKLMSA, acUMITOTHl rpaduka (QyHKIMH, IepBas U BTOpas MpPOU3BOJAHAS (YHKILHUH,
re€OMETPHUECKUI U (PM3NIECKUN CMBICI TIPOU3BOTHOM, IEPBOOOpA3Has, ONPEaeIIEHHBIN
WHTETpaj]; YMEHHE HaXOAWTh ACHMIITOTHI rpaduka (QyHKIMH, yMEHHE BBIYUCISATH
MIPOU3BOJIHBIE CYMMBI, POU3BENEHUS, YACTHOTO M KOMIO3HIWU (PYHKIWH, HAXOIUThH
ypaBHEHHE KacaTeNbHOW K TpapuKy (YHKIHHM, YMEHHE HAaXOJUTh MPOU3BOIHBIC
JIEMEHTApHbIX (YHKLUI; yMEHHE MCII0JIb30BaTh IPOM3BOIHYIO JUIS HMCCIEIOBAHUS
GyHKUMH, HAXOQUTh HAMOOJBIIME M HAWMEHbIIWE 3HAUYeHUs (QYHKIUM; CTPOUTH
rpaduKd MHOTOWICHOB C HCIIOJNIB30BaHUEM ammnapaTa MaTeMaTHYeCKOro aHallu3a;
IIPUMEHSTh IPOU3BOJHYIO AJI HAXOKJIEHHUS HAWIYYIIEro PElIeHHs B MPUKIAJAHBIX, B
TOM YHCJI€ COLMAIBbHO-SKOHOMUYECKUX U (PU3UUECKUX 3ajjauax; HaXOAUTh IUIOMIAIN U
00BEMBI (QUTYy C TOMOIIBI0 HMHTETpaja; MPUBOJUTH IPUMEPHl MaTEeMaTHYECKOIo
MOJIETUPOBAHUS C MOMOILBIO U depeHIINaTbHBIX YpaBHEHUI

YMeHue onepupoBaTh NOHATHAMM: rpaduk GyHKIMH, oOpaTHast QyHKIHS, KOMIO3ULIUSA
¢byHKUMH, JTuHeWHas (yHKUMA, KBajpaTHuHass (QYHKUUS, palloHaIbHas (QYHKLUS,
CTeNeHHas (PYHKIINs, TPUTOHOMETpHUecKue (pyHKIINN, OOpaTHbIE TPUTOHOMETPUUYECKUE
GyHKIMM, MOKa3aTenbHas U jorapudmuyeckas (QyHKIMU; YMEHHE CTPOUTH IpaduKu
M3Y4YEHHBIX (YHKIMMH, BBIIOIHATH peoOpazoBaHus rpadukoB pyHKINN, UCTIOIB30BaTh
rpaduKu i1 U3y4eHUs MPOLIECCOB U 3aBUCUMOCTEH, MPHU PELICHUM 3a1ad U3 IPYrux
y4eOHBIX PEIMETOB U 33a4 U3 peaabHON KU3HU; BhIpakaTh (OpMyJiaMy 3aBUCHMOCTH
MEXJy BEJIMYMHAMH; HCIOJIb30BAaTh CBOMCTBa M Tpaduku (YHKUMH Ui peIIeHus
ypaBHEHM, HEPABEHCTB M 3ajJlady C MapameTpamH; H300pakaTh Ha KOOPIAMHATHOU
IJIOCKOCTH MHOXECTBA PEIICHNUN ypaBHEHUN, HEPABEHCTB U UX CUCTEM

VMmenune peiiaTh TCKCTOBLIC 3aa4d PA3HBIX TUIIOB (B TOM YHCJIC Ha IMPOUCHTHI, 10JU U
4qaCTH, Ha IBHKXCHHC, pa60Ty, CTOUMOCTDb TOBApPOB U YCIIYT, HAJIOT'HU, 3a/1a4U U3 obiactu
YIIpaBJICHUA JIMYHBIMU U CEeMEMHBIMU q)HHchaMI/I); COCTAaBJIATH BBIPAKCHUSA, YPABHCHUS,
HCEPAaBCHCTBA U UX CUCTCMBI IO YCIIOBUIO 3aa4u, UCCICAOBATH IMOJTYYCHHOC PCUHICHUC U
OLICHUBATHb HpaBILOHOIIOGHOCTL pe3yiIbTaTOB, YMCHHC MOACIUPOBATL PCAJILHBIC
CUTyalluUul Ha A3bIKC MATCMATHUKU; COCTABJIATH BBIPAKCHUS, YPABHCHHA, HCPABCHCTBA U




WX CHUCTEMbl TIO YCIOBUIO 3aJayM, MCCIEIOBaTh IIOCTPOCHHBIE MOJEIN C
MCIOJIb30BaHUEM ammapara anreOpbl, THTEPIPETUPOBATD MOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATHAMU: CpeaHee apupMeTudecKoe, Merana, HanoobIIee U
HauMEHbIIEe 3HAYEHMs, pa3Max, AUCIEpPCHUS, CTaHJAPTHOE OTKIOHEHUE YHUCIOBOTO
Habopa; yMeHHE W3BIIEKAaTh, WHTEPIPETHUPOBATh HH(OPMAINIO, MPEACTABICHHYIO B
TabauIax, Ha AUarpammax, rpadukax, OTpa)xarollylo CBOMCTBA peabHBIX IMPOLIECCOB U
SIBJIGHUH; TPEJCTABIATh HH(OPMALIMIO C TTOMOILBIO TAOJIUIl ¥ TMarpaMM; UCClIe0BaTh
CTaTUCTUYECKUE JaHHBbIE, B TOM YHCJIE C NPUMEHEHHEM TpaduyecKUX METOJOB U
ANEKTPOHHBIX CPEACTB; TpadUyecKd MCCIEAOBaTb COBMECTHbIE HAONIONEHUSA C
MIOMOMUIBIO AUarpaMM pacceuBaHUs U JTMHEHHON perpeccuu

YMeHue omnepupoBaTh MOHATHUAMHU: CIy4alHBIA ONBIT M CllydailHOE coOObITHE,
BEPOSTHOCTb  CIYy4aHOTrO  COOBITHS; yYMEHHE  BBIYMCISATH  BEpPOSTHOCTH €
UCIOJb30BaHUEM TpaUUEeCKHMX METOAOB; HNPUMEHATh (DOPMYIBl CIOXKEHUS U
YMHOXKEHHUSI BEpOSTHOCTEH, (hopMyny monHOM BeposiTHOCTH, (opmyny bepnysuin,
KOMOMHATOpHbIE (akThl U (OPMYJbl; OLEHUBATH BEPOSTHOCTU pEabHBIX COOBITUH;
YMEHUE OIIEpUPOBATH NOHATUSAMH: CIIy4aiiHas BEIMYMHA, PACIIPEACIICHUE BEPOATHOCTEH,
MaTeMaTHYeCKOe OKMJAHUE, IUCIEepCUs M CTAaHJAPTHOE OTKJIOHEHHE CIly4ailHOU
BEJIMYMHBI, PYHKIIUHM paclpeeleHus] U MIIOTHOCTH PaBHOMEPHOTO, MOKa3aTeIbHOTO U
HOPMAJIBHOIO  PacHpelesieHUui; yMEHHME HCIIOJIb30BaThb  CBOMCTBA  M3YYEHHBIX
pacripesienieHu JUIsl peleHns 3a]ja4; 3HaKOMCTBO € TIOHATHSIMM: 3aKOH OOJIBIINX YHCE,
METO/Ibl BEIOOPOUHBIX UCCIIEIOBAaHUI; YMEHHE TPUBOAUTH IPUMEPHI ITPOSBICHUS 3aKOHA
OOJBIIMX 4YMCEl B HPUPOAHBIX U OOIIECTBEHHBIX SBJICHHSX; YMEHHE OIEpPUPOBATh
MOHATUSIMH: COYETaHUE, IEPECTAHOBKA, YMCIIO COYETAHU, YHCIIO ePeCTaHOBOK; OMHOM
HeloTOHa; yMeHHe NMPUMEHSTh KOMOMHATOPHbBIE (GaKThl U PACCYXKAECHUS AJS PELICHUs
3a/la4; OLIEHMBAThb BEPOATHOCTH pEAJbHBIX COOBITHI; COCTABIATH BEPOSTHOCTHYIO
MOJEJIb U HHTEPIIPETUPOBATH IMOJYYEHHBIN PE3yJIbTaT

YMeHue onepupoBarh NOHATUAMU: TOYKA, IIPsMast, INIOCKOCTb, IPOCTPAHCTBO, OTPE30K,
Iyd, BEIMYMHA YIJIA, IUIOCKUH Yrojl, JBYIPaHHBIM yroia, TPEXTPaHHBIM yrod,
CKpPELIMBAIOIINECS NPSMBIE, NApAJUIENBHOCTh W IEPHEHIUKYISIPHOCT TNPSIMBIX H
IIJIOCKOCTEM, YroJI MEXAY NMPSAMBIMH, YIOJI MEXKY IMPSAMON U IUIOCKOCTBIO, YTOJI MEKIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE MEXIY NPSIMBIMH,
paccTostHue MeXAy IUIOCKOCTSMH; YMEHHME MCIOJb30BaTh IIPM PEIICHHH 3a7a4
M3y4YeHHbIE (DaKThl U TEOPEMbl TUIAHUMETPUM; YMEHHUE OIIEHUBATh pa3Mepbl 00BEKTOB
OKpPY’KaIOILEr0o MUpa; CTPOUTh MAaTEMAaTUYECKUE MOJENIH C ITOMOIIBIO N€OMETPUUECKUX
MOHATUI U BEJIMYMH, PELIaTh CBA3aHHBIE C HUMU IIPAKTUYECKUE 3a1a4l
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YMeHue oneprupoBaTh NOHATUAMU: IUIOIMAAL PUTYpBL, 00bEM (UTYPBI, MHOTOIPaHHUK,
MpaBWJIbHBII MHOTOTPAHHUK, CEYEHHE MHOTOIPaHHUKA, KY0, Mapajjiesenumne], Npu3ma,
nupamMuza, puUrypa u MoBepXHOCTh BpAIlleHUs, IUIMHIP, KOHYC, Iap, chepa, MIonaas
cdepsl, TIOMAAb MOBEPXHOCTH MUPAMUJIbI, IPU3MBI, KOHYCA, IUIMHIpPA, 00bEM KyOa,
IIPSIMOYTOJIBHOTO TNapajijiesienuIeaa, NUpaMuabl, IpU3Mbl, IWIMHIPA, KOHYyca, 1Iapa,
pa3BEpTKa IMOBEPXHOCTH, CEUEHUS KOHYCa W IIWIMHAPA, I[ApAJJICNIbHBIE OCH WIH
OCHOBAHHIO, CEUeHHE IIapa, IJIOCKOCTh, Kacaromasicsi cdepsl, HMUIUHIpA, KOHYCa,
YMEHHUE CTPOMUTH CEYEHHE MHOIOIpaHHHMKA, M300pakaTb MHOTOIPAaHHUKH, (QUIYphl U




MMOBEPXHOCTHU BPAILEHHUS, UX CEYEHUSI, B TOM YHUCJE C TOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
yMEHHE  MPUMEHSITh  CBOWCTBA  TeOMETpUYEeCKUuX  (uryp,  caMOCTOATEIHHO
(dbopMyInHpoBaTh ONpeeIeHHs H3y4yaeMbIX (UTYp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
MpU3HAKaX TEOMETPUUECKUX (QUryp, OOOCHOBBIBATH WJIM OIpPOBEPraTh HX; yYMEHHUE
MPOBOANTh KiIaccu(UKanui GUIyp MO pa3IuyHbIM [pPHU3HAKaM, BBINOIHSTDH
HEO0OXO0IMMBIE JIOTIOTHUTETHHBIC TIOCTPOCHUS

VYMeHue onepupoBaTh NOHATHIAMMU: IBUKEHHUE B IPOCTPAHCTBE, apaJlIeIbHbIN IEPEHOC,
CUMMETpHUsl Ha IUIOCKOCTH M B NPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHuE 000U,
110/100HbIEe PUTYpBI; YMEHHUE PACIIO3HABATH PaBHbIE U 110100HBIE GUTYPHI, B TOM YHCIIE B
IPUPOJIE, UCKYCCTBE, apXUTEKTYpPE; MUCIOJIb30BaTh I'€OMETPUYECKHE OTHOIIEHUS IpPU
pelIeHNH 3a/1a4; HAXOIUTh T€OMETPHUECKUE BETMUMHBI (JUIMHA, YTOJl, IUIOMIa b, 00BEM)
11 IIpU PELICHUM 3ajad U3 APYTUX y4yeOHBIX IMPEIMETOB U U3 pealbHON JKU3HU; YMEHHUE
BBIUUCIISATh IF€OMETPUUECKHE BENMYMHBI (JIMHA, Yroj, Iulomiaab, o0BbEM, IUIOLIA/b
MIOBEPXHOCTHU), UCHOJb3Ysl M3ydeHHbIE (DOPMYJBI M METOJbI, B TOM 4YMCJE: IUIOLIA/b
MIOBEPXHOCTU NMHUPAMUJIBI, MPU3MBI, KOHYCA, LWIMHIpPA, IUIOMAab chepbl; 00bEM Kyoa,
IPSMOYTOJIbHOTO MapajieNienunesia, NupaMuIbl, OpU3Mbl, LHUIMHIpA, KOHYycCa, ILIapa;
YMEHHE HaXOJUTh OTHOIIEHHE 0OBEMOB 1OI00HBIX (QUTYP

Ymenue OIICpHUPOBAThL IMOHATHAMU: IPAMOYIOJIbHasA CHUCTEMa KOOpAWHAT, BCKTOP,
KOOpAWHATBI TOYKH, KOOPJAWHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOU3BCACHHUEC BEKTOPA HA
YKUCJIO, PA3JI0KCHHUC BCKTOpa II0 6331/10}/, CKAJLIPpHOC IIPOU3BCACHUC, BCKTOPHOC

12 MNPOU3BCACHUC, YIOJ MCKAY BCKTOPpAMH; YMCHHC MUCIIOJIb30BaATh BeKTopHBIfI u
KOOp,I[I/IHaTHHﬁ METOL MJIsT pCHICHUA TCOMETPHUYCCKUX 3a/lad U 3ada4 APYIrux y‘ICGHLIX
npeaAMETOB
VYMmenue BI)I6I/IpaTIa MOAXOOSAIINNA METO, JIJISI peiCHud 3aga4u; MIOHUMAaHNEC 3HAYUMOCTH

13 MAaTEMaTUKU B U3YyYCHHUU NTPUPOJHBIX U O6H_ICCTBCHHI>IX nmponeccoB n HBHCHHﬁ; YMCHUC

pacnio3HaBaTb IHPOABIICHUC 3aKOHOB MATEMATUKU B HCKYCCTBC, YMCHHUC IPHUBOIHNTH
MMPpUMEPBI MATEMATUYICCKUX OTKpLITI/Iﬁ pOCCHﬁCKOﬁ u MHpOBOﬁ MaTeMaTH4eCKOM HAayKH

INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, TIPOBEPAEMBIX HA EI'3 110
MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna ¥ BBIYUCIEHUS

1.1 | HarypanbHble u nenble yncia. [I[pu3Haku 1eIMMOCTH LEeNbIX Yhces

12 Parmonanbheie  uyucna. OOBIKHOBEHHBIE W JIECATUYHBIE JApOOM, NPOLEHTHl, OECKOHEUHBIE
' MEPUOANYECKUE TPOOH

13 ApudmeTnueckuii KOpeHb HaTypalbHOM creneHu. JleHcTBUS ¢ apUPMETUYECKUMHU KOPHIMHU
' HaTypaJIbHOM CTENIEHU

14  Crenens ¢ nensiM nmokazarenaem. CTENeHb ¢ pallmoOHAIBHBIM MoKa3aTesieM. CBONWCTBA CTETICHU

15 CuHyC, KOCHHYC M TaHT€HC YHMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIOBOTO
' aprymeHra

1.6  Jlorapudwm uncna. JlecsTHIHBIC U HATypaJIbHBIC JIOTapUPMBI




JlelicTBUTENbHBIE YMCHa. ApH(QMETHYECKHE OmNepalud C  JICHCTBUTEIbHBIMH  YHCIIAMHU.

L7 [TpuGnnxEHHbBIE BEIUMCIICHUS, ITPABUIIA OKPYTJICHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BHIUMCIEHUI
1.8 | IIpeoOpazoBaHue BBIpaKEHUI
1.9 | KowmruiekcHbie yncna
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 | Ilensie u qpoOHO-pAIMOHATBHBIC YPABHEHUS
2.2 | VppauuoHajbHBIC YpaBHEHHS
2.3 | TpuroHomeTpuyeckue ypaBHECHUS
2.4 | lloka3arenbHble U JIorapuMUIecKkre ypaBHEHUS
2.5 | Ilensie u qpoOHO-palMOHATBHBIC HEPABCHCTBA
2.6  HppaunoHanbHbIE HEPABEHCTBA
2.7 | lloka3arenbHble U JlorapuMuyeckre HepaBeHCTBA
2.8 | Tpuronomerpuveckrue HEpaBEeHCTBA
2.9 | CucreMsbl U COBOKYITHOCTU YPaBHEHUH U HEPABEHCTB
2.10 = YpaBHeHus, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuna cucTeMbl TUHEHHBIX ypaBHEeHUH. OnpeaenuTenh MaTPULIbI
3 OyHKIMH U TpaduKh
31 Oynkius, cnocoOsl 3ananus Gpyaknuu. ['paduk dynkuun. Bzaumuo oopatabie pyHKun. YETHBIE 1
' HeuétHble QyHKuuu. [lepuoanyeckue GyHKIUN
OOnacte ompeneneHuss MU MHoOKecTBO 3HaueHuil ¢ynxkuuu. Hymm dysxkuum. IlpomexyTtku
3.2 | 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKINU. MaKCUMYMbl U MUHUMYMBI (D)YHKIIMH.
Haubonbiiee u HanMeHblee 3HaueHHEe (QYHKIIUU Ha IPOMEKYTKE
33 CreneHHast QyHKIUS ¢ HATYpaJIbHBIM U LIEIbIM MokasareneM. E€ cBoiicTBa u rpaguk. CBoiicTBa 1
' rpaduK KOpHS N-0Oif CTENEeHH
3.4 | Tpuronomerpudeckue QyHKIUH, UX CBOWCTBA U rpaduKu
3.5  Tloka3arenpHas u norapudmuueckas QyHKIINH, UX CBOHCTBA U rpadpuku
3.6 | Toukwu pa3pbiBa. AcuMnTOTH rpadukoB ¢pyHkuuii. CBOKWCTBa QYHKINI, HEMPEPHIBHBIX HA OTPE3KE
3.7 | IlocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS MTOCIIEA0BATEILHOCTEH
3.8 | Apudmernueckas u reomerpuueckas nporpeccun. @opmMyia cI0KHBIX MTPOIIEHTOB
4 Hauana maTemMaTiueckoro aHaimsa
4.1  TlpousBoanas pynkuuu. [Ipon3BogHbie 31eMeHTapHbIX (yHKINN
49 [IpuMeHeHMe TPOM3BOAHON K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh U OIKCTPEMYMBI.
' Haxoxxnenne HarnOOoJbIIIero ¥ HAMMEHBIIETO 3HAYeHUS (DYHKIIMY Ha OTPE3Ke
4.3 | IlepBooOpaznas. MnTerpan
5 MHoxecTBa 1 JIOTUKA
5.1  MHoxecTBO, Olepaluy Haj MHOKecTBaMHU. Jluarpammel Ditnepa — Benna
5.2  Jloruka
6 BeposiTHOCTB M cTaTHCTHKA

6.1

OmnuncarenbHas CTaTHCTHKA




6.2  BeposTHOCTb
6.3  KomOuHnaropuka
7 I'eomerpus
7.1  ®urypsl Ha IJIOCKOCTU
7.2 | llpsiMble ¥ IJIOCKOCTH B IIPOCTPAHCTBE
7.3 | MHOTOrpaHHUKH
7.4 | Tena v MOBEPXHOCTH BPAIICHUS
7.5  KoopauHaTel U BEKTOPbI

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

Maremaruka. ['eomerpus. 10-11 kmacesl: yue6. mist oomeodpa3osat. opranu3zanuii / JI.C.
Artanacan — M.: [IpocBsiienue

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Martemaruka. ['eomerpust. 10-11 kmaccsl: yueb. s obmeoOpazoBat. opranuzanuii / JI.C.
Artanacsa — M.: [Ipocsiienue

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MUHTEPHET

bu6mmoreka [{OK https://m.edsoo.ru/

https://uchitelya.com/matematika/

https://urok.1sept.ru/

https://resh.edu.ru/

https://4ege.ru/gia-matematika/







