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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma yde6HOro Kypca «I'eomerpus» 6a30BOro ypoBHS sl 00yUaIOIIHXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanibHOrO roCyAapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa CpeIHEro oOmero oopa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
MPEIbSIBISEMBIX K MaTEMaTHUYECKOMY OOpa30BaHUIO, U TPATUIUN POCCHIICKOTO 0Opa30BaHUS.
Peammzanust  mporpamMmbl  o0ecrieuMBaeT — OBJIAJCHUE  KJIFOYEBBIMH  KOMIICTCHIHSMH,
COCTaBIISIIONIUMHU OCHOBY JIJISI CaMOPAa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUS, IIEJIOCTHOCTh
OOIIEKYJIBTYPHOTO, INYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHSI TMYHOCTH OOYYaIOIIHXCSI.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxHOCTh y4eOHOro Kypca T€OMETPHH Ha YpPOBHE CpEIHEro oomero o0pa3oBaHUs
00yCIIOBJICHA TPAKTHYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TEOMETPHH B HANPABJICHUU JIMYHOCTHOTO Pa3BUTHs OOydaromuxcs, (OpMHUPOBAHUS
(GYHKIIMOHATBHOW MAaTEMaTHYEeCKOH TPAaMOTHOCTH, HM3YYCHHS JIPYTHUX YYCOHBIX IWCIIMILINH.
PazButne y oOydaromuxcsi MPaBHIBHBIX IPEACTABICHUH O CYIIHOCTH W IPOUCXOXKICHUU
TEOMETPHYECKUX a0CTPAKIIUKA, COOTHOIICHUU PEATbHOTO M UACATBLHOTO, XapaKTepe OTPaKEeHUS
MaTeMaTHYECKOW HAYKOH SIBIICHUH W MPOIIECCOB PEAIbHOTO MUPA, MECTE FEOMETPUH B CHCTEME
HAyK W pOJIM MAaTeMaTHYCCKOTrO0 MOJCIMPOBAHUS B HAYyYHOM TIO3HAHMM W B TIPAKTHKE
CHOCOOCTBYeT (OPMHPOBAHUIO HAyYHOIO MHPOBO33PCHUS YYAIIMXCSI, a TaKXKe KadecTB
MBIIUICHHS, HEOOXOIUMBIX JIJIS Q/IANTAIlIU B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OJHUM U3 0a30BBIX MPEAMETOB HA YpPOBHE CPEIHEro OOIIero
o0Opa3oBaHMs, TaK Kak 00ECIeYrBaeT BO3MOXKHOCTh W3YYCHHUS KakK JWCIHMIUIAH €CTECTBEHHO-
HAYYHOI HaINPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe wbinieHue, GOpMHUpPYEMOE MPU H3YYCHHH OOYUYAIOMIUMHCS TOHSITHHHBIX
OCHOB TE€OMETPUM M TOCTPOCHHH IIETIOYKH JIOTMYECKUX YTBEPXKIECHUH B XOJ€ pEelIeHUSI
TEOMETPHUYSCKHUX 3a/1ad, YMEHWE BBIIBHUTAaTh M OINPOBEPraTh THUIOTE3BI HEMOCPEICTBEHHO
UCIIONB3YIOTCSl TPU PEIICHWU 3a7ad €CTeCTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHue OpueHTUPOBAThCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IaCTsIX
JeSTSIIbHOCTH 4elioBeka. OpreHTaIus 4eioBeKa BO BPEMEHHU ¥ MPOCTPAHCTBE — HEOOXOIMMOE
YCIIOBHUE €T0 COIUATBHOTO OBITHS, (hOpMa OTPAKEHUS OKPYKAIOIIET0 MUPA, YCIOBUE YCIIEITHOTO
TTO3HAHUS " AKTUBHOTO peoOpa3oBaHuUs JIEHCTBUTEIIEHOCTH. OnepupoBaHue
MPOCTPAHCTBEHHBIMH 00pa3amMu OOBEAMHSIET pa3HbIe BUJbI YYEOHON U TPYTOBOM NEATEIHHOCTH,
SBIIICTCS OJHUM W3 TIPO(ECCHOHATHLHO BaXKHBIX KauyecTB, ITO3TOMY aKTyallbHAa 3ajada
dbopMUpOBaHUS y 00yUYaONUXCS TPOCTPAHCTBEHHOTO MBIIUICHHSI KaK PA3HOBUIHOCTH 00Pa3HOTO
MBIIUICHAS] — CYIIECTBEHHOTO KOMITOHEHTA B MOATOTOBKE K MPAKTHYCCKOH JIEATSIBHOCTH 10
MHOTHM HaIpaBJICHUSM.

Llens ocBOEHUS TTporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpOBHE OOYUECHHS
— o0mieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE DPAa3BUTHE OOYYArOMIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH TPUOOPETCHUS W HCIIOJIH30BAHUSI CHCTEMATHYCCKHX T€OMETPUUYCCKUX 3HAHUUA U
JIeNCTBUH, crienn(UUHBIX TEOMETPUHU, BOZMOKHOCTH YCIIEIITHOTO TPOJAOKSHHSI 00pa30BaHUS 110
CHEIHUATBHOCTSM, HE CBS3aHHBIM C NMPHUKJIAIHBIM HCIIOJI30BAaHUEM T€OMETPHHU.

[Tporpamma o reoMeTpun Ha 6a30BOM YpOBHE MTpeIHA3HAUCHA I O0yJaIOINXCsl CPeHEN
IIKOJIbI, HE WCIBITHIBABIINX 3HAYMTENIBHBIX 3aTPYAHCHUH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus. Takum o0Opa3zom, oOydaromuecss Ha 0a30BOM ypOBHE JOJKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUEe YMEHUS, CBSI3aHHBIE CO CIENU(DUKON TeOMETPHH U HEOOXOAUMBIC IS )KU3HU B
coBpeMeHHOM o01iecTBe. KpoMe 3Toro, oHu MMEIOT BO3MOXKHOCTh M3Yy4UTh T€OMETPHIO Oojee
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ri1yOOKO, €Cl B JalbHEHIIEM BO3HUKHET HEOOXOAWMOCTb B T'€OMETPHYECKUX 3HAHUAX B
npo¢eCCHOHATIBHOM 1A TEIbHOCTH.

JlocTikeHue e OCBOSGHUS MPOrpaMMbl 00€CIICUNBACTCS PELIICHUEM COOTBETCTBYIOIINX
3anau. [IpuopureTHBIMU 3a/1auaMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIIOTCS:

e (opMupoBaHME INPEACTABICHHUS O TE€OMETPUM KaK 4YacTH MHUPOBOM KyJNbTypel U

OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e (opMupOBaHME IPEACTABIECHUS O MHOIOTPaHHUKAX M Tejlax BpaLIEHUs Kak o
BOKHEHIINX MAaTEMAaTUYECKUX MOJIEINIAX, MO3BOJSIOIINX ONMUCHIBATH U U3y4aTh Pa3HbIE
SBJICHUS OKPY>KAIOILIEr0 MUPA;

e (opMupoBaHME YMEHHs paclO3HaBaTb Ha UYEPTEXaxX, MOAEIAX U B PEaTbHOM MHpeE
MHOT'OI'paHHHMKH U Tejla BpallleHHs;

e OBJIAQJCHWE METOJaMH pEUICHHs 3aJad Ha IIOCTPOCHHS Ha HU300paKEeHHIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e (opMupoBaHHE YMEHHsS ONEPUPOBATh OCHOBHBIMH IOHATUSAMHU O MHOTOIPaHHHUKAX U
TeJIaX BpallleHUs] U UX OCHOBHBIMH CBOICTBaMU;

e OBJIQJICHUE aJTOPUTMAMHU PEHICHUS OCHOBHBIX THUIOB 33aay; (opMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNIbHbIE  pAacCyXkJE€HHS B  XOJ€  pPELICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
[IO3HABATEJILHOM aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUHN, KPUTUUYHOCTH MBILIUICHUS;

e (dopmupoBanue (GpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacrno3HaBaTh MPOSIBICHNUS F€OMETPUUECKUX TTOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peasbHBIX JKU3HEHHBIX CUTYyallMsIX U NPU H3YYEHMHM JPYTUX Y4eOHBIX IPEIMETOB,
NPOSIBJIEHUS] 3aBHUCHUMOCTEHl M 3aKOHOMEpPHOCTEH, (QOopMynIHpoBaTh UX Ha S3bIKE
reOMETpUM M  CO3/1aBaThb T'€OMETPUUYECKHE MOJENH, TMPUMEHITh OCBOEHHBIN
TEOMETPUYECKUI  ammapar Juisi pemeHus NPaKTUKO-OPUEHTHPOBAHHBIX — 3a/1ad,
UHTEPIPETHUPOBATH U OLIEHUBATH MOJTYYEHHBIE PE3yJIbTaThl.

OTnuuuTeNbHON 0COOEHHOCTHIO TPOTPAMMBI SIBJISIETCS BKIIFOUEHUE B KYpC CTEPEOMETPUH B
Hayajle ero U3y4eHus 3a/1a4, peliaeMblX Ha YpOBHE MHTYUTUBHOTO TMO3HAHUS, U ONPEIeIEHHBIM
o0pa3oM oOpraHu3zoBaHHas paboTa HajJ HHUMH, YTO CIOCOOCTBYIOT DPAa3BUTHUIO JIOTMUYECKOIO M
IPOCTPAHCTBEHHOI'O  MBIIUICHUS, CTUMYJIUPYET NPOTEKaHWE€ HWHTYMTUBHBIX IPOLIECCOB,
MOTHBHUPYET K JabHEHIIIEMY U3yYSHHIO ITPEIMETA.

[Ipeamourenue OTAAETCS HArIAIHO-KOHCTPYKTUBHOMY METONY OOY4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh NPEIMETHO-TPAKTUYECKOU
NesITeIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUH Y YUAIIUXCS B Kypce CTEpeOMETpUU
MPOBOAMTCA 3a CUET pElIeHUs 3aJad Ha CO3JaHHe MPOCTPAHCTBEHHBIX OOpa3oB M 3a/ad Ha
ONEepUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue obOpaza MPOBOJIUTCS C OMOPOH Ha
HarJsJHOCTD, a OTIEPUPOBAHUE 00PA30M — B YCIIOBUSAX OTBJIEUEHUS OT HAIJISATHOCTH, MBICTIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COAECPKaHUS.

OcHOBHBIE conepxkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukny, «lIpsMbie U MI0CKOCTH B MpocTpaHcTBe», «Tena BpameHus», «Bekropsl u
KOOpJMHATHI B IPOCTpaHCTBE». DOPMUPOBAHKE JTOTMUECKUX YMEHUN paclpeensieTcss He TOIbKO
[0 COAEp)KaTeNIbHBIM JIMHHUSM, HO W MO rojaM oOydeHHs Ha YpPOBHE CpeaHero oOIIero
oOpa3oBaHusl.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOEHUS
paboueii mporpamMmBbl, pactpeeaEHHbIM 0 ToAaM 00yUYeHHsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oMm,
YTOOBl  OBJAJEHUE TI'EOMETPUYECKMMU MOHATUSAMHM M HaBbIKAMHM  OCYIIECTBIISIIOCH
MOCJIEI0BATENIbHO U IOCTYNATENbHO, C COOJIIOJICHMEM INPHUHIMIA MPEEMCTBEHHOCTH, YTOOBI



HOBBIC 3HAHUS BKJIFOYATUCH B OOMIYIO CUCTEMY I€OMETPUYECKHX MPEICTABICHUI 00yJarOIInXCs,
pactupsis ¥ yrayOssis e€, 00pa3ys IpoYHble MHOXKECTBEHHBIE CBSI3U.
MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha usyuenue reomerpun orBoauTcs 2 yaca B Hegento B 10 knacce u 1 yac B Henento B 11
KJIacce, BCEro 3a JBa roaa ooyuenus - 102 yaeOHBIX Yaca.

COILEPKAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsimasi, TNIOCKOCTb, TpocTpaHcTBO. [lonsTHe
00 aKCHOMaTHYECKOM MOCTPOSHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIEJCTBUS U3 HUX.

B3aunmHoe pacnosioxkeHue MpsiIMbIX B MPOCTPAHCTBE: MEPECEKAIONINECs, apajlieIbHbIe U
cKkpemuBampomyecss npsamsie. llapainenbHOCT NpPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuieJbHble TPsIMbIE B MPOCTPAHCTBE; MAPALICTBHOCTh TPEX NPSIMBIX; MapauIeIbHOCTh
OpsIMOM M IUJIOCKOCTH. YTJbl C COHAIPABICHHBIMU CTOPOHAMHU; YIOJl MEXIy HIpsIMBIMH B
npoctpaHcTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  NapajulelibHblE  IJIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TuIocKkocTel. [IpocTeiimue mpocTpaHncTBEHHbBIE PUTYPBI HA MIIOCKOCTHU: TETPadIp,
KyO, mapauiesNienuIie]; MoCTPOSHNE CEUCHUH.

[lepneHUKYISIPHOCTh OPSMOM U IUIOCKOCTH:  MEPNEHAMKYJSpPHbIE IpsSIMbIE B
MPOCTPAHCTBE, TNPSIMbIE TMapajUiebHbIE M TEPHEHIUKYISIPHBIE K IIJIOCKOCTH, MPHU3HAK
NEePHEHANKYIISIPHOCTH IPSIMOM U IJIOCKOCTH, TEOpEMA O MPSAMOM NEPIEHAUKYISAPHOMN MIOCKOCTH.
VYrusl B IPOCTPAHCTBE: YroJl MEKY IPSIMOU U IJIOCKOCTBIO; IBYIPAHHBIN YTOJ1, JMHEHHBIN yroJl
JIBYrpaHHOro yria. l[leprneHIuKynasip M HaKJIOHHBIE: PAcCTOSHUE OT TOYKHU JI0 IIJIOCKOCTH,
paccTosiHue OT MPSIMOU /10 TIOCKOCTH, MPOEKIHs (GUTYPHI HA IIIOCKOCTh. [lepneHauKymsipHOCTh
IJIOCKOCTEM: MpU3HAK MNEPHEeHAUKYISIPHOCTH JABYX IUIockocteil. Teopema o  Tpéx
MePIEHINKYIISIPaXx.

MHuororpanHuKu

[lonsiTue MHOTOTpaHHWUKA, OCHOBHBIE DJJIEMEHTHl MHOTOTPaHHUKA, BBINYKIbIE U
HEBBINTYKJIbIE MHOTOIPAHHUKY; pa3BEPTKA MHOTOrpaHHMKa. [Ipru3ma: N-yroiapHas npusMa; rpaHu
Y OCHOBAHUS TIPU3MBI; TIpsiMasi M HAKJIOHHAs TPU3MBI; OOKOBAsi U TIOJIHASL TIOBEPXHOCTh MPU3MBI.
[Tapannenenunesn, NpsMOYTOJbHBIN MapauieNnenunen U ero cpoiictsa. Ilupamuaa: n-yronbHas
nupamMuJa, TpPaHU M OCHOBAaHHE NHUpaMUIbl, OOKOBas W TMOJHAs TOBEPXHOCTh MHUPaMUJIbI;
npaBUjbHAasl W YyCEU€HHas MUpaMuja. OJNEMEHThl Mpu3Mbl W nupaMmuibl. [IpaBuiibHBIE
MHOTOTPAaHHUKHU: TIOHSITHE TMPABWJILHOTO MHOTOIPAHHHUKA; MPaBWJIbHAS MPU3Ma M TpaBUIbHAS
NUPaMUJIa; TPaBUIIbHAS TPEYTONbHAS TUPAMU/IA U IPABUIIBHBIN TeTpadap; KyO. [IpeacraBnenue o
MPaBUIILHBIX MHOTOTPAHHHUKAX: OKTAdIP, OACKadAp U uKocadap. CedeHust Mpu3Mbl U TUPAMUJIBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSMOM, IJIOCKOCTH.
DJIeMEHTH CAMMETPHUH B TUpaMuax, apauieienuneaax, mpaBuIbHbIX MHOTOTPAaHHUKAX.

Brruncnenue 3meMeHTOB MHOTOTPAHHUKOB: pé0pa, Auaronanu, yriel. [Inomans 60koBoi
MMOBEPXHOCTH M TIOJIHOM MTOBEPXHOCTHU MPSIMOU MPU3MBI, TUIOIIAIh OCHOBaHHH, TeopeMa 0 O0KOBOM
MOBEPXHOCTH MpsMON mpu3Mbl. [Inmomaas GOKOBOIM MOBEPXHOCTH M TTOBEPXHOCTH MPABUIBHOMN
MHPaMUJIBI, TEOpEMa O TUIOMAAN yced€HHOM mupaMu/ibl. [Toustre 06 o0béMe. OO0BEM TUpaMUIBI,
MPU3MBI.

[Tonobusie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXKAY IUIOMAASIMH TOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEIl.

11 KJIACC

Tesa BpaleHus

[MunuHapuyeckas MOBEPXHOCTh, O00pa3ylolIMe IWIMHIPUYECKOH MOBEPXHOCTH, OCh
WIMHIPAYECKON moBepxHOCTU. [{umuHAp: ocHOBaHMS M OOKOBasi MOBEPXHOCTh, 00Opa3yromas u
OCh; TUTIOIIAh OOKOBOW U TTOJIHOW MTOBEPXHOCTH.



Konnueckasi MoOBepXHOCTb, OOpa3yrolliie KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYEeCcKoW moBepxHocTH. KoHyc: OocHOBaHME M BepuUIMHA, OoOpasyrolias U OCh; IJIOLIA/b
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliie W BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHTtp, paamyc, AUAMETp; IJIOLIAAb IMOBEPXHOCTH cdeprl. B3aumnoe
pacrioyio’keHue cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTb K cepe; miomaib chepsl.

N3o00pakeHue e BpalieHus Ha IIocKocTu. Pa3BépTka HUIuHIpa U KOHYCA.

KomOuHnanuu Tten BpalleHUs W MHOTOIPAaHHUKOB. MHOTOIpaHHMK, OINMCAHHBIM OKOJIO
cdepsr; chepa, BOUCaHHAs B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 00 o0O0BEMe. OcHOBHBIE CBoWcTBa 00BEMOB Tel. Teopema 00 o00BEME
IPSIMOYTOJIBHOT'O ITapaJijiesienumneaa 1 cieacTBus u3 He€. O0bEéM nunuuapa, konyca. O0bEM 1mapa
U II01a b Cephl.

[TomoGuble Tema B mpoctpaHcTBe. COOTHOUICHHS MEXAY IUIOMIAIIMH ITOBEPXHOCTEH,
00BéMaMu ITONOOHBIX TEI.

Ceuennss uumauHApa (MapajuleIbHO U NEPHEHAUKYJISIPHO OCH), CEUeHUs KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXOJALIee Yepe3 BepIINHY), CEYeHHUs 11apa.

BexkTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mockocty U B npocTpaHcTBe. C1oKeHne U BBIYUTAHUE BEKTOPOB. Y MHOYKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIAaHApHBIM BekTopam. [IpaBuio
napajuienenunena. Penenue 3anay, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEMCTBHUI C BEKTOpaMHU.
IIpsmoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTtBe. KoopaumHartel Bekropa. lIpocreiimue
3aJaud B KOOpAMHATax. Yroia Mexnay BekTopamu. CKansipHOe IpPOU3BEICHUE BEKTODPOB.
Borunicnenue yrioB Mexay NpsIMBIMU U IIOCKOCTAMHU. KoOpIAMHATHO-BEKTOPHBIM METOA Mpu
pELIEHNN TEOMETPUYECKUX 3a/1ay.

INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE pEe3yNbTAaThl OCBOEHMSI NporpamMmbl yuyeOHoOro mnpeamera «MaTemaTukay
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanme:

Cc(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW TMMO3UIMM OOYy4arollerocs KakK akTHUBHOTO U
OTBETCTBEHHOI'O 4WIEHAa POCCUMCKOro OOIIECTBa, MPEACTABIEHUEM O MaTEMaTHYECKHUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUN, MpOLENYp TIpa’kIaHCKOro oOliecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJEHCTBOBATH C COLMAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUH C UX (YHKIMSIMU M Ha3HAUEHUEM.

IIaTpuoTnyeckoe BocnUTAHME:

c(OPMHPOBAHHOCTBIO POCCUHCKON TPaXKAAHCKOM HACHTHYHOCTH, YBAXKEHUSA K MTPOIIIIOMY U
HACTOALIEMY POCCUHCKON MaTEMaTHKH, IICHHOCTHBIM OTHOIIEHUEM K JIOCTH)KEHUSM POCCUHUCKUX
MaTEMAaTUKOB M POCCHUICKOM MaTeMaTU4eCKOW IIKOJbI, K MCIOJIBb30BAHUIO 3TUX JAOCTHKEHHUH B
JIpYTUX HayKax, TEXHOJIOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHUHCKOTO Hapoja; c(hOopMHPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUIN HAyKU U JEATENbHOCTHIO YUEHOT0; OCO3HAHHMEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOHYHBOTO OYyTYIIIEToO.

JcTeTHYeCKoe BOCIIUTAHHUE:

ACTETUYECKUM  OTHOLIEHHWEM K  MHpPY, BKJIKOYas 3CTETUKY  MaTeMaTH4YeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7a4, PEIICHUH, PACCYXIACHUN; BOCIPUHUMYHBOCTHIO K
MaTEMaTHYECKUM acIEKTaM pa3JInYHbIX BUAOB UCKYCCTBaA.

Pu3nyecKoe BOCIUTAHNE:



c()OPMUPOBAHHOCTHIO yMEHHSI TPUMEHSATh MaTeMaTHYeCKHe 3HAHUS B HMHTEpecax
3I0pOBOr0 U 0€30macHOro odpasza >KM3HU, OTBETCTBEHHOI'O OTHOLICHHUS K CBOEMY 3J0POBBIO
(3mopoBoe mHTaHHEe, COATAHCHPOBAHHBIA PEKUM 3aHSATUU M OTABIXA, pEryispHas (Qusmdeckas
AKTUBHOCTH); (PU3MUECKOr0 COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHLHON
JESITEIIbHOCTBIO.

TpyaoBoe BociMTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIEHHOCTH TPYIOIIOOUS; MHTEPECOM K Pa3IMYHBIM
chepam npodhecCuOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MpPUIIOKEHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP OymyIiei mpodeccuu u peaan30oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIE IUIaHBl, TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaThdeckoMmy oOpa3oBaHHUIO U
camM000pa30BaHUIO HAa IPOTSHKCHUH BCEH )KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUU
MPAKTUYECKHX 3a7[a4 MaTeMaTHYeCKOil HalpaBiIeHHOCTH.

IK0JIOTHYECKOE BOCITUTAHUE:

c(OpPMUPOBAHHOCTHIO JKOJOTUYECKOW KYJIbTYpbl, NMOHUMAaHHEM BIUSHUS COLHUAIBHO-
OKOHOMHYECKUX IPOIECCOB HA COCTOSHHUE TPUPOIHOW W COIUAIBHON Cpeibl, OCO3HAHUEM
I00AaNbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUEeHTalMeld Ha  [pUMEHEHHe
MaTEeMATHYECKUX 3HAHUN ISl PeHICHUS 3a7a4 B 00JacTH OKPYIKAIOMIEH Cpelbl, TIaHUPOBAHUS
MOCTYIKOB M OIEHKU UX BO3MOXHBIX IMOCJIEICTBUHN ISl OKPY>KAIOILIEH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMS:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW U OOIICCTBEHHOW NMPAKTHKH, TOHAMAHHEM MATEeMAaTHYECKON HAyKU Kak chepsl
YeJI0BEUYECKON JESITebHOCTH, ATANOB €€ Pa3BUTHUS U 3HAYMMOCTHU JI Pa3BUTHUS LUBUIN3AIUY;
OBJIAJICHUEM SI3BIKOM MAaTEMATHKH U MAaTEMaTHIECKOU KYJIbTYpPOU KaK CPEJACTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISTh MPOEKTHYIO U MCCIIEI0BATENbCKYIO NESTEILHOCTh HHIUBUIYaTbHO
U B TpYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPaMMEBI yaeOHOTO TipeameTa «MaTeMaThkay
XapaKTepU3YIOTCS  OBJAQJCHHEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHbIMU  Oelicneusmu,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — YHUBEPCATbHLIMU — PecyNsAmUEHbIMU
Oelicmeusimu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnewusaiom Gopmuposarue 6a306bix
KOCHUMUBHBIX NPOYecco8 obyyaowuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYHCAOwe20 Mupa;
npuUMeHeHue 102UYeCKUX, UCCIe008amenbCKUX onepayull, ymeHut pabomamso ¢ ungopmayueti).

ba3zoBble lornyeckue 1eMcTBUA:

® BBIIBIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MaTEMaTHYCCKHX OOBEKTOB,

MOHSITHIA, OTHOIICHWUH MEXAY MOHATHAMHU; (HOPMYJTUPOBATH OIPEACICHUS TOHSATHH;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALIMU, OCHOBAHUS JJIsI 000OIICHUS
¥ CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHAN3a;
® BOCIPHHHUMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHUIaTeNbHbIE, eANHIUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIC,

® BBIBIIATH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IPOTHBOPEUHS B (haKTax,
TaHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSAX; MpeniaraTh KPUTEPUU ISl BBIIBICHUS
3aKOHOMEPHOCTEN U POTUBOPEYUHIA;
® JlenaTh BHIBOJIBI C HCIIOH30BAHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHAYKTHBHBIX
YMO3AKJIOUYEHUH, YMO3aKIIOUEHHUI [0 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JJOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKIACHU (TpsMble
U OT TPOTHUBHOIO), BBICTPaUBaTh AaApPryMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOIBL;



BBIOMpATh CIOCOO pemieHust y4eOHOH 3amau (CpaBHUBATh HECKOJBKO BAapHaHTOB
penreHus, BEIONpaTh Hanbosee MoaXOAAMINN ¢ yIETOM CaMOCTOSATENLHO BBIICICHHBIX
KPUTEPUEB).

Ba3oBrble ucciaenoBaresLCKUe AeliCTBHSA:

UCIIOJIb30BaTh  BOIPOCHl KAk  HCCIEAOBATEIIbCKUW  MHCTPYMEHT  MO3HAHUS,
(dbopMyIHUpPOBaTh BOIPOCHI, PUKCUPYIOIINE MPOTHBOPEUHE, MPOOIeMy, YCTaHABIHBATh
HUCKOMOE U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APIYMEHTHUPOBATH CBOKO IO3UIUIO,
MHCHMUC,

MPOBOJAUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM OKCIIEPUMEHT, HCCIEA0BaHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaThyecKoro oObeKTa, SBICHHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MCKAY OGT:GKTaMI/I, SABJICHUSAMM, ITPOLCCCAMU;
CaMOCTOSITeNIbHO  (OpMYyIUpOBaTh 00O0OIIEHUS ¥  BBIBOABI IO  pe3ylbTaTam
pOoBEAEHHOTO HAOIIOACHMS, UCCIEA0BaHUs, OLEHUBATh JOCTOBEPHOCTh MOTYyYEHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIIBUTaTh MPEIOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmanmeii:

BBISBIIATH AeUIUTHI UH(POPMAIUK, JTaHHBIX, HEOOXOIUMBIX JUIs OTBETAa Ha BOIIPOC U
JUIsl pEILICHNUs 3aa4H;

BBIOMpaTh HMH(OpPMAIMIO W3 HWCTOYHUKOB pA3JIMYHBIX THUIIOB, AaHAIM3HPOBATH,
CHUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUAOB U (HopMm
IIPEJICTaBICHHUSI;

CTPYKTYpUpOBaTh HMH(OpMaIMio, TMpeIcTaBIATh €€ B  pPa3sNUYHBIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBAaTh HAA&KHOCTh HMHPOPMAIMM IO CaMOCTOSITENBHO C(HOPMYIHPOBAHHBIM
KPUTEPUSM.

2) VHueepcanbhbie KOMMYHUKAMUGHBIE Oelicmeus, 00ecneyusaom chopmuposaHHoCmsy
COYUANLHBIX HABLIKOG 00YUAIOUJUXCA.
O0menue:

BOCIPUHUMATh U (POPMYIMPOBATH CYKJIEHUS B COOTBETCTBUM C YCIOBHUSIMHU U LIETIMU
OOlIeHMs; SICHO, TOYHO, I'PaMOTHO BBIPa)KaThb CBOIO TOYKY 3PEHHUSI B YCTHBIX H
IIMCbMEHHBIX TEKCTaX, 1aBaTh IOSCHEHUS 10 XOY PEIICHUS 3a7a4i, KOMMEHTHPOBATh
MTOJIy4EHHBIA pE3yibTarT;

B X0/ 00CYKJIEHHs 331aBaTh BOIPOCHI IO CYLIECTBY 00CYKAaeMOI TeMBI, TPOOIJIEMBI,
pelaeMoil 3a1a4u, BBICKa3bIBaTh UIEH, HALIEJIEHHBIE HA MIOMCK PELIEHUS; COITOCTABIIATh
CBOM CY)KJIEHUS C CYXKACHUSIMH JIPYTMX YYaCTHUKOB JMajora, 0OHapyKUBaTh pa3inyne
U CXOJICTBO TMO3UIMI; B KOpPpeKTHOW ¢opme (OopMyIHpOBaTh PaA3HOIIACUS, CBOH
BO3PaKEHUS;

IIPEJICTaBIISITh PE3YNIbTAaThl PELICHUS 3a/laul, SKCIIEPUMEHTA, UCCIIEI0BAaHUs, TIPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS C Y4YETOM 3ajau NpEe3eHTAlUu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyanunuecTBo:

MOHMMATh ¥ UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHAHON U WHANBHUYATBHOW pabOTHI IPU
penreHuy y4eOHbBIX 3a/1a4; IPUHUMATh 11eJIb COBMECTHOMN JIESITENbHOCTH, TUNIAHWPOBATh
OpraHu3allMI0 COBMECTHOM palOThl, paclpeneisTb BHIBI paboT, OTrOBapHBAThHCA,
00CyX1aTh MPOIECC U Pe3yJbTaT paboThl; 000011aTh MHEHHUS HECKOIBKUX JIFOCH;

y4acTBOBAaTh B IPYMIOBBIX (hopMax paboThl (00CyKaeHUsI, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBD» U MHBIE); BBITOIHATH CBOIO YaCTh PA0OTHI M KOOPMHUPOBATH CBOH JCHCTBHS



C APYTrUMH WICHAMH KOMAaH[bl; OIICHUBATh KaYeCTBO CBOETO BKJI/1a B OOIIUI MPOAYKT
110 KpUTEPHSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOECHCTBUS.

3) Yuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom hopmuposanue Cmolc08bix
YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCHU.

Camoopranusanus:

® COCTaBJIATH IUIaH, QITOPUTM pEIIEHUs 3a7ayH, BBIOMpATh CIIOCOO pelIeHUs ¢ y4yEToM
UMEIOUINXCA PECcypcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBaTb U
KOPPEKTHPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUU.

CaMOKOHTPOJIb:

e BJaJeThb HAaBbIKAMM II03HABATENbHON peQiIeKCUU Kak OCO3HAaHUS COBEpLIAEMbIX
JNEMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yiabTaTa PEUICHUs MaTeMaTH4ecKO
3aJa4H;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTbh IIPU PEIICHUU 3a/1a4d, BHOCUTD
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OLEHUBaTh COOTBETCTBUE pe3yibTaTa LEIM U YCIOBUSAM, OOBSCHATH IPUUUHBI
JOCTUKEHUSI WIM HEIOCTUKEHUS PE3yJbTaTOB JEATEIbHOCTH, HAXOAWUTH OILIMOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMU: TOUKA, NPsMasi, INIOCKOCTb.

[TpMeHATh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX IPU PEIIEHUN I€OMETPUYECKHUX
3az1a4.

OnepupoBaTb NOHATHUAMU: NAPAVIEIBHOCTD W NEPHEHIAUKYIAPHOCTh MpPSAMBIX U
IUIOCKOCTEM.

KnaccugunupoBats B3auMHOE paciookKeHHe IPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb NOHATHUAMHU: JIBYTPaHHBIM Yroj, TpaHM JABYIPaHHOTO Yyria, pedpo
JBYTPaHHOI'O yIJia; JUHEHHBINA yroJl ABYTPaHHOTO YIJIa; FpagycHas Mepa JBYTPaHHOIO yrIja.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIH W HEBBIMYKJIbI MHOIOIPaHHUK,
AJIEMEHTBHI MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHHUK.

PacriozHaBaTh OCHOBHBIE BUBl MHOTOTPAaHHHKOB (MHMpaMuja; MpU3Ma, MPSMOYTOJIbHBIN
napanjenenurnes, Kyo).

KnaccuguiupoBate MHOTOTpaHHUKH, BbIOMpass OCHOBaHUSA JUIS  KJacCUUKALUU
(BBIMYKJIBIE W HEBBITYKIbIE MHOTOTPAHHUKHU; TPABHJIbHBIE MHOTOTPAHHUKH; MpsMble U
HAKJIOHHBIE IPU3MBI, TapajlieIenUuIe/Ibl).

OnepupoBaTh MOHATUAMU: CEKYIIAs TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Yys METO/I CIIEIOB.

Crpouth ceueHuss MHOTOTPAaHHUKOB METOJIOM CIJIEJIOB, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTekH U3 PUCYHKOB NMPOCTHIX 00BEMHBIX GUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HAXOXKAEHUE TEOMETPUUYECKUX BEJTMUMH 1O 00pasliaM WU ajJropuTMaM,
MIPUMEHSISI U3BECTHBIE AHAJMTUYECKHE METObl NMPHU PEIIEHUU CTaHAAPTHBIX MaTEeMaTHYECKUX
3a/1a4 Ha BBIYMCIIEHUE PACCTOSHUN MEXy JBYMS TOUKAMH, OT TOYKU A0 NPSIMOM, OT TOYKHU A0
IUIOCKOCTH, MEXAY CKPEIINBAIOIUMUCS IPSIMBIMHU.

Pemrate 3a1aun Ha HAXOXKAEHUE TEOMETPUUECKUX BEJTMUMH 110 00pasliaM MU ajJropuTMaM,
IIPUMEHSS] U3BECTHBIC AHAJIMTUYECKHE METOBI NPU PEIICHUH CTaHAAPTHBIX MATEMAaTHYECKHUX
3a7lad Ha BBIYMCIIEHHE YIJIOB MEXJYy CKPEIIMBAIOIMMUCA MPSAMBIMH, MEXAY HIpSIMOH U
IUIOCKOCTBIO, MEKY INIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.



Boruncnsate 00BEMBI U TUIOMIANA TOBEPXHOCTEH MHOTOTPAHHUKOB (TPU3Ma, TUPAMUIA) C
pUMEeHEeHHEM (GOpPMYJ; BBIYUCIATH COOTHOUICHHS MEX1Y IJIOMIAAsIMU TOBEpXHOCTEH, 00bEMaMu
NOJO0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATUSIMU: CHUMMETpPUST B MPOCTPAHCTBE; IIEHTP, OChb U ILIOCKOCTH
CUMMETPHHU; IEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPBHI.

W3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATh MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUecKuX (pUrypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[IpumensTb reomerpuueckue (akTbl [ PELICHUS CTEPEOMETPUYECKHX — 3ajad,
NPENOIaraloIuX HECKOJIIBKO IIaroB PEIIeHUs, €CIM YCIOBUS NPUMEHEHHs 3a/laHbl B SIBHOH
dbopwme.

[TpuMeHsATh TpOCTEHIINE HPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAI[HOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKHX 3a]1a4.

[lpuBoMTH, TpPUMEpPH MATEMaTHYECKUX 3aKOHOMEPHOCTEH B TIPUPOAE U IKU3HH,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[TpuMeHATh TONMYYEHHBIC 3HAHUS HA IMPAKTHKE: aHAIM3HPOBATH peallbHBbIC CUTYAIlMH |
OPUMEHSTh HM3YyYEHHBIE TIOHATHUS B  MPOLECCe TMOWCKAa PElIeHHUs MaTeMaTU4YeCKH
chopMyITHPOBaHHOW MPOOIEMBI, MOAEIHPOBATH pPEATbHBIE CHTYallMd Ha S3BIKE T'€OMETPHH,
HCCJIEIOBATh MOCTPOEHHBIE MOJENTU C UCHOJIB30BAHHUEM T'€OMETPUUYECKUX TOHATUNH U TEOpeM,
ammapara anreOpbl; perarh NpakTHIeCKUe 3a7aui, CBA3aHHBIE C HAXOXKICHUEM I€OMETPUIECKUX
BEJIMYKH.

11 KJIACC

OnepupoBaTh NOHITUSIMU: IIMIIMHIAPUYECKAS TOBEPXHOCTb, 00pa3yIolue IUIUHAPUIECKON
MOBEPXHOCTH; NWIMHIP; KOHWYECKass MOBEPXHOCTh, 00pa3ylone KOHWUYECKOH MOBEPXHOCTH,
KOHYC; cpeprueckasi IOBEpXHOCTb.

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

OOBACHATH CIIOCOOBI MOJTyYSHUS TEJl BPALLEHHUS.

KnaccudumupoBars B3auMHOE pacnoyioxkeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTAa;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CJI0S, BBICOTA IAPOBOTO CIIOS; APOBOM CEKTOP.

Bbruucnate 00bEMBI U IUIONIANM TOBEPXHOCTEH TN BpallleHHs, TEOMETPHUECKUX Tel C
npuMeHeHueM Gpopmyi.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BIUCAHHBIA B cdepy U OIMNUCAHHBIM OKOJO
cdepsr; chepa, BIECaHHAs B MHOTOTPaHHUK HITH TEJIO BPAIICHUSI.

BbIuncnaTe COOTHOIIEHHS MEXTy IIJIOIMIAIMH ITOBEPXHOCTEH U 00bEMaMU MOJOOHBIX TEl.

N300pakaTh n3ydaemble (GUTYpbl OT PYKH M C TPUMEHEHHEM TIPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbINOTHATE (BBIHOCHBIE) MIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00OBEMHBIX (PUTYP: BUJT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tell BPaIleHUSI.

W3BnekaTh, HHTEPIPETUPOBATh U MPEOOPA30BBIBATE WHPOPMAIIHIO O TMPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OmnepupoBaTh MOHITHEM BEKTOP B TPOCTPAHCTBE.

BrInonHATh A€MCTBUS CIOXKEHHSI BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXKEHUSI BEKTOpa
Ha YUCII0, OOBSICHATH, KAKAMH CBOMCTBaMH OHH 00JIa/1al0T.

[TpuMeHsTh IPaBUIIO TapaslIeIeITHITe A,

OnepupoBaTh MOHATUSAMHU: JI€KAPTOBBI KOOPJAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOJIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yrojd MEXIy BEKTOpaMH, CKaJIIPHOE
MPOU3BEIeHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTte cyMMy BEKTOPOB U NMPOU3BEACHHE BEKTOPA HA YMCIIO, YIOJ MEXIY BEKTOPAMHU,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBarh IUIOCKOCTh YPAaBHEHUEM B ICKapPTOBON CHCTEME KOOPAMHAT.



[lpumensaTs reomerpuueckue (akTbl Ui pELICHUS CTEPEOMETPUYECKHUX  3aad,
HPENOJararolMX HECKOJILKO IIAroB PEHICHUs, €CIM YCIOBUS TMPUMEHCHHS 3aaHbl B SBHOW
dopme.

Pemate mpocTeiiiime reoMeTpuIecKue 3aaql Ha MPHUMEHCHNE BEKTOPHO-KOOPANHATHOTO
METOoJ1a.

Pemare 3agays Ha JOKa3aTEIbCTBO MAaTEMATUYECKUX OTHOIICHHH W HaXO0XICHUE
TCOMCTPHUICCKUX BCIWYHH I10 06pa3uaM WM aJIrOpuT™MaM, MpUMCEHAA U3BCCTHBIC MCTOAbI IIPU
pEIICHUH CTaHIAPTHBIX MATEMaTUIECKUX 3a71a4.

IIpuMeHATs IpocCTEHIINe NPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUUCCKHX 3a/1ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IIPUPOJAE U JKHU3HH,
pacro3HaBaTh MPOSIBJICHNE 3aKOHOB T€OMETPHH B HCKYCCTBE.

IIpuMeHATh NOJIy4EHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATh PEAJbHBIE CUTyalud U
OPUMEHATh M3YYCHHbIE TOHATHS B  TPOIECCE  TOMCKA  PEIICHHS  MaTeMaTHYECKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATH pEATbHBIE CUTyallMd Ha SI3bIKE T€OMETPHH,
UCCIIeI0BaTh MMOCTPOCHHBIC MOJENIN C HMCIOJIb30BAHHEM TCOMETPHUYCCKHX TOHITHH M TEOpEM,
arrapara aﬂrerH; pelmaTh MPAKTHUYCCKUC 3aa4u, CBA3AHHBIC C HAXOXICHUECM I'COMCTPUUCCKHUX
BEJTUYHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3eioB U TeM K I (uudposBbie)
n/n NPOrpamMMbl Bcero Oé{ TPOTLHBIC pﬁaKT"quK"e o0pa3oBaTe/ibHbIE
padoTbI padoTbl pecypebi
bubnuoreka LHOK
! Baezietine B cTepeomeTpHio 10 https://m.edsoo.ru/1c209e37
2 [IpsiMble M MIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuoreka HOK
[MapanienbHOCTh IPSIMBIX M IIOCKOCTEM https://m.edsoo.ru/1c209e37
3 [leprieHAMKyYIAPHOCTH NPAMBIX u 12 bubnnoreka HOK
IUIOCKOCTEN https://m.edsoo.ru/1c209e37
bubnnoreka LHOK
4 VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1 https://m.eds00.ru/1c209e37
bubnnoreka LHOK
> MrororpanHHuiH 1 . https://m.edsoo.ru/1c209e37
N bubnuoreka HOK
6 OOBEMbI MHOTOTPaHHHKOR 9 . https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHUs], pACCTOSTHUS U YTIJIbI 4 1 bubmorexa I1OK
P ' P T https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB 1O 68 5 0

I[TPOT'PAMME
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11 KJIACC

KoaunyecTBO yacon DJIeKTPOHHbBIE
. HaumeHoBaHue pa3gejioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 06PA30BATEIBLHBIE
padoThI padoThI pecypesI
bubanoreka LHOK
! Tena ppameris 12 https://m.edso0.ru/1c209e37
N bubnuoTeka LHOK
2 OOBEMEL Ten > . https://m.edso0.ru/1c209e37
bubnnoreka LHOK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://m.eds00.ru/1c209e37
4 [ToBTOpEHHE, 00001IeHHE, 7 1 bubnuoreka LHOK
CHUCTEMATH3AIMS 3HAHMHA https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB 1O 34 3 0

[TPOT'PAMME
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INOYPOYHOE IINTAHUPOBAHUE

10 KVIACC

No KosmnuecTBo yacos Jlara JyleKTPpOHHBbIEe HH(POBbIE

u/n Tema ypoka Beero Kourpoubusie IIpakruueckue S oOpaszoBaTe/bHbIE

padoTbI padoThbI pecypcsl
OcHoBHbIE MOHSTUSA
CTEPEOMETPUU: TOYKa, MpsiMas,
IJIOCKOCT, IPOCTPAHCTBO.

1 [TpaBuna n300paskeHus Ha bubmmotexa HOK
PHCYHKaX: H300paKEHHSI https://m.edsoo.ru/aecc77cd
IIJIOCKOCTEM, IapaJuIeIbHbIX
NpsAMBIX  (OTPE3KOB), CEPEIUHBI
OTpe3Ka
[TousTus: IepeceKaromecs

2 IJIOCKOCTH negeceKaIOEHeca 1 bubmorexa HOK

’ https://m.edsoo.ru/2d8a9c99
npsiMas U MI0CKOCTh
[TousTus: IepeceKarommecs
3 MIJIOCKOCTH negeceKaIOEHeCH 1 brbmmorexa HOK
’ https://m.edsoo.ru/db685e73
npsiMas U MI0CKOCTh
3HAaKOMCTBO C MHOTOT'paHHHMKaMHU,
n300pakeHue MHOTOIPAHHUKOB Ha bubnuorexa HOK

4 1 .
pHCYHKaX, Ha MPOEKIIMOHHBIX https://m.edsoo.ru/a63959d
yepTekax
Hauanpubie cBepeHuss o kyoe u

5 nupaMuje, HX PpasBEPTKH U 1 bubnuotexa HOK
MOJIETIN. Ceuyenus https://m.edsoo.ru/b30dff38
MHOT'OTPaHHUKOB
HavaneHbie cBemeHuss o kybe u

6 NApaMuJe, WX PpPa3sBEPTKH U 1 bubnuoreka HOK
MOJIEIH. Ceuenus https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
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Ilonatue 00 aKCHOMATHYECKOM

7 MMOCTPOEHUH CTEPEOMETPUH: bubnmoreka HOK
AKCHOMBI CTEPEOMETPHH u https://m.edsoo.ru/Occ5cafe
CIICICTBUS 3 HUX
[lonatne 00 aKCHOMAaTHYECKOM

8 MOCTPOEHUM CTEPEOMETPUH: bubnuoreka HOK
AKCHOMBI CTEPEOMETPUH u https://m.edsoo.ru/239c8cb4
CIIEJICTBUS U3 HUX
[lonsiTne 00 akcHOMATHYECKOM

9 MOCTPOEHUH CTEPEOMETPHUH: bubnmoreka HOK
AKCHOMBI CTEPEOMETPHH u https://m.edso0.ru/65c¢6b106
CIICICTBUS U3 HUX
[lonatne 00 aKCHOMATHYECKOM

10 MIOCTPOCHUHU CTEpEOMETPUU: bubnmnoreka HOK
AKCHOMBI CTEPEOMETPUH u https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
BsaumHoe pacnonoxeHue npsmMbix

11 B IIPOCTPAHCTBE: bubmmotexa HOK
NepeceKaronecs, napaieIbHbIe https://m.edsoo.ru/1a2520f6
U CKpPEIIMBAOLINECS MTPSIMbIE
[TapannensHOCTs  HPSIMBIX U
IUIOCKOCTEH B TPOCTPAHCTRBE:

12 HJ;;;HJCI);HEHHe HI[))(S)I;IEEE ) eB bubmmorexa TOK

https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE;  MapaLIENbHOCTh
TPEX MPSMBIX
[TapannensHOCTs  HPSIMBIX U

13 IJIOCKOCTE B NPOCTPAHCTBE: bubnuoreka HOK
[MapannensHocTh  TpAMOM U https://m.edsoo.ru/ee1d19b9
TUTOCKOCTH

14 Yrasl c COHANPaBJICHHBIMHU bubnuoTteka HOK
CTOpPOHAMHU https://m.edsoo.ru/9f4071b9
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Yron  Mexay — OpsAMBIMA B

bubnuoreka LHOK

15 POCTPaHCTBE https://m.edsoo.ru/fe733862
16 Yrom  Mexay — OpsAMbIMM @ B bubmuotexa HOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannensHOCTH TJIOCKOCTEH: bubnuoreka HOK
napaJuiebHbIC TNIOCKOCTH https://m.edsoo.ru/2e18f255
18 CsaoiicTBa napajieabHbIX bubnmoreka HOK
IUIOCKOCTEH https://m.edsoo.ru/e504d656
o | e meopsRememe oo 10K
' ’ https://m.edsoo.ru/4a28dc02
Ky0, apaJuienenumne/
20 [Toctpoenue ceueHuii bubimotexa HOK
https://m.edsoo.ru/1d434d0f
21 [TocTpoenue ceueHunit bubsmorexa HOK
https://m.edsoo.ru/ec26fe5d
KonTtponbHast pabora mno Teme
29 "l[IpsiMmple = M  TJIOCKOCTH B bubnmnoreka HOK
npoctpaHcTBe.  [lapamienbHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U MJIOCKOCTEN"
2 oot mepnemuompe Bubmorera LOK
' https://m.edsoo.ru/b19f6a5d
MpsIMBbIE B IPOCTPAHCTBE
24 IIpsimMbIe napasuiebHbIe 51 bubnuotexa HOK
MEePICHIUKYIISPHBIC K MJIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsimMbIe napasuiebHbIe 51 bubnuotexa HOK
MEePICHIUKYIISIPHBIC K MJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak  nepHeHAMKYISIPHOCTH bubnuoreka HOK
MPSIMOM U TUIOCKOCTH https://m.edsoo.ru/f85bfc46
27 [IpusHak  NEpHIEHAMKYISAPHOCTH bubnmnoreka HOK

MIPSIMOM U TUNIOCKOCTH

https://m.edso0.ru/79165d15
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28 Teopema 0 MPAMOi bubnuoreka HOK
NEePICHUKYIISPHON TNIOCKOCTH https://m.edso0.ru/635c5087
Teopema 0 psiMoit bubnmoreka HOK

29 MEPIEHANKYIIIPHOMN MIOCKOCTH https://m.edsoo.ru/bd3745f8
Teopema 0 MPpAMOi bubnuoreka HOK

30 NEePICHUKYIISPHON TNIOCKOCTH https://m.edsoo0.ru/7d18834b
[lepnieHAMKYISAp W  HAKJIOHHBIC:

31 paccTosHue oT TOYKHU o Bbubimnoreka HOK
IUIOCKOCTH, PACCTOSIHUE OT MPSIMO https://m.edsoo0.ru/33c477d3
710 TUIOCKOCTH
[leprieHAUKYNIAp W HAKJIOHHBIC:

32 paccTosHME  OT  TOYKH  JO bubnmoreka HOK
IUIOCKOCTH, PACCTOSIHHE OT IPSAMOM https://m.edsoo.ru/66fefadd
710 TUTOCKOCTH
[leprieHaUKyJIAp W HAKJIOHHBIC:

33 paccTosHME  OT  TOYKH  JO bubnmoreka HOK
IUIOCKOCTH, PACCTOSIHHE OT IPSAMOM https://m.edsoo.ru/a5b7b8e3
710 TUTOCKOCTH
[leprieHAMKYNIAp © HAKJIOHHBIC:

34 paccTossHHe  OT  TOYKH  JO bubnmmorexa LIOK
IUIOCKOCTH, PACCTOSIHUE OT MPSIMOi https://m.edsoo.ru/dbee22bc
10 TTIOCKOCTH

35 Yrael B IPOCTPAHCTBE:  yroi bubnmnoreka HOK
MEKIY MPSIMOM U TJIOCKOCTHIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBI  yros, JIMHEWHBIN bubnmnoreka HOK
yTrOJI ABYTPAHHOTO yriia https://m.edsoo.ru/5fa0b3ce
JIByrpaHHBI ~ yros, JIMHEWHBIN bubnuotexa HOK

37 yroJl JBYTPAHHOTO yriia https://m.edsoo.ru/c7c777ed
[TeprieHAUKYIIPHOCTH

38 IIJIOCKOCTEM: MIPU3HAK bubnuoreka HOK
NEePIEHAUKYIIIPHOCTH JBYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEN
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[lepnieH TUKYISIPHOCTD

39 IJIOCKOCTEH: MIPU3HAK bubmuotexa HOK
MEPIEHINKYIIPHOCTH JBYX https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEN
[lepneHquKyISIPHOCTD

40 IJIOCKOCTEH: MIPU3HAK bubnuoreka HOK
NEePICHIUKYIIIPHOCTH TBYX https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEN

N bubnuoreka LHOK

41 Teopema o TpEX MEpHEHANKYIApax https://m.edsoo.ru/e4972cdc

N bubnuorexa LHOK
42 Teopema o TpEX Mepren Ky 1Apax https://m.edsoo.ru/52188a7d
N bubnuoreka LHOK

43 Teopema 0 TpEX MEpHEHANKYIApaX https://m.edso0.ru/9f246736
KoutponbHas pabota mo Temam

44 "[lepneHIUKYISIPHOCTb IPSIMBIX U bubmmotexa HOK
wiockoctedl" u "YIIBl  MEKIy https://m.edso0.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"

[TonsiTne MHOTOTPaHHUKA,
OCHOBHBIE 3JIEMEHTBI EuGanorexa [TOK

45 MHOTOTDAFHHKA,  BOITYIJIbIE U https://m.edsoo0.ru/2d24e873
HEBBIITYKJIbIE MHOT'OI'DAaHHUKH; — '
pa3BEPTKAa MHOTOTPAaHHUKA
IIpu3ma: n-yrosmpHas  npu3Ma;

TPaHU M OCHOBAaHUS IIPU3MBIL; EuGanorexa ITOK

46 NpAMai ¥ HAIUIOMHAA  TIPHMBI, https://m.edsoo.ru/b4ad63ad
O0KOBasi W TOJHas TOBEPXHOCTh — '

MIPU3MBI
Hapannenennnevn, bubanoreka ILHOK
47 MIPSIMOYTOJIBHBIN TIapajuIeIeTHIIe]

U €ro CBOMCTBA

https://m.edso0.ru/8a7he683
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[Mupamuna: N-yroiapHas nupamMuaa,
rpaHd U OCHOBAHUE TMHPAMMU/IBI;

bubnuoreka LHOK

48 OOKOBasg W TOJHAs TOBEPXHOCTh hitps://m.edsoo.ru/fblcd0as
MU PAMH/IBI, MpaBUJIbHAsS u
yceu€HHasi upaMua
[IpaBuibHbIE MHOTOTPaHHUKHU:

MOHSTHE MPaBUILHOTO
MHOTOTPaHHUKA; MpaBUJIbHAS
49 npnsMapH HpaBI:IJIBHaSI EupaMm[a' bubamorexa HOK
’ https://m.edso0.ru/074c8865
MpaBUJIbHAS TpeyrojibHas
nupamMuaa u MPaBUJIbHBII
TeTpadap; Kyo
[IpencraBienre o0 MPaBUIBHBIX
50 MIII)OII‘[OFpaHHI/IKaXI P OKTadJIp bubmmorexa LIOK
’ https://m.edsoo.ru/a0fdd5bf
JOJIEKa’p U UKOCAdIP.
Cummerpusi B NPOCTPAHCTBE:
CUMMETpPHUSI OTHOCHUTEIIBHO TOYKH,

51 NpSAMOM, MJIOCKOCTH. JIEMEHTHI bubnmnoreka HOK
CUMMETPHU B nUpamuIax, https://m.edsoo.ru/b9e777d9
napajuiefienunenax, MpaBUIbHBIX
MHOTOTpaHHUKAX
Boruucnenune 3JIEMEHTOB

52 MHOTOTPaHHUKOB: pédpa bubmorexa LOK

’ https://m.edsoo.ru/6cdbecef
JMaroHalu, yTJIbl
[Tnomaas 60KOBOM MOBEPXHOCTH U
MOJTHOW  TIOBEPXHOCTH  TPSIMOM
53 MIPU3MBI HJ'IOIEI&,HL OCHO]faHI/Iﬁ bubmorexa LOK
’ 9 ’ https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOIl MOBEPXHOCTH
IIPSIMOM IIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH u Eu6morexa [TOK
54 ITOBEPXHOCTHU MIPaBUIBHON

nupamMubl, TCOpeMa O IUIOLIaAAn

https://m.edso0.ru/5603e30b
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OOKOBOW MOBEPXHOCTH yCEUEHHOM
MUPaAMU/IBI

KonrponsHast pabGora mo Teme

bubnuoreka LHOK

o5 "MHOrorpaHHUKH" https://m.edsoo.ru/a95f5c04
. bubnuoreka LHOK
56 [Tonsrue 06 0bnEme https://m.edsoo.ru/7ad0020b
N bubnuoreka LHOK
S OOBEM mupamu bt https://m.edso0.ru/235171b3
N bubnuoreka LHOK
58 OOBEM mupamiL! https://m.edsoo.ru/f47dfefd
. bubnuoreka LHOK
59 OOBEM mpamu b1 https://m.edso0.ru/79c10312
. bubnuorexa LHOK
60 OOLEM mipamu b https://m.edsoo.ru/2faadc3f
. bubnuoreka LHOK
61 OOBEM mpu3MbI https://m.edsoo.ru/79853608
N bubnuorexa LHOK
62 OOBEM mpu3MbI https://m.edsoo.ru/1e053890
N bubnuoreka HOK
63 OOBEM mpH3MbI https://m.edsoo.ru/482d3f51
64 KontponsHast pabGora mo Teme bubnuotexa HOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edsoo0.ru/28a6573c
[ToBTOpEHwue, 000011eHIe
65 CHUCTEMATHU3aLUs 3HAHUU. bubnuoreka HOK
[MocTpoenue CeUCHUH B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
IToBTOpeHme, 00o01ieHue
CUCTEMAaTH3aIIHS } .3HaHI/II/I. EH6IoTexa [TOK
66 Bbruncnenne pacCTOSHMNA: MEXAY

ABYMA TOYKaMH, OT TOYKH 10
HpﬁIMOﬁ, OT TOYKH OO ITINIOCKOCTH,

https://m.edsoo.ru/f7792ba9
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67

MEXIY CKPEITUBAIOIIMMHUCS
MPSIMBIMU

HToroBast KOHTpOJIbHAsL paboTa

bubnuoreka LHOK
https://m.edsoo.ru/b9146bc0

68

IToBTOpEHME, 000011IEHE
cucreMaTu3alnus 3HAHUH.
Beruucnenne  yrios: MEXIY
CKPCIIMBAOIIUMUCA  TPSIMBIMU,
MEXIy TpSMOH H IIJIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YTIIOB MEXIY
IUIOCKOCTSIMH

bubnuoreka LHOK
https://m.edso0.ru/56765e8b

OBILIEE KOJIMYECTBO YACOB IIO
[TPOT'PAMME

68
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11 KJIACC

KoaudecTBO 9acoB

JJIeKTPOHHBbIe UHM(POBLIE

Ne Tema ypoka Kont I Hata 00pa3oBaTeIbHBI
/i Beero POJIbHBIE PAKTHYECKHE | Loyopyng pa3oBareJ e
padoThI padoThI pecypcbl

1 z([:I/(Iba?\E:TpP'I nngsﬁia;: I;t)i’epg(a}?fécl; 1 Brbmorexa HOK

’ https://m.edsoo.ru/0341bc2b
cepsl
Bsaunmuoe pacnionoxxenue chepbl

5 W IIOCKOCTH;  KacaTellbHas 4 bubmuoteka LHOK
IUIOCKOCTh K cdepe; IIIoIaah https://m.edsoo.ru/bed12a43
chepnl

3 N3o0pakenue cdepsl, mapa Ha 1 bubnmnoreka HOK
wiockoctd. CeueHus mapa https://m.edsoo.ru/bc15f7f2
[{wimHapuYeckass MOBEPXHOCTb,

4 oOpasyromue HUIHHIPHIECKOU 1 bubnmoreka HOK
IIOBEPXHOCTH, 0Ch https://m.edsoo.ru/6054b8c1
[IUTHHIPAYECKON TTIOBEPXHOCTH
Humuaap: ocHOBaHUS M OOKOBas

5 MOBEPXHOCTh, OOpaszyromas | 1 bubnmnoreka HOK
0CBb; IJIOMIAAb OOKOBOM U MOJIHOU https://m.edso0.ru/188f6216
MOBEPXHOCTHU
H3o0paxenne LUIMHApPAa Ha
IIJIOCKOCTH. PassépTka

6 uuauHApa. CedeHus UMIUHApPA 1 bubnmnoreka HOK
(TTOCKOCTBIO, MApAILICTBHOM WITH https://m.edsoo.ru/016e25eb
MePICHIUKYIIPHON ocu
MATTUHIPA)

Konnueckas IIOBEPXHOCTb,

7 oOpa3yromue KOHHYECKOU 1 bubnmnoreka HOK
MOBEPXHOCTH, OCb W BEpIIUHA https://m.edsoo.ru/c94ba09b
KOHUYECKOU TOBEPXHOCTHU
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KOHYCZ OCHOBAaHUMEC M BECpIIHHA,

bubnuoreka LHOK

8 06pa3yIf’maﬂ wooch; TIomats https://m.edsoo.ru/897dd3b2
OOKOBOH U MOJTHON MOBEPXHOCTH

O momcots onommnn n Goxonar Bubmorera LOK

’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
Hzobpaxenue KOHYca Ha
miockoctu. Pa3BépTka KOHyca.

10 CeueHusi KoHyca (IUIOCKOCTBIO, bubnuoreka HOK
HapajuleIbHOW  OCHOBAHHUIO, H https://m.edsoo.ru/Obdelbe8
IUIOCKOCTBIO, IPOXOAIICH yepes
BEPILUHY)

11 KomOunanust Tten BpaiieHus u bubmmotexa HOK
MHOTOI'PaHHHKOB https://m.edsoo.ru/3cefl0e5
MHororpaHHuK, OTHCaHHBIH

12 0K0JI0 cdepsl; chepa, BIUCAHHAS bubnmoreka HOK
B MHOIOTPaHHUK WM B TEIIO https://m.edso0.ru/0b136158
BpaIleHus

13 [Toustue 06 00béMe. OCHOBHBIE bubnuoreka HOK
CBOIicTBa 0OBEMOB Tel https://m.edsoo.ru/26a03fb7

. bubnuorexa HOK

14 OOBEM 1IHE/Pa, KOHYCa https://m.edsoo0.ru/5513d87b

N bubnuoreka HOK

15 OOBEM mapa 1 nomane chepet https://m.edsoo.ru/d189bde2
[TonoOHbIe Tena B MPOCTPAHCTRE.

16 CooTHo1eHHs MEXKY bubnmnoreka HOK
TUTOMIAITMH MOBEPXHOCTEH, https://m.edsoo.ru/810cfleb
00BEMamMu MOJOOHBIX Tell
KonTtponpHas paborta mo Temam

17 "Tene? BpameHI;/m” u "OOGbembl bubmorexa LOK

TCI

https://m.edsoo.ru/4a33a8ab
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https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab

BCKTOp Ha IINIOCKOCTM H B

bubnuoreka LHOK

18 POCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Croxenue u BBIYMTAHUE bubnuorexa HOK
BEKTOPOB https://m.edsoo.ru/23f4f089
bubnuoreka LHOK
20 YMHOMKEHHE BEKTOPA Ha HCIIO https://m.edsoo.ru/dee379eb
Pa3noxxeHne BekTOpa MO TPEM Bubmioreka ITOK
21 HCKOMILTAHAPHbIM BEKTOPaM. https://m.edsoo.ru/a28fd74e
[IpaBuio napasuienenumnena
Pemenne 3apad, CBSI33H£ILIX S Bubmioreka ITOK
22 MPHMCHCHHCM HPABHIT ACHCTBIH https://m.edso0.ru/5a827900
C BEKTOpaMu
KoopauHatHO-BEKTOPHBINA METO]T EuGInoTexa [TOK
23 TPH  PELICHHI TCOMETpHHCCIX https://m.edsoo.ru/d3alfe30
3a/1a4
[IpssimoyronbHas cucrema
KOOpPJIMHAT B  MPOCTPAHCTBE. Eubmoreka [TOK
24 KOOpHHf{ aTel BEKTOPA. https://m.edsoo.ru/48db7058
IIpocreiimme 3a7a4u B
KOOpJMHATAX
roJt MEX BEKTOpPAMH.
25 3C/KZnstHoee v npOIingzI[)eHHe BH6H.HOTeKa LHOK
BEKTOpOB https://m.edsoo.ru/725effc4
26 Bpluuciaenue  yrioB  Mexay bubnuotexa HOK
IPSMBIMH U TJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KontponbHast pabota mo Tteme
27 "BeKTpopLI u pKOOpI[I/IHaTBI B EH6H_HOTeKa LIOK
npocTparcTse” ttps://m.edso0.ru/77c22fc5
[ToBTOpenue, o00600mIeHHE U
8 CHCTEMATHU3AIIHS 3HAHUM. bubnuoteka HOK

OcHoBHBIE  GUTyphl,  (aAKTHI,
TEOPEMBI Kypca TUIaHUMETPHH

https://m.edsoo.ru/1780ba5d
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https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d

[ToBTopenne, o0oOmEeHHEe W
cucTeMaTHu3aius 3HAHHUH.

bubnuoreka LHOK

29 OcHoBHble  GuUrypsl,  (aKTHI, 1 https://m.edsoo.ru/078cd184
TEOpPEMBI Kypca INIaHUMETPUU
[ToBTOpenue, o0000mIeHHE U

30 cUCTEMaTH3alys 3HAaHUU. 3agadu 1 Bbubianoreka HOK
IUIAHUMETPUM M METOIBbI  UX https://m.edsoo.ru/7491efe0
peleHus
[ToBTopenne, o0oOmEeHHEe W

31 CHUCTeMaTH3aIvs 3HaHUU. 3agadu 1 bubnnorexa HOK
IUIAHUMETPUM M METOIBI  HX https://m.edsoo.ru/4dffda97
pelIeHUs
[ToBTOpenue, o000OmeHNE U

30 CHCTEMAaTU3aLU 3HAHUH. 1 bubnuoreka LHOK
OcHoBHbIe  GUTYypbl,  (aAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTEpEOMETPUH

33 Hrorosas kKoHTpoJIbHAS paboTa 1 ﬁgg;?;;ée%asoo.ru lec2 455‘?2K

34 [ToBTOpenue, 0000mEeHne U 1 bubnuoreka HOK
cucTEMaTH3aIs 3HAaHUI https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB IIO 34

I[TPOTPAMME
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https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

MMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHA OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJTIACC
Kon .
pOBepsIEMOro IIpoBepsiembie TIpe/IMETHbIE  Pe3Y/ILTATHI OCBOCHHH OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yjabTara
7 ['eomeTpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
79 [IpuMeHATh aKCMOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX MPU PEIICHUHN
reOMEeTPUYECKUX 3a/1a4
73 OnepupoBatb MOHATUAMM: NApalleNbHOCTh  IEPIEHINKYIAPHOCTD
MPSIMBIX U TIJIOCKOCTEH
74 KnaccudunupoBaTs B3aMHOE PACIIOIOKEHHE MPSMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE
OrnepupoBaTh MOHATUSAMHU: IBYTPAHHBIN YTOJI, TPaHU JIBYTPAHHOIO yTJa,
7.5 pebpo IBYrpaHHOro yria, JIMHEHHBIM Yron JBYIpaHHOTO YIIa,
rpajycHasi Mepa JABYTrpaHHOTO yria
OrnepupoBaTh MOHSATUSIMHU: MHOTOTPAHHHK, BBITYKJIBIM M HEBBITYKJIBINA
7.6 MHOTOTPaHHUK, JJIEMEHTBI MHOTOTpaHHHKA, MIPaBUJIbHBIH
MHOTOTPaHHUK
77 Pacno3naBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MMUpaMujia, MpU3Ma,
MPSIMOYTOJIBHBIN Mapaienenumne], Kyo0)
KnaccudunupoBaT MHOTOTpAaHHUKH, BBIOMpAs OCHOBAHHS IS
78 Kkiaccuukanuu  (BBIMYKJIBIE W HEBBIMYKJIBIE  MHOTOTPAaHHUKH,
MpaBUJIbHBIE MHOTOIPAHHUKH, TPSMbIE U HAKJIOHHBIE MPU3MBI,
napauieIeunebl)
79 OnepupoBaTb  MNOHATHUIMU: CeKymass  IJIOCKOCTb, CceYeHue
MHOTOT'PAaHHUKOB
710 OOBSICHATh TPHUHIMIBI TOCTPOCHUS CEUYEHWH MHOTOTPAHHUKOB,
HCIIOJIb3YsI METOJI CIIE/I0B
CTpouTh CceyeHUss MHOTOTPAHHUKOB METOJOM CJIEJOB, BBIMOJIHATH
7.11 (BBIHOCHBIE) TUIOCKME YEPTEKH W3 PHUCYHKOB MPOCTBIX OOBEMHBIX
buryp: BUI CBEpXy, COOKY, CHU3Y
Pemmats 3amaun Ha HaX0XKIEHHE TEOMETPUUECKUX BETTUYUH 110 00pa3iam
WU aJITOPUTMAaM, TIPUMEHSS W3BECTHBIC aHATUTUYECKUE METOMBI TPH
7.12 pElIeHUH CTaHAAPTHBIX MATeMaTHYEeCKUX 3aJa4 Ha BBIYUCICHUE
PACCTOSITHUN M@Ky TBYMSI TOUYKaMH, OT TOYKH JI0 MPSIMOU, OT TOUKH J10
MJIOCKOCTH, MEK]Ty CKPEIIMBAIOLIUMUCS MPSIMBIMU
Pemmats 3amaun Ha HaX0XKIEHHE TEOMETPUUECKUX BETTUYUH 110 00pa3iam
WU aJITOPUTMaM, TIPUMEHSS W3BECTHBIC aHATUTUYECKUE METOMBI TPH
7.13 pEIIeHUHU CTaHJAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 Ha BBIYMUCIECHUE YIIIOB
MEXy CKpPEIIMBAIOIIMMHUCS MPSIMBIMU, MEXAY MPSMOM U MIIOCKOCTHIO,
MEXY IIIOCKOCTSIMU, ABYTPAHHBIX YIJIOB
Bbruncnsate 00bEMBI M IUIOLIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
714 (mpusma, mnHpamMuga) C OpUMEHEHHEeM  (GOpMYJ,  BBIYHCIATH

COOTHONIEHUS MEXKTy TUTOIIAIMU TIOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX
MHOTOTPaHHUKOB

24



715 OnepupoBaTh MOHATUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUHU (UTYPHI
W3BnekaTp, mpeoOpa3oBbIBATh U HMHTEPIPETUPOBATH WH(POPMAIHIO O

7.16 MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MPEACTaBICHHYI Ha
yepTekax U pUCyHKax
[TpumeHsTh reoMeTpudecKre (GaKThl AJIs PELICHUS! CTEPEOMETPUIECKUX

7.17 3ajay, MPEANoaralouiiX HECKOJbKO IIAaroB PEHICHUs, €CIH YCIOBUS
PUMEHEHHS 33J]aHbl B IBHOH popme
IIpuMeHATs mpocTeHIIne IIPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-

7.18 KOMMYHHKAIIIOHHBIE CHUCTEMbl MpPH PEIICHUU CTePEeOMETPUUYECKUX
3a1a4

719 [TprBOANUTE IPUMEPHI MATEMATUIECKUX 3aKOHOMEPHOCTEH B MIPUPOJIE U
JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHSATH TONYYEHHBIE 3HAHWA Ha TPAKTHKE: aHAIM3UPOBATH
peallbHble CUTYyalldd M MPUMEHSTh W3YYEHHbIE MOHITHUS B IpOIECcCe
MOWCKA pEIIeHUsI MaTeMaTW4ecKu C(OpMyITUpOBaHHONH MPOOIEMEI,

7.20 MOJIEJIMPOBATh PEeabHBIE CUTYAIIMH Ha SI3bIKE T€OMETPUH, UCCIIEOBATD
MOCTPOCHHBIE MOJIENIN C UCIIOJIIb30BaHUEM T€OMETPHUYECKUX TOHATHI U
TeopeM, amnmnapara anreOpsbl, pelaTh NPaKTUYECKUE 3a/1a4M, CBSI3aHHbIC
C HaXOXJICHUEM I'€OMETPHUYECKUX BEITHYUH

11 KJIACC

Kon .

HpoBepsieMoro IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATEL OCBOCHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero o01ero 06pa3oBaHus

pe3yJabTara

6 I'eomeTpust
OnepupoBatb HOHSATHAMMU: LWIMHAPUYECKast IIOBEPXHOCTH,

6.1 o0pa3yronme UWIHMHAPUIECKON TTOBEPXHOCTH, IWIMHID, KOHHYECKAs
MOBEPXHOCTb, OOpa3ylolIMe KOHUYECKOM TMOBEPXHOCTH, KOHYC,
chepudeckas MmoBepXHOCTh

6.2 Pacnio3naBate Tena BpameHus (HUIUHIP, KOHYC, cdepa u map)

6.3 OOBACHATH cIOCOOBI MTOJTyYeHHUs Tell BPALLeHUs

6.4 KnaccuduiupoBars B3aUMHOE pacroiioKeHUe cepbl U MI0CKOCTH
OnepupoBaTh MOHSATHSIMMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa,

6.5 BBICOTAa CETMEHTA, IIIAPOBOH CJIOH, OCHOBAaHUE IIAPOBOTO CIIOSI, BHICOTA
IIIAPOBOTO CJI0s1, IIAPOBOM CEKTOP

6.6 Bbuucnare 00bEMBI M IUIOMIAAM TOBEPXHOCTEH TeN BpalleHHs,
TE€OMETPHUECKUX TEJI C MPUMEHEHHEM (HOpMYIT
OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BIHCAaHHBIA B cdepy U

6.7 OIMCaHHBIN OKOJO cdephl, chepa, BIUCAHHASS B MHOTOTPAHHUK HIH
TEJIO BpAICHUS

6.8 BbIUKCIIATE COOTHOLIEHHS MEXAY IUIOMIAJIMH MOBEPXHOCTEH U

' 00BEMaMH TOTOOHBIX TEJT

6.9 H30§pa>1<am u3ydaeMble (PUTyphl OT PYKU U C IPUMEHEHHUEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IIOCKHE YEPTEXKHU M3 PHUCYHKOB IPOCTHIX

6.10 00BEMHBIX (GUTYp: BUI CBEPXY, COOKY, CHHU3Y; CTPOUTH CEUYCHHS TEI
BpAIICHUS
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6.11

W3Bnekarb, MHTEPIPETUPOBATh M MPEOOPa30BbIBaTH MH(POPMALHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (HUrypax, MPEACTaBICHHYIO Ha
YepTekKax U pUCYHKaxX

6.12

[IpumensTs reoMmerprueckue GakThl JUIsl pEIICHUS] CTEPEOMETPHUECKHUX
3a/1a4, MpeAIoiaraloliuX HECKOJBKO IIarOoB PEIICHHUs, €CIIU YCIOBHS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (opMme

6.13

OnepupoBarh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOSTHATE TEHWCTBUS CIIOKCHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
YMHOXCHHS BEKTOpa Ha YHCIIO0, OOBSICHATH, KAKUMU CBOHCTBAMH OHH
o0JIaaroT

6.15

HpI/IMCHHTB IIpaBHJIO IIapaJlICICuIeaa mpu CJI0XKECHUHU BEKTOPOB

6.16

OHepI/IpOBaTB MOHATHUAMU: JACKAPTOBbBI KOOPAWHATBI B IPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOpPA, paBECHCTBO BEKTOPOB, KOOPAHUHATHI BCKTOPA,
yrojia MEXKAY BEKTOpPpAaMH, CKaJIApHOC IIPOU3BCACHUC BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMILIIAHAPHBIC BEKTOPLI

6.17

HaXO,I[I/ITB CYMMY BCKTOPOB U HNPOU3BCACHUEC BCKTOpA HA YUCIIO, YI'OJ
MCXKAY BCKTOpaMH, CKAJIPHOC IMPOU3BCACHHUC, paCKIaAbIBaTb BCKTOP
110 IBYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTL IJIOCKOCTb YPABHCHHUEM B ﬂeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

6.20

Pemarsn HpOCTCfII.HPIC TCOMCTPHUUCCKUE 3ala4Yd Ha IIPUMCHCHHC
BCKTOPHO-KOOPAHWHATHOI'O METOJa

Pemrats 3aJa4ud Ha AJ0Ka3aTCIbCTBO MAaTCMAaTHUYCCKUX OTHOIIICHUN H
HaXOXJACHUC 'COMCTPUICCKUX BCIIMYUH I10 06pasuaM HJINK aJITOpUTMaM,
IIPUMCHSA HN3BCCTHBIC METO/bI npu PEIICHHUN CTaHAAPTHBIX
MAaTEMATHYCCKHUX 3aJa4

6.21

6.22

[IpuMeHATH TpOCTEHIINE IPOTrpaMMHBIE CpPEICTBA M AJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CHUCTEMBI IIpU PELIEHUHU CTEPEOMETPUUYECKUX
3a1a4

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U
JKU3HH, PACIIO3HABATh MPOSIBIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHsATH TMONyYEeHHBbIE 3HAHUS Ha IMpaKTHKe: AaHaJIU3HPOBATH
peayibHble CUTYallud W MPUMEHSATh HW3y4YEHHbIE MOHSATHS B Ipoliecce
MOMCKA pEUIeHUs MaTeMaTHYecKd C(HOpMyTUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh peajbHble CUTYAllU! Ha SI3bIKE T€OMETPHH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIEH C UCIOJIB30BAHUEM FE€OMETPUUECKUX MOHATHN U
TeopeM, arfrnapara anredpbl, penarb NpakTUYECKUe 3aJaul, CBsI3aHHbIE
C HAXO0KJIEHUEM I€OMETPUUECKUX BETUYNH
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
10 KUIACC

Kon
;

7.1

7.2

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

I'eomerpus

OcHoBHbIE TIOHATUS cTepeomeTpur. Touka, mpsmasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00 aKCHMOMATUYECKOM TIOCTPOCHHUU  CTEPEOMETPUU:  AKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

B3aumHOe pacmonoxeHue IpAMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJIibHble M CKpemmBaromuecs npsMble. IlapamuiensHocTs OpAMBIX U
IJIOCKOCTEM B  IIPOCTPAHCTBE: MapajuleNIbHbIE IIpsSIMBIE B IPOCTPAHCTBE,
[apaJUIEIBHOCTh TPEX NPAMBIX, NApaUIEIbHOCTh NPSIMON M INIOCKOCTU. YTJIBI C
COHANPABJICHHBIMA CTOPOHAaMH, YrOJI MEXKAy MpPsAMBIMA B IPOCTPAHCTBE.
[TapamnenpHOCTh  IUIOCKOCTEW: — MapajulebHblE  IIOCKOCTH,  CBOMCTBa
napajuleNbHbIX miIockocted. [Ipocreiimme npocTpaHCTBEHHblE (UIYpPBl Ha
IUIOCKOCTH: TETPadp, KyO, napasuiesnenunesi, IOCTPOEHUE CEUeHU I

7.3

7.4

7.5

7.6

[lepneHIUKYIApHOCTh NPSIMOM M IUIOCKOCTH: NEPIECHIUKYJSIPHBIE INpPSMBIE B
IIPOCTPAHCTBE, MPsSMbIE MApaJUICIbHbIE W IEPHNEHAUKYISIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAMKYJAPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MpsIMOHN
MEPIEHIUKYIISIPHON IIJIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YrOJI MEXKIY NPSIMOU H
IJIOCKOCTBIO,  JIBYITPAaHHBIA  YroJl, JIMHEHWHBIA yrojd JBYI'PaHHOIO  yIJia.
IlepnieHAUKYIAp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSHUE
OT NPAMOH JI0 TUIOCKOCTH, MPOEKIUs PUTyphI HA IIOCKOCTh. [IeprneHuKynsipHOCTh
IIJIOCKOCTEM: NMPU3HAK NEPIEHAUKYIIPHOCTH JBYX IIIOCKOCTER. Teopema o Tpéx
MEPIEHIUKYISIPAX

[loHsiTHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTIOIDAHHMKA, BBIIYKJIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHOrorpaHHuka. IIpusma: n-yrosbHas
IpU3Ma, TpaH! M OCHOBAHUS NPU3MBI, IpsIMasi U HAKJIOHHAS NpPU3MbI, OOKOBas U
IIOJIHAs [IOBEPXHOCTh MIPU3MBL. [Tapayutenenurnen, IPSIMOYTOJIBHBIN
napajuiesienuIe] U ero coiucrea. Ilupamupa: N-yronpHas nupaMuaa, TpaHU U
OCHOBaHHE MUPaMH/JIbl, OOKOBAsI U MOJIHASI TOBEPXHOCTh MUPAMU/IbI, IPABUIIbHAS U
yced€HHass INHpaMHJa. OJEMEHTBl MNpHU3Mbl W nHpaMuiabl. [IpaBuibHbIE
MHOT'OTPAaHHUKHU: MOHATHE MPABWIBHOIO MHOIOIPAHHHUKA, IIPABWIbHAS IpU3Ma U
IpaBUJIbHAs THpaMUJa, INPABWIbHAS TPEYroyibHas NUPAMUAA W IPaBUIIbHBIN
TeTpa’ap, KyO. IIpencraBieHue o0 NpaBUIBHBIX MHOTOIPAaHHMKAX: OKTadJp,
nozeKa’ap U ukocasapyrue CeueHust Ipu3Mbl ¥ TUPAMUIBI

CumMeTpusi B TMPOCTPAHCTBE: CHMMETPUS OTHOCUTEIBHO TOYKH, MPIMOM,
IJIOCKOCTH.  DJEMEHThl CHUMMETpPUM B MHpamMujax, Mapajuiesienumenax,
MPaBWIBHBIX MHOTOTPaHHUKAX

Boruncnenue 31eMeHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yrisl. [lnomansb
OOKOBOW TOBEPXHOCTH W TIOJMHOH MOBEPXHOCTH NPSIMOM MPU3MBI, IUIOMIAIb
OCHOBaHMH, TeopeMa 0 60KOBOM TOBEPXHOCTH MPsiMOi TTpu3Mbl. [Limomiaabs 60koBoMA
MIOBEPXHOCTH M TIOBEPXHOCTH IIPABWJIBHOM NUpaMUIbl, TEOpPEMa O ILIOIIAIU
yceu€HHoi mupamubl. [lorstre 06 00béMe. OOBEM TUPaMUIBI, TPU3MBI

7.7

[MomoOuele Tema B mpoctpaHcTBe. COOTHOMICHWS] MEXIY —IUIOMIAIIMHU
MMOBEPXHOCTEH, 00hEMaMK MOAOOHBIX TET
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11 KUIIACC

Koxa
6

6.1

6.2

IIpoBepsieMblii 31eMeHT COAepPKAHUSA
I'eomerpus

[umHaprYecKass MOBEPXHOCTb, 00pa3yloUIfe HHIMHIPUYECKONW IMOBEPXHOCTH,
OCh IWJIMHAPHYECKON moBepxHOCTH. IlwimHap: ocHOBaHMsS W OOKOBas
MOBEPXHOCTh, 00pa3yromias U 0Ch, TUIONIAb OOKOBOH H MOJHOM MOBEPXHOCTH

Konuueckasi MmMoBEepXHOCTh, OOpa3yloIMe KOHHYECKOW MOBEPXHOCTH, OCh U
BepIlIMHA KOHMYECKOH moBepxHOocTH. KoHyc: ocHOBaHMe U BeplInHa, 00pa3yrorast
U OCh, IUIOMAJAh OOKOBOH H TIONHOW TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0pa3yroliue 1 BbICOTa, OCHOBaHMSI U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, IMaMeTp, IUIOIIa b TOBEPXHOCTH ceprl. Bzanmuoe
pacmionoxkeHue cepsl U MIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, TIIomaab

chepnl

6.4
6.5

N300paxeHue Ten BpallleHus Ha IUIOCKOCTH. Pa3BépTka nunuHapa U KoHyca

KomOuHaumu Ten BpalieHWs W MHOTOTPaHHUKOB. MHOrOrpaHHMK, OMMCAHHBIN
0KO0JIO cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WIIM TEJIO BPALLCHUS

6.6

[Tonstue 06 00véMme. OcHOBHBIE CBoOiicTBa 00BEMOB Ten. Teopema 006 00BEME
OpSMOYTOJIBHOTO Tapajuienenunena u ciuenctsus u3 He€. OObEM muIMHApA,
koHyca. O0BEM 1m1apa u miomaab cepsl

6.7

6.8

[Tono6Guble Tena B npocTtpaHcTBe. COOTHOWIEHHS MEXIy — IUIOIIAASIMU
[OBEPXHOCTEH, 00bEMAaMHU MTOT0OHBIX TEN

Ceuenus nuiauHapa (mapaienbHO U MEPHEHAMKYISIPHO OCH), CEYEHHUS KOHyca
(mapasuienbHOE OCHOBAHHIO M IPOXOJsIIIee Yepe3 BepIInHY), CeYeHHUs I1apa

6.9

BeKTOp Ha TIIJIOCKOCTHU W B IPOCTPAHCTBC. CnoxeHue W BBIUMTAHUE BCKTOPOB.
YMHOXkeHUEe BEKTOpa Ha yucio. Pa3znokeHne BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. IlpaBunmo mnapawienenunena. Pemenue 3amad, CBA3aHHBIX C
MIPUMEHEHUEM MPABUJII ACHCTBUIN C BEKTOpaMU

6.10

[TpsimoyronbHass cucTeMa KOOpPAMHAT B IpocTpaHcTBe. KoopamHaTel BEKTOpa.
[Ipocreiiine 3agaun B KOOpJAMHATaX. YTroil MexAy BekTopaMu. CkaispHoe
IIPOU3BE/ICHNE BEKTOPOB. BhIUMCIEHUE YIVIOB MEXAY NPSIMBIMU U IIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIM METO/1 TPU PEIIEHUU T€OMETPUYECKUX 3a/1a4

MMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHUSA OCHOBHOH OBPA3OBATEJIBHOW IMPOIPAMMBI CPEJIHEIO
OBILIEI'O OBPA3OBAHUA

Kon

NpoBepseMoro OCHOBHOI1 00pa3oBaTe/ibHOH MNpoOrpaMMbl CpeJHero 001Iero
TpeOoBaHus o0pa3oBaHusi

IIpoBepsiemble TpeGOBaHNs K NPeIMETHBIM pe3yJbTaTaM 0CBOCHHS

Brnagenne metomamu JOKa3aTeNbCTB, alTOPUTMAMH DPEIICHUS 3a/1ad;
yMeHHe (DOpPMYITHpPOBaTH M OIEPUPOBATH MOHITHIMH: ONPEICIICHNUE,
aKcuoma, Teopema, CIEJCTBHE, CBOWCTBO, MPHU3HAK, JOKA3aTEIbCTBO,
paBHOCWIIbHBIC ~ (OPMYJIMPOBKH;,  TPUMEHITH  HMX;  YMCHHE
dbopMynupoBatb 00paTHOE U TMPOTHBOIIOJIOXHOE YTBEPXKICHUE,
NPUBOAMWTH TPHUMEPHl W KOHTPIPUMEPHI, HCIOJIB30BaTh METO.
MaTeMaTHYeCKON WHAYKIIUH; IIPOBOIUTH JOKA3aTEIbHBIC PACCYKICHHUS
NpH  pEIIeHUH 3a/a4, OICHHBATh JIOTHYECKYIO IPaBHILHOCTH
pacCyXJICHHI; YMEHHE ONEepUpPOBATh MOHITHSIMH: MHOXECTBO,
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MOJIMHOKECTBO, OTIEPALMH HaJ MHOXKECTBAMH; YMEHHE HCIOJIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIM  ammapaT s ONHCAHUS  pealbHbIX
MIPOLIECCOB U SIBICHUH U MPH PEIICHHUHU 3a]a4, B TOM YUCIIE U3 IPYTrUX
y4eOHBIX MTPEIMETOB; YMEHHUE OTIEPHPOBATH MOHIATUSAMU: Tpad, CBIZHBIN
rpad, nepeBo, IHKJI, Tpad Ha IUIOCKOCTH; YMEHHE 3a1aBaTh H
OIMCBIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMU; UCTIONB30BaTh Tpadbl Mpu
pelLIeHny 3a1a4

VYMeHue oneprupoBaTh NOHATUAMU: HATypallbHOE YUCIIO, LIEJI0E YHCIIO,
CTENEHb C LEJIBIM [1I0KA3aTeJIEM, KOPEHb HaTypalbHON CTEIIEHH, CTENIEHb
C palLMOHAJbHBIM IIOKa3aTeJeM, CTENeHb C JEeHCTBUTEIbHBIM
HoKasareneM, JiorapuM uucia, CHHYC, KOCHHYC U TaHIEHC
MIPOU3BOJILHOTO YHCJIA, OCTAaTOK IO MOJIYNI0, PAalMOHAIbHOE YHCIIO,
UppalMOHAJIBHOE  YHUCJIO, MHOXECTBa  HATypajbHBIX,  LIEJBIX,
palMOHANbHBIX, JACHCTBUTEIBHBIX YHCEN; YMEHHE HCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOLIUI 1eIUTENh U HAaUMEHbIIEe
of1iee kpaTHOe, aIropuT™ EBKiIMAa npu peueHun 3a1a4; 3HaKOMCTBO
C pa3jIMYHbIMM MO3ULHOHHBIMM CUCTEMAMM CUMUCICHHS; YMEHHE
BBINOJIHATh BBIYMCICHUE 3HAUYEHUI U MpeoOpa3oBaHMsl BBIPAXKEHUH CO
CTETeHsIMH U Jiorapudmamu, mpeodpa3zoBaHus APOOHO-PATUOHATBHBIX
BBIpQ)KEHUI; YMEHHE ONEepUpPOBaTh MOHATUSAMU: IOCIEI0BATEILHOCTD,
apupMeTHUecKass ~ TpOTpeccusi,  TI'eOMETpPHUYEcKass  IMporpeccus,
O0eckoHeuyHO yObIBaolas TIeoMeTpUYecKas Mporpeccus; yMeHue
3aJaBaTh  IOCIENOBaTEIbHOCTH, B TOM YHCIE€ C  IOMOIIBIO
PeKyppeHTHbIX  (OpMyJd;  YMEHHE  OINEpUPOBaTh  MOHATUAMHU:
KOMIUIEKCHOE YHCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIA, MOAYNb U
apryMeHT KOMIUJIEKCHOTO 4Mcia, (opMa 3amucu KOMIUIEKCHBIX YHCEN
(reomeTpuueckasi, TPUTOHOMETpUYECKass M anreOpavueckas); yMeETb
MIPOU3BOIUTH apuPMeTHYECKUE ACUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
MPUBOJUTh  NPUMEPHl  HCMOJb30BAHUS  KOMIUIEKCHBIX  YMCET;
ONEpUpPOBaTh TMOHATUSAMU: MaTpuua 2X2 u 3%3, omnpeneauTenb
MaTpHUIIbl, TEOMETPUYECKHI CMBICI ONPEAETUTENS

YMmenue OICpHUPOBATH MOHATHUAMU: pallMOHAJIBHBIC, HPPATHMOHAIBHEIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, HOI‘apI/I(I)MI/I‘-ICCKI/IC, TPUTOHOMCTPUYCCKUC
YpaBHCHHUA W HEPABCHCTBA, HX CHCTCMbI, YMCHHEC OIICPHUPOBATH
HOHATUAMHU: TOXKIACCTBO, TOXKIACCTBCHHOC Hp606pa3OBaHI/IC, YpaBHCHUC,
HCpPaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ N HCPaBCHCTB, PaBHOCHUIIBHOCTH
ypaBHeHHIZ, HCpPaBCHCTB MW CHUCTEM; YMCHHUC pPCIIaTbhb YpPABHCHMU,
HEPaBCHCTBA WU CHUCTCMBI C IMOMOINBIO PaA3JIWMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HCPABCHCTBA MW CHUCTEMbI C TMApaMCTpPOM; IPUMCHSATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBI JJI PCHICHUSA MAaTEMATUYCCKHUX
3aa4 U 3a1a4 U3 pa3JInIHbIX oOacreit HAayKHU U peaJIBHOﬁ KHU3HU

YMeHne omnepupoBaTh MOHATHUSAMH: (YHKIHSA, YETHOCTH (YHKIIHH,
NEPUOIMYHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKLIUH, MOHOTOHHOCTh
byHKIMH, SKCTpeMyM (YyHKIIUH, HAUOOJIbIIIEe U HAMMEHBIIIee 3HAUCHUS
GYHKIIMM Ha TPOMEXKYTKE, HENpepbhiBHAS (DYHKIHS, aACHMITOTHI
rpaduka GyHKOMH, TIepBas MW BTOpas TNPOU3BOAHAS (PYHKIUH,
reoMeTpHUeCKUil M (pU3nUYecKuii CMBICI TPOU3BOAHOM, TEpBOOOpa3Hasi,
onpeAeNEéHHbId HMHTErpall; YMEHHE HaxXOJuUTh acUMMOTOTHI Tpaduka
(YHKIIMU; YyMEHHE BBIYUCIATH MPOU3BOJHBIC CYMMBI, MPOW3BEICHMS,
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YaCTHOI'O U KOMIIO3ULUH (PYHKIUI, HAXOAUTh ypaBHEHHE KacaTeIbHON
K TpaduKy (GyHKIHU; YMEHHE HaXOIUTh MIPOU3BOIHBIEC JIEMEHTAPHBIX
(GyHKUMH; YyMEHHE HCHOJb30BATh IMPOU3BOAHYIO AJIS HCCIEI0BaHMS
(GbyHKIMN, HAXOUTh HAMOOJBIINE U HAMMEHBIINE 3HAYCHUS (PYHKIIHIA;
CTPOUTh TIpaUKd MHOTOWIEHOB C HCIOJIBb30BaHUEM almapara
MaTeMaTHYeCKOTO  aHAIW3a;  OPUMEHSATh  NPOU3BOAHYIO IS
HaXOXKJCHHUs HAWIy4Ilero pelIeHUus B INPHUKIAJHBIX, B TOM 4YHCIE
COLMAIbHO-)KOHOMHUYECKUX W  (U3MYECKUX 3a/]a4ax; HaXOIUTh
IUTOIIAN M 00BbEMBI (UTY € TOMOLIbIO HHTErpaa; IPUBOJUTH IPUMEPHI
MaTeMaTHYeCKOTO MOJAEIHPOBAHUSA C MOMOIIBI0 Au(QepeHIranbHbIX
ypaBHEHUH

YMenue onepupoBarh NOHATUSAMH: Tpaduk GyHKIUU, oOpaTHas
GbyHKIMS, KOMIO3UIMSA (QYHKIUH, JTMHEWHAsS (QYHKIHS, KBaApaTHIHAS
byHKIHS, paroHaIbHas byHKIMS, CTEIEHHAas byHKIHS,
TpUroOHOMeTpHUecKkne (yHKIHUHU, OOpaTHBIE TPUTOHOMETPHUYECKUE
GbyHKIMM, TOKaszareiabHas W Jorapupmudeckas (QYHKIHH, YMEHHE
CTPOUTH TpadUKHu M3YYCHHBIX (YHKIIHH, BBITOJIHATH MIPEOOPA30BAHUS
rpadukoB (YHKIIHI, UCTIOIB30BAaTh TPaQUKU ISl U3yYEHUS MPOIIECCOB
Y 3aBUCUMOCTEH, IIPH PEIICHUU 3a/1a4 U3 JPYTrUX y4eOHBIX MPEIMETOB
W 3aJa4 U3 pealibHOM JKM3HM; BBIpaKaTh (OpMylaMu 3aBHUCHMOCTH
MEX/Ty BSJIMYNHAMMU; MCIIOIH30BaTh CBOMCTBA U rpaduKu QyHKITHH IS
pelleHrs ypaBHEHU, HEpaBEHCTB U 3a/1a4 ¢ MapamMeTpaMu; n300paxkarh
Ha KOOPAWHATHOM INTOCKOCTM MHOXKECTBA PpEIICHWH ypaBHEHU,
HEPaBEHCTB U UX CHCTEM

YMeHue pemiatb TEKCTOBBIE 3aa4M Pa3HbIX TUIOB (B TOM YHUCIIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABM)KEHUE, pabOTy, CTOMMOCTh TOBapOB U
yCIYT, HaJIOTH, 3aJ1a4i U3 00J1aCTH yIpaBJIeHUs TUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHHUs, HEPABEHCTBA U UX
CUCTEMBI II0 YCIIOBUIO 3aa4, MCCIEI0BATh MOJYYCHHOE PELICHUE U
OLICHMBATh MPaBAONOJ00HOCTh PE3YJIbTaTOB; YMEHUE MOJEIUPOBAThH
peanbHBbIe CUTYallMd HA SA3BIKE MAaTEMATHKHU; COCTABIIATH BBIPAXKCHMUS,
YPaBHEHUs, HEPABEHCTBA M WX CHCTEMBl [0 YCIOBHUIO 33J1a4H,
HCCIEA0BAaTh IIOCTPOCHHBIE MOJENM C HCIOIb30BAHMEM alapara
anredpbl, MHTEPIPETUPOBATH MOJTYUEHHBIN pe3yabTaT

YMeHune ornepupoBaTh TOHATHSMHU: CpefaHee apu(pMETHUYECKOE,
MeqraHa, HauOoJIblllee ¥ HaWMEHbIIIee 3HAUYCHUSI, pa3Max, JUCTIEPCHS,
CTaH/IapTHOE OTKIOHEHHE YHCIOBOTO Habopa; yMEHHE W3BIEKaTh,
WHTEPIPETUPOBATh MH(OpMAIMIO, TPEACTABICHHYI0 B Ta0iMIax, Ha
auarpammax, rpadukax, OTpa)xxaronryro CBOMCTBA pealbHbBIX MPOIIECCOB
U SIBJICHUWH; TPEACTaBIATh WH(POPMAIMIO C TIOMOIIBIO TaOJHIl |
IUarpaMM; HCCIIEIOBaTh CTATUCTUYECKHE JlaHHbIE, B TOM YHCIE C
MPUMEHEHHEM TIpaUyYecKuX METOJOB M JJIEKTPOHHBIX CPEICTB;
rpadUyecKd HCCIeNOBaTh COBMECTHBIC HAONIONCHUS C TIOMOIIBIO
JiarpaMM pacCerBaHUS U JJUHEUHOW perpeccun

YMeHnue onepupoBaTh MOHATHUSIMHU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSITHOCTb CIYyYailHOrO COOBITHS; YMEHHME BBIYHMCIATH
BEPOATHOCTh C HCIOJIb30BaHUEM TIpaHUUecKUX METOJOB; MPUMEHSThH
(bopMyJIBI CIOXKEHUS U YMHOXEHHS BEPOSITHOCTEH, (hOpMyIy IMOJHOM
BeposiTHOCTH, (opmyny bepHymin, koMOuWHaTOpHBIE (aKTBl |
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(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMEHHE
ONEpPUPOBATh IOHATHUAMM: CiydallHas BEJIMYMHA, PACIPEICIICHUE
BEPOATHOCTEH, MaTEMaTUYECKOE OKUAAHNE, JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHHE CIly4yailHOH BeNMMYHMHBI, (YHKLIUU paclpeaesieHuss u
IUDIOTHOCTH ~ PaBHOMEPHOIO,  II0Ka3aTe€IbHOTO W  HOPMAJIBHOIO
pacupenesieHnid; YMEHHME  MCIOJIb30BaTh  CBOMCTBA  M3Y4YECHHBIX
pacnpeneseHui Ul peleHus 3a1a4; 3HAKOMCTBO C IIOHATHUAMMU: 3aKOH
OOJNBIINX 4YHCENl, METOJbl BBIOOPOYHBIX HCCICIOBAHM; yMEHHUE
IPUBOAMTH IPUMEPbHI MPOSABICHUS 3aKOHAa OOJIBLIMX YHCEI B
NPUPOJHBIX W OOIIECTBEHHBIX SIBJICHUSAX, YMEHHE OIEPUPOBATH
HMOHATUSMM: COYETaHHME, IIEPECTAHOBKA, YUCIO COYETAHUM, YHCIIO
MepecTaHoBOK; OMHOM HbIOTOHA; yMEeHUE TPUMEHSITh KOMOMHATOPHBIC
(bakThl U pacCyXICHHUs Ul pelleHHs 3a/ad; OLEHUBATh BEPOATHOCTU
peaIbHbIX  COOBITUH; COCTaBJISITh  BEPOATHOCTHYIO  MOJENb U
UHTEPIPETUPOBATH MOJIYYECHHBIN PE3yibTaT

YMeHue onepupoBaTh IMOHATHUAMU: TOYKA, IpsAMas, IIJIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA yrja, IUIOCKUHA Yrod,
JBYTPaHHBIA yroJl, TPEXI'PAHHBIM YroJ, CKPELIMBAIOLIUECS MPSIMBIE,
NapajuieIbHOCTh U NEPIEHIUKYJISIPHOCTh NPSMBIX U IUIOCKOCTEH, Yro
MEXy NPSMBIMH, YTrOJI MEXIY HMPSMOU U IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU J0 MIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMHU, PacCTOSIHUE MEXIY IUIOCKOCTSAMM; YMEHHE MCIIOIb30BaTh
NpU pEelIeHUH 3a/ad H3y4yeHHble (DaKThl U TEOpPEMbl IUIAHUMETPHH;
YMEHHUE OLICHMBATh Pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHUPA; CTPOUTH
MaTeMaTHYeCKUe MOJENIU C MOMOIIbI0 I'€OMETPUYECKUX MOHATUH U
BEJIMYHH, PEIIATh CBSI3aHHbIE C HUMU MPAaKTUYECKUE 3a7aun

10

YMeHue onepupoBaTh MOHATUSMU: TUIOMATL PUTYPBI, 00bEM GUTYDHI,
MHOTI'OrpaHHUK, HpaBI/IJ'II)HBII\/'I MHOTI'OrpaHHUK, CCHCHUEC MHOI'OI'paHHUKA,
Ky0, Mapaijienenure]], mpu3Ma, nupamuaa, Gurypa u MOBEPXHOCTb
BpalleHus, IUWINHIP, KOHYC, map, cdepa, mionanas chepsl, MmIonaib
MOBEPXHOCTH MHUPAMUBI, TPU3MBI, KOHYyCa, IIJIUHIApA, 00bEM KyOa,
MIpsAMOYT'OJIBHOTO IapauiCacnuIcaa, nNupaMuabl, IIprU3Mbl, OUJIUHIPA,
KOHYyca, mapa, pa3BEpTKa MOBEPXHOCTH, CEUYCHHS KOHYCAa U IIMIUHAPA,
napajyieIbHble OCH WM OCHOBAaHHWIO, CEYCHHE Iapa, IUIOCKOCTH,
Kacaromasics chepsl, NUIUHAPA, KOHYCa; YMEHHE CTPOHWTH CEUeHHUE
MHOTOTpaHHHKA, N300paxaTb MHOTOTPAaHHUKH, GUTYPBI U IOBEPXHOCTH
BpalllCHUsI, WX CEUEHHUs, B TOM YHUCIEC C MOMOIIBI0 DJIEKTPOHHBIX
CPEICTB; yMEHHE TPUMEHSATh CBOMCTBA TI'€OMETPUYECKUX (uUryp,
CaMOCTOSITENTLHO (POPMYITUPOBATH OMpEACIECHUsT H3ydaeMbIX QUryp,
BbIIBHUTATh TUIIOTE3BI O CBOHMCTBax H# IMpU3HAKaX TI'COMCTPUYCCKUX
¢uryp, 0oOOCHOBBIBaTH WU OIPOBEpPraTh HX; yMEHHE MPOBOIHUTH
Kiaccupukanuio QGUTYp 1O Pa3IMYHBIM TMPU3HAKAM, BBITIOJIHSTH
He00XO0IMMBIE JIOTIOTHUTENbHBIE TTOCTPOSHUS

11

YMeHHne omnepupoBaTh IMOHATUSMH: JIBIDKCHHE B IPOCTPAHCTBE,
HapaHJICHI:HLII\/JI NEpCeHOC, CUMMCTPHA HA ITNIOCKOCTHU U B MPOCTPAHCTBC,
MOBOPOT, TpeoOpa3oBaHWe TMOM00MS, TOMOO0HBIE (GUTYPHI, YMEHHE
pacrio3HaBaTh paBHbIC U MOJOOHBIE (PUTYPHI, B TOM YHCJIE B IPUPOE,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh T€OMETPUUYCCKHE OTHONICHUS
Inpru pCHICHUU 3ada4; HAXOAUTb TI'COMCTPHYCCKUC BCIMYHHBI (IIHI/IHa,
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yroia, Iuiomanas, 00bEM) MpU pEUIeHWH 3a7a4 M3 JAPYTUX YIeOHBIX
MIPEIMETOB U U3 PEATbHOMN KU3HU; YMEHUE BBIYUCIIATH TEOMETPUICCKUE
BEJIMYUHBI (JUTMHA, YTOJI, TUIOIMIab, OOBEM, IUIONIA L TTOBEPXHOCTH),
UCTOJB3ysl M3y4YeHHBbIE (HOPMYIBI U METOJNBI, B TOM YHCIE: IUIOIAIb
MOBEPXHOCTHU MTHUPAMU/IBI, TIPU3MbI, KOHYCa, IIIUH/IPA, IUIOMIAAb CHEpHI;
00bEM Ky0a, MPSIMOYTOJIBHOTO TapauIeNIenuIeaa, MUPAMU/IbL, TIPU3MBI,
MWIMHIPA, KOHyca, Iapa; yMEHHE HaXOIUTh OTHOLICHHWE OOBEMOB
NOJOOHBIX GUryp

YMeHue  onepupoBaThb  IIOHATUSAMM:  IPSIMOYIOJIbHAs — CUCTEMa
KOOPAMHAT, BEKTOP, KOOPIAMHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YHUCIIO, PA3JI0KEHUE BEKTOPA 110
0a3ucy, CKaJsipHOE IPOM3BEAECHUE, BEKTOPHOE IPOM3BEACHHUE, YIoJl
MEXIy  BEKTOpaMH; yMEHHE  MCIOJb30BaThb  BEKTOPHBIA U
KOOpJAMHATHBIA METOA Ul PELICHUS N€OMETPUYECKHMX 3ajad U 3a1ad
JPYTUX y4eOHBIX MPEAMETOB

YMeHue BbIOMpaTh NOAXOJAINIMM METOJ JJIs pelIeHMs 3a/layi;
IIOHMMAaHUE 3HAYUMOCTH MATEMAaTHKH B W3YyYEHUU INPUPOJHBIX MU
OOIIECTBEHHBIX MPOIECCOB M SBICHUH; yYMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MAaTEMAaTUKH B HUCKYCCTBE, YMEHHME IPUBOIUTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITHM POCCHUMCKOM M MHPOBOH
MaTEMaTHYECKON HAYKH

INIEPEYEHb DJJIEMEHTOB COIEPKAHUSA, IIPOBEPAEMbBIX HA EID IIO

MATEMATHUKE

Kox IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1 Yucna v BIYUCTICHUS

11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

19 Panmonanehpie uyncna. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOHM, MPOLIEHTHI,
OeCKOHEUHbIE MEPUOUUECKUE IpOOH

13 Apudmernueckuit KOpeHb HaTypajbHOH creneHu. [leiicTBus ¢ apupMeTHIeCKUMU
KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ menbIM mokaszareneM. CTENEeHb € palMOHAIBHBIM TOKa3aTesIeM.
CBolicTBa CTENEHU

15 Cunyc, KOCHMHYC M TaHT€HC YHMCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uucna. [lecaTuynble U HaTypaibHbIe JOrapupMbl
JlelicTBUTENnbHBIE uKCIa. ApUMETHUECKHE OIepalud C JAeHCTBUTEIbHBIMU

1.7 gyrciaamu. [TpuGnmkxEHHbBIC BRIYMCIICHNS, TIPABUIIa OKPYTIICHHS, TPUKH]IKA U OIICHKA
pe3yJbTaTa BHIYMCICHUN

1.8 ITpeoOpa3oBanue BoIpaXKEHUN

1.9 KomiiekcHele yncna

2 YpaBHEHMsI U HEPABEHCTBA

2.1 [enpie 1 1poOHO-paIMOHATILHBIE YPAaBHEHHUS

2.2 HppanmonanbHpie ypaBHEHHS

2.3 TpuronomeTpuueckne ypaBHSHHUsI

24 [TokazaTenpHbIC U JOTapU(DMUUECKUE YPABHEHUS
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2.5

Lenble u poOHO-palioHaIbHbIE HEPABEHCTBA

2.6 HppanmonanbHple HEPABEHCTBA

2.7 [TokazaTenbHbIC U JOrapu(MHUUECKIE HEPABCHCTBA

2.8 TpuronomeTpuueckre HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMu

2.11 Matpuia cucTeMbl JIMHEHHBIX ypaBHEHUH. OnpeaennTeslb MaTPULIbI

3 OyHKIMH U TpapUKH

31 @Oynkius, crnocods! 3axanus ¢yHkuuu. I'paduk GyHkinuu. Bzaumao oOpaTHbIe
¢dbyakuun. YErHbie 1 Heu€THBIC QyHKIMU. [leprnoanyeckue GyHKIIMN
OOnacte ompenesneHUuss U MHOXECTBO 3HadeHud QyHkuuu. Hymm ¢yHkumu.

39 [IpoMexxyTKH ~ 3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
Maxkcumymbl 1 MUHMMYMbl GyHKUMU. HanGosbliee ¥ HauMeHbllee 3HAYCHHE
(GYHKINU Ha TPOMEXKYTKE

33 Crenennasi ¢yHKIMs C HaTypajJbHBIM M LENbIM 1oka3ateneM. EE€ cBoiictBa u
rpaduk. CoiicTBa u rpaduK KOpHs N-0ii CTENEHH

3.4 Tpuronomerpuueckne GyHKIIUHN, UX CBOMCTBA U rpaduku

3.5 [Toka3zarenpHas u orapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKH

36 Toukm paspeiBa. AcumnToTsl TpadukoB Qyakmuit. CoiicTBa  (QyHKIMIA,
HENpepbIBHBIX HA OTPE3Ke

3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEJOBATEIbHOCTEH

3.8 Apudmernueckas u reomeTpuyueckas nmporpeccu. @opmyiia CI0KHBIX MPOLIEHTOB

4 Hauana MmaTemMaTiaeckoro aHaimsa

4.1 [IpousBonHas ¢pyHkiuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIMMA
[IpumeneHne NpoM3BOAHON K HCCIENOBAaHUIO (PYHKIMHA Ha MOHOTOHHOCTh U

4.2 sKcTpeMyMbl. HaxoxieHue HanOobIlero 1 HauMEHbIIEero 3HaYeHUs. (PYHKIIUN Ha
OTpe3Ke

4.3 [TepBooOpaznas. Muaterpan

5 MHo’xecTBa 1 JIOTUKA

5.1 MHokecTBO, Onepaly HaJ MHOXKecTBaMu. [narpammel Ditnepa — Benna

5.2 Jloruka

6 BeposiTHOCTB M CTaTUCTHKA

6.1 OnucarenpHas CTaTUCTUKA

6.2 BeposiTHOCTB

6.3 KombunaTtopuka

7 I'eomeTpust

7.1 @urypsl Ha MIIOCKOCTH

7.2 [IpsiMbIe ¥ TITOCKOCTH B ITPOCTPAHCTBE

7.3 MHororpaHHUKH

7.4 Tema v MOBEPXHOCTH BpaIeHUS

7.5 Koopaunaats! 1 BEKTOPHI
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O
MMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
l.Maremaruka: aredpa 1 Hadaja MaTeMaTH4eckoro ananusa, M 34 reometpus. ['eomerpus. 10-
11 xmaccel: yueb. st oOmeoOpa3zoBaT. opraHuzanuid: 0a30BBId W YrIIyONEHHBIN
ypoBaH/JI.C.ATanacsix u ap. — 8 —e u3a. — M.: [Ipocsemenne, 2020. — 287 ¢
METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
1.AnekceeBa E. E. UnTepakTuBHBIEC J1a00OPATOPHO-TIPAKTHYECKUE PAOOTH. YUEOHBIM MpEAMET
«Matemaruka». YrayOneHHslid ypoBenb, 10—11 kiaccel: MeTOIMYECKHE PEKOMEHAALUHU IS
yuureneli / E. E. AnekceeBa. — M.: ®I'BHY
2. E. E. AnekceeBa, E. B. bynko u np.; nmox pen. JI. O. Pocnosoit. M.: ®T'BHY «MucTutyT
cTpateruu pas3BuTHs oOpaszoBanms», 2022. — 143 c. — [DnekrtponHbiii pecypc]. — URL:
https://edsoo.ru/Matematika_uglublennij_uroven_Realizaciya_trebovanij_FGOS _
osnovnogo_obschego_obrazovaniya_Metodicheskoe posobie dlya_uchitelya.ht m
3. Pocnosa JI. O. Anekceesa E. E., Bytiko E. B., Kapamosa U. 1. Maremaruka (yrimyOneHHBIN
ypoBeHb). Peanuzarus tpedoBanuiit ®I'OC ocHOBHOTO 001Iero 00pa3oBaHUs: METOAMYECKOE
nocobue mns yuurens / JI. O. PocnoBa,«MHCTHTYT cTparerun pa3BuTusi oopazoBanus PAOy,
2023
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCblI CETU UHTEPHET
1. POII https://resh.edu.ru/
2. Uudoypoxk.uer https://videouroki.net/?login
3. XpaHunuiie eIuHON KOJUIeKIMH HU(POBBIX 00pa30BaTEIbHBIX PECYPCOB, II€ MPEACTABICH
IIMPOKHUI BEIOOP ANIEKTPOHHBIX mocobwuii http://school-collection.edu.ru
4. @enepanbHasg cuctemMa MHGOPMAIMOHHO-00PA30BaTENbHBIX pecypcoB (MH(MOPMALIMOHHBIN
noptan)http://wmolow.edu.ru
5. IToaroroBka k 3x3amenam https://math-ege.sdamgia.ru
6. Odbunmaneueiii caiit EI'D http://www.ege.edu.ru/
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