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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS AJIsi 00YyYaIOLIHXCS
10 —11 xmaccoB pa3paboTana Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHJapTa cpexHero odmero odpa3oBaHus, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpEOOBaHMIA,
HPEIBSBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPAIULUIl POCCHUIICKOrO 0Opa3oBaHMUS.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHs W HEMPEPHIBHOTO 00pa30BaHUs, LEIOCTHOCTD
06HIGKYHBTypHOFO, JIMYHOCTHOTI'O M MTO3HABATCIbHOI'O pa3BUTHA JIMYHOCTH 06yqa}0mnxcsl.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca Te€OMETPUM Ha YpPOBHE CpEIHEro oomero oO0pa3oBaHUS
00yCIIOBJIEHa TPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX U MPEIMETHBIX pPe3yJIbTaToOB
00y4YeHHsI TEOMETPHH B HANpPABJICHUU JIMYHOCTHOTO PA3BUTUS OOYyYaromuXcs, (OPMHUPOBAHUS
(GyHKIIMOHAIBHOW MaTeMaTHYeCKONH TPaMOTHOCTH, H3Y4YEHHs APYrUX YUeOHBIX AUCIMILIUH.
PazButne y oOydarommuxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
FEOMETPUUECKUX a0CTPAKIIUK, COOTHOIIEHUU PEAbHOTO U HJCAbHOTO, XapaKTepe OTPasKeHUs
MaTE€MaTU4YeCKONW HAayKOM SIBJICHUH W IPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUMU B CUCTEME
HAyK W pOJIM MAaTeMaTU4YeCKOr0 MOJEIHPOBAHUS B HAYyYHOM TIO3HAHMM M B TIPaKTHKE
CHocoOCTBYeT (POPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKXKe KadecTB
MBIIUICHHSI, HEOOXOIUMBIX JJISl /1allTAllii B COBPEMEHHOM OOIIECTBE.

['eomerpust siBisieTCss OAHMM W3 0a30BBIX TPEIMETOB HA YpPOBHE CPEIHETO OOIIEero
o0pa3oBaHus, TaKk Kak oOecledrBaeT BO3MOXKHOCTb M3YYEHHUS KaK IUCLUIIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MpbllUIeHHE, (GopMHpyeMOe MpU H3YyYEHUH OO0YYarolIMMHUCS HOHSITHUHHBIX
OCHOB T€OMETPUM M TOCTPOEHUM LEMOYKU JIOTUYECKUX YTBEPXKIEHUH B XOJie peIIeHUs
T€OMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTaThb W OIPOBEPraTrh THIIOTE3bl HEMOCPEICTBEHHO
UCTOJIB3YIOTCSl MPU pEIIeHUH 3a7ady eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YAaCTHOCTH M3 Kypca
bu3uku.

YMeHHe OpHUeHTHPOBAThCS B MPOCTPAHCTBE MIPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0macTsaX JesTeTbHOCTH 4YenoBeka. OpHeHTalusi YeloBeKa BO BPEMEHU M IMPOCTPAHCTBE —
HEO0X0/IMMOE YCIIOBHE €ro COLMaIbHOrO OBITHS, (hopMa OTPaKEHUS OKPYXKAIOLIEr0 MUpA,
YCIIOBHE  YCHENTHOTO TIO3HAHWUS W aKTHBHOTO  TPEoOpa3oBaHHs  JACHCTBUTEIHHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSIET pa3Hble BUAbI YUeOHOH U TPYyJ0BOM
NEeSITeTbHOCTH, SIBIISIETCS OJHUM W3 MPO(ECCHOHATBHO BaXKHBIX Ka4yeCTB, MOATOMY aKTyalbHa
3agada (OpMHUPOBAHUS y OOYUAIOMIMXCSl MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOTO MBIIUIEHUS! — CYHNIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTHYECKON
JEeSITebHOCTH 110 MHOTUM HAIPaBJICHUSM.

Ilens ocBOeHUS MporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypOBHE 00yUEHUS
— o0mieoOpazoBarenbHOE M OOIIEKYIBTYPHOE DPA3BUTHE OOYJAIOMIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUYECKUX T'€OMETPHUECKUX 3HAHWH U
JecTBUH, crienu(UIHBIX T€OMETPUU, BO3SMOXXHOCTH YCIIELTHOTO MPOJI0JDKEHHs 00pa30oBaHus Mo
CHENHATBHOCTSIM, HE CBS3aHHBIM C MPHUKJIAIHBIM HCITOJ30BAHUEM T€OMETPHHU.

[Iporpamma mo reoMeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYCHA IS OOYYaIOIIMXCS
CpeIHEeH WIKOJIbI, HE HCHBITHIBABIIMX 3HAYUTEIbHBIX 3aTPYJHEHUH Ha YpOBHE OCHOBHOIO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0mre MaTreMaTH4eckue yMEHHUs, CBA3aHHbIE CO CleUu(UKON reOMEeTpUH U HEOOXOIUMBIE IS
KHU3HU B COBpeMEHHOM o01iecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO



Oosee ri1yOOKO, €Clii B JalbHEHIIEM BO3ZHUKHET HEOOXOAUMOCTh B T€OMETPUUECKUX 3HAHUSAX B
npo¢eCcCHOHATIBLHOM 1A TEIbHOCTH.

JlocTiokeHue e OCBOCHUS MPOrpaMMbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3anau. [IppopureTHBIMU 3a/1auaMu 0cBoeHuUs Kypca «['eomeTpumn» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIIOTCS:

e (opMupoBaHME INPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOM KyJIbTypel M

OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e (opMupOBaHME IPEACTABIECHUS O MHOIOTPaHHUKAaX M TejlaX BpALIEHUS Kak o
BOKHEHIINX MaTEMAaTUYECKUX MOJENSIX, TO3BOJIIOLIMX ONMCHIBAaTh U U3Yy4aTh pa3HbIe
SBJICHUS OKPY>KAIOILIEr0 MUPA;

e (opMupoBaHME YMEHHs paclO3HaBaTb Ha 4YEPTEXKaX, MOJEIAX M B PEaJbHOM MHUpE
MHOT'OI'paHHHMKH U Tejla BpallleHHs;

e OBJIAQJCHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha HU300paKeHHIX
IIPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHHE yYMEHHs ONEpUPOBATb OCHOBHBIMHU IOHSTUSAMHU O MHOTOTPAHHUKAX U
TeJlaX BpallleHUsl U UX OCHOBHBIMH CBOICTBaMU;

e OBJIQJICHUE aJNTOPUTMAMHU PEHICHUS OCHOBHBIX THUIOB 3aaay; (OpMHpPOBAHWE YMEHHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pacCyXkJE€HHS B  XOJ€  pPELICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
[IO3HABATEJIbHOM aKTUBHOCTH, UCCIIE0BATENLCKUX YMEHUHN, KPUTUYHOCTH MBIIIJICHUS;

e (dopmupoBanue (QpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacro3HaBaTh MPOSIBICHUS F€OMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
peasbHBIX JKU3HEHHBIX CUTYyalMsIX U NPU U3YYECHUHM JPYTUX YUeOHBIX IPEIMETOB,
IPOSIBJIEHUS] 3aBHCHUMOCTEHl M 3aKOHOMEPHOCTEH, (QOpMyIHpoBaTh HX Ha S3bIKE
FEOMETPUM M  CO3JaBaTh TI'E€OMETPUYECKHE MOJENH, IPHUMEHATh OCBOCHHBIN
FeOMETPUUYECKUN ammapar g pelieHusT MPaKTHUKO-OPUEHTHUPOBAHHBIX — 3ajad,
UHTEPIPETUPOBATH U OLIEHUBATH MOJTYYE€HHBIE PE3yJIbTaThI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTrPaMMBbl SBJISIETCS] BKIIOYEHHE B KypC CTEPEOMETPUN

B HayaJle €ero u3yuyeHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO IIO3HAHUS, U
onpeAenéHHbIM 00pa3oM OpraHW30BaHHAs paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO M TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIMPYET NPOTEKaHWE HHTYUTUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaJbHEHIIEMY U3yUEHHIO TIPEIMETA.

[Ipeamourenue OTAAETCS HArIAIHO-KOHCTPYKTUBHOMY METONYy OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKOM
NeSITeIbHOCTH. Pa3BuUTHE NPOCTPAHCTBEHHBIX MPEJCTABICHUH Yy Yydaluxcs B  Kypce
CTEpEOMETPUU MPOBOJUTCS 3a CUET pellleHus 3a/1a4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OIEPUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za NPOBOAUTCS C
OMOpON Ha HATJISAHOCTh, & ONEPUPOBaHUE 00pPa30M — B YCJIOBUSX OTBJIEUEHHUS OT HAIJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COEPIKaHNUS.

OcHOBHBIE conepxkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «lIpsMbie U MI0CKOCTH B MpocTpaHcTBey, «Tena BpameHus», «Bekropsl u
KOOpJMHATHI B IPOCTpaHCTBE». PDOPMUPOBAHNE JTOTHUECKUX YMEHUN pacrpeensieTcss He TOIbKO
[0 COJAEp)KaTeNIbHBIM JUHHUSAM, HO W MO TrojaM oOydeHHs Ha YpOBHE CpeaHero oOIuero
oOpa3oBaHusl.

Copnepxanne 00pa3oBaHMsl, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJbTaTaM OCBOEHUS
paboueil mporpamMmebl, pacrpeaeaEHHbIM M0 rofiaM 00yueHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
YTOObl  OBJAJEHUE TIEOMETPUYECKMMHU MOHATUSAMM M HaBbIKAMHM  OCYIIECTBIISIIOCH
MOCJIEI0BATENIbHO W IOCTYNATENBbHO, C COOJIIOJCHHEM IPUHLIUIIA MPEEMCTBEHHOCTH, YTOOBI



HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY I€OMETPUYECKUX MPEACTABICHUIN 00yJaronXcs,
pactupsis ¥ yrayOssis e€, 00pa3ys IpOoYHble MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun otBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, Bcero 3a JiBa roga ooydenus - 102 yaeOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMmble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTb, TPoCcTpaHcTBO. [lonsTue
00 aKCHOMaTHYECKOM MOCTPOSCHUU CTEPEOMETPHH: AaKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3aumHoe pacnoniokeHrne npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, MapaJUIeIbHbIE U
cKpemuBampomuecss npsamsie. llapannenbHOCT NpAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuieJbHble TpsIMbIE B TMPOCTPAHCTBE; MAPAUICTBHOCTh TPEX NPSIMBIX; MapauIeIbHOCTh
OpsIMOM M IJIOCKOCTH. YTJbl C COHANpPAaBICHHBIMU CTOPOHAMM; YroJl MEXIYy HIPSIMBIMU B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TuiockocTel. [IpocTeiimue mpocTpaHcTBeHHbIE PUTYpBI HA MIIOCKOCTHU: TETPAdIpP,
KyO, mapauieNenuIie ], MOCTPOSHNE CEUCHUH.

[lepneHaUKyISIpHOCTh HPSAMOM M IJIOCKOCTH:  MEPIEHIUKYJSpHbIE MpsIMbIE B
MPOCTPAHCTBE, NPSIMbIE TMapajuiebHbIE M TEPHEHIUKYISPHBbIE K IJIOCKOCTH, MPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM M IJIOCKOCTH, TEOpeMa O TMpsAMOW NEpHeHAUKYISPHON
IJIOCKOCTH. YTIIbl B MPOCTPAHCTBE: YIOJ MEXAY HPSIMOW M IJIOCKOCTBIO; ABYTPaHHBIN yro,
JUHEWHBIN Yrojl JBYrpaHHOro yria. llepneHaukyasp ¥ HaKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0
IUIOCKOCTH, PAacCTOSHUE OT NPSAMOM [0 IUIOCKOCTH, MPOEKIUs (GUIypbl Ha IJIOCKOCTb.
[TeprieHAMKYASIPHOCTD TIOCKOCTEN: MPU3HAK MEPIICHANKYIISIPHOCTH ABYX IIocKocTel. Teopema
0 TPEX NEPHEHIUKYIIApaXx.

MHoOrorpaHHuKHu

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE DJJIEMEHTbl MHOTOTPAaHHUKA, BBIIYKJIbIE U
HEBBITTYKJIbIE MHOTOTPAHHUKHU; pa3BEPTKa MHOTOrpaHHUKA. [Ipu3Ma: N-yrojbHas pu3Ma; rpaHu
¥ OCHOBaHHUS MPU3MBI; MpsiMasi ¥ HAKJIOHHAS TIPU3MBbI; OOKOBAasl U MOJIHAS MTOBEPXHOCTH MPU3MBIL.
[Tapannenenunen, NpsMOYroJIbHBIN Napajuiesienunes U ero cpoiictBa. [lupamuaa: N-yronapHas
nupaMua, TPaHU M OCHOBAaHUE NHUPaMUIbI; OOKOBas W TMOJHAS TMOBEPXHOCTH MHUPAMHUJIBI;
nmpaBuUjbHAs W yceu€HHas MUpaMuia. OJIEMEHThl TpPU3Mbl W mHpaMuibl. [IpaBuibHBIE
MHOTOIPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPAaBWIbHAS MpU3Ma M NpaBUIIbHAs
nMpamMuIa; MpaBHIbHAS TPEYTOJIbHAS MUPAMUJIa U MPABUIIbHBIN TeTpasrap; Kyo. [IpencraBnenue
O TMPaBWIbHBIX MHOTOTPAaHHUKAaX: OKTadJp, JoJAeKa’aAp W uKocayap. CedeHHs NpU3MBl U
MAPaAMUJIBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSMOM, IIOCKOCTH.
DJIeMEHTHI CAMMETPHUH B TUpaMUax, apajuieienuneaax, IpaBuIbHbIX MHOTOTPAaHHUKAX.

Brruncnenue 3meMeHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHainu, yriasl. [lnomans 00KoBoiA
MOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH TMPSMOW MPHU3MBI, IUIONIAAh OCHOBAaHHM, Teopema o
OOKOBOHM MOBEPXHOCTH MpsMON mpu3Mbl. [lnomane OGOKOBOM MOBEPXHOCTH M TOBEPXHOCTHU
MPaBWIbHON NMHUpamMuAbl, TeopeMa O IuUloumaau yceu€éHHo mnupamuibl. [loHsTHe 006 00BEME.
O0BEM TUpPaMHUIBL, TPU3MBIL.

[TogoOubie Tema B mpocTtpaHcTBe. COOTHOIICHHUS MEXAY IUIOMAIASMU TMOBEPXHOCTEH,
00BEMamMu MOJOOHBIX TET.

11 KJIACC

Tesa BpaleHus

[{umuHaaprdeckass TOBEPXHOCTh, OOpPa3ymOIIME IMMJIMHIPUYECKON TMOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxHOCTH. LlManHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
OCh; TUIOIIAh OOKOBOW U TTOJTHOW MTOBEPXHOCTH.



Konnueckasi MoBepXHOCTb, OOpa3yrolliie KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYEeCKOW mnoBepxHocTH. KoOHyc: ocHOBaHME M BepuIMHA, oOpasyroollas U OCh; IUIOLIAJb
OOKOBOW W TOJHOH MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue M BBHICOTA; OCHOBAHHS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHTtp, paamyc, AUaMETp; IJIOMIAAb IMOBEPXHOCTH cdeprl. B3aumuoe
pacriosio’keHue cepbl U INIOCKOCTH; KacaTellbHasl INIOCKOCTb K cepe; IIomanb chepsl.

N3o00pakeHue Te BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIUHIpA U KOHYCA.

KomOuHnanmu Tten BpalleHuss U MHOTOTPAaHHUKOB. MHOrOrpaHHUK, ONHCAHHBIM OKOJIO
cdepsr; chepa, BOUCaHHAs B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBOWcTBa 00BEMOB Teln. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaienenumnena u cieactsus u3 He€. O0bEM munuHapa, KoHyca. O0bEM
1apa 1 Iiomaab cepsl.

[TomoGuble Tema B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMH IMOBEPXHOCTEH,
00BéMaMu ITONOOHBIX TEI.

Ceuennss uumnuHApa (MapajuieIbHO M NEPIEHIUKYJISIPHO OCH), CEUEHHUs KOHYyca
(mapasuienbHOE OCHOBAHHIO U IPOXO/AIIee Yepe3 BEPLIMHY), CEUSHMS LIapa.

BexkTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mockocTy U B IpocTpaHcTBe. C0KeHNe U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTtopam. IIpaBuiio
napajuienenunena. Penienue 3anay, CBSI3aHHBIX ¢ IPUMEHEHUEM IIPaBUII IEHCTBUI C BEKTOPAMHU.
IIpsmoyronbHas cucremMa KOOpAMHAT B IpocTpaHcTtBe. KoopamnHarsl Bekropa. IIpocreiimue
3aJaud B KOOpAMHATax. Yroia Mexay BekTopamu. CKalsipHOE INPOU3BEINCHHE BEKTOPOB.
Boruncnenue yrioB MexAy NpSMBIMH U IUTOCKOCTAMHU. KoopauHATHO-BEKTOPHBIA METOJ HpU
pELIEHNN TEOMETPUYECKUX 3a/1ay.



IIVTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PEe3yNbTAaThl OCBOCHHS IMpOrpamMmbl ydeOHOro mnpenmera «MaTemaTuka
XapaKTEePU3yKOTCS:

I'paiknanckoe BocnnuTaHue:

Cc(OPMHPOBAHHOCTBIO TPAKIAHCKOW TMO3UIMM OOYdYaIOUIErocss KaK aKTHBHOTO U
OTBETCTBEHHOT'0 4WIEHa POCCUMCKOro OO0IIECTBa, MPEACTABICHUEM O MaTEeMAaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAAHCKOTO OOIIECTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCIHCTBOBATh C COLMAIbHBIMU HHCTUTYTAaMHU B
COOTBETCTBUH C UX (QYHKIMUAMU M HA3HAUCHUEM.

IlaTpuoTnyeckoe BocIMTaHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MIAEHTUYHOCTH, YBAXKEHHUS K IPOILIOMY
U HACTOSLIEMY POCCHUUCKOM MaTEMaTUKH, LEHHOCTHBIM OTHOILIEHUEM K JOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCUMCKOM MAaTEMATHYECKOW IIKOJIbI, K HCIOJb30BAHHUIO 3THUX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; c(HOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOrO MOBEJCHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUM HAyKW U JIEATEIBbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIA/Na B IIOCTPOEHUE
YCTOHYHMBOTO OYyIyILIEroO.

JcTeTHYecKoe BOCIIUTAHUe:

JCTETUYECKMM  OTHOLIEHHMEM K  MHPY, BKJIKOYas OCTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIIeHUH, pacCyk JCHUH; BOCIPUUMYHMBOCTHIO K
MaTeMaTUYECKUM aCIEKTaM Pa3IUYHbIX BUJIOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHHsSI TPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO
(3mopoBoe mHTaHUEe, cOATAaHCUPOBAHHBIA PEKUM 3aHATHI U OTHbIXa, peryispHas (u3nueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JEATEIBbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHMEM LEHHOCTH TPYAOIIOOUS; MHTEPECOM K Pa3IHMUHBIM
chepam npodhecCuOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMU,
YMEHHUEM COBEpILATh OCO3HAHHBIN BBIOOp OyayIiel nmpodeccuu U peaar30BbIBaTh COOCTBEHHBIE
’KU3HEHHbIEC IJIaHbl; TOTOBHOCTBIO M CHOCOOHOCTHIO K MaTeMaTH4eckoMy oOOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEH J>KU3HU; TOTOBHOCTBHIO K AKTUBHOMY YYacTHIO B
PELICHUH IPAKTUYECKUX 3a]]a4 MATEMaTH4YE€CKOM HAPaBICHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO 3KOJOTUYECKOW KYNbTYphl, NMOHUMAHUEM BIUSHUS COLMAIBHO-
DKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHUE IMPUPOJHOM U COLMAIBHOU CpeAbl, OCO3HAaHUEM
I00aMbHOTO  XapakTepa JKOJOTMUYECKUX  MpoOsieM; OpUEeHTalued Ha  [pUMEHEHUe
MaTeMaTHYECKUX 3HAHUN IS peleHHs 3a7ad B O00JIaCTH OKPYXKAIOUIeH Cpelbl, TIaHUPOBAHUS
ITOCTYIKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUMN JUISl OKPYKArOLIEN CPEJIbl.

IleHHOCTH HAYYHOI'0 MO3HAHUA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH, TOHUMaHUEM MAaTeMaTHYECKOW HAyKH KakK CQepbl
YEJI0BEUYECKONW NESATEIbHOCTH, ITANOB €€ Pa3BUTHS U 3HAYMMOCTH JUIsl Pa3BUTHS LIMBUIN3ALNN;
OBJIAJICHUEM SI3BIKOM MATEMAaTUKM M MAaTEMAaTHYECKOM KYJIbTYpOM KaK CpEICTBOM IO3HAHUSA



MHpa; TOTOBHOCTBKO OCYHICCTBJIATH MPOCKTHYHO U  HCCICHOBATCIIBCKYIO  ACATCIIBHOCTDH
HHIWBUAYAJIbHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertanpeamMeTHbIe pe3yabTaThl OCBOSHUS MTPOrPaMMbI yaeOHOTO TipeameTa «MaTemaThkay
XapaKTEpU3YIOTCS ~ OBJAJICHUEM  YHHBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCEUsMU,
VHUBEPCANbHbIMU —~ KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCANbHOIMU — De2YIAMUGHbLMU
oelicmeusmMu.

1) Vuusepcanvnvle noznasamensmsle oeticmeus, obecnevusaiom Gopmuposarue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00VUaArOWUXcsi (0CBOEHUEe MemO008 NO3HAHUS OKPYICAIWe20 MUpd,
npUMeHeHUe 102ULEeCKUX, UCCAe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBbie JlornuecKue AeiiCTBHUs:

® BBIABIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMATHYCCKHX OOBCKTOB,
MOHSITHIA, OTHOIICHWUH MEXIY TOHATHUAMHU; (OPMYIUPOBATH OINPEACICHUS TOHSATHH;
yCTaHABJIMBATh CYIIECTBCHHBIN MPU3HAK KJIacCH(DHUKAIINN, OCHOBaHHS JJIsi 0000IICHUS
Y CpaBHEHUS, KPUTCPUH TIPOBOJIUMOTO aHAIIN3A,

® BOCIPUHHMATH, (OPMYITUPOBATh U MPEOOPA30BBIBATH CYKICHHS: YTBEPAUTEIbHBIC U
OTpHIIATENIbHBIC, CIIMHUYHBIC, YACTHBIC U O0IIUE; YCIOBHbIC;

® BBIABIIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOJACHHUSX W YTBEPXKACHUSAX; IpenaraTb KPUTECPUH JJIS BBISIBICHUS
3aKOHOMEPHOCTEH M MMPOTHBOPCUHIA;

® JleNaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJTFOYCHUN, YMO3aKITFOUSHUH 110 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSTENLHO JOKA3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKIACHHM (TpsSMBbIe
U OT TPOTUBHOTO), BBICTPAMBATh ApPryMEHTAIMIO, NPUBOJUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

e BBIOMpaTh Ccroco0 perieHuss y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelieHus, BbIOUpaTh Hanbomee MOAXOMSAIMUNA ¢ YIETOM CaMOCTOSTENbHO BBIJEICHHBIX
KPUTEPUEB).

ba3zoBbie ucciiegoBaTe/IbCKHE 1eHCTBUSA:

® HCIOJNB30BaTh  BONPOCHI  KAaK  HCCICNOBATCIIBCKHUH  MHCTPYMEHT  ITO3HAHUS;
dbopMynupoBaTh BOMPOCHI, PUKCUPYIOIINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABINBATh
HUCKOMOE W JlaHHO€, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;

® T[POBOJUTH CAMOCTOSITEIIPHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HWCCIICIOBAaHUE I10
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMH, MPOIIECCAMHU;

® camMoCTOATEeNHbHO (opMyaupoBaTh OOOOIIEHWS W BBIBOJABI IO  pe3yJabTaTaMm
MIPOBEIEHHOTO HAOIOACHMS, UCCIIEAOBAaHUS, OICHUBATh JOCTOBEPHOCTh MOJNYyUECHHBIX
pe3yIbTaTOB, BEIBOJIOB U 00OOIICHHIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATh TIPEIITOIOKECHHUS
0 €ro Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

® BBUIBIATH AePUINTH HHPOPMALINK, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha BOMPOC U
JUTSL PEeUICHUS 3a1auu;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NUYHBIX THIIOB, AaHAJIW3UPOBATH,
CUCTEeMATHU3UPOBATh U HWHTEPIPETHUPOBATH WHPOPMAIUIO PA3TUYHBIX BUIOB U (GopM
NPEICTaBIICHUS;



2)

CTPYKTYpUpOBaTh HMH(OpMAIMIO, TMPEACTaBIATh €€ B pasiIM4HbIX (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPUSM.

Yuueepcanvuvie kommynukamuenwle oeticmeus, odecneyusarom c@opmuposanHocms

COYUANBHBIX HABLIKO8 00YYAIOUWUXCAL.
Oo0menue:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMH U LEISIMHU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOK TOYKY 3PEHHUS B YCTHBIX H
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS 110 XOAY PEILCHUs 3a1a4i, KOMMEHTUPOBATh
IIOJIYYECHHBIH pe3yibTarT;

B X0/ 00CYKJIEHHs 331aBaTh BOIPOCHI IO CYLIECTBY 00CYKAaeMOM TeMBI, IPOOJIEMBI,
pelmaeMoi  3aJaud, BBICKa3blBaTb MJEH, HALCJICHHbIE Ha IIOMCK PELLEHUs;
COMOCTABJISITh CBOU CYKICHHUSI C CYXACHHUAMHU JPYIMX YYacTHHUKOB JHAJIOra,
oOHapyKUBaTh pa3jIMuue U CXOJCTBO MO3ULMIL; B KOPPEKTHOM (hopme HopMyIHpOBaTh
pa3HoIJIacusl, CBOM BO3PAKECHMUS;

IIPEJICTABIIAITh PE3YJIbTAThl PELICHU 3a/lauk, SKCIIEPUMEHTA, UCCIIEI0BaHuUs, IIPOCKTA;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUIEHUS € Y4ETOM 3a7ay Ipe3eHTAluH U
0COOEHHOCTEHN ayAUTOPHH.

CorpyannuecrBo:

NOHMMATh U MCHOJb30BaTh NPEUMYIIECTBA KOMAHJIHOM M MHAMBHUAYaJbHON paOOTHI
OpU pelleHuH Y4YeOHbIX 3aJay; MPUHUMATh LElb COBMECTHOW JAESITEIbHOCTH,
IUIAaHUPOBaTh OPTaHM3ALMI0 COBMECTHOM paboOThl, pacmnpeneisTb BHUIbI PadoT,
JIOTOBapUBAaThCA, OOCYXKJaTh IMpolecc W pe3ylnbTaT padoThl; 000011aTh MHEHHUS
HECKOJIBKUX JIIOCH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHHs,, 0OOMEH MHEHUH, «MO3rOBbIE
HITYPMb» W UWHBIE); BBINOJHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JeMCTBUS C IPYTHMH YI€HaMHU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaa B 00N
IPOAYKT MO KPUTEPHUAM, CPOPMYIHUPOBAHHBIM YUaCTHUKAMU B3aUMOJEHCTBHUSL.

3) Vuusepcanvhvie pezynamusnsie oeticmeusi, 06ecneuugaiom opmMuposanue CMvlCi08bix
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIL.
Camoopranuzanus:

COCTaBJISATh IUIaH, AJITOPUTM PEIICHUs 3a/1auM, BBIOMPATh CIIOCO0 pelieHus ¢ y4éToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHH ¢ yuéTOM HOBOM HH(OpMaLUH.

CaMOKOHTpPOJIb:

BJIQ/IETh HABbIKAMHU II03HABATENbHOM peQIeKCMM KaK OCO3HAHUS COBEPILIAEMbBIX
JNEHUCTBUII M MBICIUTENBHBIX MPOLIECCOB, HX pe3ylbTaToOB; BIAJAETh CHOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLEecca M pe3yiabTaTa PEUIEHUs MaTeMaTHYeCKON
3a]a4u;

MpEeABUACTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUH 33]a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, MAHHBIX, HAMIEHHBIX
OmMOOK, BBISBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3ylbTaTa IETU U YCIOBHSIM, OOBSICHATH MPUIHHBI
JOCTYIKEHUSI WM HEIOCTIDKEHUS Pe3yJNbTaTOB JAEATEIbHOCTH, HAXOIWTh OIINOKY,
JTaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC



OnepupoBaTb NOHATUAMH: TOUKA, IPAMAas, JIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX IPU PEIICHUN I€OMETPUYECKHUX
3ajau.

OnepupoBaTb NOHATHUSAMU: NAPAVIEIBHOCTh M NEPHEHAUKYJISPHOCTh MpPSAMBIX U
IIJIOCKOCTEH.

KnaccugunupoBars B3auMHOE pacoiI0kKEeHNE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTb MOHATUAMHU: JBYI'PaHHBI Yroj, TpaHd JABYI'PaHHOIO yria, pedpo
JBYTPaHHOIO yIJia; JUHEHHBINA yrojl ABYIPaHHOTO YIJIa; TpajgycHas Mepa JBYrPaHHOIO yria.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BBINYKJIBIH W HEBBINYKJIBI MHOIOIDAaHHUK,
3JIEMEHTHI MHOTOTPAaHHUKA, IPaBUJIbHBI MHOTOIPaHHHUK.

PacriozHaBaTh OCHOBHBIE BUJBl MHOTOTPAaHHUKOB (MMpaMuja; MpU3Ma, MPSMOYTOJIbHBIN
napasuienenumnes, Kyo).

KnaccupumupoBarh MHOTOTpaHHUKH, BBIOMpass OCHOBAaHUS Ui Kiaccu(UKanum
(BBIIYKJIbIE W HEBBITYKJIblE MHOTOTPAHHUKHU; IPABUJIbHBIE MHOTOTPAHHUKHU; IMpSMbIE U
HAKJIOHHBIE TIPU3MBI, TapajlIeICIUIIEIb]).

OnepupoBaTh NOHATUSAMU: CEKYILAs MNIOCKOCTb, CEYEHNE MHOTOTPAHHUKOB.

OOBSICHATH NPUHIMIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3Yys METO/I CIIEJI0B.

Crpouth ceueHus: MHOTOIPAaHHUKOB METO/OM CIIE€JIOB, BBIIOJIHATH (BBIHOCHBIE) IIOCKHE
YEpTEXKH U3 PUCYHKOB NPOCTHIX 00BEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXJIEHME TIEOMETPUYECKMX BEIMYMH IO oOpasnaMm HIu
aIropuT™MamM, IMPUMEHSS HU3BECTHBIE AHAJIUTHUUECKUE METOJbl IPU PEUIEHHH CTaHAAPTHBIX
MaTEMaTUYECKUX 3aJad Ha BBIUMCICHHME PACCTOSHMM MEXAY ABYMs TOYKaMH, OT TOYKH IO
IPSIMOM, OT TOYKHU 70 TUIOCKOCTH, MEXK1Y CKPELIUBAIOLIIUMUCS TPSIMbBIMH.

Pemate 3amaun Ha HaxoXJIEHME TIEOMETPUYECKMX BEIMYMH IO oOpaslaMm HIu
aIropuT™MaM, IMPUMEHSS HU3BECTHBIE AHAJIUTHUUECKUE METOJbl IMPU PEHIeHHH CTaHAApTHBIX
MaTEMaTUYECKUX 3a1a4 HAa BBIYHUCIEHHUE YIJIOB MEXAY CKPELIMBAIOIIMMUCS NPSIMBIMH, MEXIY
HPSIMOM U TJIOCKOCTHIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbruucnate 00bEMBI U TUIOIIAAM TOBEPXHOCTEH MHOTOIpaHHMKOB (TpU3Ma, MUpaMuia) ¢
npUMEHEHHEeM (OpMYJ; BBIUHCIATH COOTHOIIEHUS MEXIy IUIOAAIMU I[OBEPXHOCTEM,
00BEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh HOHATUSIMU: CHUMMETpPUS B MPOCTPAHCTBE; ILEHTP, OCb MU IIJIOCKOCTh
CUMMETPUH; LIEHTP, OChb U MIIOCKOCTh CUMMETPHUH (DUTYPBI.

W3Bnekatp, npeoOpa3oBbIBATh U UHTEPIPETUPOBATH HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpruYecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

[IpumensTb reoMmerpuueckue (akThl [ PELIEHUS CTePEeOMETPUYECKHX  3ajad,
IIPEIIOJIaratoIIuX HECKOJIBKO IIIar0OB PELIEHMs, €CIU YCIOBUS NPUMEHEHMS 3aJaHbl B SBHOU
dbopwme.

[TpuMeHATh TpOCTEMIINE MPOTPAMMHBIE CPENCTBA M IEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1au.

ITpuBoauTh, TpHUMEpPBl MaTEMaTHUECKUX 3aKOHOMEPHOCTEW B TPUPOAE M JKU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[TpuMeHATh NOJyYEHHBIE 3HAHMS HA INPAKTUKE: aHAJIU3UPOBATh pEAbHBIE CUTYalluu U
NPUMEHSTh HM3YyYEHHBbIE TOHATHUS B  IpPOLECCe TMOMCKa pElIeHUs  MaTeMaTHYeCKH
chopMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEANbHbIE CHTyallUd Ha S3bIKE T'€OMETPHH,
UCCIIEI0BaTh MOCTPOEHHBIE MOJENIU C MCIOJIb30BAaHHMEM I'€OMETPUYECKUX MOHATHH U TEOpeM,
anmapara anreOpbl; peraTh NPakKTUYECKUe 3aauu, CBI3aHHbIE C HAXOXKICHUEM T'eOMETPUYECKIX
BEJIMYMH.

11 KUIIACC



Onepuposatb MOHATUSAMH: LWIAHPHYECKAs IIOBEPXHOCTB, oOpasyromue
WIMHAPUYECKON MOBEPXHOCTH; IIMIIMH/IP; KOHUYECKasi HOBEPXHOCTh, 00pa3yroInue KOHNIECKOH
IOBEPXHOCTH, KOHYC; Chepruueckas NOBEPXHOCTb.

Pacno3naBate Tena BpameHus (IWIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MTOJIyYEHUS TEJl BPALLEHHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
LIApOBOM CJIOM, OCHOBaHHUE LIAPOBOT'O CJIOSI, BBICOTA LIAPOBOTO CJIOS; LIAPOBOM CEKTOP.

Beruncnsate 00BEMBI U TUIOMIAIM TOBEPXHOCTEH TEN BpalleHUsl, TEOMETPUICCKUX TN C
IpUMEHEHHEM (OpMYIL.

OmnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BIUCAHHBIA B cepy M OMHCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAaHHUK HJIM TEJIO BpaIEHUS.

BbluncnsaTe COOTHOLIEHUS MEXIYy IUIOMIaJIMU MOBEPXHOCTEH M 00bEMaMU MOJIOOHBIX
TeJ.

N300paxars usyuyaemble (UIYpbl OT PYKM U C IPUMEHEHHEM IIPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (PUIYp: BU]
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYECHHUs TeJl BpaIlleHuUs.

W3BnekaTh, HHTEPIPETUPOBATh M MPEOOPA30BBIBATH WH(OPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeicTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINOMHATE NEHCTBUS CII0KEHHSI BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOXEHHUS BEKTOpa
Ha YUCI0, OOBSICHAThH, KAKUMHU CBOMCTBAMU OHH 00JIajatoT.

[TpuMeHATH paBUIIO NapajuIeeuIea.

OnepupoBaTh MOHATUSAMHU: JE€KAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrojd MEKIY BEKTOPAMH, CKaJspHOE
IIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cyMMy BEKTOPOB U MPOU3BEIEHUE BEKTOPA HAa YKCIIO, YTOJ MEXKIY BEKTOPaMH,
CKaJISIpHOE MPOM3BEIEHUE, PACKIIAIbIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpPAMHAT.

[TpumensTh reoMmerpuueckue (akTbl [ PELIEHUS CTEPEeOMETPUYECKHUX  3ajad,
IIPEIIOJIArat0IIMX HECKOJIBKO IIar0OB PELIEHMs, €CIIU YCJIOBUS NPUMEHEHHUS 3aJaHbl B SIBHOU
dbopwme.

Pemats npocreiinye reoMeTpuueCKue 3aa4d Ha IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO
MeTo/1a.

Pemate 3amaun Ha J0Ka3aTENbCTBO MAaTEMAaTHMUECKUX OTHOIIEHWH W HAXOXACHHE
F€OMETPUUYECKUX BEJIUYMH MO 00pas3lam WIM aJropuTMam, IPUMEHSsS U3BECTHbIE METOJbI MpHU
PELIEHNN CTaHIaPTHBIX MaTEMaTUYECKHX 3a/au.

[TpuMeHsTh TpoCTeHne MPOorpaMMHBIE CPEICTBa U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELLICHUHU CTEPEOMETPUUECKUX 3aau.

[IpuBoauTh, TpHUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEW B TMPUPOAE U JKU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[TpuMeHsTh TONyYyeHHbIE 3HAHUS Ha MPAKTUKE: aHATU3UPOBAaTh peajbHbIE CUTYallMH U
IPUMEHATh  M3YYEHHBIE TOHATUA B  IIPOLECCE IOMCKAa PELIEHUS  MaTeMaTH4YEeCKH
c(OpMyIHPOBAHHOW MPOOIEMBbI, MOAEIUPOBATh pPEANbHbIE CUTyallUd HA S3bIKE TI'€OMETPHH,
UCCJIE0BATh MOCTPOEHHBIE MOJAEIN C HCIOJb30BAaHUEM TI'€OMETPUUYECKUX IOHATUH U TEOpEM,
anmapara aireOpbl; penaTb IPakTHYEeCKHUe 3a7auil, CBA3aHHbIE C HAXOXKAECHUEM IeOMEeTPUYECKUX
BEJIMYHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KoJsn4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NPOrpamMMbl Bcero 06H TPOTLHBIC %aKTquCK"e o0pa3oBaTte/ibHbIC
padoTbI padoTbl pecypes
bubnunoreka LIOK
! Baenenne B crepeomeTpHio 10 https://m.edsoo.ru/1c209e37
5 [IpsiMble B IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubnnoreka [JOK
[MapamienbHOCTh MPSIMBIX M TIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [TeprieHAMKYASAPHOCTD NPAMBIX U 12 bubmmoreka [JOK
IIOCKOCTEH https://m.edsoo.ru/1c209e37
bubnuoreka [IOK
4 VYIubl MeXAY MPSAMBIMU U IUIOCKOCTSMH 10 1 hitps:/m.edso0.ru/1c209e37
bubnuoreka [{OK
° Mrororparitii 1 . https://m.edso0.ru/1c209e37
N bubmuoreka [IOK
6 OOBEMbI MHOTOTPAHHHKOR o . https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUeHUs], pACCTOSIHUS U YTJIbI 4 1 bubmorexa HOK
P ' P yr https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0



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

11 KJIACC

KoaunyecTBO yacon DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATEIBLHBIE
paGoThI patoThI pecypesI
bu6mmoreka [IOK
1 Tena spamers 12 https://m.edsoo.ru/1c209e37
" bubnuotexa [JOK
2 ObnEmb TeN S 1 https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 hitps://m.eds00.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bubmuoreka [JOK
CHUCTEMATH3ALMs 3HAHWMA https://m.edso00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KosanyecTBo 4yacos Jlara DJIeKTpOHHbIe U (pPOBbIE
n Tema ypoka o0pa3oBaTeJIbLHbIC
w/n yp Beero Konrpoabubie IIpakTuueckue wayenus p
padoTbI padoThbI pecypchl
OCHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKA, IpsiMasi, TUIOCKOCTb,
npoctpadcTso. [IpaBuina
1 1/1506 E)KGHI/IH HapI/IC Kax: 1 bubsmorexa [IOK
p PHCYHKax: https://m.edsoo.ru/aecc77cd
M300paKeHHS TNIOCKOCTEH,
napaieIbHBIX MPSAMBIX (OTPE3KOB),
CepeIUHBI OTPE3Ka
TousTus: mepecexaroniuecs
2 IUIOCKOCTH r?e eceKaII;I necs 1 Bubmorexa IOK
» 1Ep m https://m.eds00.ru/2d8a9¢99
npsiMasi ¥ MI0CKOCTh
TlousTus: mepecexaronuecs
3 ILIOCKOCTH rf)e eceKaIIE)I necs 1 Bubmorexa OK
» 1Iep m https://m.edsoo.ru/db685e73
psiMasi | MI0CKOCTh
3HAKOMCTBO C MHOTOTpaHHUKAMH,
M300pakeHHEe MHOTOTPAaHHUKOB Ha bubmuoreka [IOK
4 1 .
pHCYHKaX, Ha TIPOESKIIMOHHBIX https://m.edsoo.ru/a63959d
yeprexax
HauanbHabeie cBeqeHus 0 KyOe u
5 HOAPaMUIE, UX Ia[BBé TKI/IZIMO el 1 Bubmaorexa LIOK
PaMHE, HX Passep AICITH. https://m.edsoo.ru/b30dff38
CeueHHUsT MHOTOTPAHHHUKOB
HauganbHble cBeneHNs 0 KyOe U
6 OUPaMUIE, UX 22113136 TKI/I?/IMO el 1 Brbmrorexa LIOK
PAMIIC, WX pasBep e https://m.edso0.ru/3d8ffd32
CeueHHUsI MHOTOTPAaHHHUKOB
ITousaTie 00 aKCHOMATHYECKOM
7 MIOCTPOEHUHU CTEPEOMETPHHU: 1 bubnmnorexa [JOK

aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/0cc5c4fe



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe

IToHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUU CTCPCOMCTPUU:

bubnunorexa LIOK

MapajiCJIbHBIC IIJIOCKOCTHU

8 AKCHOMBI CTEPEOMETPUH H https://m.edso0.ru/239c8ch4
CJIEJICTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM
9 MIOCTPOEHUU CTEPEOMETPHHU: bubmuorexa [JOK
AKCHOMBI CTEPEOMETPHHU U https://m.edso0.ru/65c6b106
CJIE/ICTBUS U3 HUX
[TonsiTrie 06 akCHOMaTHYECKOM
10 IIOCTPOEHUHN CTEPEOMETPUN: Bbu6moteka LJOK
AKCHOMBI CTEPEOMETPUH H https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
B3anMHOe pacnioniokeHue npsmMbIxX
11 B [IPOCTPAHCTBE: MEepeCeKaroIuecs, bubnuoreka [IOK
HapauIeIbHbIC M CKPEIINBAIOIIUECS https://m.edsoo.ru/1a2520f6
psiMble
[TapannenabHOCTh NPSMBIX U
p | aseersh e Buniorsa LOK
https://m.edsoo.ru/93ad36b3
IIPOCTPAHCTBE; NapAJUIEIBHOCTD
TPEX NMPSAMBIX
[TapamienbHOCTE NPAMBIX U
13 IIJIOCKOCTEW B IIPOCTPAHCTBE: bubmuoreka [IOK
[MapamienpHOCTD NPSIMO 1 https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 Yrael ¢ cOHanpaBJIE€HHBIMU bubnmnoreka [JOK
CTOpOHAMH https://m.edso0.ru/9f4071b9
15 Yron mexay npsiMbIMU B bubnuotexa [JOK
IPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bubnmnoreka [JOK
POCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapaieapHOCTh IIIOCKOCTEH: bu6muoreka [JOK

https://m.edsoo.ru/2e18f255



https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
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https://m.edsoo.ru/9f4071b9
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https://m.edsoo.ru/2e18f255

CBolicTBa napauiesbHbIX

bu6nmoreka [IOK

18 IJIOCKOCTEN https://m.edso0.ru/e504d656
I B 10K
' ’ https://m.edsoo.ru/4a28dc02
KyO, mapayuiesenumne/
20 [TocTpoenue ceueHuit bubmorexa HOK
https://m.edsoo.ru/1d434d0f
21 [locTpoenue ceuenuii bubmmorexa LIOK
https.//m.edsoo.ru/ec26fe5d
KonTtponpsHas padora o Teme
29 "[IpsiMbIe ¥ TIJIOCKOCTH B bubnnoreka [JOK
npocrtpanctse. [lapanienbHOCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IJIOCKOCTEH"
23 magesoents neprenmyAp BuGmorera LIOK
) https://m.edsoo.ru/b19f6a5d
IpSIMbIE B IPOCTPAHCTBE
24 [Ipsimble napasuienbHble U bubmmnoreka HOK
NEepPIEeHANKYISIPHBIE K MTIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsiMble mapasienbHbie U bubmuoreka [IOK
HEePICHAUKYIISPHBIC K MJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHauKyIsIpHOCTH bubmmnoreka HOK
NpsSIMOH | TUTIOCKOCTH https://m.edsoo.ru/f85bfc46
27 IIpu3Hak neprneHauKyIIpHOCTH bubmuoteka [IOK
IPSIMOM | TUIOCKOCTH https://m.edso0.ru/79165d15
o8 TeopeMa o npsmoit bubmuoreka [IOK
HEePICHIUKYISIPHON TNIOCKOCTH https://m.edso0.ru/635c5087
29 Teopema o npsimoit bu6muoreka [JOK
MEPIEeHIUKYISIPHON MII0CKOCTH https://m.edsoo.ru/bd3745f8
30 TeopeMma o npsmoit bubmuorexa [IOK
HEePICHIUKYISIPHON TNIOCKOCTH https://m.edsoo0.ru/7d18834b
31 [leprieHaUKYNISAp U HAKIOHHBIE: bu6muoreka [JOK

pacCTodHUC OT TOYKHU OO0

https://m.edsoo.ru/33c477d3



https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
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https://m.edsoo.ru/79165d15
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IUIOCKOCTH, PACCTOSIHUE OT IPSAMOH
J10 IIJIOCKOCTH

[IepnieHauKYSp U HAKIIOHHBIE!
pPacCTOsIHUE OT TOYKH 10

bu6nmoreka [IOK

32 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOM https://m.edsoo.ru/66fefadd
JI0 TUIOCKOCTH
[lepnieHuKyIsAp ¥ HAKIOHHbIE:
33 paccTrostHue OT TOYKHU 10 Bu6mumoteka [JOK
IUIOCKOCTH, PACCTOSIHHE OT MPSAMOM https://m.edsoo.ru/a5b7b8e3
JI0 TUTOCKOCTH
[leprienaAuKyYISAp ¥ HAKJIOHHBIE:
34 paccTosiHue OT TOYKH JI0 bubnuoreka [IOK
IUIOCKOCTH, PACCTOSTHUE OT MPSIMOiA https://m.edsoo.ru/dbee22bc
JI0 TUIOCKOCTH
35 VYIubl B IPOCTPAHCTBE: YIOJl MEXAY bubnuoreka [IOK
HPSIMOH | TIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj bubmuoreka [IOK
JIBYTPAHHOTO yTiia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroj, TUHEHHBINA yros bubmmnoreka HOK
JIBYTPaHHOTO yTiia https://m.edsoo.ru/c7c777ed
[TepneHAUKYIIPHOCTD MIOCKOCTEH:
38 NPU3HAK MEPICHANKYISIPHOCTH BH6H_HOTeKa LOK
IBYX MIOCKOCTeS! https://m.edsoo.ru/ec3e2da3
[TepneHAUKYIIPHOCTD MIOCKOCTEH:
39 NPU3HAK MEPIECHANKYISIPHOCTH BH6H_HOTeKa LOK
BYX IIOCKOCTel: https://m.edsoo.ru/ed9e2a8e
o | Nermmmmmern mecuek B LOK
HE VX HHOCKECTCFIH YAp https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX nepHeHANKYIApax BH6H_HOTeKa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHauKyIsIpax bubmuorexa [JOK



https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
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https://m.edsoo.ru/52188a7d

bu6nmoreka [IOK

43 Teopema 0 Tpéx nepne UKy 1pax https://m.edsoo.ru/9f246736
KonTtponpHas pabora mo Temam
44 "[leprieHANKYIAPHOCTD MPSIMBIX U bubmuorexa [JOK
wiockocteit" u "YTIbl MeX Ty https://m.edsoo.ru/5b971ef3
NPSIMBIMU U TUIOCKOCTSIMH"
[TonsiTie MHOTOTpaHHUKA,
HOBHBI MEHTBI
45 E/I(I:{O(l)“OFpE::H::{JiIGKae BBIMYKJIIbIE U bubmorexa HOK
’ https://m.edsoo.ru/2d24e873
HEBBIMTYKJIbIE MHOTOI'PaHHHKH;
pa3BEépPTKa MHOTOTPAHHUKA
[Tpusma: N-yronpHas nmpu3Ma; rpaHu
16 Y OCHOBAHUS NIPU3MBIL; IIpsAMast U Bbu6motreka [IOK
HaKJIOHHAS [IPU3MbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MIOJTHASI TIOBEPXHOCTH MPU3MBI
[Tapannenenunen, NpsMOYTOIbHBIN bubmuoreka [IOK
47 . .
napaJuIeNIeuIe] U ero CBOicTBa https://m.edsoo.ru/8a7be683
[Mupamuma: N-yroapHasi mupaMua,
I'paHU U OCHOBaHME MUPAMHU/IBL;
48 61(3)K0Ba5[ ¥ TIOJTHAS HOBEpXH(fLTL bubmorexa HOK
https://m.edsoo.ru/fb1cd0a5
MUPAMHU/IBL; IPABUIIbHAS U
yCeu€HHas nupaMuIa
[IpaBuIBHBIE MHOTOTPAHHUKH:
MOHSATHE MTPABUIBHOTO
49 MHOT'OIPAHHUKA; TPABUJIbHAS bu6muoreka [JOK
IpU3Ma U MpaBUIbHAs MUPaMU/Ia; https://m.edso0.ru/074c8865
NpaBUJIbHAS TPEYroJIbHAs TUPaMHUIA
U TIPaBWJIBHBIN TETpadp; KyO
II TaBJICHUE O MPAaBUIBHBIX
50 MggfgrpaH;HKZ;: oiTaazlp bubmorexa OK
’ https://m.edsoo.ru/a0fdd5bf
JOJIEKAadp U UKOCAdIP.
51 CummeTpus B IPOCTPaHCTBE: bubnuotexa [JOK



https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf

CUMMETpPUS OTHOCUTEIIBHO TOUYKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPUU B ITUpaMUaX,
napajuiesenuneax, paBuiIbHbIX

https://m.edsoo.ru/b9e777d9

MHOTOI'PaHHHKAX
o | Brome oo B LOK
P - bebba, https://m.edsoo.ru/6cdbecef
JINArOHAJIN, YTJIbl
[Tnomaas 6OKOBOM MOBEPXHOCTH U
53 mpu, miomas ocHosamni Bufimsorerca LIOK
p > [PTOMAD | ’ https://m.edso0.ru/37d84157
TeopemMa 0 OOKOBOI MOBEPXHOCTH
MPSIMOM MPU3MBbI
[Tnomaas 60KOBOM MOBEPXHOCTH U
5 nmpasmuan, Teopewa o noman Bufimsorerca LIOK
PaMmIpt, Teop manm https://m.eds00.ru/5603e30b
OOKOBOI TOBEPXHOCTH YCEUEHHOMN
MTUPAMU/TBI
55 Konrponbnas pabora no reme bubmuoreka [IOK
"MHoOrorpaHHuKu" https://m.edso0.ru/a95f5c04
N bubmuoreka [IOK
56 [omsrue 06 0onéme https://m.edso0.ru/7ad0020b
. bubmuoreka [IOK
> OOBEm mupavm et https://m.edso00.ru/235171b3
. bubnmorexa LIOK
58 OOBEM npamup: https://m.edsoo.ru/f47dfefd
" bubnuotexa [JOK
59 OOBEM npaup: https://m.edso0.ru/79¢10312
. bubnunorexa LIOK
60 OOBEM npamup: https://m.edsoo.ru/2faadc3f
61 O0BEM TTPU3MBI bubmorexa [IOK

https://m.edso0.ru/79853608



https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
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bu6nmoreka [IOK

62 OOBEM mpu3MEI . https://m.edsoo.ru/1e053890
N bubnuorexa [IOK
63 O0EM mpu3MEL . https://m.edsoo.ru/482d3f51
64 KoHnTponbHas pabora 1o teme 1 bubmuorexa [JOK
"O0BEMBI MHOTOI'PAaHHUKOB" https://m.edsoo0.ru/28a6573c
[ToBTopenue, 06001IEeHNE
65 CHCTEeMAaTH3alLMsl 3HaHUH. 1 bub6nmmoreka [IOK
[TocTpoeHue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOI'PAaHHHUKE
[ToBTOpEeHME, 0000IIEHNE
cHucTeMaTu3alurs 3HaHHM.
o | Bamcsemeporemventy | BuGmorera LOK
. ’ https://m.edsoo.ru/f7792ba9
MPSIMO#, OT TOYKH JIO TUIOCKOCTH,
MEXIYy CKPEIIMBAIOITUMUCS
IPSMBIMU
67 Wrorosas koHTposibHasA paboTa 1 ]f?tl/tIS::I;I/?nT.GeIijasc])_E)?‘I:/b9 146bc0
[ToBTOpenue, o6o0IIeHNE
cHUCTeMaTU3alrs 3HaHH.
o | Domenemeymmumy | BuGorra LOK
N ’ https://m.edsoo.ru/56765e8b
MEXIY MPSMOM U TJIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXKIY
MJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka Kour 1 Hata o0pa3oBaTeJIbHBI
/i Beero POJIbHBIE paKTHYeCKHe u3yueHus pa3zoBareJ e
padoThI padoThI pecypcbl

L memmerp: nromam voveaoems | 1 Bumiorexa LIOK

’ https://m.edsoo.ru/0341bc2b
chepnl
B3aumHoe pacnionoxxeHue cepsl

2 U IIJIOCKOCTH; KacaTelbHas 1 bubnunoreka LIOK
IUIOCKOCTH K cepe; MIoIaan https://m.edsoo.ru/bed12a43
cepsl

3 N3o6paxkenue cdepsl, mapa Ha 1 bubmmoreka [JOK
wiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7{2
Hunuaapudeckas MIOBEPXHOCTD,

4 o0pa3yromue HUIHHIPHIECKON 1 bu6nmorexa LIOK
MIOBEPXHOCTH, OCh https://m.edso0.ru/6054b8cl
[UIMHIPHYECKON TTOBEPXHOCTH
[ununaap: ocHOBaHUS U OOKOBast

5 MOBEPXHOCTh, 00pa3yrolas 1 oCh; 1 bubmmnoreka HOK
[UIOIIAIh OOKOBO M MOJHOM https://m.eds00.ru/188f6216
MOBEPXHOCTH
N306paxkenne nunuHapa Ha
IJIOCKOCTH. PazBépTka mmimHapa.

5 CeueHust MIMH]IPA (TTIOCKOCTHIO, 1 bubmuoreka [IOK
napauielbHOW Win https://m.edsoo.ru/016e25eb
NEePHEHIUKYISIPHON OCH
LHUAJTUHIPA)

Konunueckast HOBepXHOCTH,
7 00pa3yrorme KOHNIeCKOU 1 bubnuotexa [JOK

IIOBEPXHOCTHU, OCb U BEPIINHA
KOHHYECKOW MTOBEPXHOCTH

https://m.edsoo.ru/c94ba09b
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KOHYCZ OCHOBAHUE U BEPIIWHA,

bu6nmoreka [IOK

8 06pa3yIf’maﬂ 11 0¢h; TOMab https://m.edso0.ru/897dd3b2
OOKOBOH U MOJTHON MOBEPXHOCTH

9 1t smcora oonosamut n Goronn Bu6morera LIOK

’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
H306paxeHne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 CeueHus KOHYyca (IIOCKOCTBIO, bubnuoreka [IOK
napauieIbHOW OCHOBAHHMIO, U https://m.edsoo.ru/Obdelbe8
IUIOCKOCTBIO, POXOASIIEH uepe3
BEPILUHY)

11 Kom6unarus ten BpaieHus u Bu6moteka [JOK
MHOTOI'PaHHHKOB https://m.edsoo.ru/3cefl0e5
MHororpaHHuK, ONMMCaHHBINA

12 okoto cepsr; chepa, BricaHHAS B bubmmoreka [JOK
MHOT'OIPAaHHMK HJIH B TEIIO https://m.edso0.ru/0b136158
BpaIeHus

13 [TousTue 06 00BEMe. OCHOBHEIC bu6nmorexa LIOK
CBOIicTBa 00BEMOB TEI https://m.edsoo.ru/26a03fb7

. bubmuoreka [IOK
14 OOBEM 1pHE/P3, KOHYCa https://m.edsoo0.ru/5513d87b
. bubnmorexa LIOK

15 OOBEM mapa 1 omane chepet https://m.edsoo.ru/d189bde2
[TonoOHbIe TeNa B MPOCTPAHCTBE.

16 COOTHOIIEHUS MEXKTY TUIOMIAISIMU bubnmnoreka [JOK
MOBEPXHOCTEH, 00bEMaMu https://m.edsoo.ru/810cfleb
MOJI0OHBIX TeN

g | Koo s B LOK
rer" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha MI0CKOCTH U B bu6muoreka [JOK



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab

IPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoskeHue U BRIYMTAHHE BEKTOPOB bubnmorexa LIOK
p https://m.edso0.ru/23f4f089
20 YMHOKEHHE BEKTOPA Ha YHCJIO buGnuorexa LIOK
p https://m.edsoo.ru/dee379eb
2 merowmanpm setropm. Bu6mtotetca LIOK
p pam. https://m.edsoo.ru/a28fd74e
[TpaBumo mapasuienenurena
2 pmmencmen pan nefermmi Bubmtoterca LIOK
p p A https://m.edso00.ru/5a827900
BEKTOpaMHU
23 o pemerm reowerpscom Bu6mmorera LIOK
pup p https://m.edsoo.ru/d3alfe30
3aJa4
[IpssmoyronbHas cucrema
| ot xmpocnpence Bumorera LOK
pat pa- https://m.edso00.ru/48db7058
[Ipocreiimiue 3anauu B
KOOpJIMHATaX
35 Crammpnos mpomsmenemme Busmiorera LIOK
p p a https://m.edsoo.ru/725effc4
BEKTOPOB
26 Boruncnenue yrioB Mexy bubmmnoreka HOK
IPSMBIMH U TTIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
g | Sampoms o o o o LOK
P N P https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpenwme, 0600IIEHNE 1
8 CHCTEMAaTHU3AIIMS 3HAHUH. bubmuoreka [{OK
OcHoBHbIe GUTYpPBI, HAKTHI, https://m.edsoo.ru/1780ba5d
TEOpEeMbI Kypca IIaHUMETPUH
29 [ToBTOpeHnue, 06061IeHNE U bu6nunorexa LIOK



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

CHCTeMaTH3alus 3HaHUH.
OcHoBHBIE GUTYPHI, HAKTHI,
TEOpeMBbI Kypca INIaHUMETPHH

https://m.edsoo.ru/078cd184

[ToBTOpEHME, 0000IIICHUE 1

30 cHUCTeMaTH3aIlys 3HaHWi. 3a1aun 1 bubnuorexa [JOK
IUTAHUMETPUH U METOJIBI X https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpeHnue, 0600IICHNE 1

31 cUCTeMAaTHu3alus 3HaHUH. 3a1aun 1 bu6nmoreka LIOK
IUIAHUMETPUH U METOIBI UX https://m.edsoo.ru/4dffda97
peleHus
IToBTOpEHME, 0000IIICHUE 1

32 CUCTEMAaTH3alMs 3HAHUH. 1 bubnuorexa [JOK
OcHoBHBIC GUTYPHI, HAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTePEOMETPHH

bubnunoreka LIOK

33 HroroBast kKoHTpoIbHAs paboTa 1 https://m.edsoo.ru/ec24dfc?

34 [ToBTOpEeHue, 06001mEeHNE U 1 bubmmnoreka HOK
CHCTEMATU3aLNs 3HAHUI https://m.edsoo.ru/f465d10e

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



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 TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KUIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

;
7.1

7.2

IIpoBepsiemble npeIMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3soBaHusi

I'eomerpus
OHCpI/IpOBaTb IOHATHUAMU: TOYKaA, IIpAMasd, MIOCKOCTb

IIpuMeHATH aKCHOMBI CTEPEOMETPUM U CIICICTBUS U3 HUX IIPU PEILICHUU
reOMETPUYECKUX 3a/1a4

7.3

7.4

OnepupoBarh MNOHATUAMH: NApaLIEIbHOCTh M IMEPHEHAMKYISIPHOCTh
MPSIMBIX U IJIOCKOCTEN

KnaccupuuupoBars B3aMMHOE PacloONOKEHHE MPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

7.5

7.6

OnepupoBaTh MOHATUSAMU: ABYIPAHHBIN Yroj, rpaHH JABYI'PaHHOIO YIJia,
peOpo ABYrpaHHOIO yriia, JMHEWHBIH yrojl ABYIpPaHHOIO yIiia, IpaaycHas
Mepa JBYTPaHHOIO yria

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHK, BBIMYKJIBIH U HEBBITYKJIBII
MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAHHMKA, IPAaBUJIbHBI MHOTOTPAHHUK

7.7

7.8

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MUpaMuia, MpuU3Ma,
MPSIMOYTOJIbHBIN Napajuieenunen, Kyo)

KnaccupunupoBare  MHOTOTpaHHMKH, BbIOMpas  OCHOBaHUS s
kinaccuukauuu  (BBIMYKJIBIE M HEBBITYKJIblE  MHOTOI'DAaHHHKH,
NIPAaBUJIbHBIE MHOTOTPaHHUKH, TMpsAMBIE W  HAKIOHHBIE IIPHU3MBI,
napasuiesIeUIe/Ibl)

7.9

7.10

7.11

7.12

7.13

OHepI/IpOBaTB IIOHATHAMU CCKylIasa IIJIOCKOCTB, CCUCHUC
MHOT'OIrpaHHUKOB

OOBACHATH IMPUHIUIIBI MMOCTPOCHUSA Ce4YeHUI MHOT'OT'PpaHHUKOB,
HCIIOJIB3YA METOA CJICI0B

CTpOI/ITB CCUCHUA MHOTOTpaHHHUKOB MCETOAOM CJI€A0B, BBIIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BU/I CBEPXY, COOKY, CHU3Y

Pemrate 3aa4i Ha HaXOXXIACHUC r€COMCTPHIYCCKUX BCIWYHH I10 o6pa3uaM
WK aJIrOpuTMaM, IMPUMCHSASA HU3BCCTHBLIC aAHAJIUTHUYCCKUC MCETOAbI IIPpHU
pe€ICHUU CTAaHAAPTHBIX MATEMAaTUYCCKHUX 3aJad Ha BBIYHCIICHHC
paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOUYKHU OO HpHMOﬁ, OT TOYKH OO
IIIOCKOCTH, MEXKAY CKPCIIUBAOINUMHUCA IMTPAMBIMHA

Pemarp 3a1aun Ha HaXO0X/IEHUE T€OMETPUUYECKUX BEIMYMH MO0 00OpasiaM
WM QIrOpuTMaM, NPUMEHSS W3BECTHBIE AaHAJIMTUUYECKHUE METOJbl IPH
PELICHNN CTaHIAPTHBIX MaTEeMaTHMYECKHX 3alad Ha BBIYMCICHHUE YIJIOB
MEXY CKPEIIMBAIOIIMMUCSA NPSAMBIMHU, MEXAY HPSIMOH U IJIOCKOCTBIO,
MEXy TUIOCKOCTSIMM, JBYTPAHHBIX YTJIOB

7.14

Boruncnsate 00bEMBI M IUIOUIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ npuMeHeHueM (GOpPMYJl, BEIYUCIISTh COOTHOIICHUS
MEXIY IJI0IIAIIMHU ITOBEPXHOCTEH, o0BEMaMu MOTI00HBIX
MHOT'OTPaHHUKOB




OnepupoBarh MOHATHSAMH: CUMMETPHsS B IMPOCTPAHCTBE, LEHTP, OCh U

715 IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TNIOCKOCTh CHMMETPUHU (PUTYPBHI
W3BnekaTh, mpeoOpa3oBbIBATb M HHTEPIPETUPOBATH HHPOPMALHUIO O
7.16 MMPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTypax, TPEICTABICHHYIO Ha
YepTekax U pUCyHKax
[TpumensTh reoMeTpudeckue (akThl A PEIICHUS CTEPEOMETPHUECKUX
7.17 3ajad, MPeINoJaralliuX HECKOJbKO IIaroB pPELIeHMs, €CIH YCIOBUS
IPUMEHEHHS 33J]aHbl B IBHOH (popme
718 [IpuMeHATH mpocCTEHIIME DIPOrpAMMHBIE CPEACTBA U BIJIEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPU PEIIEHUHN CTEPEOMETPUUYECKHX 3314
719 [IpuBoANUTE MpUMEpPHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MpHUpOJE U
KU3HH, PACIIO3HABATH MPOSIBIIEHIE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpuMeHATh NOTydYeHHbIE 3HAHUSI HA MTPAKTUKE: aHAIM3UPOBATh pPeabHbIE
CHUTyallud W TIPUMEHSTh H3y4YCHHBIC TOHSATHS B TMPOLECCE ITOMCKA
pereHus MaTeMaTHYECKU chopMyIMPOBAHHOM po0JIeMbl,
7.20 MOJICIMPOBATh peajibHbIe CUTYallMH Ha S3bIKE T€OMETPHH, MCCIIEOBAThH
[IOCTPOEHHBIE MOJIENU C HMCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHATUH U
TEOpeM, armapara ainredpsl, pemaTh MPaKTHYECKHe 3a7aul, CBI3aHHBIC C
HaXO0XKJICHUEM T'€OMETPUUYECKUX BEIIMYUH
11 KJIACC
Kon .
HpoBepsIEMOro IIpoBepsiemble NpeIMETHRIE Pe3yILTATLI 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpelHero o0mero 00pa3oBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh MOHATHIMH: IHJIMHIPAYECKast TOBEPXHOCTh, 00pa3yromme
6.1 WINHAPUYECKOW MOBEPXHOCTH, LMIMHIpP, KOHUYECKas IMOBEPXHOCTb,
oOpa3yromye KOHMYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacrnio3HaBaTh Tena BpaueHus (IHJIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOJTYYSHHSI TEJT BPALICHUS
6.4 KrnaccudumupoBars B3auMHOE pacmoiioKeHHE CPephl U TIOCKOCTH
OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAaHHME CEIMEHTAa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOM, OCHOBAHME IIAPOBOIO CIIOS, BHICOTA
IapOBOTO CJIOS, MAPOBOU CEKTOP
6.6 Bbraucnate 00BEMBI W IIIOMIAAM TIOBEPXHOCTEH TEN BpalleHHS,
' reOMETPUYECKUX TeJl C MPUMEHEHUEM (HopMyIT
OnepupoBaTh MOHATHSAMU: MHOTOTPAaHHUK, BIMCAaHHBIH B chepy u
6.7 OTMMCAHHBII 0KOJIO cepsl, cepa, BIUCAHHAS B MHOTOTPAHHUK WIH TEJI0
BpalleHUs
6.8 BBIUMCIIATP COOTHOIICHUS MEXAY IUIOMAASAMU TIOBEPXHOCTEH H
' 00BpEéMaMU ITOTOOHBIX TEN
6.9 N300paxkaTh n3ydaemble (GUTYpBl OT PYKH M C MPUMEHEHUEM MPOCTHIX
' YepTEKHBIX MHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHUCYHKOB IPOCTHIX

00BbEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TeIl




BpaIeHus

6.11

W3Brekatb, MHTEPHPETUPOBATH U MPeoOpa3zoBbIBaTh WH(GOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (DUTYpax, TNPEACTABICHHYIO Ha
YepTekKax U pUCYHKAX

6.12

[TpumensTh reomeTpuyeckue (GaKThl A PEHICHUS CTEPEOMETPHUYECKHUX
3a/1a4, IPEANOJAralolliuX HECKOJIbKO IIaroB PELIEHUS, €CJIHU YCJIOBUS
MIPUMEHEHHUS 3aJIaHbl B ABHOU (hopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOTHATE JICHCTBHS CIIOKEHHS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
YMHOXEHHUSI BEKTOpa HAa YHCIIO, OOBSACHATh, KAKUMU CBOWCTBAMH OHH
o0J1aaroT

6.15

6.16

[TprMeHsITh paBUIIO NapajlieenuIe a Npy CI0KEHUH BEKTOPOB

OHGpHpOBaTI) MOHATHUAMU: ACKAPTOBBI KOOPAWHATBHI B ITPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpA, paBCHCTBO BCKTOPOB, KOOPAHWHATBHI BCKTOPA,
yroax MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BECACHHUEC  BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIJIIAHAPHBIC BEKTOPLI

6.17

HaXOI[I/ITL CYMMY BCKTOPOB U IIPOU3BCACHUC BCKTOpPA Ha YHCIIO, YI'OJI
MCKAY BCKTOPAMH, CKAJIIPHOC MMPOU3BEACHHUEC, PACK/IAAbIBAThL BEKTOP I10
ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMHAT

6.19

6.20

6.21

Pemarsn HpOCTCﬁHIH@ reOMCTPpUUYCCKUC 3aJa4ud Ha JIIPHUMCHCHUC
BCKTOPHO-KOOPJAWHATHOTI'O METOda

Peniate 3agadd Ha A0Kas3aTCJIbCTBO MATEMATHYCCKHUX OTHOIIICHUH H
HAaXOXIACHUEC T'COMCTPUUCCKHUX BCIUYHH I10 06pa3uaM HJIN aJIrOpUTMaMm,
MMPpUMCHAA HN3BCCTHBIC MCTOBI npu peUICHUN CTaHAAPTHBIX
MaTCMaTHYCCKUX 3a1a4

IIpuMeHATh mpocTEeHIIME NPOrpPAMMHBIE CPEICTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a]1a4

6.22

6.23

HpI/IBO,Z[I/ITB MMpUMEPBI MAaTEMATUYCCKUX SaKOHOMepHOCTeﬁ B IIpupoac nu
JKU3HHU, paCliO3HABATh NPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

IIpuMeHATh TOJIy4EHHBIE 3HAHHWA Ha IPAaKTHKE: AHAJIU3UPOBATH
pealbHBIE CUTyallud U MPUMEHATb W3Y4YCHHBIE IIOHATHUA B IIPOLIECCE
MOKMCKA pELIEHUS MaTeMaTHuecKu CHOpPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh PEaJbHbIC CUTyallUU HA S3BIKE N€OMETPUH, UCCIIEI0BAThH
ITOCTPOEHHBIE MOJIENIN C WCIIOJIb30BAHUEM I€OMETPHUYECKUX IOHATHNA H
TeopeM, armnapara anreOpbl, perars NpakTUYeCcKue 3aauu, CBsI3aHHbIE C
HAaxO0KJICHUEM F€OMETPUYECKUX BEJINYUH




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Kon
;

7.1

7.2

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

I'eomerpus

OcHOBHbBIE TOHATHS cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATUYECKOM  IMOCTPOEHUU  CTEPEOMETPUU:  AKCHOMBI
CTEPEOMETPUH U CIIEICTBUSA U3 HUX

B3aumHoe  pacrnonokeHue  HpsAMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajuiefibHble U CKpeluBaromuecs mnpsmeie. [lapamiensHOCTh MpPSMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: MapajjiesIbHbIE IpsiMble B  MPOCTPAHCTBE,
MapajuieIbHOCTh TPEX MPSIMBIX, MAPAIJICIBHOCTh MPSAMOM M IIOCKOCTH. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YroJl MEXIYy TMpSAMBIMM B IPOCTPAHCTBE.
[TapaniensHOCTh MIOCKOCTEH: MapauleNbHbIe MJIOCKOCTH, CBOWCTBA MapaliebHbIX
iockoctei. Ilpocreiimme mpocTpaHCTBEHHbIE (UTYPHI Ha IUIOCKOCTH: TETPAadIp,
Ky0, mapaJuieNenumnes1, IoCTPOCHUEe CeUeHUN

7.3

[lepieHOAUKYIAPHOCTD MPSAMOM M IUIOCKOCTH: IEPIEHAUKYJISIPHBIE TNIPAMBIE B
IIPOCTPAHCTBE, IIPSAMBIE MapAJIICIIbHBIE U IEPIIEHAUKYIISIPHBIE K IITIOCKOCTH, IPU3HAK
NEPIEHIUKYJIIPHOCTU IPSIMOM U INIOCKOCTH, TEOPEMA O IPAMOM MEPIEHANKYIAPHON
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy IpsSAMOH H IUIOCKOCTBIO,
JBYI'PAHHBIA yroJI, JIMHEHMHBIM Yroia JAByrpaHHoro yria. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHUE OT TOYKM JO INIOCKOCTH, PACCTOSHHUE OT NIPSIMOM 10
IUIOCKOCTH, MPOEKIUS (PUrypsl Ha INIOCKOCTh. [lepneHauKyIsipHOCTh MIIOCKOCTEH:
NPU3HAK  MEPIEHAUKYISIPHOCTH  JABYX  Iulockocted. Teopema o  Tpéx
NEPIEeHIUKYIIIpax

7.4

7.5

7.6

IloHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIIYKJIBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. I[Ipusma: n-yrombHas
npu3Ma, TpaH U OCHOBAaHMS MPU3MBI, IpsIMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TTOBEPXHOCTH Npu3Msbl. [lapamienenumen, npAMOYroJIbHBIN I1apauIeIICIIUIIE
u ero ceorctsa. [Iupamuaa: N-yrosgpHas nupamuia, TpaHd U OCHOBaHUE MMHUPAMU/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh MHUPAMM/IbI, NPABUIbHAS U yCEUEHHAs MUpaMUIa.
OJeMeHTBl Tpu3Mbl W nupamuzbl. [IpaBUIBHBIE MHOTOIPDAaHHMKHU: ITOHSTHE
[IPaBUJILHOIO MHOIOIPaHHUKA, IpaBWIIbHAs IIPU3Ma M IPaBWIbHAs IUPAMHUIA,
IpaBWIbHAs TPEyrojbHas MUpaMUAa U IPAaBUIbHBIN TeTpasap, Kyo. [IpeacraBnenue
O IpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocadapyrue CeueHus
IIPU3MBI U TUPAMUIbI

CI/IMMeTpI/ISI B IMPOCTpPAaHCTBE: CHUMMECTPUA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ,
IJIOCKOCTH. DJIEMCHTHI CUMMCTPUHU B IMUpaMUJaX, MapajliCJICIUIICaAax, IMPaBUIbHBIX
MHOTI'OI'paHHUKAaX

Bbruncnenue 31eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriael. [linomane
OOKOBOW TMOBEPXHOCTH W TIOJHOMH TIOBEPXHOCTH TPSMOW MPHU3MBI, IUIOLIA/b
OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MPsMOH mpu3Mebl. [1nomans 60koBoM
MOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHOM MUpaMHIbl, Teopema O IUIOIaan
yceu€HHoM mupamMuibl. [lorstre 06 00béMe. OOBEM MUpPaMUIBI, TPU3MBI

1.7

[TogoGHbIe Tema B mpocTpaHcTBe. COOTHOIICHHS MEX Y TUTOMIAASIMHU MTOBEPXHOCTEH,
00BEMamMU TOJJOOHBIX Tell




11 KUIIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
I'eomerpus

[unuaapudeckass HOBEPXHOCTh, 00pa3yOIIUe IUIHHIPUIECKON TOBEPXHOCTH, OCh
UTHHIPUYIECKON TOBEpXHOCTH. LIMIMHIp: OCHOBaHHMS ¥ OOKOBas MOBEPXHOCTH,
o0pa3yrolas U 0Ch, TUIOMIAIb OOKOBOH U IMOJTHON OBEPXHOCTH

Konnueckas noBepXHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPILIMHA
KOHHYeckoil moBepxHocTu. KoHyc: ocHOBaHMe W BeplIuHa, oOpasyromias U OcCh,
oAb OOKOBOM M TIOJHOW TOBEPXHOCTH. YCEUEHHBIM KOHYC: 0Opasyroniue u
BBICOTA, OCHOBaHMsI U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IUIOHIalb TOBEpXHOCTH ceprl. B3anmuoe
pacrionokeHue cepsl U IUIOCKOCTH, KacaTelbHasi TUIOCKOCTh K cdepe, ITUIomaib

chepsl

6.4
6.5

N300pakeHue Tes BpalieHus Ha MIIOCKOCTH. Pa3BépTka nmmmHapa 1 KoHyca

KomOuHanmu Tten BpamieHWss U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, ONMUCAHHBINA
0KO0JI0 cepsl, cepa, BlucaHHAs B MHOIOI'PaHHUK, WK TEJIO BPALLCHUS

6.6

[Tonsitue 06 o6béMe. OcHOBHBIE cBOWcTBa 00bEMOB Ten. Teopema 00 00BbEME
NpSIMOYTOJIBHOTO Tapayuienenunena u ciuenctsus u3 He€. OO0bEM muIMHApA,
koHyca. O0bEM 11apa U miIomaab chepbl

6.7

6.8

IlonoOHble Tenma B mpocTpaHcTBe. COOTHOIIEHUS  MEXAY  IUIOMIASAMU
MMOBEPXHOCTEH, 00bEMaMK MMOJOOHBIX TEI

Ceuenust uunuHApa (MapajuleIbHO U NEPIEeHIUKYISIPHO OCH), CEUEHUs KOHyca
(mapasuiebHOE OCHOBAHHIO M IPOXO/dIIee Yepe3 BepIIMHY), CeUeHUs 11apa

6.9

Bexktop Ha miockoctd M B mpocTpaHcTBe. CIIOKEHHE U BBIYMTAHUE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4ucio. PasnoxkeHue BeKkTopa M0 TpEM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBuno mapamnenenunena. PemeHue 3amad, CBA3AHHBIX €
IIPUMEHEHHEM NIPAaBUJI ACHCTBUI C BEKTOPaMU

6.10

[IpsmoyronbHasi cucreMa KOOpPAMHAT B IpocTpaHcTBe. KoopauHaTel BeEKTOpA.
[Ipocreiimue 3amauM B KOOpJAMHATaxX. YTosu Mexay Bekropamu. CkansipHoe
IIPOU3BEICHNE BEKTOPOB. BhIUMCIIEHHE YIVIOB MEXKIY NPSMBIMH U IIJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/I ITPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




ITPOBEPAEMBIE HA EI'D 11O MATEMATHKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHSA OCHOBHOH OBPA3OBATEJIbBHOU ITPOI'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

Bnanenue meromamM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (HOpMyIHpOBaThH M ONEPUPOBATH TMOHATUSMU: OIpeEAeTIeHHE,
aKcuoma, TEOpeMa, CJIEACTBHE, CBOMCTBO, INPU3HAK, J10Ka3aTEIbCTBO,
paBHOCUJIbHBIE (DOPMYITHPOBKU; MPUMEHATH UX; YMEHUE (GOPMYIUPOBATH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KICHHE, MPUBOIUTH IMPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJI MAaTE€MaTUYeCKOM WHIYKLUU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCY)KIEHUS IpU pPELIEHUU 3ajad,
OLICHUBATh  JIOTMYECKYI0  IPAaBUJIBHOCTb  PACCYKIEHUN;  YMEHHE
OIEpUpPOBATh MOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO, ONEpALUU Haj
MHOXECTBAMHU; YMEHHE HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM
anmnapar Ui ONMCaHUs pealbHbIX IPOLECCOB U SBJICHUHN U IPU PELICHUN
3aJa4, B TOM UYHWCJIE€ W3 JAPYruX Y4YeOHBIX MPEIMETOB; YyMEHHE
OTIepPHPOBATh MOHATUSMHE: Tpad, CBA3HBINA rpad, AepeBo, MUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTb U OIHKCHIBaTh rpadbl pa3IuyHBIMU
crocobaMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHne omnepupoBaTh MOHIATHSAMHU: HATYPAJIbHOE YUCIO, IEJI0€ YUCTIO,
CTEMNEHb C LENbIM MTOKa3aTesieM, KOPEeHb HaTypalbHOUM CTENEHH, CTEIIEHb
C palMOHAIBHBIM  TIOKa3aTeleM, CTeNeHb C  JIEUCTBUTEIbHBIM
nokasarenem, Jiorapudm 4YUCIa, CHHYC, KOCHHYC M TaHTEHC
MIPOM3BOJIBHOTO YHCJA, OCTATOK IO MOJYJIO, pPalMOHAIBHOE YHCIIO,
UppPALMOHATIBHOE  YWCIO,  MHOXECTBA  HaTypalbHBIX,  IEJbIX,
pannoOHAIbHBIX, I[CI\/'ICTBI/ITCJ'IBHI)IX YHUCCII, YMCHHC HUCIIOJIB30BaTh
MPU3HAKU JIETUMOCTH, HAUMEHBIINNA OOIIM AETUTEeNh W HauMEHbIee
ob1ee KpaTHOe, aNTrOpuT™M EBKIMIa Mpu pelieHnu 3a/1a4; 3HaKOMCTBO C
pa3IMYHBIMM ~ TO3UIIMOHHBIMA ~ CUCTEMaMU  CYHCIICHHS;  YMEHHE
BBIIOJIHATEL BBIYUCIIEHHE 3HAYECHUU U HpCO6p330BaHI/I$I BI)Ipa)KCHI/II\/JI co
CTeMeHsIMH M JiorapupmMamu, MpeodpazoBaHus IPOOHO-PAIIMOHATBHBIX
BBIPDAKECHHI; YMEHHE ONEPHUpPOBATh MOHATHSAMHU: IOCIEIOBATEIbHOCTD,
apudmernueckas nporpeccus, reoMeTpruyecKast nporpeccus,
OecKOHEYHO YObIBaoIllass TIeoOMeTpUYecKass MpOorpeccusi; yMEHUue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHUCIIE€ C IOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEeHHE ONEepUpOBaTh TMOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMITJIEKCHBIE YHCIIA, MOJIYJIb U APTYMEHT KOMILJIEKCHOTO
yuciaa, ¢opMa 3amuch  KOMIUIEKCHBIX — 4YHcell  (reoMeTpuyeckas,
TPUTOHOMETpHYECKass W  anreOpamueckas); yMeTh  IPOU3BOIUTH
apI/I(l)MeTI/I‘IeCKI/Ie )ICfICTBI/IS[ C KOMIUICKCHBIMHM 4YHUCIIaMH; IIPUBOIANTH
IMPUMCPbI HUCIIOJIB30BaHUA KOMITJICKCHBIX YHUCCII, OneprupoBaTh
MOHATHSAMU: MaTpuma 2X2 u  3X3, OonpeaenuTeslb  MaTPHUIbI,
FeOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHHne onepupoBaTh MOHATUSMU: pallOHAJIbHBIC, HWPpPALMOHAIBHBIE,
MOKa3aTeNbHbIC, CTEICHHBIC, JIOTapH(PMUUECKHE, TPUTOHOMETPHUECKUE
YpaBHEHHUS U HEPAaBEHCTBA, HMX CHUCTEMBl; yMEHHE OIEpUPOBATH
MOHITHSIMH: TOXIECTBO, TOKIECTBEHHOE MpeoOpa3oBaHHE, YpPaBHEHHE,




HEPABEHCTBO, CHCTEMa YPaBHEHUM M HEPABCHCTB, PABHOCUIBHOCTH
YpPAaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHME pEIIaTh ypPaBHEHMS,
HEPABEHCTBA M CHUCTEMBI C IOMOIIBIO DPA3JIMYHBIX NPUEMOB; pEIIATh
YPAaBHEHUsl, HEPAaBEHCTBA M CHUCTEMbl C IIAPaMETPOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELICHHUs MaTeMaTUYECKUX
3aj71a4 M 3a]1a4 U3 PA3IUYHbIX 00JIacTel HAyKU M peabHOU KU3HU

YMeHue onepupoBaTh HOHATHUAMH: (QYHKLIWSA, YETHOCTh (DYHKIUH,
HNEepUOANYHOCTh (YHKIUH, OTPAaHHYCHHOCTh (YHKIMH, MOHOTOHHOCTb
¢byHKIMH, SKCTpeMyM (YHKLIUHU, HAUOOJbIee ¥ HAUMEHbBIIIEE 3HAUYCHUS
(GYHKIMM Ha IPOMEXYTKE, HelpepbIBHAS (PYHKIMS, aCHMOTOTHI Ipaduka
¢byHKUIMY, TIepBas ¥ BTOpasi NPOU3BOIHAS (YHKIMHU, TCOMETPUUECCKUN U
¢u3MYecCKuii CMBICT TPOU3BOAHOW, TEPBOOOpa3Hasi, OIpeNeIEHHbIH
MHTETpal, YMECHHE HAaXOIUTh ACUMNTOTHI Tpaduka (QyHKIUH, yMEHHE
BBIYHCIIATH  NPOU3BOJHBIE CYMMBI, IPOW3BEICHHS, YACTHOIO H
KOMITO3UIIMN (YHKIWH, HAXOJUTHh YpaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMM; yMEHHE HAaXOJUTh MPOM3BOJAHBIC 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHE UCIOIb30BaTh MPOU3BOIHYIO UISl HCCIENOBaHHUA (DYHKIHH,
HAXOJUTh HAWOONbIIME M HAaMMEHbIIWE 3HAYCHUS (QYHKIMH; CTPOUTH
rpadiKu MHOTOWICHOB C MCIOJB30BAHMEM ammapaTa MaTeMaTHYECKOTO
aHaJM3a; TPHUMEHSATH NPOU3BOMHYIO JUIS HAXOXKICHUS HAWITYYIIEero
pelieHnss B NPUKIAIHBIX, B TOM YHCIIE COIHAIbHO-IKOHOMHUYECKUX H
du3nyecKux 3aqadax; HaXOAUTH IUIOIAAN U O0BEMBI (DUTY C ITOMOILBIO
MHTETpajia; MPUBOJIUTH MPUMEPH MaTEMaTHYECKOTO MOJCITUPOBAHHS C
NOMOIIIO AU depeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKIMM, oOpaTHas
GyHKIMSA, KOMOO3ULIMS (QYHKIMM, JuHeiHas (yHKIUS, KBaIpaTUyHas
byHKLu, palnuoHaIbHas byHKLu, CTENICHHAast byHKLIHSA,
TpUrOHOMETpHUYeckre  (QyHKIMH, O0OpaTHbIE TPHUTOHOMETPHUYECKHUE
¢byHKUMM, TOKa3aTedbHas M Jorapudmuyeckas QYHKUUU; yMEHUE
CTpOUTh TpadUKHU H3YYEHHBIX (PYHKIMH, BBIIOJIHATH IpPEeoOpazoBaHUs
rpaduKoB (YHKLUH, UCTIOIB30BaTh TpapUKH sl U3yUEHUs NPOLIECCOB U
3aBUCUMOCTEH, TPU peIIeHUH 3a7ad U3 APYruX YYeOHBIX MPEIMETOB M
3ajjau U3 peabHOM JKU3HU; BbIpaXaTb (OPMYJIaMu 3aBUCUMOCTH MEXIY
BEIMYMHAMH; UCIIOJIb30BaTh CBOicTBa W rTpadukm QyHKOMA Ui
peleHusl ypaBHEeHUH, HEPaBeHCTB U 3a/1au ¢ MapaMeTpaMu; n300paxkaThb
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOXECTBA PpEHNICHUN YpPaBHEHHU,
HEPaBEHCTB U UX CUCTEM

VYMeHue pemarbh TEKCTOBbIE 3a/laydl pa3HbIX TUIIOB (B TOM 4HCIE Ha
NPOIEHTHI, JOJM U YacTH, Ha JIBUXKEHUE, paboTy, CTOMUMOCTb TOBAPOB U
yCIIyT, HaJIOTH, 33J]a4i U3 00JIaCTH yNpPaBIEHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHHs, HEPAaBEHCTBA U HUX
CHUCTEMBI IO YCJIOBHIO 3a/a4d, MCCIENOBATh IOJyYEHHOE PEIICHHE W
OLIEHUBATh MPaBAONOAOOHOCTh pE3yJIbTaTOB;, YMEHHE MOJEINPOBAThH
peanbHBIE CUTyallUH Ha S3bIKE MATEMAaTUKH; COCTABIIATH BLIPAKEHHS,
YPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbI [0 YCIOBHIO 3aJa4yH,
UCCIEN0BATh IIOCTPOEHHBIE MOJEIH C UCIOJIB30BaHUEM ammnapara
anreOpbl, HHTEPIIPETUPOBATD MOJYYSHHBIH pe3yabTarT

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apu(pMeTHYecKoe, MeInaHa,
HauOoJplllee M  HaWMEHbIIEEe 3HAYEHHUs, pa3Max, JUCIEPCHs,
CTaHJApTHOE OTKJIOHEHHWE YHUCIIOBOIO Ha0bopa; yMEHHE W3BIEKaTh,




UHTEPIPETUPOBaTh MH(MOpPMALMIO, TPEJCTaBICHHYIO B TalOiuIax, Ha
quarpammax, rpadukax, OTpaskarolyr0 CBOWCTBA PeallbHBIX MPOIIECCOB U
SBJICHUH; MPEACTaBIATh HH(OOPMALIHIO C TOMOIIbIO TAOJIUI U IUArPaMM;
UCCJIEI0BATh CTAaTHUCTUYECKUE JaHHBIE, B TOM YHCIE C IMPUMEHEHUEM
rpadUyecKux METOJIOB U  DJEKTPOHHBIX CpPEACTB; TIpaduyuecku
UCCIICIOBAaTh COBMECTHBIC HAONIOACHHUS C TOMOINBIO JUarpaMm
paccerBaHMs U JMHEUHOW perpeccuu

YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIy4ailHOE
COOBITHE, BEPOATHOCTH CIYyYaWHOTO COOBITHSI; YMEHHUE BBIYHUCIATH
BEPOATHOCTh C HCIHOJb30BAaHUEM TIpadUUYECKUX METOJO0B; IPUMEHATH
(GOpMyIBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (POpMyiIy IOJHON
BEpOATHOCTH, popmyny bepnymnu, komOuHaTOpHBIE (HaKThl U POPMYIIBL;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHH; yMEHHE OIEpUPOBATH
MNOHATUSIMM:  CIy4aiiHass BETUYMHA, pacIlpellelieHue BepOATHOCTEH,
MaTeMaTU4YeCcKoe OXHUJaHWEe, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHECHHE
CIy4ailHOH BENWYHMHBI, (YHKIUU pacOpelesieHus U IJIOTHOCTU
PaBHOMEPHOTO, IIOKa3aTEJIbHOTO Y HOPMAJIBHOTO paCIpeCIICHHI;
YMEHHE HCIOIb30BaTh CBOMCTBA M3YyUYEHHBIX paclpefeNieHud Juis
pelIeHusl 3a/iay; 3HAKOMCTBO C TIOHATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBIOOPOYHBIX HCCIEIOBAHUM; YMEHUE MPUBOAUTH MPUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJIBIIMX YHMCENT B MPHUPOAHBIX M OOIIECTBEHHBIX
SBIICHUSX; YMEHHE ONEPUPOBATH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAaHUM, YHCIIO TepecTaHoBOK; OuHOM HbroTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DaKTHI M PACCYKICHUS AJISl PELISHUS 3a7a4;
OIICHUBATH BEPOSITHOCTH peaTbHBIX COOBITHH; COCTaBJISITh
BEPOSITHOCTHYIO MOJIEb M UHTEPIIPETUPOBATH MOJTYUECHHBIN PE3YJIBTAT

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKa, NpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yroi,
JBYTpaHHBIA yroji, TPEXTPaHHBIM yroj, CKpeIIMBAIOLIUECs MpsMBbIE,
NapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTD MPSMBIX U TUIOCKOCTEW, yroi
MEXY NPSMBIMH, YTOJI MEXAY NPSAMON U IUIOCKOCTBIO, YTOJI MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH [0 IJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHE MCIIOIb30BaTh IpU
pelleHnn 3aa4 U3ydeHHble (aKThl U TEOPEMbl IUNIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOLIETO MHpA; CTPOUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 T€OMETPUUECKUX TMOHATHH HU
BEJIMYMH, PEIaTh CBS3aHHBIE C HUMH ITPAKTUYECKHE 33aJauu
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YMeHue onepupoBaTh MOHATUSAMM: IJIOWAAbL (GUTYpbl, 00bEM (UTypHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHHMK, CEYEHHME MHOIOIDAaHHUKA,
KyO, mnapajuienenunen, Mnpu3Ma, NUpaMuja, (urypa U HOBEPXHOCTH
BpallleHHs, UWIMHIpP, KOHYC, map, cdepa, IIomaas cepbl, MIomaib
MOBEPXHOCTU MNUPAMUJBI, MPU3MBIL, KOHYCa, IWIMHApA, 00BEM KyOa,
IPSIMOYTOJIBHOTO NapaljIeNieuIeaa, MUpaMUAbl, TPU3MBI, LWIMHIpA,
KOHYyca, 11apa, pa3BEPTKAa IMOBEPXHOCTH, CEUECHUs KOHyca M IWIMHJpA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicss cdepsl, LMIMHIPA, KOHYyca; yYMEHHE CTPOMTb CEUYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOT'PAaHHHUKH, (PUTYpHl U MOBEPXHOCTHU
BPAILEHUS, UX CEUYEHUs], B TOM YHCJIE C TOMOIIbIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIILHO
(bopMynHpOBaTh ONpPENEIICHUS] U3y4aeMbIX (PUTyp, BBIIBUIaTh THIIOTE3bI
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0 CBOMCTBaxX M MpU3HAKaX IeOMETPUYECKUX (uryp, 0O0OCHOBBIBATH HIIH
OmpoBepraTh MX; YMEHHE MPOBOAWUTH Kiaccuukanuoo ¢uryp mo
Pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIE OMOJHHUTEIBHBIC
MOCTPOCHHS

YMeHue omnepupoBaTh HOHATHUSMH: JBH)KEHHE B IPOCTPAHCTBE,
napajieNIbHbli MepeHOC, CUMMETPUsl Ha IUIOCKOCTH U B NPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MMOA0OMsA, TOAOOHBIE (UTYPBI; YMEHHE
pacrio3HaBaTh paBHbIE U MOAOOHBIE (PUIYpHI, B TOM YMCJE B IIPUPOJE,
UCKYCCTBE, ApPXUTEKTYpE; HCIIOJIb30BaTh T'€OMETPUYECKHE OTHOLICHHS
OpU PELICeHUWU 3a/a4y; HaXOAWUTh TEOMETPUYECKHE BEJIMYMHBI (JJIUHA,
yroj, IUIOMAAb, OOBEM) MpH pEUICHWH 3a1a4 M3 APYTruX Y4eOHBIX
IPEIMETOB U U3 PealbHOM KU3HU; YMEHHUE BBIYUCIATH T€OMETPUYECKHE
BEIIMYUHBI (JUTMHA, YTOJ, IUIOIIA/b, OOBEM, IUIOMIAAL TOBEPXHOCTH),
UCMONb3Yysl H3y4eHHble (OPMYJBl M METOABI, B TOM YHCIE: ILIOMIAMb
MOBEPXHOCTU MHUPAMHUIBI, TIPU3MBI, KOHYCA, HWIMHAPA, TUIOMAIb CHEpHL;
00bEM Ky0Oa, NMPsIMOYTOJIBHOTO MapajulesieNuIeaa, MUpaMuibl, MPHU3MBI,
IIMHIPA, KOHYCa, IIapa; YMEHHE HAXOIUTh OTHOIIEHHE OOBEMOB
oI0OHBIX QUryp
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YMeHue onepupoBaTh MOHATHSIMU: NPSMOYTOJbHAs cCUCTEMa KOOPJIUHAT,
BEKTOP, KOOPJIMHAThl TOYKH, KOOPJIMHATHl BEKTOpa, CyMMa BEKTODPOB,
IPOM3BEACHUE BEKTOpPAa Ha YHUCIO, DPA3JIoKEHHE BeKTopa Mo Oasucy,
CKaJIIpHOE IIPOM3BEIECHUE, BEKTOPHOE IIPOM3BEIEHUE, YIol MEKAY
BEKTOPAMM; YMEHHUE HCIOJb30BaTh BEKTOPHBIA U KOOPAWHATHBIA METOJ
JUISL peLIeHUs] TeOMETPUYECKHMX 3aJad M 3aJad JpYyrux Yy4yeOHbIX
IIPEIMETOB
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VYMeHue BbIOMpaTh NOAXOASIIMM METOJN Ui pelIeHHus 3a/lauu;
IIOHUMAaHNE 3HAYMMOCTH MAaTeMaTUKH B W3YYEHUU I[PUPOAHBIX H
OOIIECTBEHHBIX MPOLECCOB M  SBJIEHHH; yMEHHE pacCHO3HaBATh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHHE IPUBOJIMTH
IpUMEPBl  MaTEMaTUYECKUX OTKPBITUA POCCHMCKOM U  MHUPOBOM
MaTEeMaTU4eCKON HayKu




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS

Kon
1 Yucna v BIYKCICHUS

11 Harypanbnsle u niensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

12 Pannonanenbie  uncina. OOBIKHOBEHHBIE W JECATHUYHBIC JAPOOW, MPOIEHTHI,
OCCKOHEYHBIC MTEPUOJTUUCCKHUE TPOOH

13 Apudmerndeckuit KOpeHb HaTypaJlbHOW cTeneHu. JIecTBuS ¢ apupMETHICCKUMHU
KOPHSIMH HAaTypaTbHOW CTCTICHH

14 Crernens ¢ 11enbIM nokazateneM. CTeneHb ¢ palluoHaIbHBIM MoKa3arenaeM. CBONCTBa
CTCTICHH

15 CuHyC, KOCHHYC W TaHICHC 4YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
apKTaHTeHC YHCIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuuHbie U HaTypajgbHbIE JOrapu(MbI

JeiictBuTtenpHble uyncna. ApupMeTHyecKue Oonepanuuu ¢ JIeHCTBUTEIbHBIMU
1.7 ymuciamu. [IpubnnxEHHble BBIYUCIECHUS, IPaBUiIa OKPYIJIEHUS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BBIYUCICHUN

1.8 [IpeoOpa3zoBanue BhIpaXKEeHUN
1.9 KommuiekcHsle uncna
2 YpaBHeHUs U HEpaBEHCTBA
2.1 ensle 1 1poOHO-paliOHaTbHbIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHHs
2.4 [TokazarenbHble U JIorapupMUIECKUE YPABHEHHUS
2.5 Lenble 1 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUecKre HEPaBEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 YpaBHEHUs], HEPABEHCTBA U CHCTEMBI C TapaMeTpaMu

2.11 Marpuia cucTeMbl JINHEWHBIX YpaBHEHHN. ONpeesnTens MaTpULbl
3 OyHKIMH U TpaduKu

31 OyHkus, crnocodbl 3amanug ¢yHkuuu. ['paduk dyHkuu. B3aumHo o6parHbIe

¢ynkuuu. YétHele u HeuéTHBIe GyHKUMU. [lepruoanueckue GpyHKIMH

OO6nacte ompeneneHuss W MHOXKECTBO 3HaueHuW ¢GyHKiuu. Hymm ¢yHKmm.
3.7 [TpoMexXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYTKH  MOHOTOHHOCTH  (DYHKIUH.
' Makcumymbl ¥ MUHUMYMBl (QyHknuu. Hawmbonbliee W HauMEHbIEe 3HAYCHUE
GYHKIIMH HAa IPOMEKYTKE

33 CreneHHass (yHKIHMS C HaTypaJbHBIM W LEIbIM ToKazateneM. EE cBoiicTBa u
] rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETeHU

3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpaduKu

3.5 [TokazaTenpHas u orapudmudeckas GyHKIINN, KX CBOWCTBA U Tpaduku

3.6 Toukum paspeiBa. AcumnToTrhl TpadukoB ¢dyHkumii. CsoiicTBa  (QyHKIHH,




HENPEPBIBHBIX HA OTPE3KE

3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUA MTOCIEA0BATEIbHOCTEN
3.8 Apudmernueckas U reoMmeTpuueckas nporpeccuu. opmyia CiI0kKHBIX IPOIIEHTOB
4 Hauana maremarnyeckoro anaamsa
4.1 [TpousBoanas pynkuwu. [Ipon3BoHbIE IeMEHTApHBIX (YHKITHI
[IpumeHeHnne NPOU3BOJHON K HCCIENOBAHUI0 (YHKUMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. Haxoxaenne HanOoNblIero ¥ HauMEHBIIEro 3HaYeHUs (PYHKIMHU Ha
OTpe3Ke
4.3 [TepBooOpasuas. UnuTerpan
5 MHoO»XecTBa U JIOTUKa
5.1 MHoOXecTBO, orepanuu Haj MHOKecTBamu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB ¥ cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 BepositHOCTB
6.3 KomOuHaropuka
7 ['eomerpus
7.1 QOurypsl Ha MIOCKOCTU
7.2 [IpsiMble ¥ MIIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnaTsl 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






