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HHOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma ydae6HOTrOo Kypca «I'eomerpus» 0a30BOro ypoBHS JJIsi 00YYaIOIIHXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepaibHOrO roCyAapCTBEHHOTO 00pPa30BaTEILHOTO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
NPEIBSBISIEMBIX K MaTeMaTHYeCKOMYy OOpa30BaHUIO, M TPATUIMKA POCCHICKOTO OOpa30BaHMS.
Peammzanusi  mporpamMmbl  o0ecrieUyMBAeT  OBJIAJCHUE  KJIFOYEBBIMH  KOMIICTCHIHSIMH,
COCTABIJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEOCTHOCTh
06H.[€Ky.HBTypHOI‘O, JIMYHOCTHOTI'O M MTO3HABATCIIbHOI'O PA3BUTHA JIMYHOCTHU 06yan0Luchs1.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeOMETpUM Ha YpOBHE CpEIHEro oOuIero ooOpa3oBaHUs
00yCJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBHIO METANpEeIMETHBIX M MPEIMETHBIX pe3yJIbTaToOB
0o0y4yeHHsI T€OMETPUH B HAlpaBIECHUU JIMYHOCTHOTO Pa3BUTHUS OOy4arolmuxcs, (GOpMHpPOBAHUs
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM TI'PaMOTHOCTH, W3YyYCHMsI OPYTUX Y4eOHbBIX IMCLUIUIMH.
PazButne y oOydarommxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
TreOMETPUYECKUX aOCTpaKIWii, COOTHOIIEHUH PEabHOTO U WICATBHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHYeCKOM HayKOH sSIBICHHH U MPOLECCOB pealbHOr0 MUpPa, MECTE F€OMETPUH B CHCTEME
HayK M pOJM MaTeMaTH4YeCKOr0 MOJEIUPOBaHMs B HAyYHOM IIO3HAHUUM U B IPaKTHKE
CHocOOCTBYeT (POPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKKe KavyecTB
MBIIICHHS], HEOOXOAUMBIX JUTSI aJalTallii B COBPEMEHHOM OOIIIeCTBE.

['eomerpus sBisieTcst OAHMM K3 0a30BBIX INPEIMETOB Ha YpPOBHE CpEIHEro OO0ILero
o0pa3oBaHus, TaKk Kak oOecledrBaeT BO3MOXKHOCTb M3YYEHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4HOU HaIIPaBJIECHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MpblluUIeHUE, (GOopMHUpyeEMOe MpU H3yYEHUH OOYYaroIIMMHUCS HMOHSITHUHHBIX
OCHOB T€OMETPUM M TOCTPOEHUM LEMOYKU JIOTUYECKUX YTBEPXKIEHUH B XOJie peIIeHUs
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh W ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTIONB3YIOTCSl TIPU pEIIeHUH 3a]ad eCTECTBEHHO-HAyYHOTO LUK, B YAaCTHOCTH W3 Kypca
bu3uku.

YMeHHe OpHUeHTHPOBATHCS B MPOCTPAHCTBE MIPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTelnbHOCTH 4denoBeka. OpHeHTalus yesloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOJUMOE YCJIOBHE €ro COLMAJIbHOrO OBITHS, (opMa OTPaKEHUS OKPYKAIOLIEro MHpa,
YCIIOBHE  YCHEITHOTO TIO3HAHWUS W aAKTHBHOTO  TPEeoOpa3oBaHHs  JACWCTBUTEIHHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeTUHSIET pa3Hble BUbI Y4eOHOH U TPYyJ0BOI
NeSITeTbHOCTH, SBJSIETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KAdyecTB, IMO3TOMY aKTyajbHa
3a7ada GOPMHUPOBAaHUS Y OOYYArOIIMUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS KaK Pa3HOBHIHOCTH
00pa3HOTO MBIIUIEHUSI — CYHOIECTBEHHOTO KOMIIOHEHTa B TIOJATOTOBKE K MPAKTHYECKON
JEeSITeILHOCTH 110 MHOTUM HAIPaBJICHUSM.

Llenb ocBOEHMSI MporpaMMbl yueOHOTo Kypca «I eomeTpusi» Ha 0a30BOM ypOBHE 00yUeHUs
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYUYAIOIMIMXCS Yepe3 0OecleueHue
BO3MOXKHOCTH IMPHOOPETEHUSI U UCIOJIb30BAaHUSI CUCTEMATHUECKUX I'€OMETPHUECKUX 3HAHUHM U
NercTBUH, crienu(pUUHBIX T€OMETPUU, BO3MOXKHOCTH YCIIEUIHOTO IPOJI0JIKEHUsT 00pa30BaHUs 10
CHELHATBHOCTSM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOJIb30BAaHHEM T'€OMETPHH.



[Iporpamma mo reomerpuu Ha 0a30BOM ypOBHE IMpelHa3HAu€Ha UId OO0yYarolMXxcs
CpeIHEH WIKOJIbI, HE HCIBITHIBABIIMX 3HAYMTENBHBIX 3aTPYAHCHHA Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpPOBHE JOJIKHBI OCBOUTH
o0ure MaTeMaTHYecKue yMEHHUs, CBA3aHHbIE CO CleUu(UKON reOMEeTpUH U HEOOXOIUMBIE IS
JKU3HU B COBpEeMEHHOM oO1iectBe. Kpome 3T0ro, oHM UMEIOT BO3MOXHOCTh U3YYUTh F€OMETPHIO
Oonee riryOOKO, €CITM B JAIBHEHUINIEM BOSHHUKHET HEOOXOJAMMOCTh B TEOMETPHUECKHUX 3HAHUSIX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

JlocTrxkeHue e OCBOCHHUS POrpaMMbl 00eCeUnBaeTCs PEIICHUEM COOTBETCTBYIOIIMX
3anau. [IppopureTHbIMU 3a/1auaMu 0cBoeHHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJIaccax SIBIISIFOTCSI:

e (QopmupoBaHuE TMPEJCTABICHUS O TIECOMETPHUM KaK YacTU MHUPOBOH KYJIbTYphl H

OCO3HaHHE €€ B3aUMOCBSI3H C OKPYKAFOIIUM MUPOM;

e (QopmupoBaHWE TMPEACTABICHUS O MHOTOTPAHHMKAX M TejaX BpalIeHUS Kak o
BXHCHIINX MAaTEMaTUYCCKUX MOJIENISIX, MTO3BOJISIONINX ONMUCHIBATh U U3y4aTh Pa3HbBIC
SBIICHUSI OKPY>KAIOIIETO MUPA;

e (QopmupoBaHUE YMCHHsS PACIIO3HABATH HA YEPTEkKAX, MOJCISAX U B PEATLHOM MUPE
MHOTOTPaHHUKU U TeJla BpaIllCHHUS,

® OBJAJICHWEC METOJaMH peIICHHWS 3a7ad Ha IOCTPOSHUS Ha H300paKEHUSIX
MPOCTPAHCTBEHHBIX (QUTYD;

e (opmupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHSTHSIMH O MHOTOIPAaHHUKAX H
Teax BpallleHUsl U UX OCHOBHBIMH CBOHCTBAMU;

® OBJAJICHHE AITOPUTMAMH PEIICHUsS OCHOBHBIX THUIIOB 3aj7a4; (OPMHUPOBAHHE YMEHHUS
MPOBOAWTHL  HECIOXHBIE JOKa3aTelbHbIE  PAcCYXICHHUS B  XOJE  pEelICHUS
CTEPEOMETPUICCKUX 3aJ1a4 U 33J1a4 ¢ TPAKTHICCKUM COJICPKaHHUEM;

® pa3BUTHE MHTEIUIEKTyaJbHBIX M TBOPYECKMX CHOCOOHOCTEW  oOydaromuxcs,
MO3HABATEIILHON aKTUBHOCTH, UCCIIEOBATEIHCKUX YMEHHH, KPUTUIHOCTH MBIIIIJICHHS;

e (QopmupoBanue (GyHKIMOHAIBHON TPAaMOTHOCTH, PEJIEBAaHTHOW TE€OMETPUH: YMEHHE
pacrno3HaBaTh MPOSIBICHUS TCOMETPHUSCKUX TIOHATHN, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYallUSAX W TMPH H3yYEHUU APYTUX Y4EOHBIX MPEIMETOB,
MPOSIBIICHUS] 3aBHCHUMOCTEH M 3aKOHOMEpHOCTeW, (GopMynupoBaTh UX Ha S3bIKE
TEOMETPHH W  CO3J]aBaTh TI'C€OMETPHUYECKHE MOJICIH, NPHUMEHATh OCBOCHHBIN
FCOMETPHUSCKHAN  ammapar JUis pelIeHdus TPAKTHKO-OPHEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OIICHUBATH MOJYICHHBIE PE3YIbTATHI.

OTnUuuTENbHON 0COOCHHOCTHIO MPOTPAMMBI SIBISIETCS] BKIIIOUEHHUE B KYpC CTEPEOMETPUU
B Havaje ero M3y4eHWs 3ajad, peliacMblX Ha YpPOBHE WHTYUTHBHOTO IIO3HAHUSA, U
onpeAeéHHBIM 00pa3oM OpraHW30BaHHAs padoTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MTPOTEKaHWE WHTYUTUBHBIX
MPOIIECCOB, MOTHBUPYET K JajbHEHIIIEeMYy U3YyUSHHIO TIPEIMETA.

[Tpenmodurenue OTHAETCS HATJIATHO-KOHCTPYKTHBHOMY METOAY OOY4YeHHsS, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOSH OCHOBE YYBCTBCHHOCTBH IPEIMETHO-IPAKTHYCCKOM
NEATCIIbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX IMPEJCTABICHUA Y ydYalUXcsd B Kypce
CTEpEOMETPUU MPOBOTUTCS 32 CUET PEIlIeHUs 3a/1a4 Ha CO3[JaHUe MTPOCTPAHCTBEHHBIX 00pa30B U
3a/1ad Ha OINEPUPOBAaHWE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpasza MPOBOTUTCS C
OMOpON Ha HATJSAHOCTh, & ONEPUPOBAHUE 00PA30M — B YCIOBUSX OTBJICUEHHUS OT HAIJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOIHOTO COJIEPKaHNUS.



OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukmn», «lIpsiMble U IJIOCKOCTH B IPOCTPAHCTBEY, «Tena Bpamenus», «Bekropsl u
KOOPJAMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JJOTHUECKUX YMEHUN PACIPENEIAETC HE TOIbKO
[0 COJIepP)KaTeNbHBIM JIMHUSM, HO W IO rojJaM OOy4YeHHs Ha YPOBHE CpeIHEro ooOIero
o0OpazoBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJabTaTaM OCBOCHUS
paboueii mporpamMmebl, pactpeeEHHbIM 0 ToAaM 00yUYEHHsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oMm,
yTOOBl ~ OBJIQJICHHE TIEOMETPUYECKHMMHM  TOHATUSAMH ¥  HaBbIKAMH  OCYIIECTBISIOCH
MOCIEAOBATENbHO M MOCTYHATEeNbHO, C COOJIOJEHUEM MPHUHIMIA MPEEMCTBEHHOCTH, YTOObI
HOBBIE 3HAHUS BKIIIOYAJIMCH B OOIIYI0 CUCTEMY I€OMETPUYECKUX MPEACTABICHUH 00yJaronumxcs,
pacmupsis u yray0sist e€, 00pa3ys MpOYHbIC MHOKECTBCHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenue reomerpun oTBoauTCs 2 yaca B Hegenio B 10 knacce u 2 yaca B Heelno B 11
KJIacce, BCEro 3a JBa roaa ooyuenwus - 136 yueOHbIX vaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE MOHATUS CTEpEOMETpUH. Touka, IpsiMasi, I0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3auMHOe pacnosiokeHue NpsMBbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJIeIbHbIE U
cKpewmuBawpmuecss npsamsle. llapannenbHOCTh NpPAMBIX M INIOCKOCTEH B IPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IMPOCTPAHCTBE; MAPALIEIBHOCTh TPEX NPSIMBIX; MNapauIeIbHOCTh
OpsIMOM M IUIOCKOCTH. YIUIBI C COHAIpPaBJIEHHBIMU CTOPOHAMH; Yrojdl MEXIy MpSMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  NapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TIockocTei. [IpocTeiimume mpocTpaHncTBEHHBIE (PUTYPBI HA MIIOCKOCTU: TETPAdIP,
KyO, mapaJuiefienunena; oCTPOSHUE CEUCHU.

[lepnieHaAUKYIApHOCTh OPSIMOM U IUIOCKOCTU: NEPHEHIUKYJISpPHBbIE MpsSMblE B
IIPOCTPAHCTBE, INIPSIMbIE IApPAJUICIbHBIE W IEPIEHIUKYISPHBIE K IIOCKOCTH, IIPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM U IJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHEHAUKYISPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YTOJd MEXAY NPSAMOW M IUIOCKOCTBIO; JIBYIPAaHHBIA YIOJ,
JMHENHBIN yrojl AByrpaHHOro yria. llepnenaukynsp u HakJIOHHBIE: paccTosiHUEe OT TOUYKU 10
IUIOCKOCTH, PAcCTOSHUE OT NPSIMOM J0 TUIOCKOCTH, NPOEKUus (UTypbl Ha IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MIEPIEHIUKYISIPHOCTH IBYX ILUIOCKOocTed. Teopema
0 TPEX MEPHEHAUKYIAPAX.

MHuororpanHuKu

[ToHsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIDAaHHHMKA, BBINYKIbIE U
HEBBIMYKJIblE MHOTOTPAHHMKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronbHasi mpusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapanmnenenunen, NpsAMOYTOJBHBIN Mapajjlesienunen U ero cpoicrsa. IIupamuaa: N-yromapHas
nupaMua, TPaHU M OCHOBaHME MUPAMUJBI, OOKOBas W TMOJIHAS TOBEPXHOCTh MHUPAMUJIBI;
IpaBWIbHAasg M Yyceu€HHas MNHupaMuaa. OJIEMEHTbl MNpU3Mbl W nupamuabl. [IpaBunbHbIE
MHOTOTPaHHUKU: MOHSITHE NMPABUIBHOINO MHOTIOIPAaHHUKA; MpaBUibHAs MpU3Ma U MpaBUIbHAS
NUpaMKJIa; MpaBUJIbHAS TPEYTroibHas MUpaMKia U MPABHIIBHEIN TeTpasap; Ky0. [IpeacraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M Hukocadap. CedeHus NpU3MBI U
MUPAMHU/IBI.

CuMmMeTpusi B NPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTENIBHO TOYKH, NMPSAMOM, MIOCKOCTH.
DJIeMEHTBl CAMMETPHUH B TUpamMuax, napauieiaenuneaax, npaBUIbHbIX MHOTOTpaHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, nuaroHasnu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWW, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
NpaBUIbHON NMUpaMuibl, TEOpeMa O IUIOmAAM yced€HHo mnupamuabl. [lonstue o6 oOBEMe.
O06BEM nupamMusl, IPU3MBI.

[Tonobusie Tena B mpocTpaHcTBe. COOTHONICHHS MEXIY IUIOMAASIMH TOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

11 KUIIACC

Tesa BpameHus



[MunuHapuueckas MOBEPXHOCTh, 00pa3ylolle UWIMHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. LlMmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yrolMe KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKkol mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, OOpa3yromias U OCb; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliue W BHICOTA; OCHOBAaHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIa[b MOBEpXHOCTU cdepbl. Bzaumuoe
pacrnosioxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; Iiomas chepol.

N3o00pakeHue e BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIMHIpA U KOHYCA.

KomOuHanuu Tten BpalieHWs ¥ MHOTOTPaHHMKOB. MHOIOIpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpallleHUsI.

[Tonsitue 00 o0béme. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaiiesienumneaa u cieactsus u3 He€. O0BEM mwmHapa, kKoHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMAASIMH TOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauiebHO MW NEPICHAUKYISIPHO OCH), CEUYCHHS KOHYyca
(mapaiienbHOE OCHOBAHUIO U POXO/ISIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTu U B ipocTpancTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKCHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTtopam. IIpaBuiio
napajuienenunena. Pemenne 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBHUI C BEKTOpaMHu.
[IpssMoyronbHas cucrema KOOpAMHAT B mpocTpaHcTBe. Koopaunatsl Bektopa. Ilpocrelimue
3a7a4d B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalspHOE NPOU3BEICHUE BEKTOPOB.
Boruncnenue yrioB MexAy NpSMBIMH U IUIOCKOCTAMHU. KOOpauHATHO-BEKTOPHBIA METOJ HpH
peLIeHNH TeOMEeTPUUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS IporpaMmbl ydeOHOro mnpeamera «MaremaTuka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IMO3UIMM OOydYarolmlerocs Kak aKkTHUBHOIO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIECTBa, MPEICTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHHUN, NPOLEAYp TPakKIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUM € UX QYHKIMAMU U Ha3HAUEHUEM.

ITaTpuoTH4eckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON Ipa’KIaHCKOW MIEHTUYHOCTH, YBaKEHHUS K MPOLLIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MaTeMaTUKOB M POCCHMCKONM MaTeMAaTHYECKOM IIKOJIBI, K MCIOJB30BAaHUIO ITHX
JOCTH)KEHUH B IPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOI0; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMUYUBOTO OyAYIIETO.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHHMEM K  MHpYy, BKJIKOYas 3CTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUil; BOCIPUMMYHMBOCTHIO K
MaTeMaTHYeCKUM acleKTaM pa3JInYHbIX BUJI0B UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS MNPUMEHATh MaTeMaTH4YecKHe 3HaHUs B HUHTEpecax
310pOBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pOBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIICHCTBOBAHHUS, IPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM ILEHHOCTU TPYIOJIIOOHUS; MUHTEPECOM K pPa3INnYHBbIM
chepam npodhecCuOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyayliei mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pelIeHnU IPAKTHYECKUX 3a/1a4 MaTeMaTUYeCKOil HarpaBiIeHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPbI, NMOHUMAHHEM BIUSHUS COLMATIBHO-
HKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
rJ100aNbHOTO  XapakTepa SKOJOTMYECKMX  IpoOjeM; OpHEeHTaluedl Ha  NpUMEHEHHUe
MaTeMaTHUECKUX 3HAHMUU I PEeUIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH Ccpenbl, MIaHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPY)KAIOIIEN CPEJIbI.

IleHHOCTH HAYYHOI'0 IO3HAHMA:



C(OPMHPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKd M OOLIECTBEHHON MPaKTHKH, TOHUMAHUEM MaTeMaTUYeCKON HAayKH Kak chepbl
YeJI0OBEUYECKON JESTENbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHMS
MHUDPA; TOTOBHOCTBIO OCYIIECTBJISATH IIPOEKTHYKD M  HCCIEIAOBATEIBCKYH JEATEIBHOCTH
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pe3yabTaThl OCBOCHUS MPOTrPaMMBbI yUeOHOTO mpeamMeTa «MareMaTHKa
XapakTepU3yIOTCd  OBJAJCHHEM  YHHBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCEUaMl,
VHUBEPCANILHBIMU —~ KOMMYHUKAMUBHBIMU — OCliCEUAMU,  YHUBEPCANbHLIMU — PecyIsimUSHbIMU
Oelicmeusimu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUupa;,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble Jioruyeckue eiicTBUSA:

® BBIBIATH M XapaKTepU30BaTh CYIICCTBEHHbIC MPU3HAKKH MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONPEAENCHUSI MOHSATHUM;
yCTaHaBJIMBATh CYIIECTBEHHBINH MPU3HAK KJIacCH(PHUKAINU, OCHOBAHHS JJIs1 0000IIeHNUs
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAIH3a,

e BOCIPUHHUMATH, (POPMYIUPOBATh U MPEOOPa30BHIBATH CYKIEHUS: YTBEpAUTEIbHBIE U
OTpHUIaTeNbHbIE, eANHUYHBIC, YACTHBIE U OOIIIHE; YCIOBHEIE,

® BBIIBIISITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U TIPOTUBOPEUHS B (haKTax,
TAHHBIX, HAOMIOACHUSIX W YTBEPXKACHHUAX; MpenaraTb KPUTEPUU TSl BBISBICHHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JlenaTh BBIBOJIBI C HCIOJH30BAaHHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M WHAYKTHBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® TPOBOJUTH CAMOCTOSTENLHO JOKA3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKIACHHM (TpsSMBbIe
U OT TMPOTHBHOTO), BBICTPAMBATH ApPTyMEHTAIUIO, MPHBOIUTH TPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIBI;

e BbIOMpaTh cnocob pemieHHus y4eOHOM 3aaauu (CpaBHHUBATh HECKOJIBKO BAapUAHTOB
pelieHns, BEIOUpaTh HanOOoJIee MOIXOMANINA ¢ YIETOM CaMOCTOSATENBHO BBIICTICHHBIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® CMONB30BaTh  BOMPOCHI  KaK  MCCIENOBATENbCKUI  MHCTPYMEHT  IO3HAHUS;
dbopMyIHUpOBaTh BOMPOCHI, PUKCUPYIOIINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABINBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTyMEHTHUPOBATH CBOK TIO3HIIHIO,
MHEHHE;

® TPOBOJIUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIA HOKCIEPUMEHT, HCCIIEOBaHUE TIO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaThuyeckoro oObeKTa, SBIEHHS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

® CaMOCTOATENBbHO (OopMyaUpoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
POBEAEHHOTO HAOJIOJCHHS, UCCIICAOBAaHUS, OLEHUBATh IOCTOBEPHOCTh MOJYYEHHBIX
PE3ybTaTOB, BBIBOJIOB U 000OIICHMIA;



MPOrHO3UPOBATE BO3BMOXKXHOC Pa3BUTHUC MPOLECCCA, 4 TAKKC BEIABUTATH ITPCATIOJIOKCHUA
O €TI0 Pa3BUTHH B HOBBLIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH A€(UIUTHI UHPOPMALIMY, TaHHBIX, HEOOXOAMMBIX JUIsl OTBETa HA BONPOC U
JUISl peLLieHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pa3jIM4YHBIX THUIIOB, aHAJIW3UPOBATH,
CHCTEMAaTH3MPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUJIOB U (HOpM
IIPE/ICTABIICHMUS;

CTPYKTYpUPOBaTh HH(OpMAIMIO, TMPEACTaBIATh €€ B pa3uyHbX (opmax,
WITIOCTPUPOBATh IpaMuecKy;

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

2) Vnusepcanvnvle KOMMYyHUKAmMuUHble Oelicmsus, 00ecnewusaom c@opmupoeanHoCcms
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.
Oo0menne:

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

B X0/1¢ 00CYKJICHHUS 33]]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMON TEMBI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKAa3bIBaTb HACHU, HALCJICHHLBIC Ha ITIOMCK PCIICHUA,
COIIOCTAaBJIAITb CBOU CYXACHUA C CYXICHHUAMHU APYIrUX YYaCTHUKOB Avajiora,
OoOHapyKUBaTh pa3IMuue U CXOJCTBO MO3ULMI; B KOPPEKTHOI opme GopMyIHpoBaTh
pa3HOIJIacHsl, CBOU BO3PAXKEHHUS;

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

CoTpyaHunuecTBo:

MOHUMATh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM M WHIWBHUIYAIbHOU PaOOTHI
MpU pEIIeHWH YYEeOHBIX 3aj7ad; MPUHUMATHh I1€JIb COBMECTHOW JESTEIHHOCTH,
IUIAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpenensTh BHIBI padoT,
JIOTOBApUBAThCA, OOCYXKJaTh TMpoILeCC W pe3ynbTar paboThl; 0000IIaTh MHEHUS
HECKOJIBKHX JTIOACH;

y4acTBOBATh B IPYNIOBBIX (hopmax paboTsl (00CYyKaeHHS, 0OMEH MHEHUH, «MO3TOBBIE
ITYPMBI» W WHBIE); BBINOJHATH CBOK YacTh pabOThl W KOOPJAMHHUPOBATH CBOU
JEUCTBUSI C IPYTMMHU WICHAMHU KOMaH/IbI; OIICHUBATh Ka4€CTBO CBOETO BKJIA/1a B OOIIIHIA
MPOIYKT MO KPUTEPHUIM, CHOPMYITHUPOBAHHBIM YUaCTHUKAMU B3aHMMOJICHCTBHSI.

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

COCTaBJISITh TUIaH, AJITOPUTM pEIICHUs 3a/1a4H, BHIOMPATh CIOCO0 pelieHus ¢ yuéTom
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEILHOM pE(PIEKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEHUCTBUII M MBICIUTENBHBIX IIPOLIECCOB, HX pE3yNbTAaTOB; BJIANETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yibTaTa pPEUICHUs MaTeMaTHYecKO
3a/1a4i;

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

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

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMU: TOUYKA, IPAMasi, INIOCKOCTb.

[IpuMeHsSTh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PEIICHUH T€OMETPHUYECKHUX
3ajad.

OnepupoBaTb NOHATUSMU: NAPAVIEIBHOCTh M NEPHEHAUKYISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduiupoBaTs B3auMHOE pacrooKeHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTb MOHATUAMHU: JBYIpaHHBIH Yroj, TpaHd [ABYIPaHHOTO yria, pedpo
JBYTPAHHOIO yIJia; JUHEHHBINA yroil ABYTPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIo yria.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHMK, BBIMYKJIBIH M HEBBIMYKJIBI MHOTIOIPaHHUK,
3JIEMEHTbl MHOTOTPAHHUKA, TPABUIIbHBI MHOTOTPAHHUK.

Pacrnio3HaBaTh OCHOBHBIE BMJIbI MHOTOTPAHHUKOB (ITUPaMUAA; MPHU3Ma, MPSIMOYTOJIbHBIHI
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHS [UIs  KjacCU(UKAIUU
(BBIMYKJIbIE W HEBBINYKJIble MHOTOTPAHHUKH; IPAaBUJIbHBIE MHOTOTPAaHHUKHU; TMpSMbIE U
HaKJIOHHBIE IPU3MBI, MTApaJUIEIICTIUIIE/IbI).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIEI0B.

CrpouTh ceueHHs MHOTOIPAaHHHKOB METOJOM CJIEJOB, BBIMOIHATH (BBIHOCHBIE) IIOCKUE
YEepPTEkKHU U3 PUCYHKOB MTPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxOXAEHHE TEOMETPUYECKMX BEIMYMH 10 oOpaslaM WIn
aNIropuT™MaM, IMPUMEHSS HU3BECTHbIE AaHAJUTHUUECKHE METOJbl IMPU PEHIeHUH CTaHAApTHBIX
MaTEMaTUYECKUX 3aJad Ha BBIUMCICHHME PACCTOSHUM MEXAY ABYMs TOYKaMH, OT TOYKH 10
IPSIMOM, OT TOYKHU J0 INIOCKOCTH, MEXKY CKPELIMBAIOIIMMUCS TPSIMbBIMHU.

Pemarp 3amaun Ha HaxOXAEHHE TEOMETPUYECKMX BEIMYMH 10 oOpaslaM WIn
aNIropuT™MaM, IMPUMEHSS HU3BECTHbIE AaHAJUTHUUECKHE METOJbl MPU PEHIeHHH CTaHAApTHBIX
MaTEMaTHUYECKUX 337a4 Ha BBIYHMCIEHHUE YIJIOB MEXAY CKPELIMBAIOIIMMUCS MPSAMBIMH, MEXIY
NPSIMO M TNIOCKOCTBIO, MEXY TUIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIOIIAIM TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpU3Ma, MHpaMuia) ¢
npuMeHeHneM (GOpMyJ; BBIUHCIATH COOTHOIIGHUS MEXIy IUIOMAAsIMH IOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.



OmnepupoBaTh MOHATHSIMH: CHMMETPHsS B TPOCTPAHCTBE, ILEHTP, OChb M IJIOCKOCTh
CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatp, npeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (HHUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

[lpuMeHATh TeoMeTpuuYeckhe (akThl JJIsI PEHICHHS CTEPEOMETPUYECKUX  3ajad,
nmpeamnojgaratomux HECKOJIbKO IMaroB pCIICHHA, €CJIN YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINE MPOrPaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [IPU PEIICHUN CTEPEOMETPHUCSCKHX 3a/1ay.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IIPUPOJE U JKHU3HU,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh MOJyYCHHBbIC 3HAHHS Ha MPAKTHKE: aHAIM3UPOBATH PEAlbHBbIC CHUTYAIlUHd U
OPUMEHATh  M3YYCHHbIE TMOHATHS B  TpOLECCEe TMOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMynUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh PEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HMCIOJIb30BAHHEM I'€OMETPHUUCCKUX TMOHSATHH U TCOPEM,
anmapara anreOpbl; pemarh IPaKTHYECKUE 3a/1a4H, CBA3aHHbBIC C HAXO0XKICHUEM FeOMETPUIECKUX
BEJTUYHH.

11 KJIIACC

OnepupoBatb MOHSITUSMU: WIHHpUYECKast MTOBEPXHOCTb, oOpazyroriue
[WIAHIPAYECKON TIOBEPXHOCTH; IMJIMHIP; KOHUYECKAs TOBEPXHOCTH, 00pa3yIONINe KOHHYSCKON
MOBEPXHOCTH, KOHYC; CeprUuecKas TOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (MUIUHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHuUs.

KnaccuduiupoBars B3auMHOE pacioioKeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IMAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA;
[IApOBOI CJIOH, OCHOBaHHE IIAPOBOTO CIIOSI, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbrancnsate 00BEMBI U TUIOMIAU TTOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX TNl C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh TOHSATUSMHU: MHOTOTPAHHWK, BIUCAHHBIA B c(epy W OMHMCAHHBIN OKOJIO
cdepsl; chepa, BMcaHHAS B MHOTOTPAHHUK UITU TEJIO BPAIllCHUS.

BbIYHCHsATE COOTHOIIEHUS MEXKIYy IUIOMIANIMU TMOBEPXHOCTEH M 00bEMaMU TMOIOOHBIX
Te.

N300paxarh u3ydaemble (UTYpPHI OT PYKH M C TPHMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD: BUJ
CBEpXY, COOKY, CHU3Y; CTPOHUTH CEUCHHSI TEJI BPAIICHHSI.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOOPa30BBIBATE HHPOPMAITUIO O MPOCTPAHCTBEHHBIX
reoMeTprUecKux GUrypax, MpeJCTaBICHHYIO Ha YepTekaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIOTHATE TEHCTBUS CIIOKCHHUSI BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXXEHHS BEKTOpa
Ha YHCI0, OOBICHATH, KAKUMH CBOMCTBAMH OHHU 00JIaJaloT.

[TpuMeHsTh IPaBUIIO TapalIeICHUITe .



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B IMPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIY BEKTOpPaMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPa Ha YUCIIO, YTOJI MEXKIY BEKTOpaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBAT BEKTOP TI0 ABYM HEKOJUTHHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensTh reoMerpuueckue (HakKThl [ PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pematp mpocreiinye reoMeTpUUeCKre 3a1a4M Ha TPUMEHEHUE BEKTOPHO-KOOPAHMHATHOTO
METO/A.

Pemrate 3agaum Ha JI0Ka3aTeNbCTBO MATEMATHYECKMX OTHOLICHHA W HAaXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHMH MO 00pa3laM WM aJIFOPUTMaM, IPUMEHsISI U3BECTHBIC METOMBI TIpU
PEIICHUH CTaHIAPTHBIX MATEMAaTHICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHIINE MPOTPAMMHEIC CPEIICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1au.

[lpuBoUTH TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TIPUPOAE U IKU3HH,
pacrno3HaBaTh MPOSIBIICHAE 3aKOHOB TEOMETPHH B HICKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATHh PEAJbHBIC CUTYAIlMH U
OPUMEHSATh  HM3YYCHHBIC TOHATHS B  MPOLECCE IMOWCKA  PEIICHUS  MaTeMaTHYeCKH
c(OpMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh pPEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCJICIOBATh TOCTPOSHHBIC MOJEIH C WCIOJIB30BAHUEM T'€OMETPHUYSCKUX TOHSTHH U TEOpEM,
amnmapara aJireOpsl; penraTh MPaKTHICCKUE 3a/1a9H, CBI3aHHBIC ¢ HAXOXKJICHUEM I'€OMETPHUCCKUX
BEJIMUKH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
1 BBenenue B ctepeoMeTpuio 10 bubmroreia LIOK
A P P https://m.edsoo.ru/1c209e37
[IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. Bu6mmoreka [JOK
2 . 12 1
[MapamienbHOCTh MPSIMBIX M TIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [leprieHAMKYIAPHOCTD NPAMBIX U 12 bubnnorexa [JOK
IUIOCKOCTEN https://m.edsoo.ru/1c209e37
4 VYTl MeXAy NPSAMBIMHU U TJIOCKOCTSIMU 10 1 bubmroreia LIOK
AY TP https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
5 M 11 1
HOTOTPAHHIIE https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
N 1
0 OObEMbI MHOTOTPaHHHIOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHUs], pACCTOSIHUS U YTJIbI 4 1 bubmmorexa LOK
P ' P r https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne i/ Kourpoabuble IIpakTuyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThbI
pecypchbl
1 KoopanHaTel TOUKK U KOOPAUHATEI BEKTOpA 7 1 bubmorexa HOK
P P p https://m.edsoo0.ru/1c209e37
2 CKaJIIpHOE IIPOU3BEICHUE BEKTOPOB 4 bubmorexa HOK
P p g P https://m.edso0.ru/1c209e37
bubmuorexa [JOK
3 Apmienus 4 1 https://m.edsoo0.ru/1c209e37
bubmuorexa [JOK
4 Humrp 3 1 https://m.edsoo0.ru/1c209e37
bu6mmorexa [IOK
K 4
S oHye https://m.edso0.ru/1c209e37
bu6mmoreka [JOK
6 Cepepa 10 1 https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
7 15 1
Obbem mupamH bt M KOHYCa https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
1
8 Obbem mapa i moman: chepe! 9 https://m.edso0.ru/1c209e37
Hrorosoe nosropenue kypca reomerpun 10
9 12 1
— 11 xmaccos
OBIIEE KOJIMYECTBO YACOB I10 68 7 0

[NPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KonmiecTBo 9acon i JIeKTPOHHBbIE HU(POBHIE
° ara
Tema ypoka o = S o 3 o0pa3oBaTte/ibHbIE
n/n ° 2 o = g = E U3y4YeHHS
= E 2o F o pecypchl
v = 2 o Qv
Q =2 < - «®
=4 = R e = oF o
OCHOBHBIC TIOHSITHS CTEPEOMETPUU: TOYKA,
npsiMasi, INIOCKOCTbh, IPOoCcTpaHcTBO. [IpaBuia
1 P 5 pOCIp 5 P 1 bubnunoreka LIOK
U300paKEeHHsI HAa PUCYHKAX: U300paKCHUS
P N preyH P https://m.edsoo.ru/aecc77cd
IJIOCKOCTEH, MapajliesIbHbIX IPSIMBIX (OTPE3KOB),
CepeIUHbBI OTpE3Ka
5 [ToHsATHS: IepeceKarorecs MIOCKOCTH, 1 bu6mmoteka [JOK
IepeCEKArOIIHUECs MPsAMast U INIOCKOCTh https://m.edsoo.ru/2d8a9¢c99
3 [ToHsATHS: IepeceKarorecs MIOCKOCTH, 1 bu6mmoteka [JOK
niepeceKaromuecs npsmasi v II0CKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO ¢ MHOTOT'PaHHUKAMHU, H300paKeHe
4 P P 1 bubmmoteka IIOK
MHOTOTPaHHHKOB Ha PUCYHKAaX, Ha
P pHeyH https://m.edso0.ru/a63959%d
MPOCKIIMOHHBIX YePTEXKAX
5 HauanbHble cBeieHus 0 KyOe 1 mupamMuie, ux 1 bubnmorexa LIOK
pa3BEpTku U Mojenu. CedyeHns: MHOTOTPaHHUKOB https://m.edsoo.ru/b30dff38
5 HauanbHble cBeieHus 0 KyOe 1 mupaMuie, ux 1 bubnmmorexa LIOK
pa3BEPTKU U MozenH. CedeHrss MHOTOIPaHHUKOB https://m.edsoo.ru/3d8ffd32
[MoHsiTHE 00 AKCHOMATHYECKOM TMTOCTPOCHUHN
, P . BuGorexa [[OK
CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U
P P P P https://m.edsoo.ru/Occ5c4fe
CIIE/ICTBHSI U3 HUX
[MousiTHe 00 AKCHOMATHYECKOM TTOCTPOCHUN
P but6mmorekxa [IOK
8 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U 1

CIICACTBHUA U3 HUX

https://m.edso0.ru/239c8ch4
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[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

9 CTEPEOMETPUN: aKCUOMBI CTEPEOMETPUU U Bubmmorexa HOK
https://m.edso0.ru/65c6b106
CJIE/ICTBUS U3 HUX
[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH
10 CTEPEOMETPUU: AKCUOMBI CTepeOMeTII))HH u bubmmorexa LIOK
https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
B3auMHoe pacnosnoxeHue npsMbIx B
11 npOCTpchfBe: HepeceKanmI;Ieca rapasiebHbIe bubmmorexa LIOK
’ https://m.edsoo.ru/1a2520f6
U CKpELLMBAIOIIUECS IPAMbIE
[TapamnenbHOCTh IPSIMBIX U IJIOCKOCTEN B
12 np(I:CTpaHCTBe: HapZJ'IJ'IeJ'ILHLIe NpsiMbIE B bubmnorexa LIOK
B} https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPATUIEIBHOCTh TPEX MPSMBIX
[TapamnenbHOCTh IPSIMBIX U IJIOCKOCTEN B
13 np(I:CTpaHCTBe: Hapl:;,J'IJ'IGJIBHOCTB npsIMOH U bubmnorexa LIOK
https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYruisl ¢ COHANPABICHHBIMUA CTOPOHAMH bubmmorexa LIOK
https://m.edsoo0.ru/9f4071b9
15 Yros Mexay NpsIMBIMHU B IIPOCTPAHCTBE Bubmmorexa HOK
https://m.edsoo.ru/fe733862
16 VYron Mexay nNpsIMbIMU B IPOCTPAHCTBE bubmmorexa LOK
https://m.edsoo.ru/2935a9a0
17 [TapaieapHOCTB TUNIOCKOCTEN: MapajlIeIbHbIE bu6muoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa napayyIeNbHBIX MIOCKOCTEH Bubmmorexa IOK
https://m.edsoo.ru/e504d656
19 [Ipocreiimme npocTpaHCTBEHHBIE PUTYPHI HA bubmuoreka [JOK
TUIOCKOCTH: TETpadip, KyO, mapaienenumnes https://m.edsoo.ru/4a28dc02
20 [TocTpoenne ceueHmit bubmmorexa [IOK
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https://m.edso0.ru/1d434d0f

bu6nmmoreka [IOK

2 Hocrpoerite cerernuit https://m.edsoo.ru/ec26fe5d
Kontponbhas pabota no teme "lIpsmMble u
22 HJ'IOCI?OCTI/I B HI]?)OCTpaHCTBe. HapaIJ)menLHOCTL bubmorexa LIOK
o https://m.edso0.ru/9a0a9e56
IPSIMBIX U IIJIOCKOCTEN
93 [IepnieHAUKYIAPHOCTD NPSAMOM U IIJIOCKOCTH: Bu6muoteka [JOK
HEePIECHINKYIISPHBIC MPSIMbIC B TIPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [IpsimMble napaenbHble U NEPIEHIUKYISIPHBIE K Bu6moteka [IOK
IJIOCKOCTH https://m.edso0.ru/0ac11c95
o5 [Tpsimble napamienbHble U NEPIEHANKYIISPHBIE K bubnuoreka [IOK
IJIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U Bbu6moteka [JOK
IJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHauKyJIApHOCTH MIPAMON U bubmmnoreka HOK
IJIOCKOCTH https://m.eds00.ru/79165d15
28 TeopeMa 0 IpsAMO¥ NTEPIIEHAUKYIAPHOU bubmuoteka [IOK
IJIOCKOCTH https://m.edso0.ru/635c5087
29 Teopema o psIMOM NTEPIIEHANKYIISIPHON bubmmnoreka HOK
IJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 TeopeMa 0 IpsAMO¥ NEPIIEHAUKYIIPHOU bubmuoreka [IOK
IUIOCKOCTH https://m.edso0.ru/7d18834b
[lepnieHIMKYIsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT
31 TOe‘fK: )1}3) rmyocfocn/l pa(():CTO}IeI—IIfe f)i 1(1)p;1M(e)17? hi (4] bubamorexa [IOK
’ https://m.edso00.ru/33c477d3
IJIOCKOCTH
[leprieHaUKYNISAp U HAKIOHHBIE: PACCTOSHUE VOT Butmorexa LIOK
32 TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 110

IIJIOCKOCTH

https://m.edsoo.ru/66fefadd
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[lepnieniuKysip ¥ HAKJIOHHBIE: PACCTOSHUE OT

bu6nunoreka LIOK

33 TOYKH /10 IJIOCKOCTH, PACCTOSTHUE OT IPSAMOM 10 httos://m.edsoo.ru/a5b7b8e3
IUIOCKOCTH
[lepnieHiuKysip ¥ HAKJIIOHHBIE: PACCTOSIHUE OT
34 TO‘fKI/I nﬂo mi,ocfocm paCCTOSIHIfe OT IPSIMOH 110 bubamorexa LIOK
’ https://m.edsoo.ru/dbee22bc
IJIOCKOCTH
35 VYTl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOUN U bubnuorexa [JOK
IJIOCKOCTBIO https://m.eds00.ru/6b61b2b4
36 JIByrpaHHbIN yroJi, TMHEHHBIN Yroj AByrpaHHOTO bubnuoreka [IOK
yria https://m.edsoo.ru/5fa0b3ce
JIByrpaHHBIN yroJl, TMHENHBIN Yrojl ABYTPaHHOTO Bbu6moteka [JOK
37
yria https://m.edsoo.ru/c7c777ed
38 [TepnieHANKYIAPHOCTD MJIOCKOCTEMN: PU3HAK bubnuoreka [IOK
HEePICHIMKYIISIPHOCTH JIBYX TIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 IlepneH AUKYIAPHOCTD MJIOCKOCTEN: IIPU3HAK bubmuoreka [IOK
NEePIEeHANKYIISIPHOCTH BYX TIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 [lepneHIMKyYISIPHOCTD MJIOCKOCTEMN: PU3HAK bubmmnoreka HOK
HEePICHIMKYIISIPHOCTH JIBYX TUIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 TeopeMa 0 TpEX nepHeHANKYIApax Bubmmorexa HOK
https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX nepHeHANKYIApax Bubmmorexa HOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MepHEHIUKYIAPAX bubmmorexa LIOK
https://m.eds00.ru/9f246736
KonTtponbHas pabora o temam
44 "HeplI;CHIlI/IKyJ'IpﬂpHOCTB MPSIMBIX U IIJIOCKOCTEN" 1 Bubmmorexa IOK
https://m.edso0.ru/5b971ef3
"Vl MeXAY IPSIMBIMU U TJIOCKOCTSIMHU"
45 [loHsTHE MHOTOIpaHHUKA, OCHOBHBIE JIEMEHTBI bubmuoteka [IOK
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MHOTI'OI'paHHHKA, BBIITYKJIBIC U HCBBIITYKJIBIC
MHOI'OI'paHHUKH; pa3BépT1<a MHOI'OI'paHHHUKA

https://m.edso0.ru/2d24e873

[Ipu3ma: n-yronpHas npu3Ma; rpaHd ¥ OCHOBAHMS

46 NPU3MBI; IPsIMast ¥ HAKJIIOHHAsI IPU3MBbI; OOKOBast Bubmmorexa HOK
https://m.edsoo.ru/b4ad63ad
U TIOJTHAS! TIOBEPXHOCTH MPU3MBI
47 [Tapannenenumnen, NpAMOYTroJIbHBII bubmuorexa [IOK
napaJuIe/ICIIIe,] ¥ €ro CBOMCTBA https://m.edso0.ru/8a7he683
[Tupamuna: N-yronpHas nupamuia, TpaHy u
48 OCHOBaHUE MUPaMUJIbl; OOKOBAs U MOJHAS bubnnoreka [JOK
[IOBEPXHOCTH IMPAMHM/IbI; IPABUIbHAS U https://m.edsoo.ru/fblcd0a5
yceuéHHasi TupaMuIa
[IpaBuIbHBIE MHOTOTPAHHUKHU: TIOHSATHE
MPABUJILHOTO MHOTOTPAHHUKA; IPaBUIIbHAS
49 ngmMa u HpaBI/IJIBHa: HI/IpaMI/I,I[aI? MpaBUJIbHAS bubmnorexa LIOK
o https://m.edso00.ru/074c8865
TpeyrojbHasi MUpaMuaa U MPaBUIbHBIN TeTpadIp;
KyO
50 [IpencraBieHue o NpaBUIBHBIX MHOTOTPAHHUKAX: bubmmnoreka HOK
OKTa’Ip, TOJICKAdIP U UKOCAIP. https://m.edsoo.ru/a0fdd5bf
CuMMeTpus B IPOCTPAHCTBE: CHMMETPHS
OTHOCHTEJIBHO TOYKH, MPSIMOH, TFIOCKOCTH.
o1 ONeMEeHTBl CUMMETPUU 113) nMpamMuaax, bubmmorexa LIOK
https://m.edsoo.ru/b9e777d9
napaJieNienuneax, MpaBUIbHBIX
MHOTOTPaHHHKAX
59 Brruucnenue 31eMEHTOB MHOTOTPaHHUKOB: bu6muoreka [JOK
pEOpa, AMaroHaiu, yrisl https://m.edsoo.ru/6cdbecef
[Tnomans 6oxoBoM I'If)BCpXHOCTI/I U TIOJIHOM BuGmorexa OK
53 MOBEPXHOCTHU MPSIMON TPU3MBI, TUIOIIATH

OCHOBaHHﬁ, TeOpEMa O OOKOBOM TTOBEPXHOCTU

https://m.edso0.ru/37d84157
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IIPSAMOM TIPU3MBI

HJ'IOH_IaI[B OOKOBOI IOBEPXHOCTU U IMTOBEPXHOCTHU

bubnunorexa LIOK

54 HpaBI/IJIEHOI/I MAPAMUIBI, Teo.PeMavo TUTIOLIAU httos://m.eds00.ru/5603e30b
OOKOBOI TOBEPXHOCTH YCEUEHHOHN MUPaMUJIBI
" " bubmmnorexa LIOK
55 KoHnTtpoinbHas pabota o Teme "MHOTrorpaHHUKH https://m.eds0o.ru/ag5f5c04
i bubnuorexa [IOK
%6 Howsrie 06 06bEme https://m.edso0.ru/7ad0020b
57 OO0BEM MUpaMHUIBI bubmorexa LIOK
pamui https://m.eds00.ru/235171b3
58 OB bubmuoreka [{OK
DEM THPAMHIB! https://m.edsoo.ru/f47dfefd
59 O0BEM nUpamMuIbI bubmmorexa [IOK
pamu https://m.eds00.ru/79c10312
. bubmuoreka [IOK
60 OObEM mmHpani bt https://m.edsoo.ru/2faadc3f
61 O6me bu6nmorexa LIOK
DEM TIPHIMET https://m.eds00.ru/79853608
bu6mmoteka IIOK
9 .
0 OObEM MpH3MEL https://m.eds00.ru/1e053890
N bubmuoreka [IOK
03 OOBEM mpH3ME https://m.eds00.ru/482d3f51
64 KonTtponbHas padora no Teme "O0bEMBI bubmuoreka [IOK
MHOT'OI'paHHHKOB" https://m.edso0.ru/28a6573c
[ToBTOpeHue, 06001IeHNE CCTEMaTU3 AN bu6muoreka [JOK
65 . N
3HaHuil. [TocTpoeHne ceueHnii B MHOTOTPaHHUKE https://m.edsoo.ru/098bedad
66 [ToBTOpEeHue, 06001IeHNEe CHCTEMATHU3AIIHS bubnunorexa LIOK

3HaHUU. BpIUKCIIEHnEe pacCTOSIHUMI: MEXAY ABYMS

https://m.edsoo.ru/f7792ba9
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TOYKaMHu, OT TOYKH JO HpHMOfI, OT TOYKH OO
IIJIOCKOCTH, MEXKAY CKPCIHIWBAOIUMUCS
MMpsAMbIMHA

67

68

Wrorosas KoHTpOJBbHAS paboTa

[ToBTOpEHHE, 0000IIEHNE CUCTEMATH3AIIHS
3HaHUW. BeIuKcClieHUE yIII0B: MEXIAY
CKPEIIUBAOIIUMHUCS MTPSIMBIMHU, MEKTY MIPSIMOU 1
IUTOCKOCTBIO, JIBYTPAHHBIX YTJIOB, YIIIOB MEXIY
IIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubnunorexa LIOK
https://m.edso0.ru/b9146bc0

bubnunoreka LIOK
https://m.edso0.ru/56765e8b
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11 KJIACC

.
N 5 é § Nara DJIeKTPOHHbIE HU(POBLIE
- Tema ypoka X o F oOpa3oBaTeJibHbIE
n/n U3YYeHHs
_ _ pecypcsbl
g g 2 s E
S = é e 2 o
S S 2% =8%§
== 2 = a2 IF =
[IpsimoyronbHas cucTeMa KOOpAUHAT B Bu6miorexa [OK
1
TIpOCTPAHCTBE https://m.eds00.ru/0341bc2b
5 Koopaunats! BekTopa bubnnorexa [HOK
https://m.edsoo.ru/bed12a43
Koopaunats! BekTopa. BxonHas KOHTposibHas Bu6miorexa [OK
3 1
pabora (20 M) https://m.edsoo.ru/bc15f72
CBsi3b MEXTy KOOPIMHATAMH BEKTOPOB H Bu6miorexa [OK
4
KOOp/IMHATAMHU TOHCK https://m.eds00.ru/6054b8c1
5 [Ipocreiimne 3axaun B KOOpAMHATAX bubnnoreka [JOK
https://m.edso0.ru/188f6216
O060011eH1E U TTOBTOPEHHUE 10 TEME Bu6nnorexa LIOK
6 «IIpocreitmme 3a1a4n B KOOPANHATAX» https://m.eds00.ru/016e25eb
KourpoJubsnas padora Nel no teme BuGnnorexa [IOK
7 «[Ipocreiinme 3a1a4u B KOOPAUHATAX) 1 https://m.eds00.ru/c94ba09b
AHanu3 KOHTpoJIbHOM paboTsl Nel.Yron Bu6uorexa [JOK
8

MCKAY BCKTOpaMHU

https://m.edso0.ru/897dd3b2
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CkansipHO€ ITPOU3BEIEHNE BEKTOPOB

bubmuorexa [JOK

9
https://m.edsoo0.ru/1468bab3
Brruuciienue yrioB MEXy IpSIMbIMUA U Bu6miorexa [OK
10
TLIOCKOCTAMA https://m.edsoo.ru/Obde1be8
Pemenue 3anau no reme «CkansipHoe Bu6miorexa [[OK
11
TPOU3BC/ICHAC BEKTOPOB» https://m.edsoo.ru/3cef10e5
12 OceBas 1 LIeHTpaIbHasl CAMMETPUS bubnnoreka [JOK
https://m.edso0.ru/0b136158
13 OceBast 1 LIEHTpaJIbHAs CHMMETPUS bubnuorexa [JOK
https://m.edso0.ru/26a03fb7
O06o00meHne 1 MOBTOPEHUE TI0 TEME
14 «CKaJsipHOE NPOU3BEICHHE BEKTOPOB. Bubmmorexa [IOK
JIBHOKEHU» https://m.eds00.ru/5513d87b
KonTtpoabnas pa6ora Ne2 o reme
15 «CKaJsipHOE IPOU3BE/ICHHE BEKTOPOB. Bubmmoreka [OK
JIBrKeHUs https://m.edsoo.ru/d189bde2
Amnanu3 KoHTpoJbHOI paboTsl Ne2. ITonsTue Bu6nnorexa LIOK
16
[HIHApA https://m.edso0.ru/810cfleb
17 [1nomane MOBEpXHOCTH HUIUHAPA bubnnorexka [JOK
https://m.edsoo.ru/4a33a8ab
Pemenue 3anau no teme «IloHsATHE IMIIMHApA. Bu6mmorexa [IOK
18 Iromas mosepxmocTn wmHApa» https://m.edsoo.ru/5caefclb
19 [TonsiTue konyca bubnnorexka [JOK

https://m.edso0.ru/23f4f089



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
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089

[Inomane MoBEpXHOCTH KOHYCa

bubmuorexa [JOK

2
0 https://m.edsoo.ru/dee379eb
91 VYceueHHsli KOHYC bubnmoreka [JOK
https://m.edsoo.ru/a28fd74e
99 Pemenue 3agau no reme «Konyc» bu6mmoreka [IOK
https://m.edso0.ru/5a827900
23 Cdepa u map bubnmoreka [JOK
https://m.edsoo.ru/d3alfe30
B3aumHoe pacronoxenne chepsl U TUIOCKOCTH. BuGnnorexa LIOK
24 KacarenbHas m10ckocts K cepe https://m.edsoo.ru/48db7058
o5 [Tnomans chepsr bubmmoreka [IOK
https://m.edsoo.ru/725effc4
26 Pemenue 3anau no teme «Cdepar bubnnorexa [HOK
https://m.edsoo.ru/8efbe78e
PemeHHe 3a4a4 Ha MHOFOFpaHHI/IKI/I, I_II/IJ'II/IH,I[p, BI/I6J'II/IOTeKa HOK
27
[1ap n KOHYC https://m.edsoo0.ru/77c22fc5
Pemenue 3aga4 Ha MHOTOTpaHHUKH, HWJIAHJP, Bu6miorexa [JOK
28
[ap 1 KOHyC https://m.edso0.ru/1780ba5d
Pemenue 3aga4 Ha MHOTOTpaHHUKH, HWJIAHJIP, Bu6orexa [JOK
29
Irap 1 KOHyC https://m.edsoo.ru/078cd184
O0600111eHre U TOBTOPEHUE TI0 TEME Bu6miorexa [OK
30
«[IMMH/Ip, KOHYC M 1apy https://m.edsoo.ru/7491efe0
KonTtpoabsnas pa6ora Ne3 «{unnnap, koHyc Bu6nnorexa LIOK
31

U Imapy»

https://m.edsoo.ru/4dffda97



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
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97

AHanu3 KOHTPOJIbHOH paboThl Ne3

bubmuorexa [JOK

2
3 https://m.edsoo.ru/74b2ad91
[Tonsarue o6bema. O6bEM MPSAMOYTOIBEHOTO Bubmorexa [IOK
33
Tapajuie/eimiena https://m.edsoo.ru/ec24dfc2
34 OO0BbeM PSIMOYTOJIBHOTO TapaslieyeHIe /1a bubnmoreka [JOK
https://m.edsoo.ru/f465d10e
Pemenwue 3amaq mo teme «O06beM BuGnorexa [TOK
35 | mpavoyronsHoro mapannenenmesay https://m.edso0.ru/0341bc2b
36 OOBeM TIPSIMOI TIPU3MBI bubmmoreka [JOK
https://m.edsoo.ru/bed12a43
37 O0beM uIHHIpA bubmmoreka [JOK
https://m.edso0.ru/bc15f7f2
Pemrenue 3anau mo reme «O0BeM mpsiMoit Bu6muorexa LIOK
38
TIPU3MBI 1 TTMHAPA» https://m.edso0.ru/6054b8c1
Brruucnenue o0beMOB TEN ¢ TOMOIIIBIO BuGamorexa [IOK
39
ONpCACTICHHOTO HHTErpasia https://m.eds00.ru/188f6216
40 O0bemM HaKJTOHHOW MPU3MBI bubmuoreka [IOK
https://m.edso0.ru/016e25eb
41 O6beM mupaMuIbI bubnnorexa [JOK
https://m.edso0.ru/c94ba09b
O0beM upaMuIbI bubnmnorexa [JOK
42 https://m.edso0.ru/897dd3b
2
43 Pemenue 3anay no teme «O6beM MUpaMUIbI» bu6muoreka [JOK

https://m.edsoo.ru/1468bab3



https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3

O06beM kKoHyca

bubnunoreka LIOK

44
https://m.edsoo.ru/Obdelbe8
45 Pemenue 3anau mo reme «O0BEM KOHYCa» Bu6muoteka [JOK
https://m.edsoo.ru/3cef10e5
Ypok 0000111ar0111eT0 TOBTOPEHUS 110 TEME Bu6suorexa [JOK
46 | «OGwem nupammbt 1 KoHYCR» https://m.eds00.ru/0b136158
KontpoabHnas padora Ned4 o teme «O0beM Bu6miorexa IIOK
47
ITAPaMUJIbL 1 KOHYyCa» https://m.edsoo.ru/26a03fb7
Amnanu3 KOHTpoJbHOI paboTsl Ned.O6bemM Bu6muorexa [JOK
48
Hfrapa https://m.edso00.ru/5513d87b
OO0beM IIapOBOro CErMEeHTa, IIAPOBOrO CJIOS U BubmoTexa [IOK
49
HIapoBOIO CEKTOpa https://m.edsoo.ru/d189bde2
Pemenue 3amau mo reme «O0BeM 11apa u €ro Bu6mioreka [JOK
50 =
HqacTen.» https://m.edso0.ru/810cfleb
51 [Tnomans cheps bubnnoreka [JOK
https://m.edsoo.ru/4a33a8ab
59 Pemenue 3anau no teme «llinomans chepb» bubnnoreka [JOK
https://m.edsoo.ru/5caefclb
Pemrenue 3anau o teme: «O0beM I1apa u €ro BuGnnorexa [IOK
53 =
dacreit. Tlnomas chepui», https://m.edsoo.ru/23f4f089
VYpok 0000111at01IIero MOBTOPEHUS 110 TeMe Bubmorexa [TOK
54 | «O6vem mapa u nnomazs chepsi» https://m.edsoo.ru/dee379eb
55 KonTtpoabnas pa6ora NeS «O6bem mapa u bubnnorexa [JOK

https://m.edsoo.ru/a28fd74e



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
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e

56

wIomazab chepb»

AHanM3 KOHTPOJIBHOU paboThl Ne5

bu6mmoreka [IOK
https://m.edso0.ru/5a827900

S7

58

IToBTrOpenue no teme «llepneHauKyIIpHOCTD
IPSIMBIX U IJIOCKOCTEN

[ToBTOpenue no teme «lleprneHANKYIIPHOCTH
Y TIapajuieIbHOCTh MPSIMBIX U TIOCKOCTEM»

bubmuorexa [JOK
https://m.edsoo.ru/d3alfe30

bu6mmoreka [IOK
https://m.edso0.ru/48db7058

59

IToBTOpeHue 1o teme «JlekapToBbI
KOOPJMHATBI U BEKTOPBI B IPOCTPAHCTBE)

bubmuorexa [JOK
https://m.edso0.ru/725effc4

60

61

62

[ToBTOpenue no teme «/lexkapToBbl
KOOPJMHATBI U BEKTOPBI B IPOCTPAHCTBE)

HOBTOpeHHe o Teme «llnomanu u 00BEMBI
MHOT'OT'PpaHHUKOB)»

HOBTOpeHHG o Teme «llnomanu u 00BEMBI
TCJI BpallICHUS»

bu6mmoreka [IOK
https://m.edsoo.ru/8efbe78e

bu6mmoreka [IOK
https://m.edso0.ru/77c22fc5

bu6mmoreka [JOK
https://m.edso0.ru/1780ba5d

Ypok 000011ar011ero MOBTOPEHUS Kypca

bu6mmoreka [IOK

63 | reomerpun 10 — 11 xnaccon https://m.eds00.ru/078cd184
64 Htorosast KoHTpoJbHAsA paboTa Neb bubnuorexa [IOK
https://m.edsoo.ru/7491efe0
65 Pemrenne 3amad no reme « MHOTOIrpaHHUKI bubanorexka [JOK
https://m.edsoo.ru/4dffda97
Pemenue 3agau no reme «Tena BpateHus» bubnmnorexa [JOK

66

https://m.edsoo.ru/74b2ad91



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
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91

Pemenue 3aaa4 110 TEMC ((KOMGI/IHaLII/II/I C

67 1 bubnmoreka [JOK
OIMCAHHBIMU CchepamMm» https://m.edsoo.ru/ec24dfc2
. Pemenue 3amau o reme «KomOunammu ¢ . Bbu6nunoreka LIOK
BIIMCAaHHBIMU Chepamu» https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10
[IPOTPAMME 63



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTAThI 0CBOCHHUS OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpelHero oo01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
25 [IpuMeHATh aKCHUOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX IPU PELICHUU
' reOMETPUUYECKUX 3a7a4
- OnepupoBaTh MNOHATUSAMH: HapalIeIbHOCTh M MEPHEHAUKYIIPHOCTh
' IPSIMBIX U IJIOCKOCTEH
24 KnaccudunupoBaTh B3auMHOE pacrojokKeHUe MPsIMbIX U IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh MOHATUSAMU: ABYIPAHHBIN Yroj, TpaHH JBYTPAHHOTO YIJa,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBINH yrojl ABYTPaHHOIO yIJia, FpaaycHas
Mepa JIBYTPaHHOT'O yria
5 OnepupoBaTh MOHATUSMHU: MHOTOIPAHHUK, BBIMYKJIBIM M HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAHHMKA, IPaBUIIbHBIA MHOTOTPAHHUK
-4 Pacnio3HaBaTh OCHOBHBIE BHUABl MHOTOTPAaHHUKOB (MHMpamMuia, MpU3Ma,
' NPSIMOYTOJIbHBIN Mapasuienenunes, Kyo)
KnaccudunupoBaTb ~ MHOTOIpaHHMKH, BBIOMpass  OCHOBaHHMS  JUis
- Kiaccupukauuyd  (BBIMYKJIBIE U HEBBIMYKJIble  MHOTOTPAHHUKH,
' [IpaBWIbHBIE MHOTOTPAHHHUKH, TIpSAMBIE M  HAKJIOHHBIE IIPU3MBI,
TapajuIeTICTUTIC b )
- OnepupoBatb MOHSATUSMU: ceKymas MJIOCKOCT, ceveHue
' MHOTOT'PaHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHWH  MHOTOIPAaHHHKOB,
' UCIOJIb3Ysl METOJ CIIE0B
Ctpouth ce4yeHUs MHOTOTPAHHUKOB METOJOM CJIEJOB, BBINOJIHATh
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:

BHJI CBEpPXY, COOKY, CHU3Y




7.12

Pemate 3aaun Ha HaAXOXACHUE TE€OMETPUUCCKUX BEIIMUMH IO 0Opas3iaM
WU alTOpUTMaM, MPUMEHSSI M3BECTHBIC AHAJIUTUYECKHUE METOJbl TP
pELICHUM CTaHJIAPTHBIX MAaTeMaTHYECKUX 3ajlad Ha BBIYUCIICHUE
pacCTOSTHUM MEXIYy JBYMsI TOYKaMM, OT TOUKH JIO MPSMOM, OT TOUYKHU 0

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIINUMHUCA ITPAMBIMHA

7.13

Pemare 3a1aun Ha HaX0XJIEHHE F'€OMETPHUUECKUX BEIMUYUH 110 0Opa3nam
WY AIrOpUTMaM, IPUMEHSsSI W3BECTHBIC AHAIMTHUYECKUE METOABI IPH
pEeUICHUU CTaHIAPTHBIX MATEMAaTHYECKUX 3a1ad Ha BBIYHUCICHUE YIJIOB
MEXKIy CKPEILIMBAIOIIUMHUCI IPSIMBIMH, MEXAY NPSIMOH U INUIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, IBYI'DAHHBIX YI'JIOB

7.14

7.15

Beruucnsate 00bEMBI M IUIOIIAJM TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (GOPMYJI, BEIYUCIISTH COOTHOIICHUS
MEXIY IUIOIIASIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOI'OrpaHHUKOB

OnepupoBaTh MOHATUSIMH: CUMMETPHsSI B MPOCTPAHCTBE, LEHTP, OCh U

INIOCKOCTh CUMMCETPHHU, ICHTP, OCh U IINIOCKOCTb CUMMCTPUHU (I)I/Il"prI

7.16

7.17

7.18

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPNPETHPOBATH HHPOpPMAIUIO O
MIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUrypax, MpPEACTaBICHHYI Ha
YepTekKax U pUCYHKax

[IpumensTs reomerpuueckue (BaxkThl AJI PELIEHUS CTEPEOMETPUUYECKUX
3a/a4, MPEINONArallluX HECKOJIbKO IIAroB pPELICHUs, €CIU YCIOBUA
MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopMe

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBbI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a/1av

7.19

7.20

HpI/IBOI[I/ITL MNPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTCf/'I B IIpUpoJAc u

JKU3HH, paCliO3HABATh IIPOABJICHUEC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

[IpuMeHsTh NOTydYeHHbIE 3HAHUS Ha MIPaKTHKE: aHAIU3UPOBATh PeaIbHbIE
CUTyallud M MPHUMEHATh HU3YYEHHBbIE IOHATHS B IIPOLECCE IOMCKA
penieHus MaTeMaTHYECKH chopMyIHpOBaHHON po0GJIEeMBI,
MOJIETMPOBATh PEalbHBIE CUTYallMM Ha S3bIKE T€OMETPUH, HCCIEA0BAThH
MIOCTPOCHHBIE MOJIEIHN C HCIOJIb30BAaHUEM TI'€OMETPUYECKUX TMOHATHUN U
TEopeM, armapara aiaredpsl, pemaTh MPaKTUYECKHe 3a7aull, CBI3aHHbIE C

HaXOXIACHUEM I'COMETPHUICCKUX BEINYNH

11 KUIIACC




Kon

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM

NpoBepsieMoro .
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpelHero o01ero od0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHIATUSIMU: LUIMHIPUYECKAsl TIOBEPXHOCTH, 00pa3yoline
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LIMIMHIpP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3yromue KOHMYECKOHM  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacrio3naBath Tena BpameHus (MUINHAP, KOHYC, chepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALICHHS
6.4 KiaccudumupoBars B3aUMHOE PacmoioKeHHE cPephl U IIOCKOCTH
OnepupoBaTh MOHATHSIMH: MIAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA
[IApOBOTO CJIO0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH Tel BpalleHHUs,
' T€OMETPHUECKUX TEJI C MPUMEHEHHEM (HOpMYIT
OnepupoBaTh TOHSATHSAMH: MHOTOTPAHHUK, BIIMCAaHHBIA B chepy u
6.7 OTNKCaHHBIN OKOJIO cdepsl, chepa, BIUCAaHHAS B MHOTOTPaHHUK WJTH TEJIO
BpaIICHUS
68 BBIUUCIIATE COOTHOIICHWST MEXIY IUIOMAASIMUA TIOBEPXHOCTEH W
' 00BbEMaMU MOJAOOHBIX TeI
6.9 N300paxkaTh n3ydaemble (QUTYpBI OT PYKH M C MPUMEHEHHEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IIOCKHE YEpPTEKU U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHI CBEpPXY, COOKYy, CHH3Y; CTPOUTHh CEUCHHsS Tl
BpaleHUs
W3BnekaTb, MHTEPIPETUPOBATh M NPEoOPa3OBBIBATH HWH(OPMAIHMIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPHUYECKHX (UTypax, MpPEICTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumeHsTh TEOMETpHUYECKHE (AKTHI UTSI PEIICHUST CTEPEOMETPHUYECKIX
6.12 3ajiay, MPEANONaraloliuX HECKOJbKO IIaroB peIHIeHUs, €CIU YCIOBHUS
PUMEHEHM 33J]aHbl B IBHOH (opme
6.13 OrmepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbIONHATE JEMCTBUS CIIOKEHHS BEKTOPOB, BBIYUTAHMS BEKTOPOB U




YMHOKCHHA BCKTOpa Ha YHCIIO, OG’bHCH}ITB, KaKMMH CBOMCTBaMU OHH

o0J1aaroT

6.15

[TpuMeHsTh paBUIIO NapajlIeeNnuIe a Npy CI0KEHUH BEKTOPOB

6.16

6.17

OnepupoBaTh MOHATUSAMU: JAECKApPTOBbl KOOPJIMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yroa MEXIYy BEKTOpaMH, CKalIpHOE IIPOU3BEIECHHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL
HaXOI[I/ITB CYMMY BCKTOPOB H ITPOU3BCACHUEC BEKTOpa HA YHCIIO, YI'OJI
MCKAY BCKTOPaMH, CKAJIIPHOC NPOU3BCACHHUEC, pACKIIaAbIBaTh BCKTOP I10

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aIIaBaTL IIJIOCKOCTh YPABHCHHUEM B I[eKapTOBOfI CUCTCMEC KOOpAHAT

6.19

Pemate nmpocredmme TeOMETPUYECKHME 3aJadyd  Ha IPUMEHEHME

BCKTOPHO-KOOPAWMHATHOI'O METOa

6.20

6.21

Pemate 3amaum Ha OOKa3aTEIhCTBO MAaTEMAaTHUYCCKUX OTHOIICHHUHM H
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUMYHUH II0 06paauaM HJIN aJITOPUTMaMm,
IMPUMCHA HU3BCCTHBIC MCTOABI IIpu pEeIICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

[IpuMeHATh mpocTEHIIME NPOrpAMMHBIE CPEICTBA M JIJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

6.22

IIpuBOAUTE NMpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U

JKHU3HHU, paCliO3HaBAaTh MPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

[IpuMeHATH TOJydyeHHbIE 3HAHMA Ha TPAKTHUKE: aHAJIU3UPOBAThH
peasibHble CUTYyallUd U TPUMEHSATh HM3y4EHHbIE TOHATHS B IpoOIEcce
MONUCKAa pELIeHUs MaTeMaTU4ecKu C(HOpMYIUPOBAHHON MpoOIeMBl,
MOJIEJIMPOBATh pealibHbIE CUTYAllMUd Ha S3bIKE T'€OMETPUHU, UCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T€OMETPUYECKUX IMOHATHH U
TeopeM, amnmnapara aareopsl, pemaTh NPakTUYeCKHe 3aJaul, CBSI3aHHBIE C

HaxXO0XXJACHUCM I'€COMCTPHUICCKUX BCININH




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

['eomeTpus

7.1

OcHOBHBIE NOHATUSA CTEpEOMETpUM. Touka, mIpsiMas, IJIOCKOCTb, IPOCTPAHCTBO.
[TousiTue 00  aKCMOMATUYECKOM  IOCTPOEHUU  CTEPEOMETPUHU:  aKCHOMBI

CTCPCOMETPHUU U CICACTBUA U3 HUX

7.2

7.3

7.4

B3auMHOe pacnosnoxkeHue OpSAMBIX B IPOCTPAHCTBE:  IEPECEKaoIIHEcs,
napaJulelbHble M CKpemuBamomuecs npsmele. I[lapamienbHOCTs nOpsAMBIX U
IUIOCKOCTEM B  MPOCTPAHCTBE: MapajulelibHble MpsIMbIE B  MPOCTPAHCTBE,
[ApAJUIEIBHOCTh TPEX IPSAMBIX, MAPAJUIEIBHOCTh IPSAMOM U IUIOCKOCTH. YTIUIBI €
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJd MEXAYy HpsIMBIMH B IPOCTPAHCTBE.
[TapayuieapHOCTB IJIOCKOCTEN: MapauIesIbHbIE INIOCKOCTH, CBOMCTBA NapaJlIeIbHBIX
iockocteil. Ilpocreiiine mpocTpaHCTBEHHbIE (QUIyphl HAa IUIOCKOCTH: TETpa’p,

KyO, mapajuiesenumnes, HoCTPOCHUEe CeUeHN !

[lepneHUKyISpHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSAPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, MIPSAMBIC MapAIICIIbHBIE U IEPIICHAUKYIISPHBIE K IIIIOCKOCTH, IIPU3HAK
NEPNEHANKYJISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O NMPSAMON NEPIEHAUKYIISIPHON
IJIOCKOCTH. YTJBl B IIPOCTPAHCTBE: YIrOJd MEXAY IpPsSAMOM U IUIOCKOCTBIO,
JBYI'PaHHBIA yrOJI, JIMHEHHBIM Yyroia JAByrpaHHoro ymia. Ilepnenguxkymsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSMOM [0
IJIOCKOCTH, MPOEKIHsI PUTyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
NPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  Iulockocted. Teopema o  Tpéx
NEPHEHANKYIIApax

IlonsAiTHE MHOTOIpaHHMKA, OCHOBHBIE DSJIEMEHTHl MHOIOTPAHHHKA, BBIIIYKIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: N-yronpHas
npu3Ma, TPaHU U OCHOBAHHUS MPU3MBI, MpsiMas U HAKJIOHHAs MpHU3MbI, OOKOBas U
MIOJIHASI TOBEPXHOCTH Npu3Mbl. [lapamienenumen, mpsAMOYToJIbHBIN MTapauIIeIICITNATIE]T
u ero csorcrsa. [Iupamuaa: N-yrojgpHas nupamuia, TpaHd U OCHOBAaHUE ITUPAMU/IBI,
OOKOBas M IOJIHAs MMOBEPXHOCTb MUPAMHUIBI, IPABUIbHAS M yCEUEHHAS MUPaMUAA.

DeMEHTEI nNpu3Mbl U IMHUPAMUBL. HpaBI/IJIBHI:Ie MHOT'OTpAaHHUKH: ITOHATUC




7.5

7.6

1.7

MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NpHU3Ma M MPAaBWIbHAS NUPAMHUAA,
NpaBWIbHAS TPEYTOJIbHAS MUPAMUA U MPABUIBHBIA TeTpasap, KyO. IlpeacraBienne
O MPaBWIbHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUBI

CuMmMeTpuss B IPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEJIBHO TOYKH, IPSIMOM,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MUPAMMIAX, NapaUICICIUIIEC1aX, TPABUIIBHBIX

MHOTI'OIrpaHHHUKax

Brruucnenue 31eMEeHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomansb
OOKOBOM IOBEPXHOCTH U IIOJHOM IIOBEPXHOCTH TNPSAMONM IpPU3MBI, IUIOLIA/b
OCHOBaHHMH, TeopeMa 0 OOKOBOH MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
IOBEPXHOCTH M TIOBEPXHOCTH IPABUJIBHOM MNUPAMUIBI, TEOpeMa O IUIOIIAAH

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPU3MBI

[TomoOHBIe Tena B mpocTpancTBe. COOTHOIICHUS MEXK/TY ILIONIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KJIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 31€eMEHT COAEPKAHUSA

I'eomerpus

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yroIIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
UWIMHIPUYECKON TOBEepXHOCTH. LMmuHAp: OCHOBaHWS W OOKOBas MOBEPXHOCTH,
oOpasyromias U oCh, TUIOIaAb OOKOBOW 1 MTOJIHOW TTOBEPXHOCTH

Konungeckast moBepXHOCTh, 00pa3yrolie KOHUYECKOH MOBEPXHOCTH, OCh M BEpIIIMHA
KOHUYECKOW ToBepXHOCTH. KOHyC: OCHOBaHHWE W BepIIWHA, 0Opasyromias U OcCh,

MJI0Maas OOKOBOW M TIOJIHOM TIOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpa3yrolue u

BbICOTA, OCHOBAHUA 1 OoxoBas TTOBCPXHOCTDH

6.3

6.4

6.5

6.6

Cdepa u map: neHTp, paauyc, TMameTp, TIOMAab TOBepXHOCTH chepbl. BzanmHoe
pacnosnoxeHue cdepbl U MIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIoIaab
cdepbl

N3o006paxkeHune Ten BpallleHUs Ha MIIOCKOCTH. Pa3BépTka mumuHApa U KOHyca
KoMOuHammu Ten BpalieHuss ¥ MHOTOTPAaHHHKOB. MHOTOTPAaHHUK, OMUCAHHBIN
okoJio cdepsl, chepa, BiMcaHHAsT B MHOTOTPAHHHK, WJIH TEJIO BPAIICHUS

[Tonsitue 060 oO0BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 oOBEME

MPSIMOYTOJIBHOTO Tapayuienenunena W ciaeactBus u3 He€. OO0bEM 1MIMHApPA,

KoHyca. O0bEM 1mapa u miomaab chepsl




[Tomobuble Tema B mpocTpaHcTBe. COOTHONICHHS  MEXIY — IUIOIMIASIMU

o MMOBEPXHOCTEH, 00hEMaMHK MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE Yepe3 BEPILNHY), CEUECHUS 11apa
Bekrop Ha miockoctu u B mpocTpaHcTBe. CIOXKE€HHWE M BBIYUTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronbHas cucreMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreiimue 3amauM B KOOpJAMHATaxX. YTos Mexay Bekropamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY HNPAMBIMU M IINIOCKOCTAMM.

KOOp,I[I/IHaTHO'BCKTOpHHﬁ MCTOJ IIPU pCIICHUU I'COMCTPHUYCCKUX 3a/1a4




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

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TPeGOBaHUS K NPeIMETHBIM pPe3yJbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peElICHUs 3ajady;
yMeHue (opMynupoBaTh U ONEPUPOBATh MOHATHSMM: OIpe/eNEeHue,
aKCUOMa, TeOopeMa, CIEACTBUE, CBOICTBO, IPU3HAK, J0Ka3aTeNIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKH; IPUMEHSTh UX; YMEHHUE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KICHHE, MPUBOIAUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKINH;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCY)KIEHUS IpU pPELIEHUH 3aj]ad,
OLICHUBATh  JIOTMYECKYIO  IPAaBUIBHOCTb  PACCYXKACHUH;  yMEHHE
ONEpUPOBATh MOHATUSMU: MHOXECTBO, IOJAMHOYKECTBO, OINEpally Haj
MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBII
anmnapar /Ui ONUCaHUs pealbHbIX MPOIECCOB U SBJICHUHN U IIPU PELICHUN
3ajja4, B TOM 4HCJIE€ W3 JPYrUX Y4YeOHBIX TNPEAMETOB; YMEHHE
ONepupOBaTh MOHATUAMM: Tpad, CBSI3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE€ 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHUSMHU: HaTypalbHOE YHCIIO, IeJI0€ YHCIIO,
CTETICHD C IISJIBIM ITOKa3aTeIeM, KOPeHb HATypaIbHON CTEIeHHU, CTEIICHb
C palMoHaJIbHBIM  TIOKa3aTelleM, CTeNeHb C  JICWCTBUTEIHHBIM
mokaszarejeM, JorapudM UHCIa, CHUHYC, KOCHHYC H TaHTEHC
MPOU3BOJIBHOTO YHCIA, OCTATOK IO MOMYII0, pallMOHAIBHOE YHCIIO,
HppalMOHAIbHOE  YHCJIO,  MHOXECTBA  HATYPAJIBHBIX,  IIENBIX,
paloOHaTIbHBIX, JEUCTBUTENBHBIX UYHCENT, YMEHHE HCIOJIb30BaTh
IMPU3HAKHU OCIMMOCTH, HauMeEHbIITNN O6HIPII71 JACIUTCIIb U HANMCHBIIICC
oOmiee kpaTHoOe, anropuT™M EBKInIa Mpu pelieHru 3aaad; 3HaKOMCTBO C
PpasiIndYHbIMU IIO3UITUOHHBIMHU cucreMmamMu CUHCIICHHUS, YMCHUEC
BBHITIOJHATh BBIYMCIICHUE 3HAYCHWH M MPeoOpa3oBaHUs BBIPAKEHUU CO
CTENEeHsAMH MW JorapudmMamu, mpeoOpa3oBaHUs IPOOHO-PAIMOHATBHBIX
BI:Ipa)KeHI/II‘/JI; YMCHHUEC ONCPUPOBATH IMOHATHAMU: IMOCJICIOBATCILHOCTD,

apudmMeTHIecKas nporpeccus, reoMeTprIecKas nporpeccus,




OCCKOHEYHO yOBIBalOIIasi TI'eOMETpUUYECKas MPOTPeccus; yMeEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHUCJIE€ C TTOMOILBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEPHPOBATH IOHATUAMH: KOMILIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMITJIEKCHBIEC YHCIIA, MOJIYJIb U aPTYMEHT KOMILJIEKCHOTO
yucia, ¢opMa 3alMCh  KOMIUIGKCHBIX 4ucell  (TeoMeTphuyecKas,
TPUTOHOMETpPHYECKass U  anreOpamueckas); yMeTh IPOU3BOIHTH
apuMeTUYECKHE JCUCTBUS C KOMIUICKCHBIMU YHCJIAMH; IPUBOIUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpOBATH
MOHATUSIMU: Marpuma 2xX2 u  3X3, onpeaenuTesb  MaTPHIbI,

FGOMeTpI/I'-IGCKI/H\/JI CMBICJI OIIPCACIINTEIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU. pPALMOHAIBHBIC, HPPAHOHAIBHEBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/Iq)MI/I‘leCKI/Ie, TPUTOHOMETPUYCCKHUC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OICPpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUJIIbLHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB U CHUCTEM; YMCHHUC pPCIIATb YpPAaBHCHU,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABCHCTBA MW CHCTCMbI C TIIapaMETpOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHCTCMbI JIA PCHICHUSA MATCMATHUYCCKUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayYKH U peaanoﬁ KHU3HU

VYMeHue omnepupoBaTh MOHATHSAMU: (QYHKIUS, YETHOCTh (DYHKIIMH,
NePUOANYHOCTh (YHKIMH, OTPAHUYEHHOCTh (PYHKIIMHU, MOHOTOHHOCTH
GyHKLINH, 3KCTpeMyM (YHKLUHU, HAUOOJbIlIee U HAUMEHbIIEE 3HAUCHUS
(GYHKIIMM Ha IPOMEXYTKE, HETIpepbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢dbyHKLMY, TIepBas U BTOpas MPOU3BO/HAS (YHKINMU, T€OMETPUUYECKUNA U
¢buznyecKkuil CMBICI TPOM3BOAHOM, IEpBOOOpa3Has, OIpeneaEHHbIN
MHTETpajl; YMEHHE HaXOIUTh ACUMMTOTHI Tpaduka (QyHKIUH;, yMEHHE
BBIUHCIISATH IPOU3BOJHBIE CYMMBbI, IPOU3BENEHUS, YAacCTHOIO U
KOMITO3UIIUN (YHKUUH, HAXOJUTh YpaBHEHHE KacaTelbHOM K Trpauky
(GyHKIIMM; yMEHHE HaxOIUTh IMPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIIUI;
YMEHHE UCMOIb30BaTh MPOU3BOJIHYIO JUIsl HCCIeNOBaHUA (DYHKIH,
HaXOJUTh HauOOJIbIIME M HAUMEHbIIWE 3HaueHus (QyHKUUN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJB30BAHHMEM ammapaTa MaTeMaTHYeCKOro
aHalu3a; NPUMEHATh IMPOU3BOJHYIO JUIsl HAXOXKICHHMS HaMIy4Ilero
pellieHuss B IPUKIAJHBIX, B TOM YHUCJIE COLMAIBbHO-3KOHOMHYECKHUX U

bU3MYeCKUX 3a7a4ax; HaXOAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO




HHTCrpaia; NpuBOAUTHL NPUMEPLI MATEMATHUYCCKOro MOACIUPOBAHUA C

noMoIIbI0 AU PepeHInaTbHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHSAMU: rpaduk QyHKUIUH, oOpaTHas
GyHKIMA, KoMIo3uuus (QyHKIMH, JTUHEHHas (YHKIUS, KBaIpaTW4HAS
byHKLu, panoHaibHast byHKLu, CTErIeHHast byHKIMA,
TpUTOHOMETpHUYeCcKne  (QYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢yHKuMu, TOKa3aTreiabHas | Jorapudmuyeckas (GyHKIUU; YMEHUE
CTPOUTHh TI'padUKH W3YyYCHHBIX (DYHKUIWH, BBINOIHATH MPEOOpa3OBaHUS
rpaduKoB (HYHKIMNA, UCTIONB30BaTh TPApUKH ISl U3Y4EHHS TPOLIECCOB H
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTUX YYEOHBIX NMPEIMETOB H
3a7a4 M3 peabHON JKU3HU; BBIPAXaTh (JOPMYIaMH 3aBUCHMOCTH MEXTY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKIMHA IS
peleHns ypaBHEHH, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; n300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBbIE 33/1a4d pPa3HbIX TUIIOB (B TOM 4MCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTb TOBAPOB U
YCIIyT, HaJIOTH, 33J]a4l U3 00JIaCTH yNpaBICHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATh BBIPAKEHUs, YpaBHEHMs, HEpaBEHCTBA U MX
CHUCTEMBI IIO0 YCJIOBHIO 3aJa4H, MCCIEAOBATH IOJyYEHHOE PELICHHE U
OLIEHUBATh MpPaBAONOAOOHOCTh pE3yIbTATOB;, YMEHHE MOJEINPOBAThH
peaNbHBIE CUTYallUH Ha S3bIKE MAaTEMaTUKH; COCTABIIATH BBIPAKEHUS,
YPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbI [0 YCIOBHUIO 3aJa4H,
HCCIIE0BATh IIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM alapara

anreOpbl, UHTEPIIPETUPOBATH MOJyYSHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSAMU: CpefiHee apupMeTHIecKoe, MeruaHa,
HauOoJpIllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCHus,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOIO HabOpa; YMEHHME U3BIIEKATb,
WHTEPIPETHPOBATh WH(GOPMAIIMIO, TPEJCTABICHHYIO B Ta0iHIaxX, Ha
quarpammax, rpadukax, OTpaskarollyio CBOWCTBA peallbHbIX MPOLIECCOB U
SIBIIGHUH; MPEACTaBIATh HH(OOPMALIHUIO C TTIOMOIIBIO TAOJIUIl U TUATPAMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE NaHHbIe, B TOM 4YHCII€ C NPUMEHEHUEM
rpadu4eckux METOJAOB U  JJIEKTPOHHBIX  CPEACTB; Trpaduyecku
UCCJIEIOBaTh COBMECTHBIE HAOMIOACHHUS C [OMOILNBIO JAWarpaMm

pacceuBaHus U JINHEWHOU Perpeccuu




YMeHue ornepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSTHOCTH CIIY9alHOTO COOBITUSI; YMEHHUE BBIYHCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TI'pa)UUYeCKUX METOJOB; NPUMEHSTH
(GOpMyITBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (POpMyIy IOJHON
BEepOATHOCTH, hopmyny bepHyiin, koMOnHaTOpHBIC (GaKThl U GOPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHUH; yMEHHE OIEepUPOBATH
MOHATUSIMH:  CIIydaiiHas BEJIWYHMHA, paCIpelejiCHHe BEPOSATHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCHUS M CTAHJAPTHOE OTKIOHCHHE
CIIyuallHOW  BEJIMYWHBI, (QYHKIHUW paclpelesieHuss W IUIOTHOCTH
PaBHOMEpPHOTO, TOKA3aTeIbHOTO W HOPMAJBHOTO PaCHpelesICHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX PACHpPEICICHUH JUIsI
peIIeHUs 3aJa4;, 3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJBIIMX YHCEN,
METO/IbI BBIOOPOYHBIX HCCIICAOBAHUI, YMEHHE IPHBOIAUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE OTICPUPOBATh MOHATHIMHU: COYCTAaHHE, EPECTAaHOBKA,
YHCII0O COYETAHWM, YHCIO TEpecTaHOBOK; OmHOM HbIOTOHA, ymeHwHe
NPUMEHSITh KOMOMHATOPHBIE PAKThl M PACCYXKICHHUSI IS PEIICHHS 3a]1a4;
OIICHHBATH BEPOSTHOCTH  pPeaTbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘ICHHLIﬁ pe3yibTar

YMeHue onepupoBaTb IMOHATUSAMHU: TO4YKa, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yroi,
JBYTpaHHBIA yroji, TPEXTPaHHBIM yroj, CKpeIIMBAIOLIUecs IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEW, yroi
MEXY NPSMBIMHM, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMU, PACCTOSTHUE MEXY TUIOCKOCTSIMH; YMEHHE HCIIOIb30BaTh IpU
pellleHnn 3a1ad U3ydeHHble (aKThl U TEOPEMbl IUNIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIET0 MHpa; CTPOMUTH
MaTeMaTHYeCKUe MOJEIH C TOMOIIbI0 TIE€OMETPHUYECKHX TOHATUH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aJa9U

10

YMeHue onepupoBaTh MOHATHUAMHU: IIOMIAAL (UTyphl, 00bEM (UTYDHI,
MHOTOTPaHHUK, MPAaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOIPaHHUKA,
KyO, mapajuieienumnesa, Npu3Ma, NUpamMuaa, (GuUrypa M IMOBEPXHOCTb
BpallleHNs, LUWIMHIpP, KOHYC, map, cdepa, Iomags cepsl, IIomanb
MOBEPXHOCTU TMHPaMH[BI, TPU3MBI, KOHycCa, IMIMHApa, 00BEM Kyoda,

MPSIMOYTOJIBHOTO TapajijieNienuneaa, MUpaMuabl, NpU3Mbl, LHUIMHIPA,




KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEUECHHs KOHYCAa U IWIMHJPA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicsi cgepbl, LUIUHAPA, KOHYCa, YMEHHE CTPOMUTH CEYEHHUE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUS], B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpesesieHus u3yd4aeMbIX (DUTYp, BBIIBUTATH THUIIOTE3bI
O CBOHCTBax M NMpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OmnpoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccuukanuio Quryp 1o
pa3IMYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOIUMBIE JIOMOJHUTEIIbHbIE

IMOCTPOCHUA

11

12

13

YMeHHe omnepupoBaTh MOHSTHUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOa00US, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W MOJOOHBIE (QUTYpPHI, B TOM YHCJIEC B MPHUPOJIE,
UCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh T€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHWU 3a7ad4; HaXOJUTh T€OMETPUYCCKHE BEIUYHHBI (IIMHA,
yroy, Iomaab, o0bEM) TpH peUIeHHH 3aJad U3 JPYruX Y4eOHBIX
MIPEIMETOB M U3 PEATbHOMN JKU3HH; YMEHUE BBIUYUCISITH T€OMETPHUICCKHE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, OOBEM, IUIOIMIAAh TOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYJIBI M METONBI, B TOM YHCIE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb Cepsl;
00BEM KyDa, TPSIMOYTOJBHOTO Mapaijiesienumeaa, MUpaMHuIbl, MPU3MEI,
WIMHApPA, KOHYyca, Iapa; yMEHHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

10JI00HBIX QUryp

YMeHne onepupoBaTh NOHATUAMU: NPSIMOYTOJIbHAs CUCTEMA KOOPAMHAT,
BEKTOP, KOOPJIMHATBl TOYKH, KOOPIMHATBl BEKTOpa, CyMMa BEKTODPOB,
MIPOM3BE/IEHNE BEKTOpa Ha YMCIIO0, pa3jioKeHHe BeKTopa Mo 0Oas3ucy,
CKAJLIPHOE IIPOU3BEJECHUE, BEKTOPHOE IIPOU3BEIEHUE, YOI MEXAY
BEKTOPaMH; YMEHHME UCIIOJIb30BaTh BEKTOPHBIA M KOOPAWHATHBIN METOJ
JUIS pelleHHs TeOMETPUYEeCKMX 3ajad M 3ajady JApPYruX Y4eOHbIX
MIPEAMETOB

YMmeHue BbIOUMpaTh MOAXOMSAIIMN METOX Ui pelIeHHus 3allauu;
IIOHVMMAHHAE 3HAYMMOCTM MAaTEMaTHMKM B W3YYCHHH IPUPOIHBIX U
OOIIIECTBEHHBIX MpPOLECCOB M  SBICHHWM; YMEHHE pAaCIO3HABATh

IMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHE IIPUBOJIUTH




NpUMEPBI  MATEMATHYCCKUX

MaTEeMaTU4eCKON HayKu

OTKPBITUA  POCCUUCKOH W  MHUPOBOU




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

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn

1 Yucna u BIYUCIIECHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI

19 Pammonanbupie  yncna. OOBIKHOBEHHbIE M JECATUYHBIE JpOOU, TPOICHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

r Apudmerndeckuil KOpeHb HaTypaibHOI creneHu. [leiicTBus ¢ apudmeTnueckuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU

v Crenens ¢ 1enpIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MoKa3zarenaeM. CBoMCTBa
' CTETEeHU

15 CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI

JeiictBuTenpHble uncna. ApupMeTHyecKHe Oomnepanuu ¢ JAeWCTBUTENbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHBIE BRIYMCIICHUS, TPaBUJIa OKPYTJICHHUS, IPUKUIKA M OIIEHKA
pe3yibTara BBIYMCICHUN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Hensle 1 1poGHO-paliOHaIbHbIE YPAaBHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 TpuronomeTrpuyeckue ypaBHEHHS

2.4 [ToxazarenbHble U TOTapUPMUUECKHE YpPaBHEHUS

2.5 [enbie 1 1poOHO-palOHATbHBIE HEPABEHCTBA

2.6 HppanmonansHble HEpaBeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHU

2.11 Matpuna cucTemMsl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI




DOyHKINUK U TpaPUKH

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

3 ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXKECTBO 3HaueHW QyHkimuu. Hymnm ¢yskoum.
3.2 [TpomexxyTkn  3HaKOMocTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLUH.
' MakcumymMbl ¥ MHHUMYMBI (GyHKuud. Hambonbliee W HauMeHbIlee 3HAYECHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IeJdbIM Iokas3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Havana maTemaTnueckoro anaamsa
4.1 [TpousBonnas Gpynkiun. [Tpon3BoHbIE SIEeMEHTAPHBIX (HYHKINH
[IpumeHeHHe TNPOU3BOAHON K HMCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxienne HanOOJbIIEro U HaUMEHbILEro 3HaYeHUs (PYHKIMM Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBO, onepalnuu Haji MHOKecTBaMU. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTh ¥ cTaTUCTHKA
6.1 OmnwucarenpHast CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEPXHOCTH BpPALLECHUS




7.5

Koopaunatsl u BEKTOPBI




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAIBI /151 YYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






