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HHOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma ydeOHOTro Kypca «l eomeTpus» 6a30BOr0 ypoBHS JJIsi 0O0YYaIOIIHXCS
10 —11 xyaccoB pa3zpaboTana Ha ocHOBe dDenepanbHOrO roCyAapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa cpeiHero oouiero oOpa3oBaHMs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIbABIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPATUIHMA POCCHIICKOTO 00pa30BaHMSL
Peanmaunﬂ porpaMmabI oOecrieunuBaeT OBJIAJICHUC KIITOYCBBIMHU KOMIICTCHIIUSAMMU,
COCTAaBJIAKOIIMMH OCHOBY JJId CaMOPAa3BUTHA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OECJIO0CTHOCTD
O6HI€KYJII)TypHOFO, JIMYHOCTHOI'O U MO3HABATCIBHOI'O PA3BUTHA JINYHOCTHU 06yqa10m1/1xca.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTth y4eOHOro Kypca TeOMETpHUM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHMs
0o0yCIIOBJIEHa NPAKTHYECKON 3HAYMMOCTBIO METANpEAMETHBIX U TPEIMETHBIX pe3yJIbTaTOB
oOyueHusi TEOMETPUM B HAIPABJIEHUU JIMYHOCTHOTO Pa3BUTHs OOydarolmuxcs, GopMUpoBaHUS
(YHKIIMOHATIBHOM MAaTeMaTU4eCKOM TIpaMOTHOCTH, HW3YYEHHUS JPYIMX Y4YeOHBIX JAUCHUIUIMH.
Pa3Butne y oOyuaromuxcss NpaBWIbHBIX TPEACTABIEHUH O CYIIHOCTH M IPOUCXOXKIACHUU
reOMETPUYECKUX a0CTpaKUUN, COOTHOIIEHUH PEATLHOTO U WJEalIbHOT0, XapaKTepe OTpaKeHUs
MaTeMaTHYE€CKOW HAyKOM SIBJICHHH W MPOILIECCOB PEATBHOIO MHUPA, MECTE€ T€OMETPHUU B CUCTEME
HayK WU pOJM MaTeMaTHYeCKOr0 MOJEIMPOBAHUS B HAyYHOM IIO3HAHHMM U B IPAKTHKE
crocoOcTByeT (OPMHUPOBAHUIO HAy4YHOTO MHPOBO33PEHUS Y4YallUXCs, a TaKXKe KayecTB
MBIIILJICHHS, HEOOXOIMMBIX IS afalTalliid B COBPEMEHHOM OOIIECTBE.

l'eomerpust siBasieTcst onHUM K3 0a30BBIX IMPEIMETOB Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHMs, Tak Kak 00ecredyrBaeT BO3MOXKHOCTb M3YUEHHUS KaK JUCLUUIUIMH €CTECTBEHHO-
HAay4YHOM HaNpaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlormdeckoe MbllLIeHHE, (GOopMHUpyeMOe MNpU H3YyYEeHUH OOYYarolIMMHCS MOHSITHHHBIX
OCHOB TE€OMETPUM M MOCTPOCHUM ILENOYKH JIOTMYECKUX YTBEPKICHUW B XOJE PEIICHHS
F€OMETPUUYECKUX 3aJa4, yMEHHE BBIJBUraTh M ONPOBEPrarb TI'MIOTE3bl HENOCPEICTBEHHO
HCIIONB3YIOTCS IMPU PELICHUM 33Ja4 €CTECTBEHHO-HAyYHOI'O0 LHMKJIA, B YAaCTHOCTH M3 Kypca
bu3uKH.

YMeHue OpueHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IaCTIX
JesITeNbHOCTU YesloBeka. OpueHTaIs YyeloBeKa BO BPEMEHU M MPOCTPAHCTBE — HEOOXOAUMOe
YCIIOBHE €r0 COLMATIBHOr0 ObITHA, (POpMa OTPaXKEHHS OKPY’KAIOIIEr0 MUPA, YCIOBUE YCIIEIIHOTO
MMO3HAHUS u AKTUBHOTO npeoOpazoBaHus JIEHCTBUTEIIBHOCTH. OnepupoBanue
MIPOCTPAHCTBEHHBIMHU 00pa3aMu 0ObEIUHSET Pa3HbIe BUIbI yUeOHON U TPYAOBOM AEATEIHHOCTH,
SABJIIETCSA OJHUM U3 Mpo(ecCHOHATbHO BaXXHBIX KauyecTB, IMOITOMY aKTyalbHa 3agada
(dbopMupoBaHus y 00y4aroIUXCsi IPOCTPAHCTBEHHOTO MBIIICHHUS KaK Pa3HOBUIHOCTU O0Pa3HOTO
MBIIUIEHUS] — CYIIECTBEHHOI0 KOMIIOHEHTA B MOJATOTOBKE K IMPAKTUYECKON AEATEIbHOCTU IO
MHOTUM HalpaBJICHUSM.

Ienb ocBoeHUs mporpaMMsel yueOHoro Kypca «I'eomerpus» Ha 6a30BOM ypOBHE 00yUeHUs
— o0meoOpa3zoBaTeIbHOE M OOIIEKYJIBTYpPHOE pa3BUTHE OOydarolmuxcs depe3 obecreueHue
BO3MOKHOCTH NPHOOPETEHUsI M UCIHOJIb30BAHUS CUCTEMATHUYECKUX I€OMETPUYECKUX 3HAHUU U
JeWcTBUH, CIeU(pUUHBIX T€OMETPUH, BO3SMOKHOCTH YCIIEUTHOTO POI0JIKEHUsT 00pa30BaHus 110
CIELIMAJIBHOCTSIM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM I'€OMETPHH.

[Iporpamma o reomeTpun Ha 6a30BOM ypOBHE NpeIHa3HAuEHa 7151 00y4aroIuXcst cpeiHei
IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYJHEHUH Ha YpPOBHE OCHOBHOIO OOIIEro



obpazoBanus. Takum o0Opa3zom, oOyudaromnuecs Ha 0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIHE
MaTeMaTU4YeCKUEe YMEHUs, CBSI3aHHBIE CO CIeIM(UKOI reoMeTprn U He0OXOAUMBIE JUIS KU3HU B
COBpeMEHHOM obmiecTBe. Kpome 3T0ro, oHM MMEIOT BO3MOXKHOCTh W3YyUUTh T€OMETPHIO Ooliee
riyOOKO, eclii B JajbHEWIIEM BO3HHUKHET HEOOXOJMMOCTh B TE€OMETPHUYECKUX 3HAHUSIX B
npoeCcCHOHATIBHOMN IS TEILHOCTH.

JlocTuKeHue 1enu OCBOEHUS IIPOrpaMMbl 00€CIIEUNBAETCS PELLIEHUEM COOTBETCTBYIOLIMX
3agad. [IpuopuTeTHRIME 3a1auaMi OCBOEHHS Kypca «I'eomerpun» Ha 6a3oBoMm ypoBue B 10—11
KJ1accax SIBJISIIOTCSA:

e (opMHUpOBaHHE NPEACTABICHUS O TEOMETPHH KaK YacTH MHPOBOH KyJIbTyphl M

OCO3HaHHUE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e (opmupoBaHuEe TMpeACTAaBIEHUS O MHOIOIPAHHMKAX M Telax BpallleHUus Kak o
BOXHEHWIIINX MAaTEMaTHYECKHX MOJEISIX, MMO3BOJISIIONINX OMKMCHIBATh U M3Y4aTh pa3HbIC
SIBIICHUSL OKPYKAIOIIEro MUpa;

e (opmupoBaHuE yMEHMsI PACIIO3HABATh HA UYEPTEKaxX, MOJEISIX M B pPEallbHOM MHUPE
MHOTOT'PaHHUKH U TeJla BPAIICHUS;

® OBJAJEHWE METOJAAMM peUIeHHs 3a7ad Ha [OCTPOEHUS Ha H300paKeHUsIX
MIPOCTPAHCTBEHHBIX (UTYD;

e (opMHUpOBaHHE yMEHHUS ONEPUPOBATh OCHOBHBIMH IOHITHSMHU O MHOTOTPAHHUKAX U
TeJIaX BpAIlleHUs] U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE AJTOPUTMAaMM PEIIEHHS OCHOBHBIX THUIIOB 3ajay; (OPMUPOBAHUE YMEHHUS
MPOBOJUTH  HECJIOXKHBIE  JOKa3aTeJIbHbIE  PAcCyXJCHHUS B  XOJA€  pelIeHUus
CTEpEOMETPUYECKUX 3a]1a4 U 33/1a4 ¢ IPAKTUYECKUM COJEPKAHUEM;

® Da3BUTHE MHTEIUIEKTyaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH  OOydarommxcs,
MI03HABATEIbHON aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHNUN, KPUTUUHOCTH MBIIICHUS;

e (opmMupoBaHHE (PYHKIHOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM IE€OMETPUHU: yMEHHE
pacro3HaBaTh NPOSABICHUS T€OMETPHUUECKUX OHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CHUTyallUsIX W IpPU HU3YYEHUHM JAPYIHMX Y4eOHBIX HpPEIMETOB,
IPOSIBJICHUS 3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (opMyiupoBaTh HMX Ha S3bIKE
Ir€OMETPUM U  CO3/1aBaTh TI'€OMETPUUYECKHE MOJEIH, IMPUMEHITh OCBOEHHBIN
IreOMETPUYECKUN ammapaT Julsl pelleHMs NPaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIPETUPOBATh U OLIEHUBATH MOJTY4YEHHBIE PE3YJIbTATHI.

OTnu4UTeNbHON 0COOEHHOCTHIO MPOIPaMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETPUH B
Hayajie ero U3y4eHus 3a7ay, peliaeMblX Ha ypOBHE MHTYUTUBHOI'O MO3HAHUS, U ONPeeIEHHBIM
o0pa3oM OpraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOTO M
IIPOCTPAHCTBEHHOI'0  MBILUICHUS, CTUMYJUPYET MPOTEKaHUE€ HWHTYUTHUBHBIX IIPOLIECCOB,
MOTHBHPYET K JJaJIbHEHIIEMY U3yUeHHIO IIpeIMeTa.

[Ipennourenue oOTAAETCS HArISIHO-KOHCTPYKTHUBHOMY MeETOJy OOyueHHs, TO €cTb
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYyBCTBEHHOCTb IPEIMETHO-IPAKTUYECKOM
neaTenbHOCTU. Pa3BUTHE MPOCTPAaHCTBEHHBIX MPEACTABICHUH Y yUaIIXCs B Kypce CTepeOMeTpUun
MIPOBOJUTCS 3a CUET pelleHHs 3aJau Ha CO3JaHHe IPOCTPAHCTBEHHBIX OOpa3oB M 3ajay Ha
ONlEpUPOBAHUE IPOCTPAHCTBEHHBIMU OOpa3amu. Co3naHue oOpas3a MPOBOAUTCS C OMOPOM Ha
HarJsIHOCTh, a ONIEpUPOBaHUE 00Pa30M — B YCIOBUSAX OTBJICUEHUS OT HAIJISIIHOCTH, MBICIIEHHOT'O
U3MEHEHHUS €r0 UCXOAHOIO CONEPIKAHMUS.

OcHoBHBIE conepxaTenbHble JuHUM Kypca «['eomerpum» B 10-11 Kiaccax:
«MHororpanHukny, «IIpsMble U MIOCKOCTH B MPOCTpaHCTBe», «Tena BpameHus», «Bekropsl u
KOOPJMHATHI B IPOCTpaHCcTBey. @OpMUpPOBaHUE JIOTHUECKUX YMEHUH pacipeaessieTcsi He TOJIbKO



[0 COJAEPKATeNbHBIM JIMHUSAM, HO W TO rojaM OOy4eHHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHMs.

Conepxanne 00pa3oBaHMSA, COOTBETCTBYIOIIEE NPEIMETHBIM pE3yJIbTaTaM OCBOCHUS
paboueiil mporpaMmsl, pacupeAeaEHHbIM 10 roJaM 00yUYeHHs, CTPYKTYPHPOBAHO TaKUM 00pazoMm,
LITO6I)I OBJIAICHUC reoMETpUICCKNMHU IHOHATUAMHA u HaBbIKaMH OCYIICCTBJIAIOCH
MOCTICIOBATENbHO M TIOCTYNATEIbHO, C COOJIOJCHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUA BKIIFOUAJINUCH B O6IIIYIO CUCTCMY I'COMCTPUUCCKUX HpeIICTaBJICHI/Iﬁ O6y‘-IaIOHII/IXC$I,
paciupss u yriyosss e€, o0paszys IpOYHbIe MHOXKECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun oTBOaUTCS 2 yaca B Hezenmto B 10 kimacce u 1 yac B Hepento B 11
KJIacce, BCETo 3a JBa rojia ooydyeHus - 102 yueOHbIX Haca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsaMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsimasi, TIIOCKOCTh, MTPOCTpaHcTBO. [ToHsTHE
00 aKCHOMATHYECKOM TIOCTPOSHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX.

B3anmHoOe pacnosioxkeHne npsMbIX B IMPOCTPAHCTBE: MEPECEKAIOIINECS, MapaJUIeIbHbIE U
CKpelMBawIIMecs mnpsmble. llapaiebHOCT, NOPSMBIX W IUIOCKOCTEM B MPOCTPAHCTBE:
MapajuleibHbIE MPSIMbIE B MPOCTPAHCTBE; MAPAIUIEIBHOCTh TPEX MPSAMBIX; NAPaLICIbHOCTh
NpSAMOM M IUIOCKOCTH. YTJIbI C COHANpPAaBJICHHBIMU CTOPOHAMH; YTOJl MEXAY NpSIMBIMUA B
npoctpaHctBe.  [lapaiienbHOCTh  IJIOCKOCTEW:  MapajulebHbIE  TUIOCKOCTH;  CBOMCTBaA
napajuieIbHbIX IIocKocTel. [Ipocretinue mpocTpaHCTBEHHBIE (DUTYPBI HA TUIOCKOCTH: TETPadp,
Ky0, mapaJiyiesiIenuIe T, MOCTPOCHUE CEUEHUH.

[lepnieHqUKYISIPHOCTE MPSMONM H  TJIOCKOCTH:  TEPIEHAUKYJSIPHBIE TpsSMbIE B
MPOCTPAHCTBE, NPSAMBIE TApaUICIbHbIE MW NEPHEHAUKYJIAPHbIE K TUIOCKOCTH, MPU3HAK
MEePIEHANKYISIPHOCTH MPSIMOU U INIOCKOCTH, TEOpEMa O MPSIMOMN NEPIEHIUKYIISIPHON MIOCKOCTH.
VYTIuBl B IPOCTPAHCTBE: YIOJI MEKy IPSMOM U IJIOCKOCTBIO; IBYIPAHHBIA YTOJI, TUHEHHBIN yroJl
JIByrpaHHoro yria. llepneHauKynsgp W HaAKJIOHHBIE: PACCTOSTHUE OT TOYKH 10 IIJIOCKOCTH,
paccTostHuE OT MPSMOU JI0 TIOCKOCTH, MPOEKITHs GUTYPHI HA TIOCKOCTH. [lepreHauKyIsspHOCTh
IJIOCKOCTEW: TpHU3HAK TNEPHEHIUKYJSIPHOCTH JBYX IUIOCKOCTed. TeopemMa o0  Tpéx
MEePIEHIUKYISAPAX.

MHororpaHHMKH

[loHsAiTHE MHOrOrpaHHUMKAa, OCHOBHBIE JJIEMEHTHl MHOIOTDAaHHUKA, BBIINYKIbIE U
HEBBIITYKJIbIE MHOI'OTPAaHHUKH; pa3BEPTKa MHOrOrpaHHuKa. [Ipu3ma: N-yrospHas npusMa; rpaHu
Y OCHOBaHMS IPU3MBL; MPsAMasi U HAKJIIOHHAs! IPU3MbL; OOKOBAs U MOJIHAs MOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsiMOYroibHBIN Napajuieenunes u ero cBorcrsa. [lupamuga: N-yroybHas
nupaMuia, TpaHd W OCHOBAaHUE MHUPaMUJIbl; OOKOBask W TMOJIHAS IOBEPXHOCTh MHUPAMUJIBI;
MpaBUJIbHAsE W YCEUEHHas MHUpaMUIA. OJNEMEHThl MNpu3Mbl W nHpamuabl. [IpaBuiibHbIE
MHOT'OTPaHHUKH: MOHSITHE MPaBUIBHOIO MHOIOIPAHHMKA; MpaBUJIbHAS MpU3Ma U IMPABUIIbHAS
MMpaMua; MpaBUiibHas TPEYroJibHAs MUpaMUIa U IPaBUIIbHBIN TeTpasp; Kyo. [Ipencrasienue o
MPaBUJIbHBIX MHOTOIPAHHUKAX: OKTA’Ip, NOACKa’Ap U ukocadap. CedeHus: Ipu3Mbl U MUPaMUbL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IMPSMOM, IJIOCKOCTH.
DNIeMEHTbl CHMMETPUH B ITMpamMuax, napajuienenuneaax, paBUuibHbIX MHOIOTpaHHUKAX.

Brruncnenue 3neMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHand, yrisl. [Tnomans GokoBoi
MOBEPXHOCTHU U MOJTHON MOBEPXHOCTHU MPSAMOM IPU3MBI, TUIOIIA/Ib OCHOBAHUIA, TeOpeMa 0 OOKOBOI
MOBEPXHOCTU MPsAMOI mpu3Mbl. [Lnomans G0KOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIHHON
MMpaMUJIbI, TEOpEMa O IIoaau yceu€HHou nupamupl. [lonsatue 06 06béme. O0bEM MUpPaMuIbL,
MIPU3MBI.

[Tomo6ubie Tema B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
00BEMaMH MOJOOHBIX TETI.

11 KJIACC

Tesa Bpamenus



Hunuuapudeckass MOBEPXHOCTb, 00pasymoolue MWIMHIAPUYECKOM TOBEPXHOCTH, OCh
MWIMHAPUIECKON moBepXHOCTH. LlumuHap: ocHOBaHUs 1 OOKOBas MOBEPXHOCTH, 00pa3yromas u
OCb; TUIOIIA/b OOKOBOM 1 TIOJTHOM MOBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00Opa3yrolle KOHMYECKOH IOBEPXHOCTH, OCb W BEpIIMHA
KOHMYECKOW TOBepxXHOCTH. KOHyC: OCHOBaHHME W BepIIMHA, O0pasyromas W OCh; IJIONIA]b
OOKOBOH M TIOJHON TOBEPXHOCTH. YCEUEHHBIH KOHYC: 0Opa3yrolue M BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: meHTp, paamyc, AUAMETp; IUIOMIATh IMOBEPXHOCTH cdeprl. B3ammuoe
pacrionioskeHue chepsl ¥ IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; Mmomans chepsl.

N306pakeHue Ten BpameHus Ha TII0CKOCTH. Pa3BépTka uiimHApa 1 KOHyca.

KomOuHanmu Ten BpalieHWs W MHOTOTPAaHHUKOB. MHOTOTPAaHHHK, OIMCAHHBIM OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, WJIH TEJIO BPAIIEHUS.

[Tonsstue 006 o00bEMe. OcHOBHBIE CcBoiicTBa 00BEMOB Teln. Teopema 00 o00bEME
MPsIMOYTOJIBHOIO Mapajiesenunena u ciaeacTsus u3 He€. O0bEéM mumHApa, konyca. O0bEM mapa
Y TI0MA6 ChEephl.

[lonoOubie Tena B mpoctpaHcTBe. COOTHOIIEHHMS MEXAY IUIOMIAIIMU IOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEI.

Cevennss mminuHApa (MapajuielbHO W TMEPIEHAMKYISIPHO OCH), CEUSHHsS KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPIINHY), CEUeHHUs 1Iapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bektop Ha miockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE
BEeKTOpa Ha uucio. PasnokeHne BeKTOpa MO TpEM HEKOMIIAHAPHBIM BekTopam. [IpaBuio
napauenenunena. Pemenue 3agad, CBSI3aHHBIX ¢ IPUMEHEHUEM IIPAaBUIT ICHCTBUI C BEKTOPAMH.
[IpsmoyronpHas cuctema KoopauHaT B mpoctpaHcTBe. Koopaunatel BekTopa. IIpocreitmme
3aJaud B KOOpJMHATax. YTol Mexay Bekropamu. CKalsgpHOE IPOM3BEACHUE BEKTOPOB.
Bbruncnenue yriioB Mexay HOpsAMBIMH U IUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBI METOA IpH
pELIeHNH F€OMETPUIECKUX 3a/1au.



IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE PE3yNbTaThl OCBOCHUSI MPOrpaMMbl y4deOHOro mnpeamera «MartemaTuka»
XapaKTEPU3YIOTCS:

I'pa:knanckoe BocnnuTanue:

C(OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3HWIMH OOYYaromIerocsi KakK AaKTUBHOTO U
OTBETCTBEHHOI'O WJIEHAa POCCHUHCKOTro OOIIECTBAa, MPEACTABICHUEM O MAaTEMaTUYECKUX OCHOBAX
(OYHKITMOHUPOBAHUS PA3MYHBIX CTPYKTYp, SIBICHUH, MTPOIEAYyp TPAKIAHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJECUCTBOBATh C COLMAIBHBIMH WHCTUTYyTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OpMHUPOBAHHOCTHIO POCCUICKOMN IPa’kJaHCKOW UIEHTUYHOCTH, YBaKEHHUS K IPOLIIOMY U
HACTOSIIEMY POCCUMCKOM MaTeMaTHKHU, IEHHOCTHBIM OTHOIIIEHUEM K JIOCTHKEHHUSIM POCCUNUCKHIX
MaTE€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAaHUIO ATUX JTOCTHKECHUHN B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHUKH.

JlyXO0BHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM poccuiickoro Hapoaa; chOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUSI, ITHUYECKOTO MOBEJCHHS, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JTOCTIKEHUN HAyKW W JIEATEIbHOCTBIO YUEHOTO; OCO3HAHHWEM JIMYHOTO BKJIAaJla B MOCTPOEHUE
YCTOWMYMBOTO OYAyIIEro.

JCTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHHEM K  MHpPY, BKIIOYas OCTETHUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pPEIICHWH, pPacCYKJIEHUW; BOCIHPHUUMYHBOCTHIO K
MaTE€MAaTHYECKUM acCleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTHIO YMEHHSI NPUMEHATH MaTeMaTHYeCcKue 3HaHUS B HHTEpecax
310pOBOr0 U Oe3omacHoro oOpas3a »U3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBBIO
(3mopoBoe muTaHHe, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXA, PEryJisipHas (pu3ndeckas
aKTUBHOCTb); (PU3MYECKOro COBEPUICHCTBOBAHMUS, IPU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIHHON
NESATENbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYJZly, OCO3HAaHUEM IEHHOCTU TPYIOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodhecCHOHATBHOM JESITeNbHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON U €€ MPUIIOKEHUSIMHU,
yMEHHEM COBepIIaTh OCO3HAHHBIN BbIOOp Oyaylieil mpodeccun u peaan3oBeIBaTh COOCTBEHHbBIE
KU3HEHHBIC IUIaHBbl; TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO Ha IPOTSHKEHUU BCEH )KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTUYECKUX 3a/1a4 MaTEeMaTUYeCKOM HaIllpaBJIECHHOCTH.

JK0JI0rHYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTHIO JKOJOTUYECKOW KyJIbTYphl, TMOHUMAHHEM BIHUSHUS COLUAIBHO-
SKOHOMHUYECKUX MPOILIECCOB HAa COCTOSIHUE NPHUPOJHONW U COLMAIBHOW CpEebl, OCO3HAHUEM
rI00aTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOJieM; OpUeHTalued Ha  MpUMEHEHHE
MaTeMaTHYeCKUX 3HAHWUW JUTS pelIeHUs 3a/1ad B 00JacTU OKPY’Kaloled Cpelibl, TIIaHUuPOBaHUs
MOCTYNKOB U OLIEHKU WX BO3MOXKHBIX MOCIEACTBUMN JUIsl OKPYKAIOLIEH Cpeibl.

IleHHOCTH HAYYHOIO O3HAHUA:



C(pOPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH W OOLIECTBEHHOW MPAKTUKH, TOHUMAaHHUEM MaTeMaTHYECKOW HayKd Kak cqepsl
YEJIOBEUECKOU JIEATEIbHOCTH, ITAOB €€ Pa3sBUTUA M 3HAYUMOCTH IS Pa3BUTHUSA LIUBWIN3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHUKHU U MATEMATUYECKOU KyJIbTYPOM KaK CPEACTBOM ITIO3HAHMS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh IPOEKTHYIO U UCCIIEN0BATEIBCKYIO IEATEIbHOCTh UHAUBUYAJIBHO
U B IrpyIIIe.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS MTPOrPaMMBI Y4eOHOTO TipeameTa «MaTeMaTHKay
XapaKTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIGHBIMH  HO3HAGAMENbHLIMU  OCliCEUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATIbHLIMU — Pe2YIAMUEHbIMU
OeticmeusMu.

1) Vnusepcanvnvie noznasamensusie oeticmeusi, obecnewusaiom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHut pabomamso ¢ ungopmayueti).

ba3oBble Jloruyeckue aeiicTBUs:

® BBISBIIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHUH MEKIY MOHATHSIMH, (HOPMYIHPOBATH ONPEICIICHUS TOHSTHI;
YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIIACCH(UKAIIUN, OCHOBAHHUS JIIs1 000OIICHUS
Y CPaBHCHMSI, KPUTEPUHU TIPOBOJIUMOTO aHAIH3A,

® BOCIPHUHHUMATbH, (OPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIbHbBIE U
OTpHULaTeNbHbIE, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

® BBIABJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U ITPOTUBOpEUUs B (haKTax,
NAHHBIX, HAOMIOACHUAX W YTBEPKACHUSX; MpeniaraTb KPUTEPUU JUISl BBISBICHUS
3aKOHOMEPHOCTE U IPOTUBOPEUMH;

e JleaTh BBIBOJBI C HMCIOJIB30BAHUEM 3aKOHOB JIOTUKU, AECTYKTHUBHBIX U UHAYKTHBHBIX
YMO3aK/IIOUEeHUN, YMO3aKIIFOUEHHH 10 aHAJIOTUH;

® IIPOBOJUTH CAMOCTOSITENILHO JOKA3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUM (TIpsSMBbIe
U OT TNPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTpPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKACHUS U BBIBOJIBI;

e BbIOMpaTh crocob pemieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoUpaTh Haubosee MOAXOASIMUNA ¢ YYETOM CaMOCTOSITEIBHO BBIJICICHHBIX
KpUTEPHUEB).

Ba3zoBble nccienoBareibckue 1elCTBUA:

® CIOJIb30BaTh  BOMPOCHI  KAaK  MCCIENOBATENbCKHM  MHCTPYMEHT  TO3HAHUS,
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOLIUE MIPOTUBOpEUHE, MPoOiIeMy, yCTaHaBIUBATh
HUCKOMOE U JlaHHOe, (OpMHUPOBATH TUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3HUIIHUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSATENHHO CIUIAHUPOBAHHBIM OKCIEPUMEHT, HCCIEIOBaHHE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKoro oOBeKTa, sBIEHHS, Tpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy O0BEKTaMHU, SBICHUSMU, IPOIIECCAMU;

® CaMOCTOATENbHO (OpMyIHpPOBaTH OO0OOIIEHHS W BBIBOJABI 1O  pe3yJbTaTaMm
MPOBEIEHHOTO HAOIIOJCHHUSI, UCCIICIOBAHMSI, OLIEHUBATh TOCTOBEPHOCTh IMOJIYYEHHBIX
PE3yNbTAaTOB, BHIBOJOB U 0000IIECHU,



MIPOTHO3UPOBATH BO3MOXKHOC PA3BUTHC MIPOLICCCA, 4 TAKIKC BbIABUTATH MPCAITIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCIIOBUAX.

PaGora c undopmanueii:

BBISBJIATH JePUUIUTHl HHPOPMALIUH, TaHHBIX, HEOOXOJUMBIX JUISI OTBETa HA BOIPOC U
IUTSL pELICHUS 3a/1a4H;

BBIOMpaTh MH(OpPMAIMI0 H3 HWCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIU3UPOBATh,
CHCTEMaTH3UPOBATh M HWHTEPIPETUPOBATh MH(OPMAIHMIO Pa3IUYHBIX BUAOB U (HopM
MIPECTAaBIICHHUS,

CTPYKTYpHUPOBaTh HMH(POPMALHUIO, TPEACTaBIATH €€ B pa3nuyHbiX (opmax,
WJLTIOCTPUPOBATH IPahUIecKu;

OLIEHUBATh HAAEKHOCTh HMH(OpPMAIMH 10 CaMOCTOSATENBHO C(HOPMYIMPOBAHHBIM
KPUTEPHSIM.

2) YHuueepcanvuvie KOMMyHUKamueHole Oelicmeus, 00ecnedusaom c@hopmuposanHocms
COYUANBHBIX HABLIKOS 00YUAIOUWUXCSL.
Oo01menue:

BOCIIpUHUMATDb U q)OpMy.]'IHpOBaTB CYXKIACHUA B COOTBETCTBUHU C YCIIOBHAMHU U LECITAMU
oOIIeHHsI; SCHO, TOYHO, I'PaMOTHO BbIPaKaTh CBOI TOUYKY 3PEHHUSI B YCTHBIX H
IMHUCBbMEHHBIX TCKCTAX, JaBaTh IMMOACHCHHUA 11O X004y PCIICHHUA 3a]a4, KOMMECHTHUPOBATH
MTOJTyYEHHBIN pe3yJIbTarT;

B X0JIe 00CYX/ICHUS 3371aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI, IPOOJIEMBI,
pemaeMoffI 3aaa4u, BbICKA3bIBATh HACH, HALICJICHHBIC HAa ITOMCK PCIICHH A, COITOCTABIIATH
CBOM CYXKACHUS C CY)KICHHUSAMU JIPYTHX YYaCTHUKOB JHAJiora, 0OHAPYKUBATh pa3iHiue
U CXOJICTBO TIO3WIMH; B KOPPEKTHOH (opme (opMynmmpoBaTh pasHOTIACHS, CBOU
BO3PaKCHHS,

MPEJCTaBIATh PE3yJIbTAThl PEIICHUS 3a/1a4M, YKCIIEPUMEHTA, HCCIICOBaHUs, MPOCKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BBICTYIUICHHS C Y4ETOM 3a1ad IMPE3CHTAIMH U
0COOEHHOCTEH ayIUTOPHH.

CoTpyaHunyecTBo:

MMOHUMATh U UCIIOJIH30BATh IPEHMYIIECTBA KOMAHTHOW W HHMBHIYaIbHON pabOThI IpH
peleHny y4eOHbIX 3a/1a4; IPHHUMATh 11eJIb COBMECTHOM JESITeIbHOCTH, TUIAHUPOBATh
OpPTraHU3allMi0 COBMECTHOW pabOThI, paclpenesiaTh BHIbBI padoT, IOTOBAPHBATHCH,
00CYX1aTh MPOLIECC U PE3YJIbTAT paObOTHI; 0000IIaTh MHEHUS HECKOJIbKUX JIIOICH;
y4acTBOBATh B IPYIIOBBIX (hopmax paboTsl (00CykIeHUsI, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» ¥ UHBIC); BBITIOJIHSITH CBOKO YaCTh paOOThI M KOOPAUHUPOBATH CBOH JICHCTBUS
C APYTUMH YWICHaMHU KOMaH/Ibl; OIICHUBATh KAY€CTBO CBOETO BKJIAJa B OOIIUN MPOIYKT
0 KpUTEPUsIM, c(HOPMYIHUPOBAHHBIM YUACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvhoie pecynamuenvle oeticmaus, 0becneuusarom Gopmuposanue CMoiCilo8bix
YCMAaHOBOK U IHCUZHEHHbIX HABLIKOB JIUYHOCNIU.
Camoopranm3anus:

COCTABJIATH IUIAH, aJITOPUTM PELICHUS 33JJauH, BBIOUPATh CIIOCO0 pelIeHus ¢ y4ETOM
HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ yu€TOM HOBOM MH(pOpMAaIIUH.

CaMOKOHTPOJIb:

BJAJIETh HAaBBIKAMH I103HABATEIbHOM pe(I)J'IeKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX
JENCTBUH U MBICIMTEIIbHBIX mpouecccoB, HUX pe3yJjbTAaTOB; BJIAACTH criocobamu



CaMOIIPOBEPKHM, CAMOKOHTPOJISA IpOLEcca W Pe3yJIbTaTa PELICHUs MaTeMaTU4YeCKON
3a/1a4u;

® [IpeABUJETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HUKHYTbh IIPH PELIEHUH 33Ja4d, BHOCUTH
KOPPEKTHBBI B JIETEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIEHUBAaTh COOTBETCTBUE pe3yjbTaTa LEIM U YCJIOBUSM, OOBSACHATH IPUUUHBI
JOCTIDKEHUSI WIIM HEJOCTH)KCHHUSI PE3yJIbTaTOB JESATEILHOCTH, HAXOIHUTh OINUOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

OmnepupoBaTh MOHATUSAMH: TOUKA, TPSMasi, TUIOCKOCTb.

[TpuMeHsTh aKCHOMBI CTEPEOMETPUH U CIIEICTBHS U3 HUX NPU PEIICHHH T€OMETPHUYECKIX
3azad.

OnepupoBaTh TMOHATHAMHU: MAPAVICIBHOCTh W MEPIEHAUKYISPHOCTh TIPAMBIX U
IIJIOCKOCTEM.

KnaccuduimposaTe B3auMHOE paciioyioKeHNEe IPSIMbIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTb TOHSTUSMHU: JBYI'PAaHHBIA Yroj, TpaHU JABYIPaHHOTO Yyria, pedpo
JBYTPAHHOIO yTia; TUHEHHBIN YroJl ABYTPAHHOTO yTIJIa; TpadycHas Mepa ABYTPAaHHOTO yIia.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBIMYKJIbIA W HEBBIMYKIBI MHOTOIpaHHUK,
3JIEMEHThl MHOTOI'paHHUKA, IPABUJIbHBIM MHOTOTpaHHHUK.

PacrioznaBaTth OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (MHpaMuja; MpuU3Ma, MPSIMOYTOJbHBIN
napajuiesenumnes, Kkyo).

KnaccudumupoBarh MHOTOTpaHHUKH, BBIOMpas OCHOBaHHUS Ui KjacCU(pUKAIIUU
(BBIMMyKJIBIE M HEBBINYKJIbIE MHOTOTPAaHHHUKHU; TpPaBUJIbHbIE MHOTOIPAHHUKH; MpSIMble H
HAKJIOHHBIE TPU3MBI, TapaJljIesIeUIE bl ).

OnepupoBaTh MOHATUSAMU: CEKYIIasi INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOCHUS CEUEHUH, UCTIONB3YsI METOJ CIIE/IOB.

Crpouth cedeHuss MHOTOIPAHHUKOB METOJIOM CJIEJIOB, BBIMOJHATH (BBIHOCHBIC) TJIOCKUE
YepTeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD: BUJ CBEPXY, COOKY, CHHU3Y.

Pemats 3a1aun Ha HAXOXKJEHHE TEOMETPUUECKUX BETMYMH 110 00pa3iiaM Uil alrOpUTMaM,
MIPUMEHSST U3BECTHbIE AHAIUTUYECKHUE METOJbI MPU PEIICHUH CTAHAAPTHBIX MaTEeMaTHYEeCKHUX
3a/la4 Ha BBIYMCIICHUE PACCTOSHUN MEXIy IBYMS TOYKAMH, OT TOYKU JO MPSAMOH, OT TOUYKHU IO
IJIOCKOCTH, MEXKY CKPEIIUBAIOIIUMHUCS MPSMBIMU.

Pemats 3a1aun Ha HAXOXKJCHHE TEOMETPUUECKUX BETMYHH 10 00pa3iiaM Uk alrOPUTMaM,
MIPUMEHSST U3BECTHbIE AHAIUTUYECKHUE METOJbI MPU PEIICHUU CTAHAAPTHBIX MaTEeMaTHYECKHUX
3a/lad Ha BBIUMCICHHUE YIJIOB MEXIy CKPEIIMBAIOIIMMUCA MPSAMBIMHU, MEXAYy MpsIMOU U
MJIOCKOCTBIO, MEX]TY MIOCKOCTSMHU, ABYTPAHHBIX yTJIOB.

Boruncnsate 00bEMBI U TIJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, THUpaMua) ¢
IpUMEHEHHEM (OPMYIT; BBIYUCISATh COOTHOILIEHHS MKy IJIOLIA/IIMU ITOBEPXHOCTEH, 00BEMaMu
MOJIOOHBIX MHOTOTPAHHHUKOB.

OmnepupoBaTb MOHATHSAMU: CHUMMETPUS B TPOCTPAHCTBE; ILIEHTP, OChb M IUIOCKOCTh
CUMMETPHHU; LIEHTP, OCh U IJIOCKOCTh CUMMETPHH (DUTYPHI.



W3BnekaTh, mpeoOpa3oBbIBATh U WHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUrypax, npercTaBiIeHHYIO Ha YepTeKaxX U PUCYHKAX.

[IpumensTh reoMeTpudeckue (akTbl JUISI PEUICHHS CTEPEOMETPUYECKUX — 3ajad,
nmpearojgararomux HECKOJIbKO IMaroB pCHICHUA, €CJIW YCJIOBUA NPHUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHCTEMBI [TPU PEIICHUU CTEPCOMETPHUCCKUX 3a/1ad.

[IpuBoauTE mHpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B IIpUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHUE 3aKOHOB T'€OMETPHUHU B HCKYCCTBE.

[IpuMeHATH MONMy4YEHHBIE 3HAHUSA HA IIPAKTUKE: aHAJIU3UPOBATH PEAIBHBIE CUTYallUH U
IMPHUMCHSATH HN3YYCHHBIC IIOHATHUA B mponecce IIOHUCKa pEeIICHUA MaTeMaTn4ycCKn
copMyTHPOBAHHOM MPOOIEMbI, MOJCIUPOBATh pPEAlbHbIC CHUTyallMd Ha S3bIKE T'€OMETPHH,
HCCIIEIOBaTh MMOCTPOCHHBIC MOJEIN C HCIOJIb30BAHUEM T€OMETPHUYCCKHX IMOHATHI M TEopeM,
arrapara aJIre6pr; pemaTh NPpaKTUUCCKUE 3aJa4n, CBA3aHHBIC C HAXOKIACHUEM I'COMETPUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaTh NOHITUSIMU: IIMIIMHIPUYECKAs TOBEPXHOCTh, 00pa3yoIine IUIMHAPHIECKON
MOBCPXHOCTU; HHUIIHMHAP, KOHUYCCKAsA IMOBCPXHOCTH, 06pa3y}onme KOHHUYECKOU IMOBEPXHOCTH,
KOHYC; cpepuueckasi IOBEPXHOCTb.

Pacno3naBate Tena Bpamenust (MWJIMHIP, KOHYC, chepa U map).

OOBICHATBH CITOCOOBI TTOJTYYCHHS TEJ BPAIICHHUS.

KnaccudumupoBars B3anMHOE pacnoyiokeHue chepsl U MIIOCKOCTH.

OnepupoBaTh MOHATUSMU: LIAPOBOII CETMEHT, OCHOBaHHE CETMEHTa, BHICOTA CErMEHTa;
IapOBOM CJI0i, OCHOBAHUE IIAPOBOI0 CJIOSA, BHICOTA IAPOBOT0 CJIOS; IAPOBOM CEKTOP.

Boruncnate 00bEMBI U TUIONIAM MOBEPXHOCTEH TeN BpallleHUs, T€OMETPUUYECKUX Tel C
MpUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIA B cepy U OMHMCAHHBIN OKOJIO
cdepsl; cdepa, BUcaHHAS B MHOTOIPAHHUK UJIU TEJIO BpalllCHHUS.

BbIyncnsaTe COOTHOLICHHS MEKY IIJIOMIAIIMU MOBEPXHOCTEN 1 00bEMaMuU OTIOOHBIX TEL.

N3o06paxaTts u3ydaemble (QUIYpHl OT PYKH M C MPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTYp: BUIT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAIICHUS.

W3Bnekatb, HHTEPIPETUPOBATh U MPeoOpa30oBbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKux GUrypax, mpeAcTaBIeHHYIO Ha YePTEkKaxX U PUCYHKAX.

OnepupoBaTh MOHSATHUEM BEKTOP B IPOCTPAHCTBE.

BoInonHATh AeMCTBUS CIOXKEHHSI BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOKEHHUSI BEKTOpa
Ha YHUCTI0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHM 00JIa/1at0T.

[IpumeHsTh MpaBUiIo MapauieIenuneaa.

OnepupoBaTh MOHATUAMU: JIEKAPTOBBI KOOPIMHATHI B MPOCTPAHCTBE, BEKTOP, MOJYJIb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yroll MEXKIY BEKTOpPAMH, CKaJIspHOE
MPOU3BEICHNE BEKTOPOB, KOJTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauth cymMmy BEKTOpOB M TIPOU3BENIEHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOPAMH,
CKaJSIpHOE MPOM3BEICHUE, PACKIIAIBIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.



3aaBaTh MJIOCKOCTh YPAaBHCHHEM B JICKAPTOBOW CHCTEME KOOP/IMHAT.

[IpumensTh reoMeTpuueckue (akTbl JUIsI PEUICHHS CTEPEOMETPUYECKUX — 3ajad,
npearojgararomux HECKOJIbKO IMaroB pCHICHUA, €CJIW YCIOBUA NPHUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

Pemratn HpOCTCI\/JIIHI/Ie reoOMETPpHUICCKUC 3aa4i Ha NPUMCHCHHUC BECKTOPHO-KOOPANHATHOT'O
MeToJ1a.

Pemratn 3aJa4u Ha JOKas3aTCJIbCTBO MAaTEMATHYCCKUX OTHOILIEHUII U HaX0XJICHUC
TrCOMETPHUICCKUX BCIWYHH I10 06pa3uaM WKW aJirOpuTMaM, IMPUMCHASA W3BCCTHBIC MCTOABI IPU
PEIICHNU CTAHAAPTHBIX MATCMATUYCCKUX 3a/1a4.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHCTEMBI [TPU PEIICHUU CTEPEOMETPHUECKUX 3a/1au.

[IpuBoauTE mNpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEM B IpUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHfITb IMMOJIYUYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIBHBIC CUTyallUd U
IMPHUMCHSATH HN3YYCHHBIC IIOHATHUA B mponecce IIOHUCKa pEeIICHUA MaTeMaTn4ycCKn
copMyTHPOBAHHOM MPOOIEMbI, MOJCIUPOBATh pPEAlbHbIC CHUTyallMd Ha S3bIKE T'€OMETPHH,
HCCIIEIOBaTh MMOCTPOCHHBIE MOJEIN C HCIOJIB30BAHUEM T€OMETPHUYCCKHX IMOHATHH M TEOpeEM,
arrmapara aﬂre6p51; pe€maTh NPpaKTHYCCKHUE 3aaa9U, CBA3aHHBIC C HAXOXKICHUEM I'COMETPUUCCKUX
BCIIMYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 B 1
BEACHHE B CTEpEONETpHIO 0 https://m.edsoo.ru/1c209e37
[IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. bubnuorexa [JOK
2 . 12 1
[MapanienbHOCTh MPSIMBIX M TIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [TepieHAMKYASIPHOCTD MPSIMBIX U 12 bubnuotexa [JOK
TUIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6moreka [IOK
4 VYTibl MeXIy NPSIMBIMU U TUIOCKOCTSIMHU 10 1 httos://m.eds00.ru/1c209e37
bu6moreka [IOK
5 M 11 1
HOTOTPAHHIIH https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
6 O6bé 9 1
PEMPI MHOTOTPAHHIIOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEeHME: CeUCHUS, PACCTOSHUS U YTIIbI 4 1 bubmmorexa LIOK
P ' P yE https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



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

KonuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [IOK
1 T 12
C/14 BpATHeHiA https://m.edsoo.ru/1c209e37
bubmmoreka [IOK
2 O06be 5 1
DEMBLTE https://m.edsoo.ru/1c209e37
bub OK
3 BexTops! 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 htI/tIsz,I:I;I/(;T.eeI:jzci.ru 116209637
4 [ToBTOpenue, o6odIIEHNE, 7 1 bu6moreka [IOK
CHCTEMAaTHU3alus 3HAHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
[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
N KounyecTBo yacoB 1 DJIeKTPOHHBbIE HU(PPOBHIE
° ara
Tema ypoka KonTpoubnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MIpsiMasi, INIOCKOCTh,
npoctpancTBo. [IpaBuna

1 13)0 65 . ap VHKA 1 bu6mmoreka [IOK

u JKEHUS Ha PUCYHKAX:
P puey . https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
napajuIeNbHbIX MPSIMBIX (OTPE3KOB),
CepEeMHBI OTPEe3Ka
[TonsTusa: nepecekaronecs

2 OCKOC pe €CEKaIOIIHEC 1 Bubnuorexa LIOK

TIJIOCKOCTH, T K uecs

P B https://m.edsoo.ru/2d8a9¢c99
MpsiMast ¥ TNIOCKOCTh
[TonsTusa: nepecekaronmecs

3 pe cce . 1 bu6moreka [IOK

IJIOCKOCTH, TIEPECEKAIOITUECS

P B https://m.edsoo.ru/db685e73
npsiMast ¥ INIOCKOCTh
3HaAKOMCTBO C MHOTOI'paHHHKaMH,

4 n300pakeHUEe MHOTOTPaHHHUKOB Ha 1 bubnuorexa [JOK
PHCYHKaX, Ha IPOCKIIMOHHBIX https://m.edsoo.ru/a63959d
yepTekax
HauanpHabie cBeieHus 0 KyOe u

5 ! R Y 1 bubmuoreka [JOK
MUpaMHUJIe, X Pa3BEPTKU U MOJICTIH.

panit bassep A https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPAaHHUKOB
HavanwsHbie cBeneHus o kyoe u

6 ! R Y 1 bubmuoreka [JOK

nUpamMuie, uX pa3BEPTKH U MOJICTH.
bantit basBep A https://m.edsoo.ru/3d8ffd32
CeueHnsi MHOTOTPAaHHHUKOB



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

TToHsATHE 00 AaKCHOMATUYECKOM
MTOCTPOCHHUH CTEPCOMETPHU:

bubmuoreka [IOK

! AKCHOMBI CTEPEOMETPHH U https://m.edsoo.ru/Occ5c4fe
CJIEJICTBHS U3 HUX
[ToHsITHE 00 AKCHOMATUYECKOM

8 MMOCTPOEHUH CTEPEOMETPUM: bubnuorexa [JOK
AKCHOMBI CTEPEOMETPHH U https://m.edsoo.ru/239c8cb4
CJIEJICTBHS U3 HUX
[TonsTHe 06 aKCMOMATHYECKOM

9 MMOCTPOEHUH CTEPEOMETPUM: bubnuotexa [JOK
AKCHOMBI CTEPEOMETPHH U https://m.edso0.ru/65c6b106
CJIEJICTBHS U3 HUX
[TonsiTHe 06 aKCMOMATHIECKOM

10 MOCTPOEHUH CTEPEOMETPUM: bubnuorexa [JOK
AKCHOMBI CTEPEOMETPHH U https://m.edsoo0.ru/258fc245
CIIEJICTBUS U3 HUX
B3aumHoe pacnonoxeHue npsmbIix

1 B IIPOCTPAHCTBE: MEPECEKAIOIIUECS, bubnuoreka [{OK
napajuie/IbHbIE U CKPEIIHBAIOIHECS https://m.edsoo.ru/1a2520f6
psiMbIE
[TapanienbHOCTh NPSAMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:

12 napajuieIbHbIe EpHMII),Ie B Bubmmorexa LIOK

https://m.edso0.ru/93ad36b3

MIPOCTPAHCTBE; MAPAIIEIBHOCTD
TPEX NPSAMBIX
[TapannenbHOCTh IPSMBIX U

13 IIJIOCKOCTEN B IIPOCTPAHCTBE: bubnuorexa [IOK

[TapamienbHOCTh IPSAMOM U
IIJIOCKOCTH

https://m.edsoo.ru/ee1d19b9



https://m.edsoo.ru/0cc5c4fe
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
https://m.edsoo.ru/ee1d19b9

VYTIuIBl ¢ COHANPAaBICHHBIMU

bubmuoreka [IOK

14 CTOpPOHAMH https://m.edso0.ru/9f4071b9
15 Yron mexay npsiMbIMU B bubnuotexa [JOK
MPOCTPaHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapamienpHOCTB IIIIOCKOCTEMN: bubnuorexa [JOK
napauiebHbIC TUIOCKOCTH https://m.edsoo0.ru/2e18f255
18 CBoiicTBa mapajiieIbHbIX bubnuoteka [JOK
IIOCKOCTEN https://m.edso0.ru/e504d656
[Ipocreiirie TpocTpaHCTBEHHBIE
19 (bgrypm Ha HJ‘IOI():KOCpTI/IZ TETpadp bubmmorexa LIOK
’ https://m.edso0.ru/4a28dc02
KyO, mapaJuienenumnes
. bu6moreka [IOK
20 Hocrpoetite certerit https://m.edsoo.ru/1d434d0f
. bu6moreka [IOK
21 Hoctpoerme ceneriti https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota o teme
29 "IIpsiMbIe ¥ TIJIOCKOCTH B bubnuoreka [{OK
npoctpancTBe. IlapaniensHOCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IIOCKOCTEH"
[lepnieH UKy ISIPHOCTD MPSMOI U
23 HJI(I))CKOCI[TI/I:};IeppneHﬂHKyl?mpHme bubmmorexa LIOK
https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B IPOCTPAHCTBE
24 [IpsiMble napajuieabHbIC U bubnuorexa [IOK
NEePIEeHIUKYIISPHBIE K TUIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMble napajuieabHbIEC U bubnuorexa [IOK

NEpUNCHAUKYIISIPHBIC K IIJIOCKOCTU

https://m.edsoo.ru/ba545966



https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
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https://m.edsoo.ru/9a0a9e56
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[Ipu3Hak nepneHauKyIsIpHOCTH

bubmuoreka [IOK

26 HPSIMOM M TUTIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepnesauKyIsIpHOCTH bubnuorexa [JOK
NPSIMOM M TUTOCKOCTH https://m.edso0.ru/79165d15
28 Teopema o npsimoit bubnuorexa [JOK
NEPICH/MKYJIIPHOM TUIOCKOCTH https://m.edso0.ru/635c5087
29 Teopema o npsimoit bubnuorexa [JOK
MEePICHMKYJIIPHOM TUIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bubnuorexa [JOK
MEePICHIMKYJIIPHOM TUIOCKOCTH https://m.edsoo.ru/7d18834b
[NeprienAMKyIAp ¥ HaKJIOHHBIE:
31 paccTosiHuE OT TOYKH JI0 bubnuorexa [JOK
TUIOCKOCTH, PACCTOSIHUE OT TMPSAMOit https://m.edsoo0.ru/33c477d3
710 TUIOCKOCTH
[leprienAnKyIp ¥ HaKJIOHHBIE:
paccTosiHUE OT TOYKH JI0 bu6moreka [IOK
32 .
IUIOCKOCTH, PACCTOSIHHE OT TPSMOM https://m.edsoo.ru/66fefadd
710 TUIOCKOCTH
[leprienaAnKyIp ¥ HaKJIOHHBIE:
33 paccTosiHUE OT TOYKH JI0 bu6mmoreka [JOK
IUIOCKOCTH, PACCTOSIHHE OT IPSMOM https://m.edsoo.ru/a5b7b8e3
710 TUIOCKOCTH
[leprienAMKyIp ¥ HaKJIOHHBIE:
34 paccTosiHiEe OT TOYKH JI0 bubnuorexa [IOK
TUIOCKOCTH, PAaCCTOSTHUE OT TMPSIMOit https://m.edsoo.ru/dbee22bc
JI0 TUTOCKOCTH
35 VYTael B IPOCTPAHCTBE: YTOJI MEXIY bubnuoreka [JOK

MIPSAMOM U IIJIOCKOCTBIO

https://m.edsoo.ru/6b61b2b4



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
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JIByrpaHHBIN yroJ1, TUHEHHBIN Yroil

bubmuoreka [IOK

3 JBYTPaHHOTO yTJia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIi yroJ, JUHEHHBINA yroJ bubnuorexa [JOK
JIBYTPaHHOTO yTJia https://m.edsoo.ru/c7c777ed
[TeprieHAMKYISAPHOCTD MIIOCKOCTEM:
38 lezljl)sﬂalcﬂ Hegneganxyns{pﬂomn Bubmuotexa LIOK
’ https://m.edsoo.ru/ec3e2da3
JBYX TUIOCKOCTEHN
[TepieHAMKYISPHOCTD MIOCKOCTEM:
39 HpIEgHaKH Hel}Z)IHeEIJII/IKyJ'IHpHOCTI/I Bubmrorexa LIOK
" https://m.edsoo.ru/ed9e2a8e
JBYX TUIOCKOCTEH
[TepieHAMKYISPHOCTD MIOCKOCTEM:
40 np£3Ha1iI nel})]nefmnxympﬂocm bubmmorexa LOK
. https://m.edsoo.ru/ba75dc57
JBYX TUIOCKOCTEH
41 Teopema o TpEX mepHeHANKYISIPAx bubmmorexa LOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepHeHANKYISIPAx bubmmorexa LOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepHeHANKYISIpax Bubmmorexa LIOK
https://m.edso0.ru/9f246736
KontponbHas paboTa o TemMam
"[leprieHIUKYASIPHOCTD NPAMBIX U bubnuoreka [JOK
44 .
wiockocteit" u "YTIbl MEKIY https://m.edso0.ru/5b971ef3
MPSAMBIMU U TJIOCKOCTSAMU"
[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBI€ 2JIEMEHTBI BuGmmorexa [OK
45 MHOT'OTPaHHUKA, BBITYKJIbIE U

HEBBIITYKJIBIC MHOT'OI'PAHHUKH,
pa3BépTI<a MHOI'OrpaHHUKa

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



https://m.edsoo.ru/5fa0b3ce
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IIpu3ma: n-yroapHas Ipu3Ma; rpaHu
1 OCHOBAHUS IIPU3MBI; IIpsIMast U

bubmuoreka [IOK

46 HaAKJIOHHAsI IPU3MbI; OOKOBasI U https://m.edsoo.ru/b4ad63ad
TIOJTHASI TIOBEPXHOCTh TTPU3MBI
47 [Tapamrenenunen, IpsIMOYIrOJIbHBIN bubnuorexa [JOK
napaJulesIeuIe]] U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuia: n-yroipHasi MApaMuIa,
T'PaHU ¥ OCHOBAHUE IMAPAMHUJIBI;
48 61())K0Ba51 1 TTOJTHAs HOBSpXH(J)ICTI) Bubmrorexa LIOK
https://m.edsoo.ru/fblcd0a5
MTUPAMHUJIBI; IPABUIBHAS U
yced€HHAs nupaMuaa
[TpaBuTbHBIE MHOTOTPAHHUKH
MTOHATHE MPABHUIHHOTO
49 MHOTOI'paHHUKa; TpaBUJIbHAS bubnuorexa [JOK
pHU3Ma U TpaBUIIbHAS THPaMK/Ia; https://m.edso0.ru/074c8865
MpaBHIIBHAS TPEYTOJIbHAS TUPAMUTIA
Y TIPaBWIIBHBINA TETpadIp; KyO
[IpencraBnenue o MpaBHIBHBIX
50 MI]zOf“[OFpaHHI/IKaK OiTaBHp bubmmorexa LIOK
’ https://m.edsoo.ru/a0fdd5bf
JOACKAdIP U HKOCAIP.
CummeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCHTEIBHO TOYKH,
MPSAIMOM, TJIOCKOCTU. DJIEMEHTHI bubnunoreka [JOK
51
CHMMETPHH B IIHPAMHIAX, https://m.edsoo.ru/b9e777d9
napauiesienuneax, IpaBUIbHbIX
MHOTOTpaHHUKAX
Brruncnenue BHeMteTOB BuGmorexa [OK
52 MHOTOI'PaHHUKOB: pEOpa,

AuaroHaliu, yrijbl

https://m.edsoo.ru/6cdbecef



https://m.edsoo.ru/b4ad63ad
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[Tnomans OOKOBOI MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH MPSMOMI

53 MIPU3MBI, IJIOMIAb OCHOBAHUI bubmmorexa [JOK
P > ITOmAMy ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOM MOBEPXHOCTH
PSIMOM IPU3MBI
[Tnomans OOKOBOI MOBEPXHOCTH U
s IIOBEPXHOCTH MTPABUIIBHON BuGmiorexa LIOK
HHpaMHfI Pl Teopena 0 Hﬂom,_a o . https://m.edso0.ru/5603e30b
OOKOBOI1 MOBEPXHOCTH YCEUEHHOMN
nrupaMuabl
55 KonTponbhas pabota o teme bubnuoreka [JOK
"MHororpaHHUKH" https://m.edsoo.ru/a95f5c04
N bubnuorexa [JOK
>0 Homsrie 06 oneve https://m.edsoo.ru/7ad0020b
. bu6moreka [IOK
> OOBEM mHpani bt https://m.edso0.ru/235171b3
. bu6moreka [IOK
>8 OOBEM MHpaviLb! https://m.edsoo.ru/f47dfefd
. bu6mmoreka [JOK
>9 OOBEM nHpaviLb! https://m.edso0.ru/79¢10312
60 O0BEM TMpaMuUIBI bubmmorexa [JOK
panui https://m.edsoo.ru/2faadc3f
61 O06BEM TTPU3MBI bubmorexa [JOK
P https://m.edso0.ru/79853608
62 O6EM IDHEMbI bubmuoreka [JOK
oM P https://m.edsoo0.ru/1e053890
63 OO0BEM MTPU3MBI bubmorexa HOK

https://m.edso0.ru/482d3f51



https://m.edsoo.ru/37d84157
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64 KonrponsHas pabora o teme 1 bubnuorexka [JOK
"O0BEMBI MHOTOIPaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpenue, 06o0mEeHNE

65 CHUCTEMaTU3alrs 3HaHHM. 1 bubnuorexa [JOK
[MocTpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpEeHue, 060061IeHNE
CHUCTEeMaTU3alrs 3HaHHM.

Brrunciienue paccTOsSHHIN: MEX
66 TBYMSI TO‘IKaI\/II)I/I OT TOYKH 0 * 1 bubmmorexa [JOK
. ’ https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TJIOCKOCTH,
MEXTy CKPEIINBAOIIUMHUCS
MIPSMBIMH
67 Hrorosas koHTpoJIbHAs paboTa 1 Bubnuorexa LIOK
https://m.edsoo.ru/b9146bc0
[ToBTOpeHmEe, 0600IIEHNE
cUCTeMAaTH3aIys 3HaHUH.
Brruncnenue yrioB: Mex
68 CerH_[I/IBaIOI_H}I:IMI/ICH np;n\fz;MH 1 bubmmorexa LIOK
. ’ https://m.edsoo0.ru/56765e8b
MEXAy IPSIMOM U IIIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YIJIOB MEXKIY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe N poBbIE

Ne Jara
Tema ypoka KonTpoubnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
Cdepa u map: ueHTp, paamyc,
1 JIMaMeTp; TUIOIIAb TOBEPXHOCTH 1 bubmmorexa [JOK
’ https://m.edso0.ru/0341bc2b
chepsl
B3aunmuoe pacnonoxenue cepsl

9 M TJIOCKOCTH; KacaTeabHas 1 bu6moreka [IOK
IUIOCKOCTB K cepe; TIonaanb https://m.edsoo.ru/bed12a43
chepsl

3 N3obpaxenue cdepsl, mapa Ha 1 bubnuotexa [JOK
wiockoctd. CeueHus mapa https://m.edsoo.ru/bc15f7f2
HunuHapudeckas TOBEPXHOCTb,

4 oOpa3zyromue MHIHHIPUIECKOM 1 bubnuorexa [JOK
MMOBEPXHOCTH, OCh https://m.edso0.ru/6054b8c1
IUJITUHIPUYIECKON MTOBEPXHOCTH
Hunuuap: ocHOBaHUS B OOKOBast

5 MMOBEPXHOCTh, 00pa3yIoIasi U OCh; 1 bubnuoreka [{OK
IUIOMIAAb OOKOBOM M MOJIHOMN https://m.edso0.ru/188f6216
MMOBEPXHOCTH
N3o0pakeHue muIuHapa Ha
IUIOCKOCTH. Pa3BépTka nunuaapa.

5 Ceuenus nuIMHIpPA (MIIOCKOCTBIO, 1 bu6mmoreka [JOK

napayienbHON UITN
MePIEeHIUKYISIPHON OCH
WIHH]IPA)

https://m.edsoo.ru/016e25eb
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Konnueckast noBEpXHOCTb,
o0pa3yroIne KOHUIeCKOH

bubmuoreka [IOK

! MOBEPXHOCTHU, OCh U BEPIINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MMOBEPXHOCTH
Konyc: ocHOBaHHE B BEPIINHA,

8 06pa};y101ua91 1 OCb; HJIOpHIaIII) Bubmuorexa LIOK

y . https://m.eds00.ru/897dd3b2
OOKOBOI1 M MOJIHON MOBEPXHOCTU
VYceu€HHbIil KOHYC: 00pa3yromue

9 1 BBICOTA, OCHOB};HI/H[ E 6(?1(01:;1315[ Bubmrorexa LIOK
’ https://m.edsoo.ru/1468bab3

MTOBEPXHOCTh
N306paxenune koHyca Ha
IJTOCKOCTH. Pa3BépTka KoHycCa.

10 Ceuenus koHyca (TIIOCKOCTHIO, bubnuorexa [JOK
napajuieIbHOW OCHOBAHHIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, IPOXOIAIICH Yepes3
BEPIIHHY)

1 KomOuHanwms Ten BpamieHus u bu6mmoreka [IOK
MHOTOIPaHHUKOB https://m.edsoo.ru/3cefl0e5
MHororpaHHuK, OMMMCaHHbIN

12 okoJ10 chepsl; chepa, BIUCaHHAS B bubnuoreka [JOK
MHOTOIPaHHHUK HJIH B TEJIO https://m.edso0.ru/0b136158
BpaIllCHUS

13 [Tonstre 06 06bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBA 0OBEMOB TEI https://m.edsoo0.ru/26a03fb7

14 O0BEM MIMHApa, KOHyCca bubmmorexa [IOK

’ https://m.edso0.ru/5513d87b

15 O06bEM mapa u miaomaas chepbl bubnnorexa HOK

https://m.edsoo.ru/d189bde2



https://m.edsoo.ru/c94ba09b
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

[TomoOHbIE TEeNa B TPOCTPAHCTBE.
CoorHouIeHus MCXKIY IUIOIaasaMu

bubmuoreka [IOK

16
MOBEPXHOCTEH, 00bEMaMu https://m.edsoo.ru/810cfleb
IMOTOOHBIX TEI
K 0
| e oo
" patt https://m.edsoo.ru/4a33a8ab
TCII
BexTop Ha miockocT U B bubnuorexa [JOK
18
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 C.]'IO)KGHI/IG 1 BBIYUTAHUEC BECKTOPOB BH6HH0TeKa HOK
P https:/m.eds00.ru/23f4f089
20 VYMHOKEeHUE BEKTOpa Ha YKCIIO Bubamorexa [IOK
p https://m.edsoo.ru/dee379eb
p N
2| mexownmasaprs exropav. Enbmotoxs LIOK
P pa. https://m.edsoo.ru/a28fd74e
[IpaBuno napamwienenunena
. Pemelemee 3a§aq, CBHSaHP;LjX c ) BuGnorexa LIOK
IIPUMCHCHUEM IIPpaBUJI HNCTBHUU C
P P A https://m.edso0.ru/5a827900
BCKTOpaMu
| e
PHP P https://m.edsoo.ru/d3alfe30
3a7a4
HpﬂMoyFOHLHa}I cucremMa
KOOpAUHAT B IIPOCTPAHCTBCE. BHGImoTeKa ]_[ OK
24 Koopaunats! BekTopa.

[Ipocreiimue 3anaun B
KOOpJAMHATAX

https://m.edsoo.ru/48db7058



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
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058

VYros MexK Iy BEKTOpaMH.

25 CkansipHO€ IPOU3BEICHNE bubamorexa HOK
https://m.edsoo.ru/725effc4

BEKTOPOB
Borunicnenue yrioB Mexmy bubnuorexa [JOK

26
HPSMBIMHU H TUIOCKOCTSIMH https://m.edsoo.ru/8efbe78e
KoHntpoisbHas paboTa o Teme

27 "BeKTpopH u K(I))OpI[I/IHaTBI B bubmiorexa LIOK

. https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpenue, o6oOIIEHNE U

28 CHUCTEeMaTH3alrs 3HaHU. bubnuorexa [JOK
OcHoBHbIe GHUrypbl, HakThl, https://m.edsoo.ru/1780ba5d
TEOpPEMBI Kypca IUTaHUMETPUH
[ToBTOpeHue, 0600IIEHNE U

29 cUCcTeEMAaTU3alysI 3HaHUH. bu6moreka [IOK
OcHoBHbIE (HUTYPBI, (HAKTHI, https://m.edso0.ru/078cd184
TEOPEMBI Kypca TIIaHUMETPHH
[ToBTOpEeHue, 0600IIEHNE U

30 cucTeMaTu3alys 3HaHui. 3agauu bu6mmoreka [JOK
IUTAHUMETPUHU B METOBI X https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHue, 0600IIeHNE U

31 cUCTeMAaTHU3alysI 3HaHUH. 3a1aun bu6mmoreka [JOK
IUTAHUMETPUHU B METOBI X https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpEeHUE, 0600IIEHNE 1

32 CHCTEMAaTH3alMS 3HAHUM. bubmuoreka [JOK

OcHoBHBIE (UTypHI, (HaKTHI,
TEOpPEMBI Kypca CTepEOMETpUH

https://m.edsoo.ru/74b2ad91
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https://m.edsoo.ru/8efbe78e
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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

33 Hroroas kKoHTpoJbHAsA paboTa 1 brbmorexa OK
https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, o6o0IIEHNE U 1 bubmmoreka [IOK
cHCTEeMaTH3allHsl 3HAHUH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBS3ATEJBHBIE VUEBHBIE MATEPUAJIBI 1151 YAEHUKA

* MaremaTuka: anredpa u Hayaaa MaTeMaTHYECKOI 0 aHalIu3a, reomerpust. ['eomerpus, 10-
11 xmaccel/ Atanacsu JI.C., Byty3zoB B.®., Kagomues C.b. u 1p., AKImoHEpHOE 00IIECTBO

«3narenscTBO «IIpocBemenue»

METOINUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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