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HHOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma yuebHOro Kypca «l'eomerpus» 0a30BOro ypoBHS I 00Yy4aOLIMXCS
10 —11 xmaccoB pa3paboTtana Ha ocHOBe DenepasbHOrO TOCYIapCTBEHHOTO 00pa30BaTEIEHOIO
CTaHAapTa CpeJHero oOmero oOpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHWH,
IPEIbABISEMBIX K MaTEMaTHUYECKOMY OOpa30BaHUIO, U TPaJULMIl pOCCUICKOrO0 0Opa3oBaHUS.
PeaJ'II/I3aI_II/I$I IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUSIMU,
COCTaBJISIFOIIMUA OCHOBY [UISi CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OO0IIEKYIBTYPHOT O, TUYHOCTHOTO M MTO3HABATEIBHOTO PA3BUTHS TMYHOCTH OOYUAIOIIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxnocTh yueOHOro Kypca T€OMETpUM Ha YpPOBHE CpEAHEro o0Iero ooOpazoBaHUs
00yCIIOBJICHa TPAKTHYECKOH 3HAYMMOCTBIO METAMPEAMETHBIX W TPEIMETHBIX PE3yIbTaTOB
00ydYeHHUs TEOMETPUH B HANPABIICHUU JIMYHOCTHOTO PA3BUTHS OOYyJarOIIMXCs, (OPMUPOBAHUS
(GyHKIIMOHAIBHOW MaTeMaTHYeCKONH TPaMOTHOCTH, M3Y4YEHHS APYTrUX YYeOHBIX IUCIMILIUH.
PazBute y oOywaromuxcs NpaBUIbHBIX MPEICTABICHUM O CYIIHOCTH U TMPOUCXOXKICHUU
TEOMETPHUYECKUX a0CTPAKIIUKA, COOTHOIICHUU PEATbHOTO U HICAILHOTO, XapaKTepe OTPaKCHUS
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH W IIPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK W pOJIM MAaTeMaTU4YeCKOTr0 MOJEIMPOBAHUS B HAYYHOM TIO3HAHMM M B TIPAKTHKE
crocoOcTByeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHHUS YYAIIUXCS, a TaKXKe KauecTB
MBIIUICHHSI, HEOOXOIUMBIX JIJISl /IAlITAI[IU B COBPEMEHHOM OOIIECTBE.

I'eomeTpust siBIsieTCS OAHUM M3 0a30BBIX TPEAMETOB Ha YPOBHE CpPEIHEr0o OOIIero
o0pa3oBaHMs, TaK Kak OOECHedrBaeT BO3MOXKHOCTh M3YYEHHs KaK AMCIMILIUH €CTECTBEHHO-
HAyYHOW HAIMPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MmbinieHne, GOpMHUPyEeMOe MpPU HU3YyYEHUU OOYYAIOMUMHUCS TMOHATHHHBIX
OCHOB TCOMETPHH H TIIOCTPOCHHH IICTIOYKH JIOTHUYECKUX YTBEPKICHUH B XOJe pPEIICHUS
TEOMETPUUECKUX 3a/lay, YMEHHE BBIABUTAaTh M OINPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCIIONB3YIOTCSl TPU PEIICHUWH 33/7a4 €CTeCTBEHHO-HAyYHOTO IIMKJIA, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHue OpueHTHPOBATHLCS B IPOCTPAHCTBE UTPACT CYIIICCTBEHHYIO POJIb BO BCEX 001aCTsIX
JEeSTENIbHOCTH 4yenoBeka. OpueHTaIus yeloBeka BO BpEMEHHU U MPOCTPAHCTBE — HEOOXOAMMOe
YCIIOBUE €0 COLUATBHOTO OBITHSA, (hOpMa OTPaKEHHUS OKPYKAIOIIEr0 MUPA, YCIOBUE YCIIEITHOTO
MTO3HAHUS " AKTUBHOTO peoOpa3oBaHus JIEHCTBUTEIILHOCTH. OnepupoBanue
MIPOCTPAHCTBEHHBIMH 00pa3aMu OOBEAMHSICT Pa3HbIC BHJIBI YYCOHON U TPYTOBOU JNEATEIHHOCTH,
ABISETCS OAHUM U3 TPO(ECCHOHATBPHO BaXXHBIX KAauecTB, IOITOMY aKTyalbHa 3ajada
dbopMupoBaHUs y 00yUaOLUXCS TPOCTPAHCTBEHHOTO MBIIIICHHS KaK PA3HOBUIHOCTH 00pa3HOTo
MBINUICHHS] — CYIIIECTBEHHOTO KOMITOHEHTA B TOJTOTOBKE K NMPAKTUYCCKOW JIEATEIHHOCTH IT0
MHOTHM HampaBJICHUSIM.

[enb ocBOoeHUS IpOrpaMMBbl yueOHOTO Kypca «I'eoMeTpusi» Ha 6a30BOM ypOBHE 00yUECHUS
— o0mieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE pPAa3BUTHE OOYYArOMIMXCS 4Yepe3 oOecredeHue
BO3MOXXHOCTH NPUOOPETCHUS W HCIIOIH30BAHUS CHCTEMATHUYCCKHX T€OMETPUUYCCKUX 3HAHUUA U
NEHCTBUH, cIeU(PUIHBIX TEOMETPHUH, BOZMOKHOCTH YCITEIITHOTO MPOJIOJKEHHS 00pa3oBaHHMs 110
CHEIHNAILHOCTSIM, HE CBS3aHHBIM C MPUKJIAIHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMMa mo reomeTpuu Ha 0a30BOM YpOBHE MpeAHA3HAUYEHA NI OOYJaroIIMXCs
CpeIHEH IIKOJIBI, HE UCIIBITHIBABIINX 3HAYHTEILHBIX 3aTPYIHEHUH Ha YPOBHE OCHOBHOT'O OOIIETO



obpazoBanus. Takum oOpazom, oOydarommuecss Ha 0a30BOM ypOBHE JOJKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUEe YMEHUs, CBSI3aHHbIE CO Celn(UKOI TeOMETpUN U HEOOXOAUMBIE ISl KHU3HHU B
COBpeMEHHOM o0mecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YUUTh T€OMETPHIO Ooliee
ri1yOOKO, €ciii B JalbHEHIIEeM BO3HUKHET HEOOXOJUMOCTh B I'€OMETPUYECKHUX 3HAHUAX B
npodeCcCHOHATIBHOM 1A TEIbHOCTH.

JIOCTIKEHHE eI OCBOCHHUS IPOTPaMMbl 00ECTIEUNBACTCS PELICHUEM COOTBETCTBYIOIIMX
3agad. [IpuoputeTHBIMU 3aa9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax sBJISIOTCS:

J (dopmMHpoBaHUE TPEACTABICHUS O T€OMETPUU KaK YaCTH MHPOBOH KYyJIbTYPHI H
0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;

J (GopMHpOBaHUE NPEACTaBIECHUS O MHOTOTPAaHHHMKAX M TejlaX BPALEHHUS Kak O
BOXHEHIINX MaTEMaTUYECKUX MOJAEIAX, MO3BOJIAIOLIMX OMUCHIBATh U U3ydaTh pa3HbIC SIBICHUS
OKpPYXKaloIllero Mupa;

o (dopMHpoBaHHE YMEHMSI paclio3HaBaTh Ha YEPTEXKaX, MOJEISX U B PEaIbHOM MUpE
MHOTOTPAaHHHKH U TeJla BPAIICHUS;

o OBJIQJICHUE METOJIaMH peIlIeHUs 3aJad Ha IOCTPOCHHMS Ha H300paXKEeHUAX
IPOCTPAHCTBEHHBIX (pUryp;

J (dbopMHpOBaHUE YMEHHS OTIEPHPOBATH OCHOBHBIMH MTOHATUSMHI O MHOTOTpaHHUKAX
U TeJax BPALICHUS U UX OCHOBHBIMU CBOHCTBAMU;

J OBJIQICHUE AJITOPUTMAMHU pPEUICHHS OCHOBHBIX THUIIOB 3a/a4; (OPMHpPOBAHHE
YMEHHUS TIPOBOAMTH  HECIOXHBIE JIOKAa3aTEeIbHBIE pACCY)KISHHs B  XOAE  pPEUICHHUs
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;

J pa3BUTHE HHTEJUIEKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEW 00ydaroImuxcs,
II03HABATEJIbHOM aKTUBHOCTH, UCCIIE0OBATENILCKUX YMEHUN, KPUTUUHOCTH MBIILIICHHUS;

J dopmupoBaHne (QYHKIMOHATBHOM T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPHH:
YMEHHUE paclo3HaBaTh MPOSBIECHUS TEOMETPUUECKUX MOHATUI, 0OBEKTOB U 3aKOHOMEPHOCTEH B
pEaTbHBIX JKU3HEHHBIX CUTYalUsX WU MPH M3YYCHUH JPYTHX y4eOHBIX TPEAMETOB, MPOSIBICHUS
3aBHCUMOCTEHl M 3aKOHOMEPHOCTEW, (OPMYIHpPOBATh WX Ha S3bIKE T€OMETPUU M CO37aBaTh
reOMEeTpUYECKUe MOJETH, MPUMEHSATh OCBOEHHBI T€OMETPUYECKHH ammapaT Uis pelIeHHs
NPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4, UHTEPIPETUPOBAThH U OILICHUBATh MOJIyYE€HHBIE PE3YIbTAThI.

OTIUYUTENBHOW 0COOCHHOCTHIO MTPOTPAMMEI SIBJISIETCS BKITFOUEHHE B KypC CTEPEOMETPHH
B HavaJie ero U3y4eHHs 3aj[ad, pelaeMbpIX Ha YpOBHE HHTYHTHBHOTO MTO3HAHUS, U ONIPEIeIEHHBIM
o0pa3oM oOpraHu3oBaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO M
IPOCTPAHCTBEHHOI'O  MBILIUIEHHS, CTHUMYJIUPYET MpOTeKaHHWEe HWHTYUTHBHBIX IIPOLIECCOB,
MOTHBHUPYET K JabHEHIIIEMY U3yYSHHIO MTPEIMETA.

[Ipennoyrenne oTHaércss HATMSAHO-KOHCTPYKTHBHOMY METONYy OOYYEeHHS, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NesITeabHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX PEACTABICHUH Y YUALIUXCS B Kypce CTepeOMETPHH
MPOBOAMTCA 3a CUET pELIEHHUsS 33Jad Ha CO3JaHHE MPOCTPAHCTBEHHBIX OOpa30B W 3ajad Ha
OlepUpOBaHUE MPOCTPAHCTBEHHBIMU oOpa3amu. Coznanue obpaza MPOBOAUTCA C ONOPOM Ha
HarJSITHOCTD, 8 ONIEPUPOBAHKIE 00Pa30M — B YCIOBUSAX OTBIICUEHUS OT HATJISITHOCTH, MBICTIEHHOTO
U3MEHEHHS €r0 UCXOIHOTO COMIEPKaHMS.

OcHoBHBIE coaepkaTenbHble JMHMUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «lIpsMble U MIOCKOCTH B MpOCTpaHCTBe», «Tena BpameHus», «Bekropsl u
KOOPJAWHATHI B IPOCTpPaHCTBEY. DopMUpOBaHHE JOTHUECKUX YMEHUH pacpeaersieTcs He TOJIBKO



10 COJCP)KATEeIbHBIM JIMHHSAM, HO W TO TojaM OOydYeHHs Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHusl.

Conepxkanrie 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pPE3yJIbTaTaM OCBOCHHUSI
paboueii mporpaMMbl, pacrpeaeIEHHBIM T10 ToaM 00yJYeHHs, CTPYKTYPHPOBAHO TAKKUM 00pa3oM,
9TOObI  OBJAJCHUE TICOMCTPUYCCKUMH  IMOHATHSMHA M  HABBIKAMH  OCYIICCTBIISIIOCH
HIOCJICIOBATEILHO M TIOCTYINATEIbHO, C COOJNIOJICHHMEM NpPUHIMIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATINCH B OOIIYI0 CHCTEMY reéOMETPUIECKHIX MPEACTABICHUN 00yJaroIIMXcs,
pacimpsis ¥ yriryossis e€, 00pa3ys IpOYHbIC MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTIAHE

Ha uzyuyenue reomerpun orBoauTcs 2 yaca B HeAento B 10 kinacce u 1 yac B Hegento B 11
KJIacce, BCcero 3a JiBa roga oOydenus - 102 yuyeOHbIX yaca.

Kiacc KomuuecTBo yacoB B Hemeno | KomruecTBo 4acoB B rof
10 kiacc 2 68
11 knacc 1 34
Bcero 102




COJEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE IOHATHS cTepeoMeTpun. Touka, Ipsimasi, INIOCKOCTb, TpocTpaHcTBO. [TonsTue
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3aumHoOe pacnosioskeHue NpsMBIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TapAJIICIIbHBIE U
CKpeluMBamoIuecs npsaMble. IlapayienbHOCTh HPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
napajuleJbHble IpsMbIE B IPOCTPAHCTBE; MApPAJJIEIBHOCTh TPEX NPSMBIX; MHapaIeIbHOCTh
OpsIMOM M IUIOCKOCTH. YIUIBI C COHAIIPaBIECHHBIMM CTOPOHAMH; Yrojl MEX1y NpSAMbIMH B
npoctpancTBe.  llapamienpHOCTH  IIOCKOCTEH:  mMapajuleNbHble  IUIOCKOCTH;  CBOMCTBA
napajieNIbHbIX I1ockocTel. [Ipocreiine npocTpaHCTBEHHbIE (PUIYpBl HAa MJIOCKOCTH: TETPa’Ip,
KyO, mapajuieNenuIe; MoCTpOeHNE CEYCHUI.

[lepneHIUKYNSIpHOCTh  HPSIMOM M IJIOCKOCTU: IMEPHEHAMUKYJSPHBIE TIpsIMbIE B
IIPOCTPAHCTBE, MpsMbIE NApaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYJIIPHOCTU IPSIMON U INIOCKOCTH, TEOPEMA O NMPSAMOM NEPIEHAUKYIISIPHON TIOCKOCTH.
VYrisl B IPOCTPAHCTBE: YIOJl MEKAY IPSIMOU M IIJIOCKOCTBIO; IBYIPAHHBIA YIOJI, JMHEHHBIN yroJl
JBYrpaHHOro yria. [IeprneHauKynsp M HaKJIOHHBIE: PAcCTOSHME OT TOYKH JI0 IIIOCKOCTH,
paccTosiHUe OT MPSAMOMN JI0 IMJIOCKOCTH, MPOEKIUs (PUTYphl HA MIIOCKOCTb. [lepneHuKyIsipHOCTh
IUIOCKOCTEM: NpHU3HAK IEPIEHAMKYJIIPHOCTH [IBYX IUIOCKOCcTe. Teopema o0  Tpéx
NEePIEeHIUKYIIApax.

MHOrorpaHHUKHU

[lonsiTiE MHOrOIpaHHUKA, OCHOBHBIE D3JEMEHTHl MHOIOTPaHHMKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipuzma: N-yrosnbHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi ¥ HAKJIOHHAsI IPU3Mbl; OOKOBAas U MOJIHAsA MOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuieNenuIe] U ero cpoicrsa. Ilupamuaa: n-yronpHas
nupamMpsia, TpaHM W OCHOBAaHHME NHMpaMHbl, OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAas M YyCEUEHHas MNHMpaMuAa. OJIEMEHTbl MNpU3Mbl W nupamuabl. [IpaBuibHbIE
MHOTOTPaHHHUKU: MOHITHE MPABUIBHOINO MHOTOIPAaHHUKA; MpaBUbHAs Mpu3Ma M MpaBUIbHAS
NUpaMK/JIa; IpaBUJIbHAs TPEYTroibHAasl MUpaMKJia U IPaBUIbHBIN TeTpasap; KyO. [Ipencrasnenue o
IIPABWJIBHBIX MHOTOTPAaHHUKAX: OKTA3p, AOACKAdIp U uKocadap. CeueHus Npu3Mbl U TUPaMUIBIL.

CuMMeTpHst B IIPOCTPAHCTBE: CUMMETPUS OTHOCHUTENIBHO TOYKH, HMPSIMOM, IUIOCKOCTH.
DneMeHThl CUMMETPUH B IMpaMuax, napaieienurnenax, IpaBuIbHbBIX MHOTOTpaHHHUKAX.

Brruucnenue 2neMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomaas 60xoBoit
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOM IPU3MBI, IJIOIIA/Ib OCHOBAaHUMA, TEOpeMa 0 GOKOBOM
HOBEPXHOCTH MpsiMOi mpu3Msbl. [Inomane 60KOBOI MOBEPXHOCTH M MOBEPXHOCTU MPABUIBLHON
MUPaMHU/JIbI, TEOPEMA O TUIOMIAIU yceu€HHOM nupamuabl. [Torstue o6 06béme. OOBEM nupamMuibl,
MIPU3MBL.

ITonoGHble Tena B mpocTpaHcTBe. COOTHOWIECHHS MEXIy IUIOMIAJSIMH TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KJIACC

Tena BpaleHnus



Hunuaapuyeckass MOBEPXHOCTh, 00pasylolMe IWIMHIPHUYECKONH IMOBEPXHOCTHU, OCh
WIMHAPUYECKON MoBepxXHOCTH. L{MauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; IJIOIIab OOKOBOW U IIOJHOW MTOBEPXHOCTH.

Konunyeckass moBepxHOCTh, 00pa3yroline KOHUYECKOW MOBEPXHOCTH, OCh W BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlIMHA, OOpasyiomas U OCh; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue W BBICOTA; OCHOBAHHS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHtp, paaudyc, IuameTp; IUIOMIAAb MOBEpXHOCTH cdepbl. Bianmuoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIIoIab chepol.

N3o00paxxeHune Ten BpalieHus Ha MII0CKOCTH. Pa3BépTka muimuHApa 1 KOHyca.

KomOuHanmu Ten BpamieHHsi 1 MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OMHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonsatne 06 oOBEMe. OcHOBHBIE CBOHCTBa 00BEMOB Ten. Teopema 00 o00bEME
IPSIMOYTOJIBHOTO Napajuiesienuneaa u cieacTsus us He€. O0béM nunuHapa, konyca. O0bEM mapa
Y TUTOIIATb CEPHI.

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOIICHHUS MEXKAY IUIOMIASIMU TOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenus mwmmHApa (mapayieIbHO MW TEPHEHAMKYISIPHO OCH), CEUEHUsS] KOHyca
(mapasienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPILNHY), CEUEHUS 11apa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miiockoctu U B mpocTpaHcTBe. Cl0KeHHE U BBIUNTAHUE BEKTOPOB. Y MHOXKECHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenue 3a1ay, CBI3aHHBIX ¢ IPUMEHEHUEM MIPaBUII IEHCTBUM C BEKTOPAMHU.
[IpsimoyronbHasi cucteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel Bektopa. Ilpocreiimue
3aJaud B KOOpIMHATaX. Yroa Mexay BekTopamu. CKalspHOe NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexAy NpSMBIMU U IUIOCKOCTAMHU. KOOpIuHATHO-BEKTOPHBIA METOJ MpU
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yueOHOro mnpeaMera «MaremaTuka»
XapaKTEepU3YIOTCS:

I'paxnanckoe Bocnutanue:

C()OPMHUPOBAHHOCTBIO TPAXKIAHCKOW MO3UMIMK OOy4aroIlerocss Kak akTHMBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOILIECTBA, MPEJICTABICHHUEM O MAaTEMAaTHYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIaHCKOTO OOIIeCTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH WHCTUTYTaMU B
COOTBETCTBUM € UX (QYHKIMIMU M Ha3HAYEHUEM.

ITaTpuoTnyeckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCUIUCKOM Ipa)K1aHCKOW MIACHTUYHOCTH, YBAXKECHUS K MPOILJIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHMCKONW MAaTeMAaTUYECKOM IIKOJIBI, K MCIOJB30BAaHUIO ITHX
JOCTH)KEHUH B IPYTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSA:

OCO3HAHHWEM JIyXOBHBIX LIEHHOCTEH POCCHMCKOro Hapoaa; c(HOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOrO MOBEACHHUS, CBA3aHHOIO C IPAaKTUYECKUM IIPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTaHue:

JCTETMUYECKUM  OTHOILIEHWEM K MHpPY, BKIHOYas OCTETUKY MAaTeMaTU4EeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pacCyXJIeHUil; BOCIPUUMYHBOCTHIO K
MaTeMaTHUYeCKUM acleKTaM pas3JInyHbIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCHUTAHHE:

C(OPMHPOBAHHOCTBIO YMEHHs MPHUMEHATh MaTeMaTHUeCKHEe 3HAaHUs B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HU, OTBETCTBEHHOTO OTHOULICHHS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOr0 COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESATEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM ILIEHHOCTH TPYIOJIIOOMS; UHTEPECOM K Pa3IMYHBIM
chepam npodhecCHOHATBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTeMaTHKON M €€ MpUIIOKEHUSIMU,
YMEHHUEM COBEpILAaTh OCO3HAHHBIN BbIOOp Oyayiel npodeccu U peaar3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTe€MaTHYeCKOMY OOpa30BaHMIO H
caM000pa30BaHuUIO Ha MPOTSKEHUH BCEH AKU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B pEIICHUN
MPAKTUYECKHX 3a7[a4 MaTeMaTH4eCKOil HalpaBiIeHHOCTH.

JKOJIOTHYECKOe BOCIIUTAHHUE:

C(OPMHPOBAHHOCTHIO 3KOJOTMYECKOW KYJIbTYPbI, TOHUMAHHEM BIIMSHUS COLMAIBHO-
HKOHOMUYECKUX IPOILIECCOB HA COCTOSHUE MNPUPOIHOW U COLMAIBbHOM Cpeibl, OCO3HAHUEM
I00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOiieM; OpUeHTalued Ha  [pUMEHEHHe
MaTeMaTHYECKUX 3HAHMUHN I pelIeHHs 3a/ad B 00JIACTH OKPY)KAIOLIEH cpebl, MIaHUPOBAaHUS
MOCTYIKOB M OLIEHKN UX BO3MOXKHBIX IOCJIEICTBUM AJIs1 OKPY>KAIOILEN CPEJIBI.

IleHHOCTH HAYYHOT O NO3HAHMS:



C()OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKol HAayKH Kak chepbl
YEJIOBEUECKOU JIEATEIIbHOCTH, 3TAOB €€ Pa3sBUTHUsS M 3HAYUMOCTH I Pa3BUTUS LIUBWIM3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKU U MaTEMaTHYECKON KyJIbTYpPOU KaK CPEICTBOM ITI0O3HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBJIATH IPOEKTHYIO M UCCIIEN0BATEIIBCKYIO JESATEIBHOCTh HHAUBUIYAIbHO
U B TpyIIIIE.

METAINIPEIJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble  pe3yibTaThl ~ OCBOGHUS  NPOTpaMMbl  y4eOHOro  mIpeaMera
«MaTemMaTuka»  XapaKTepHU3YyIOTCS  OBIAJCHUEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU
OelicmeusmMy,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHbIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU
pe2yiamusHbIMU OelCMEUIMU.

1) Vuusepcanvnvie nosnasamenvhble oelicmsusi, obecneuusarom Gopmuposanue 6azo6uix
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpd;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble 1oruyeckue aeiicTBus:

o BBISIBJISITH M XapaKTepU30BaTh CYLIECTBEHHBbIE MPU3HAKH MaTeMaTHYECKUX
00BEKTOB, MOHATHI, OTHOLIEHUI MEXAy MOHATHAMH; (HOPMYIHpPOBATH OMPEEIICHUs MOHSATUH;
YCTAaHABJIMBATh CYHIECTBEHHBIH NPHU3HAK KIACCH(HUKAIIMKA, OCHOBAHUS Ui O00OUICHHA U
CpaBHEHMsI, KPUTEPUH ITPOBOIUMOTO aHAIN3a;

. BOCIIPHHUMATh, ()OPMYITHPOBATH U IPEOOPA3OBBIBATH CYKACHUS: YTBEPAUTEIHHBIE
U OTpHIIATeNbHbIC, EAMHUYHBIC, YACTHBIC U OOIIIHE; YCIOBHBIC,

. BBISBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M M NPOTUBOPEYHUS B
dakTax, JaHHBIX, HAOMIONEHUSX M YTBEPXKICHUSX; MpeuiaraTb KPUTEPUU ISl BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUIL;

o JeNaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHAYKTUBHBIX YMO3AKITIOUEHU, yMO3aKIIIOUEHUH 110 aHAJIOTHH;

o IPOBOJIUTH CaMOCTOSITEJIBHO JI0KA3aTelbCTBA MAaTEMaTHUECKUX YTBEPXKIAECHUI
(mpsiMple W OT TPOTHBHOTO), BBICTPAWBaTh APTYMEHTAIMIO, MPHBOAWTH TPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOIHI;

. BbIOMpaTh cr1oco0 perieHus yueOHO! 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pelieHus, BbIOMpaTh Haubosiee MOAXONAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3soBble ucciieqoBaTe/ibCKHe AeHCTBUSA:

. UCIIOJIb30BaTh BOMPOCHI KAaK HCCIEAOBATENbCKUA HMHCTPYMEHT IIO3HAHUS;
dbopMynTHUpOBaTh BOMPOCH], PUKCHUPYIOITNE IPOTUBOPEUHE, TPOOIEMY, YCTAaHABIUBATH UCKOMOE U
naHHoe, GOpMUPOBATH THIIOTE3Y, apT'YMEHTHUPOBAThH CBOIO MO3ULINIO, MHEHHE;

. MPOBOJIUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEIOBAHHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SIBJICHHS, IMPOIECCA, BBISBICHHUIO
3aBHCUMOCTEN MCXKOY O6'BGKTaMI/I, ABJICHUSAMH, IIPOLECCAMU;

. CaMOCTOSITEIbHO (OpMYJIMPOBaTH OOOOIIEHWs] W BBIBOJALI IO PE3yJIbTaTam
MPOBEAEHHOTO  HAONIONEHUsS, UCCIEJOBAHMS, OIICHHBATh JIOCTOBEPHOCTh MONYyYEHHBIX
pe3yNIbTaTOB, BEIBOJIOB U 000OIICHMIA;

. MPOTHO3UPOBAaTh BO3MOKHOE pa3BUTHE IIpollecca, a TakKe BbIJIBUraTh
MPEANOI0KEHHS O €r0 Pa3BUTHUHU B HOBBIX YCIOBHUSX.



Pa6ora ¢ undopmaunmeii:

. BBISIBJIATH Je(PUIUTHI HHPOPMAIIUH, JaHHBIX, HEOOXOAUMBIX JJIsl OTBETA Ha BOIIPOC
U JUIS pELICHUS 3a/1a4u;

J BbIOMpaTh MHGOPMAIUIO W3 HCTOYHHMKOB PA3IMYHBIX TUIIOB, aHAJIU3HPOBATh,
CHCTEMAaTH3UpOBaTh M HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
MIPE/ICTABJICHHUS;

. CTPYKTYpPUPOBaTh HWHPOPMALIMIO, TMPEICTaBIATh €€ B pPa3IUYHBIX (opMmax,
WLTIOCTPUPOBATh IpaUuecKy;

. OLICHUBATh HAAE&KHOCTh MHPOPMALMU MO CAMOCTOSTEIBHO C(HOpMYyTUPOBAHHBIM
KPUTEPHUSM.

2) VHuuseepcanvhvie KoMMyHUKamueHble Oelicmeusl, 06ecneuusarm chopmuposanHocns
COYUANLHBIX HABLIKOG 00YUAIOUJUXCAL.

OO0menue:

. BOCIIPHHUMATh U (OPMYIHMPOBATH CYKICHHS B COOTBETCTBHM C YCIOBHSIMH H
HenssMu  OOMICHHUS; SCHO, TOYHO, I'PAaMOTHO BBIPaXKaTh CBOIO TOUYKY 3pEHHSI B YCTHBIX U
NUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJy pELICHUS 3aJayd, KOMMEHTHPOBATbH
HOJTYYCHHBIH Pe3yJIbTaT;

J B XoJe OOCYKAEHHs 3aJaBaTh BOIPOCHI IO CYHIECTBY OOCYXKIaeMOW TEMBI,
npoOyieMbl, peIaeMoil 3ajaud, BBICKA3bIBaTh WJEH, HAICJICHHbIE Ha TIOMCK pEIICHHS;
COIIOCTABJISITh CBOM CYXJICHHUS C CYXICHUSIMH JPYTrUX YYacCTHHUKOB JIHAIIOTa, OOHAPYKHUBATh
pa3nuure W CXOJACTBO IO3UIMKA; B KOPPEKTHOH ¢opme (GopMymupoBaTh pa3HOIIIACHS, CBOH
BO3PaKCHHS;

. NPEICTABIATh PE3yJIbTaThl PEHICHUS 3aJaud, OSKCIIEPHUMEHTA, HCCIEeI0BaHUS,
IPOEKTa; CAMOCTOSATENIFHO BHIOMpaTh (popMar BHICTYIUICHHS C YYETOM 33j1ad NPE3CHTAlUU |
0COOCHHOCTEH ayUTOPHH.

CoTpyaHnuecTBo:

o NOHMMaThb M UCMOJb30BAaTh NPEUMYIIECTBA KOMAHIHOM M WHIMBHyaTbHON
paboThl TpH penieHWH Y4YeOHBIX 3a/Jady; NPUHUMATh 1€ COBMECTHOW e TEIBbHOCTH,
IUTAHUPOBATh OPraHMU3aLUI0 COBMECTHOM pabOThl, pacipeaessaTh BUIbl paboT, 10roBapuBaThCs,
00CyX/1aTh MPOLIECC U PE3yNbTaT paboThl; 00001IaTh MHEHUS HECKOJIBKHX JIFOJIEH;

o y4acTBOBaTh B TPYINIOBBIX (opmax paboThl (00CyXkJIeHHUs, OOMEH MHEHHUH,
«MO3TOBBI€ IITYPMbI» W HHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATh CBOU
NEMCTBUS C IPYTMMHU WICHAMH KOMaH/Ibl; OIICHUBATh KA4€CTBO CBOETO BKJIAJa B OOIIUIT MMPOTYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvhvie pecynamuenvle Oeticmeus, obecneuugaom — GopmuposaHue
CMBLCTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranuszaums:

o COCTaBJIATh IUIaH, aJTOPUTM pELICHUs 3aJaud, BBIOMpATh CIIOCOO peIIeHUs C
y4€TOM HMEIOIUXCS PECypcOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh W
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMAIINH.

CaMOKOHTPOJIBb:

J BJIAJICTh HABBIKAMH ITO3HABATEIHHON pedIeKCHH Kak OCO3HAHUS COBEPIIAEMBIX
NEMCTBUN W MBICTUTEIBHBIX MPOIECCOB, X PE3YJIbTATOB; BIIAJETh CIIOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJIS TIPOLIECcca U pe3ybTaTa PEeLIeHNs MaTeMaTHUECKON 3a/1auu;



J IPEIBUIETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HUKHYTHb IIpU PELICHUM 3a/adH,
BHOCUTh KOPPEKTHBBI B JIEITEILHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, AAHHBIX, HAWJEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

J OLIEHUBAaTb COOTBETCTBUE pe3yJbTaTa L€ U YCIOBUSAM, OOBACHATH HMPUUYMHBI
JOCTHKEHUS UM HEAOCTIKEHHSI Pe3yJIbTaTOB NEeSITEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OL[CHKY
IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh MOHATUAMH: TOUKA, IPsAMasi, IJIOCKOCTb.

[IpuMeHSTh aKCMOMBI CTEPEOMETPUU U CIEICTBUS U3 HUX MPU PEIIEHUH I€OMETPUUECKHUX
3azad.

OnepupoBaTh MOHATUAMU: MAPAJUIEIBHOCTh M MEPHEHIUKYISIPHOCTh MPSMBIX U
IJIOCKOCTEM.

KnaccudumupoBars B3auMHOE PaCHOI0KEHHUE TPSMBIX U IFIOCKOCTEH B IIPOCTPAHCTBE.

OnepupoBaTh MNOHATUSIMM: JBYTPaHHBIA YroJ, TpaHd JBYTpaHHOro yria, pedpo
JIBYTPaHHOTO yIJIa; JIMHEHHBIN yTroJl ABYTPaHHOI'O YIJia; rpaayCcHas Mepa JBYTPaHHOIO yIJa.

OnepupoBaTh MOHATUSAMHU: MHOIOIPAHHMK, BBIIYKJIIBIH M HEBBIMYKJIBIH MHOTOTPAaHHUK,
3JIEMEHTHl MHOTOTPaHHUKA, IPAaBUIbHBI MHOTOTPAHHHUK.

Pacnio3naBaTh OCHOBHBIE BH/bl MHOI'OI'PAaHHUKOB (IIMpaMKia; MPU3Ma, MPSMOYTOIbHBIN
napasuienenumnes, Kyo).

KnaccupunupoBaTb MHOTOTpaHHUKH, BBIOMpas OCHOBaHUSA Ui KiaccuuKauuu
(BBIIYKJIBIE M HEBBIMYKJIbIE MHOTOTPAaHHUKHU; IPAaBUIbHBIE MHOTOTPAHHUKH; IPSIMBIE U
HAKJIOHHBIE IPU3MBI, TapajlIeIeIUIE/bl).

OnepupoBarh NOHATHAMU: CEKYIasl INIOCKOCTh, CEYEHUE MHOTOTPaHHUKOB.

OOBACHATH MPUHIUIBI TOCTPOCHUS CEYECHUH, UCIIOB3YsI METO] CIIE/IOB.

Ctpouthb cedyeHuss MHOTOTPAaHHUKOB METOAOM CJIEJIOB, BBIIOJHATH (BBIHOCHBIE) IIOCKHE
YepTEekH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaXOXKAEHNUE FEOMETPHUECKUX BEJTMUMH 10 00pa3liaM WM alropuT™Mam,
IIPUMEHSISI U3BECTHBIE AHAJMTUYECKHE METOABI NPU PEIIEHUU CTaHAAPTHBIX MATEMaTHYECKHUX
3a/1a4 Ha BBIYMCIICHHE PACCTOSHUN MEXIY IBYMs TOYKAaMHU, OT TOYKH JIO MPSIMOW, OT TOYKU IO
IJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS IPSIMBIMHU.

Pemats 3a1aun Ha HAXOKJEHHE T€OMETPUUYECKUX BEJIMYMH M0 00pa3iiaM WK aJropuTMaM,
IIPUMEHSISI U3BECTHBIE AHAJIMTUYECKHE METOZBI IPU PELIEHUM CTaHAAPTHBIX MATEMaTHYECKHX
3a7ad Ha BBIYMCIICHHE YIJIOB MEXJYy CKPEIIMBAOIMMUCSA MPSAMBIMH, MEXAYy HNpSIMOU U
IJIOCKOCTBIO, MEXKY TJIOCKOCTSIMU, IByTPaHHBIX YTJIOB.

Boruncnsate 00bEMBI U IIOLIAIM TTOBEPXHOCTEN MHOTOTPaHHUKOB (TMpU3Ma, MUpamMmuaa) ¢
npUMeHeHHeM (pOopMyIT; BBIYUCIISTH COOTHOIIEHHS MEKY TUIOMIAISIMU MIOBEPXHOCTEH, 00bEMaMu
NOJO0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSAMH: CHUMMETPHSI B IPOCTPAHCTBE;, LIEHTP, OCh M IJIOCKOCTh
CUMMETPUH; HEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPHI.

W3BnekaTh, MpeoOpa3oBbIBaTh U MHTEPIIPETUPOBATH HHPOPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuYecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.



[MpumeHsaTh TreomeTpuveckue (akThl Ui PpEIIeHHS CTEPEOMETPUYSCKHX — 3ajad,
npeamnojgararomux HECKOJIbKO IMaroB PCIICHHA, CCJIW YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

[TpuMeHATh TPOCTEHINE MPOTPaMMHBIC CPEICTBA U AJICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUUCCKHX 3a/1ad.

[IpuBoguTe INpHUMEpbl MaTEMaTUYECKMX 3aKOHOMEPHOCTEM B IPHUPOAEC U JKU3HU,
pacIio3HaBaTh MPOSBICHUE 3aKOHOB F'E€OMETPUHU B HCKYCCTBE.

[TpuMeHATh MOJyYeHHbIC 3HAHHMS HA TPAKTHKE: aHAIU3UPOBATh PEalbHbIC CUTYallUd U
NPUMEHATh  M3YYCHHbIC TMOHATHS B  MpPOLECCe TOUCKA  PEHICHHS  MaTeMaTHYECKH
chOpMyYITHPOBAHHOW MPOOIEMbI, MOICIUPOBATh pPEATbHBIC CHTyallUd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIU C HCIOJIb30BAHUEM TCOMETPUYCCKUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniaTh MPaKTHYSCKUE 3a/1a4H, CBI3aHHbBIC C HAXOXKICHHEM FeOMETPHYCCKUX
BEJTUYHH.

11 KJIACC

OnepupoBatb TIOHSITHUSIMH WINHAPUYECKast MIOBEPXHOCTb, oOpazyroniue
WIHHAPHYECKON MOBEPXHOCTH; IIMIIMH/IP; KOHUYECKask TOBEPXHOCTh, 00pa3yroIne KOHHIECKON
MOBEPXHOCTH, KOHYC; CheprudecKasi TOBEPXHOCTb.

PacnioznaBath Tena BpaeHust (IHIIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJTYYCHHUS TEJ BPAIICHUS.

KrnaccudunupoBars B3anMHOE pacIiofiosKeHUE CPEPhI U IITOCKOCTH.

OmnepupoBaTh MOHATHSIMU: IIAPOBOW CErMEHT, OCHOBAHHE CErMEHTA, BHICOTA CEIMEHTA,;
IIAPOBOM CJIOH, OCHOBAHKE IIIAPOBOTO CJIOsS, BBICOTA IIAPOBOTO CJIOS; MAPOBOM CEKTOP.

Bbruuciiate 00bEMBI U TUIOMIAM TTOBEPXHOCTEH TEN BpAICHHS, TEOMETPUUYCCKUX TEIl C
npuMeHeHueM Gpopmyi.

OmnepupoBarh MOHATHSIMU: MHOTOTPAHHHUK, BIUCAHHBIA B Cepy W OMUCAHHBIA OKOJIO
cdepsr; chepa, BIECaHHAs B MHOTOTPAHHUK HITH TEJIO BPAIICHUS.

BBIUUCIIATE COOTHOIMICHUS MEX/TY IIJIOMIAIIMH TIOBEPXHOCTEH 1 00bEMaMK TTOJ0OHBIX TEJI.

N300pakaTh u3ydaemble (GHUTypsl OT PYKH W C HPUMEHEHHEM MPOCTBIX YEPTEKHBIX
HHCTPYMEHTOB.

BBIMONHATE (BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYP: BHUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJl BPAIICHUSI.

W3BnekaTh, HHTEPIPETUPOBATH U MPEOOPA30BBIBATH HHGOPMAIIHIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEKaX U PUCYHKAX.

OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE NEWCTBUS CIIOKEHUS BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXKCHHUSI BEKTOPa
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBAMHU OHH 00J1a/1a10T.

[TpuMeHATH MPaBHIIO MapaslIe/ICUIe Ia.

OmnepupoBaTh MOHATHIMHU: JIEKAPTOBBI KOOPIAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOJIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, Yroj MEXIy BEKTOpaMH, CKaJIIPHOE
NPOM3BEICHNE BEKTOPOB, KOJUTHHEAPHBIC  KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTs cyMMy BEKTOPOB M MTPOU3BECHIE BEKTOPA HA YHCJI0, YTOJI MEXIy BEKTOPAMHU,
CKaJIIPHOE TIPOM3BE/ICHUE, PACKIIA/IBIBATh BEKTOP 110 JBYM HEKOJUTHHEAPHBIM BEKTOPAM.

3amaBaTh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT.



[MpumeHsaTh TreomeTpuveckue (akThl Ui PpEIIeHHS CTEPEOMETPUYSCKHX — 3ajad,
npeamnojgararomux HECKOJIbKO IMaroB PCIICHHA, CCJIW YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

Permate npocreiiiiiie reoMeTprHYeCKre 3a1a4d Ha IPUMEHEHHUE BEKTOPHO-KOOPAUMHATHOTO
MeTo/a.

Pemrate 3amaun Ha JI0Ka3aTebCTBO MAaTEMATHUYECKHUX OTHOIICHUH W HaXOXKICHUE
TCOMCTPHUICCKUX BCJIWYHH I10 06pa3uaM WKW aJIroOpuT™MaM, MpuUMCEHAA U3BCCTHBIC MCTOAbI IPU
pEIICHUH CTaHIAPTHBIX MATEMaTHYECKUX 3a71a4.

[TpuMeHATh TPOCTEHIINE MPOTrPaMMHBIE CPEJCTBA M DJICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUCCKUX 3a/1aY.

[IpuBoguTe INpUMEpHl MaTEMaTUYECKMX 3aKOHOMEPHOCTEM B IPHUPOAEC U JKU3HU,
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPHHU B HCKYCCTBE.

[TpuMeHATh MOJyYEHHBIC 3HAHHS HA MPAKTHKE: aHAIM3UPOBATh peajbHbIC CUTYAI[MH H
IMPUMCHATH HU3YUCHHBIC IIOHATUSA B mponecce IIOUCKa peuICHuA MaTeMaTN4YCCKN
chopMynUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIIeI0BaTh MOCTPOCHHBIC MOJEIH C HMCIOJIb30BAHMEM TCOMETPHUCCKHX TOHITHH M TEOpEM,
ammapara anreOpbl; peniath MPaKTHYCCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHHEM FeOMETPHUYCCKUX
BCJIIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

I[TPOT'PAMME

10 KJIACC
KosnunuyectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Kourpoububie IIpakTHyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 10 https://m.eds00.ru/C503R7VIP
II .
2 PAMBIC H TUIOCKOCTH B HPOCTPaHeThe . 12 1 https://m.edso0.ru/\WT7NSO14T
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN
I1
3 epHeHHHIfyMpHOCTL MPAMBIX 1 12 https://m.edsoo.ru/V6I11APUCD
IJIOCKOCTEN
VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 https://m.eds00.ru/R38METBTQ
MHororpaHHUKH 11 https://m.edsoo.ru/XPW9U5FB2
OO6BbEMBI MHOTOI'PaHHUKOB 9 https://m.eds00.ru/010FX2SJB
I1 :
7 OBTOPEHIE: CCHCHITL, PacCTOAHIL 1 4 1 https://m.edsoo.ru/LIAAMHO3D
yTJIBI
OBIIEE KOJIMYECTBO YACOB I10 68 5 0


https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM (pPOBbLIE)

Ne ni/m Konrposbnusie IIpaxkrunyeckue
MPOrpaMMblI Bcero o0pa3oBaTebHbIE PeCcypChl
padoThI padoTshI
Tena BpaieHus 12 https://m.edsoo.ru/HYOWQL5KQ
OOBEMBI TET 5 1 https://m.eds00.ru/BOORVIYC9
B
3 CICTOPBI 1 ROOPAHATEL B 10 1 https://m.edsoo.ru/ANCLAGOMF
MIPOCTPAHCTBE
I1 000
4 OBTOPCHHE, 000 meHIfe’ 7 1 https://m.edsoo.ru/DORV3P725
crcTeMaTH3aIus 3HaHU
OBIIEE KOJIMYECTBO YACOB I1O 34 3 0

I[TPOTPAMME



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




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yYeHHs

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

OCHOBHBIE TIOHSTHS
CTEPEOMETPHUU: TOUKA, TIPSIMasl,
IUIOCKOCTh, MPOCTPAHCTRBO.
[TpaBuina nzo0pakeHus Ha
PHUCYHKaX: U300paKeHHUsI
TUIOCKOCTEH, apajuieIbHbIX
PSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsTus: MEepeCCKaronmeca
IIJIOCKOCTH, IICPECCKAOIMIUCCA
npsiMad U MmiI0CKOCTb

https://m.edsoo.ru/D3VCJI7UN4

https://m.edsoo.ru/NR6VJYCGK

ITonsTud: nepecekaromumecs
IIJIOCKOCTH, IEPECEKArOIUECS
npsiMasi ¥ II0CKOCTh

https://m.edso0.ru/O6RNDFAMO

3HaKOMCTBO C
MHOI'OrpaHHUKaMU,
n300pakeHre MHOTOIPaHHUKOB
Ha pUCYHKaxX, Ha
MPOEKIIMOHHBIX YepTeKax

https://m.edsoo.ru/KMUQPILLO

HauanpHabie cBeneHus o kyoe u
MAPaMUJE, UX Pa3BEPTKU U

https://m.edsoo.ru/FPW2JNHCZ



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ

monenu. CeueHus
MHOTOTPaHHUKOB

HavanbsHbie cBeieHus 0 Kyoe u
UpaMue, UX pa3BEPTKU U
mMozenu. Ceuenust
MHOTOT'PaHHHKOB

https://m.edso0.ru/AMQ3AJ3S5

10

11

12

[TonsiTre 06 aKCHOMAaTHYECKOM
IIOCTPOEHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U
CJICZICTBUS U3 HUX

[TonsiTHE 006 AKCHOMATHYECKOM
HOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[TonsiTHE 006 AKCHOMATHYECKOM
IIOCTPOCHHUH CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUN U
CJIEICTBUS U3 HUX

[TonsiTHE 006 AKCHOMATHYECKOM
IIOCTPOCHHUH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

B3aumHoe pacnonoxenue
OPSMBIX B IPOCTPAHCTBE:
nepeceKaroIuecs,
napaiesibHble U
CKpEIIMBAOIINECS IPSIMbIE

[TapannensHOCTH NPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE:

https://m.edsoo.ru/SLMI7R3BL

https://m.edsoo.ru/DUKAX7QE1

https://m.edsoo.ru/YPKS5MLJL

https://m.edsoo.ru/13A98J679

https://m.edsoo.ru/lUIW8KR5Q

https://m.edsoo.ru/CS9VLQLH6



https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6

NapajulesbHbIE IPSMBIC B
IIPOCTPAHCTBE; MAPATUIETBHOCTh
TPEX OPSIMBIX

[TapamienbHOCT IPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

13 g https://m.edsoo.ru/PO5J6D23U
[TapamienbHOCTE IPAMOMN U
IUIOCKOCTH
v

14 [IBLC COHATPABIICHHIMU https://m.edsoo.ru/LLJAVHVBW
CTOPOHAMH
v

15 PO MEALY TIPAMBIMIL B https://m.edsoo.ru/KGIMSOEUK
MIPOCTPAHCTBE
v

16 PO MEHALY TIDAMBIMI B hittps://m.eds00.ru/24L VWHIVS
MIPOCTPAHCTBE
I1 :

17 APAUICIIBHOCTE TUIoCkoCTen https://m.edsoo.ru/BUSTQ9HZT
napauIebHbIC TIIOCKOCTH
Croii

18 ponctsa ljapaJ'IJ'ICJ'IBHBIX https://m.eds00.ru/OKQQK2ABA
ILUIOCKOCTEN
[Ipocreiimme

19 MPOCTPAHCTBEHHEIE UIypEI Ha https://m.eds00.ru/MRT13XP79
TUIOCKOCTH: TETpa’ip, KyoO,
napasuieNenumne/

20 [TocTpoenne ceueHmit https://m.edsoo.ru/DI3AX05J8

21 [TocTpoenue ceuenmii https://m.edso0.ru/20GC3ZP9P
KonTponbhas pabota no teme
"H

22 PAMPBIC H TLTOCKOCTH B https://m.edsoo.ru/Bl1405QJEB

npoctpaHcTse. [lapamieabHOCTb
IPSIMBIX U IIJIOCKOCTEMN"



https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB

23

[IepnieH IUKyYIAPHOCTD NPSMOUN
Y TUIOCKOCTH:
NIEPIIEHIUKYJIIPHBIC IIPSIMBIE B
IIPOCTPAHCTBE

https://m.edsoo.ru/RN45YBO8R

24

[IpsimMble napaienbHble U
NEPIEHAUKYJISPHBIE K
IUIOCKOCTH

https://m.edsoo0.ru/32MXRZDDL

25

26

27

[Ipsimble napasenbHble U
NEPIEHAUKYIISPHBIE K
IUIOCKOCTH

[Tpu3Hak neprneHIuKyIIpHOCTH
PSIMOM U TIIOCKOCTHU

[Tpu3Hak neprneHIuKyIIpHOCTH
PSIMOM U TIIOCKOCTHU

https://m.edsoo.ru/JPUOTOI3N

https://m.edsoo.ru/DC41W6K14

https://m.edsoo.ru/HD3D63S5P

28

29

30

Teopema o npsimoit
MEPIECHINKYJISIPHON TIIOCKOCTH
TeopeMma o npsmoi
NEPIEHIUKYIIIPHON MIJIOCKOCTH
Teopema o npsimoit
NEPIEHIUKYIIIPHON MIII0OCKOCTH

https://m.edsoo.ru/YOIQSMOH1

https://m.edsoo.ru/81R5KU5RJ

https://m.edsoo.ru/HFKNPKZ7T

31

[lepnenquKynsp ¥ HaKJIOHHBIE!
paccTositHue OT TOYKH 110
IUIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

https://m.eds00.ru/638GKWY7V

32

[lepnenquKynsp ¥ HaKJIOHHBIE!
paccTosiHue OT TOYKHU JI0
MIJIOCKOCTH, PACCTOSTHUE OT
MPSMOM 10 TIIIOCKOCTH

https://m.edsoo.ru/AD6RCACRA



https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA

33

[IepnieHauKYIsp U HAKIIOHHBIE!

pacCToOAHUE OT TOYKH O0
IIJIOCKOCTH, PACCTOAHUE OT
HpHMOfI J0 IINIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

[IeprieHAuKYISp U HAKIIOHHBIE!

PACCTOAHUEC OT TOYKHU 0O
IIJIOCKOCTH, PACCTOAHUE OT
HpHMOfI J0 IIIIOCKOCTH

https://m.edsoo0.ru/6P5BVV34R

35

36

37

VYrsl B IPOCTPAHCTBE: Yol
MEXIY NPSIMOM U IJIOCKOCTBIO
JByrpaHHbIil yrou, TMHEHHbII
yroJl IBYTPaHHOTO yria
JByrpaHHbIil yrou, TMHEHHbII
yroJl IBYTPaHHOTO yria

https://m.edsoo.ru/PSFIXUAL1LI

https://m.edsoo.ru/6R4A0EOMD

https://m.edsoo.ru/ML0ZZYZC7

38

[IepnieHAUKyYIAPHOCTH
IIJIOCKOCTEN: MPU3HAK
NEPIEeHIUKYISIPHOCTH ABYX
IIJIOCKOCTEMN

https://m.edsoo.ru/YRQDSM9INH

39

[leprieHAUKyYIAPHOCTH
IIJIOCKOCTEN: MPU3HAK
NEPIEeHIUKYISIPHOCTH ABYX
IIJIOCKOCTEMN

https://m.edsoo.ru/DY2AF84T2

40

41

[lepneHIUKyYISIpHOCTD
IJIOCKOCTEN: MpHU3HAK
MEPIEHANKYISIPHOCTH ABYX
IIJIOCKOCTEMN

TeopeMa o Tpéx
HEPIEHANKYIIpax

https://m.eds00.ru/TS8OAINH2

https://m.edsoo.ru/OW5LZ1RVZ



https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ

42

Teopema o Tpéx
HEePIeHIUKYIIspax

https://m.edsoo.ru/OP44KE54N

43

44

45

46

47

48

Teopema o Tpéx
NepHeHANKYIISpax
KonTponbnas pabota no remam
"[leprieHAUKYIAPHOCTD MPSIMBIX
U rockocteil" u "Yriasl Mexay
IPSIMBIMU U TIOCKOCTSIMH"

IToHsITHE MHOTOTPaHHUKA,
OCHOBHBIE DJIEMEHTBI
MHOT'OT'PaHHUKA, BBIIYKJIbIE U
HEBBIIYKJIbIE MHOTOIPaHHUKUY;
pa3BEpPTKa MHOTOTpaHHUKA

IIpusma: n-yrosnbHas Ipu3Ma;
IPaHU YU OCHOBAHUs IIPU3MBI;
IpsiMasi ¥ HaKJIOHHAs IIPU3MBI;
OOKOBast ¥ MOJHAsI TOBEPXHOCTh
IIPU3MBI

[Tapamenenunen,
IPSIMOYTOJIBHBIN
napajuieeuInes] 1 ero
CBOMCTBA

[Iupamuna: N-yronbHast
NMPaMHJIa, TPAaHU U OCHOBAHUE
nUpaMu/ibl; 00KOBask U MOJTHAs
MOBEPXHOCTh TUPAMHU/IBI;
MpaBWJIbHASA U yCeUEHHAS
nupamuia

https://m.edsoo.ru/OWG81WDV3

https://m.edsoo.ru/VOXABPOPB

https://m.edsoo.ru/L5FTEZ8QX

https://m.edsoo.ru/ZAL6DKFQL

https://m.edsoo.ru/ITCOB1WIO

https://m.edso0.ru/ITOFX00PA



https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA

49

50

51

52

53

54

HpaBI/IJIBHBIe MHOTI'OIr'paHHUKU:
HOHSTHE TPABUIBHOTO
MHOTOTPaHHHKA; IPABUIIbHAS
HpU3Ma U IPaBUIIbHAS
UPaMKJIQ; PaBHIIbHAS
TpeyrojibHast IupaMuaa u
NPaBUIBHBIN TETPadIp; KyO
[IpencraBieHne 0 NpaBUIBHBIX
MHOTOTPaHHHKAaX: OKTadIp,
JOJICKadp U UKOCAIP.

CumMeTpHs B IPOCTPAHCTBE:!
CUMMETpPHUSL OTHOCUTEIIBHO
TOYKH, MPSMOH, IMJIOCKOCTH.
DIEMEHTBI CUMMETPUU B
nupamuaax,
napaenenuneax,
MMPpaBUJIbHBIX MHOT'OI'paHHUKax

Brruncnenue 3nemMeHToB
MHOT'OI'PaHHHUKOB: pEOpa,
JIMaroHaiH, yIiibl

ITmomanes 00KOBOI
MOBEPXHOCTH U MOJTHOMN
MOBEPXHOCTH MPSIMOM TPU3MBI,
TUIONIA/Ib OCHOBAHUH, TEOpeMa O
OOKOBOI TTOBEPXHOCTH MPSMOM
TIPU3MBI

ITnomanas OOKOBOH
MOBEPXHOCTH U MIOBEPXHOCTH
MPAaBUIILHON MUPaMUJIBI,

https://m.edsoo.ru/LWNGFZTWE

https://m.edsoo0.ru/06SH021DD

https://m.edsoo.ru/SWEUC9ENR

https://m.edsoo.ru/EUPAMN760

https://m.eds00.ru/SQY9XSIL6

https://m.edsoo.ru/R22FHBG60



https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O

TeopeMa o IIomaan OOKOBOU
MOBEPXHOCTH YCEUEHHOU
HpaMHUIBI

KonTtponbHast pabora o Teme

55 1 https://m.edsoo.ru/VHYNJQMQD
"MHororpaHHuku"
56 [Tousitre 06 06bEME 1 https://m.eds00.ru/GM1LC394G
o7 O0BEM TUpamMuabl 1 https://m.edso00.ru/B307P8WTC
58 O0BEM TUpaMu bl 1 https://m.edsoo.ru/PQZ9ED3YF
59 O0BEM TUpPaMHUTBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM TUpaMu bl 1 https://m.edsoo.ru/O0HRFO2LCT
61 O0BEM TPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM pu3MBbI 1 https://m.edsoo.ru/B46EMRRGE
63 O0BEM TPU3MBI 1 https://m.edsoo.ru/FIMQW6KFT
64 KOHTI?OHBHM pabora 1o reme 1 https://m.eds00.ru/23S50180N
"OO0BEMBI MHOTOTPAHHUKOB"
[ToBTOpenue, 060061IIeHNE
65 CHCTeMaTHSAMHA 3Hai—IPIPI. 1 https://m.edso0.ru/KXTOCIOJG
IToctpoenue ceuenuii B
MHOTOTPaHHHKE
[ToBTOpenue, 06061IIeHNE
CUCTEeMAaTH3aIHsl 3HAaHUH.
Brrunciienue paccTosHUiA:
66 MEXTy IBYMSI TOUKAMH, OT 1 https://m.edsoo.ru/HKP613JUC
TOYKH JIO MPSMOM, OT TOYKH JI0
TUTOCKOCTH, MEXTY
CKPEIIUBAOIIUMHUCS TTPSIMBIMHU
67 Wrorosast KoHTpoJbHAS paboTa 1 https://m.edsoo.ru/KB3SEKOA9U



https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U

[ToBTopenue, 06001IeHNE
cUCTeMaTH3aIlHs 3HaHUH.
Bhruuciienue yrioB: MexIy

68 CKPEITUBAIOIIMMHUCS TPSIMBIMH,
MEXy IPSMOH U TUIOCKOCTBIO,
JIBYIPaHHBIX YIJIOB, YIJIOB
MEXY TUIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo.ru/X7CJU5L0O0



https://m.edsoo.ru/X7CJU5LO0

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe pecypchl

Cdepa u map: ueHTp, paauyc,
JTUaMEeTp; TUTOIIA b
MOBEPXHOCTH CEPhI
B3aumMHoe pacrionoxeHue
cdephl U TIOCKOCTH;
KacaTeJbHas JIOCKOCTh K
cdepe; mwromanb chepsl
N3o0pakenue cdepsl, mapa Ha
wiockocTu. CedeHus mapa

unueapudeckas
MOBEPXHOCTh, 00pa3yroIne
LAJIMHIPUYECKON
MOBEPXHOCTH, OCh
LAJIMHIPUYECKON
MOBEPXHOCTHU

Hunuuap: OCHOBaHUS U
OOKOBas MOBEPXHOCTh,
00pasyrolas u oCh; TIIONIAIb
OOKOBOM M MOJIHOMI
IIOBEPXHOCTHU

N3o0pakenune nuIMHIpa HA

miockocTy. Pazséprka
MHapa. CeueHus UIMHApa

https://m.edsoo.ru/TW8Z59CHJ

https://m.edsoo.ru/YCMWC4M3lI

https://m.edsoo.ru/QDCFS8UGXE

https://m.edso0.ru/8516BBEO7

https://m.edsoo.ru/W0JR979V9

https://m.edsoo.ru/OY MSPW10Z



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z

(MII0CKOCTHI0, MapalIeIbHOM
WU TIEPIICHIUKYIIIPHOI ocH
AJTUHIPA)

Konnueckas noBEpXHOCTB,
00pa3yrolne KOHMYEeCKOM
IIOBEPXHOCTH, OCh U BEpLIMHA
KOHUYECKON IIOBEPXHOCTH

https://m.edsoo.ru/H64QF3E6GR

Konyc: ocHOoBaHue u BepnHa,
00pa3yromas 1 OCh; IJI0IIA/b
OOKOBOM U MOJTHOM
[IOBEPXHOCTH

https://m.eds00.ru/Q4EUBB6GT

10

Y cedu€HHBIN KOHYC!
00pa3yrolue 1 BbICOTA;
OCHOBaHHSA U OOKOBas
MOBEPXHOCTh

N300pakeHne KoHyca Ha
ockocTy. Pazséprka konyca.
Ceuenus koHyca (IIJIOCKOCTBIO,
MapasuieibHON OCHOBAaHHMIO, U
MJIOCKOCTBIO, TPOXOIAIIEH
yepe3 BEpIINHY)

https://m.edsoo.ru/80VNITU20

https://m.edsoo.ru/OPVICKUYU

11

12

Komb6unanus ten BpaiieHus u
MHOTOI'PAHHUKOB

MHororpaHHuK, ONMCaHHbIA
0Ko0JI0 cepsl; chepa,
BIMCAHHAs! B MHOTOI'PaHHUK
WJIU B TEJIO BpaIeHUs

https://m.edsoo.ru/4AVHGTY X8F

https://m.eds00.ru/RMYY1STLP



https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP

13

[Tousitre 00 00BEME.
OcCHOBHBIE CBOICTBa 00BHEMOB
TeN

https://m.edso0.ru/ACENHGLOZ

14

15

O0BéM nUIMHIpa, KOHYCA
O0BEéM mapa ¥ 1mIonaIh
chepnl

https://m.edsoo.ru/W8TGN5Z799

https://m.edsoo.ru/G7TAYCMOTT

16

IToo6uEbIe Tena B
npoctpanctBe. COOTHOIICHHUS
MEXY TUTOILAISIMU
MOBEPXHOCTEH, 00bEMaMuU
MONOOHBIX TEN

https://m.edsoo.ru/4ANO04FYUUX

17

KonTtponpsHas pabora o
temaMm "Tena Bpanienus" u
"O0beMbI TET"

https://m.edsoo.ru/KCOMHJI5SWW

18

19

20

BekTop Ha miockocT U B
IIPOCTPAHCTBE

CrnoxeHue U BbIYUTaHHE
BEKTOPOB

YMHOKEHNE BEKTOPA HA YUCIIO

https://m.edsoo.ru/AQ405SB7C

https://m.edsoo.ru/PMNHTUK7G

https://m.edsoo.ru/4AH7PLGBI1

21

22

23

Pa3znoxxeHne BekTopa 1o Tpém
HEKOMILUIAHAPHBIM BEKTOPaM.
IIpaBuno nmapasienenumena

Pemenue 3amay, cBSI3aHHBIX C
MIPUMEHEHUEM TIPABUIT
JIEUCTBUNA C BEKTOPAMH
KoopannaTHo-BeKTOpPHBII
METO/[I ITPU PELIEHUH
TeOMETPUYECKUX 3a/1a4

https://m.edsoo.ru/NZSOLFWN1

https://m.edsoo.ru/73F23EPU5S

https://m.edsoo.ru/BBI1139Z7U



https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U

24

25

[IpssmoyronbHas cucrema
KOOPJIMHAT B MMPOCTPAHCTBE.
Koopaunatel BekTopa.
[Ipocreiimue 3a7a4u B
KOOpJIMHATAX

Yrois Mex1y BEKTOPaMH.
CkanspHoe pou3BeieHue
BEKTOPOB

https://m.edso0.ru/X9TSDNSQ3

https://m.edsoo.ru/RPAQMBCDO

26

27

28

29

30

Brpluucnenue yrios Mexay
IPSIMBIMH U TUIOCKOCTSMH

KonTponbhas pabota no Teme
"BekTopbl U KOOpAUHATHI B
npoctpaHcTae”

IToBTOpEHME, 0000IICHUE U
CHUCTEMaTH3aIUs 3HAHHH.
OcHoBHBIE QUTYPBI, HAKTHI,
TEOpEMBI Kypca IIIaHUMETPUU

[ToBTOpenue, 06001IeHUE U
CHCTeMaTH3allns 3HaHUH.
OcHoBHBIE QUTYPBI, HAKTHI,
TEOpeMbI Kypca TIIaHUMETPHH

[ToBTOpenwue, 0600IIEHNE 1
CHCTEMAaTH3aLMs 3HAHUIA.
3amaun MIaHUMETPUU U
METOJIbI UX PEIICHHS

https://m.edsoo.ru/EGRV3NF84

https://m.edsoo.ru/NSKELEBHL

https://m.edsoo.ru/16ASE1TYU

https://m.edsoo.ru/VEMVY73YE

https://m.edsoo.ru/UF02M943T

31

[ToBTOpenwme, 0600IIEHNE 1
CUCTEMAaTH3aIHs 3HAHWN.
3ajauu IaHUMETPUH U
METO/Ibl UX PELICHUs

https://m.edsoo.ru/FG4PJN2IF
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[ToBTOpeHue, 0600IICHNE 1
CHCTeMAaTH3allMs 3HAHUH.

32 1 https://m.eds00.ru/ZY6BYLY7W
OcHoBHbIE GUTYPBI, (PAKTHI,
TEOPEMBI Kypca CTePEOMETPHH
4

33 TOTOBA ROHTpOILHAL 1 https://m.edso0o.ru/VVP8CXOCAC
pabora
[ToBTOpEeHME, 0000IICHUE U

34 . 1 https://m.eds00.ru/70QSTDCAP
cHUCTeMaTU3al1sl 3HAHHUI

OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KIIACC
Kox .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
. [TpyMeHsITh aKCUOMBI CTEPEOMETPUH U CIAEACTBUSI U3 HUX MPU PELICHUU
' reOMEeTPUUECKUX 3aa4
23 OnepupoBaTh NOHATHSAMM: NApAUIEIBHOCTh M IEPIEHIUKYIAPHOCTD
' IPSAMBIX U IIJIOCKOCTEMN
. KnaccugunupoBars B3anMHOE PacIioyioKeHUE MPSIMBIX U TUIOCKOCTEH B
' IPOCTPaHCTBE
OnepupoBaTh NOHATUSIMU: JIBYTPAHHBIHN YToJl, TpaHy ABYIPAaHHOTO yTJa,
7.5 peOpo BYrpaHHOrO yrja, JMHEHHBIH Yros JBYIpaHHOIO YIUIa,
rpaaycHas Mepa JByTpaHHOIO yria
OnepupoBaTh NOHATUSAMU: MHOTOIPAHHUK, BBITYKJIBIA U HEBBIIYKJIbIHA
7.6 MHOT'OTpaHHUK, JJIEMEHTBI MHOT'OTpaHHHMKa, IIPaBUJIbHBIN
MHOTOTpaHHUK
24 Pacnio3HaBaTh OCHOBHBIE BU/bl MHOTOI'PaHHUKOB (IUpaMuja, Ipusma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBaTb MHOTOTPaHHUKH, BbIOMpas OCHOBaHMS  JJIs
28 KJacCUpUKauuu  (BBIMYKJIblE W  HEBBINYKJIbIE MHOTOTPaHHMKH,
' [IPAaBWIBHBIE MHOTOTPAHHMKH, TIPSAMBIE M HAKJIOHHBIE IIPU3MBI,
napauieIeTuneIbl)
29 OnepupoBaTb  HOHSTHUAMHU: CeKyllas  IUIOCKOCTb,  CEYCHHE
' MHOTOTPaHHUKOB
210 OOBSICHATh MNPUHLUIBI TMOCTPOCHHUS] CEUYEHUH MHOTOTPaHHHUKOB,

HCIIOJIB3Ys MCTO/ CJIICA0B




7.11

Crpouts ce4yeHHMsI MHOTOTPAHHHMKOB METOAOM CJENOB, BBIIOJIHATH
(BBIHOCHBIC) TUIOCKHE YEpPTEeXKM M3 PHCYHKOB MPOCTHIX OOBEMHBIX

buryp: BUI1 CBEpXy, COOKY, CHU3Y

7.12

Pemmats 3aaun Ha HaX0Xk/IEHUE FEOMETPUUECKUX BETMYHH 10 00pa3iam
WM aJNropyuT™MaM, MPUMEHSS M3BECTHBIC AHAJUTHUYECKUE METOJbI IPHU
pELIEHUM CTAaHJAPTHBIX MAaTEMATUYECKUX 3aJay Ha BBbIYHUCICHUE
PacCTOSHUI MEXKY ABYMsSI TOUKaMH, OT TOYKH J0 NPSIMOM, OT TOUKHU 10

IIJIOCKOCTH, MEXKAY CKPCIIMBAOIINUMHUCS ITPAMBIMHA

7.13

PemraTs 3aaa4i Ha HaXO0XACHUE N'COMCTPUYICCKUX BEJIUYHH I10 o6pa3uaM
HJIM aJirOpUTMaM, NPUMCHAA H3BCCTHBIC AHAJIMTUYCCKHUC MCTOIbI IIPU
pemiCHUN CTAHAAPTHBIX MATCMATUYCCKUX 3ala4 Ha BbIYHUCICHUC YIJIOB
MCKAY CKPCIIUBAOIHUMUCA ITPAMBIMUA, MCKIY HpﬂMOf/’I " IIJIOCKOCTBIO,

MCKAY MJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

7.15

7.16

7.17

7.18

7.19

Beraucisate 00bEMBI M IUIOMIAJAM TTOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mHMpamMuga) C OpUMCHCHHEM  (OpPMYJ,  BBIUYUCISTH
COOTHOIIEHUS MEXK/1Yy TUIONIA/IIMU TOBEPXHOCTEH, 00bEMaMU MOTI0OHBIX

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTB MNOHATHUAMU: CUMMCTpPUSA B IIPOCTPAHCTBEC, LICHTP, OCb U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh B TUIOCKOCTh CHMMETPUHU (PUTYPBI

W3Bnekarp, mpeoOpa3oBbIBaTh U MHTEPHPETUPOBATH MH(GOPMALUIO O
INPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (PUTypax, MpeACTaBICHHYIO Ha

YepTekKax U PUCYHKaxX

[TpumeHsTh reoMeTprueckue (paKkThl AJis PEIIEHUsI CTEPEOMETPUUECKUX
3a/1a4, MPEANOIaraloliuX HECKOJIBKO IIaroB pEeLICHUs, €CIU YCIOBUs
IIPUMEHEHHUS 33JIaHbl B IBHOU (opMe

IIpuMeHATs mHpoCTEHIIHE NPOrpaAMMHBIE CPEACTBA M DIIEKTPOHHO-
KOMMYHUKAIlMOHHBIE CHCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX
3a1a4

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKU3HHU, paClliO3HABATh NPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh TMOJy4YEHHBIE 3HAHUSA HA NPAKTUKE: AHAIW3UPOBATH
pealbHble CUTyallud M INPUMEHATh HU3YyYEHHBIE IOHATHUS B IIPOLIECCE
MOKMCKA pEeLIEHUsI MaTeMaTH4ecKu CQHOPMYIUPOBAHHON MpPOOIIEMBI,
MOJIECJINPOBATh pealbHbIE CUTYallUH Ha S3BbIKE T€OMETPHUU, UCCIIEN0BATh

MOCTPOCHHBLIC MOACIIN C UCITOJIB30BAHUEM I'€COMETPUUCCKHUX MMOHATHH U




TeopeM, ammapara anreOpbl, penaTh MPaKTHUECKUE 3a7auu, CBI3aHHbBIE

C HAXOKACHUCM I'COMCTPHUYICCKUX BCIINYHH

11 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi
pe3yJbTara
6 I'eomerpus
OnepupoBarb MOHSTUSMU: HWIMHIpUYECKast MOBEPXHOCTb,
6.1 o0pasyronme UWIMHAPUIECKON TMOBEPXHOCTH, HWJIMHAP, KOHHYECKAs
' MOBEPXHOCTh, O0pa3yrolue KOHUYECKOW TOBEPXHOCTH, KOHYC,
cepuueckas mOBEpXHOCTh
6.2 Pacrio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MOTyYSHHUS TEJl BPALICHUS
6.4 KnaccuduimpoBaTh B3aMMHOE PacoioKeHUE CPEphl U MIIOCKOCTH
OnepupoBarh MOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIAPOBOH CJIOH, OCHOBAaHUE IIAPOBOTO CIIOS, BHICOTA
IAPOBOTO CJIOSI, IIAPOBOM CEKTOP
66 Bbruucnare 00bEMBI M IUIOMIAAM TOBEPXHOCTEH TN BpalleHMS,
' TE€OMETPHUECKUX TEJI C MPUMEHEHHEM (HOpMYIT
OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BIHCAHHBIA B cdepy u
6.7 OIMCaHHBIN OKOJIO cdephl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIH
TEJIO BpAICHHSI
68 BEIUUCIATE COOTHOUICHHS MEXAY IUIOMIAIIMH TOBEPXHOCTEH U
' 00bEMaMU MO0OHBIX TeT
6.9 N3o0paxaTs nzydaempie GUTYPHI OT pYKH U C IPUMEHEHHEM MPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IJIOCKHE YEPTEXHU M3 PHUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (GUTYp: BUI CBEpPXY, COOKY, CHHU3Y; CTPOUTH CEUCHHS TEI
BpaIICHUS
W3BnekaTh, MHTEPIPETUPOBATh U MPeoOpPa30BbIBATh MH(POPMALHIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypax, MPEACTaBICHHYI Ha

yepTekax U pUcyHKax




6.12

[TpumeHsaTH reomMeTpruecKue (hakThl 1Jis pEIIeHUs] CTePEOMETPUUYECKIX
3a/1a4, IPEANoIaraloluX HECKOJIbKO LIaroB PEIICHUs, €CIIA YCIOBUS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (hopMme

6.13

OnepupoBarh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BremonssaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BbBIYUTAHHA BCKTOPOB U
YMHOXCHHA BCKTOpAa HAa YUCIIO, O6’b$ICH$ITB, KaKHMH CBOMCTBaMH OHHU

00amaoT
[TprMeHATH MPaBHUIIO MapalIC/ICIHUIIe A IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB IOHATHUAMU: ACKAPTOBbBI KOOPAWHATBEI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BCKTOPOB, KOOPAHUHATHI BCKTOPA,
yroja MEXKAY BCKTOpPpAMH, CKaJ[dpHOC [IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILIIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HNPOU3BCACHUEC BCKTOpA HA YUCIIO, YI'OJ
MCKAY BCKTOpaMH, CKAJIIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
110 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IJIOCKOCTb YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHAT

Pemate 1mpocreiimie TIeOMETpUYECKHE 3a1adyd  Ha INPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

6.21

6.22

Pemate 3amaum Ha J0Ka3aTeNbCTBO MATEMAaTUYECKUX OTHOLIECHUH M
HaXO0XJACHUE T€OMETPUUYECKUX BEIMUMH 0 00pa3laM WK alropuTMam,
NIPUMEHSAS.  U3BECTHBIE METOABl IPU  PELIEHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATh TPOCTEHINNE IPOrPaMMHBIE CPEICTBA M JJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUYECKUX
3a1a4y

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKU3HH, paCliIO3HABATh IMMPOABJICHUC 3aKOHOB I'COMETPHH B UCKYCCTBEC

6.23

[IpuMeHsATh MONyYEeHHbIE 3HAHUS Ha MpaKTHKe: aHaJIU3HpPOBAThH
peayibHble CUTYallud W MPUMEHSATh W3Y4YEHHBIE MOHATHUS B Ipoliecce
MOMCKA pEUIeHUs MaTeMaTHYecKd C(HOpMyTUPOBAHHON INPOOIEMBI,
MOJIETTUPOBATh peajbHble CUTYAllUU Ha SI3bIKE T€OMETPHH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIEH C UCIOJB30BAHUEM FE€OMETPUUECKUX MOHATHN U
TeopeM, arfrnapara anredpsbl, perarb NpakTUYeCKUe 3aJaul, CBSI3aHHbIE

C HAXOKACHUECM I'€COMCTPUYICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

7.1

1.2

I'eomerpus

OcHoBHbIE TIOHATUS cTepeomeTpur. Touka, mpsmasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00 aKCHMOMATHMYECKOM IOCTPOCHHUU  CTEPEOMETPUM:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHOe pacmonoxxeHue IpAMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJibHble M CKpemmBaromuecs npsMble. IlapamiensHocTs NpsAMBIX U
IJIOCKOCTEM B  IIPOCTPAHCTBE: MAapajuleNIbHbIE IMPSMBIE B IPOCTPAHCTBE,
[apaJUIEIBHOCTh TPEX NPAMBIX, NApauUIEIbHOCTh NPSIMON M INIOCKOCTU. YTIIBI C
COHANPABJICHHBIMA CTOPOHAaMH, YroJIl MEXKAy MpPsAMBIMA B IPOCTPAHCTBE.
[lapamnenpHOCTh  IUIOCKOCTEH: [apajuleJibHble  IUIOCKOCTH,  CBOMCTBA
napajuleNbHbIX Mockocted. [Ipocreiimne npocTpaHCTBEHHBIE (GUIYpbl Ha

INIOCKOCTHU: TCTPARP, Ky'6, mapajuiCICIumIiCa, IoCTPOCHUC CEUCHUM

7.3

IlepnieHIUKYIAPHOCTE MPSAMOM M IIJIOCKOCTH: IIEPIEHIUKYISPHBIE IPSMBIE B
IIPOCTPAHCTBE, MpsAMBIE IAPAUICIBHBIE W IEPIEHAUKYISIPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHEHAMKYJIIPHOCTH INPSIMOM M IUIOCKOCTH, TEOpeMa O IIPSIMOU
MEPIEHIUKYISIPHON IIJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJI MEXKIY NPSIMOU U
IJIOCKOCTBIO,  IBYI'PAHHBIM  YroJl, JIMHEWHBIA Yrojl JBYIPaHHOrO  yrIua.
[lepneHuKyIsp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE
OT MPSIMOH 10 TJIOCKOCTH, MPOEKLUs (PUTYpBI HA IIOCKOCTh. [IeprneHaAuKynspHOCTh
IJIOCKOCTEH: NMPHU3HAK IEPIEHAMKYIIPHOCTH IBYX IUIOCKOCTeW. Teopema o Tpéx

NEpNECHAUKYIIApax

7.4

[loHsiTHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPDAHHHMKA, BBIITYKJIbIE W
HEBBIMYKJIbIE MHOTOI'PAaHHUKH, pa3BEpPTKa MHOrorpaHHuka. IIpusma: n-yronabHas
MpU3Ma, TpaHu ¥ OCHOBAHUS NPU3MBI, IpsIMasi U HAKJIOHHAS NPU3MBbI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapayutenenurnen, IPSIMOYTOJIBHBIN
napajuieJienuIe] U ero coucrsa. Ilupamupa: N-yronpHas nupamMuaa, TpaHU U
OCHOBaHHE MUPaMH/JIbl, OOKOBAsI U MOJIHAS MOBEPXHOCTh MUPAMH/Ibl, IPABUIbHAS U

yced€HHass MNHUpaMHJa. OJEMEHTBl MNpHU3Mbl W nHpaMuiabl. [IpaBuibHbIE




7.5

7.6

1.7

MHOTOTPaHHHUKU: MOHSATUE MPAaBUJIBHOIO MHOTOIPAaHHUKA, MpaBUJIbHAS MPU3Ma U
MpaBUjibHAs MUpaMUJa, MPABWIbHAS TPEYrojibHash NUpaMHUAa U MPaBUIbHBIN
terpasap, Kky0. IlpencraBieHne o MNpaBUIIBHBIX MHOTOTPAaHHHUKAX: OKTadp,

nonexalap u ukocasapyrue CeueHust MpU3Mbl U TUPAMUIbI

CummeTpusi B TMPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IJIOCKOCTH.  DJEMEHThl CHUMMETpPUM B [HUpaMUJaxX, MapaulelieluIenax,

IMpaBHUJIbHBIX MHOTOTPpaHHUKaX

Bbruuciienue 371eMEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yriel. [lmomians
OOKOBOH TOBEPXHOCTHM U TIOJIHOM IOBEPXHOCTH HPAMOM HPU3MBI, IUIOIIAMIb
OCHOBAHHUH, TeOpeMa 0 OOKOBOU MOBEPXHOCTH NMPSAMOM pu3Mbl. [ Lomaas 60xoBoi
IIOBEPXHOCTU M TIOBEPXHOCTH IIPABWIBHOM NIUpPaMUIbl, TEOpPEMa O ILIOIIALU

yceu€nHoit nupamupsl. [Tonstue 06 00bpéMe. OObEM HPaMUIBL, TIPU3MEI

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY  IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEJ

11 KITACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

6

I'eomeTpus

6.1

[{uinHapuyeckass MOBEPXHOCTb, 00pa3yrolie HINHIAPUUECKONW IMOBEPXHOCTH,
OCb IWJIMHApPUYECKOW moBepXHOCTH. LlunmuHzap: ocHoBaHusd U OOKOBas

IMMOBCPXHOCTD, o6pa3y10u1a;1 1 OCh, IJ10I1adb OOKOBOM U IOJHOM TIOBEPXHOCTHU

6.2

6.3

Konnueckass TOBEpXHOCTh, OOpa3yroIIUe KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH moBepXHOCTH. KoHyc: OCHOBaHME U BeplInHa, 00pa3yrorast
U OCh, IUIOWAAb OOKOBOW M TIOMHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroiye U BbICOTa, OCHOBaHMSI U OOKOBasi TIOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AMaMeTp, IUIOLIalb HOBEPXHOCTH ceprl. Bzanmuoe

pacnosioxkeHue cepbl U INIOCKOCTH, KacaTelabHasl MIIOCKOCTh K cdepe, IIIoalb

cepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha IJIOCKOCTH. PEBBépTKa MUJIIMHApPA U KOHYCa

6.5

KoMmOunanuu Ten BpalieHHs W MHOTOTPaHHMKOB. MHOTOTpaHHMK, ONMHCAHHBIN

OKOJIO C(I)CpLI, cq)epa, BIIMCAHHAA B MHOT'OT'paHHUK, UJIA TCJIO BpAlICHUSA

6.6

[Tonsitne 06 o6béMe. OcHOBHBIE CBOMCTBAa 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO Tapajuiesienumena u cieactsus w3 He€. OOBEM IWIMHIpA,

koHyca. O0BEM mapa u miomaab chepol




[MomoOuble Tema B mpocTpaHcTBe. COOTHONIICHHS MEXKAY — IUIOIMIAISIMU

o7 MOBEPXHOCTEH, 00bEMAMHU MOTOOHBIX TEJ
6.8 Ceuenust nuauHApa (MapauieibHO M MEPHEHANKYISAPHO OCH), CEYEHUs KOHYyca
' (mapaenbHOE OCHOBAHUIO U MPOXO/SILEE YepPe3 BEPILUHY), CEUEHUS LIapa
Bekrop Ha miockoctd u B mpocTpaHcTBe. ClIOKEHUE U BBHIYMTAHHE BEKTOPOB.
6.9 YMHOkKEHUE BEKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. [lpaBwio mapamnenenunena. Pemenwe 3amay, CBA3aHHBIX C
IIPUMEHEHUEM IIPaBUII ACUCTBUI C BEKTOpaMU
[IpssMoyrosnbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTOpa.
6.10 [Ipocreitimme 3amaun B KOOpJAWMHATaX. Yrojl Mexay Bekropamu. CkalsspHOe

MMPOU3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCXKAY IPSAMBIMHU W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUYCCKUX 3aaa4d




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMbl CpeIHero
o0mero odpasoBanus

Bnagenne merogamu J0Ka3aTeNbCTB, aJlfOPUTMAMM PELLEHUS 3a/ay;
yMeHue (GopMynupoBaThb U ONEPUPOBATH MOHSTUSAMU: ONpEIEICHHE,
aKCHUOMa, TeopeMa, CIEICTBUE, CBOMCTBO, MPHU3HAK, 0KA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  NPUMEHATh  HMX;  YMEHHE
¢dopmynupoBath 00paTHOE ¥ IPOTUBOIOJIOXKHOE YTBEP)KICHUE,
OPUBOAMTH IpPHUMEPHl W KOHTPHIPUMEPBI, MCIOJIB30BaThb METOJ
MaTeMaTHYeCKON MHAYKIIUU; POBOJIUTh JOKA3aTENbHbIE PACCYKACHUS
IpU peIleHUH 3a/ad, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
pacCcyX/JeHU; yMEHHME OIEepUpOBATH IMOHATUSIMH: MHOXECTBO,
MIOJIMHOXKECTBO, OIEpAllMM HaJl MHOKECTBAMH; YMEHHUE HUCIIO0JIb30BaTh
TEOPETUKO-MHOKECTBEHHbIN  anmapar Juisi OIMCAaHUS  pealbHBIX
IIPOLIECCOB U SIBIIEHUH U MPU pPeleHUH 331a4, B TOM YHCIe U3 JAPYrHxX
y4eOHBIX NPEAMETOB; YMEHHE ONEPUPOBATH MOHATUSIMU: Tpad), CBA3HBIN
rpad, AepeBo, LHUKI, Ipad Ha IJIOCKOCTH; YMEHHME 3a/aBaTh U
ONMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMH; UCIOIb30BaTh rpadbl MpH

peUICHUHN 3a1a1

YMeHue onepupoBaTh MOHATUSIMHU: HATYypaJIbHOE YUCIIO, LEI0€ YHUCIIO,
CTENEHb C IeJIBIM TMoKa3aTesieM, KOpEeHb HaTypalbHOM CTENEHH, CTETICHb
C palMOHAJIBHBIM TIOKa3aTejleM, CTEeNeHb C JIEWCTBUTEIbHBIM
nmokasaresjeMm, Jjorapudm Yucia, CHHYC, KOCHHYC M TaHTE€HC
MPOU3BOJILHOTO YHCJIA, OCTATOK MO MOMAYJIIO, pallMOHAIBHOE YHCIIO,
UppallMOHANILHOE  YHUCJIO, MHOXECTBAa  HATypajbHBIX,  IEJBIX,
paloOHANBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE WCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINN OOILIUIl TeTUTeNh U HAaUMEHbIIee
obmee kpaTHOe, airopuT™ EBKIIMIA TIpH pEIICHUH 3a/1a4; 3HAKOMCTBO
C Ppa3IUYHBIMU TO3UIMOHHBIMM CHUCTEMaMU CYHCIICHHS; YMEHHUE
BBITIOJTHATh BBIYUCIICHUE 3HAYCHUM U TTPeoOpa30BaHUs BRIPAXKEHUN CO

CTCIICHAMUA U J'IOI“apI/I(l)MaMI/I, Hp606p330BaHI/I}I IlpO6HO-paI_II/IOHaJ'ILHBIX




BBIPQKEHUI; YMEHUE ONEPUPOBATH MOHATUSAMU: MOCIEA0BATEIbHOCTD,
apudmernueckass  TPOTPECCHsl,  T'C€OMETpPHYECKas  IPOrpeccus,
OecKkOHEYHO yObIBarolasi TeOMETpUYEecKass MpPOrpeccusi; yMeHHE
3a/aBaTh  IOCJIEJIOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKyppeHTHBIX  (GOpMyJ;  yYMEHHME  ONEpUPOBATh  MOHATUSMHU:
KOMILIEKCHOE YHCII0, COMPSKEHHBIE KOMIUIEKCHBIEC YHCIIa, MOJYJb U
apryMeHT KOMIUIEKCHOTO 4ucia, opma 3alucu KOMIUIEKCHBIX YHCel
(reomerpuveckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); yMeTbh
MIPOU3BOJIUTH apumMeTndeckue AeUCTBUSA ¢ KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH  TPUMEPHl  UCIOJIB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEepUPOBATh MOHATUAMM: MaTtpuma 2x2 u 3%3, omnpeaeiauTeb

MaTpHUILIbl, TEOMETPUUECKHUI CMBICIT ONPEAETUTENS

VYMmenue OIICPpHUPOBATH IMOHATHAMU: pallMOHAIBHBIC, UPPALUOHAJIBHEIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCPABCHCTBA, HUX CHUCTCMbI; YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC Hp606paSOBaHHC, YpaBHCHHEC,
HCpPaBCHCTBO, CHCTCMaA ypaBHeHl/If/'I U HCPABCHCTB, PaBHOCHUJIBHOCTHb
ypaBHeHHﬁ, HCPaBCHCTB MW CHUCTEM, YMCHHC PpCHIATb YPaBHCHUA,
HCPABCHCTBA WU CHUCTCMbBI C IMOMOIIBIO Pa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHH, HCPABCHCTBA MW CHCTEMbI C TIIapaMETpOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBI JJIS1 PCHICHUA MAaTEMAaTUYCCKHUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX obOmacrei HAaYKH U peanLHoﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATUAMH: (YHKIMS, UYETHOCTh (DYHKIIMH,
MEePUOJUYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
(byHKIMH, SKCTpeMyM (YHKIIMH, HauOOoJIblIee 1 HaUMEHbIIIee 3HaUeHUs
(GYyHKIIMM Ha TPOMEXKYTKE, HEeNpepbhlBHAs (QYHKIHS, aCHUMITOTHI
rpadpuka (yHKIMM, @epBas W BTOpas MPOU3BOAHASA (DYHKIMH,
TEOMETPUUYECKUM M (PU3MUECKHI CMBICT TTPOU3BOHOM, IEpBOOOpa3Has,
OTpeNIeNIEHHBI MHTErpall; YMEHHE HaXOAWTh AaCHUMITOTHI Ipaduka
(yHKIMY; yMEHHE BBIYMCIATH MPOU3BOJHBIE CYMMBbI, MPOU3BEICHUS,
YaCTHOTO U KOMIIO3UIIUH (PYHKIMI, HAXOAUTh ypaBHEHHE KacaTeIbHOU
K rpaduky GyHKIIMH; YMEHUE HAXOJUTh MPOU3BOJIHBIE FIE€MEHTAPHBIX
(GyHKIMH; YMEHHE HCHOJb30BaTh IMPOU3BOIHYIO Ui HCCIEIOBAHUS
(GbyHKIUH, HAXOAUTh HAUOOJbIINE M HAUMEHbBIINE 3HAUCHUS (PYHKUINT;
CTpOUTh TpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM  armapara

MAaTE€MaTUUYCCKOT O aHAIM3a; IPUMCHATD IIPOU3BOJAHYIO JI HAXOXKIACHUSA




HaujIydymero peuiCHusA B MPUKIAAHBIX, B TOM YHUCJIEC COLOUAJIBHO-
OKOHOMHYCCKHX U (1)I/ISI/I‘IGCKI/IX 3agadax; HaXOoAuTh IIOaan U 00BEMBI
(1)I/Il"y C IIOMOLIBIO UHTETpaJia; IPUBOAUTE MPHUMEPBI MAaTEMATUUCCKOT'O

MO/JICIIMPOBAHUS ¢ TOMOILBIO AU(epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GbyHKIMS, KOMITO3UIMs GYHKIUH, TUHEHAs QYHKIUS, KBaapaTHYHAs
GbyHKUMsA, — pauMoHaNbHAas  (QYHKUUS,  CTENeHHas  (yHKUus,
TPUTOHOMETpUYecKne (yHKIUHU, OOpaTHbIE TPUTOHOMETPUYECKHUE
GyHKIMHK, TOKa3aTenbHass W Jorapupmuueckas (QyHKIUH;, yMeHHE
CTPOUTH IpadMKH M3YUYCHHBIX (YHKIHA, BBIIOJIHATH MPEOOpa3OBaHUs
rpaduKoB GYHKIUH, UCTIONB30BaTh TPaQUKH ISl H3yYESHHUS MTPOLIECCOB
Y 3aBUCHMOCTEH, IIPU PEIICHNH 33134 U3 APYIUX Y4eOHBIX MPEIMETOB
W 33724 U3 peaJbHOM JKWU3HHW; BBIpAXKaTh (HOpMyJIamMH 3aBHCHMOCTH
MEKIY BETMYMHAMH; UCIIOJIb30BATh CBOICTBA U TpaduKu QYHKIMN ISt
peleHus ypaBHEHUH, HEPAaBEHCTB U 33124 C ITapaMeTpaMu; H300paxarhb
Ha KOOpAWHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YpaBHEHUIA,

HCEPAaBCHCTB U UX CUCTCM

YMeHue pemniatb TEKCTOBBIE 3aJlayM Pa3HbIX TUIOB (B TOM YHUCIIE Ha
IIPOLIEHTHI, JOJIM U YaCTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTb TOBAPOB U
YCIIyT, HaJIOTH, 3a]]a4i U3 00J1aCTH YIPaBJIE€HUS TUYHBIMHU U CEMEHHBIMU
(uHaHCaMM); COCTABIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBI 10 YCJIOBHIO 3a/1a4M, MUCCIIEOBATh IOJyYEHHOE PEIICHUE U
OLIEHUBAaTh MPaBIONOA00HOCTh PE3yJbTAaTOB; YMEHHE MOJIEINPOBATh
peanbHble CUTYyallMd HA S3BIKE MATEMATHKH; COCTABIISITH BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CUCTEMBl II0 YCJIOBHUIO 3aJayH,
HCCIIEI0BaTh IIOCTPOCHHBIE MOJENHM C MCIOIb30BAaHUEM ammapara

ayreOpbl, HHTEPIPETUPOBATD MOJYYSHHBIH pe3yabTaT

YMeHue onepupoBaTh IOHATHSIMHU: CpefHee apupMeTHYECKOe,
Me/araHa, HauOoJiblllee M HauMEHbllee 3HaYeHUs, pa3Max, AUCIepcus,
CTaHJAPTHOE OTKJIOHEHHE YHUCIIOBOrO HabOpa; yMEHHE MW3BIIEKATh,
UHTEPIPETHPOBaTh MH(OpMAIHMIO, TPEACTABICHHYI0O B TabmuIax, Ha
auarpammax, rpagukax, OTpa)xarollyro CBOMCTBA pealbHbIX MIPOLIECCOB
U SBJICHUH; NPEACTaBIATh WH(POPMAIMIO C TOMOIIBIO TabIHI U
auarpaMm; HUCCICA0OBATb CTATUCTUYCCKHE JaHHBIC, B TOM YHCIIE C

NPUMCHCHUCM Fpa(l)I/I‘-ICCKI/IX MCTOHOB W OJCKTPOHHBIX CPCIACTB;




rpau4ecKd MCCIIeIOBaTh COBMECTHBIC HAONIOJACHUS C ITOMOIIBIO

JarpaMM pacCEeUBaHMs U JIMHEWHOU perpeccuu

YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTH CIy4allHOro COOBITHS; YMEHHE BBIYMCIATDH
BEPOSITHOCTh C HCIOJB30BaHUEM TpapUUECKHX METOJIOB; MPUMEHSTH
(bopMyJIbl CIOXKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyiy MOITHON
BEpOSATHOCTH, ¢opmyny bepHymm, KoMOWHATOpHBIE (aKTHI U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHUe
ONIEpUPOBATh IOHATHUAMM: CiydallHas BEIMYMHA, PaCIPEICIICHUE
BEPOATHOCTEH, MaTEMaTUIECKOE OXKUAAHNE, JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHHE CIIy4alHOM BENWYMHBI, (YHKLUUU paCHpElesIeHUus |
IUDIOTHOCTH  PaBHOMEPHOIO,  II0KA3aTe€JbHOTO W  HOPMAJIBHOIO
pacupeneneHnidi; YMEHHE  HCIIOJIb30BAaTh  CBOWCTBA  M3YYEHHBIX
pacnpeneseHui Ulsl peIeHs 3a/1a4; 3HAKOMCTBO C IOHSATHSMU: 3aKOH
OOJNBIIMX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, YyMEHHUE
IPUBOAMTH HPUMEpPbl MPOSABICHHUS 3aKOHAa OOJIBLIIMX YHCENl B
MPUPOJHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHE OIEpPUpPOBATh
MOHATUSIMM: COYETaHHWE, IIEPECTAHOBKA, YUCIO COYETAaHUH, YHUCIIO
MepecTaHoBOK; OMHOM HpIoTOHA; yMEeHUE IPUMEHSITh KOMOMHATOPHBIC
(bakThl U pacCyXICHUs Ul pelleHHs 3a/1a4; OLEHUBATh BEPOSITHOCTU
peabHbIX  COOBITUH; COCTaBJISATh BEPOSATHOCTHYIO MOJENb U

UHTEPIPETHUPOBATH NOJYUECHHBIA pe3ybTaT

YMeHue onepupoBaTh MOHATHUAMU: TOYKa, IMpsiMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jyd4, BEJIMYMHA YyINa, IJIOCKUH yrod,
JBYTPaHHBINA yroJ, TPEXIPAHHBIM Yroj, CKPEIMBAOLIUECS MPSIMBIE,
NapajuiebHOCTh U NEPIEHIUKYIIPHOCTh MPSMBIX U IUIOCKOCTEH, Yron
MEXY NPSMBIMH, YTroJI MEXIY HMPSMOM U IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH /10 TNIOCKOCTH, PACCTOSIHUE MEXKTY
NPSIMBIMHU, PAcCTOSIHUE MEXKIY IUIOCKOCTSAMM; YMEHHME HCIIOJIb30BaTh
IpU pEelIeHUH 3a/ay H3y4yeHHble (DaKThl U TEOpPEeMbl IUIAHUMETPHH;
YMEHHUE OLICHUBATh Pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHUPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C MOMOIIbI0 T'€OMETPUYECKUX MOHATUH U

BCJIMYNH, PCIIATh CBA3aHHLIC C HUMU ITPAKTHUYCCKUC 3aa4Nn
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YMeHue onepupoBaTh NOHATUSAMU: IUIOIMAAL (PUTYphl, 00bEM GUTYDHI,
MHOT'OTpaHHUK, IPaBUJIbHBIN MHOTOI'PaHHUK, CEYEHHE MHOTOTPaHHUKA,

Ky0, Mapaijenenure],, nNpusMa, nupamuaa, ¢Gurypa v MOBEPXHOCTh
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BpallleH!s], LWIMHIP, KOHYC, 1ap, cdepa, mIomanb chepsl, mIomanb
MOBEPXHOCTH MUPAMUBI, TPU3MBI, KOHYyCa, IMIMHApPA, 00bEM KyoOa,
IPSIMOYTOJIBHOTO MapajulesenuIesa, MUpaMu/bl, PU3MBbl, LUIHMHIPA,
KOHYyca, 11apa, pa3BEPTKa NOBEPXHOCTH, CEYEHHUS] KOHYCAa U LIMJIUHAPA,
napajjiesibHble OCH WM OCHOBAaHHWIO, CEYEHHE Ilapa, IUIOCKOCTb,
Kacaromascs cepbl, HUIMHIPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE
MHOTOI'paHHHKA, 1300paXaTh MHOTOTPAHHUKH, (PUT'YPBI U TIOBEPXHOCTH
BpAlllEHUsl, UX CEUEHUs, B TOM YHUCIE C IOMOLIBIO 3JIEKTPOHHBIX
CPEACTB; YMEHHME IPHUMEHSATh CBONCTBA TI'E€OMETPUYECKUX (Uryp,
CaMOCTOSITENTFHO (HOPMYITUPOBATh OINPENEICHUsT H3ydaeMbIX (QUryp,
BBIIBUI'aTh THUIOTE3bl O CBOMCTBAX W HPHU3HAKAX T'€OMETPUUYECKUX
¢uryp, 0OOCHOBBIBaTh WJIM ONPOBEPraTh HX; yMEHHE IPOBOJIUTH
kinaccuukanuo (GUryp 1O pa3MYHBIM IPU3HAKAM, BBINOJIHAThH

HGO6XOILI/IMBIG JOIMMOJIHUTCIIBHBIC ITIOCTPOCHUA

YMeHue omnepupoBaTh MOHATUSIMHU: JIBIDKEHHME B TMPOCTPAHCTBE,
napajuieNbHbIN IepeHoCc, CHMMETPHS Ha TJIIOCKOCTH U B MPOCTPAHCTRE,
MOBOPOT, MpeoOpa3zoBaHue NOA00MS, MOMOOHBIE (GUTYpHI, YMEHHE
pacrno3HaBaTh paBHbIE U MOJIOOHBIE (PUTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BAaTh T€OMETPUUECKUE OTHOIICHUS
MpU PELICHUH 3aJa4; HaXOJAUTh F€OMETPHUUYECKHE BEIUYHHBI (IJIMHA,
yroj, TUIomaab, 00bEM) TPH PEIICHUH 3a]ad W3 APYTHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHE BBIYUCIISITH T€OMETPUUECKUE
BEJIMYUHBI (JIJTMHA, YroJI, IUIOMIaAb, 00BEM, TUIONIAAh MTOBEPXHOCTH),
WCIONIB3YSl M3Y4YeHHbIE (DOPMYNBI U METOABI, B TOM YHCIE: IO
MMOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, [IHJIMHPA, TUIOMAIL CPEpHI;
00BEM Ky0Oa, IPSIMOYTOIBHOTO MapaieNenunea, MTUpPaMubl, PU3MBbI,
UWIMHApPA, KOHYycCa, IIapa; yYMEHHWE HAaXOJWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX GUryp

12

YMmenue OIICpHUPOBATH TIOHATUAMMU: MMPpAMOYTOJIbHAA cucreMma
KOOpAuHAaT, BEKTOP, KOOPAWHATEI TOUKHU, KOOPAWHATHEI BEKTOPA, CyMMa
BCKTOPOB, MPOU3BCACHUC BCKTOpPA HA YHCJIO, PA3JIOKCHHUEC BCKTOPA 1O
633H0y, CKaJIIpHOC IMPOU3BCACHUEC, BCKTOPHOC IIPOU3BCIACHHUEC, YI'OJI
MCKAY BCKTOpAMU;, YMCHUC HCIIOJB30BATDH BCKTOpHLIﬁ )51
KOOp}IHHaTHBII)’I METOA AJIA PCIICHHUA TCOMETPHUYCCKUX 3adad M 3aJaq

JPYTUX y4yeOHBIX MPEAMETOB




13

YMeHue BbIOMpaTh NOAXOMAMIMM METON sl pelIeHHs 3a/ayi;
MMOHMMAHHUE 3HAYMMOCTU MAaTeMaTHUKU B HM3YUYCHHH NPUPOAHBIX U
OOIIECTBEHHBIX TPOIECCOB U SIBICHUN; YMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHUE IPHUBOAMTH
MpUMEPbl MATEMAaTUYECKUX OTKPBITUH POCCUHUCKOM W MHUPOBOH

MaTeMaTU4eCKOU HayKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Koxn
1 Hucna 1 BIYUCICHUS
11 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOoCTH HEIbIX YUCell
19 Panmonanbhple  uucia. OOBIKHOBEHHbIE M JAECATHYHBIE JPOOM, IPOLEHTHI,
' OeCKOHEeUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmerndeckuil KOpeHb HaTypaibHOH creneHu. JlelicTBus ¢ apudMeTHaecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETEHU
14 Crenenp c¢ wnenbiM mnokaszareneM. CrTeneHb € palMOHAJIBHBIM IOKa3aTeIeM.
' CaoiicTBa cTeneHU
. CuHyc, KOCHHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HaTypajibHbIC JOTapru(MbI
JlelicTBUTENbHBIE 4YKCIa. ApUMETHUECKHE OIepalud C JAeHCTBUTEIbHBIMU
1.7 yrcaamu. [TpuGnmxEHHbIC BRIYUCIICHNUS, IPABUIIa OKPYTIICHHS, TPUKUIKA U OIICHKA
pe3yibTaTa BHIYMCICHUN
1.8 [TpeoOpazoBaHme BhIpaKEHUI
1.9 KowmrmnekcHeie yncna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [enble u 1poOHO-pallMOHANIbHBIE YPaBHEHUS
2.2 WppatmonanbHble ypaBHEHUS
2.3 Tpuronomerpuuecknue ypaBHEHUS
2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPABHEHUS
2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmonansHble HEpaBEeHCTBA
2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUIN 1 HEPABEHCTB
2.10 VYpaBHeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cucTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI




3 OyHK1UU U Tpaduku
31 OyHK1UA, cmocoosl 3ananus Gynknuu. ['padux dyHknuu. B3aumuo oOpaTHBIC
' ¢ynkuuu. Yérneie u Heu€THbIe GyHKuMU. [lepuoauueckue GpyHKINHN
OOnacte ompeneneHUuss U MHOXeCTBO 3HaueHMd ¢yHkuumu. Hymu QyHKmm.
3.2 IIpomMexxyTku  3HAKONOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (YHKLUH.
' Maxkcumymbl 1 MUHMMYMbI (GyHKUMU. HanOospliee u HauMeHblee 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
33 CrenenHass ¢GyHKLUUs C HaTypalbHBIM M L€NbIM IoKazatesneM. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKH
36 Touku paspsiBa. Acumnrtorsl TpadukoB ¢Qynkuuid. CpoiicTBa (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmerndaeckas u reomeTpruaecKkas mporpeccun. @opmyia CII0KHBIX MPOLIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpuMeHeHHe NPOU3BOMHOM K MCCIEJOBAHUIO (YHKIMA HAa MOHOTOHHOCTb HU
4.2 sKkcTpeMyMbl. HaxoxxieHue HauboIbIIero 1 HauMeHbIIEro 3HaueHus! QyHKIUU Ha
OTpe3Ke
4.3 [lepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOrHKa
5.1 MHo3ecTBO, Onepaluy HaJl MHOKecTBaMu. J{narpammel Oitniepa — BenHa
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IMIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BpaIllCHUS




7.5 KoopauHats! 1 BEKTOPHI

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHUAJIBI VIS VUEHUKA

I'eomerpus, 10—11: Yueb. mis obmeobpaszosat. yupexaenuit/ JI.C. AranacsH, B.D.
byry3os, C.b. Kagomues u ap. — M.: IIpocBenienue

METOANYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIA
Hacronpnass xnHura yuwmtenss wmarematuku. M.: OOO «MznarensctBo ACT»: OO0
«M3naTenscTBO ACTpEIby.
COOpHHK  HOPMAaTHUBHBIX  JIOKYMEHTOB. Maremartuka. @DenepanbHbIi  KOMIIOHEHT
rocyaapcTBeHHOTo ctanaapra. Oenepanbubiii 0a3ucHsbii mwiad. CocraBurenu: 2.J[. Inenpos,
A.l'. Apkannes, - M,: [Ipoda.
Co6opnuk "IIporpammel aiist 001e00pa30BaTeIbHBIX IIKOJI, THMHA3HM, TUICeB: MaTeMaTuka.
5-11 kn.”/ Coct. I''M.Ky3nenoBa, H.I'. Munatok. — 3-e usn., crepeorur.- M. JIpoda.
MeTtoauueckre pekoMeHanuu K ydeOHukam Mmatematuku 1uisi 10-11 kimaccoB, >kypHan
«MareMaTuka B IIKOJIE».
['eometpus, 7 — 9: Yueb. ans obmeobpazosat. yupexaenuii/ JI.C. Aranacsu, B.®. byry3os,
C.b. Kagomies u ap. — M.: IIpocsemienue, 2018.
b.I'. 3uB. [lunaktuueckue marepuansl o reomerpuu st 11 kinacca. — M. [Ipocsemienue.
10.A. I'nazkos, .M. FOquna, B.®. Byry3oB. Pabouas Terpans o reomerpun i 11 kiacca.
— M.: IIpocBemienue.
b.I'. 3u, B.M. Meiinep, A.Il. baxanckuii. 3anauun o reomerpun 11 7 — 11 xinaccos. — M.:
IIpocsemienue.
C.M. CaaksH, B.®. byry3os. HU3yuenne reomerpun B 10 — 11 kiaccax: Mertoguueckue
pexoMeHaanuu K yueouuky. Kaura ans yuutens. — M.: [Ipocserienue.
A.II. Kucenes. OnemenrapHas reomerpusi. — M.: IIpocsemenue.
[Toypounsie pa3zpabotku mo reomerpun 11 kinacc (auddepennupoBanubiii moaxon) — OO0
«BAKO».

HUADPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCbBlI MU PECYPCbl CETHU
HNHTEPHET:

http://www.mccme.ru,

http://window.edu.ru,

http://www.edu.ru,

http://www.school.edu.ru,

http://school-collection.edu.ru/collection/matematika/,

http://www.mathematics.ru,

http://www.marh.ru,

http://www.bymath.net,

http://matematiku.ru,
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http://school.msu.ru,

http://festival.1september.ru

, https://learningapps.org/4470596,

HNHupoypok, KonujikKa ypoxkos,

POIII,
https://fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko
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