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INOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yduebHoro kypca «['eomerpus» 6a30BOTr0 ypoBHs IJis 00YUYaIOIIUXCS
10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepasibHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHzapTa cpeaHero oouiero oOpa3oBaHMs, ¢ y4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHUH,
OpEeIbABISEMBIX K MaTeMaTHUECKOMY OOpa30BaHUIO, U TPATUIUI POCCHICKOr0 0Opa30BaHUS.
Peanmzamust  mporpaMMbl  o0ecrieuMBaeT — OBJAQJCHHE  KIIOUEBBIMH  KOMIETCHIIMSIMH,
COCTABJIIONMMH OCHOBY JUISI CaMOPA3BUTUSI M HENPEPBIBHOTO 00pa30BaHMs, IEIOCTHOCTh
OOIIEKYIbTYPHOTO, INYHOCTHOTO U NIO3HABATEILHOTO Pa3BUTHS TMYHOCTH 00YYaOLTHXCS.

HEJIM N3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocte y4eOHOro Kypca TeOMETpHUH Ha YPOBHE cpeaHero oomero oOpa3oBaHUS
00ycJIOBI€Ha NPAKTUYECKOH 3HAYMMOCTBIO METANpEeIMETHBIX M IPEIMETHBIX pe3yJbTaToB
0o0yuyeHMs] T€OMETPUM B HANpaBICHUU JIMYHOCTHOTO PAa3BUTHUSA OOyvaromuxcs, (GOpMHpPOBAHUSA
(YHKIIMOHATLHONH MaTeMaTHYeCKOW I'paMOTHOCTH, W3YYEHHUS JAPYIMX Y4YeOHBIX IUCIMILIHH.
PazButue y oOydwaromuxcs NpaBWIBHBIX NPEACTABICHUNH O CYHIHOCTH M TMPOUCXOXKIECHUH
TreOMETPUYECKUX aOCTpaKUMii, COOTHOIICHUH PEabHOTO U HICATbHOI0, XapaKTepe OTPAKCHHS
MaTE€MaTUYECKON HAayKOM SIBJICHUN U IPOLIECCOB PEAIBHOIO MHMpA, MECTE T€OMETPUU B CUCTEME
HaAyK U pOJIN MaTeMaTUYeCKOro MOJEIUPOBAHUS B HAyYHOM IIO3HAHUM U B IPaKTHKE
crocoOcTByeT (OPMHPOBAHUIO HAyYHOTO MHUPOBO33PEHHUS Y4YalllUXCs, a TaKXKe KauecTB
MBILIIEHHSI, HEOOXOIUMBIX JUI aalTallud B COBPEMEHHOM OOIIIECTBE.

['eomerpus sBiseTcsl OAHMM K3 0a30BBIX IMPEAMETOB HAa YpPOBHE CPEIHEro OOILero
o0pa3oBaHMs, TaK Kak OOecleyrBaeT BO3MOXKHOCTb M3YYEHHUs KaK JUCLUIUIMH €CTECTBEHHO-
HAy4YHOW HaIIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbIIICHHE, (HOpMUPYyEeMOEe MpH H3YyYCHHH OOYYaroIUMHCS HMOHATHHHBIX
OCHOB T'€OMETPUM M IIOCTPOCHUM LEMOYKM JIOTMUECKUX YTBEPKACHUH B XOJ€ pEICHUs
F€OMETPUUYECKUX 3aJlad, YMEHHE BbIABUIAaTh U OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCSL TPU PELICHWH 33Jad €CTeCTBEHHO-HAyYHOTo LHMKJIA, B YaCTHOCTH M3 Kypca
(bu3nKu.

YMeHue OpHEeHTUPOBAThCS B IPOCTPAHCTBE UIPAET CYILECTBEHHYIO POJIb BO BCEX 00JIACTIX
NesITeIbHOCTH YenoBeka. OpHeHTalus YeloBeka BO BpEMEHU M IIPOCTPAHCTBE — HEOOXO0AUMOE
YCIIOBHE €0 COLMAILHOTO OBITHS, (hopMa OTpaXKeHUsI OKPY>KAIOLIEr0 MUPA, YCIOBUE YCHEIIHOTO
MO3HAHU " AKTUBHOTO npeoOpa3oBaHus JIECTBUTEIIBHOCTH. OnepupoBanue
IPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEAMHSET pa3HbIC BUABI yUeOHOM U TPYIOBON NESTEIHHOCTH,
SABIISICTCS OJHUM M3 MPOQPECCHOHATBPHO BAXKHBIX KayecTB, IOITOMY AaKTyajbHa 3ajaa4a
(hopmMupoBaHus y 00y4darouXcsi IPOCTPAHCTBEHHOTO MBIIIJIEHUS KaK Pa3HOBUAHOCTU 00pa3HOTO
MBIIIJIEHUS] — CYLIECTBEHHOI'O KOMIIOHEHTAa B MOJTOTOBKE K MPAKTUYECKOHN IESITeNbHOCTH IO
MHOTUM HampaBJICHUIM.

Llenb ocBoeHMsI MporpaMMbl yueOHOro Kypca «I'eomerpus» Ha 6a30BOM ypOBHE 00ydeHUs
— o0meoOpazoBaTeabHOE M OOIIEKYJIBTYPHOE pa3BUTHE OOYyYalOLIUXCsA uepe3 obOecreueHue
BO3MOXHOCTH MPUOOPETEHUSI U UCIOJIb30BAHUS CUCTEMATHUYECKUX I'€OMETPUUECKUX 3HAHUH U
JecTBUH, crIeU(pUUHBIX T€OMETPUH, BO3SMOXHOCTH YCIEIITHOTO MPOI0JDKEHHS 00pa30BaHus MO
CHELHUAIBHOCTSIM, HE CBSA3aHHBIM C IIPUKJIAJHBIM HCIIOJIb30BAHUEM FE€OMETPUH.



[Mporpamma o reoMmeTpru Ha 6a30BOM ypOBHE MpeIHA3HAYCHA ISl 00YYaIOIINXCsl CPEAHEH
IIKOJIBI, HE WCHBITHIBABIINX 3HAYUTEIBHBIX 3aTPyJAHCHHI Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanus. Takum o0Opa3zom, oOydaromuecss Ha 0a30BOM YpPOBHE JOJDKHBI OCBOWUTH OOIIHE
MaTeMaTHYeCKUE YMEHUS, CBSI3aHHbBIC CO CIEIU(PHUKOI reOMETPHH U HEOOXOAUMBIE JIJIS )KU3HH B
COBpeMeHHOM oOriecTBe. KpoMe 3TOro, OHM UMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO OoJice
riyOOKO, €Clii B JajbHEWIIeM BO3HUKHET HEOOXOJMMOCTh B TEOMETPHUECKUX 3HAHUSIX B
poeCCUOHATILHOM I TEITLHOCTH.

JIOCTIOKEHHE TIeNT OCBOCHUS MPOTPaMMbl 00ECIICYMBAETCS PEIICHHEM COOTBETCTBYIOIUX
3agad. [IpuopuTeTHBIMU 331a4aMu OCBOCHHS Kypca «[ eomeTpun» Ha 6a3oBoMm ypoBHe B 10—11
KJIaccax siBJISTIOTCS:

* (opmupoBaHWE TPEACTABICHUS O TEOMETPHM KaK YacTH MHUPOBOHM KyJIbTYpbl H

OCO3HaHUE e€ B3aUMOCBSI3U C OKPYIKAFOIIMM MHPOM;

* (opmupoBaHWE TPEICTABICHUS O MHOTOIPAHHMKAaX M TeJdax BpPAIICHUS Kak o
BRKHEUIIMX MAaTEMAaTUYECKUX MOJIEISIX, MO3BOJISIONIMX OMHMCHIBATh M M3Yy4aTh pa3HbIC
SIBIICHHS OKPY’KaIOIIETO MUPA;

* (GopMHpOBaHHE YMEHHUsSI PAclO3HABATh HA YEPTEKAX, MOJACISAX M B PEATbHOM MHPE
MHOTOTPAaHHHUKH U TeJa BpaIllCHUS;

® OBIQJCHUEC METOJAaMH pCELICHUS 3aJa4 Ha T[IOCTPOCHUS Ha U300paKEHHSIX
IPOCTPaHCTBEHHBIX (pUTyD;

* (opmupoBaHue yMeHHs ONEPUPOBATH OCHOBHBIMU IOHSTHUSIMH O MHOTOTPAaHHHMKAX U
TellaX BPAIICHHS U UX OCHOBHBIMHU CBOMCTBAMH;

® ORBJIAJICHUE AITOPUTMaMH PEIICHHUS] OCHOBHBIX THIIOB 3aja4; (JOPMHUPOBAHHE YMEHUS
NPOBOJUTHh  HECIIOKHBIC  JIOKA3aTeNIbHBIC  PAcCCYXKIEHHsl B  XOA€  pCEUICHHUs
CTEPEOMETPUUECKHX 3a]1a4 U 33/1a4 ¢ PAKTUICCKUM COJICPKAHUEM;

® pa3BUTHE WHTCIUIGKTYyalbHBIX M TBOPYECKMX CHOCOOHOCTEH  OOydarommxcs,
MI03HABATEJILHOM aKTUBHOCTH, UCCIICOBATEILCKUX YMEHUN, KPUTHUYHOCTH MBIIIIICHHUS;

* (opmupoBanue (QyHKIMOHAIBHOW TI'PAMOTHOCTH, PEIICBAaHTHOW T'€OMETPUH: YMECHHUE
pacro3HaBaTh MPOSIBICHUS TEOMETPUUECKHX MMOHATHH, 00bEKTOB ¥ 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CHUTYAIlUsX W MPH H3YYEHHUH JPYIHX Y4eOHBIX MPEIMETOB,
NPOSIBJICHUST 3aBHCUMOCTEH W 3aKOHOMEPHOCTEH, (OPMYyJIHpOBaTh HMX Ha S3bIKE
TEOMETPUM ¥  CO3/1aBaTh T€OMETPHUYECKHUE MOJENH, TPUMEHSTh OCBOCHHBIN
TCOMETPUYCCKUN ammapar JUisl pelieHHWs MPaKTUKO-OPHUEHTHPOBAHHBIX — 3aj1ad,
UHTEPIPETHUPOBATH U OIICHUBATH TOJY4YCHHBIC PE3yJIbTAThI.

OTnruuTeNbHONW OCOOCHHOCTBIO MPOTrPaMMBI SIBIISIETCSI BKIIFOYEHUE B KYypPC CTEPEOMETPUHU
B HayaJie ero U3yueHus 3a/1a4, peliacMbIX Ha YPOBHE HHTYUTHBHOTO MMO3HAHMUS, M OTIPEICIEHHBIM
0o0pa3oM oOpraHu3oBaHHas padoTa HaJ HHUMH, YTO CHOCOOCTBYHOT Pa3BUTHIO JIOTUYECKOTO H
IPOCTPAHCTBEHHOTO  MBIIIICHUS, CTUMYJIHPYET NPOTEKAaHHE WMHTYUTHBHBIX MPOIIECCOB,
MOTHBHPYET K JAajbHEHIIEMY H3Y4YCHHIO MIPEAMETA.

[Ipenmourenue OTHAETCS HAISIIHO-KOHCTPYKTUBHOMY METOAYy OOY4YeHHS, TO €CTh
TEOPETUYCCKHE 3HAHUS WMCEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TIPAKTHYECKOM
NesITeIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN Y YUYaIIUXCs B KypCe CTEPEOMETPHH
IPOBOAUTCS 3a CYET PELICHUS 3aJad Ha CO3JaHHE MPOCTPAHCTBEHHBIX OOpa3oB M 3aaay Ha
OIIEpPUPOBAHUE NPOCTPAHCTBEHHBIMH OOpa3amu. Co3naHue oOpa3a HMPOBOAUTCS C ONOPOM Ha



HAIJISIHOCTh, @ ONIEpUPOBaHUE 00Pa30M — B YCIOBHUSIX OTBJICUCHHS OT HATJIITHOCTH, MBICIIEHHOTO
U3MEHEHUS €r0 UCXOIHOIO COACPKAHUS.

OcHoBHbIE cojaepkaTenbHble JuHUM Kypca «['eomerpum» B 10-11 Kkmaccax:
«MHororpanHukmn», «lIpsiMple U IIIIOCKOCTH B MPOCTPAHCTBE», «Tena BpameHus», « BekTopsl u
KOOpJUHATHI B TpocTpaHcTBe». DopMupoBaHue TOTHYECKUX YMEHUH pacipeiesieTcsl He TOJIbKO
[0 COJAEP)KAaTEeNbHbIM JIMHUAM, HO M IO rojgaM oOydeHHs Ha YPOBHE CpEIHEero oOIuero
o0OpazoBaHws.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTaM OCBOEHUS
paboueii mporpaMMbl, pacipeAeaEHHbIM 10 roJjaMm 00ydeHusl, CTPYKTYPHUPOBAHO TaKUM 00pas3oMm,
YTOObl  OBJQJICHUE TIEOMETPUYECKHMMU TMOHATUSMH M  HaBbIKAMH  OCYLIECTBISUIOCH
NIOCJIEIOBATEIFHO W IIOCTYMATENbHO, C COOJIIOJICHHEM TNPUHIIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKITIOYAINCH B OOIIYIO CHCTEMY T€OMETPHUYECKUX MPECTaBICHUN 00yJarOmInXCs,
paciupsis ¥ yriryonsis e€, o0pasys NpoYHble MHOYKECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue yue6HOTro Kypca «['eomerpus. ba3oslii ypoBeHs» B 10 kitacce orBogutcs 68
4yacoB (2 yaca B HEZCIIIO).



COJEPXKXAHUME YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE NOHATHS cTepeoMeTpuu. Touka, npsimasi, INIOCKOCTb, ITpocTpaHcTBO. loHsaTHE
00 aKCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHHU U CIIEACTBUS U3 HUX.

B3aumHOe pacnosioskeHue IMpsiIMbIX B IMPOCTPAHCTBE: IEPECEKAIOIINECS, apaJUIEIbHbIE U
cKpemuBampomyecs npsaMsle. llapannenbHOCTh MNpsAMBIX M IJIOCKOCTENM B IPOCTPAHCTBE:
napajuleJbHble TpsMbIE B IPOCTPAHCTBE; MapaJIENBHOCTh TPEX NPSMBIX; NapauleIbHOCTh
IpPsIMOM M IUIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMHM; YIOJI MEXKIy IPSIMBIMU B
npocTpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  MapajulesibHble  IUIOCKOCTH;  CBOMCTBA
napajuleJIbHBIX TuIocKkocTel. [IpocTeiinme mpocTpaHCTBEHHbIE (PUTYpPHI Ha MIIOCKOCTH: TETPAdp,
Ky0, mapaJiyiesienumnesa; NoCTpOeHHe CEYSHUH.

[lepneHOUKYNIAPHOCTE NPAMOM M IUIOCKOCTH: IEPIECHIOUKYJIAPHBIE TpPSAMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NapauleIbHbIE M MNEPHEHIUKYJSIPHBIE K IUIOCKOCTH, IPHU3HAK
NEPIEHIUKYIJIIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSMOM NEPIEHAUKYIIIPHOMN TNIOCKOCTH.
VYIubl B IPOCTPAHCTBE: YIOJl MEKAY IIPSIMOM U IJIOCKOCTBIO; IBYTPAHHBINA YIOJI, TUHEHHBIN yroJl
JABYIpaHHOro yrua. [IeprneHIuKyisip M HAKIOHHBIC. PACCTOSHME OT TOYKHU [0 IUIOCKOCTH,
paccTostHie OT MPSAMOM 10 TUIOCKOCTH, MPOEKLUs (PUTYPHI Ha TUIOCKOCTh. IlepneHInKynspHOCTb
IUIOCKOCTEW: MpHU3HAK MNEPHEHAUKYJSIPHOCTH  ABYX IUIOcKocTe. Teopema o  Tpéx
NEPIEHANKYIISIPAX.

MHOrorpaHHuK#

[TonsiTHE MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOIDAHHHUKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronbHas npusma; rpaHu
Y OCHOBAHHUS NMPHU3MBI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBas ¥ MOJIHAS IOBEPXHOCTb MPU3MBIL.
[Tapamienenunen, NpsMOyrojbHBIN MapajUlesIeUIe] U ero cBoucrTea. Ilupamuna: n-yroiabHas
nupamMmuia, TPaHW W OCHOBAaHHWE NHUpPAaMUAbI, OOKOBas W TMOJHAs TMOBEPXHOCTh MHPAMMUIBL;
OpaBWIbHAs M yceu€HHas MNHMpaMuaa. OJIEMEHTHl MNpU3Mbl W nupaMuibl. [IpaBuibHbIE
MHOTOI'DAHHUKHU: TOHATHE NPABWIBHOTO MHOTOIPDAHHMKA; MPAaBWIbHAS NPU3Ma M IPaBUIbHAS
NMpaMK/ia; MpaBUIbHAs TPEYrojbHas MUpaMUIa U MpaBUWIbHBIN TeTpadap; KyO. [Ipencrasienue
O MpaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’ap, Jolekadap u ukocadap. CedeHus HOpU3MBI U
NUPAMHUJBL.

CuMMeTpHust B NPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, INPSAMOM, IIIOCKOCTH.
DneMEeHTH CUMMETPUH B IMpaMuax, Napaielenunenax, IpaBUIbHbIX MHOTOTDaHHHUKAX.

Brruncenue 31eMEHTOB MHOTOTPAHHUKOB: p&Opa, TuaroHaiu, yrisl. [lnomans 60koBon
MIOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSIMOI PU3MBI, IJIOIIA b OCHOBAaHUM, TEOpeMa 0 OOKOBOU
MIOBEPXHOCTH TPSIMOI mpu3Mebl. [lmomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTH NMPABHILHOU
MMpaMHJIbl, TEOpeMa O Iiouaau yceu€HHon nupamubl. [lonstue 06 o0béme. O0bEM MUpaMUIbL,
IIPU3MBL.

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOMIAIIMHU ITOBEPXHOCTEH,
00BbEMaMu ITOTOOHBIX TE.

IIVIAHUPYEMBIE PE3YJIBTATHI



JIMHHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTAaThl OCBOEHMS MporpamMmbl yueOHOro mnpeamera «MaTtemaTuka»
XapaKTEepU3yOTCs:

I'paknanckoe BocnnuTaHue:

c(OPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMKM OO0ydYaromierocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCHMCKOro OOIIEeCTBa, MPEACTABIEHUEM O MaTeMaTHUYECKHX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUH, TPOLEAYyp TpakJIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHl U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAIBHBIMM WHCTUTYTaMHU B
COOTBETCTBUH € UX (YHKIMSIMHU U Ha3HAUEHUEM.

IIaTproTHYecKkoe BOCIMTaHUE:

c(OPMHPOBAHHOCTHIO POCCHIUCKOM Ipa)K1aHCKOW MACHTUYHOCTH, YBAKEHHUS K MPOLLIOMY
W HACTOSALIEMY POCCHUHMCKOM MaTEeMaTUKH, LEHHOCTHBIM OTHOLIEHHEM K JOCTHKCHHUSIM
POCCHIICKMX MAaT€MaTUKOB M POCCUHUCKOM MAaTEMATHYECKOW IIKOJIbI, K HMCHOJb30BAHUIO ATHUX
JNOCTHKEHHUM B IPYruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOTO Hapoaa; cHOpMHPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, STUYECKOI'O IOBEICHHUS, CBI3aHHOIO C NPAKTUYECKUM IIPUMEHEHUEM
JOCTWIKCHUM HAyKU U JEATEIBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOI'O BKJIAaJa B IIOCTPOCHHE
YCTOMYMUBOTO OYAYILEro.

JcTeTH4ecKoe BOCIIUTaHue:

JCTETUYECKMM  OTHOLIEHWEM K  MHpPY, BKIIOYAas  OCTETUKY  MaTEMaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEHIeHUH, PpacCy ACHUH; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM aCIEeKTaM pa3jnYHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHS NPUMEHATh MaTeMaTH4YecKHe 3HaHUS B HHTEpecax
3JI0pOBOTO U 0e30MmacHOro obpasa *XU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 37I0POBBIO
(3mopoBoe mHTaHUE, COATAHCUPOBAHHBIA PEXUM 3aHATHHA M OTHbIXa, PeryisipHas (u3uueckas
AKTUBHOCTH); (PU3NYECKOTO COBEPUICHCTBOBAHMSA, NMPHU 3aHATUSX CHOPTHUBHO-0370POBUTEIHLHON
JESATEITBbHOCTBIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYZly, OCO3HAHUEM LEHHOCTU TPYIOJIIOOUS; MHTEPECOM K Pa3IMYHBIM
chepam mpodheccHOHANBFHOM AESTENbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPHIIOKEHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BbIOOp OyAylieil mpodeccuu U peaan3oBbIBaTb COOCTBEHHBIC
KU3HEHHbIC IUIaHbI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3oBaHHIO H
camM000pa30BaHUIO HA IPOTSHKEHUH BCEH )KM3HU; TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PELLICHUN
IIPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPABICHHOCTH.

JKO0JIOTHYEeCKOe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTHIO 3KOJIOTUYECKOM KyJIbTYphl, MOHUMAHUEM BIMSHUS COIHAJIBLHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSIHUE NPUPOAHOW M COLMAIBHOM Cpelbl, OCO3HAHHWEM
I00AaNBPHOTO  XapakTepa JKOJIOTMYECKHUX  MpoOsieM; OpUEeHTalMel Ha  [pUMEHEHHE
MaTeMaTHYeCKUX 3HAHUW ISl pelIeHHs 3ajad B 00JacTU OKPY’Kalolled Cpellbl, MIIaHUPOBAHUS
IIOCTYIIKOB ¥ OLIEHKU UX BO3MOKHBIX IOCIEACTBUMN I OKPY KAIOLIEN CPEIbI.

IleHHOCTH HAYYHOI'0 TO3HAHUA:



c(OPMHPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTUKH, TOHUMAaHHUEM MAaTeMaTHUYECKOW HayKH Kak cepsl
YeJIOBEYECKON NEATEIbHOCTH, 3TAllOB €€ pa3BUTHSA U 3HAYMMOCTHU JUIsl pA3BUTHUS LIMBUIIN3ALINN;
OBJIaJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTHYECKON KyJIbTYpPOU KaK CpeJCTBOM ITO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENbCKYIO NEATEIbHOCTh UHIUBUIYAIbHO
U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpenmMeTHble pe3yabTaThl OCBOCHHUS MIPOrpaMMbI Y4eOHOTO TipeameTa « MaTemMaThkay
XapaKTepU3ylOTCs ~ OBJAJEHHEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OelCMEUAMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBLIMU — OCUCMBUAMY,  YHUBEPCATbHbIMU — Pe2YIamMUEHbIMU
oelicmeusmu.

1) Vuueepcanvnvlie noznasamenwvmsle oeticmsus, obecnewusarom hopmuposanue 6A308blx
KOCHUMUBHBIX NPOYECCO8 00 Yaowuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYHCAOwe20 Mupa;,
npuMeHeHue 102U4eCKUX, UCCIe008ameNbCKux onepayuil, ymeHui pabomams ¢ uHgopmayueti).

Ba3oBble oruyeckue geicTBus:

® BBIABJIATH U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMaTHUYECKUX OOBEKTOB,

MOHSITUI, OTHOIICHUH MEXIY MOHATUAMHU; (HOPMYIHPOBATH OMPEICIICHUS TOHATUN;
yCTaHABJIMBAThH CYIIECTBEHHBINH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIs1 00001IIeH s
¥ CPaBHEHHUSI, KPUTEPUHU TIPOBOJMMOTO aHAIIH3A;
®  BOCIPHHUMATh, (OPMYJIHPOBATH U MPEOOPA3OBBIBATH CYKICHHS: yYTBEPAUTEIBHBIC U
OTpuLaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIUE; YCIOBHBIE;

®  BBIIBJISATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOpEUHS B (haKTax,
JTaHHBIX, HAOMIOACHUSX W YTBEPKACHUSX; IpeAjaratb KPUTEPUH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUL;
® JenaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX U WHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3AKIIOUCHU IO aHAJIOTHH;

® TIPOBOJMTH CAMOCTOSITEIHHO JOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUH (TIpsIMBbIE
U OT TMPOTHBHOTO), BBICTPAWBATh ApPTYMEHTAIUIO, NPHUBOIUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYKJICHUS U BBIBOJIBL;

® BpIOMpaTh croco0 perieHUs y4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BEIOUpaTh Hanbomee MOAXOASIIMNN ¢ YYETOM CaMOCTOSITENIbHO BBIJICICHHBIX
KpUTEPUEB).

ba3oBble ncciienoBare/bCKue 1eHCTBHA:

® UCIONB30BaTh  BOMPOCHl  KaK  HCCIIENOBATENIbCKHA  WHCTPYMEHT  TMO3HAHUS;
(dopMyIHpoOBaTH BONMPOCH, (PUKCHUPYIOLIHE MPOTHBOPEUYHUE, MPOOIIEMy, yCTaHABINBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATh CBOIO MO3HIIHUIO,
MHEHHUE;

® [IPOBOAWTH CAMOCTOSITENIbHO CIUIAHMPOBAHHBIA OSKCIIEPUMEHT, HCCIIEJOBAHUE TIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHM4ecKoro oOBeKTa, SBIEHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy OObEKTaMH, SBICHUSMU, POIIECCAMU;

® caMmMoCTOSITENbHO  (OpMYyIUpPOBaTh 000OIIEHUS W  BBIBOABI IO  pe3yibTaTraM
NPOBEAEHHOIO HAOIOJCHNS, UCCIIEIOBAaHUs, OLEHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX
pE3yJIbTAaTOB, BBIBOJOB U 0000IIECHN;



® [IPOTHO3MPOBATH BO3MOXHOE PAa3BUTHUE MPOLIECCa, & TAK)KE BBIIBUTATH TPEATIOI0KEHUS
0 €ro pa3BUTUH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

®  BBIABIATH NeUIUTH HH(DOPMAINH, JaHHBIX, HEOOXOIUMBIX U OTBETa Ha BOIPOC U
JUTSL PEeUICHUS 3a/1a4H;

* BpIOuMpaTh HWHPOPMANMIO W3 WCTOYHWKOB pPA3JIMYHBIX THIIOB, AHAIN3UPOBATH,
CHCTEeMAaTH3MPOBaTh M HWHTEPIPETUPOBATH MH(POPMAIMIO PA3TUYHBIX BHUAOB U (GOpM
Ipe/ICTaBICHNUS;

® CTPYKTypupoBaThb HH(OpMAIMIO, MPEACTaBIATH €€ B Pa3IUUHbIX (opmax,
WITIOCTPUPOBATH IpadUuecKy;

® OLEHHMBATh HAAEKHOCTH MHGOPMAIMM IO CAMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) Vhusepcanvhvie KOMMYHUKAmMueHwle Oeticmsus, obecneuusarom c@hopmuposanHoCcms

COYUANLHBIX HABLIKOG 00YUAIOUJUXCHL.

Oo0wmenne:

® BOCIPHHUMATH U (OPMYJIUPOBATH CYKACHUS B COOTBETCTBUH C YCIOBHUSAMH U LEIIMHU
OOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3PEHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, 1aBaTh NOSCHEHHS 10 XOAY PEIICHHs 331a4l, KOMMEHTHPOBATh
HOJYYCHHBIH pPe3yibTaT;

® B X07€ 00CYXIEHHS 33/1aBaTh BOIPOCHI TI0 CYIIECTBY 00CYKIaeMOM TEMBI, TPOOIIEMBI,
pemaemMoi 3a/1a4u, BEICKAa3bIBaTh UJICH, HAIICJICHHBIC HA MTOUCK PEIICHHS; COTTOCTABIISATh
CBOM CYXKJICHUS C CY)KJICHHUSMH JIPYTHX YYACTHUKOB JIMAJIOTA, OOHAPYKHBATH PAa3JINIHe
M CXOJCTBO IO3MIMI; B KOPPEKTHOH Qopme (opMyiIMpoBaTh pa3HOITACHS, CBOU
BO3PaKEHHUS;

® [peACTaBIATH Pe3yJbTaThl PELICHUS 3aJau, SKCIIEPUMEHTA, UCCIIE0BAaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BBICTYIUIEHHS C Y4E€TOM 3ajay NMpe3eHTALUU U
O0COOEHHOCTEN ayJUTOPHH.

CoTpyaHnuecTBo:

® TIOHUMATH H MCIIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW M MHAWBUIYATBHON paOOTHI U
peleHnn yueOHbIX 3a/1a4; MPHHUMATH [1eJIb COBMECTHOH NI TETFHOCTH, TUIAHUPOBATh
OPraHM3alHUI0 COBMECTHOM paboOThI, paclupenesTh BUAbI padoT, JAOTOBAPHBATHCS,
00CyXIaTh IpoLece M pe3ynbTaT padoThl; 0000IIaTh MHEHNST HECKOIBKHUX JIIOACH;

®  y4YacTBOBATh B IPYMIOBBIX (hopmax paboTsl (00CykIeHusi, 0OMEH MHEHUH, «MO3TOBBIC
IITYPMBI» U UHBIE); BBIMOIHATH CBOIO YaCTh paObOTHl M KOOPAUHUPOBATH CBOM JEHCTBHUS
C APYTUMH YJCHaMHU KOMAaH[Ibl; OI[CHUBATh KAYECTBO CBOETO BKJIaJa B OOIIUNA MPOAYKT
10 KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYAaCTHUKAMHU B3aUMOCHCTBUSI.

3) Yuusepcanvnvie pecynamuenuie oelicmaus, obecneuusarom Gopmuposanue CMoiCio8bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCIU.

Camoopranuszauus:

®  COCTaBJIATH IUIAH, AITOPUTM PEILICHHUS 3a/1a4H, BEIOUPATh CIIOCO0 PEeLIeHUs ¢ y4ETOM
MMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATH BapUAHTHI pElIeHU ¢ yuéTOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb:



® BIAJCTh HaBBIKAMU II03HABATENLHOW pe(dIeKCHMM KaK OCO3HAHHS COBEPIIAEMBIX
JCMCTBUH M MBICIUTENBHBIX TPOLECCOB, MX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOLEcca M Pe3ysbTara PEIICHHs MaTeMaTHYECKOU
3a/1a4H;

® [peaBHJETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPU PELICHUH 3aa4Hl, BHOCUTh
KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HAWJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OLEHMBATh COOTBETCTBUE pe3yJibTaTa LEJIW U YCIOBUSAM, OOBSACHATH NPUYMHBI
JOCTIDKEHUSI WIIM HEIOCTHKEHUS pPe3yJbTaTOB JAEATENbHOCTH, HAaXOIUTh OIIMOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

10 KUIIACC

OmnepupoBaTh NOHATHAMH: TOUYKA, IPsAMast, TNIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICACTBHS 3 HUX MPU PEHICHUH T€OMETPHUECKIX
3aj1ad.

OnepupoBaTh MOHATUAMHU: MAPAVICIBHOCTh W MEPIEHAUKYISIPHOCTh TNPSMBIX U
IUIOCKOCTEM.

KnaccuduiupoBats B3anMHOE pacIiooKEHUE MPSIMBIX U IIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh TMOHATHAMHU: JBYTPAaHHBIA yroj, TpaHW JBYTPaHHOTO yria, pedpo
JIBYTPAHHOTO YTJIa; JMHEHHBIN yroi ABYTPAaHHOTO YIiIa; IpaJyCcHas Mepa JABYTPaHHOTO yTJa.

OmnepupoBaTh MOHSATHSAMHU: MHOTOTPAHHUK, BBITYKJIBIH U HEBBIMYKIBIH MHOTOTPaHHUK,
3JIEMEHTHl MHOTOT'PAaHHUKA, TPABUIIBHBI MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAHHUKOB (MHMpaMuja; MpU3Ma, MPSMOYTOJIbHBIN
napaenenurnen, Kyo).

KnaccudummpoBaTtb MHOTOTpaHHUKH, BBIOMpass OCHOBaHMA JUIA  KJIACCH(HKAIUU
(BBIIYKJIBIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKH; TPABWIbHBIE MHOTOTPAHHUKHU; TpsMBIE U
HAKJIOHHBIE TIPU3MBI, TAPAJUICIICTIATIEIbI ).

OmnepupoBaTh MOHATUSIMH: CEKYIIasi TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSICHATD MPUHIMITEI TOCTPOCHHS CEYCHNH, NCTIONIB3YSI METO/T CIIE/IOB.

CTpouTh CeueHHs MHOTOTPAHHHUKOB METOJIOM CJIEJOB, BBHIMOJHSATH (BBIHOCHBIE) TUIOCKHE
YepPTeXXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3a1au Ha HAXOXKAEHUE T€OMETPUIECKHUX BEJIMUMH IO 00pa3liaM MM ajropuTMam,
NPUMEHSS] U3BECTHBIE AHAJUTUYECKHE METOJbI MPH PEHICHWH CTAaHJApTHBIX MaTeMaTHYECKHX
3aJa4 Ha BBIYMCIICHUE PACCTOSIHUNA MEXIY ABYMS TOYKAMH, OT TOYKH JIO0 HPSMOM, OT TOUKH J0
TUTOCKOCTH, MEX/Ty CKPEIIUBAIOIIIUMHUCS MPSIMBIMH.

Pemrate 3aaun Ha HAXOXKACHUE TEOMETPUICCKHIX BEJIMYHH 110 00pa3liaM MK allrTOpUTMaM,
HPUMEHSS U3BECTHBIC aHAJTUTHYECKHE METOABI NMPH PEIICHWH CTAaHAAPTHBIX MaTeMaTHYECKUX
3a7a4 Ha BBIYHMCICHHE YIJIOB MEXKIY CKPEHIMBAIOIIMMHCSA TPSAMBIMH, MEXIy MpSIMOH U
IUIOCKOCTBIO, MEX/Y TUIOCKOCTSIMH, IByTPaHHBIX YTJIOB.

Boruncnare 00bEMBI U TUIOIIAN TOBEPXHOCTEH MHOIOIPAaHHHUKOB (IpU3Ma, MUpaMuaa) ¢
pUMEHEHHEM (POPMYII; BBIYUCISATH COOTHOIICHUS MEXTy TUIOIIAASIMU IIOBEPXHOCTEH, 00bEMaMu
HOJJOOHBIX MHOTOT'PAaHHHKOB.



OnepupoBath TOHATHUSAMH: CHUMMETpPUS B MPOCTPAHCTBE; IIEHTP, OCh W IJIOCKOCTh
CUMMETPUU; LIEHTP, OCh U TUNIOCKOCTh CUMMETPHH (PUTYPHI.

N3Bnekath, mpeoOpa3oBeIBATh M UHTEPIIPETHPOBATh UHGOPMAITUIO O MPOCTPAHCTBEHHBIX
TeOMETPHUYSCKHUX (PUTYPAX, MPEACTABICHHYIO Ha YepTEkKaX U PUCYHKaX.

[IpumensaTh reoMmeTpudeckue (aKTBI IS PEIICHUS CTEPEOMETPUYECKUX — 3ajad,
NPEIOIarafoIIuX HECKOJIBKO IIATrOB PEIICHUs, €CIU YCJIOBUS NMPHUMEHEHHs 3a/JaHbl B SIBHOU
dhopwme.

[IpumMeHsaTh TpOCTEHIIME MPOrPAaMMHBIE CPEICTBA M 3JICKTPOHHO-KOMMYHHUKAIMOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKHX 3a/1au.

[IpuBOUTE, TpHUMEpPHl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TIPUPOJE U IKHU3HH,
pacrno3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IpuMeHSITh TIONyYEeHHBIC 3HAHUS HA TPAKTHKE: aHAIM3UPOBATH PEATbHBIC CUTYallUd H
MPUMEHITh W3YYCHHBIC TIOHATHS B  MpoIecce IOUCKAa  PENICHHS  MaTeMaTHYeCKU
cOpMyYITHPOBaHHOW TPOOIEMBI, MOJICITUPOBATh pPEATbHBIC CHUTyallHd HA S3bIKE T'€OMETPHH,
UCCIIEIOBATh TOCTPOCHHBIC MOJICNIM C WCIOJIB30BAHUEM T€OMETPUYECCKHX TIOHSTHH U TEOPEM,
ammapara anreOpbl; penath NpakKTUYECKUE 3a1auH, CBSI3aHHBIC C HAXOXKICHUEM TeOMETPHUYECKUX
BEJIMUMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosan4yecTBo 4yacos
Ne HaumeHoBaHue pa3aesioB U TeM NPOrpaMMbl KoHnTpoJsbHbIe JuekTponnbIe (UNPpPOBLHIC)
n/n Bcero paGoTHI o0pa3oBaTe/ibHbIE pecypcChl
1 Bsenenue B ctepeoMeTpuIo 10 bubamorexa LIOK
https://m.edsoo.ru/1¢209e37
) [Ipsmbie IIJ'IOCKOCTI/I B npocTpaHcTBe. [lapamienbHOCTh IPSAMBIX U 12 | bubnuorexa [JOK
IJIOCKOCTEM https://m.edsoo.ru/1¢209e37
3 IlepneHquKyIAPHOCTD NPSAMBIX U IIJIOCKOCTEN 12 Bubmmorexa IOK
https://m.edsoo.ru/1¢209e37
4 VYTIuIbl MEXAY IPSAMBIMU U IUNIOCKOCTAMMU 10 1 bubamorexa LIOK
https://m.edsoo.ru/1¢209e37
bu6nuoreka [JOK
. Muororpantitici i httos://m.edsg).ru/ 1¢209e37
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 Bubmmorexa IOK
https://m.edsoo.ru/1¢209e37
7 IToBTOpEHME: CEUECHMS, PACCTOSTHUS U YTIIbI 4 1 Bubmiorexa LIOK
https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB IO ITPOTPAMME | 68 4



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

INIOYPOYHOE INIAHUPOBAHME

10 KIIACC
ara
Kosin4ecTBo 4acoB A JJIEKTPOHHbIE
Ne n3yveHus uupoBbIe
Tema ypoka
n/n KonTtpoibHbIe o0pa3oBaTe/ibHbIE
Bcero IVIaH | QakT
paﬁOTbl pecypchl
OCHOBHbIE OHSTHS CTEPEOMETPUU: TOUKA, MPAMAs, INIOCKOCTh, IPOCTPAHCTBO.
1 | IIpaBuna n3o00pakeHUs Ha PUCYHKAX: H300PaKEHUS TUIOCKOCTEH 1 02.09 bubmmorexa HOK
p p puey ) p ’ ' https://m.edsoo.ru/aecc77cd
NapajuIeNIbHBIX IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA
2 | Ilonstus: nepeceKkaromuecs mioCKOCTH, IEPECEKAIOIIUECs MPsAMast U INIOCKOCTh 1 04.09 bubamorexa LHOK
HATHSL: , .
p B p H P https://m.edsoo.ru/2d8a9¢99
3 | Ilonarus: nepecekaronyecs MiI0CKOCTH, IEPECEKAIOLIUECS MPsMas U TIOCKOCTb 1 09.09 bubmmorexa LHOK
- 1ep = - T1ep H P ' https://m.edsoo.ru/db685¢73
4 3HAKOMCTBO C MHOTOT'PaHHUKAMH, U300paKeHHEe MHOTOTPAaHHIKOB HA | 11.09 bubnmnoreka [JOK
PUCYHKaX, Ha IPOCKLIMOHHBIX YepTexKax ' https://m.edsoo.ru/a63959%ed
5 HauanpHbie cBeieHus 0 KyOe U mupamMuie, ux pa3BépTku u Mozenu. CedeHust 1 16.09 bubnuorexa [JOK
MHOT'OTPAaHHUKOB ' https://m.edsoo.ru/b30dff38
6 Hauanpubie cBeienus o ky0e u mupamuie, ux pa3BépTku u Mmozenu. CedeHust | 18.09 bubnmoreka [JOK
MHOTOIPaHHUKOB ’ https://m.edsoo0.ru/3d8ffd32
7 [TonsTHE 006 AKCHOMATUYECKOM MTOCTPOCHUU CTEPEOMETPUH: AaKCHOMBI | 73.09 bubnmnoreka [JOK
CTEPEOMETPHH U CIIEICTBUS U3 HUX ' https://m.edsoo.ru/OccScdfe
g [TonsiTre 06 akCHOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPUH: aKCHOMBI 1 75.09 bubmuoreka [IOK
CTEPEOMETPUU U CIIEICTBUSA U3 HUX ' https://m.edsoo.ru/239¢8cb4
9 [TonsiTve 06 aKCMOMATUYECKOM TIOCTPOCHUH CTEPEOMETPUH: aKCHOMBI | 30.09 bubnmoreka [JOK
CTEPEOMETPHUM U CIIEICTBUS U3 HUX ’ https://m.eds00.1ru/65c6b106
10 [TonsiTHE 006 aKCHOMATUYECKOM MTOCTPOCHUU CTEPEOMETPUH: AaKCHOMBI 1 02.10 bu6muoreka [JOK
CTEPEOMETPUM U CIEICTBUSA U3 HUX ' https://m.edsoo.ru/258fc245
11 | B3aumHOe pacmnoioxKEeHHUE NPSIMbIX B IPOCTPAHCTBE: MEpECEKAIOIINECH, 1 07.10 bubnuorexa [JOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245

nmapajICJIbHBIC U CKPCIIUBAIOIIUCCA ITPAMBIC

https://m.edsoo.ru/1a252016

12 [TapannenbHOCTb NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapaJuIeIbHbIE 09.10 bu6mmoreka [JOK
IIPSIMBIE B IIPOCTPAHCTBE; MapaLIEIbHOCTh TPEX MPSIMBIX ' https://m.edsoo.ru/93ad36b3
13 [TapannenbHOCTh NMPSIMBIX U INIOCKOCTEN B pocTpaHcTBe: [lapanienbHOCTh 14.10 bubnuorexa [JOK
MPSMON U TUIOCKOCTH ' https://m.edsoo.ru/ee1d19b9
bubmnorexa [JOK
14 |V 16.10
TJIbI C COHANPABICHHBIMU CTOPOHAMU hits://m.edsoo ra/9F407 1h9
but6mmoreka [IOK
15 |V 21.10
FOI MEHTY TIPAMBIMI B IPOCTPAHCTBE https://m.edsoo.ru/fe733862
but6mmoreka [JOK
16 23.10
Yroa Mexay npsiMbIMU B IPOCTPAaHCTBE httos//m.edsoo.ru/293 52920
but6mmoreka [JOK
1 II i: A1
7 apaJuIeIbHOCTD IJIOCKOCTEN: MapaiebHble INIOCKOCTH 06 httos://m.edsoo /261 86255
bu6nunoreka [IOK
18 | Cpoii i 11.11
BOIICTBA MapalIeNbHbIX MIJI0CKOCTEN httos://m.edsoo 1u/e504d656
19 [Ipocreiime npocTpaHCTBEHHBIE (PUTYPHI Ha MIIOCKOCTU: TETpa’p, KyoO, 1311 bu6muoreka [IOK
napasuiesICuIe,| ’ https://m.edsoo.ru/4a28dc02
but6mmoreka [JOK
2 I1 i 18.11
0 OCTPOCHHE CeHCHIH 8 https://m.edsoo.ru/1d434d0f
bubmuorexa [JOK
21 |11 i 20.11
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26feSd
2 KonrponbHas padora no Teme "[Ipsimble 1 IIIOCKOCTH B IPOCTPAHCTBE. 2511 bubnuoreka LIOK
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTER" ' https://m.edsoo.ru/9a0a9%56
” [TepieHAMKYIAPHOCTD MPSIMOM U TIJIOCKOCTU: MEPHEHIUKYJISIPHBIC PSIMBIEC B 2711 bubmmoreka [JOK
MIPOCTPAHCTBE ' https://m.edsoo.ru/b19f6a5d
bubnnorexa [JOK
24 |11 02.12
psAMBbIE MapalijiesibHble U MEePIEeHIUKYISIPHbIE K MIIOCKOCTH hits://m.edsoo ru/0ac] 1¢95
25 | Ilpsmsle mapajuienabHbIe U MEPIEHINKYISIPHBIE K INIOCKOCTH 04.12 bu6muoreka [IOK



https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
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
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95

https://m.edsoo.ru/ba545966

. bubnuorexa [JOK
26 | Ilpusnak 09.12
p NEPIEeHIUKYISIPHOCTH MPSIMON U TIIOCKOCTH httos://m. edsoo.ru/fR5bfed6
but6mmoreka [IOK
27 | Ilpu3Hak nepneHauKyIsipH I 11.12
p p 8 y p oct HpHMOH 1 IIocKoCTH https://m.edsoo.m/79165d15
but6mmoreka [JOK
28 | Teopema o Ol NepIeHIuK OM IJI0CKOC 16.12
PEMa © TIpAMOH TICPTIEHIHKY P HOM ILT . https://m.eds00.ru/635¢5087
bubnuoreka [IOK
29 | Teopema o npsiMOM IEPHEHAUKYISIPHON TIIIOCKOCTH 18.12
P P PHEHIHIY AP https://m.edsoo.ru/bd3745f8
bubnuoreka [IOK
30 | Teopema o npsAMOil epHEHAUKYISAPHON MIIOCKOCTH 23.12
P P PHCHIHKY AP https://m.edsoo.ru/7d18834b
31 [lepneHIuKyIsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU J0 IUIOCKOCTH, 7512 bubmuoreka [IOK
paccTostHue OT IPSAMOM J10 TIOCKOCTH ' https://m.edsoo.ru/33¢477d3
1 [lepnieHIUKyIsIp U HAKIOHHBIE: PACCTOSHUE OT TOYKHU A0 TUIOCKOCTH, 13.01 bu6muoreka [IOK
paccTosiHue OT NPSMOM [0 IIIOCKOCTH ' https://m.edsoo.ru/66fefadd
13 [leprieHquKyISIp ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TIIOCKOCTH, 15.01 bubnmoreka [JOK
paccTostHue OT IPSAMOM JI0 TIOCKOCTH ’ https://m.edsoo.ru/a5b7b8e3
34 [lepnieHIuKyIsIp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU J0 IUIOCKOCTH, 20.01 bubnuoreka [IOK
paccTostHue OT IPSAMOM JI0 TNIOCKOCTH ' https://m.edsoo.ru/dbee22bc
bubmuorexa [JOK
35 | Vr OCTPAHCTBE: YIoJl MEX oM OCKOCTBIO 22.01
b1 B TPOCTPAHCTES: YTOI MENCLY HPAIMOH H U TB https://m.edsoo.ru/6b61b2b4
bubnunoreka [IOK
36 a i yTOJI, €HHBIHA yTO aHHOT'O a 27.01
JlByrpaHHbIii yroft, IMHCHHbII yroit ABYTpaHHOro yrt https://m.edsoo.ru/5fa0b3ce
bubnuoreka [JOK
37 BYT'PaHHBINA yIoJI, E€HHBIA yTO aHHOT'O a 29.01
fleyrp 1 YTOTL, JIMHEHHEIM YTOM ABYTPAHHOTO YT https://m.edsoo.ru/c7c777ed
18 [leprieHIUKYASIPHOCTD IIIOCKOCTEMN: TPU3HAK MEPIICHIUKYIISIPHOCTH JIBYX 03.00 bubnmnoreka [JOK
IJIOCKOCTEM ' https://m.edsoo.ru/ec3e2da3
39 | IlepneHAUKyYJIIPHOCTD IUIOCKOCTEN: MPU3HAK NEPIEHIUKYIISIPHOCTH JBYX 05.02 bubnuoreka [IOK
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IJIOCKOCTEN

https://m.edsoo.ru/ed9e2a8e

HepHeH,Z[I/IKy.TIHpHOCTB IUIOCKOCTEI: MPpU3HAK MCPIICHAUKYIIAPHOCTU ABYX

but6mmoreka [JOK

40 IIOCKOCTEH 10.02 https://m.edsoo.ru/ba75dc57
. bu6nuoreka IIOK
41 | Teopema o Tpéx nepneHAUKYIAPAX 12.02 httos://mLe dsocI)l.m 104972cde
N bu6muoreka [JOK
42 | Teopema o Tp€x MepHNEHAUKYIAPAX 17.02 httos://m.e dsocl)l.m 157188a7d
" bubnuoreka [IOK
43 | Teopema o TpEX MepreHIUKYIIpax 19.02 hits://m.c dsocI)l.ru 19£246736
44 Konrponbnas padora no temam "[leprneHauKyISIpHOCTh NPSMBIX U TIOCKOCTEH" 24.00 bubnuoreka [IOK
1 "YT1bl MEXy NPSAMBIMU U IUIOCKOCTSIMU" https://m.edsoo.ru/5b971ef3
45 [loHATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPaHHHKA, BBITYKJIbIE U 26.02 bubmuoreka [{IOK
HEBBIIYKJIbIE MHOIOTPAHHUKH; pa3BEPTKAa MHOIOTPAaHHUKA https://m.edsoo.ru/2d24e873
46 [Ipu3ma: n-yrosbHas npu3ma; TpaHd 1 OCHOBAHUS MIPU3MBI; IpsiMas U 03.03 bu6mmoreka [IOK
HaKJIOHHAs MPU3MBI; OOKOBAs U MOJTHAS] TIOBEPXHOCTH MPU3MBbI https://m.edsoo.ru/b4ad63ad
. . bubmuoreka [IOK
47 | Ilapannenenurnen, TpsIMOYTOJIbHBIN TTapaJIeIeTUIE ] U €r0 CBOMCTBA 05.03 hits://m.c dsocI)l.ru 18a7be683
43 [Mupamuna: n-yronpHasi MUpamMuaa, TpaHU H OCHOBAHHUE MTUPAMHU/IBI, OOKOBAs U 10.03 bubnmnoreka [JOK
IIOJIHAS IOBEPXHOCTh TUPAMU/IBL; IPABWIbHAS U yCEUEHHAA TUPaMHUIA https://m.edsoo.ru/fblcd0as
[IpaBuIbHBIE MHOTOTPAHHUKU: MIOHATHE NPAaBUIBHOTO MHOTOTPAHHUKA,;
49 | npaBuiIbHAs IpU3Ma U NIpaBUWIbHAS IMPaMK/IA; IPABUIIbHAS TPEYTrOIbHAsI 12.03 Bubnmorexa LOK
NMpaMIa 1 NpABITHHEL TETpasp: KyO https://m.edsoo.ru/074c8865
50 [IpencraBnenue o mpaBUWIbHBIX MHOTOTPAHHUKAX: OKTa’3p, NOJAEKAdAp U 17.03 bu6mmoreka [{JOK
HUKOCAdIP. https://m.edsoo.ru/a0fdd5Sbf
CuMMeTpHst B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOUKH, ITPSIMOH,
51 | mIOCKOCTH. DIEMEHThl CHMMETPUH B MIUPAMUJIAX, MTAPATUICIICTIUIIECIAX, 19.03 bubmorexa [TOK
https://m.edsoo.ru/b9e777d9
MIPaBWJIbHBIX MHOTOTpaHHUKAX
52 | BoluucieHnue 3JeMEHTOB MHOTOIPaHHHUKOB: pEOpa, AUaroHaiu, yribl 24.03 bubmuoreka [IOK
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https://m.edsoo.ru/6¢cdbecef

53 [Tmomane 60KOBOI MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH MPSMON TTPU3MEI, 26.03 bubmmoreka [JOK
TJI0IaIh OCHOBAHUH, TeOpeMa 0 OOKOBOH MOBEPXHOCTH MPSIMOU MPU3MBI ) https://m.edsoo.ru/37d84157
54 [Tnomaae 60KOBOM MOBEPXHOCTH M MIOBEPXHOCTH MPABUIIHBHON THPAMUJIBI, 07.04 bubnmnoreka [JOK
TeopeMa o TUIOIIAAN OOKOBOM MOBEPXHOCTH YCEUEHHON TTHPAMHUIBI ' https://m.edsoo.ru/5603e¢30b
" " but6mmoreka [JOK
55 | O6o6menue mo Teme "MHOTOTpaHHUKH 09.04 httos://medsoo.ra/a05£5¢04
N bubnuorexa [JOK
IT 14.04
36 onsTHe 00 00BEMe 0 https://m.edsoo.ru/7ad0020b
N bubnuorexa [JOK
16.04
37 | ObLEM mHpamhp 6.0 https://m.edsoo.ru/235171b3
N bubmuorexa [JOK
21.04
58 | OOBEM mHpamhp! 0 https://m.edsoo.ru/f47dfefd
N bu6mmoreka [JOK
59 | OOREM mpammp! 23.04 https://m.eds00.ru/79¢10312
N bubnuotexa [JOK
60" | OOwém nupavi b 28.04 https://m.edsoo.ru/2faadc3f
N but6mmoreka [IOK
61 | OOveM mpusme! 30.04 https://m.eds00.ru/79853608
N bu6nunoreka [IOK
62 | OOvEM mpusMEI 07.05 https://m.eds00.1u/1053890
N bubmuorexa [JOK
63 | 00 12.05
DM TIPHIMEL https://m.edsoo.ru/482d3f51
N bubmuorexa [JOK
64 K 0 "O6 " 14.05
OHTpPOJIbHAS PabOTa MO TeMe '5EMBI MHOTOTPAaHHUKOB hitos://m._edsoo. r/28a6573¢
65 [ToBTrOopenue, 0000mIeHNE cucTemMaTn3anus 3HaHui. [locTpoenue ceyeHuii B 19.05 bubmuoreka [IOK
MHOTOTPaHHUKE ' https://m.edsoo.ru/098bedad
66 | IloBTOpenue, 0000IICHIE cUCTeMaTH3aIus 3HaHUH. BeIaucienrne paccTosHUMA: 21.05 bubmorexa [TOK

https://m.edsoo.ru/f7792ba9
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MCXKIAY ABYMA TOYKaMH, OT TOYKH O0 prIMOfI, OT TOYKHU 0 ITIOCKOCTHU, MCKIY
CKpCIIUBAOIUMUCA IIPAMBIMU

67 | Utoroast KOHTpOJbHas paboTa 1 26.05 bromorexa LIOK
https://m.edsoo.ru/b9146bc0
[ToBTOpenue, 0000IIEHNE cUCTEMAaTH3aLUs 3HAHUN. BrIurciieHne yriioB: MexIy
68 | CKpEIUBAOIINMICA TIPAMBIMI, MEXKIY IIPSIMOU U TUIOCKOCTBIO, IBYIDAHHBIX 1 bubnnorexa LIOK
P m p ’ Ay ip » JIBYTP https://m.edsoo.ru/56765e8b
YTJIOB, YTIIOB MEXIY TJIOCKOCTSIMU
OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KIIACC
Kon . .
IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOH 00pa30BaTe/IbHOM
TIPOBEPSIEMOTO NMPOrpamMMbl CpeHero o01ero o0pa3oBaHusA
pe3yJabTarta
7 I'eomeTpus
7.1 OnepupoBaTh NOHATHAMU: TOUKA, IPsAMAas, INIOCKOCTh
7.2 [IpuMeHATh aKCUOMBI CTEPEOMETPHUH U CIAEACTBUS U3 HUX IIPU PEIIEHUN F€OMETPUYECKHX 3a/1a4
7.3 OrnepupoBaTh NOHATHIMU: APAILIEIBHOCTD U MEPIIEHIUKYIISPHOCTD MPSAMBIX U MJIOCKOCTEN
7.4 KnaccuduimpoBaTs B3aMMHOE pacioioKeHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE
75 OHepI/IpOBa;TL I\IJOHSITI/ISIMI/IZ JIBYTPAHHBIN yTOJI, TPaHU JIBYTPAHHOTO yria, peOpo IBYTpaHHOTO
yriia, JUHEHHBIA yroJl ABYTPaHHOTO YyIJla, rpajyCcHas Mepa ABYTPaHHOTO yria
76 OnepupoBaTh NOHATUSIMU: MHOTOI'PAHHHUK, BBIITYKJIBIA U HEBBIMYKJIbI MHOTOI'PAHHHK, 3JIEMEHTHI
' MHOTOIPaHHUKA, TPaBUIbHBIN MHOTOTPAHHUK
77 Pacnio3naBath OCHOBHBIE BHIbI MHOTOTPAHHUKOB (TIMpaMHaa, TMPU3Ma, MPSIMOYTOJIbHBIN
napajuiesenumnes, Kyo)
KnaccudunupoBars MHOTOTPaHHHUKH, BEIOMpasi OCHOBaHUS JUIS KiaccU(UKAMK (BBITYKIbIC U
7.8 HEBBIMTYKJIbIE MHOTOTPAHHUKH, MPAaBWIbHbIE MHOTOTPAHHUKH, MPSMbIE U HAKJIOHHBIE MPHU3MBI,
napasuieeune /bl)
7.9 OnepupoBaTh NOHATUIMU: CEKYLIAs IIIOCKOCTb, CEUEHNE MHOTOTPAHHUKOB
7.10 OOBSCHATH MPUHIIMIIBI TOCTPOEHUS CEUEHUH MHOTOTPAHHUKOB, UCIIOJIB3YSl METO/] CIIEJIOB
711 CTpouth cedyeHnss MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBHITIOJHATH (BBIHOCHBIE) MJIOCKHE YEPTEKH
' U3 PUCYHKOB MIPOCTHIX O0BEMHBIX (PHUTYp: BUJ CBEPXY, COOKY, CHH3Y
Pemarp 3asaun Ha HaxXOXXJIEHHE T€OMETPUYECKHX BEIMYMH MO 00pa3llaM WM allfOpUTMaMm,
712 NPUMEHSS U3BECTHBIE AHAIUTHYECKUE METOJbl MPHU PEIICHUH CTAaHJAPTHBIX MATEeMaTHYECKUX
' 3a/1a4 Ha BBIYMCIICHHE PACCTOSTHUN MEXIY BYMs TOUKaMH, OT TOYKH JI0 MPSIMOM, OT TOUKH JI0
IJIOCKOCTH, MEKYy CKPEIIUBAIOIUMUCS MPSMBIMU
Pemarp 3asaun Ha HaxXOXXKJIEHHE T€OMETPUYECKHX BEIMYMH IO 00pa3llaM WM allfOpUTMaMm,
713 NPUMEHSS U3BECTHBIE AHAIUTHYECKUE METOJbl IPU PEIICHUH CTAHJAPTHBIX MATEMaTHYECKUX
' 3a/lad Ha BBIUYMUCIEHUE YIVIOB MEXAY CKPEIIMBAIOLIMMUCS NPSIMBIMH, MEXAY NpPSIMOA U
IJIOCKOCTBIO, MEXAY MIIOCKOCTSIMH, ABYTPAaHHBIX yIJIOB
Beruucnsate 00BEMBI M TUIOMIAM TOBEPXHOCTEH MHOTOTPaHHUKOB (TIpH3Ma, MHUpPaMHaa) C
7.14 npuMeHeHrneM (HOpMyJl, BEIYUCISATH COOTHOIICHHUS MEXTY TUIONIA/ISIMU IIOBEPXHOCTEH, 00bEMaMu
M0I0OHBIX MHOTOTPAaHHUKOB
715 OniepupoBaTh MOHATUSIMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTh CUMMETPHH,
LEHTP, OCh U TJIOCKOCTh CUMMETPHUH (PUTYPBI
716 W3Bnekatb, mpeoOpa3oBbIBAaTE W HUHTEPIPETHPOBATH HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
' reoMeTpuuecKux GUrypax, mpefCcTaBlICHHYIO Ha YepTex)axX U PUCYHKAX




7.17

[TpumensTh reomeTpuueckue (pakThl 1715 pEIIeHUs] CTePEOMETPUIECKHX 3a/1a4, IPEAITOIAraloIiX
HECKOJIbKO IIarOB PEIICHHS, €CITU YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opme

7.18

HpI/IMCHHTB HpOCT@fIH.IPIC MMporpaMMHBIC CPEACTBA U DJICKTPOHHO-KOMMYHUKAITUOHHBIC CUCTCMBI
IIpU pCHICHUH CTCPCOMECTPUICCKHUX 3aa4

7.19

[IpuBOoANTE NMpPUMEpPH MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U JKU3HU, PACIIO3HABATh
IIPOSIBIICHUE 3aKOHOB F€OMETPHUH B HCKYCCTBE

[IpuMeHATH ITOJTyYeHHBIEC 3HAHKS HA [IPAKTUKE: aHAIIM3UPOBATh pealbHble CUTYAlIUU U IPUMEHSTh
U3Yy4YEHHbIE [OHATHS B IPOLECCE IIOMCKA PEIICHHUS MaTeMaTHUYeCKu CQOpMYJIUPOBAHHOM

7.20 poOJIEMBI, MOJICIIMPOBATH PEaTbHBIC CUTYAIlNH Ha S3BIKE T€OMETPHH, UCCIIEI0BATH TOCTPOCHHBIE

MOJIEJIM C HCIOJIb30BaHWEM T'€OMETPUYECKUX TMOHSATHI M TeopeM, ammapaTa anreOpbl, peuarb

IMPAKTUYCCKUEC 3a1a4H, CBA3AaHHBIC C HAXOXKJICHUEM I'COMETPUICCKUX BEIIUYNH

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
10 KJIACC

Kox

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

I'eomerpus

7.1

OCHOBHBIE TTOHATHSA CTCPCOMETPUH. Tqua, npssMas, IINIOCKOCTb, IMPOCTPAHCTBO. ITonstne 00
AKCHUOMATHUYCCKOM IMOCTPOCHUU CTCPECOMCTPUN: AKCUOMBI CTEPCOMETPUHN U CIICACTBUA U3 HUX

7.2

B3aumHoe pacroyiokeHne NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECS, TapaJUIeIbHbIE U CKPELIBAIOIIHECS
npsimbie. [lapanenbHOCTh IPSIMBIX U IUIOCKOCTEH B MPOCTPaHCTBE: apaJulebHbIE MPSMbIE B IPOCTPAHCTBE,
napajuleIbHOCTh TPEX NPSIMBIX, MapaUIeNbHOCTh MPSMOM U IUIOCKOCTH. YTUIBI C COHamNpaBlIeHHBIMU
CTOPOHAMHU, Yroj Mexay MpsSMBIMH B MpocTpaHCTBe. [lapaminensHOCTh IUIOCKOCTEH: MapasuielbHbIe
IUIOCKOCTH, CBOMCTBA MapajulebHbIX MIockocTel. [Ipocreiinme mpocTpaHcTBeHHBIE (GUTYPBI Ha TNIOCKOCTH:
TeTpa’ip, KyO, mapajienenures], HIOCTpPOeHHE CeUeHHH

7.3

IlepneHIUKYISPHOCTh MPSIMOM M IIOCKOCTH: INEPHEHAMKYJIIPHBIE INPSAMBIE B IIPOCTPAHCTBE, IPSMBIC
napajuleIbHbIe U NEPIECHIUKYJIAPHBIC K INIOCKOCTH, IPU3HAK MEPIEHANKYJIIPHOCTH MPSIMOU U IUIOCKOCTH,
TeopeMa O NPSMOW NEPHEHAMKYJSIPHONW IUIOCKOCTU. YTIUIBI B NPOCTPAHCTBE: YIrOJ MEXIy HPSIMOH H
IUIOCKOCTBIO, ABYTPAHHBIM YroOJI, JIMHEWHBIA yroia ABYIrpaHHOro yria. llepneHaukynsp M HakIOHHBIE:
paccTosiHue OT TOYKHM 1O IJIOCKOCTH, PACCTOSHUE OT HPSAMOM 10 IMJIOCKOCTH, MPOEKIHs (GUryphl Ha
IIJIOCKOCTB. [lepneH IuKyIsIpHOCTD IUIOCKOCTE!: IPU3HAK IEPIEHAUKYIISIPHOCTH IBYX INIOCKOCTEN. Teopema
0 TpEX MEPIEHAUKYIIApAx

7.4

IlonsiTue MHOrOrpaHHMKa, OCHOBHBIE DJIEMEHTBl MHOTOTPDAHHMKA, BBIIYKIBbIE M  HEBBIIMYKIIbIC
MHOI'OTPaHHUKH, pa3BEPTKAa MHOrOrpaHHuka. IIpusma: n-yronpHas nmpusma, rpaHd U OCHOBAHMS IIPU3MBL,
npsMas M HAaKJIOHHAasg TpU3Mbl, OOKOBasg M TOJHAas TOBEPXHOCTh mpu3Mbl. [lapannenenunern,
IIPSIMOYTOJIBHBIN ITapajuIeICUIIe] U ero cBoicTBa. Ilupamuna: n-yroiapHas nupaMuia, FpaHd U OCHOBAHKE
NUpaMu/Ibl, OOKOBasl U MOJIHASI TOBEPXHOCTh MUPAMMU/IbI, IPAaBUIIbHAS M yCEUEHHAsl MUpaMua. DIEMEHThI
MIpU3MBI U IUpaMuIbl. [IpaBuibHbIE MHOTOTPAHHUKH: ITOHATHE MTPABUJIBHOTO MHOTOTPAHHUKA, ITPABUIIbHAS
npu3Ma W TNpaBWIbHAs NHUpaMuja, MpaBUIbHAS TPEyrojbHas MUpaMHIa W MPaBUWIbHBIA TETpasap, KyO.
IIpencraBneHne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAdp, NOACKAdAp U MKocadapyrue CedeHus MpU3MBI
Y TMPaMUIbI

7.5

CI/IMMeTpI/ISI B TIIPOCTPAHCTBC: CHUMMETPUA OTHOCUTCIIBHO TOYKH, HpSIMOI>'I, IUIOCKOCTH. JIEMEHTHI




CUMMCTPUH B ITUpaMUiaXx, MapajICJICOUIICAax, IMPaBUIbHbBIX MHOT'OI'PAHHHUKAX

7.6

Brruncnenne 31eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHany, yrisl. [lnomans O0KOBOW MOBEPXHOCTH H
TIOJTHOW TIOBEPXHOCTH TIPSIMOM MPU3MBI, TUIONIA b OCHOBAaHUH, TeopeMa 0 OOKOBOHW ITOBEPXHOCTH MPSIMOM
npu3Mmbl. [Inomans 60KoBOH MOBEPXHOCTH M MOBEPXHOCTH MPABUJIBHON MHpPAaMHJIbI, TEOpEMa O IJIOLIaIU
yceuéHHoi nupamuabl. [lorsarue 06 06béme. O6BEM nMupaMubl, IPU3MBbI

7.7

[TonoOHbIe Tema B mpocTpancTBe. COOTHONICHHS MEXIY IIOMIAISIMHA TIOBEPXHOCTEH, 00BEMaMHU MOJ00HBIX
Ten

ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUWSI OCHOBHOM OFPA3OBATEJILHOM
IHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

NMPoBePSIEMOro
TpeOoBaHUs

Kon .
IIpoBepsiemble TPeOOBaHUS K IPEAMETHBIM pe3yJbTaTaM OCBOCHUSI OCHOBHOM

o0pa3oBaTe/ibHOI NPOTrPaMMBbI CpeIHero 001ero oopa3oBaHus

Bnagenue Metonamu 10Ka3aTenbCTB, AlTOPUTMAMH PEIICHUS 33]a4; yMEHUEe (pOpMyITUpOBaTh U
ONEpUpPOBATh TMOHATUSAMH: ONPENEICHUE, aKCMOMa, TeOpema, CIIEJICTBHE, CBOMCTBO, MpHU3HAK,
JI0Ka3aTelbCTBO, PABHOCWIBHBIE (OPMYJIMPOBKH; NPUMEHATh HUX; yMEHUE (OpPMYIHPOBATh
o0paTHO€ M TIPOTHUBOMOJIOKHOE YTBEP)KICHHWE, MPUBOAUTH MPHUMEPHl U KOHTPIPHUMEPHI,
UCIIOJIb30BaTh METOJI MaTEMaTUUECKON MHAYKIINUU; IPOBOJUTH 10Ka3aTEIbHbIE PACCYXKACHUS NIPU
1 pelieHny 3a7ady, OLEHUBATh JOTMYECKYI0 NPAaBUIBHOCTb PACCYKJEHUMN; YMEHHE ONEepUpOBaThH
MOHSTUSMH: MHOXECTBO, IMOAMHOXECTBO, ONEPALMU HaJ] MHOKECTBAMHU; YMEHHE HCMOJIb30BaTh
TEOPETHUKO-MHOKECTBEHHBIA anmnapar JUisl ONMCAaHUs PEAIbHBIX IPOLECCOB WU SIBIICHUW U IpHU
peIlIeHnH 3a7a4, B TOM YUCIIE U3 IPYTUX yU4eOHBIX MPEAMETOB; YMEHHE ONEPUPOBATH MOHATHSIMHU:
rpad, cBsi3HBIN rpad, nepeBo, UKI, Tpad HA IUIOCKOCTH; YMEHHE 33JaBaTh U OMUCHIBAThH rpadbl
Pa3IMYHBIMU CIIOCO0AMU; MCIIOB30BaTh I'padbl IPU PELICHUH 33124

YMeHue omnepupoBaTh MOHATHUSMHU: HATypaJbHOE YMCIIO, IIEJI0€ YHMCIO, CTENEHb C LENbIM
IIOKa3aTesieM, KOPEHb HaTypajlbHOM CTENEHU, CTENEHb C PallMOHAJIBHBIM IIOKA3aTelIeM, CTEIIEHb C
NEHCTBUTENBHBIM IOKa3aTeNeM, JIorapudM 4Yucia, CUHYC, KOCUHYC M TaHI'€HC MPOU3BOJILHOTO
YHUCJIa, OCTAaTOK [0 MOJAYJII0, PalMOHAIBHOE YHUCIO, HPPALMOHAIBHOE YHCIIO, MHOXECTBA
HaTYpaJIbHBIX, LENbIX, PALIMOHAJIBHBIX, JEHCTBUTEIbHBIX YUCET; YMEHUE UCIIOIb30BaTh IPU3HAKU
JIeTUMOCTH, HAUMEHBIINK OOLIHiA 1eUTeNb U HauMEeHbIIee oolee KpaTHoe, anroputM EBkimnna
IIPY PELLEHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHbIMU NO3ULIMOHHBIMY CUCTEMAMU CUUCIIEHUS; YMEHUE
BBIMOJIHATh BBIUMCIIEHUE 3HAYEHUH W MpeoOpa3oBaHUsl BBIPAKCHUH CO CTENEHSAMH U
norapudmamu, npeoOpa3zoBaHUs IPOOHO-PALMOHAIBHBIX BBIPAXKEHUI; yYMEHHE OIEpUpPOBaATh
MOHSTUSMHU: TOCJIEI0BATEIbHOCTD, apu(pMeTHUecKasi Iporpeccusi, reoMeTpuieckasl mporpeccus,
OeckoHEeYHO yObIBarolasi reoMeTpuueckasi Mporpeccusi; yMeHUe 3a/1aBaTh MOCIeA0BaTeIbHOCTH,
B TOM UYHCJIE€ C IOMOIIBI0 PEKYpPPEHTHBIX (QOpPMYJ; yMEHHE OMNEepUPOBATH MOHATHSIMHU:
KOMIUIEKCHOE YHCJIO, CONPSKEHHBIE KOMIUIEKCHBIE YMCIIA, MOLYJb U apryMEHT KOMIUIEKCHOTO
yuciaa, ¢opmMa 3alucHd KOMIUIEKCHBIX dHcesl (reoMeTpudeckas, TpPUTOHOMETpUYecKas |
anreOpanyeckas); yMeTb NMPOU3BOANUTH apU(PMeTHUECKnue ACUCTBUS C KOMILJICKCHBIMH YHCIIAMU;

MMPUBOAUTE MMPUMCPBI UCIIOJB30BAHNA KOMIIICKCHBIX YHUCCII; ONICPHUPOBATH MMOHATHAMU: MaTpUlla




2x2 n 3X3, onpeAenuTeslb MaTPULIbl, FEOMETPUUECKHUM CMBICIT ONPEAEIUTENS

YMeHue omnepupoBaTh TOHATHUSMU: pallMOHAJbHBIE, HWpPpPALMOHATbHBIE, I[OKa3aTelbHbIE,
CTETeHHbIE, JIoTapuPMUUECKie, TPUTOHOMETPHUYECKHE YPaBHEHHsI M HEPABEHCTBA, UX CHCTEMBI,
YMEHHE OMNEPHUPOBATh IMOHSATUSMHU: TOXKAECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPaBHEHUN M HEPABEHCTB, PABHOCWIBHOCTb YPaBHEHUW, HEPABEHCTB U
CUCTCM; YMCHHC pCIIATh YPABHCHUS, HCPABCHCTBA U CUCTCMBI C ITOMOIIBIO PA3JIMYHBIX HpI/IéMOB;
pemaTh ypaBHCHHUA, HCPABCHCTBA U CUCTCMBI C ITApaMETPOM; ITIPUMCHATH YPABHCHU, HCPABCHCTBA,
HUX CHCTCMBbI AJId PCHICHUA MATCMATUYCCKHUX 3aJad W 3aaa4 U3 pa3IndHbIX obOacrei HAayKHu U
pETIbHOM KU3HU

YMeHue onepupoBaTh MOHATUSAMH: (DYHKIHS, YETHOCTh (DYHKIMH, MEPHOAMYHOCTH (DYHKIIHH,
OTPaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTHh ()YHKIIMH, SKCTpeMyM (YHKIMH, HauOoiblIee MU
HaMMEHbIIIee 3HAYCHHU (PYHKIMU Ha TPOMEXYTKE, HENpepbIBHAs (PYHKINS, aCUMIITOTHI TpaduKa
GyHKIMU, TIepBas W BTOpas NMPOW3BOIHAS (YHKIIMH, T€OMETPUYCCKAN W (U3NUECKUN CMBICHT
IPOU3BOIHOM, IEPBOOOPa3Hasi, ONPeIeIEHHBIA HHTETPAT; YMEHHE HaX0AUTh aCUMITOTHI rpaduka
(GYHKIMH; YMEHUE BBIYHCIATH MTPOM3BOIHBIE CYMMBI, NPOU3BEICHHS, YACTHOTO U KOMITO3UIINU
(GyHKIMIA, HAXOAWTh YpaBHEHHE KacaTeIbHOM K rpaduKy QYHKIUHM; yMEHHE HaXOIHUTh
IPOM3BOJIHBIE JIEMEHTAPHBIX (PYHKLUH; YMEHHE UCIIOJIb30BaTh IPOU3BOAHYIO JIJIsl UCCIIEIOBAHUS
(GyHKUMH, HAaXOAUTh HAWOONBIIME M HAUMEHbIIWE 3HAYCHUS (QYHKLUUH; CTPOUTH TpaduKH
MHOTOYJICHOB C HCITOJIb30BaHUEM allllapaTa MaTeMaTHYECKOTO aHAIN3a; IPUMEHSTh IPOU3BOIHYIO
JUTSL HAXOXK/ICHUS] HAWITYYIIeTO PEUICHHUS B IPUKJIAIHBIX, B TOM YHCIIE COIMATbHO-OKOHOMUYECKHIX
¥ GU3UYECKUX 33/1a4axX; HAXOTUTh IJIOMIATH U 00BEMBI (PUTY C TIOMONIBIO HHTETrpalia; MPUBOIUTH
PUMEPBI MATEMAaTUYECKOTO MOACITHMPOBAHMUS C IIOMOMIBIO TU(GEpEHINATBHBIX ypaBHEHHI

YMeHue onepupoBaTh NOHATUAMHE: Tpapuk QyHKIMH, 0OpaTHAs PYHKLHUS, KOMIIO3UIUS (DYyHKIIHIHA,
auHeWHas (QyHKOMS, KBaapaTHyHas (DYyHKIHS, palnuoHaibHas (yHKIUS, cTerneHHas (yHKIHA,
TPUTOHOMETPHUYECKHE (YHKIMHU, OOpaTHBIE TPUTOHOMETpUYECKHE (PYHKIUH, MMOKa3aTelbHaAs U
norapumuueckas (QyHKIMHM; YMEHUE CTPOUTh IpadUKH H3yYEHHBIX (PYHKUMNA, BBIIOJIHATH
npeoOpa3zoBanusi TpadukoB (GYHKIMA, HCIOIB30BaTh TpadUKH I WU3YYEHHUS MPOIECCOB U
3aBUCUMOCTEH, IIPU pEeIIEHUH 33a1a4 U3 IPYIUX y4eOHbIX IPEIMETOB U 3a7a4 U3 pealibHOM KU3HU;
BbIpaXaTh (hOpMyJIaMH 3aBUCUMOCTH MEXAY BEIMYMHAMM; MCIIOJIb30BaTh CBOMCTBA U IpadUKu
(GYHKUMH JUIs pelIeHus ypaBHEHHH, HEpPaBEHCTB M 3a/Jady C NapaMeTpamu; H300pakaTb Ha
KOOPJIMHATHOM IJIOCKOCTH MHOYKECTBA PELICHUN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pelaTbh TEKCTOBbBIE 33/1a4l Pa3HbIX TUIIOB (B TOM YHMCJIE HAa MPOLIEHTHI, 10JIM U YaCTH, Ha
JBW)KEHUE, paboTy, CTOMMOCTb TOBapOB M YCIYI, HaJOIM, 3aJaud W3 00JacTu yNpaBJIEHUS
JUYHBIMU U CEMEHHBIMM (PMHAHCAMM); COCTABIATh BBIPAKEHUs, YPABHEHUS, HEPABEHCTBA M MX
CUCTEMBl 10 YCJIOBMIO 3aJayd, MWCCIEN0BaTh IIOJIyYCHHOE pEUICHWE U  OLECHHUBATh
IpaBJONOI00HOCTh PEe3yJIbTATOB; YMEHHE MOJICIUPOBAaTh pealibHble CHTyallud Ha S3bIKE
MAaTE€MAaTHUKHU; COCTABJIATH BBIPAXKEHUS, YPAaBHEHMS, HEPABEHCTBA M MX CUCTEMBI 10 YCIIOBHIO
3aJjauy, MCCIIEOBATh IIOCTPOCHHBIE MOJEIM C HCIOJIb30BAHHEM ammapara aiareopsl,
MHTEPIPETUPOBATH MTOJYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHAMM: CpeaHee apudmeTnueckoe, MeauaHa, HauOousbllee U
HaVMEHbIIIEe 3HAYEHUs, pa3Max, AUCHEPCHUs, CTAaHIAPTHOE OTKIIOHEHHWE YHMCIIOBOro Habopa;
YMEHHE W3BJIEKAaTh, WHTEPIPETHPOBATh HHPOPMALMIO, MPEICTABICHHYI0O B Ta0nuIax, Ha
auarpammax, rpapukax, OTpakarollylo CBOMCTBA PEaJIbHBIX MPOLIECCOB U SBJICHUI; IPEICTABIATh




UHPOPMALIMIO C TIOMOLIBIO TAOJIHUII M AMArpaMM; UCCIEAOBAaTh CTATUCTHYECKUE AAHHBIC, B TOM
YHCcIIe ¢ MPUMEHEHHEM Irpa)uIecKuX METOIOB H 3JICKTPOHHBIX CPEJICTB; TPaUUeCcKU UCCIIEI0BATh
COBMECTHbIE HAOIIOACHHS C TOMOIIBIO IMarpaMM PacCeUBaHUsI U JTMHEWHOMN perpeccuu

YMeHue omnepupoBaTh MOHATHSAMMU: CIy4alHBIH ONBIT M CIy4aiiHOe COOBITHE, BEPOATHOCTh
CIIy4aifHOTO COOBITHSI; YMEHHE BBIYHCIATH BEPOSTHOCTh C HCIOJIB30BAaHUEM TIpadUuecKUx
METOOB; NPUMEHATh (DOPMYIIBI CIOKEHHSI M YMHOXXEHUS BEpOSATHOCTEH, (popmyily MOTHOMH
BeposTHOCTH, popmyy bepHyimn, komOuHaTOpHBIE (haKThl ¥ (POPMYJIBI; OLICHUBATH BEPOITHOCTH
peanbHbIX COOBITHI; YMEHUE ONEepUpOBaTh MOHATHUAMMU: ClIydyaiiHas BEJIMYMHA, pacHpeleseHue
BEPOSATHOCTEH, MAaTEMaTHYECKOE OKUJAHUE, TUCIIEPCHUS U CTaHAAPTHOE OTKIOHEHHE CITydyalHON
BEIMYMHBI, (DYHKUUM pacnpefeieHus U IUIOTHOCTH PaBHOMEPHOrO, IOKa3aTeIbHOIO U
HOPMAaJILHOT'O paclpe/ie]IeHnii; yMEHUE UCIOIb30BaTh CBOMCTBA U3YUEHHBIX pacIlpeesIeHUi A
peleHus 3ajay; 3HAKOMCTBO C IOHATHUSMH: 3aKOH OOJIBIIMX YHCEN, METOIbl BBIOOPOYHBIX
UCCIIC/IOBaHMIi; YMEHHE PUBOIUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHUCEN B IPUPOTHBIX
U OOIIECTBEHHBIX SIBJICHUSIX; YMEHHE ONIEPUPOBATH IOHATUSIMU: COUETaHUE, [IEPECTAHOBKA, YUCIIO
COYETaHUH, YUCIIO TIePeCTaHOBOK; OMHOM HbIOTOHA; yMEHUE MPUMEHATH KOMOUHATOPHBIE (PaKTHI
U pacCyXJeHus JUIsl pellieHHsl 3a7a4; OLEHUBATh BEPOSTHOCTU PEAIbHBIX COOBITHIl; COCTABIATh
BEPOATHOCTHYIO MOJIETIb M UHTEPIPETUPOBATH MOTYUEHHBIN Pe3yIbTaT

YMeHue onepupoBarh MOHATUSMH: TOYKA, MPsAMasi, INIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIyd,
BEJIMYMHA YTJa, IUIOCKUH YTroJ, ABYTPaHHBIM YIroJ, TPEXTPaHHBIM YIoOJI, CKpPELIMBAIOIIMECS
IIPsIMBIE, TAPAJIEIBHOCTD U IIEPIIEHUKYIIAPHOCTD IPSIMBIX U INIOCKOCTEH, YTOJI MEXY IIPSMBIMU,
YroJa MeXAy NpsAMOW M IUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH J0
IUIOCKOCTH, PACCTOSHME MEXIY NPSAMBIMH, pPACCTOSHUE MEXJy IUIOCKOCTSMHU; yMEHHUE
UCMOJIb30BaTh MpPH PEIIEHUM 3aJad HM3y4yeHHble (DAKTbl U TEOPEMBbl IUIAHUMETPHUM; yMEHHE
OLIEHUBAaTh pa3Mepbl OOBEKTOB OKPYXAIOIIEro MHUpA; CTPOUTh MaTeMaTHMYECKHE MOJENIH C
MIOMOILBI0 F'€OMETPUYECKUX IIOHATUNM W BEIMYMH, PEIIATh CBS3aHHbIE C HUMH IPAKTHYECKUE
3a7a4u
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YMeHue onepupoBaTh MOHATHSAMH: IUIOMAAL (QUIYypbl, O00BEM (GUIYpbl, MHOIOIPAaHHUK,
INPaBWIbHBII MHOTOTPaHHMK, CEUYEHHWE MHOTOrpaHHUKa, KyO0, mapajulelienunes, IMpu3Ma,
nupaMuia, GUrypa U moBEpPXHOCTh BpallCHMs, HIWIHMHAP, KOHYC, map, cdepa, miomans chepsl,
TUTIONIA/Ib TOBEPXHOCTH MUPAMUJIBI, TPU3MBI, KOHYCa, IIMIUHIpPA, 00BEM Kyba, MpSIMOYTrOJIbHOTO
napajiejenuneaa, TupamMuabl, MPU3Mbl, LUIWHApA, KOHYyca, I1apa, pa3BEPTKa MOBEPXHOCTH,
CEYEHHs KOHyCa M LWIMHJpA, NapauielbHble OCH WJIM OCHOBAHMIO, CEYEHHUE 1Iapa, MIOCKOCTH,
Kacaromasicsi cepsl, HMIMHIPA, KOHYCa; YMEHHE CTPOUTh CEYEHHE MHOIOIPaHHUKA, U300pakaTh
MHOTOTPAaHHUKH, (PUTYphl ¥ TIOBEPXHOCTH BpAIEHUS, UX CEUEHHUS, B TOM YHCJIE C MOMOIIbIO
JEKTPOHHBIX CPEACTB; YMEHUE MPUMEHSATh CBOMCTBA F€OMETPUUECKUX (UTYDP, CAMOCTOSTEILHO
dbopMyIHpOBaTh OMpeIeIeHHs U3yuyaeMbIX (UTYp, BBIIBUTaTh THIIOTE3bI O CBOMCTBAX U IPU3HAKAX
reoMeTpuueckux (¢uryp, OOOCHOBBIBATH WM OINPOBEprarb HX; YMEHUE TPOBOJIUTH
KIaccudukanuio Guryp mno pasnudHbIM MPU3HAKAM, BBITOIHATH HEOOXOANMBIE JOMOIHUTEIbHBIE
IIOCTPOEHHUS
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YMeHHne onepupoBaTh IOHATHAMM: JIBHDKEHHE B IPOCTPAHCTBE, MAPAJUICIBHBIA IIEPEHOC,
CHUMMETpHSI Ha TJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue Mo00usl, MoJ00HbIE
(GUryphl; yMEHHE pacliO3HaBaTh PaBHBIC U IOJJOOHBIE (DUTYPHI, B TOM YHUCIIE B TIPUPOJIC, UCKYCCTBE,
ApPXUTEKType; HCIOIb30BaTh TE€OMETPUYECKHE OTHOIICHHUS NpHU PEIICHUH 3a/ady; HaXOJIUTh




TreOMETPUYECKNE BEIWYHMHBI (UIMHA, YTOJ, IUIOMAb, 00BEM) MPH pEIIeHUH 3a/1ad U3 JAPYTHX
y4eOHBIX MPEIMETOB U U3 peajbHON JKU3HU; YMEHHUE BBIUUCIATH I'€OMETPUYECKUE BETUYMHBI
(MHA, yroia, Mmiow@aab, 00bEM, IUIOUIA[b IMOBEPXHOCTH), UCHOJB3YS M3Y4YEHHbIE (OPMYIIbI U
METObl, B TOM YHCIIE: IUIOLIA/lb TTOBEPXHOCTH MUPAMUJIbI, IPU3MbI, KOHYCA, HWIUHAPA, [UIO0MIAh
cdepsbl; 00bEM Ky0a, MPSIMOYTOJIBHOTO MapalieNienuIe/a, TUpaMu/bl, PU3MbI, HIWIHHIPA, KOHYCA,
11apa; yMeHue HaXouTh OTHOIIIEHUE 00BEMOB OJOOHBIX (UTYD

YMeHne onepupoBaTh MOHATUSIMHU: MPSIMOYTOJIbHASI CHCTEMa KOOPIMHAT, BEKTOP, KOOPAMHATHI
TOYKH, KOOPAMHATHI BEKTOPa, CYMMa BEKTOPOB, MPOU3BEIACHUE BEKTOpPA HA YHCIIO, PA3JI0KEHUE
12 BEKTOpa Mo 0a3ucy, CKaJIIpHOE IMPOU3BEICHUE, BEKTOPHOE IPOU3BEACHHUE, YTOJl MEXIY
BEKTOpPAMM;, YMEHHE HCIOIb30BaTh BEKTOPHBIH M KOOPAMHATHBIM METOJ Uil pPEeLICHUS
reOMEeTPHUECKUX 3aa4 U 3a7a4 APYyTrux y4eOHbIX IPEeIMETOB

YMeHue BbIOMpaTh MOAXOAIIMNA METON JJIA pPEIICHHsS 3a7auyd;, IMOHMMaHHUE 3HAYUMOCTHU
13 MaTeMaTUKd B W3YyYCHUHM TPUPOJHBIX M OOIIECTBEHHBIX TIPOIECCOB U SBJICHHUH; yMEHHUE
pacro3HaBaTh IMPOSBIICEHWE 3aKOHOB MaTE€MaTHKU B HMCKYCCTBE, YMEHHE MPUBOAUTH MpPUMEpPHI

MaTeMaTUYECKUX OTKPHITHH POCCUHUCKON M MUPOBOM MaTeMaTHYECKON HAyKU

IHEPEYEHD 2JIEMEHTOB COIAEPXAHUS, IIPOBEPAEMBIX HA
EI'S 10 MATEMATUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yuciia u BBIYUCICHUS
1.1 | HarypanbHble u nenble uncina. [[pu3Haku 1eIMMOCTH HEeNbIX YHCell
12 Panmonaneneie uncna. OOBIKHOBEHHBIC M JECATHYHBIC JAPOOHU, MPOIEHTHI, OECKOHEYHBIE MMEPHUOTUICCKIC
Ipodu
13 Apudmernueckuii KOpeHb HaTypalbHOM cTeneHu. JedcTBus ¢ apupMeTUIECKUMHU KOPHSAMH HATypajJbHON
’ CTENEHU
1.4 | Crenens c uenpiM nokazareneM. CTENEeHb C pallMOHaIbLHBIM MoKa3aresnieM. CBOMCTBA CTENEHU
L5 CuHyC, KOCHHYC W TaHT€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHTE€HC YHUCJIOBOIO
aprymMeHTa
1.6 | Jlorapudm yucna. JlecaTuyHbie U HATypalbHbIE JOrapudMbI
17 JHevictButenbHble uncia. ApupMETHYECKHE OMNepanuu C JCUCTBUTEIbHBIMU yuciaamu. [IpulOmmxEHHbIC
’ BBIYUCIICHUS, TIPABIJIA OKPYTIICHHUS, TPUKUJIKA U OIIEHKA Pe3yJIbTaTa BEIYMCICHUMA
1.8 | IlpeoOpa3oBanue BbIpaKEHUI
1.9 | KommnekcHsle yncia
2 YpaBHEHUs U HEPABEHCTBA
2.1 | Lensie u qpoOHO-paliMOHATBHBIC YPAaBHEHUS
2.2 | ppaunoHaibHbIE YpaBHEHUS
2.3 | TpuronoMetrpuueckrue ypaBHEHUS
2.4 | lloka3arenbHbIe U JIoTapu(PMUIECKHE ypaBHEHHUS
2.5 | Uensie u npoOHO-paIiioHaIbHbIE HEPABEHCTBA




2.6

HppanmoHanbHble HEPABEHCTBA

2.7 | Iloka3arenbHble U JorapumMuyecKre HepaBeHCTBA
2.8 | TpuroHomeTpuuecKue HEPaBEHCTBA
2.9 | CucteMbl ¥ COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10 | YpaBHEeHUs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
2.11 | Marpuua cuctemsl JIMHEWHBIX ypaBHEHUH. ONpeaenanTesb MaTPHILIbI
3 OyHKIMU U TpaduKu
31 OyHkius, crnocodbl 3amanus ¢yHkuuu. I'paduk dynxiuu. B3aumuo obOpatnbie (yHKiun. YETHBIE U
' HeuétHble pyHKuuu. [lepuoanyeckue GyHKIMN
O6mactp ompeneneHuss ©W  MHOXKecTBO 3HaueHWd QyHkiuu. Hymm  dysakmum.  [IpomexyTtku
3.2 | 3HaKkomocTostHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl UM MUHUMYMBI (DYHKIIUH.
Haubonbiiee n HaumeHblee 3HaYeHUE (PYHKIMN Ha IPOMEXKYTKE
313 Crenennas GpyHKIMS ¢ HATYpaJbHBIM U IENBIM TOKa3atesneM. E€ cBolicTBa u rpaduk. CBoiicTBa u rpadux
’ KOPHS 71-0 CTENCHH
3.4 | Tpuronomerpuueckue pyHKIUH, UX CBOMCTBA U rpaduKu
3.5 | Iloka3arenbHas u Jorapudmudeckas GyHKIMH, ©X CBOWCTBA U TpaQuKu
3.6 | Touku pa3peiBa. AcuMnToTh rpadukoB QpyHKIuil. CBOMCTBA (DyHKIIHIA, HETIPEPBIBHBIX Ha OTPE3KE
3.7 | IlocnenoBaTenpHOCTH, CITOCOOBI 3aJaHM ITOCIE0BATEILHOCTEN
3.8 | Apudmerndeckas u reomerpuueckas nporpeccun. @opmyiia CI0KHBIX MTPOLECHTOB
4 Hauana maTtemaTuueckoro aHaiansa
4.1 | IIpousBonnas Gpyukuuu. [Ipon3BoaHbIE HIIEMEHTAPHBIX (YHKIIHNA
47 [IpuMeHeHre MPOU3BOJHOM K HCCIEOBaHHIO (DYHKIMA HAa MOHOTOHHOCTb M SKCTpeMyMbl. HaxoxxaeHue
’ HanOOJIbIIEr0 M HAUMEHBIIET0 3HaYeHUs (YHKIIMU Ha OTpE3Ke
4.3 | IlepBooOpa3nas. Murerpan
5 MHoOXkecTBa U JIOTHKA
5.1 | MHoxecTBO, oniepanuy HaJl MHOKeCTBaMH. J{narpammel Diinepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 | OmnucarenbHas CTaTUCTHKA
6.2 | BeposiTHOCTB
6.3 | Kombunaropuka
7 I'eometrpus
7.1 | ®urypsl Ha MIOCKOCTH
7.2 | IlpsiMble M MJIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOrorpaHHMKu
7.4 | Tena u NOBEPXHOCTH BPALLEHUS
7.5 | KoopauHaThl U BEKTOPHI




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Matemaruka. ['eomerpusi. 10-11 xmaccsl: yue6. s oomeoOpa3oBat. opranu3zamuii / JI.C.
AtanacsH — M.: [IpocBsnieHue

METOAUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

Martemaruka. ['eomerpus. 10-11 kmaccsl: yueb. mis obmeoOpa3osat. opranuzamuii / JI.C.
AranacsH — M.: [IpocBsinieHue

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET
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