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HNOACHUTEJBHASA 3AIIUCKA
PaGouast mporpamma pa3paboTraHa B COOTBETCTBHH C HOPMATUBHO-TIPABOBBIMH JIOKyMEHTAMHU:

denepalbHbIM 3aK0HOM 0T 29.12.2012 Ne 273-P3 «O06 obpazoBanuu B Poccuiickoit
denepauuny;

npukazoM MuHoOpHayK# oT 17.05.2012 Ne 413 «O06 yrBepkIeHnH (heaeparbHOTOo
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAAPTA CPEAHEro 00IIero 00pa3oBaHuUs;

npuka3zoM MunmnpocsemeHus oT 18.05.2023 Ne 371 «O0 yrBepxaeHuu ¢enepanbHOi
00pa30BaTEIILHON MPOrpaMMbl CPETHETO 00IIero 00pa3oBaHUs»,

npukazoM Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka opranuzanuu u
OCYIIIECTBJICHUSI 00pa30BaTEIBHOM IEATETLHOCTH II0 OCHOBHBIM 00I111€00pa30oBaTeIbHBIM
IporpaMMmam — 00pa3oBaTeIbHBIM IPOrpaMMaM HauajabHOIO 00IIEro, OCHOBHOIO OOIIEro 1
cpenHero oOmiero oopa3oBaHus»;

CII 2.4.2.4283-26 «CaHUTapHO-MIAIEMHOJIOTHIECKHE TPEOOBAHHS K OPraHNU3alUsIM BOCITUTAHUS
1 oOyueHus, OTJbIXa U 03J0POBJICHUS AETEN U MOJIOJIEKH», YTBEPKICHHBIMU IOCTAHOBJIEHUEM
LJIABHOrO caHuTapHoro Bpaya ot 02.06.2026 Ne 19;

CanlluH 1.2.3685-21 «['urueandeckre HOPMATHUBBI U TPEOOBAHHMSI K 00ECTICUCHHTO
0e30macHOCTH ¥ (KMin) 6€3BPEAHOCTH TSl YelloBeKa (DaKTOPOB CpeIbl OOUTAHHMS,
YTBEPKJICHHBIMU [MOCTAHOBJIEHUEM IJIaBHOTO caHUTapHOTO Bpaya oT 28.01.2021 Ne 2.

Pabouas mporpamma yueOHOTO Kypca «['eomeTpusi» 0a30BOT0O YpOBHS /Il 0OYUAFOIINXCS
10 —11 xmaccoB pa3zpaboTana Ha ocHOBe DeaepaabHOTO TOCYIApPCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa CpeaHero oOmero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
MPEIbSBISIEMBIX K MaTeMaTHYecKOMy O0Opa30BaHUIO, M TPAJUIIMNA POCCHHCKOTO 0Opa30BaHUS.
Peanmmzanmss  mporpamMMbl  00ecrieUMBaeT — OBJIAJCHHUE  KIIFOUYEBHIMH  KOMIICTCHIHSMH,
COCTaBJISIFONUMHA OCHOBY JUISI CaMOPAa3BUTHUS M HEMPEPHIBHOTO 00pa30BaHWUs, IIEIOCTHOCTh
OOMIEKYIBTYPHOTO, JINYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHS JIMYHOCTH 00 yJarOIIUXCS.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

BakHOCTh y4eOHOro Kypca IeOMETpUM Ha YPOBHE CpelHero oOmero oOpa3oBaHUS
o0ycioB/IeHa INPAKTHYECKOW 3HAUMMOCTBIO METANPEAMETHBIX U IPEAMETHBIX pPEe3yJIbTaToOB
o0yueHus] reOMETPHH B HAIIPaBJIEHUU JIUYHOCTHOTO Pa3BUTHA OOyJaroIUXCs, (GOPMUPOBAHUSA
(GYHKLIMOHAIBHOW MaTeMaTH4eCKOHl I'PaMOTHOCTH, H3Y4EHHS IPYrMX Y4YeOHBIX IUCIMIUIUH.
Pa3Butue y o0Oyd4aromuXcs NPAaBWIBHBIX INPEICTABICHUH O CYIIHOCTH U IPOUCXOXKICHHU
reOMEeTPUYECKUX a0CTpaKIMi, COOTHOLUIEHHH PEaJbHOTO U HJICANTBHOTO, XapaKTepe OTPaKEHHs
MaTeMaTHYEeCKOW HAyKOW SIBICHHH M MPOIIECCOB PEabHOTO MUPA, MECTE T€OMETPHU B CUCTEME
HayK M pPOJIX MaTEeMaTH4eCKOTO0 MOJEIMPOBAaHHS B HAy4YHOM [IO3HAaHMHM M B IPAKTHKE
crocoOCTBYeT (OPMUPOBAHHIO HAYYHOTO MHPOBO33PCHUS YYALIMXCS, a TaKkKe KauecTB
MBIIIIEHUS, HEOOXOUMBIX [UIS aJJalTallui B COBPEMEHHOM OOLIECTBE.

I'eomeTpust sBIseTCS OJHMM U3 0a30BbIX HPEIMETOB HAa YPOBHE CPEIHErO OOIIEro
00pa3oBaHus, TaK Kak 0OeCHEeunBaeT BO3MOXKHOCTb M3Y4EHHs] KaK JUCLUILIMH €CTECTBEHHO-
Hay4YHOU HANpaBIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblnuieHHE, (GOPMUPYEMOE INPH H3YYE€HHH OOYYarOIIUMMCS MOHATHHHBIX
OCHOB TE€OMETPUM WU TOCTPOCHHMU LENOYKHM JIOTUYECKHX YTBEPXKICHUI B XOJAe pelleHUs
reOMETPUYECKUX 3ajlad, yYMEHHE BBIIBUTaThb M OINPOBEPraTh TUIOTE3bl HEMNOCPEICTBEHHO
UCIIOJIb3YIOTCSl TIPU PELIEHUM 3a/ad4 €CTECTBEHHO-HAyYyHOI'O IUKJIA, B YaCTHOCTU U3 Kypca
bu3uKy.
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YMeHHE OpHEHTHPOBATHCS B IIPOCTPAHCTBE MIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsaX AEATENbHOCTH 4YenoBeka. OpueHTanusi YeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOOXO/IMMOE YCIIOBHE €ro COIMAIbHOrO OBbITHS, (opMa OTpaKeHHs OKPYKAIOLIETO MHPA,
YCJIOBHC YCIeurHoro IIO3HAHUA n AKTHUBHOTI'O HpeO6pa3OBaHI/I$I IleICTBHTCJIBHOCTI/I.
OmnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pazaMu 0ObEIMHSAET Pa3HbIE BUIBI YUCOHOH U TPYHAOBOM
JACATCIBHOCTH, ABJIACTCSA OAHHUM U3 HpO(i)eCCI/IOHaJH)HO BaXHBIX Ka4YCCTB, IMMO3TOMY aKTyajlbHa
3amaya GopMUPOBaHUS y OOYYAOIMIUXCS TMPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3HOBUIHOCTH
06pa3H0r0 MBINIJICHUA — CYIICCTBCHHOI'0O KOMIIOHCHTAa B IIOAIOTOBKEC K HpaKTquCKOﬁ
ACATCIIBHOCTH IO MHOTHYM HallpaBJICHUAM.

ens ocBoeHus mporpaMMbl yueOHOTO Kypca «l'eoMeTpusi» Ha 6a30BOM YpPOBHE OOyUEHUS
— 001eo0pa3oBaTelbHOE U OOIIEKYJIBTYpPHOE pa3BUTHE OOydaIOIMXCS uepe3 olecredeHue
BO3MOXKHOCTHU HpI/IO6peT€HI/I$[ N HUCIOJIb30BAaHUA CHCTCMATHYCCKUX T'COMCTPUUCCKUX 3HAaHUU U
NeNcTBUM, criennUYHBIX TEOMETPUH, BO3MOKHOCTH YCIIEIIHOTO MPOJIOJIKEHHs 00pa30BaHuUs 110
CIICUAJIBHOCTAM, HE CBA3AHHBIM C IMMTPHUKJIAAHBIM HUCITIOJIB30BAHUEM I'COMETPUH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE NpEIHA3HAYCHA JUIS OOYYaIOIIMXCS
CpeHHeﬁ IIKOJIbI, HE€ MHCIBIThIBABIINX 3HAYUTCIIBHBIX 33pr21H€HPII>i Ha YpPOBHC OCHOBHOI'O
obmero obpazoBanusa. Takum oOpa3om, oOydarommuecs Ha 6a30BOM YpPOBHE JOKHBI OCBOUTH
O6HH/IG MaTE€MaTUYCCKUE YMCHHs, CBA3AHHBIC CO CHGI.[I/I(i)PIKOfI TCOMETPpUN U HGO6X0)II/IMBIG JJIA
KU3HU B COBPEMCHHOM 06H_[eCTBe. KpOMe 9TOT0, OHU UMECIOT BO3MOXXHOCTb U3YUNUTH T'€COMETPHUIO
Oosiee TIIyOOKO, €CIIM B JAbHEHIIIEM BO3HUKHET HEOOXOIUMOCTh B TEOMETPHUECKUX 3HAHHSIX B
npodeccnoHabHOM 1S TENbHOCTH.

JlocTrkeHue 11eI OCBOCHUS POTpaMMBbl 00€CIIeUnBAETCsl PEIIEHHEM COOTBETCTBYIOIIUX
3amad. [IpuoputeTHRIMU 3a7a4aMu OCBOCHHS Kypca «I eomeTpumn» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIOTCSA:

e (opmupoBaHuE MNPEACTABIECHUS O TI'EOMETPHUM KaK YacTH MHUPOBON KYyJIbTYphl U

OCO3HaHHE €€ B3aUMOCBSI3U C OKPYKAIOLIUM MUPOM;

e (opmupoBaHue TMpeACTAaBIECHUS O MHOTOIPAHHMKAX M Telax BpalleHUS Kak o
BOKHEHIINX MAaTeMaTUYECKUX MOJIENSIX, MO3BOJISIOUIMX OMMUCHIBATh U U3y4aTh pa3HbIe
SIBJICHUS OKPY>KAIOILIET0 MUPA;

e (opmupoBaHuE yMEHHS pPAClO3HABATh HAa UYEPTEKaX, MOJENISIX U B PEabHOM MHpPE
MHOTOTPAaHHUKU U TeJia BpPallleHUS;

® OBJAJCHHE METOJAAMM peUIeHHs 3a7ad Ha [OCTPOSHUS Ha H300paMeHUIX
MIPOCTPAHCTBEHHBIX (pUTyp;

e (opmupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMU MOHSTHUSMHU O MHOTOTPaHHUKAX U
TeJax BPAIlEHUsI U UX OCHOBHBIMH CBONCTBAMU;

® OBIAJICHHE AITOPUTMAMH PEIICHHUS OCHOBHBIX THUIIOB 3a1a4; (GOpPMUPOBAHHE YMEHUS
MPOBOJUTh  HECIOXKHBIE  JOKA3aTeNbHBIE PACCYXJCHHS B  XOJ€  pEelIeHUs
CTepEeOMETPUUYECKUX 33]1a4 U 3a]1a4 C MPAKTUUYECKUM COJICP KaHHUEM;

® pa3BUTHE UHTEIUIEKTYalIbHBIX U  TBOPYECKHX CIIOCOOHOCTEH  oOyuarommxcs,
M03HABATEIHHON aKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHHUS;

e (opmupoBanue (PyHKIIMOHATBLHOW TPAMOTHOCTH, pPEICBAaHTHOW TE€OMETPHH: yYMEHHUE
pacrno3HaBaTh MPOSBICHUS T€OMETPHUECKUX MOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEH B
pEaNbHBIX JKU3HEHHBIX CUTYyallUSX W TPU U3YUYEHUU JAPYIHX Y4eOHBIX MPEIMETOB,
MPOSIBIIEHUSI 3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH, (QOpMyIHpOBaTh HX Ha S3bIKE
T€OMETPHUH U  CO3[aBaTh TE€OMETPUYECKHE MOJIENH, TMPUMEHSATh OCBOCHHBIN
TeOMETPUYECKUN ammapar Juis pelleHdsT MNPaKTUKO-OPHUEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OIIEHUBATH MOJTYICHHBIE PE3yJIbTATHI.



OTnu4UTENbHOM 0COOEHHOCTHIO TPOTPAMMBI SIBISIETCS. BKIIIOUEHHE B KYpC CTEPEOMETPUU
B HayaJe €ro M3y4yeHus 3ajad, pEIIaeMblX Ha YPOBHE HWHTYUTHUBHOIO IIO3HAHUA, U
onpeenéHHbIM 00pa30M OpraHU30BaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO U IPOCTPAHCTBEHHOIO MBIIUICHUS, CTUMYJIHUPYET IPOTEKAHUE WHTYUTUBHBIX
IIPOLIECCOB, MOTUBUPYET K JAIbHEUILIEMY U3YUEHUIO IIPEIMETA.

[Ipenmourenne oOTHAETCs HATISAHO-KOHCTPYKTHUBHOMY METOJy OOy4YeHHs, TO €cTh
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEAMETHO-IPAKTUUYECKOMN
NeSTeNbHOCTH. Pa3BUTHE MNPOCTPAaHCTBEHHBIX IMPEJICTaBICHMM y ydalluxcs B Kypce
CTEepEOMETPUH MPOBOJUTCS 3a CUET pEIICHUs 3a]]ad Ha CO3/1aHKEe NPOCTPAHCTBEHHBIX 00pa30B U
3a/lad Ha OIMEpPUPOBAHUE NPOCTPAHCTBEHHbIMU oOpazamu. Co3gaHue oOpa3a MPOBOJIUTCA C
OTOPOM Ha HarJsSAHOCTh, a ONIEPUPOBAHUE 0OPAa30M — B YCIOBUSIX OTBJIEUEHUS OT HAIJIATHOCTH,
MBICJIEHHOTO U3MEHEHMSI €r0 UCXOJHOTO COIEePHKAHMUSL.

OcHoBHBIE cojzepkaTenbHble JuUHUM Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpaHHuKN», «lIpsiMble U IIIIOCKOCTH B MPOCTpAaHCTBEY, «Tena BpameHnus», «BeKTopsl 1
KOOpPJUHATHI B IPOCTpaHCcTBE». POpMHUpPOBaHHE JJOTHYECKUX YMEHUN pacrlpeiensieTcsi He TOJIbKO
M0 COJIEPKATEeIbHBIM JIMHHSM, HO M IO rojaM OOYy4YeHHsT Ha YpPOBHE CpeaHero oOIero
oOpazoBaHwUsl.

Copnepxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IPEIMETHBIM pEe3ylIbTaTaM OCBOEHUS
paboyeil mporpaMMbl, pacipeIeI€HHBIM 110 ToJaM 00y4eHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
yTOOBl ~ OBJIQJICHHE TE€OMETPUYECKHMMH  TOHATUSAMM M  HaBbIKAMHM  OCYILECTBISUIOCH
MOCJIEIOBATENIbHO U TOCTYHAaTeNbHO, C COOJIIOIEHUEM TMpPUHIUIA MPEEMCTBEHHOCTH, YTOObI
HOBBIE 3HaHMSI BKIIIOYAIMCh B OOIIYI0 CUCTEMY I€OMETPUUYECKHUX MPEACTaBICHNUH 00ydaromuxcs,
paciupss u yriayosss e€, o0pasys IpOUYHble MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha wmsydyenue reomerpuu otBoauTCs 2 4yaca B Hememo B 10 kmacce u 1+1(
pEeruoHaNIbHBI KOMIIOHEHT)=24aca B Hejaento B 11 kmacce, Bcero 3a jBa roga oOydenus - 136
y4eOHBIX Yaca.



COJAEPKAHUE YYEBHOT' O KYPCA
10 KJIACC

IIpsaMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE TIOHATHS CTepeoMeTpuu. Touka, mpsimasi, TUIOCKOCTb, TpOoCcTpaHcTBO. [lonsTHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU M CIICIICTBHS U3 HUX.

B3anMHOe pacriosnoxkeHune NpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIINECS, TapaJUICIbHbIE U
CKpemuBampmuecss npsamsle. IlapannensHOCTh MNPsSMBIX M IJIOCKOCTEM B MPOCTPAHCTBE:
MapajuleIbHbIE IPSMBbIE B NPOCTPAHCTBE; IMAPAUIEIBHOCTh TPEX NPSIMBIX; IAPALUIEIBHOCTH
NpSAMOM M IUIOCKOCTH. YTJIbI C COHAIPaBJICHHBIMU CTOPOHAMHU; Yrod MEXAY MNpPSIMbIMUA B
npoctpanctBe.  [lapaienbHOCTh  TJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX iockocTel. [Ipocreiinye npocTpaHcTBEHHbIE GUTYPBI HA MJIOCKOCTU: TETPAdP,
KyO, apaJijiesienumnes; NoCTpOeHUE CEYSHUH.

[lepieHAMKYISAPHOCTh MOPSIMOM M TUIOCKOCTH:  MEPHEHAUKYJIAPHBIE TMpsSMbIE B
MPOCTPAHCTBE, NpPSAMBIE TapauiebHbIE W TEPHEHIUKYISAPHbIE K IIJIOCKOCTH, MPU3HAK
MEPIEHIUKYIISIPHOCTA NPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOW MNEepHeHAUKYJIAPHON
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJl MEXKIY HPSIMOM M IJIOCKOCTBIO; JBYIPAHHBIA YIOJI,
JIMHEWHBIN YroJl ABYrpaHHOro yria. IlepneHaukynsip M HakJIOHHBIEC: PACCTOSIHME OT TOYKH J0
IUIOCKOCTH, PpAcCCTOSIHHE OT NPSIMOM A0 IUIOCKOCTH, NpPOeKUus (GUrypbl Ha IJIOCKOCTb.
[lepneHMKYISIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIIEHIUKYIISIPHOCTH JBYX IUIOCKOCTel. Teopema
O TPEX MEPNEHIUKYIISIPAX.

MHoOrorpaHHMKH

[loHdATHE MHOTOrpaHHHWKAa, OCHOBHBIE JJIEMEHTbl MHOTOTPAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHMKA. [Ipu3ma: N-yrojapHas npusma; rpaHu
Y OCHOBaHMSI IPU3MBL; TIpsAIMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U MOJIHAS MOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsiMOYroibHBIN NapajuieJenunes u ero cBoicrsa. [lupamuaa: N-yroyipbHas
nMpaMuia, TpaHd W OCHOBaHUE MUpaMU[Ibl; OOKOBas W TMOJIHAS IMOBEPXHOCTh MHUPAMUJIBI;
MpaBUJIbHAsE W YyCEUEHHas NupamMuja. OJEMEHThl MNpu3Mbl W nupamuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHSITHE MPABUJIBHOTO MHOIOTPaHHUKA; NpPAaBUJIbHAS MpPU3Ma U IPaBUJIbHAA
MMpaMuia; NpaBuIbHas TPEYrojbHas MUpamMuaa U MpaBMIbHBIN TeTpasap; kyO. [IpeacraBnenue
O MPaBWIbHBIX MHOTOTPAaHHUKAX: OKTa3Jp, JoJAeKa’ap M ukocayap. CeueHus MNpusMbl U
MMAPaAMHU/JIBI.

CummeTpusi B MPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEIBHO TOYKH, MPSAMOM, MIJIOCKOCTH.
DNeMEHTbl CHMMETPUH B IUpamMuAax, napajienenuneaax, IpaBuibHbIX MHOTOTPaHHUKAX.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [lnomans GoxoBoi
MOBEPXHOCTU U TMOJHOW MOBEPXHOCTU MPSAMOM NIPHU3MBI, IUIOIIA[b OCHOBaHWI, Teopema o
OOKOBOHM TMOBEpPXHOCTU MpsMOi mnpusMbl. Ilnomangs OOKOBOI MOBEPXHOCTH U TOBEPXHOCTH
MPaBWJIBHON MHpaMUIbl, TEOpeMa O IUIomaau yceu€HHoi nupamunbl. [loHstre 06 oOnéMme.
O0BEM UpaMHIbL, TPU3MBI.

[TogoGubie Tenma B mpocTpaHcTBe. COOTHOIICHHMS MEXKAY IUIOMIAIIMU TOBEPXHOCTEM,
o0bEMamMu MOJOOHBIX TETI.

11 KJIACC

Tesna Bpamenus



Hunuuapudeckass MOBEPXHOCTb, 00pa3yrolie MWIMHAPUYECKOM TOBEPXHOCTH, OCh
MWIMHAPUIECKOH noBepxHOCTH. LIumuHap: ocHOBaHUs 1 OOKOBAas MOBEPXHOCTH, 0Opasyomas u
OCb; IJIOLIA/b OOKOBOW U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepxXHOCTb, 00pa3yromnue KOHHYECKOW TOBEPXHOCTH, OChb M BeEpIIMHA
KOHHUYecKkol mnoBepxHocTu. KoHyc: ocHOBaHMe M BepuIMHA, oOpasyromias M OCh; IUIOIIAIb
OOKOBOW W TOJHON TOBEPXHOCTH. YCEUEHHBIH KOHYyC: 00pa3yrollfe W BBHICOTA; OCHOBAHUS U
OOKOBasi IIOBEPXHOCTb.

Cdepa m map: meHTp, paamyc, TUaMeETp; IUIOMIATh IMOBEPXHOCTH cdeprl. B3ammuoe
pacnoJiokeHue cepsl U MI0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomanpb chepsl.

N300paxkenue Ten BpalleHus Ha III0CKOCTU. Pa3BépTka LMIuHApa U KOHYca.

KomOuHammm Ten BpalieHWs W MHOTOTPAaHHUKOB. MHOTOTpPaHHUWK, OIHMCAaHHBIH OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, WJIH TEJIO BPAIICHUS.

[Tonsatue 06 oO6béMe. OcHOBHBIE CBOiicTBa 00BEMOB Teln. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuieyenumnesaa u cinefactBus u3 He€. O0béM 1mumuHApa, KoHyca. O0bEM
miapa ¥ rioimapb cQepsl.

[logoGuble Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEIT.

Cevenuss mminuHIpa (MapaulelbHO W TEPHEHIWKYISIPHO OCH), CEUeHHs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPILNHY), CEUeHHUs 1apa.

BexkTopsl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha miockocTy U B IpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEeKTOpa Ha uMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenuneaa. Pemenue 3aaay, CBA3aHHBIX ¢ IPUMEHEHUEM MPaBUII IEHCTBUI C BEKTOpaMH.
[IpsmoyronpHast cucrema KoopAWHAT B mpoctpaHcTBe. KoopauHatel BekTopa. [Ipocreitmme
3aJaud B KOOpAMHATax. Yroil Mexay BekTopamu. CKalsgpHOEe NpOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexXIy HpSMBIMU U IIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ HpH
pELICHUH TeOMETPUUECKUX 3aa4.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHUS TMPOrpaMMbl ydeOHOro mpemmera «Maremarnukay
XapaKTEepPU3YIOTCSL:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO TPAKAAHCKOW MO3UIMHM OOy4alomerocs Kak akTHBHOTO U
OTBETCTBEHHOT'0 4IEHAa POCCHMCKOIrO OOIIEecTBa, MPEACTABICHUEM O MaTEeMaTHUYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUM, TPOLEAYp TPakKIAHCKOTO OOIIECTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIIUSIMU U Ha3HAYCHUEM.

IIaTpuoTnyeckoe BOCNIUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON I'pa)KIaHCKONW MAEHTUYHOCTH, YBAXKEHHSI K MPOLIJIOMY
U HACTOSAIIEMY POCCHMCKON MaTEeMaTHWKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHIMCKMX MAaT€MaTUKOB W POCCUHMCKOM MaTEMAaTHYECKOW IIKOJIbI, K HMCHOJIb30BAHUIO 3THX
JOCTIDKCHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOro Hapoaa; CcHOPMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEJCHHS, CBI3aHHOTO C MPAKTUUYECKHUM TTPUMEHEHHUEM
JOCTHKEHUM HayKd W JEeSTeNIbHOCThIO Y4EHOTO; OCO3HAHHWEM JIMYHOTO BKJIAJa B MOCTPOEHHUE
YCTOMYHMBOTO OYAYIIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEIICHUH, pPACCYXICHUW;, BOCIPUUMUYUBOCTBIO K
MaTeMAaTHYECKUM acClEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHHE:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOro M Oe3omacHoro oOpasza U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbBIO
(3mopoBoe muTaHHe, cOATAHCHPOBAHHBIA PEKUM 3aHSATUN M OTHAbIXa, peryispHas (uznueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOUS; MHTEPECOM K Pa3IHYHbIM
chepam mpodeccnoHaNbHOM JEeSITENFHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiel mpodeccuu u peaan3oBbIBaTb COOCTBEHHBIE
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TMPOTSHKEHWU BCEW JKWM3HU; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pelIeHNU NTPAKTUYECKUX 3a]]a4 MaTeMaTUYECKON HAaIIPaBICHHOCTH.

JK0JI0rHYecKOe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILHUAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOM Cpelibl, OCO3HAHHUEM
rII00aTbHOTO  XapakTepa  JKOJOTHUECKUX MpoOJieM; OpUeHTaluei Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU U pPelIeHUs 3ajad B 00JacTU OKpYXKAIOIIeH cpelpl, MIaHupOBaHUS
MOCTYINKOB U OLIEHKU UX BO3MOXKHBIX MOCIIECTBUMN JUIsI OKPY)KAIOIIEH Cpebl.

IleHHOCTH HAYYHOIO O3HAHHUA:

Cc(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTHYECKON HAayKH KakK cgepbl



YeJIOBEYCCKOM JACATCIIBHOCTH, O5TAIlOB eé Pa3sBUTHA U 3HAYMMOCTH U PA3BUTHUA LHHUBUIIN3ALIUUA;
OBJIAACHUCM S3BIKOM MAaTCMAaTHUKU U MaTeMaTH4eCKOM KYHBTypOﬁ KakK CpCACTBOM IIO3HAHUA
MHpa; TOTOBHOCTBIO OCYHICCTBJIATH MNPOCKTHYIO MW  HCCICAOBATCILCKYIO ACATCIBHOCTD
HHAUWBUAYAJIBHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHHUS MTPOrPaMMBbI yIeOHOTO TipeameTa «MaremaTrrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OeliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUSAMU,  YHUBEPCATbHOIMU — PecYIsAMUGHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a3068bix
KOZHUMUBHBIX NPOYECco8 00yHarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYHCAIOWe20 MUpd,
npuMeHeHUe 102U4eCKUX, UCCLe008ameNbCKUX Onepayull, yMeHull pabomams ¢ uHghopmayuet).

Ba3oBble 1ornyeckue neicTBus:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHUH MEKIY TMOHITHIMH, (HOPMYIHPOBATH OMPEICIICHUS TOHSITHIA;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIaCCH(HUKAIINN, OCHOBAHUS JIJIS 0000IIeHNs
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIMMOTO aHAIIN3a;

® BOCIPHHUMATH, (POPMYIUPOBATh M MPEOOPA30BHIBATL CYKJICHUS: YTBEPIUTEIbHBIC H
OTpHUIATENIbHBIC, SAMHIYHBIC, YaCTHBIC U OOIIHE; YCIIOBHBIC,

® BBISIBIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JAHHBIX, HAONIOJCHHUAX M YTBEPXKACHUSIX; Npeiaratb KPUTCPUH JUISL BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JenaTh BHIBOJBI C HMCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, ICTYKTUBHBIX W MHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKITIOUEHUI TI0 aHAJIOTUH;

® TIPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMAaTHUYCCKUX YTBEPIKICHHUH (TIPSMbIC
U OT TPOTHBHOTO), BBICTPaWBaTh AapryMCHTAIMIO, MPHBOJUTH TPUMEPHl U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHS M BBIBO/IBI;

e BBIOMpATh CIOCOO pemieHus y4eOHOU 3amayn (CpaBHUBATh HECKOJBKO BAapHUAHTOB
peleHusi, BEIOUpaTh HauOoJee MOIXOAANINN ¢ yIETOM CaMOCTOSITEIIbHO BBIJCICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBUA:

® UCMOJB30BaTh  BOMPOCHI  KAaK  HWCCIEAOBATCIbCKUH  WHCTPYMEHT  IIO3HAHUS;
(dbopMynHpoBaTh BOIPOCHI, (PUKCUPYIOIIHE MPOTHBOPEUHUE, MPOOIEMY, YCTAaHABIUBATh
HUCKOMOE U JIaHHOe, (OPMHPOBATh THUIOTE3y, APTYMEHTHUPOBATh CBOK TMO3HIIHUIO,
MHEHHC;

® TPOBOJUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIA OSKCIEPUMEHT, HCCIICAOBAHUE TIO
YCTAHOBJICHHIO OCOOCHHOCTEW MAaTeMaTHYECKOro OOBEeKTa, SIBJIICHHs, Ipoliecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 00bEKTaMH, SIBICHUSMU, TPOIIECCAMU;

e caMOCTOATeNbHO (OopMynupoBaTh O0O0OOIIEHHMS U BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOTIOJCHMSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJy4EHHBIX
PE3yNbTaTOB, BBIBOJOB U 0000IIEHU;

® [POTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOIIECCA, a TAK)KE BBIABUTATh MPENOIOKEHHUS
0 €ro Pa3BUTUU B HOBBIX YCIOBHUSX.

Padora ¢ undopmanueii:

® BBIABIATH JeUIUTH WHMOPMAILINY, JAHHBIX, HEOOXOJUMBIX JJIs OTBETa Ha BOMPOC U
JUIS PEIICHUS 33]1a9H;



BbIOMpaTh MH(POPMAIMI0 M3 HCTOYHMKOB pA3IUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMAaTH3UPOBAaTh U HMHTEPIPETHUPOBATh MH(OPMAIMIO PA3IMYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

CTPYKTYpUpOBaTh HMH(POPMALMIO, TPEACTABIATE €€ B  pa3uyHbIX (opmax,
WJLTIOCTPUPOBATH IPahuIecKu;

OLICHUBATh HAAEKHOCTh HMH(OPMAIMM IO CaMOCTOATENBbHO C(HOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) YHuueepcanvuvie KOMMYyHUKamueHbwle Oelicmeus, 00ecnedusaom c@hopmuposanHocms
COYUANBHBIX HABLIKOS 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATh U (GOPMYIUPOBATH CYXJIECHUS B COOTBETCTBUU C YCIOBUAMU U LIEIAMU
oOlIeHMs; SCHO, TOYHO, I'PAaMOTHO BbIpaKaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 XOJy pEelIeHMs 3aaul, KOMMEHTHPOBATh
MIOJTy4EHHBIN pe3ynbTar;

B X0/i€ 00CYX/IeHUs 3a7jaBaTh BOIIPOCHI 110 CYLIECTBY OOCYXIaeMON TeMBbI, IPOOJIEMBIL,
pemiaeMol  3ajaud, BbICKA3bIBaTh UJEW, HAICJIEHHbIE Ha TOUCK pPEeIIeHUs;
COMOCTABJIATh CBOU CYXKICHHMS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JMajora,
oOHapyXHMBaTh pa3IMyue U CXOJCTBO MO3UIINIA; B KOPpEKTHOU (opMe popmyarpoBath
pa3Horiacusi, CBOU BO3PaKEHUS;

MIPE/ICTaBIATh PE3y/bTaThl PEHICHUs 3a7auu, IKCIEPUMEHTA, UCCIeI0BaHUsS, TPOEKTa;
CaMOCTOSTEJIBHO BBIOMpaTh (popMaT BBICTYIJIEHHA C y4€TOM 3a/ad IpPE3eHTAlUH U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHunyecTBo:

MOHUMAaTh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAILHOW pabOTHI
NpH pEUICHWH Y4YeOHBIX 3a/a4, NPUHUMATh IIellb COBMECTHOW JEATEIBHOCTH,
IUTAHUPOBATh OPTaHM3AIMI0O COBMECTHOM pPa0OTHI, pachpeAessTh BHIBI PadoT,
JIOTOBApHBATHCS, OOCYXIATh MPOILECC M pe3yabTar paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBATh B TPYMIOBBIX GopMax paboTsl (00CykaeHHs, 0OMEH MHEHUM, «MO3TOBBIC
IITYPMBI» M WHBIC), BBIMOJHATH CBOIO 4YacTh pabOThl M KOOPAWHUPOBATH CBOH
JCWCTBUS C IPYTUMU YWICHAMU KOMaH/Ibl; OI[CHMBATh KAYeCTBO CBOETO BKJIa/a B OOIIHIA
MPOIYKT 110 KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YIaCTHUKAMH B3aHMO/ICHCTBHSL.

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

COCTaBIIATH IUIAH, AITOPUTM PEIICHUS 3a/1a4M, BEIOUPATh CIoco0 perieHus ¢ yuéTom
HMMEIOIIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAThH U
KOPPEKTUPOBATh BApUAHTHI PEeLICHUH ¢ yu€TOM HOBOM MH(OpMALIHH.

CaMOKOHTPOJIb:

BIIQJIETh HAaBBIKAMU TIO3HABATENBbHON pedIeKCcuu Kak OCO3HAHMUS COBEPIIAEMBIX
JNECTBUM M MBICIUTENBHBIX MPOIECCOB, WX pPE3yIbTaTOB; BIAJAETh CHOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJISI MpoLEecca M pPe3yjbTaTa pPEelIeHHUs MaTeMaTU4YeCKOu
3aa4H;

MpEABUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUM 3a/1ayd, BHOCUTH
KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, AHHBIX, HAJIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;
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® OIICHMBAaTh COOTBETCTBHE pE3yJlbTaTa LEIA W YCIOBUSAM, OOBSCHATH TNPUYMHBI
JOCTUXKEHUS] WIM HEJOCTWKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBaTh MOHATUAMH: TOUYKA, MPSIMasi, TUIOCKOCTb.

[TpuMeHSITh aKCHOMBI CTEPEOMETPHUH U CIICJACTBHS U3 HUX TPU PEIICHUHA TeOMETPUICCKUX
3azad.

OnepupoBaTh TOHITHSIMH: TAPALICIBHOCTE W TMEPHEHAUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KrnaccuguimpoBars B3anMHOE PacIioyIoKEHUE TPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTRBE.

OnepupoBaTh TOHSTUSMH: JBYTPaHHBIA Yroj, TpaHU JABYIPAaHHOTO VyIriia, pedpo
JBYTPAHHOTO yIJIa; TUHEHHBINA YyroJl ABYTPAHHOTO yTiia; TpaaycHas Mepa ABYIPaHHOTO yIIa.

OnepupoBaTh TMOHATHUSMHU: MHOTOTPAHHHK, BBITYKJIBIH W HEBBITYKJIBIH MHOTOTPAaHHHUK,
3JIEMEHTBI MHOTOTPaHHUKA, TIPABMIILHBI MHOTOTPAHHHK.

PacriosnaBaTth OCHOBHBIEC BHBI MHOTOTPAaHHUKOB (THpaMuUja; MpU3Ma, MPSIMOYTOIBHBINA
napajuiesienume, Kyo).

KnaccudumupoBaTh MHOTOTpaHHWUKH, BBIOWpas OCHOBAHHS s KJIacCHU(UKAINHI
(BBIMMyKJIbIE M HEBBINYKJIblE MHOTOTPAHHUKHU; TPaBUIbHbIE MHOTOTPAHHUKH; TpPAMbIE U
HAKJIOHHBIE TPU3MBI, TapaljIesIeUuIeabl ).

OnepupoBaTh NOHATUSAMU: CEKYIIas MIIOCKOCTb, CEYeHNE MHOTOTPAaHHUKOB.

OOBACHATH MPUHIIMITBI TOCTPOEHUS CEUEHUH, UCTIONb3Ysl METO/I CIIE/IOB.

Crpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMIOJHATH (BBIHOCHBIE) TJIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

Pemarp 3amaun Ha HaxOXKICHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuaM WiId
QIrOpUTMaM, IMPUMEHSS HW3BECTHHIC AHAJUTHUYECKUE METOJbl IMPH PEHIeHHH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a7ad Ha BBIYHUCICHHE PACCTOSHUNM MEXIy ABYMS TOYKAaMHU, OT TOUYKH [0
MPSIMOM, OT TOUKHU JI0 MJIOCKOCTH, MEXKIY CKPEIMBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxOXKICHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuaM WiId
QIrOpUTMaM, TMPUMEHSS HW3BECTHHIE AHAJUTHUYECKUE METOJbl IMPH PEHIeHHH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a/1ad Ha BBIYHMCICHHE YIJIOB MEXAY CKPEUIUBAIOLIUMUCS MPSMBIMH, MEXKIY
MPSIMOM U TUIOCKOCTHIO, MKy TUIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Boruncnsate 00bEMBI U MIJIONIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MHUpaMuia) ¢
npuUMeHeHHeM (OpMyI; BBIUMCISATH COOTHOIIEGHUS MEXIy IUIOMAASMH IOBEPXHOCTEH,
00bEMamMu MOJOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MOHATUSIMHU: CHUMMETpPUS B IPOCTPAHCTBE;, IIEHTP, OCh U IUIOCKOCTH
CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CUMMETPHUH (DUTYPBHI.

N3Bnekarh, mpeoOpa3oBeIBaTh U UHTEPIPETUPOBATH MHPOPMAIMIO O TMPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX PUTypax, MPeJACTaBICHHYIO Ha YePTEKaxX U PUCYHKAX.

[IpumensaTs reomerpuueckue (akThl Ui peUIEHUS CTePEeOMETPHYECKHUX —3ajad,
MIPENONaraloNX HECKOJIbKO IIaroB PElIeHUs, €ClU YCIOBUS TMPUMEHEHHUS 3aJaHbl B SBHOM
dopme.

[IpuMeHsATh MpocTeiINe MporpaMMHBIE CPEACTBA M AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI TIPU PEIICHUN CTEPEOMETPHUSCKUX 3a/1a4.
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IIpuBoguTe mHpUMEpPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IIPUPOJE U JKHU3HH,
pacro3HaBaTh IPOSBJICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATH MONy4YEHHBIE 3HAHUSA HA IIPAKTUKE: aHAIU3UPOBATH PEAIBHBIC CUTYallUU U
IIPUMEHATh ~ WM3y4YEHHBIE IIOHATHS B  IIpOIlECCE IOMCKAa  pElIeHUs  MaTeMaTU4eCKU
cOpMYIIMPOBAHHOW TPOOIEMBI, MOJIETHPOBATh PEATbHBIE CHTYyallMd Ha SI3bIKE T'€OMETPHH,
HCCIEA0BAaTh MOCTPOCHHBIE MOJEIN C MCIHOJIB30BAHMEM I€OMETPUYECKHUX IOHATHU U TEOPEM,
ammapara anredpsl; perarb NpakTHIECKUEe 33a]jauM, CBSI3aHHbBIE C HAXOXKICHUEM T'€OMETPUIECKUX
BEJINYUH.

11 KJIACC

OnepupoBatb TIOHSTHSIMH: [IWTHHIPAYECKast MTOBEPXHOCTb, oOpa3yromue
WJIMHAPUIECKON TIOBEPXHOCTH; IIWIIHH/IP; KOHUYECKas TTOBEPXHOCTh, 00pa3yronue KOHNIeCKOH
MMOBEPXHOCTHU, KOHYC; CeprudecKasi TOBEPXHOCTb.

Pacnio3naBate Tena Bpamenus (HWIMHIP, KOHYC, cepa U map).

OOBACHATH CITOCOOBI TIOJTYICHHUSI TEJT BPAI[CHUS.

KnaccudumupoBaTs B3anMHOE pacmosiokeHue chepsl U MIIOCKOCTH.

OnepupoBaTh TOHATHSMH: IMIAPOBON CETMEHT, OCHOBAaHME CETMEHTA, BBICOTA CETMEHTA;
IapOBOM CJI0I, OCHOBAHHE IIAPOBOTO CJIOSA, BBICOTA MIAPOBOTO CJIOS; IAPOBOU CEKTOP.

Beraucnate 00BEMBI M TUTONIAN TIOBEPXHOCTEH TeN BpaIlEHUs, TEOMETPUICCKHX Tell C
MIpUMEHEHHEM (POPMYIIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHMK, BIUCAHHBIA B cdepy M OMHCAHHBIM OKOJIO
cdepsl; cdepa, BUcaHHAs B MHOTOTPAHHUK WUJIU TEJIO0 BPAIICHHUS.

BbIyncnsaTe COOTHOILIEHHUS MEXIY IUIOMIANIMU MOBEPXHOCTEH M 00bEMaMU MOJIOOHBIX
TeN.

N3o00paxkate u3ydaemble (UIYypbl OT PYKHM M C MPUMEHEHHEM IPOCTHIX UYEPTEKHBIX
MHCTPYMEHTOB.

BoInosiHATh (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJ BPAIICHUS.

W3Bnekarb, HHTEPIPETUPOBATh U MPeoOpPa30BbIBaTh MHPOPMAIMIO O IPOCTPAHCTBEHHBIX
reOMeTPUUECKUX Urypax, MPeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHATHUEM BEKTOP B IPOCTPAHCTBE.

BoInosHATh AeCTBUA CIOXKEHHSI BEKTOPOB, BHIUYMTAHUSI BEKTOPOB M YMHOKEHHUSI BEKTOPA
Ha YHCTI0, OOBSICHATH, KAKUMU CBOMCTBAMU OHH 00JIa/1a10T.

[IpumeHsTh MpaBUIO NapauieIenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, yroll MEKIY BEKTOpPaMH, CKaJspHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOpOB U MPOU3BEIEHUE BEKTOPA Ha YHUCIIO, YTOJl MEXIY BEKTOPaMHU,
CKaJsIpHOE MPOU3BECHIE, PACKIIAIbIBATh BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh INIOCKOCTh YpaBHEHHEM B JIEKapPTOBOM cucTeMe KOOpMHAT.

[IpumensaTs reomerpuueckue (akThl Ui pEUICHUS CTePEeOMETPHYECKHUX 3ajad,
MPENONaraloNX HECKOJbKO IIaroB PElIeHUs, €ClU YCIOBUS MPUMEHEHHUS 3aJaHbl B SBHOM
dopme.

Pemats mpocreiiime reoMmeTpuueckre 3aa4u Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeTO/1a.
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Pemrate 3agaun Ha J0KAa3aTesIbCTBO MAaTEMaTMYECKUX OTHOLUECHUW M HAXO0XICHUE
TeOMETPUYECKUX BEJIMYMH MO 00pa3laM MM alropuTMaM, IPUMEHSST U3BECTHBIE METOJbI IpU
peLIeHNH CTaHJAPTHBIX MATEMaTHYECKUX 3a1a4.

[IpuMeHATH NpOCTEMIINE NPOrPaAMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHMKALIHOHHBIE
CUCTEMBI IIPH PEUICHUH CTEPEOMETPUUECKHUX 3a/1a4.

[IpuBoauTe mNpUMEpPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh IPOSBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATH MONY4YEHHBIE 3HAHMSA HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIE CUTyallud M
NIPUMEHATh ~ W3y4YEHHBIE IIOHATHS B  IIpOIleCCE IOMCKA  pEUIeHUs  MaTeMaTU4eCKU
chopMynupOBaHHON MpOOJIEMBbI, MOJEINPOBATh PEATbHBIE CUTYallMd Ha S3bIKE TE€OMETPUH,
HCCIEA0BaTh MOCTPOCHHBIE MOJEIN C HCIOJIB30BAHUEM T€OMETPUYECKUX MOHITHH U TEOpPEM,
anmapara anreOphbl; perarh NpakTUYeCKHe 3a1a4H, CBSI3aHHbIE C HAX0XKJAEHUEM M€OMETPUUECKUX
BEJINYUH.



TEMATUYECKOE IINTAHUPOBAHHUE

13

10 KJIACC
KounuecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
n/n MpPOrpamMMblI Bcero Kontpoapmpie | - Ipakruteckue oOpa3oBaTebHbIE PECYpPChI
padoThI padoTsbI
1 BBejieHre B CTEpEOMETPHIO 10 https://m.edso00.ru/C503R7VIP
2 HpsiMEle 11 ILIOCKOCTH B MPOCTpAHCTBE. 12 1 https:/m.eds00.ru/WT7NSO14T
[MapamienbHOCTh MPSAMBIX M IUIOCKOCTEH
3 Hepriet Ky pHOCTS MPAMBIX 1 12 https://m.edsoo.ru/V611LAPUCD
TUTOCKOCTEH
4 VYTl MEKIY IPAMBIMH U IIJIOCKOCTSIMU 10 1 https://m.edso0.ru/R3SMETBTQ
5 MHOTOrpaHHHKH 11 1 https://m.edsoo.ru/XPW9US5SFB2
6 O0BEMBI MHOTOI'PAHHHKOB 9 1 https://m.edsoo.ru/010FX2SJB
7 gr?;f"pe‘me: CEHHI, PacCTOsTA 1 4 1 https://m.eds00.ru/L IAAMHO3D
OBIIEE KOJIMYECTBO YACOB I1O 68 5 0

ITPOTPAMME



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

14

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbHIE)

Ne n/m MPOrpaMMblI Bcero Konrpoaensie [ IIpakTHiecKHe o0pa3oBaTejibHbIE PecypChl
padoTsbI padoThI
1 Tena BpanieHus 24 https://m.edsoo.ru/HYOWQLS5KQ
2 OO0BEMEI TEN 10 1 https://m.edso0.ru/BOORVIYC9
3 BexTopsi 1 koOpMHaTH B 20 1 https://m.edso0.ru/4NCL4GOMF
MIPOCTPAHCTBE
4 Iosropene, 0bobwmerte, 14 1 https://m.eds00.ru/DORV3P725
cucreMaTni3anuda 3HaHNU
OBIIEE KOJIMYECTBO YACOB I10 68 3 0

ITPOTPAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725
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INOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

16

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTH4eckue
padoThI

Jara
HU3yUYeHus!

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

OcHOBHBIE TIOHATHS
CTEpEOMETPUHU: TOUKA, IPAMas,
IJI0CKOCTh, MPOCTPAHCTBO.
[IpaBuna n3o6paxeHus Ha
PUCYHKaX: U300pasKeHUS
IIJIOCKOCTEH, MapauIeNIbHBIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

https://m.edso0.ru/D3VCJ7UN4

[TonsTus: nepecekaronyecs
IJIOCKOCTH, TMepeceKaronInuecs
npsiMasi ¥ IIIOCKOCTh

https://m.edsoo.ru/NR6VJYCGK

IlonsTHs: MEPCCCKAOIMUCCA
IIJIIOCKOCTH, IEPCCEKAIOIIUECA
IpsaMas U IJI0CKOCTb

https://m.edsoo.ru/O6RNDFAMO

3HaKOMCTBO C
MHOTOTpaHHUKAMH,
n300pakeHUEe MHOTOTPAaHHUKOB
Ha PUCYHKaXx, Ha
MIPOEKIIMOHHBIX YEPTEIKAX

https://m.edsoo.ru/KMUQPILLO

Havanehbie cBenenus o kyoe u
MUpaMuUJIe, X pa3BEPTKU U
mojenH. CeueHus
MHOTOTPaHHUKOB

https://m.edsoo.ru/FPW2JNHCZ

HavanbHble cBeieHus o kyoe u

https://m.edsoo.ru/IMQ3AJ3S5



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
https://m.edsoo.ru/1MQ3AJ3S5
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NUPAMULE, UX Pa3BEPTKU U
Mozenu. CeueHus
MHOT'OI'PAHHUKOB

ITousaTtre 06 aKCHOMaTHYECKOM
MTOCTPOCHHUH CTEPCOMETPHU:
AKCHOMBI CTEPEOMETPUN U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

IlousiTe 00 aKCMOMaTHYECKOM
MMOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHU U
CIIEICTBHUS U3 HUX

https://m.edsoo.ru/DUKAX70E1

IlousiTre 00 aKCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CJIEICTBUS U3 HUX

https://m.edsoo.ru/YPKS5MLJL

10

ITouaTtue 06 akCHOMaTUYECKOM
MTOCTPOCHHH CTEPCOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CHEACTBHS U3 HUX

https://m.edsoo.ru/I3A98J679

11

Bzanmuoe PacCIioJIOKECHHNE
IIPsAMBIX B IIPOCTPAHCTBE!
ICPCCCKAOIIHECCA,
ImapaajiCJIIbHbIC U
CKPCIIUBAOIIHUECC IIPAMBIC

https://m.edsoo.ru/lUIW8SKR5Q

12

[TapannenbHOCTh NPSMBIX U
IUIOCKOCTEH B MIPOCTPAHCTBE:
napasiesibHble IPsIMbIE B
IIPOCTPAHCTBE;
NapajyIeIbHOCTh TPEX MPSIMBIX

https://m.eds00.ru/CS9VLQLH6

13

HapaJ'IJ'ICJ'ILHOCTL IPSMBIX U

https://m.edsoo.ru/PO5J6D23U



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
https://m.edsoo.ru/PO5J6D23U

18

IUIOCKOCTEH B IIPOCTPAHCTBE:
[TapamiensHOCTE IPSMOM U
IJIOCKOCTH

14

VYTIuIBl ¢ COHANPAaBICHHBIMU
CTOPOHAMHU

https://m.edsoo.ru/LLJAVHVBW

15

VYrois Mexay NpsIMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/KGJMS8OEUK

16

VYrois Mexay NpsMbIMU B
MIPOCTPAHCTBE

https://m.edsoo.ru/24L\VWH9V8

17

[TapamienpHOCTB MIIIOCKOCTEM:
napajJiesIbHble I0CKOCTH

https://m.edso0.ru/BUSTQIHZT

18

CBoiicTBa napayIeIbHBIX
IJIOCKOCTEN

https://m.edso00.ru/0KOOK2ABA

19

[Ipocreitmme
MIPOCTPAHCTBEHHbIE (PUTYPHI HA
IJIOCKOCTH: TETPAdIp, KyO,
napajuiesienunes

https://m.edsoo.ru/MRT13XP79

20

IToctpoenue ceuenuit

https://m.edsoo.ru/DISAX05J8

21

IToctpoenue ceuenuit

https://m.edso0.ru/20GC3ZP9P

22

KounTponbnas pabora no teme
"IIpsiMbIe ¥ TIJIOCKOCTH B
MIPOCTPAHCTBE.
[TapaniensHOCTh NPSMBIX U
mjockocTen"

https://m.edsoo.ru/BI405QJEB

23

[lepnieHIUKyYIAPHOCTD MPSMO
U IUIOCKOCTH:
MEePIEeHIUKYIIIPHBIC MIPSIMbIC B
IIPOCTPAHCTBE

https://m.edsoo.ru/RN45YBOS8SR

24

HpSIMLIe IapaJiyICJIbHBIC U

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



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
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
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MEPIEHIUKYIISIPHBIE K
IIJIOCKOCTH

25

[IpsimMble napajuienbHbIe U
MEPIEHIUKYIISIPHBIE K
IIJIOCKOCTH

https://m.edso0.ru/JPUOTOI3N

26

[Ipu3Hak nepneHauKyIspHOCTH
PSIMOM U TIOCKOCTH

https://m.edsoo.ru/DC41W6K14

27

[Ipu3Hak nepneHauKyIspHOCTH
MPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/HD3D63S5P

28

Teopema o npsimoit
MEePIECHANKYIISIPHOMN TIIOCKOCTH

https://m.edsoo.ru/YOIQSMOH1

29

Teopema o npsimoit
NEePIEHANKYISPHON TIOCKOCTH

https://m.edso0.ru/81R5KU5RJ

30

Teopema o mpsimMoi
MIEPIEeHIUKYJISIPHOI MIIOCKOCTH

https://m.edsoo.ru/HFKNPKZ7T

31

[lepnieHIuKyNAp U HAKIOHHBIE:
paccTosiHue OT TOUKH JI0
IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 TJIIOCKOCTH

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

32

[lepnieHIuKynAp U HAKIOHHBIE:
paccTosiHue OT TOUKH JI0
IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 TJIIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

HepHeHI[I/IKy.]'IHp 1 HAaKJIOHHBIC!
PaCCTOAHUEC OT TOUYKHU 0
IIJIOCKOCTH, paCCTOAHUE OT
HpﬂMOfI A0 IINIOCKOCTHU

https://m.edsoo.ru/VLLIQ7HXC

34

[leprieHANKYNSAp U HAKIOHHBIE!
paccTossHUE OT TOYKH JIO
IIJIOCKOCTH, PACCTOSIHUE OT

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



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
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
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HPSIMOM JI0 IIJIOCKOCTH

35

VYTIubl B IPOCTPAHCTBE: Yol
MEKy IPSIMOM U IIJIOCKOCTBEO

https://m.edsoo.ru/PSFIXUAL1I

36

JIByrpaHHBIN yroJi, JUHEHHBIN
YTOJ1 IBYTPaHHOTO yria

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

37

JIByrpaHHBIN yroJ, JUHEHHBIN
YTOJ1 IBYTPaHHOTO yIiia

https://m.edsoo.ru/ML0ZZY ZC7

38

[IepneHUKYIAPHOCTD
IIJIOCKOCTEMN: IPU3HAK
MEPIEeHIUKYIIPHOCTU IBYX
IIJIOCKOCTEMN

https://m.edsoo.ru/YRODSM9NH

39

[lepnenuKyIIpHOCTH
TJTIOCKOCTEM: MTPU3HAK
MEPIEHIUKYIISIPHOCTH JBYX
IIJIOCKOCTEMN

https://m.edso0.ru/DY2AF84T2

40

[lepieHAMKYISAPHOCTH
TUTOCKOCTEM: MTPU3HAK
MEPIEeHIUKYIIPHOCTU BYX
TIOCKOCTEN

https://m.edso0.ru/TS8OA9INH2

41

Teopema o Tpéx
MIePIEeHIUKYIIsIpax

https://m.edsoo.ru/OW5LZ1RVZ

42

Teopema o Tpéx
NepIEHIUKYIIsIpax

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
MEepIEHIUKYIISIpax

https://m.edsoo.ru/OWG81WDV3

44

KonTponpHast paboTa o Temam
"[lepneHIMKYIAPHOCTD
MPSIMBIX U IIJIOCKOCTER" 1
"YTIBl MEXIY IPSIMBIMU U
mockocTsamu"”

https://m.edsoo.ru/VOXABPOPB



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
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
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45

[IoHATHE MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOT'OTPaHHUKA, BBITYKJIbIC U
HEBBIITYKJIbIE MHOTOTPaHHUKH;
pa3BEpTKa MHOTOTPaHHUKA

https://m.edso0.ru/L5FTEZ8QX

46

[Ipu3ma: n-yronpHas npusma;
I'PaHU ¥ OCHOBAHUS NMPU3MBI;
npsiMasi ¥ HaKJIOHHAs! IPU3MBI;
OOKOBas U MOJIHAs
MTOBEPXHOCTh MTPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapamnenenurnen,
MPSIMOYTOJIBHBIN
napajuiesienunesa u ero
CBOMCTBA

https://m.edsoo.ru/ITCOB1WIO

48

[Tupamuga: N-yroapHas
NMpamMuia, TpaHu U OCHOBAaHUE
nupamMuibl; 00KOBask M MOTHAS
MTOBEPXHOCTh MUPAMMU/IBI;
MIpaBUJIbHAS U yCEUEHHAs
nupamuia

https://m.edso0.ru/1TOFX00PA

49

[IpaBuIBHBIE MHOTOTPAHHUKU:
MOHATHE NMPABUIILHOIO
MHOTOI'PaHHUKA; TpaBUJIbHAs
[pU3Ma U IpaBUIIbHASL
NUpaMua; IpaBUiIbHAs
TpeyroJibHas MUpamMua u
NPABUIIBLHBIN TETPa’dIp; KyO

https://m.edsoo.ru/LWNGFZTWE

50

Hpel[CTaBJ'IeHI/Ie O IMPpaBUJIBHBIX
MHOT'OTpaHHUKAX: OKTa3ap,
AOACKAd AP U UKOCAdP.

https://m.edso0.ru/06SHO02IDD

51

CI/IMMeTpI/IH B IIPOCTPAHCTBEC!

https://m.edsoo.ru/SWEUC9ENR



https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
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CUMMETPHSI OTHOCHTEIIHHO
TOYKH, IPSIMOH, TIIIOCKOCTH.
DneMEHTbl CUMMETPUH B
MUpaMUIax,
napajuiesienuneaax,
MPABHIILHBIX MHOTOTpaHHHUKAX

Briuncinenue >1eMeHTOB

52 MHOTOTPaHHUKOB: pEOpa, 1 https://m.edsoo.ru/EUP4AMN760

JIMArOHAJIH, YIJIbI

[Tmomane 60k0BOM

MTOBEPXHOCTH M ITOJHOM
53 TOBCPXHOCTH HPAMOU HPHIMBL, 1 https://m.eds00.ru/SQY9XSILE

IUTOIIAIh OCHOBAHHUH, TeOpeMa

0 OOKOBO TTOBEPXHOCTH

MPSAMOU TPU3MBI

ITmomans 00KOBOI

MOBEPXHOCTH M [TOBEPXHOCTH
54 VPABHIBLHOM TAPaMIARL, 1 https://m.eds00.ru/R22FHBG60

TEOpeMa O IO OOKOBOM

[IOBEPXHOCTH YCEYEHHOM

UPAMMIBI
55 Kl\‘/’[‘iﬂ‘g;’;’l‘{ I‘;}jﬁ,‘,’m 1o Teme 1 https://m.edso0.ru/VHYNJQMQD
56 ITousitrie 06 00BEME 1 https://m.edso0.ru/GM1LC394G
57 OO0BEM TUPaMMIBI 1 https://m.edso0.ru/B307PSWTC
58 OO0BEM mupamMu Il 1 https://m.edso0.ru/PQZ9ED3YF
59 OO0BEM mupamMu Il 1 https://m.edsoo.ru/RZ8BITMU9
60 O6BEM TUpaMHIBI 1 https://m.edsoo.ru/OHRFO2LCT
61 O06BEM TpU3MBI 1 https://m.edsoo.ru/YEQP63ZD4



https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
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
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62

OO6BEM TPU3MBI

https://m.edsoo.ru/B46EMRRGE

63

O06BEM ITPU3MBI

https://m.edsoo.ru/FIMOWG6KFT

64

KonTtponsHas paboTa o teme
"O6bEMBI MHOTOTPAaHHUKOB"

https://m.eds00.ru/23S50180N

65

[ToBTOpEnue, 06061EeHNE
CHUCTEeMaTU3als 3HaHH.
[Toctpoenune ceueHuit B
MHOTOTPaHHUKE

https://m.edso0.ru/KXTOCIOJG

66

[ToBTOpEeHME, 0600MIIEHNE
CHCTEeMaTH3aI1s 3HAHUH.
Beruucnenue paccrosHumii:
MEXy TBYMS TOYKaMHU, OT
TOYKH J0 MPAMOM, OT TOUKH JI0
IJTOCKOCTH, MEXTY
CKPEIIMBAIOIIUMHUCS TPSIMBIMU

https://m.edsoo.ru/HKP613JUC

67

Hrtorosas koHTpoJbHAs paboTa

https://m.edsoo.ru/KB3EKOA9U

68

[ToBTOpEeHME, 0600IIEHNE
CHUCTEMaTH3aIMs] 3HAHWH.
Berurcienue yrioB: Mex Iy
CKPCIIHUBAOIIUMHUCS TTPSIMBIMH,
MEXIy MPSIMOK U IMIIOCKOCTHIO,
JIBYIPaHHBIX YIJIOB, YTJIOB
MEX]Ty TUIOCKOCTSIMU

https://m.edsoo.ru/X7CJU5L0O0

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



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
https://m.edsoo.ru/X7CJU5LO0
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11 KJIACC

KoJsmuecTBo yacos
Ne Tema vpoka K - JlaTa DJ1eKTPOHHbIE HH(PPOBLIE
n/n yp Beero OHTPOJIbHbBIE PAKTHUCCKHE | yovyenns | oGpa3zoBaTebHbIE pecypehl

padoThI padoTsbI

Cdepa u map: neHTp, paamnyc,
1 JMaMeTp; TUIOIIaIb 1 https://m.edsoo.ru/TW8Z59CHJ
MTOBEPXHOCTHU chepsl

Cdepa u map: 1ieHTp, paamnyc,
2 JMaMeTp; TUTOIIAIb 1 https://m.edsoo0.ru/TW8Z59CHJ
MTOBEPXHOCTHU chephl

B3anmHoe pacrnosnoxeHue

Cepbl H IIOCKOCTH; 1 https://m.edsoo.ru/YCMWC4M3I

KacaTeJbHast III0CKOCTh K
cdepe; iomasns chepsl

B3anmHoe pacrnosoxeHue
chepsl U IIOCKOCTH;
KacaTeJbHasl INIOCKOCTh K
chepe; iomaas chepsl

1 https://m.edsoo.ru/TW8259CHJ

N3obpaxenue chepsl, mapa

1 https://m.edsoo.ru/QDCFS8UGXE
Ha IIJIOCKOCTH. CeLIeHI/ISI mapa

Hsobpaxenne cheprl, mapa 1 https://m.edsoo.ru/QDCFS8UGXE
Ha IIJIOCKOCTH. CE‘HCHI/IH mapa

HunuHapudeckas
MMOBEPXHOCTh, 0Opa3ymomne
HWIMHAPUYECKOU
MMOBEPXHOCTH, OCh
LWIMHAPUYECKOU
MIOBEPXHOCTHU

1 https://m.edso0.ru/8516BBEQ7

8 Hunuaapudeckas 1 https://m.edso0.ru/QDCF8UGXE



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/QDCF8UGXE
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MMOBEPXHOCTh, 0Opa3yomue
HWIMHAPUYECKON
IMOBEPXHOCTH, OCh
HWIMHAPUYECKOU
TMOBEPXHOCTHU

Hunusap: ocHOBaHUS U
OO0KOBast MOBEPXHOCTb,
00pasyroias 1 0Ch; MJIOIMIA b
OOKOBOH U MOJHOMN
MTOBEPXHOCTH

https://m.edsoo.ru/W0JR979V9

10

Hunusap: ocHOBaHUS U
OO0KOBast MOBEPXHOCTb,
00pa3syroias 1 0Ch; MJIOIIA b
OOKOBOH U MOJIHOMN
MTOBEPXHOCTHU

https://m.edsoo.ru/QDCFS8UGXE

11

N3obpaxenne muianHaApa Ha
IJI0CKOCTH. Pa3BépTka
uminHapa. CeueHust
UMWIHHAPA (TI0CKOCTBIO,
napajieIbHON WUITH
MePIeHIUKYIIPHON ocu
AJTUHIPA)

https://m.edsoo.ru/OYMSPW10Z

12

N300paxkenue nunuHapa Ha
IIoCKOCTH. Pa3zBépTka
uunusapa. CeueHus
UUIHHAPA (TI0CKOCTBIO,
napajuieJIbHON Win
MEPIIEHAUKYIISIPHON OCH
HWIHH]IPA)

https://m.edsoo.ru/QDCFS8UGXE

13

Konuueckasi ToBepXHOCTb,
o0Opa3yoire KOHUIeCKOU

https://m.edsoo.ru/H64QF3E6GR



https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/H64QF3E6R
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IIOBEPXHOCTH, OCh U BEPIINHA
KOHMYECKOW MOBEPXHOCTH

14

Konnueckas noBepXHOCTb,
00pa3yrIne KOHUIeCKOU
IIOBEPXHOCTH, OCh Y BEPILINHA
KOHMYECKOW MOBEPXHOCTH

https://m.edso0.ru/QDCFS8UGXE

15

Komnyc: ocHoBanue n
BepIInHa, 00pa3yromias u oCh;
TIJT0TIATh OOKOBOM M TMOJTHOM
IIOBEPXHOCTH

https://m.edso0.ru/Q4EUBB6GT

16

Konyc: ocHoBanue n
BepIInHa, 00pa3yromias u oCh;
TIJT0TATh OOKOBOM M MOJTHOM
MTOBEPXHOCTHU

https://m.edsoo.ru/QDCFS8UGXE

17

VY ceu€HHBIN KOHYC:
00pa3syrolue 1 BBICOTA;
OCHOBaHUS U OOKOBast
MIOBEPXHOCTh

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

18

Yceu€HHbIN KOHYC:
o0pa3ymollre 1 BbICOTa;
OCHOBaHUs U OOKOBast
MTOBEPXHOCTh

https://m.edsoo.ru/QDCFS8UGXE

19

N300paxkenue koHyca Ha
IIoCKOCTH. Pa3zBépTka
KoHyca. CeyeHus: KOHyca
(TIIOCKOCTBIO, MapalIeNIbHOM
OCHOBAHMIO, U IUIOCKOCTBIO,
MIPOXOIAIIEH yepe3 BEPIINHY)

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

20

N3006pakeHue KoHyca Ha
IJI0CKOCTH. Pa3BEépTka

https://m.edsoo.ru/QDCF8UGXE



https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/QDCF8UGXE
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koHyca. CeueHus KOHyca
(TJI0CKOCTBI0, MapalIeNIbHOM
OCHOBAHHIO, 1 IIOCKOCTHIO,
MIPOXOIA1IEH Yepe3 BEPIINHY)

KomMOunarus ten BpaiieHus u

21 https://m.edsoo0.ru/4VHGTY X8F
MHOTOTPaHHUKOB

22 Kombunars Tex spateHus 1 https://m.eds00.ru/QDCF8UGXE
MHOTOTPaHHUKOB
MHoOrorpaHHuK, OMMCaHHBIN

23 OKo1o cheprr; chepa, https://m.eds00.ru/RMYY1STLP
BITMCAaHHAass B MHOTOIPAHHHK
WM B TEJIO BPAICHUS
MHoOrorpaHHuK, OMMMCaHHbBIN

24 OK0JI0 cheprr; chepa, https://m.eds00.ru/QDCF8UGXE
BIIMCAaHHAss B MHOTOIPAaHHHK
WK B TEJIO BPALCHUS
ITousarue 00 00BéMeE.

25 OCHOBHBIE CBOMCTBA 00BEMOB https://m.edsoo.ru/4ACENHGLOZ
Ten
ITousarue 00 o0BéMe.

26 OCHOBHBIE CBOMCTBA 00BEMOB https://m.edsoo.ru/QDCFS8UGXE
Ten

27 OO0BEM HIMIMH]IPA, KOHYCA https://m.edsoo.ru/W8TGN5299

28 OO0BEM HIMIMH]IPA, KOHYCA https://m.edsoo.ru/QDCFS8UGXE

29 ObmEém mapa u noma, https://m.eds00.ru/G7TAYCMOTT
cepsl

30 O6Eém mapa u noma, https://m.eds00.ru/QDCF8UGXE
cepsl

31 IToxoOHEIE TENA B https://m.edsoo.ru/4NO4FYUUX



https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/4N04FYUUX

28

npocTtpancTBe. COOTHOIICHUS
MEX/Ty TUIOIIAIMHU
MMOBEPXHOCTEH, 00BEMAMHU
MTOJOOHBIX TEJ

[TonoOHbIe Tena B
npocTtpancTBe. COOTHOIICHUS

32 MEX/IY IJIOIIAISIMU https://m.edsoo.ru/QDCF8UGXE
MMOBEPXHOCTEH, 00bEMaMU
MOHOOHBIX TEN
KonTpossHas pabora no

33 temam "Tesa BpamieHus" u https://m.edsoo.ru/KCOMHJISWW
"O0bwemsl Ten"

34 Bexrop na niockocti 1 B https://m.eds00.ru/QDCFBUGXE
OPOCTPAHCTBE

35 Bexrop na nockocti 1 B https://m.eds00.ru/AQ405SB7C
POCTPAHCTBE

36 (C103KeHHE 1 BEIMHTAHHC https://m.eds00.ru/QDCF8UGXE
BEKTOPOB

37 (CI0:KCHUE M BLIYUTAHHC https://m.eds00.ru/PMNHTUK7G
BEKTOPOB

38 (CI10:KeHHE 1 BEIMHTAHHC https://m.eds00.ru/QDCF8UGXE
BEKTOPOB

39 Y MHOKCHHE BeKTOPA Ha https://m.edso0.ru/4H7PLGBI1
YUCIIO

40 Y MHOXCHHE BeKTOPA Ha https://m.eds00.ru/NZSOLFWN1
YHCIIO
PasnoxxeHue BEKTOpa 10 TPEM

41 HEKOMILJIAHAPHBIM BEKTOPAM. https://m.edso0.ru/NZSOLFWN1

HpaBI/IJ'IO IapaJuieJcnuIicaa



https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/NZS0LFWN1
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42

Pasnoxxenne BexkTopa 1o Tpém
HCKOMILIaHAPHBIM BCKTOPAaM.
[IpaBuiio napasuiesenumnena

https://m.edsoo.ru/NZSOLFWN1

43

Pemenne 3amad, CB3aHHBIX C
MIPUMEHEHHUEM TPABUIT
JEUCTBHN C BEKTOPAMH

https://m.edsoo.ru/73F23EPU5

44

Pemenne 3amad, CBAI3aHHBIX C
MIPUMEHEHHUEM TPABUIT
JIEUCTBUI C BEKTOPaMHU

https://m.edsoo.ru/NZSOLFWN1

45

KoopanHaTHO-BEKTOPHBIN
METO/I TIPH PEIICHUH
TEOMETPUUECKHX 3aJ1a4

https://m.edsoo.ru/BB1139Z27U

46

KoopanHaTHO-BEKTOPHBIN
METO/1 IIPH pelIeHUN
TreOMETPUUECKUX 3a/1a4

https://m.edsoo.ru/BBI1139Z7U

47

[IpsimoyronsHas cuctema
KOOpAWHAT B IPOCTPAHCTRBE.
Koopaunats! BekTOpa.
[Ipocreitmme 3anauu B
KOOpJAMHATAX

https://m.edso0.ru/X9TSDNSQ3

48

[IpsimoyronpHas cucrema
KOOpPJUHAT B MPOCTPAHCTBE.
Koopaunatsl BekTopa.
[Ipocreiimme 3axaun B
KOOpJIMHATaX

https://m.edsoo.ru/BBI1139Z7U

49

YTroa Mexy BEKTOpaMH.
CkansipHO€ MpOU3BENECHUE
BEKTOPOB

https://m.edsoo.ru/RPAQMBCDO

50

Yroa Mex 1y BEKTOpaMH.



https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/RPAQMBCDO
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CkansipHO€ MpoU3BEICHUE
BEKTOPOB

51

Beruncnenue yriioB Mexuy
HPSIMBIMU U IJIOCKOCTSIMHU

https://m.edsoo.ru/EGRV3NF84

52

Beruncnenue yriioB Mexuy
MPSIMBIMU U TJIOCKOCTSIMHU

53

KonTponsHas pabora o teme
"BeKkTophl ¥ KOOpAUHATHI B
MIPOCTPAHCTBE"

https://m.edsoo.ru/NSKELEBHL

54

[ToBTOpenue, 0600IIEHNE U
CUCTEMaTU3als 3HAHUM.
OcHoBHbI€ (GUTYpHI, PaKTHI,
TEOpPEMBI Kypca IJIaHUMETPUHU

55

[ToBTOpEeHue, 0600IICHNE 1
cUCTeMAaTH3aIys 3HaHUH.
OcHoBHbIE (HUTYPBI, (PAKTHI,
TEOPEMBI Kypca TUIAHUMETPUH

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

56

[ToBTOpEeHUE, 0600IICHNE 1
cUcTeMaTH3aIlHus 3HAHUM.
OcHoBHbIE (HUTYPBI, (PAKTHI,
TEOPEMBI Kypca TUIAHUMETPHH

57

[ToBTOpEHUE, 0000IICHNE 1
cucTeMaTH3aIlHs 3HAHUM.
OcHoBHbIe (HUTYpHI, PaKTHI,
TEOPEMBI Kypca TUIAHUMETPHH

https://m.edsoo.ru/NVEMVY73YE

58

[ToBTOpEHue, 06001IeHNE U
CHCTeMaTH3allys 3HAHUH.
OcHoBHBIE (UTYpHI, (aKTHI,
TEOpEeMBbI Kypca INIaHUMETPHH

59

IToBTOpEHue, 0600MeHNe U

https://m.edsoo.ru/UF02M943T



https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
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cucCTeMaTu3alus 3HaHUMN.
3anauu MIaHUMETPUU U
METOJIbl MX PEHICHUS

60

[ToBTOpEHUe, 0600IICHNE U
cUCTEMaTU3alus 3HaHUMN.
OcHoBHbI€ (UTyphI, PaKTHI,
TEOPEMBI Kypca TUIaHUMETPHH

61

[ToBTOpEeHue, 0600IICHNE U
CHCTEMAaTH3aINsA 3HAHWN.
3agauu IIaHUMETPHUU U
METO/IbI UX PEIICHUS

https://m.edsoo0.ru/FG4PJN2IF

62

[ToBTOpEeHuE, 0600IIEHNE 1
CHUCTEeMaTH3als 3HaHH.
OcHoBHbIE (HUTYPBI, (PAKTHI,
TEOpPEMBI Kypca IJIaHUMETPUHU

63

[ToBTOpEeHME, 0600IIEHNE U
cUCTEMAaTU3alysI 3HaHUH.
OcHoBHbIE (HUTYPBI, (PAKTHI,
TEOPEMBI Kypca CTEPEOMETPHH

https://m.edso0.ru/ZY6BYLY7W

64

[ToBTOpEeHUE, 0600IICHNE 1
crcTeMaTH3aIHs 3HAHUM.
OcHoBHbIe (HUTYpHI, PaKTHI,
TEOPEMBI Kypca TUIAHUMETPUH

65

HToroBasi KOHTpOJIbHAS
paborta

https://m.edsoo.ru/\VVP8CXOC4C

66

[ToBTOpEHue, 06001EeHNE U
CHCTeMaTH3allys 3HAHUH.
OcHoBHBIE (UTYpHI, BaKTHI,
TEOpEeMBbI Kypca IIaHUMETPHH

67

IToBTOpEHue, 06001eHNEe U

https://m.edso0.ru/70QSTDCAP



https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP
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CUCTEMAaTHU3alus 3HAHNHI

[ToBTOpEHue, 0600MIICHNE U
CHUCTEMaTU3alrs 3HaHHM.

68 OcHoBHBIE (HUTYPHI, PAKTHI, 1
TEOPEMBI Kypca TUIaHUMETPHH
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHHSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC
Kon .
DOBEDSEMOro IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
poBep 00pa3oBaTeIbHOI MPOrpaMMBbI CpeIHEro oo1ero 06pa3oBaHus
pe3yJibTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTh
79 [IpuMeHSTh aKCUOMBI CTEPEOMETPUU M CIICACTBUSI M3 HUX TPH PEIICHUH
' TEOMETPUUECKHX 3a/1a4
73 OnepupoBaTh MOHATHSAMHU: TAPAUICIBPHOCTE W TEPIEHIANKYIIPHOCTH
' MPSIMBIX Y INIOCKOCTEN
74 KnaccupummpoBaTh B3aMMHOE PacroIOKEeHUE MPSIMBIX M TUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JBYTPAHHBIN YrOJI, TPaHHW JBYIPAHHOTO YTJIa,
7.5 pedpo IBYrpaHHOTO yrija, TMHEHHBIN yroJl IBYrPaHHOTO YyIJa, TpaayCcHas
Mepa JIBYTpaHHOIO yria
76 OnepupoBaTh MOHATHUAMU: MHOTOTPAHHUK, BBIMYKJIBIH M HEBBITYKIIbII
' MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPAaHHHKA, TPABUJIbHBI MHOTOTPAHHUK
77 Pacnio3naBaTth OCHOBHBIE BHIbl MHOTOTPAaHHUKOB (ITUpaMuja, MPHU3Ma,
' MPSIMOYTOJIFHBIN MapasuiesienuIe, Kyo)
Knaccudpumupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUIA
78 KIaccu@ukanuy  (BBIOYKJIbIE W HEBBIIYKJIbIE  MHOTOI'PAHHUKH,
' IpaBWIbHbIE MHOTOTPAHHUKH, TMPSIMbIE U  HAKIOHHBIE IPHU3MBL,
napasuiesenune bl)
79 OnepupoBatb MOHSTUSIMMU: ceKymas IJIOCKOCT, ceueHue
' MHOTOTPaHHUKOB
710 OOBACHATP  TPHUHLMUIBI  MOCTPOCHHUS  CEYEHWH  MHOTOIPAHHUKOB,
' UCIIOJIB3YSI METOJT CIICAOB
Ctpouth ceyeHHs] MHOTOIPAHHHUKOB METOJIOM CIIEAOB, BBITIOJIHSATH
7.11 (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BUJ| CBEPXY, COOKY, CHU3Y
Pemath 3a1aun Ha HaXOXJAEHUE T€OMETPUUYECKUX BEITUYHMH MO 00pasiam
WIM alrOpUTMaM, MPUMEHSS W3BECTHBIE AHAIUTHYECKHE METOJBI TPHU
7.12 pEIIeHWH CTaHJAPTHBIX MaTeMaTHYeCKHUX 3a/Jad Ha BBIYHCICHHE
paccTOSIHUN MEXAy IBYMS TOYKaMHU, OT TOYKH 0 MPSIMOM, OT TOYKH JIO
TJIOCKOCTH, MEXAY CKPEUTUBAIONTUMUCS MPSIMBIMU
Pemath 3a1aun Ha HaXO0XJACHUE TEOMETPUUYECKUX BETUYHMH MO 00pasiamM
713 WM QIrOpuTMaM, TPUMEHsSS W3BECTHBbIC aHATUTUYECKHUE METOMBI MpH

PCHICHHUU CTAHAAPTHBIX MATCMATUYCCKUX 3alda4 Ha BBIYHUCJICHHC YIJIOB
MCKY CKPCHIMBAIOUMIUMUCS TPAMBIMU, MCKIY HpHMOfI N IJIIOCKOCTBIO,
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MCKY IJIOCKOCTSAAMM, IBYI'PDAHHBIX YI'JIOB

Beruncnate 00bEMBI W IJIOMIAAM  TOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpuMEHeHHEeM (GOPMYJI, BEIYUCIATH COOTHOMICHUS

7.14 9 N
MEXTY TUTOIIAIIMH MOBEPXHOCTEH, o0bpéMamu HOJJOOHBIX
MHOTOT'PaHHHKOB
715 OmnepupoBaTh MOHATHUSMH: CHUMMETPHs B IPOCTPAHCTBE, LIEHTP, OChb U
' IUIOCKOCTh CHMMETPUH, EHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBaTh W HMHTEPIPETUPOBATH HHPOPMALHUIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, TMPEACTABICHHYIO Ha
YepTekax U pUCyHKax
[IpumensTh reoMeTpudeckne (axKThl JJIS PEIICHUS CTEPEOMETPHUECKUX
7.17 3a7a4, MPEANOoJaraloliiuX HECKOJbKO IIAroB PEUICHHS, €CIU YCIOBHS
MIPUMEHEHMsI 3a]IaHbI B SIBHOK Gopme
718 [IpumenaTs mnpocTelire MporpaMMHBIE CPEACTBA M BJIEKTPOHHO-
' KOMMYHUKAIIOHHBIEC CHCTEMBI TIPU PEIICHUH CTEPEOMETPHUECKUX 3a71a4
719 [TpuBoAMTH TPUMEpPBI MaTEeMaTHYECKHX 3aKOHOMEPHOCTEH B MPHUpOJE H
' YKM3HU, PAcIIO3HABATH NPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHsTH MOTydeHHbIE 3HAHUS Ha IPAKTUKE: aHATU3UPOBATh PealbHbIE
CHUTyallld W TPUMEHSTh H3y4YCHHBIC TIOHATHS B TIpOIECCEe TIOMCKA
perieHus MaTeMaTHYECKH chopMyITHpOBaHHON poOJIeMBI,
7.20 MOJICTUPOBATh PEAbHBIC CUTYallMH Ha SI3bIKE T€OMETPUHU, HCCIIEI0BATH
MIOCTPOCHHBIE MOJIEJN C UCHOJB30BAaHUEM TI'€OMETPUUYECKUX MOHITHHA U
TEopeM, arrapara aiareopbl, pelaTh NPakTUYeCKUE 3a/1auk, CBA3aHHbIE C
HAX0XJICHUEM I'€OMETPUYECKUX BEJTNYHH
11 KUIACC
Kon .
HpoBepsieMoro IIpoBepsiemble npeMeTHbIE Pe3yJIbTATbI 0CBOEHHS] OCHOBHOI
P 00pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero 001ero o0pa3oBaHusi
pe3yJibTara
6 ['eomeTpus
OnepupoBaTh NOHITUSIMU: IMIMHIPUYECKAS TIOBEPXHOCTh, 00pa3yrolne
6.1 WIMHIPUYECKON TOBEPXHOCTH, LUIUHAP, KOHUYECKAs MOBEPXHOCTb,
' oOpa3ymomine KOHMYECKOH MOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3HaBath Tena BpalieHus (IWIMHAP, KOHYC, cdepa u map)
6.3 OOBSACHATH CIOCOOBI MOJIyYEHHUs Tl BpalllCHHSI
6.4 KnaccuunmpoBaTh B3aMMHOE paciioiokeHune c(epbl U MIOCKOCTH
OmnepupoBaTh MOHATHSAMHU: ILIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA,
6.5 BBICOTa CErMEHTA, IIApPOBOW CIIOM, OCHOBAaHWE IIAPOBOIO CIIOS, BBICOTA
HIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Bbruncnare o0bEMBI M IJIOIIAAM TOBEPXHOCTEH TeNl BpalleHus,

TCOMECTPUUCCKUX TCJI C HPUMCHCHUCM (I)OpMy.TI
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6.7

OmnepupoBaTh NOHATHSIMH: MHOTOTPAHHUK, BIMCaHHBI B chepy u
OTIHMCAaHHBIN OKOJIO cdepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK WUJIHM TEJIO
BpalICHUs

6.8

BBIYHCIATE  COOTHOIICHHST MEXKAY IUIOMAASIMH IOBEPXHOCTEH W
00BEMaMHU IO JOOHBIX TENT

6.9

N300paxkaTe u3ydaemble QUIYpbl OT PYKH U C IPUMEHEHUEM IPOCTHIX
YepTEKHBIX HUHCTPYMEHTOB

6.10

BbInosHATE  (BBIHOCHBIE) IUIOCKME YEPTEXKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (QUTYp: BHJA CBEpPXY, COOKY, CHHU3Y; CTPOUTH CEUEHUS Tel
BpalleHUs

6.11

W3Bnekarb, MHTEPIPETUPOBATH M MpPeoOpa3oBbIBaTh HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (QUrypax, MIpPEJICTaBICHHYI Ha
YEepTE)KaAX U PUCYHKAX

6.12

[IpumensTs reomerpuueckue GakThl I PELHICHHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIArarllUX HECKOJIBKO IIaroB pPEIIEHUs, €CIH YCIOBHUSA
MIPUMEHEHMs 3a/1aHbl B sIBHOU (hopme

6.13

OnepupoBaTh NOHIATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IHS[TI) HeﬁCTBHﬂ CJIOKCHUA BeKTOPOB, BbBIYUTAHUA BeKTOPOB nu
YMHO)KGHI/ISI BeKTOpa Ha YHuCIIO, O6”[)$[CH$ITI), KaKnuMHn CBOfICTBZlMI/I OHU
oOazmaror

6.15

[IpuMeHsTh NpaBUJIO Napajuieenuneia Npy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSMU: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJyJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
yroil MEKIy BEKTOpaMH, CKalsipHOE [POU3BEJECHHE BEKTOPOB,
KOJUIMHEApHbIE ¥ KOMIUJIAHAPHBIE BEKTOPBI

6.17

HaXO,Z[I/ITB CYMMY BCKTOPOB H IIPOM3BCACHUC BCKTOPA Ha 4YHCJIO, YIroJ
MECXKAY BCKTOpPpaMH, CKAJIIPHOC IIPOU3BEACHUE, paCKIaaAbIBaTh BEKTOP I10
JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3a,Z[aBaTB IIJIOCKOCTh YPAaBHCHUEM B HeKapTOBOﬁ CUCTEME KOOpAHAT

6.19

Pemate HpOCTGﬁHIHC reOMETpUYCCKUE 3aJadd Ha IPUMCHCHHUC
BCKTOPHO-KOOPAWMHATHOI'O MCTO/JId

6.20

Pemars 3agaum Ha JI0KA3aTEILCTBO MaTEeMaTHYECKHUX OTHOIICHUU U
HaXO0XXIACHUEC I'COMCTPUYCCKHUX BCIIMYHH IIO 06pa3uaM WA aJIrOpuTMamMm,
IIPUMCHA HU3BCCTHBIC MCTOABI Ipu PCIICHUN CTaHAAPTHBIX
MAaTEMAaTHYCCKUX 3aaa4

6.21

HpI/IMeHHTL HpOCTCfII.HPIC NporpaMMHbBIC CpCIACTBA H SBJICKTPOHHO-
KOMMYHUKAOWMOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMCTPHUYICCKUX 3a/Ja4

6.22

HpI/IBOI[I/ITL IMpUMEPbI MAaTEMATUYICCKUX 3aKOHOMepHOCTeI>'I B IIpUpOJAC U
JKU3HU, pACIIO3HABATH MPOABJIICHUEC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

[IpuMeHsATH, MONyYeHHblE 3HaHMS Ha TNPAKTHKE: AaHaJIU3UPOBATh
pEallbHbIE CUTyallud W INPUMEHATh WM3YYECHHBIE IOHATUS B IpoIecce
MOKMCKAa pelIeHUs] MaTreMaTH4Yecku chopMyaupoBaHHON MpoOIEeMBI,
MOJIEJIMPOBATh PEAJIbHbIE CUTYallud Ha SI3bIKE T€OMETPHH, MCCIEA0BATh
IIOCTPOEHHBIE MOJIEJIM C MCIOJIb30BAHUEM T'€OMETPUUYECKUX NOHATHI U
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TeopeM, armapara anreOpbl, pemarh MPaKTUIECKUE 3a7auu, CBSI3aHHBIC C
HaXO0’KJICHUEM I'€OMETPUYECKUX BEJINYNH




38

IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbIE TIOHATUSL CTepeoMeTpuu. Touka, HpsMas, IIOCKOCTb, NMPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATHYECKOM  TOCTPOEHUH  CTEPEOMETPHUH:  aKCHOMBI
CTEPEOMETPHH U CIEACTBUS U3 HUX

7.2

B3auMHOEe  pacnosiokeHue HpsMBIX B IPOCTPAHCTBE:  IEepEeCcEKaroluecs,
napajulefibHble M CKpeuiuBaroniuecss npsiMble. llapannenbHOCTh OpSIMBIX U
IUIOCKOCTEH B NIPOCTPAHCTBE: MapajyielbHble MpsiMble B  MPOCTPAHCTBE,
MapajuleIbHOCTh TPEX MPSAMBIX, MapalieIbHOCTh MPSIMON M IUIOCKOCTH. YTIIBI C
COHAINpPABJICHHBIMH CTOPOHAMHU, YroJl MEXIy TMpsAMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh IIIOCKOCTEN: MapaliebHble INIOCKOCTH, CBOWCTBA MapauIeIbHbBIX
mwiockocteit. [Ipocreiimne nmpocTpaHCcTBEHHBIE (UIYphl Ha IUIOCKOCTH: TETPadp,
KyO, napajijiesenune];, IoCTPOeHUE CeUeHHM

7.3

[lepnieHuKyIApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpsSMbIE B
MIPOCTPAHCTBE, MPsIMbIE MapaslIeIbHbIE U NEPIEHANKYISPHBIE K IUIOCKOCTH, MPU3HAK
MEePIEHANKYIISIPHOCTH MPSIMOU U TJIIOCKOCTH, TEOPEMa O IPSAMOM MEPIEeHIUKYIISIPHOMN
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJl MeXAy MpsSIMOM U IUIOCKOCTBIO,
JIBYIPaHHBIA yroJl, JMHEWHBIA YroJ JByrpaHHoro yria. llepneHaukynsap u
HaKJIOHHBIE: PACCTOSHUE OT TOYKU A0 IUIOCKOCTH, PAcCTOSHUE OT MPsIMOU [0
IJIOCKOCTH, MPOEKIUsS (PUTYyphl HA IMJIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
MpU3HAK  MEePHEHAUKYISIPHOCTH  ABYX  mockocteil. Teopema o  Tpéx
MIePIEeH IUKYIIIpax

7.4

[loHsiTHE MHOTrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTbl MHOIOIDaHHUKA, BBIIMYKIbIE U
HEBBINYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKa MHororpaHHuka. Ilpusma: n-yrosipHas
npu3Ma, I'paHd U OCHOBAHMS IPU3MBI, NpsiMas U HAKIOHHAs MpHU3Mbl, OOKOBas U
I0JIHAsI IOBEPXHOCTh Npu3Mel. [lapamenenunen, npsMOyroibHbIi napaieaenumnes
u ero cBoiictBa. [lupamupa: n-yronbHas nupaMmuza, rpaHd ¥ OCHOBAHUE MUPAMUJIBI,
O0KOBas U IOJIHAS MOBEPXHOCTh NMHUPAMU[bI, MIPABUIIbHAS M yCEUEHHAs MUPAMUIA.
OneMeHThl MNpu3Mbl W nupaMufpl. [IpaBUiIbHBIE MHOTOTPAHHUKHU: TOHSTHE
IIPaBUJIBLHOIO MHOTOTpaHHMKA, MNpaBWIbHAs NpU3Ma M MpaBWIbHAs NUPaMUIA,
NIpaBUJIbHASI TPEYTOJIbHAS MUpaMUa U MPaBUIbHBIA TeTpasp, KyO. IlpeacraBienue
O IpaBWIBHBIX MHOTOTPaHHMKAX: OKTadJp, NOAEKa’ap M HKocadapyrue CedeHus
TPU3MbI M TUPAMUJIBI

7.5

CI/IMMeTpI/IH B IMPOCTpAaHCTBE: CHUMMCTPUSA OTHOCUTCIIbBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTHI CUMMCTpPUU B MMPpaAMHUAAX, MapaJUICIICIIUIICAaX, IMTPaBUIIbHBIX
MHOT'OI'paHHUKAX

7.6

Bbruncnenue 31€MEeHTOB MHOTOTPAaHHMKOB: p&Opa, auaroHanu, yrisl. Ilmomanp
OOKOBOW TMOBEPXHOCTH W TOJHON TOBEPXHOCTH MNPSAMONH MPU3MBI, ILUIOLIA]b
OCHOBaHMH, TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsAMoil mpu3Mel. [lnomaae 6GokoBoi
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MOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW NHPaMUIbI, TEOpEeMa O IUJIOIIAH
yceu€HHo# nupamupl. [lorstue 06 06bpéMme. O0bEM nupaMuipl, IPU3MBI

1.7

[TonoOHusIe Tena B mpoctpancTBe. COOTHOMICHUS MEXKTY IJIOMIAIIMU TIOBEPXHOCTEH,
00bEMaMU TIOTOOHBIX TET

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yrolive HUINHAPUIECKOW MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-ICCKOﬁ MMOBCPXHOCTH. HI/IJ'II/IHI[pI OCHOBaHUSI M OOKOBas MMOBECPXHOCTD,
o0Opasytoias 1 0Ch, TIONIAAh OOKOBOW U MOJIHON TOBEPXHOCTH

6.2

Konnueckas HoBepXxHOCTh, 00pa3yrolirie KOHMYECKOH MOBEPXHOCTH, OCh U BEpIINHA
KOHHYECKOW TMoBepXHOCTU. KOHyC: OCHOBaHME W BepIIMHA, 00pa3yromas u OCh,
MJI0MIa b OOKOBOW W TIOJIHOM TOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yromue u
BbICOTa, OCHOBaAHHUA U OoKoBas IOBEPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IIIOLIaAb MOBEpXHOCTU cdepbl. B3anmHoe
pacnofiokenue chepbl U MIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IMIIouaab

ctepsl

6.4

N300paxkenue Ten BpalieHus Ha MI0cKocTu. Pa3BépTka MIMHIpPaA U KOHYCa

6.5

KomOunammu Ten BpalieHus ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIHMCAHHBIN
oKoJio cepsl, chepa, BiUcaHHAs B MHOTOTPAHHUK, WJIH TEJIO BpallleHUs

6.6

[Tonsatue o6 oOwvEMe. OcCHOBHBIE CBOWMCTBA 00BEMOB Tel. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapaiuienenunena u cienctsus w3 He€. OO0bEM HMIHMHIpA,
koHyca. O0béM mIapa u rionmanab chepbl

6.7

[Tomo6npie Tema B mpoctpaHcTBe. COOTHOMIGHHUS  MEXKAY  IUIOMIAISMH
MMOBEPXHOCTEH, 00bEMaMU TIOTIOOHBIX Tl

6.8

Ceuenust nunuHapa (MapajuiesibHO U MEPHeHIUKYISIPHO OCH), CEUeHHUs KOHyca
(mapaienbHOE OCHOBAHUIO U MPOXOJsIIee Yepe3 BEPIINHY), CEUCHHUS [1apa

6.9

BGKTOp Ha IINIOCKOCTH W B IIPOCTPAHCTBC. CrnoxeHre W BBIUMTAHUE BCKTOPOB.
YMHOXKEHUE BCKTOpa Ha 4YHCIIO. Paznoxenue BCKTOpa I1I0 TpéM HCKOMILJIaHAPHBIM
BCKTOpPaM. HpaBI/IJ'IO mapajiCiaCiumIcaa. Pemienue 3aJa4, CBA3aHHBbIX C
IIPUMCHCHUECM IIPpABUJI HeﬁCTBHﬁ C BCKTOpaMH

6.10

HpﬂMOYFOJ’ILHaﬂ CUCTCMa KOOpAHHAT B IIPOCTPAHCTBC. KOOpI[I/IHaTBI BCKTOpaA.
HpOCTCfIH.IHG 3alauu B KOOpJAHWHATax. Yron MCKAY BCKTOpPaMH. CKaJ'IprHOC
MPOU3BCACHUC BCKTOPOB. Brruncnenue YIJI0B MCKAY IMPAMBIMHA U IJIOCKOCTAMH.
KOOpI[I/IHaTHO'BeKTOpHI:Jﬁ MCTOI ITPU PECIICHHUU I'COMCTPUICCKUX 3a1a4
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IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kox
NpoBepPsiEMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeiHero oduIero
o0pa3zoBanusi

Brnagenne meromamMu JOKa3aTeNbCTB, ANTOPUTMaMU PEIICHHS 3ajad;
yMeHue (OpMyIHpOBaTh U OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
aKcHoMa, TeopeMa, CIIeJICTBUE, CBOWCTBO, MPHU3HAK, JOKa3aTEIbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (OPMYyIUpOBaTh
o0paTHOE U MPOTHUBOIIOJIOKHOE YTBEPXKAECHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIb30BaTh MCTOL MaTeMaTHYeCKOU WHAYKIWH,
IIpOBOAUTH A0Ka3aTCJIbHBIC PaCCYXIACHUA opn  pCIICHUU 3aaa4,
OLICHUBATH JIOTUYCCKYHO MMPpaBHUIIBHOCTH paccy>1<)1eHI/H71; YMCHHC
ONICpUPOBATH TMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpallid Hal
MHO>XXECTBaAMHU, YMCHHC HUCITIOJIL30BATh TeOpeTHKO-MHO}KeCTBeHHLIfI
arrmapar i OIMcCaHus pC€aJIbHBIX IMPOLECCOB U SIBIICHUN U IIpu pCUICHUHA
3aja4, B TOM 4YHCI€ U3 JPYrux Y4eOHbIX MpEIMETOB; YyMEHHE
OTIEPUPOBATH MOHATUSAMU: Tpad, CBA3HBIN Tpad, AepeBo, MHUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh M OINUCHIBaTh Tpadbl Pa3InIHBIMH
crioco0aMu; UCTIOIB30BaTh rpadbl IPU PEIICHUH 33134

YMeHue onepupoBaTh MOHATHSAMU: HATypalbHOE YMCIIO, LEJIOE YUCIIO,
CTEIEHb C IIeJIbIM I0Ka3aTeNeM, KOPEeHb HaTypallbHOM CTENEHH, CTENEHb
C  pAalMOHAJIBHBIM  IIOKa3aTeleM, CTEeNeHb C  JICHCTBUTENIbHBIM
nokaszarenaeM, JiorapupMm 4UMcIa, CHUHYC, KOCHHYC M  TaHI€HC
IPOM3BOJIBHOIO YHCJA, OCTaTOK I10 MOAYJ0, PpalMOHAJIBHOE YHCIIO,
UppallMOHAIBHOE  YUCJIO,  MHOXKECTBA  HATYpalbHBIX,  LENBIX,
pallMOHANbHBIX, JEHCTBUTENBHBIX YHUCEN; YMEHUE  HCIOJIb30BaTh
IPU3HAKU JIETMMOCTH, HAaUMEHBIIMHA OOLIMI AenuTenbh M HauMEHbIIee
oOmiee kpaTHoe, adropuT™ EBKiIMaa mpu pelieHny 3a1ad; 3HaKOMCTBO €
pa3IMYHBIMU ~ MO3ULMOHHBIMH ~ CHUCTEMaMH  CUHMCICHMS;, yMEHHE
BBINOJIHATh BBIUMCIICHHE 3HAUYE€HUI U IpeoOpa3oBaHUs BBIPAKEHUI CO
CTENEeHs MU M Jiorapudmamu, Mpeodpa3oBaHus APOOHO-PALMOHATIBHBIX
BBIPQ)KEHUI; yMEHHE OIEepUpOBATh IMOHSTUSAMHU: MOCIEIOBATEIbHOCTD,
apupmeTHyeckast nporpeccus, reoMeTpuyIecKas nporpeccus,
O0eckOHEUYHO YyObIBaloOIlas IeOMEeTpUYecKass Mporpeccus; yMeEHue
3aJaBaTh MOCJIEAO0BATEILHOCTH, B TOM YHCIIE C IOMOILBIO PEKYPPEHTHBIX
¢dopMynn; yMEHHE OINEpUpOBaTh MOHATHSIMU: KOMILJIEKCHOE YHCIIO,
CONPsDKEHHBIE KOMIUIEKCHBIE YUCIIAa, MOAYJb U apI'yMEHT KOMIUIEKCHOTO
yucna, GopmMa 3amMcH  KOMIUIEKCHBIX 4ucesn  (TeoMeTpuyeckas,
TPUTOHOMETpUYECKas M  anreOpavyeckas); yMeTb MPOU3BOJIUTH
apupMeTHyecKre IEUCTBUS C KOMIUIEKCHBIMH 4YHCIaMH; HPUBOAUTH
IPUMEpPBl  UCIOJB30BaHUS  KOMIUIEKCHBIX  4YMCEN;  OINEPUPOBATh
HNOHATHAMM: Martpuna 2x2 wu  3x3, omnpeaenuTenb MaTpPHILIb,
TE€OMETPUYECKUH CMBICIT ONIPEAEIUTEIS

YMmenue ONICPpUPOBATL TIOHATUAMU: PALMOHAJIBHBIC, WPPAIHUOHAJILHEIC,
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MoKa3aTeNbHbIe, CTENEHHbIE, JOrapu(pMHUECKUE, TPUTOHOMETPHUYECKHE
YpaBHCHHA W HCPABCHCTBA, HUX CHCTCMbI; YMCHHUC OIICPpHUPOBATH
HOHATUSMH: TOXJIECTBO, TOXICCTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEPAaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCUJIIBLHOCTH
YpaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHE pelaTb YpaBHEHUS,
HEPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuartb
YpaBHCHHA, HCPABCHCTBA MW CHCTCMbI C IIapaMCTPOM; IMPUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CUCTCMbI JIA PCHICHUA MATCMATHYCCKHUX
3a/1a4 U 3a/1a4 U3 pa3IM4HbIX 00JacTell HayKH U peasibHOM KHU3HU

YMenue onepupoBaTh MOHATUSIMU: (YHKIUS, YETHOCTh (YHKIINH,
MEePUOIUYHOCTh (DYHKIMH, OTPAaHMYEHHOCTh (PYHKIIMHM, MOHOTOHHOCTb
(GyHKIMM, SKCTpeMyM (YHKIMH, HauOoJblllee U HaMEHbIlIee 3HAYCHUS
(YHKIIMM Ha IPOMEXYTKE, HeNpepbIBHAsS (QYHKIINSI, aCUMITOTHI Tpaduka
(GyHKIMM, TIepBast U BTOpasi MPOU3BOIHAS (PYHKIUU, TEOMETPUUYECKUN U
(¢u3znueckuit CMbICT TPOU3BOJHON, TEepBOOOpa3Hasi, OINpeneaEHHbIN
WHTErpai; yMEHHEe HaXOJUTh aCUMOTOTHI rpapuka (yHKIUH; yYMEHHE
BBIYHCIATh MPOU3BOJHBIE CYMMBI, IPOU3BEACHHUSA, YACTHOIO U
KOMITO3UIIMU (DYHKIMI, HAXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMYM; YMEHHE HaxOIUTh MPOU3BOJHBIE 3JEMEHTApHBIX (YHKIIHIA;
YMEHHME HCIOJb30BaTh IPOU3BOJHYIO Il HCCIeAOBaHUsS (YHKIIHM,
HaxXoJuTh HauOOJIbIIME U HaMMEHbIINE 3HA4eHUs (YHKLUUH; CTPOUTH
rpaMKd MHOTOUWIEHOB C HCIOJb30BAHUEM ammapara MaTeMaTHYeCKOIro
aHalnu3a; NPUMEHATh IMPOU3BOJHYIO JUISI HAXOXKJICHHMS HaWIydIlIero
peleHus] B NPUKIAJHBIX, B TOM YHCJIE COLUAIbHO-IKOHOMHUYECKUX U
(dbu3uYecKuX 3aavax; HAXOAUTh TUIOMAIN U 00BEMBI QUTY C TTOMOIIBIO
UHTErpaja; NPUBOAUTh IPUMEPbl MaTeMaTHYECKOT0 MOJIEITHUPOBAHMS C
HOMOIIBIO T (depeHInanbHbIX YpaBHEHHH

YMeHue omnepupoBaTh TOHATHSIMHU: Trpaduk QYHKIUH, OOpaTHas
GyHKIUS, KOMIO3UIUS (YHKIWH, JUHEHHAs (DyHKIMS, KBaIpaTHYHAS
byHKIIHS, parMoHanbHas byHKIUA, CTeTICHHAs byHKIHA,
TPUTOHOMETpHUYECKHE  (QYHKIMHU, OOpaTHbIE TPUTOHOMETPUYECCKHE
GyHKIMHU, TOKa3aTenbHas W Jorapugmuyeckas QYHKIUH; yMEHHUE
CTpOUTH TPadUKU HM3YyYCHHBIX (YHKIUH, BBIIOJHITH MPEOOpa3oBaHMUsI
rpa¢ukoB (HYHKIUH, UCTIOIB30BaTh TPAPUKH ISl U3YUCHHS TIPOIIECCOB U
3aBHCHUMOCTEH, NIPU PEIICHUM 33a1ad U3 JPYruX Y4eOHBIX MPEIMETOB U
3aJa4 M3 pealibHOW JKU3HU; BBIpXKaTh (POPMYIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; HCIIOJIb30BaTh CBOMCTBAa W rpaduku GyHKOMN s
pellieHHs] ypaBHEHHIA, HEPABEHCTB U 3aJla4 C MapaMeTpaMu; U300pakaTh
Ha KOOPJIWHATHOM TIJIOCKOCTH MHOXKECTBAa pEIICHUN YpaBHEHHUH,
HEPABEHCTB U UX CUCTEM

YMmenue peuiaTb TEKCTOBBIC 3aJdavdd Pa3HbIX THIIOB (B TOM 4YHUCJIC Ha
IMPOLCHTHI, NOJKU U YaCTU, Ha JABUKCHHUC, pa60Ty, CTOUMOCTb TOBApOB U
yCIyr, HAJIOTHU, 3a1a4u U3 obOmacTu YIipaBJICHUA JIMYHBIMHA U CEeMEHUHBIMU
(I)I/IHchaMI/I); COCTaBJIATH BBIPAXKCHUA, YPABHCHUS, HCPABCHCTBA U HUX
CUCTCMbBI TIO YCJIIOBHIO 3aJda4M, HUCCICAOBATL IOJYYCHHOC PCHICHUC U
OLICHMUBAThb HpaB,[[OHOI[06HOCTB pe3yJIbTaTOB; YMCHHUC MOIACIUPOBATH
PCAJIBHBIC CUTyallUHM Ha SA3BIKC MATCMATUKH, COCTABJISATHL BBIPAXKCHUS,
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YpaBHEHUS, HEPAaBEHCTBA M HX CHUCTEMBbI [0 YCIOBHIO 3aJa4H,
HCCIIEI0BAaTh IIOCTPOEHHBIC MOJENHM C MWCIOJB30BAHMEM alapara
aJreOpbl, UHTEPIPETUPOBATH NOJTYUEHHbIN PE3yJIbTAT

YMeHue onepupoBaTth MOHATUAMU: cpenHee apudmMeTnieckoe, MeIuana,
HauOoJIbIllee ¥  HAaWMCEHbIIEe 3HAYEHHUsS, pa3Max, JUCIIEePCHS,
CTaH/JapTHOE OTKJIOHEHHWE YHCJIOBOrO HaOOpa; yMEHHE H3BIIEKaTh,
UHTEPIPETHPOBATh HMH(OPMAIHMIO, TPEACTABICHHYI0 B Tabnumax, Ha
IrarpaMmmax, rpaukax, OTpaXKarollyro CBOHCTBA pealbHBIX IPOIECCOB
SIBIICHUI; TIPE/ICTABIATH HH(OPMAIHIO C TIOMOIIBIO TaOJIHIl U THArpaMM;
WCCIIeIOBAaTh CTATUCTUYECKHUE JaHHBIC, B TOM YHCIE C NPUMEHEHHEM
rpaQUYecKuX  METOJOB W  DJIEKTPOHHBIX  CPEACTB; TpadUUecKu
WCCIIeZIOBaTh COBMECTHBIE HAONIOACHUS C TOMOUIBIO JUArpamMm
paccenBaHys U JIMHEWHON perpeccun

YMeHne onepupoBaTh IOHATUSAMH: CIydalHBIA ONBIT WM CIIy4alHOE
coObITHE, BEPOSATHOCTH CIIy4allHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSITHOCTh C HCIIOJIb30BaHUEM TIpaUyecKuXx METOJ0B; NPHUMEHATH
(GopMyIbl CIIOXKEHHSI U YMHOXKEHHS BEpOSITHOCTEH, (OopMyily MOJHON
BEpOSITHOCTH, hopMmyiny bepHymnnu, koMOuHaTopHbIe (DaKThl U POPMYIIBI;
OIICHUBAaTh BEPOSITHOCTU pealbHBIX COOBITUH; YMEHHE OIEepUpOBaTh
MOHATHSAMM: ClydailHas BeJlIMYMHA, paclpeiesieHue BepOsITHOCTEH,
MaTeMaTH4ECKOe OKMJIAHUE, NUCHEPCHS M CTAHJAPTHOE OTKIOHCHHE
CllyyailHOM BeJIMYUHBI, (QYHKUUM pacupefeieHuss M  IUIOTHOCTH
PaBHOMEPHOTO, IIOKAa3aTCIIbBHOTO W HOPMAJIBHOTO  PACHpPENEICHUT;
YMEHHE HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHPEICIICHUN UIs
peleHus 3a1ad; 3HAKOMCTBO C MOHATUSIMM: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX MCCIEJOBAHUIN; yYMEHHUE MPHUBOIAUTH MPUMEPHI
IPOSIBJIICHUS 3aKOHA OOJIBIIMX YMCEN B MPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUAX; YMCHHUE OIIEPUPOBATH NOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHMCIO COYETaHWH, YHUCIO IepecTaHOBOK; OuHOM HploToHa; ymeHue
IPUMEHATh KOMOMHATOPHbIE (PAKTHI U pacCyKACHHUS Ul PELICHU 3a/ay;
OLICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh
BEPOSITHOCTHYIO MOJEIIb M HHTEPIPETUPOBATH NOJTYYECHHBIN Pe3ybTaT

YMeHue onepupoBaTh TOHATUAMU: TOYKA, MpsMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA YINa, IUIOCKUNA  Yroi,
JIBYTPAHHBIA yroJl, TPEXTPAHHBIA YroJ, CKpEIIMBAIOIIMECS TMPSMBIE,
NapajuieTbHOCTh U MEPIEeHIUKYISIPHOCTh MPSMBIX M TUIOCKOCTEH, yroll
MEXIy MPSMBIMH, YrOJ MEXAY MNPSAMONH U TUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMU, PACCTOSIHME OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMHU, PACCTOSTHUE MEXTY TUIOCKOCTSIMHU; YMEHHE HCIIOIb30BaTh MpU
pellleHnr 3aJa4 W3y4eHHbIEe (aKThl U TEOPEMbl MIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOMIETO MHpa; CTPOUTH
MaT€MaTUYECKHE MOJIEIM C MOMOIIBI) TEOMETPUUYECKUX TIOHIATHH WU
BEJIMYMH, pelIiaTh CBsI3aHHbIC C HUIMH MTPAKTUYECKHE 3a/1a4H

10

YMeHue onepupoBaTh MOHATHUSAMM: IJIOMIAAL (GUIYpbl, 00bEM (UTYpHI,
MHOTOI'PaHHUK, NMPaBWJIbHBIH MHOTOTPAaHHUK, CEYCHHE MHOTOI'paHHHKA,
KyO, mapajuleNienures,, Npu3Ma, NUpaMuia, ¢Gurypa M IMOBEPXHOCTb
BpallleHus], IWIMHIP, KOHYyC, map, chepa, miomans chepbl, IIOmaab
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MOBEPXHOCTH MHUPAMHJIBI, MPHU3MBI, KOHYycCa, IWIMHIpA, 00BEM Kyoda,
MPSIMOYTOJIBHOTO Tapajlie/ieuea, MUPaMUIbI, MPU3MBI, IHUIHHIPA,
KOHYycCa, I1apa, pa3BEPTKA MOBEPXHOCTH, CEUCHUS KOHYCAa W IMJIHHJPA,
napajyie/ibHble OCH WM OCHOBAHMIO, CEUYCHHE Iapa, ILIOCKOCTD,
Kacaromasics chepbl, NUIMHIPA, KOHYCa; YMECHHE CTPOUTH CCUCHHE
MHOTOIpaHHHMKA, U300pakaTh MHOTOTPAHHHUKH, (PUTYPHI U MOBEPXHOCTH
BpAIICHHSI, UX CCUCHHS, B TOM YHUCIIE C MOMOIIIBIO JIEKTPOHHBIX CPECTB;
yMEHHE MPUMCHSTH CBOWCTBA T€OMETPHUYCCKUX (DUTYP, CAMOCTOATEIBHO
(bopMyITHPOBATh OMPEIEICHUS H3yIaeMbIX (DUTYpP, BBIABUIaTh THITOTE3bI
0 CBOMCTBaxX M MPH3HAKaX COMETPUUECKUX (GHUTyp, 000CHOBBIBATH WU
OMpoBepraTh MWX; YMEHHE MPOBOANUTH Kiaccuukaiuo ¢uryp mo
pa3IMYHBIM TPU3HAKAM, BBIMOJHATE HEOOXOIUMBIC JOMOJHUTEIBHBIC
MTOCTPOCHHMSI

11

YMeHne omepupoBaTh TOHSATHSAMH: JBI)KEHHE B  IPOCTPAHCTBE,
napaiebHBIA TIEPEeHOC, CHMMETPHSI Ha TUIOCKOCTH M B NPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOA00Us, MOJ00HBIE (GUIYphI; yMEHHE
pacrio3HaBaTh paBHbIE W MOJOOHBIE (PUTYPHI, B TOM YHCIE B MPHPOJIE,
HCKYCCTBE, apXUTEKTYpE; HCIIOIH30BATh TEOMETPUYECKAE OTHOIICHHS
MpH PEUICHHH 337a4; HAXOJWUTh TEOMETPUYECKHE BEIWYMHBI (JTHHA,
yroi, Iomanab, o0bEM) NpHU peUIeHHH 3aJad M3 JPYTuX YydeOHBIX
MPEeIMETOB U U3 peajbHON KHU3HU; YMEHUE BBIUUCIATH [€OMETPUUECKHE
BEJIMYWHBI (UTMHA, YTOJ, IUIONIaab, OOBEM, IUIONIA[h TOBEPXHOCTH),
WCIOJIb3YSl HU3y4YeHHbIE (POPMYJIBI M METObI, B TOM 4YHCIE: IUIOIIA/b
MOBEPXHOCTH MHUPAMU[IBI, IPU3MBI, KOHYCa, LHUIMHIPA, TUIOMAIL Cepsl;
00bEM Ky0a, MPSAMOYTOJIBHOTO Mapajulesienumesa, MUpaMHIbl, MPU3MBL,
UWIMHIpPA, KOHyca, Ilapa; YMEHHE HaXOIUTh OTHOIIEHHE OOBEMOB
110I00HBIX GHUryp

12

VYmenune OIICPHUPOBATDL ITOHATHUAMU: IIPAMOYIT'OJIbHAsA CUCTEMa KOOpAWHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAHWHATBI BEKTOpPa, CymMMa BEKTOPOB,
IMPOU3BCACHUC BCKTOPA HaA YHUCIIO, PA3JIOKCHHUC BCKTOpPa IIO 6a3Hcy,
CKaIILIpHOC IIPOM3BCACHUC, BCEKTOPHOC IIPOU3BEACHHUE, Yol MCKIY
BCKTOpPAaMH; YMCHUE HCII0JIb30BaTh BGKTOpHBIﬁ n KOOpI[I/IHaTHHﬁ MCTOJ
Il pCHICHUSA TCOMCTPUYUCCKHUX 3adad W 3a4a4d JOpYrux y‘le6HLIX
MpcaIMCTOB

13

YMeHue BbIOMpaTh MOAXOAALIMI METOA JUId peLIeHHs 3a/auH;
NOHMMAHHUE 3HAYMMOCTM MAaTEMaTHUKUd B U3YYEHUU MPUPOIHBIX U
OOIIECTBEHHBIX IPOLECCOB M  SIBJICHHM; yMEHHE pPAaCHO3HaBaTh
IPOSBICHUE 3aKOHOB MAaTeMAaTUKH B MCKYCCTBE, yYMEHHE IIPUBOJIUTH
IpUMEPBl  MAaTEMaTUYECKUX OTKPBITUA POCCUHMCKOM U MHUPOBOH
MaTE€MaTUYECKOU HAyKU
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HEPEYEHD 3JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D I1O
MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BBIYMCICHUS
1.1 HarypanbHble u nensie yncna. [Ipu3Haky qenuMoCTy HEIbIX YUCell
19 Panponanpuple uyncna. OOBIKHOBEHHBIE U JIECSITUYHBIE JApOOM, MPOLEHTHI,
OECKOHEYHBIE NTEPHONUECKHE TPOOH
13 Apudmernueckuit KOpEHE HaTypaJlbHOM cTerneHu. JleficTBus ¢ apupMeTH4eCKUMHU
KOPHSIMU HATypaJIbHOM CTETICHU
14 Crenens c 1enpIM nokaszareneM. CTeneHb ¢ palMoHalbHBIM MokazarenaeM. CBoiCcTBa
CTETICHU
15 CuHyc, KOCMHYC M TaHI'€HC YHCIIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI€HC YHMCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. [lecaTnanabple U HATypaJIbHBIC JTOTapH (MBI
JlefictButenbHple  4yuciaa. ApudMeTHYECKHE OTmepalud C JeHCTBUTEILHBIMU
1.7 gyrcaamu. [IpuOmmkEHHBIE BEIYHUCIICHUS, TTPABHIa OKPYIJICHUS, TPUKHUIKA W OLEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobpazoBaHue BhIpaKEHU
1.9 KowmmnekcHeie yncna
2 VYpaBHEHUs 1 HEPABCHCTBA
2.1 Ienpie 1 npoOHO-paIIMOHATILHBIC YPAaBHECHHUS
2.2 HppanmoHnanbHble ypaBHEHHS
2.3 TpuronomeTprdeckue ypaBHEHUS
2.4 IToka3zarenpHbIe U JJOTapu(MHUUESCKIE YPABHEHUS
2.5 Ienpie 1 1poOHO-paIIOHATILHBIE HEPABEHCTBA
2.6 HppanmonaibHple HEPaBEHCTBA
2.7 ITokazarenpHbIe U TorapudMudYecKie HEpaBEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cucTeMbl TMHEWHBIX ypaBHeHMH. OnpeaenuTens MaTPHUIlb
3 OYyHKIMH U TpadUKH
31 DyHKIM, cyoco6bl 3a/1aHns ¢ynkuun. I'papux ¢yHkuun. B3aumbo oOpatHble
¢ynkuuu. YérHele u HeuéTHble GyHkuuu. Ilepuoanueckue GyHkmm
OOnacte ompesneneHuss W MHOXKECTBO 3HaueHMH QyHkumu. Hymm QyHKum.
39 IIpoMexXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLUH.
MakcuMymMbl U MHHUMYMBI ¢GyHKUuu. Haubosbliee M HauMeHbIllee 3HAaYEHUE
(YHKIIMH Ha TPOMEKYTKE
3.3 CreneHHass (QyHKUMS C HAaTypaJbHBIM W IIeNbIM TOKaszareneM. EE€ cpoiicTBa u
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rpaduk. CBoiicTBa 1 rpauk KOpHs N-0ii CTETIEHU

3.4 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 IToxa3zaTenpHas u orapudmMuyeckas GYHKINN, X CBOWCTBA U TpaUKH
36 Touku paspeiBa. AcumnToTel rpadukoB ¢yHKiuii. CBoiictBa  (QYyHKIHA,
HETPEPHIBHBIX HA OTPE3KE
3.7 IlocinenoBaTenbHOCTH, CIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEN
3.8 Apudmernueckas 1 reoMeTpudeckas nporpeccuu. opmyrna CI0KHBIX TPOIIEHTOB
4 Hauana matemaTnyeckoro aHanmsa
4.1 [IpousBonnas ¢pynkuuu. [IponsBoiHbIE AI€eMEHTAPHBIX PYHKIMN
[IpumeHeHre NPOU3BOAHONM K HCCIEA0BaHUIO (YHKIMH Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHne HanOosblIero U HauMEHbBIIEro 3Hau4eHUs (YHKIHUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
S) MHo’xecTBa U JIOTHKa
5.1 MHO3k€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposSTHOCTB M cTaTHCTHKA
6.1 OmnucaresibHasi CTATUCTUKA
6.2 BepostHocTh
6.3 Kombunartopuka
7 ['eomeTpust
7.1 Durypsl Ha MIIOCKOCTH
7.2 IIpsiMble ¥ UIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpaIlCHUS
7.5 KoopauHatsl 1 BEKTOPBI
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YYEBHO-METOJUMYECKOE OBECIHIEYEHHUE OBPA30OBATEJIbBHOI'O
MMPOLECCA

OBS3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI UIS1 YYEHUKA

I'eomerpus, 10-11 knacesl/ Aranacss JI.C., Byry3zos B.®., Kagomnes C.b. u apyrue,
WznarensctBo «lIpocBemenue»

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
e T'eomerpus, 10-11 knaccel/ Atanacsn JI.C., byryzos B.®., Kagomues C.b. u npyrue,
N3natensctBO «IIpocBenieHue»
e HHdopmaMoHHO-METOAUYECKOE MUCHMO 00 0COOEHHOCTSIX IPENOAaBaHus y4eOHOTO
npeameta «Matematukay B 2026/2027 yueOGHOM roy
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