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IHOACHUTEJIBHASA 3AIITMCKA

PaGouast mporpamma yueOHOro Kypca «I'eomerpusi» 6a30Boro ypoBHs s ooydarommxcst 10 —
11 xmaccoB pa3paborana Ha ocHoBe DenepansbHOr0 roCyIapCTBEHHOIO 00pa30BaTEIBLHOIO
CTaHJapTa CpeaHero oOmero ooOpa3oBaHUsA, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NPEAbSIBISIEMBIX K MaTeMaTH4YeCKOMY OOpa30BaHHIO, W TPATUIUN POCCHIICKOr0 0Opa3oBaHUSI.
Peanm3arus nporpaMMbl 00€CTIEUUBAET OBJIAICHUE KITFOUEBBIMU KOMITETEHIIUSIMH, COCTABIISIO MU
OCHOBY JUII CaMOPAa3BHTHS W HEMPEPHIBHOTO 00pa3oBaHUsl, IEIOCTHOCTH OOIIEKYJIbTYpPHOTO,
JMYHOCTHOTO M MO3HABATEIBHOIO PA3BUTHS IMYHOCTH OOYUAIOIIUXCSL.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTh ydeOHOro Kypca TEeOMETpHH Ha YypOBHE CpeaHero oOmero o0Opa3oBaHUs
00yCJIOBJICHA TPAKTUYECKON 3HAYUMOCTBIO METANPEAMETHBIX U MMPEIMETHBIX PE3YyIbTaTOB 00 yUCHUS
reOMETpUM B  HANpABJICHUH  JIMYHOCTHOIO  Pa3BUTUS  OOYYarOIIUXCs, (OPMUPOBAHUS
(YHKIIMOHATBHON MaTEeMaTUYeCKOH TPAMOTHOCTH, HW3y4YEHHs] JPYIHMX Y4YeOHBIX JUCIIMILIHMH.
Pa3zButie y oOydarommxcsi NPaBHIBHBIX TPEACTABICHUH O CYIIHOCTH W IPOUCXOKICHHU
reOMETPUYECKMX a0CTpaKlMi, COOTHOLICHHH PEalbHOrO M HICAIBHOI0, XapaKTepe OTpa’KeHUs
MaTeMaTHYECKOW HayKOM SIBJICHUI U MPOIECCOB peajbHOr0 MUPA, MECTE TEOMETPHH B CUCTEME HAYK
U pOJM MAaTeMaTHYECKOr0 MOJCIMPOBAHMS B HAYYHOM IO3HAHHMM W B IPAKTHKE CIIOCOOCTBYET
(GOpPMUPOBAHUIO HAYYHOI'O MUPOBO33PCHUS YUAIMXCs, @ TAKXKE KAY4ECTB MBIIUICHUS, HEOOX O UMBIX
JUTS aJJaliTAllid B COBPEMEHHOM OOIIIECTBE.

I'eomerpusi sBiseTcs OMHUM U3 0a30BbIX MPEIMETOB Ha YPOBHE CPEIHEro OOIIero
00pa3oBaHMsl, TaK KaK 00ECTIeUNBAET BOZMOXKHOCTh U3YUCHUS KaK TUCIUILINH €CTECTBEHHO -HAYTHON
HAIPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbITIIeHHE, GopMHpyeMOe MPU U3yYSeHHH 00YJaroIIUMUCS TOHITUHHBIX OCHOB
TEOMETPUU U MOCTPOCHHUH LEMOYKH JIOTUYSCKUX YTBEPKICHUI B XOJ€ PEIICHHS TC€OMETPUUYSCKUX
3aJ1a4, YMCHHE BBIIBUTATh U OIIPOBEPraTh rUIIOTE3bI HEMOCPEACTBEHHO UCIIONIB3YIOTCS IPU PEIICHUH
3aJ1a4 eCTECTBECHHO-HAYYHOTO IIUKJIA, B YACTHOCTH M3 Kypca (DU3HKH.

YMeHHEe OPHEHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX
NeITeIbHOCTH YenoBeka. OpHeHTalMs YesloBeKa BO BPEMEHHU M IPOCTPAHCTBE — HEOOXOAMMoe
YCIIOBHE €r0 COLMAIBHOrO OBITHSA, (popMa OTpasKeHUsS] OKPYKAIOIIEro MUpA, YCIOBUE YCIEUIHOTO
MIO3HaHUS U aKTUBHOTO TPeo0pa3oBaHus Al CTBUTENLHOCTH. OneprupoBaHrue MPOCTPAHCTBEHHBIMHU
oOpazaMu 0OBbENUHSET pa3HbIC BHUIbI YYCOHOW M TPYIOBOH JAEATEIBHOCTH, SBJISCTCS OJHUM W3
po()eCCHOHAIBHO BaKHBIX KA4EeCTB, MO3TOMY aKTyaslbHa 3a/a4a (POPMUPOBAHUS Y 00y4atOIMXCsI
NPOCTPAHCTBEHHOTO MBINUICHHUSI KaK Pa3HOBHIHOCTH OOPa3HOTO MBILNUICHUS — CYIIECTBEHHOI'O
KOMITOHEHTA B IOJITOTOBKE K MPAKTUYECKOM JCATEIbHOCTH 110 MHOTUM HAIIPABJICHHSIM.

Ilens ocBOeHHUs MporpamMmbl yueOHOTo Kypca «I'eomerpus» Ha 0a30BOM ypOBHE 00yY eHUS —
o0mreoOpa3oBarelbHOE W OOIICKYJIBTYPHOE pPa3BUTHE OOydJalOIIUXCS uepe3 oOecrnedeHue
BO3MOXKHOCTH TIPUOOPETEHUS W WCIOJIh30BAHUS CHCTEMATHYCCKUX TEOMETPHUYCCKHX 3HAHUH W
JNEHCTBHMA, CHEIU(PUIHBIX TSOMETPHH, BO3MOXHOCTH YCIEIIHOTO MPOJOKCHUS 00pa30BaHUs TI0
CIEIHUAILHOCTSM, HE CBSI3aHHBIM C TIPHKJIATHBIM UCIOJIb30BAHUEM T'€OMETPHUH.

[Tporpamma 1mo reomeTpuu Ha 0a30BOM YpOBHE NpeaHa3HadYeHa Uil 00yJaroIuXcsl CpemHen
IIKOJIBI, HE WCIBITHIBABIINX 3HAYUTCIBHBIX 3aTPyJHCHUH Ha YPOBHE OCHOBHOI'O OOIIETO



oOpazoBanmsi. Takum oOpa3zom, oOydarommecs Ha 0a30BOM YpOBHE JOJDKHBI OCBOUTH 0OIIue
MaTeMaTUYECKUEe YMEHUS, CBA3aHHbBIE CO CHENU(UKON FeOMETPHH U HEOOXOAUMBIE ISl )KU3HU B
coBpeMeHHOM oOmiectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh HM3yYUTh T€OMETPUIO OoJee
rmy0OOKo, ecnu B JajdbHEWIIEM BO3HHUKHET HEOOXOAMMOCTh B TEOMETPHYECKMX 3HAHUSX B
npo¢heCCHOHATIbHON AESITEbHOCTH.

JlocTI>KeHUE IIeId OCBOCHUSI MPOrpaMMBbl 00ECIEYMBACTCS PEIICHHEM COOTBETCTBYIOIIUX
3anay. [lpuopuTeTHBIMU 3aauyaMu ocBOoeHUs Kypca «['eomerpum» Ha 6azoBoMm ypoBHe B 10—11
KJlaccax SIBIISIFOTCSI:

e (opMHpOBaHHUE MPEACTABICHUS O TEOMETPUHN KaK YaCTH MUPOBON KYJIbTYpPbl U OCO3HAHUE

€€ B3aMMOCBSI3H C OKPYKAIOIIMM MHPOM;

e (opMHpOBaHUE MPEACTABICHUSI O MHOTOTPaHHUKAX U TEJIaX BpPAICHHs KaK O BaKHEHIIINX
MaTeMaTHYECKHX MOJENAX, IO3BOJISIOIINX ONUCHIBATE M W3YyYaTh pa3HbIC SIBICHUS
OKPY’KaIOIIIero MIpa;

e (opmupoBaHHe yMeHHs paclo3HaBaThb Ha 4YEpPTEXaxX, MOJENIAX U B pEaJbHOM MHpE
MHOTOTPAHHHKH U TeJIa BPAIICHUS;

e OBIAJCHHE METOJAMH pEIIeHHs 3aJad Ha IIOCTPOCHUS Ha  HM300paKEHHIX
IIPOCTPAH CTBEHHBIX PUTYD;

e (opMHpOBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMH MOHATUSIMH O MHOTOT'paHHUKAX U TEIax
BpAIllEHUSI U UX OCHOBHBIMU CBOWCTBAMH;

® OBJAJCHUE aNrOpPUTMAMHU pEUICHHS OCHOBHBIX THIIOB 3a/ay; (OPMHpPOBAHUE yMEHHUS
IPOBOAUTh  HECIO)KHBIE  JIOKAa3aTelIbHbIE  PACCYKACHHS B XOAE  pPELICHHS
CTEPEOMETPHYECKUX 3aJ1ad M 3314 C IPAKTHUYECKUM COJICPIKAHHEM

® pa3BUTHUE  UHTEIJIEKTyaJbHBIX W  TBOPYECKMX  CHOCOOHOCTell  oOyuarommxcs,
MO3HABATEILHOW aKTHBHOCTH, MCCIIEIOBATENHLCKIX YMEHUH, KPUTUIHOCTH MBIIUICHHS;

e (opmupoBaHuEe (YHKIMOHAIBHON T'PaMOTHOCTH, PEIIEBAHTHOH T'€OMETPUH: YMEHHE
pacro3HaBaTh MPOSBICHUS F€OMETPHUYECKUX TOHSTUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYallUIX W TPH H3YYCHHH JPYTHX Yy4EOHBIX MPEIMETOB,
MIPOSIBJICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEN, (POPMYIUPOBAThH UX HA SI3BIKE T€OMETPUU
U CO3/1aBaTh T'€OMETPHYECKUE MOJIENIN, TPUMEHATh OCBOCHHBIM T'€OMETPUUYECKHIA armapar
JUIL pelieHUs] TPaKTUKO-OPHEHTHPOBAHHBIX 3aJlad, MHTEPIPETUPOBATH U OICHUBATH
MOJTy4EeHHBIE PE3YIbTATHI.

OTnMuuTEeNPHONH OCOOEHHOCTBIO MPOrPaMMBI SIBISIETCS BKIIIOYEHHE B KYypC CTEPEOMETPHH B
Hayvaje ero M3ydeHHs 3ajJad, pellaeMbIX Ha YPOBHE WHTYHTHBHOTO MO3HAHUS, M ONpeNeIEHHBIM
o0pa3oM opraHu3zoBaHHas paboTa HaJ HHUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO H
IIPOCTPAaHCTBEHHOTO MBIIIJICHUS, CTUMYJIPYET TPOTEKAHNE HHTYUTUBHBIX ITPOI[ECCOB, MOTHBHPYET
K JaJIbHEUIIEMY U3YYEHUIO TPEAMETA.

[IpenmoureHne OTHAETCS HATIATHO-KOHCTPYKTHBHOMY METONy OOydYeHHs, TO €cCTb
TCOPETHUECKNE 3HAHHMS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-TPAKTUYECKOM
JesITeNbHOCTU. Pa3zBUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN y YYalUXCS B Kypce CTEPEOMETPHH
OPOBOAUTCS 3a CYET pElIeHHs 3a7ad Ha CO3/laHHhe MPOCTPAHCTBEHHBIX OOpa30B M 3agady Ha
OIIEpUPOBAaHUE TPOCTPAHCTBEHHBIMH oOpa3amu. CozgaHue obOpa3a HPOBOTUTCA C OMOPOH Ha
HarJsITHOCTh, @ ONEpUPOBaHHE 00pPa30oM — B YCIIOBHUAX OTBJICYEHHUS OT HATJISITHOCTH, MBICICHHOT O
U3MEHEHHUS €r0 UCXOIHOTO COJIEPKAHMUS.



OcHoBHBIE  copepkarenbHble JMHHM  Kypca «l'eomerpum» B 10-11  Kiaccax:
«MHororpanaukn», «lIpsiMble M MJIOCKOCTH B MPOCTpPaHCTBE», «Tena BpamieHus», «BekTopsl u
KOOPJMHATHI B MPOCTPAHCTBEY». DOPMHUPOBAHME JIOTUYECKUX YMEHUHN paclpeaensieTcsi HE TOJIbKO Mo
coJiep KaTeNbHBIM JIMHUSAM, HO U 10 ToAaM oOy4eHMsI Ha YPOBHE CpPEJHEro 001Iero oopa3oBaH usl.

Conepxanue o0pa3zoBaHUs, COOTBETCTBYIOIIEE TPEIMETHBIM PE3yJIbTaTaM OCBOCHHS paboueit
IPOrpaMMBbl, paclpeneaeHHbIM M0 rogaM OOyuYeHMs, CTPYKTYpPHUPOBAaHO TaKMM O0Opa3oM, YTOOBI
OBJIAJICHUE T'E€OMETPUYECKMMH IOHATHSAMU U HABBIKAMM OCYLIECTBIIAIOCH IIOCIENOBATEIBHO H
HOCTYNATENbHO, ¢ COOIIOIEHUEeM MPUHIIMIIA IPEEMCTBEHHOCTH, YTOObI HOBBIC 3HAHUS BKIIIOYAIHChH
B OOIIYIO CHCTEMY TI'€OMETPUUYECKHX IPEICTABJICHUNA OOYYaIOUMXCS, PACHIMpss M YriyOomss eé,
00pa3ys MPOYHbIE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuyenue reomerpun otBoauTcs 2 yaca B Hepemo B 10 kimacce u 1 vac B Henemo B 11
KJIacce, BCero 3a JiBa rojga ooydyenus - 102 yueOHBIX Jaca.



COJEP)KAHHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ MUIOCKOCTH B POCTPAHCTBE

OCHOBHBIE TIOHATHS CTepeoMeTpuu. Touka, mpsMas, MIOCKOCTh, pocTpancTBo. [loHaTue 00
AKCMOMAaTUYECKOM MOCTPOECHUH CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anmHOe pacronokeHue NpsMbIX B IMPOCTPAHCTBE: IMEPECEKAIOUIMECS, NapajulelIbHbIE U
CKpemuBaromumecss npsMbele. [lapamnensHOCTs NpAMBIX W IUJIOCKOCTEM B IPOCTPAHCTBE:
NapajulesIbHbIE PAMBIE B IPOCTPAHCTBE; MapaIEIbHOCTh TPEX NPAMBIX; NapAJUIEIbHOCTD MPSAMOMN
U IUIOCKOCTH. YTJIbl C COHANpPaBJIECHHBIMU CTOPOHAMH; YrOJI MEXAY NPSAMBIMH B IPOCTPAHCTBE.
[TapayyienbHOCTB IUIOCKOCTEH: INMapajulelIbHbIE IIOCKOCTH; CBOMCTBA IApaJUICIIBHBIX IUIOCKOCTEH.
[Ipocreiimue npocTpaHCTBEHHBIE (UTYpHl Ha IUIOCKOCTH: TETPadap, KyO, mapauieienunesn;
MOCTPOEHHUE CEUEHUM.

[lepneHaAMKyISIPHOCTS NPSAMON U IUIOCKOCTHU: MEPIEHIUKYJISIpHbIE NPSAMbIE€ B IPOCTPAHCTBE,
IpsIMble NapaJiyIeIbHbIE U IIEPIEHAUKYIISIPHBIE K IIJIOCKOCTHU, IPU3HAK EPIEHAUKYISIPHOCTH NPIMOU
U IJIOCKOCTH, TeopeMa O MpsMON NEepHeHAMKYISPHOM IJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YIoj
MEXAYy MNpAMOA M IUIOCKOCTBbIO; JBYTPaHHBIM yroj, JHWHEHHBIA Yroyl JBYTpaHHOrO yria.
[lepnieHAUKYJISIp M HAKJIOHHBIE: PACCTOSTHUE OT TOYKU O MJIOCKOCTHU, PACCTOSHUE OT IPSIMOU A0
IUIOCKOCTH, MPOEKIusi (GUIrypbl Ha TMIOCKOCTh. [leprneHauKyIspHOCTh IIOCKOCTEH: MpH3HAK
MEePIEHUKYISIPHOCTH ABYX IJIOCKOCTEN. Teopema 0 TpEX MepHeH UK yIsIpax.

MHororpaHHuKHu

[ToHsiTHE MHOTrOrpaHHKKA, OCHOBHBIE 3JIEMEHThI MHOIOTPAHHHUKA, BBIITYKJIbIE U HEBBITYKJIbIE
MHOI'OTPaHHMKH; pa3BEPTKA MHOrorpaHHuka. IIpusma: n-yrojpHas npusma; TpaHU U OCHOBAHMS
MIPU3MBI; IIpsMast M HAKJIOHHAs TPU3MBbL; OOKOBas U TIOJIHAS TTOBEPXHOCTH Mpu3Mbl. [lapannenenunen,
MPSAMOYTOJIbHBIA NapajuleNIeune] U ero coiicrBa. [Iupamunaa: n-yrojapHas nupamuaa, TpaHu U
OCHOBaHHME MHUpPaMUJIbI; OOKOBask W TOJHAS TMOBEPXHOCTh MHUPAMHJBI; MPaBUJIbHAS M YCEUEHHAS
nupaMuia. IIEMEHTHI IPU3MBbI U TupaMuibl. [[paBuIbHbIE MHOTOTpaHHUKH: TIOHSITUE MTPABUIILHOT O
MHOT'OTpaHHMKA;, MpaBWJIbHAS MpuU3Ma M TMpaBWIbHAs MNHUPAMHUIA; MpaBUIIbHAS TPEYrojbHas
nupamMua u MpaBuIbHBINA TETpadap; KyO. [IpencTaBieHne o mpaBUIbHBIX MHOTOIPAHHHKAX : OKTadIP,
noneka’ip ¥ ukocasip. CeueHust pu3Mbl U MTUPAMUIBIL.

CummeTpuss B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOHM, IJIOCKOCTH.
DJIeMEHThl CHMMETPUH B MU PAMUIAX, TAPAIIIEIICIUIIEAX, IPABUIbHBIX MHOTOTpaHHHU KaX.

Brruncnenue 51eMEHTOB MHOTOTPAaHHHKOB: p&Opa, nuaroHanu, yrisl. Ilnomans GokoBoi
MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSIMOM MPU3MBI, IIJIOLIAa/lb OCHOBAHUH, TeopemMa 0 OOKOBOMU
MOBEPXHOCTH MpAMOI mpu3Mbl. [lnomans GOKOBON MOBEPXHOCTH M TOBEPXHOCTH MPaBUIBHOU
NUpaMUIbl, TEOpEMa O TUIOMAAN ycedéHHOW nmupamuabl. [ToHsTre 06 00bEMe. OOBEM MUpPaMUIBI,
MPU3MBI.

[TonoOubie Tena B mpocTpaHcTBE. COOTHOLIEHHMS MEXIY IUIOMAASIMHU IOBEPXHOCTEH,
00BbEMaMM MOI0OHBIX TEJ.

11 KJIACC

Tesa Bpanenus



Hunuaapuueckass MOBEPXHOCTh, O00pa3ymompe MUIMHAPUYECKOW TOBEPXHOCTH, OCh
UUJIMHAPUYECKON MoBepxXHOCTU. LlnanHap: ocHoBaHUs U OOKOBast IOBEPXHOCTh, 00pa3yrolias U Och;
TIJI0111a/1b OOKOBOM M MOJIHOW MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 0Opa3yloIIMe KOHMYECKOH MMOBEPXHOCTH, OCh W BEpIIMHA
KOHHYECKOH moBepxHoCcTU. KoHyC: 0OCHOBaHME U BeplInHa, 00pa3yrolas 1 0Ch; IJI0Maab O0KOBOH U
MOJTHOW TIOBEPXHOCTH. YCEYEHHBIH KOHYC: OOpasyrolye M BBICOTA; OCHOBAHUS W OOKOBas
MOBEPXHOCTb.

Cbhepa m map: 1eHTp, paaudyc, OUaMeTp; IUIOMAAb TOBEPXHOCTH cdepbl. B3anMHoe
pacronoxenue chepsl ¥ MIOCKOCTH; KacaTelIbHasl IJIOCKOCTh K cepe; miomaiasb cepsl.

N3o06pakeHne Ten BpalleHus Ha TJIOCKOCTH. Pa3BépTka HUIMHApPA U KOHYCA.

KomOuHanuu ten BpalieHusl 1 MHOIOIPaHHUKOB. MHOTOrpaHHUK, O CAHHBIA OKOJIO CEPBI;
cdepa, BOUCaHHAss B MHOI'OI'PaHHUK, WIH TEJIO BPAILICHHUS.

[Tonsitne 00 o0BEMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
IPSAMOYTOJIFHOTO MapaieNnenumneaa u ciaeactsus u3 He€. O0bEM mHApa, KoHyca. O0bEM mapa u
iomaab chepsl.

[TonoOubie Tena B mpocTpaHcTBe. COOTHOLIEHHMS MEXIY IUIOMAASIMHU IOBEPXHOCTEH,
00bEMaMu HOAO0OHBIX TEIL.

Ceuenust HUIMHIPA (MapasieabHO U EPIEeHANKYIISIPHO OCH), CeUEHHUs KOHYca (MapauiesibHOe
OCHOBAHUIO U MPOXO/AIIEe Yepe3 BEPIINHY), CeUEHUs 11apa.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha niockoctu u B npocTpaHcTBe. CllOKE€HUE U BBIYMTAHUE BEKTOPOB. YMHOKEHHE
BEKTOpa Ha 4ucio. PaznokeHwe BeKkTopa Mno TpEM HEKOMIUIAHApHBIM BekTopam. lIpaBuio
napauienenunena. Pemenue 3aaad, cBA3aHHBIX C NPUMEHEHUEM IpPaBUJ JIEUCTBUM C BEKTOpaMH.
[IpsmoyronbHasg cucreMa KOOpAUHAT B npocTpaHcTse. Koopaunatel BekTopa. [Ipocreiimme 3agauun
B KOOpJIMHATaX. YTOJ MeX1y BekTopaMu. CkalisipHOE MPOU3BEIeHNE BEKTOPOB. Briuncnenue yrios
MEXIY IPSIMBIMH U IJIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN METO/] MPU PEIIEHUH T€OMETPUY ECKUX
3azay.



IINIAHUPYEMMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJbTaThl OCBOEHMs IporpaMMmbl ydeOHOro mpeamera «MaTeMaTHKa»
XapaKTEepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

CcOPMHUPOBAHHOCTHIO  TPAXKJAHCKOH MO3MLIMK  OOydyaromerocss Kak akTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHHCKOrO OOIIECTBa, MPEACTABIEHHEM O MaTEMaTHYECKHMX OCHOBaX
(YHKLIIMOHUPOBAHHUS PA3IMUHBIX CTPYKTYP, ABJIEHUH, IPOLEAYp I'PakJaHCKOro 001ecTBa (BIOOpHI,
OIIPOCHI U TIp.), YMEHHUEM B3aUMOJIEHCTBOBATh C COLMAIbHBIMU HHCTUTYTAMHU B COOTBETCTBUU C MX
(YHKIMSAMU U HA3HAYEHHUEM.

IIaTpuoTHYeckoe BOCIIUTAHHUE:

cpOpMHUPOBAHHOCTBIO POCCUHMCKOM TPa’kAAHCKOM MIEHTHUYHOCTH, YBAXKEHHUsS K MPOLUIOMY U
HACTOSIILIEMY POCCUHCKOM MaTeMaTHKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHUSIM POCCHUICKHX
MaTeMaTHUKOB M POCCHHCKOI MaTeMaTHUeCKOW INKOJbI, K HCHOJb30BAHUIO TUX JIOCTUKEHUH B
JPYrux HayKax, TEXHOJIOTHX, chepax 3KOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHHWEM  JIyXOBHBIX II€HHOCTE€H  pOCCHUHCKOro Hapopaa; chOpPpMHPOBAHHOCTBIO
HPAaBCTBEHHOI'O CO3HAHHUS, ITHUECKOrO IOBEICHUSA, CBS3aHHOIO C IPAKTUYECKUM I1PUMEHEHHEM
JOCTWXKEHUM HAyKH W JEeATeIbHOCTbIO YYEHOI0; OCO3HAHHMEM JIMYHOTO BKJIAZa B IMOCTPOEHHE
YCTOMYUBOTO OYyIIEro.

JcTeTHYECKOe BOCIIUTAHHE:

ACTETUYECKUM OTHOILIEHUEM K MUPY, BKIIIOUAsl ACTETUKY MAaTEMATUUECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, pEIICHUH, pacCyXJeHHil; BOCIPUUMYHMBOCTHIO K MAaTEMaTHUYECKUM acCIeKTaMm
pa3INYHBIX BUAOB UCKYCCTBA.

®usuyeckoe BOCIUTAHHE:

c(OpMUPOBAHHOCTHIO YMEHHS IPUMEHITh MaTeMaTHUECKHE 3HaHUS B UHTEPECax 30POBOT0 U
6e3omacHOro oopasa >KU3HH, OTBETCTBEHHOI'0 OTHOILIEHHS K CBOEMY 3/10POBBIO (30pOBOE MUTAHHUE,
cOamaHCHUpPOBaHHBINA PEXKUM 3aHATUHN U OTAbIXA, PEryJsipHas (u3nYecKas akTUBHOCTD); PU3NUECKOT 0
COBEPILIEHCTBOBAHMUS, P 3aHATUSAX CHOPTHUBHO-0310POBUTEIBHOM e TENbHOCTBIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYJly, OCO3HaHUEM LIEHHOCTH TPYAOJIIO0HS; HHTEPECOM K Pa3In4YHbIM cepam
npoQecCHOHANTBbHOM J1eATEIbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOH U €€ NPUIIOKEHUSMH, YMEHHEM
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayliel npodeccuu n peam30BbIBaTh COOCTBEHHbBIE KU3HEHHBIE
IUIAHBl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTEMAaTH4YECKOMY OOpa30BaHUIO U CAaMOOOPA30BAHUIO HA
HPOTSHKEHUU BCEHl JKM3HU; TOTOBHOCTBIO K aKTMBHOMY YYacCTUIO B PEIIEHUU MPAKTHYECKUX 3ajay
MaTeMaTHYeCKON HalpaBJIEHHOCTH.

JIKOJIOTHYeCKOe BOCIIUTAHHUeE:

C(OPMUPOBAHHOCTBIO IKOJIOTUYECKOW KYJIbTYpbl, IHOHMMAaHHEM BJIMSHUS COLHAJIbHO-
HSKOHOMHYECKHX IPOIIECCOB HAa COCTOSIHUE MPUPOJHON U COIHMAIBbHON Cpelabl, OCO3HAaHHEM
r7100aJIpHOr0 XapaKkTepa dKOJOrMYECKUX Mpo0sieM; OpHeHTalluel Ha IPUMEHEHHEe MaTeMaTHYECKUX
3HAHUU NI pelIeHus 3a/1a4 B 00J1aCTU OKpY)Karolleld Cpe/bl, MIIAHUPOBAHUS TIOCTYNIKOB U OL[€HKU
UX BO3MOXKHBIX TOCIIEACTBUM 17151 OKpY>KaIoIeil cpesibl.



LleHHOCTH HAYYHOTO IO3HAHMS:

cOpMUPOBAHHOCTHIO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH{ ¥ OOIIECTBEHHOM MPAKTHKH, TIOHKMaHUEM MaTEMaTHICCKON HAyKH KaK chephl UeI0BeUECKOM
JIeSITeIbHOCTH, 3TANOB €€ Pa3BUTUSI M 3HAUMMOCTH JIJIsl pa3BUTUS [IUBUIIU3ALIMH; OBJIA/IEHUEM SI3bIKOM
MaTeMaTUKH M MaTEeMaTUYECKOM KYJIbTYypOll Kak CpeICTBOM IO3HaHUS MHPA; TOTOBHOCTHIO
OCYILIECTBJIATH MPOEKTHYIO U UCCIIEOBATENBCKYIO IEATEIbHOCTh HHANBUIYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MerTanpenMeTHbIe pe3yabTaThl OCBOCHHUS MPOTrpaMMBI ydyeOHOro mpenMera «MaTemaTtukay
XapaKTepPU3yIOTCS OBJIAJICHUEM YHUBEpCaJIbHbIMU noO3HABAM eJIbHBIMU oelicmeusmu,
VHUBEPCANbHIMU — KOMMYHUKAMUBHLIMU — OUCMBUAMY, — VHUBEPCANbHbIMU — Pe2YIamUEHbIMU
oeticmeusmu.

1) Vuusepcanvhvie nosnasamenvhwvle Oeticmeus, obecneuugarom Gopmuposanue 6a308vix
KOCHUMUBHBIX NPOUECco8 00yuanouuxcsa (0ceoeHue memooo8 NO3HAHUSL OKPYHCAIouje2o Mupa,
npuMeHenue 102UecKUx, UCC1e008amenbCKux onepayuil, ymeHul pabomamo ¢ ungopmayueii) .

ba3oBble jjornyeckune 1eMCTBUA:

e BBIBIATH U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKKH MaTEeMaTHYECKUX OOBEKTOB,
NOHATUHM, OTHOLIEHUH MEXAYy MOHATUSIMU; (DOPMYIUPOBATH OMpPEAEICHHS MOHSITUM;
yCTaHABIMBATh CYIECTBEHHBIN MPU3HAK KIAcCH(PUKAIMKM, OCHOBAHUS JJIsI 00OOIICHUS U
CpaBHEHUs, KPUTEPUH MPOBOUMOTO aHAJIH3a;

® BOCIpPUHHUMATH, (OPMYIMPOBATH M TPEOOPA3OBBIBATH CYKICHHUS: YTBEPAUTEIbHBIE H
OTpUIIATEIbHBIC, CAUHUYHBIC, YACTHBIC U 00IIIME; YCIOBHbIE;

® BBIIBJSITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHUBOpEYHs B (aKTax,
JaHHBIX, HAONIONEHHUSIX W YTBEPKACHHSX; NpenjgaraTb KPUTEPUU IS BBHISBICHHS
3aKOHOMEPHOCTEN U MPOTUBOPEUUIL;

e JleNaTh BBIBOJBI C HWCIOJF30BAHWEM 3aKOHOB JIOTHUKHU, JENYKTUBHBIX M WHIYKTHBHBIX
YMO3AKJIKOY€HUH, YMO3aKJIIOUEHUH 110 aHAJIOTUU;

® TPOBOAUTH CAMOCTOSITEILHO JI0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEP)KICHUH (MpsMbIe U
OT MPOTHUBHOI0), BHICTpAaBaTh apryMEHTAINIO, IPUBOAUTH IMPUMEPHl U KOHTPIPUMEPHL;
000CHOBBIBaTh COOCTBEHHBIE CY)KJI€HUS U BBIBODI;

e BBIOMpATH CIIOCOO pelIeHus y4eOHOI 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB peIleHHS,
BbIOMpaTh HanboJee MOAXOIAIIMI C yUETOM CaMOCTOATEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBare/ibcKue AeiCTBUS:

® JCMOJIb30BATh BOMPOCHI KAK MCCIIEIOBATEIHCKUIM HHCTPYMEHT MO3HaHUS; (POPMYyIHUpPOBATH
BOIPOCHI, (PUKCUPYIOLIME MTPOTUBOPEUHE, TPOOIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(hopMHUPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO MTO3UIINIO, MHEHHE;

® TPOBOAWTH CAMOCTOSTEJIBHO CIUIAHUPOBAHHBIM AKCIIEPUMEHT, HCCIEIOBAaHUE IO
YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oObeKTa, SBIEHHS, Mpolecca,
BBISIBJIICHUIO 3aBUCHMOCTEH MKy 00BbEKTaMU, SIBICHUSMU, ITPOIIECCAMH;

® CaMOCTOSITENBHO (OPMYIHPOBATH OOOOIICHUS U BBIBOJBI 110 pe3yibTaTaM MPOBEAEHHOTO
HAOMIOIGHNsI, HCCJIEOBAaHUs, OLIEHUBATh JOCTOBEPHOCTh IOJYYEHHBIX pE3yJbTaTOB,
BBIBOJIOB U 00O0OIIEHHIT;



IIPOrHO3UPOBATE BO3MOXKXHOC Pa3BHUTUC MPOLECCCA, a TAKKE BbIABUIaTh NPCAIIOIO0XKCHUA O
€Ir'o pa3BUTHUHU B HOBBIX YCJIOBUAX.

Pabora ¢ unpopmanueii:

BBISBJAT ACHUINUTHI HHPOPMAIMH, JAHHBIX, HEOOXOANMBIX JUJIsl OTBETA Ha BOIIPOC M IS
pelIeHHs 3a1a4H;

BBIOMpaTh MHGOPMAIMIO W3 HCTOYHHKOB  PAa3MYHBIX THIIOB, aHAJIW3UPOBATh,
CHCTEMAaTU3UPOBAaTh M HHTEPIPETUPOBATh WH(POPMAIMIO Pa3IMYHBIX BHIOB U (HOpM
MIPE/ICTABIICHUS;

CTPYKTypUpOBaTh  HMH(OpMAIMIO, MPEIACTaBIATh €€ B  pa3iMYHBIX  (opmax,
WO CTPHPOBATh T'pauuecKy;

OLICHMBATh HAA&KHOCTh HWHGOPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIMPOBAHHBIM
KPHTEPHSIM.

2) VYuueepcanvnvie Kommynukamuenwvie oOeticmeus, obecneuusarom c@OoOpPMUpPOBAHHOCD

COYUAJIbHBIX HABbLIKOB 06yl¢ai0u4uxc;l.

OO01menue:

BOCIIPUHMMATh ¥ (OPMYJIMPOBATH CY)KJCHUS B COOTBETCTBHH C YCIOBHSMH U LEIIMHU
OOLIeHUS; SICHO, TOYHO, IPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCHMEHHBIX
TEKCTax, JlaBaTh IMOSICHEHHs IO XOJy PELICHUs 3aJaud, KOMMEHTHPOBATh IOTY4EHHBIN
pe3yJibTar;

B XO7¢ OOCYXJICHHsI 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIA€MOH TEMBI, MPOOJIEMBI,
pemaeMoﬁ 3aaa4M, BbICKA3bIBATh MACH, HALICJICHHBIC HA IMOUCK PCHICHUA; COIIOCTABJIATH
CBOHU CYXXJICHHA C CYKACHUAMU JPYTrUX YUYaCTHHUKOB JUaliora, O6Hapy)KI/IBaTB pas3iiniuec u
CXOJICTBO TIO3UIIMI; B KOpPpEKTHOW QopMe (GOpMyTHpoBaTh pa3HOIJIACHS, CBOM
BO3paKCHUS;

OpEACTaBATE PE3YJbTAThl PCHICHUA 3aJadd, DKCOECPHUMEHTA, HWCCICOAOBAHUS, IMPOCKTA,
CaMOCTOSITENIFHO BBIOMPaTh (GopMaT BBICTYIUIGHHS C YYETOM 3a/lad TPE3CHTAHH H
0COOEHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MMOHUMATh W WCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M MHAUBUAYAILHOW pabOTHI MPU
pelieHun y4eOHBIX 3aJad; MPUHUMAThH IIeJTb COBMECTHOW JESTeIbHOCTH, IJIAHHPOBATH
OpraHM3alMi0 COBMECTHOH paboOThl, pacmpeneisTh BUIbI pPa0dOT, J1OrOBAPUBATHCS,
00CyXIaTh MPOIECC U pe3ysibTaT paboThl; 0000MaTh MHEHHUST HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboOThl (0OCYXKIEHUs, OOMEH MHEHUM, «MO3TOBBIC
IITYPMbD» U MHBIC); BBIMOJHATh CBOK 4aCTh Pa0OTHI U KOOPAMHUPOBATH CBOU JICHCTBUS C
JIPYrMMH 4JICHAMH KOMAaH/Ibl; OLICHUBATh KAYECTBO CBOETO BKJaJga B OOIIMH MPOIYKT IO
KPUTEPHUSIM, CPOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICH CTBHSL.

3) Vuueepcanvnvie pecynamuensle Oeiicmeus, odbecneuusarom @GopmMuposarHue cMbliCl08bIX

YCmMAaHOBOK U IHCUZHEHHbLX HABbLIKOB TUYHOCNIU.

Camoopranusanus:

COCTaBJIATH IJIaH, JITOPUTM PEILIEHUS 3a7aul, BBIOUPATh CIOCO0 pelIeHus ¢ y4ETOM
HMMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh U
KOPPEKTHPOBATh BApHAHTHI PELICHUH ¢ y4€TOM HOBOU MH(OpMaLuu.

CaMOKOHTPOJIb:



® BJAJICTh HABBIKAMU MO3HABATEIHLHON pe(ICKCUN KaK OCO3HAHUS COBEPINAEMBIX JIEUCTBHUI
U MBICIHUTEIbHBIX IPOIECCOB, MX pE3YNbTAaTOB; BIAAETh CIOCO0AMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IpoIlecca U pe3yJibTaTa pelieHns] MaTeMaTUYeCcKOM 3a1auu;

® [pPEABUIETh TPYAHOCTH, KOTOPbIE MOIYT BO3HMKHYTh IPU PELIEHUU 3aJaud, BHOCUTh
KOPPEKTUBHI B JICSITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENLCTB, NAHHBIX, HAWJAEHHBIX
OIMOOK, BBISIBJICHHBIX TPY/THOCTEH;

® OIICHWBATh COOTBETCTBUE PE3yJbTaTa IEJIU U YCIOBUSIM, OOBSICHSATH IPUUNHBI JJOCTHKECHUS
WM HEAOCTWIKEHUS PEe3yJIbTaTOB IEATEIHbHOCTH, HAXOAWThH OIMMOKY, JaBaTh OILEHKY
NPHOOPETEHHOMY OTIBITY .

INPEAMETHBIE PE3YJIbTATDBI
10 KJIACC

OnepupoBaTh NOHATUSIMU: TOUKA, IPsIMAs, JIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU U CIEJACTBUS M3 HUX HPH PELIEHUH I'€OMETPUUYECKUX
3azad.

OnepupoBaTh NOHIATUSIMU: IAPAIUIEIBHOCTD U MEPIEHIUKYISIPHOCTD NPSIMBIX U IIJIOCKOCTEH.

KnaccuduiupoBaTh B3aUMHOE PaclOI0KEHHUE MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBath MOHATUSAMU: ABYTPAHHBIN yroJl, FPpaHy JBYTPaHHOIO YIJa, pedpo IBYTpPaHHOT O
yIJia; JIMHEWMHBIN Yyroi ABYTPAaHHOI O yria; IpajycHas Mepa JABYI'PaHHOIO yrija.

OnepupoBarh MOHATUSIMU: MHOTOTPAaHHHMK, BBINYKJIBIH W HEBBIIYKJIbII MHOIOrpaHHUK,
3JIEMEHTBl MHOI'OTPaHHMKA, IPABWIILHBIA MHOTOTPAaHHHUK.

PacniosHaBaTh OCHOBHBIE BHUABI MHOTIOI'PDAaHHUKOB (IMpaMuia; MpU3Ma, NPSIMOYTOJIbHBIN
napasuieNenurnen, Kyo).

KnaccuumupoBats MHOTOrpaHHUKH, BEIOUPAsi OCHOBAHUS JUIS KIaCCH(PUKAIMHU (BBITYKIIbIC U
HEBBINYKJIbl€ MHOIOIPAHHUKH; IMPAaBWIbHbIE MHOTOIPDAaHHUKHU; NPSMbIE U HAKIOHHBIE MPU3MBI,
napasuieenuIesl).

OnepupoBaTh NOHATUSIMU: CEKYIIAsl INIOCKOCTh, CEYEHNE MHOIOI' PAHHUKOB.

OOBSACHATH NPUHIIMIIBI TOCTPOCHHSI CEYEHUH, UCTIONB3YS METO/ CIIEIOB.

Crpouth ceyeHHs] MHOTOTPaHHHUKOB METOJIOM CJIEJ0B, BBIMOJHATH (BBIHOCHBIE) IIOCKHE
YEpTEXH U3 PUCYHKOB IIPOCTHIX O0BEMHBIX (UIyp: BUJ CBEPXY, COOKY, CHU3Y.

Pemats 3a1aun Ha HaAXOXJIEHHE FEOMETPUUYECKUX BEJIMYMH 1O 00pa3liaM WM alropuTMam,
IPUMEHSS U3BECTHBIEC aHAIIMTUYECKUE METObI IPU PELICHUH CTaHApTHBIX MAaTEMAaTUYECKUX 3a7a4
Ha BBIYUCIIEHUE PACCTOSHUN MEX]y IBYMs TOUKaMH, OT TOUKH JI0 IPSIMOM, OT TOUKH 10 IIIOCKOCTH,
MEXY CKPELIMBAIOLIUMUCS MPSIMBIMH.

PemaTe 3a1aun Ha HaXOXJE€HUE T€OMETPUUYECKUX BEIUYHMH M0 00pa3laM WM aaropuTMaM,
HPUMEHSSI U3BECTHBIE AHAIMTUYECKUE METOJIbI TP PEIIEHUH CTaHAapPTHBIX MaTEMaTHUECKUX 3a7a4
Ha BBIYHMCIICHUE YTII0B MEX/y CKPEIIMBAIOIMMHUCS IPSIMBIMH, MEXTY IPSMOM U IMIOCKOCTBIO, MEXTY
IUIOCKOCTSIMHM, IBYTPaHHBIX YTJIOB.

Bbruucnate 00bEMBI U IUIONIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma, MUpaMUaa) ¢
npuMeHeHueM (OpMYJI; BBIYUCIATh COOTHOIIECHHUS MEKIY IMJIOLIAIMH MOBEPXHOCTEH, 00bEMaMu
NOZI00HBIX MHOTOT' PAHHHKOB.



OnepupoBarh MOHATUAMHU: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U IIJIOCKOCTh CHMMETPUH;
[EHTP, OCh U MIOCKOCTh CUMMETPUU (HUTYPBHI.

W3Bnekats, npeoOpa3oBbIBATE M UHTEPIPETUPOBATh MHOOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpudecKux Gurypax, mpeicTaBieHHYI0 Ha YepTEeKax U PHCYHKAX.

[Ipumensts reomerpuueckue (akTel g pEHICHUs  CTEPEOMETPUYECKHX — 3ajad,
MPEANOIAraloIIuX HECKOJIBKO MIArOB PEIICHUs, €CIIU YCIOBUS TPUMEHEHUS 3a/IaHbl B SBHOU (opme.

[IpuMeHsATs mpocTEMe MPOrpaMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHUKAIMOHHBIE
CUCTEMBI IIPY PELICHUH CTEPEOMETPUUECKUX 3a1ad.

[IpuBOaUTH IPUMEPBI MATEMATUYECKU X 3aKOHOMEPHOCTEN B IPUPOJIE U )KU3HU, PACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpyMeHATP MOJNydEHHBIE 3HAHUS HA NPAKTUKE: AHAJU3UPOBATh pEAJIbHbIE CUTyalUH |
MPUMEHSITh H3y4YEHHBIC TTOHSITHSI B ITPOIIECCE MOMCKA PEIISHHS MATEMAaTHIECKU CPOPMYITHPOBAHHOM
po0JIeMBbl, MOACIMPOBATh peajibHbIE CHUTYAallUH Ha SI3bIKE T€OMETPHUH, UCCIIEA0BATh TOCTPOCHHBIE
MOJIENTA C HCIIOJB30BAHMEM T€OMETPHUECKHX IMOHATHM M TeopeM, ammapara ajireOpbl; periarb
IIPAaKTUYECKUE 3a]1a4, CBA3AHHBIE C HAX0XKIECHUEM I€OMETPUUECKUX BEIIMUMH.

11 KJIACC

OnepupoBath MOHATUSIMU: LUIMHAPUYECKAs MOBEPXHOCTb, 00pa3ylole HUIMHIPUYECKOM
MOBEPXHOCTH; IWINH/P; KOHUYECKasi TOBEPXHOCTh, 00pa3yroIe KOHUYECKOi MOBEPXHOCTH, KOHYC;
chepuieckasi TOBEPXHOCTb.

PacriosnaBath Tena BpamieHus (LUIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI IMOJYYCHUS TEJ BPAIIICHHMS.

KnaccuduimpoBaTh B3aUMHOE pacnoiokeHune chepsl U IIIOCKOCTH.

OmnepupoBarh TMOHSITHSIMH: INAPOBOM CErMEHT, OCHOBaHHE CETMEHTa, BBICOTA CErMEHTA;
[IapOBOH CJIO, OCHOBAHHE MIAPOBOTO CJIO0SI, BEICOTA MIAPOBOTO CJIOS; IIIAPOBOW CEKTOP.

Bbraucnsate 00bEMBI M TUIONIAU TMOBEPXHOCTEH TEN BpalleHUs, T'COMETPUYECKHX Tel C
npuMeHeHueM (GopMy..

OnepupoBath MOHATHSIMH: MHOTOTPAHHHUK, BIIMCAHHBIA B Cepy U ONMHUCAHHBIN OKOJIO chepsr;
cdepa, BiucaHHAss B MHOTOI'PAHHUK MJIH TEJIO BPAIICHUS.

BbuncnsaTh COOTHOIIEHUS MEXAY IUIOIIAIMH TOBEPXHOCTEH U 00BbEMaMH MOAOOHBIX TeI.

N300paxaTh u3yyaemble (GUIYpHl OT PYKH M C TPUMEHEHHEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbINOMHATH (BBIHOCHBIE) MIJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYpP: BUA
CBEpPXY, COOKY, CHH3Y; CTPOUThH CEUEHUS TEJ BpalllCHUS.

W3Bnekats, MHTEPOPETHPOBATH U MpPeoOpa3oBbIBaTh MHGOPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpUIecKuX (purypax, mpeCcTaBiICHHYIO Ha YepPTeKaX U PUCYHKaX.

OmnepupoBath NOHITHEM BEKTOP B IPOCTPAHCTBE.

BEITIOTHATE JEiCTBUS CIIOKEHUSI BEKTOPOB, BEIUNTAHUS BEKTOPOB U YMHOXKCHHUS BEKTOpa Ha
YUCII0, O0BSCHATH, KAKUMHU CBOMCTBAMH OHH O0JIJAOT.

[TpuMeHSTh TPaBUIIO MMapaslIeIICIHIIeA.

OnepupoBath MOHITHSIMH: JIEKAPTOBBI KOOPIAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YroJl MEXAY BEKTOpPaMH, CKaISIPHOE
MPOM3BE/ICHIE BEKTOPOB, KOJUIMHEAPHBIC U KOMITJIAHAPHBIC BEKTOPBHI.



Haxonute cymMMy BEKTOPOB M NPOM3BENECHHUE BEKTOPA HAa YHUCIO, YOI MEKIY BEKTOPAMH,
CKAJISIPHOE IIPOU3BEIECHUE, PACKIIAAbIBATH BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3ajaBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPJIMHAT.

[Ipumensts reomerpuueckue (akTel g pEIICHUs  CTEPEOMETPUYECKHX — 3ajad,
MPEANOIaraIuX HECKOJIbKO MIArOB PEIISHUs, €CIIN YCIOBUS IPUMEHEHUS 3a/1aHbl B SBHOU (opme.

Pemate mpocreiiline reOMETPUYECKHUE 3ala4d HAa NPUMEHEHUE BEKTOPHO-KOOPAMHATHOT O
METO/1a.

Pemate 3amauMm Ha [0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLICHWM M HAaXOXJICHHE
TreOMETPUYECKUX BEIWYMH MO 00pa3laM MM alropuTMaM, MPUMEHSSI M3BECTHBIE METOABI IPH
PELICHUH CTaHJAPTHBIX MATEMAaTUYECKUX 3aa4.

[IpumeHsATs NpocTEHIIMEe NPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHX 3a/1a4.

[IpuBOAMTH IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U JKU3HU, PACIIO3HABATh
IIPOSIBJIEHUE 3aKOHOB F'€OMETPHUU B UCKYCCTBE.

[IpyMeHATH MOJy4YEHHBIE 3HAHUSA Ha IIPAKTUKE: aHAJU3UPOBATh pPEAJbHBIE CUTYyallUU U
MPUMEHSTh H3yUEHHBIE TTOHSITHS B IIPOIIECCE MTOMCKA PELISHHsS] MaTeMaTH4YeCKH cPOPMYITHPOBAaHHON
npoOJieMbl, MOJIETTMPOBATh PEalibHbIE CUTYallMH HAa SI3bIKE T€OMETPHH, UCCIIe0BATh MOCTPOCHHBIE
MOJIEM C HKCIIONB30BAHMEM T€OMETPUYECKUX TOHSATUH U TeopeM, ammaparta airedpsl, peuarh
IIPAaKTUYECKUE 3a]1a4H, CBA3aHHbBIE C HAX0XKJAECHUEM I'€OMETPUUECKUX BEJIMYHH.

®opmbl yyéra padoueii nporpaMMbl BOCIUTAaHUsA B padoyeil nporpamme no I'eomerpuu.

PaGouast mporpamma Bocnutanuss MAOY «COII Ne24» peanusyercs B TOM YHCIE U Yepe3
UCIOJIb30BaHUE BOCIIUTATENILHOT O MOTeHIMaNa ypokoB I'eomeTpun. OT1a paboTa ocyiiecTBisieTcs B

cleAyromux popmax:

[ TToOyxaeHne oOy4aromuxcs COOJMI0aTh HA YPOKE OOIIETIPUHSATHIE HOPMBI TTOBEACHUS,
npaBuia OOLIEHWS CO CTapmIMMU  (TMeJaroru4eckuMM  paOOTHUKAMHM) U CBEPCTHHUKAMU
(oOy4aromumucs), TPUHLUIIBI y4€OHOH JUCIUIUIMHBI M caMoopranu3auui. [Ipusiedenre BHUMaHus
o0yyaronmxcsd K LEHHOCTHOMY AacClEKTYy M3Yy4aeMblX Ha ypOKax NpPEAMETOB, SIBIECHUH, COOBITUH
yepe3: JIEMOHCTpAlUI0 O0yJaroIlUMCsl MPUMEPOB OTBETCTBEHHOI'O, I'Pa’kKJaHCKOTO IOBEACHUS,
IPOSIBJIEHUS YEJIOBEKOII0OUs U 100pocepaeuHOCTH — OOpallieHre BHUMaHMs Ha SPKUX JiesTelneit
KyJBTYPBI, CBSI3aHHBIX C M3Y4aeMbIMH B JaHHBII MOMEHT TEMaMH, Ha TOT BKJIAJ, KOTOPBIH OHU
BHEC/IM B Pa3BUTHE HAIllEH CTpaHbl M MHUpPA, HA JOCTOMHbBIE OJPAa’KaHUS NMPUMEPHl UX JKU3HHU, Ha
MOTHBBI MX IOCTYIKOB; — HCIIOJb30BAaHME HA YpOKax HH(OpPMAaLUH, 3aTParuBarolleil Ba)KHbIE

CoraJIbHbIC, HPABCTBCHHBIC, 3TUYCCKUC BOIIPOCHI

[ Mcnonp30BaHNE BOCHHUTATEIbHBIX BO3MOKHOCTEH COAepKaHMsI y4eOHOro mpeamera Juist

dbopMUpOBaHUS Yy OOYYaOIIMXCSA POCCHHUCKUX TPAIUIHUOHHBIX JIyXOBHO-HPAaBCTBEHHBIX W



COLMOKYIbTYPHBIX IICHHOCTEH Yepe3 mo100p COOTBETCTBYIOUIMX TEKCTOB JIJIsl YTCHHS, TPOOJIEMHBIX

CUTyalui Ji1st 00CYX/€HHUs B KJlacce

(] WMuunuupoBaHue OOCYKICHHH, BBICKa3bIBAHUK CBOETO MHEHHS, BBIPA0OOTKH CBOETO
JMYHOCTHOT'O OTHOLLUEHHUS K M3YYaeMbIM JIMILAM, ITPOU3BEIACHUSAM XYyI0KECTBEHHON JIMTEPAaTyphl U

VICKyCCTBa.

0 Bximouenue B YPOK HI'POBBIX MPOLCAYP, KOTOPLIC MOMOrar0OT INOAACPKATHE MOTUBALUIO
06y11afoumxc;1 K MMOJYYCHUTIO 3HaHI/If/'I, HaJJAXKUBAHUIO TTO3UTHUBHBIX MEKINYHOCTHRIX OTHOIICHUH B

KJIacce, TOMOTal0T YCTAaHOBIICHUIO JOOPOKENaTeIbHOM aTMOC(EpEl BO BpEMs YpOKa.

] [IpuMeHeHne Ha ypOKe HHTEPAKTUBHBIX (popM paboThl, CTUMYIMPYIOUIMX [TO3HABATEIBHYIO

MOTHUBAIMIO 00YyYaOIIUXCS.

] IlpumeHeHue rpynnoBoi paboTel UM pabOTHI B Iapax, KOTOPbIE CIIOCOOCTBYIOT Pa3BUTHIO

HaBBIKOB KOMaHJHOM paGOTBI U B3aUMOJICHCTBUIO C APyrumMu O6y‘IaIOH_[I/IMI/ICH.

(] BeiOOp M HCMOJIb30BaHWE HA YpPOKAaX METOJOB, METOJIUK, TEXHOJIOTHH, OKAa3bIBAIOIIMX
BOCIIUTATENbHOE BO3/IEMCTBUE HA IMYHOCTh B COOTBETCTBUHU C BOCIUTATEIbHBIM HJI€AJIOM, LIEJIBIO U

3aJadyaMiu BOCIIMTaHUA.

(1 NaunuupoBaHue M MOAJEPKKa UCCIE0BATENLCKOM 1eATeTbHOCTH MIKOJFHUKOB B (hopme
BKJIFOUCHHSI B YPOK Pa3IMIHBIX HCCIICAOBATEIHCKUX 3aIaHHM, UTO JJA€T BO3MOYKHOCTh 00 y4JatomnuMCs
MPHOOPECTH HABBIKA CaMOCTOSITEIBHOTO PEIICHUS] TCOPETUYCCKON MPOOJIEMBbI, T€HEPHUPOBAHUS U
oopmiteHUsT COOCTBEHHBIX THIIOTE3, YBAKHUTEIHHOI'O OTHOLICHHS K YYXXUM HAESIM, MyOIHMIHOTO

BBICTYIIJICHUS, ApTYMCHTUPOBAHUA U OTCTaMBAHUS CB oel TOUKH 3pCHUAL.

[0 VYcraHoBieHue YBAXUTCIIbHBIX, IOBCPUTCIILHBIX, He(bOpMaJ'IBHBIX OTHOLICHU N MCKOY

YUUTENIEM U YIEHUKAaMH, CO3JaHUE HAa YPOKaX SMOLIMOHAIbHO-KOM(OPTHOM Cpebl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTrBo 4yacos
Ne HanmeHnoBaHue pa3iesioB H TeM W3 Hux W3 Hux ileKTPOHHbIE (LU POBbBIE)
n/n NporpaMMmabl Bcero | KOHTPOJILHBIX | NpakTHYecknx | 00pa3oBaTe/bHbIE PeCypChI
padoT padot
1 Brenenue B crepeomerpuio 10 bubmoreia LOK
BEJICHUE B CT METpHU
A p p https://m.edsoo.ru/1¢209e37
) [IpsiMble U TJIOCKOCTH B MIPOCTPAHCTBE. 12 | bubmmoreka [IOK
[TapannenbHOCTh MPSAMBIX U TIJIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [leprieH TUKYISAPHOCTH TIP OCKOCTEH 12 brbmorexa [OK
[EHUKYISPHOCTb MPSMBIX U I Tel
https://m.edsoo.ru/1¢c209e37
4 VYTibl MEXy NPSIMBIMH U IJIOCKOCTSIMU 10 1 Bubmorexa IOK
https://m.edsoo.ru/1¢209e37
bub6moreka [JOK
5 M 11 1
HOTOTPATTHIKH https://m.edsoo.ru/1¢209e37
bu6 OK
6 OO0BEMBI MHOT OTPAaHHUKOB 9 1 h:tlp:_jl/:e;asi /1209637
7 IToBTOpEHue: ceue paccto 4 1 bubmnorexa [OK
BTOPEHHE: CEUCHUS, TOSTHUSL Y yTJIbI
https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoaunuecTBo yacoB

Ne HanmeHnoBaHue pa3iesioB H TeM W3 Hux W3 Hux ileKTPOHHbBIE (LU POBbBIE)
n/n NporpamMmal Bcero KOHTPOJIBHBIX | NMPAKTHYECKHUX obpa3zoBaTe/ibHbIe PeCypPChI
padort padot
1 Tena BpameHus 12 brbmiorexa LIOK
https://m.edsoo.ru/1¢209e37
. bub6imoreka [JOK
2 ObnEmbr Ten > I https://m.edsoo.ru/1¢209e37
3 BekTopel 1 KOOPAHHATHI B 10 | bubmmoreka LIOK
MPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 0600IICHNE, 7 | bubmuoreka [IOK
cUCcTeMaTH3aIvs 3HaHUI https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I10 34 3 0
I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoauuecTBO 4acos
Ne T U3 uux U3 Hux Hara DJIeKTPOHHBIE UG poBbIE
n/n eMa ypoxa Bcero KOHTPOJBHBIX NPaKTHYEeCKUX H3y4YECHUSA 06pa30BaTe.ﬂbele PeCypChI
pador padoTr
Pa3nen 1. BBenenne B crepeomMeTpuio

OCHOBHEIE IOHATHS
CTCPpCOMCTpPHH: TOYUKA, ITpAMaA,
IIJIOCKOCTD, ITPOCTPAHCTBO.

MMUPaMUJIE, UX Pa3BEPTKU U

1 [TpaBuna n3o00pakeHus Ha 1 bubmmoreka [IOK
PUCYHKax: U300pa’keHus https://m.edsoo.ru/aecc77cd
IIJIOCKOCTEN, TapajuIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
ITonsTHsA: MEepecekaromuecs

2 MJIOCKOCTH, Hpepecelcaflj)lmnecsl 1 bubmorexa TIOK

https://m.edsoo.ru/2d8a9¢99
npsiMasi ¥ TI0CKOCTh
[TonsTHsA: nepecekaromuecs
3 IJIOCKOCTH, nipecexasmnec;l 1 Bubmmorexa HOK
https://m.edsoo.ru/db685¢e73
npsiMasi 1 IJI0CKOCTh
3HAaKOMCTBO C MHOIOT paHHHKaMHU,
M300paKEHHE MHOT' OTPAaHHUKOB Ha bu6motexa [IOK

4 1
pUCYHKaX, Ha MPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
yeprexax

5 HauanwHabie cBeneHust o Kkyoe u | bub6morexa IJOK

https://m.edso00.ru/b30dff38




mopenu. CeueHus
MHOT'OI'PaHHHKOB

HavanbHbie cBenenus o kyde u
MMUPAMUJIE, UX Pa3BEPTKU U

bub6morexa IIOK

6 Mozenu. CeueHust https://m.edsoo.ru/3d8{fd32
MHOTOI'PaHHHUKOB
[TonsiTne 00 akcMOMaTUYECKOM

7 IMOCTPOEHUU CTEPEOMETPHUH: bubmotexa [JOK
AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/OccScéfe
CIIEICTBUS U3 HUX
[TonsiTue 00 aKCMOMATUYECKOM

g HOCTPOCHUH CTEPEOMETPUHU: bu6motexa [IOK
AKCHOMBI CTEPEOMETPUH U https://m.eds00.ru/239¢c8cb4
CIIEZICTBUS U3 HUX
[TonsiTne 00 akcMOMaTHYECKOM

9 IIOCTPOEHUU CTEPEOMETPUH: bu6motexa [IOK
AKCHOMBI CTEPEOMETPUHU U https://m.eds00.ru/65c6b106
CIIEICTBUS U3 HUX
[TonsiTe 06 akCHOMAaTHYECKOM

10 HOCTPOEHUH CTEPEOMETPHHU: bu6motexa [IOK

AKCUOMBI CTCPCOMCTPHUH U
CICACTBHUA U3 HUX

https://m.edsoo.ru/258fc245

Pasnea 2. [IpsimMble 1 JI0CKOCTH B pocTpancTBe. [lapaniie1bHOCTh NPSAMBIX U IJIOCKOCT

11

B3anMHoOe pacrionokeHue npsambIx
B IIPOCTPAHCTBE:!
nepeceKaroIuecs, napauielbHble
" CKpCUIMBAIOIIUECCS MTPAMBIC

bu6morexa IIOK
https://m.edsoo.ru/1a2520f6




[TapanyienbHOCTb NPSAMBIX U
IIJIOCKOCTEN B MPOCTPAHCTBE:

bubmmoreka [IOK

12 HAPAIICHILIE TIDAMBIE https://m.edsoo.ru/93ad36b3
MIPOCTPaHCTBE; MapaIeIbHOCTh
TPEX MPSIMBIX
[TapamienbHOCTh MPSMBIX H
13 IJIOCKOCTEN B IIPOCTPAHCTBE: bu6moteka [IOK
[TapannenbHOCT NPSAMON U https://m.edsoo.ru/eeld19b9
IJIOCKOCTH
14 VYribl ¢ cCOHaNpaBICHHBIMU bubmotexa [JOK
CTOpPOHaMU https://m.edsoo.ru/9f4071b9
L5 VYron Mexay npsMbIMHU B bubmmoreka [IOK
IIPOCTPaHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsMbIMHU B bu6motexa [IOK
MPOCTPAHCTBE https://m.eds0o.ru/2935a9a0
17 [TapamienbHOCTh MIIOCKOCTEN: bu6motexa [IOK
napaJjiejabHble IIOCKOCTH https://m.edsoo.ru/2e18{255
13 CBoiicTBa mapasienbHbIX bubmotexa [JOK
IJIOCKOCTEN https://m.edsoo.ru/e504d656
[Ipocreiiue npocTpaHCTBEHHBIE
19 (bII/:prbI Ha HHOI():KOT(;I”)FHZ TEeTpas’ip, buGmorexa [OK
https://m.edsoo.ru/4a28dc02
KyO, mapasienenume;
20 [TocTtpoenue ceueHuit brbmorexa [OK
https://m.edsoo.ru/1d434d0f
21 ITocTpoenue ceuenuit Bubmorexa HOK
https://m.edsoo.ru/ec26fe5d
2 KounTpoJsbHnas padora no reme bubmmoreka [IOK

"IIpsiMbIe U IJIOCKOCTH B

https://m.edsoo.ru/9a0a9e56




NPOCTPAHCTBe.
IHapaineJbHOCTH NPAMBIX U
mIockocrei"

Pa3nen 3. [lepnenaukyasipHoCT

b NPAMBIX M INIOCKOCTE

[lepneHAMKYIAPHOCTD IPSIMON U

bubmiorexa [IOK

23 TIOCKOCTH: TIEPHCHMIY IAPHEIC https://m.edsoo.ru/b19f6as5d
IpsIMbIE B IPOCTPAHCTBE

24 IIpsimble mapannenbHble U bubmmoreka [IOK
NePHEeHIUKYJISIPHbIE K TIIOCKOCTH https://m.edsoo.ru/Oacl1c95

)5 [Ipsimble mapasnienbHbIe U bubmmoreka LIOK
MEPIEHINKYJIIPHBIE K IUIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak neprneHuKyJJIIpHOCTH bu6muoteka LIOK
MPSIMOM U TIIOCKOCTU https://m.edsoo.ru/f85bfc46

27 [Ipu3Hak nepnesauKyJIspHOCTH bu6motexa [IOK
MPSIMOM U TIOCKOCTH https://m.edsoo.ru/79165d15

)3 Teopema o npssmoi bu6motexa [IOK
MEPIEHINKYJIIPHOHN TNIOCKOCTH https://m.eds00.ru/635¢5087

29 Teopema o npssmon bubmmoreka LIOK
MEPIIEHAUKYJIIPHOHN IIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsamoit bubmmoreka [IOK
NepHeHIUKYJIIPHOU MIOCKOCTH https://m.edsoo.ru/7d18834b
[leprienAMKyIIAp ¥ HAKJIOHHbIE!

31 paccTostHue OT TOUKH J10 bu6motexa [IOK
TJIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/33c477d3
MPSIMOM JI0 TIIIOCKOCTH

1 [lepnenaukyIsip 1 HaKJIIOHHBIE: bu6moteka [IOK

PacCTOAHUE OT TOYKHU OO

https://m.edsoo.ru/66fefadd




TJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 TIIIOCKOCTH

[lepnenauKyIsip 1 HaKJIIOHHBIE:

33 pacCcTOsSIHUE OT TOYKH 10 | bubmoreka [JOK
TJIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/a5b7b8e3
NPSIMOU 10 TIIIOCKOCTH
[lepnenaukynsip ¥ HaKJIIOHHBIE:
34 pacCTOSHUE OT TOYKH J10 | bubmotexa [JOK
IJIOCKOCTH, PACCTOSHUE OT https://m.edsoo.ru/dbee22bc
MPSIMOM 10 TUNIOCKOCTH
Pasjneu 4. Yribl Me:xay NpsiMbIMHU U II0CKOCTAMU
35 VYTl B IpOCTPAHCTBE: yIoJl 1 bu6motexa [IOK
MEXy IPSMOM U TIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBII yroJl, JINHEUHBIN | bu6moreka IIOK
yroj ABYI'PaHHOIO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN YroJl, JINHCUHBIN | bu6mmoreka [IOK
yroja ABYI'PaHHOIO yriia https://m.edsoo.ru/c7c777ed
[TepneHAUKYISIPHOCTH
MJIOCKOCTEMN: MPU3HAK bubmmoreka [IOK
38 1
NEePHEHIUKYJIIPHOCTH JIBYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEN
[lepnenAMKyJISIPHOCTD
39 MJIOCKOCTEMN: MPU3HAK 1 bubmmoreka [IOK

MEePHEeHIUKYISIPHOCTH ABYX
IJIOCKOCTEHN

https://m.edsoo.ru/ed9e2a8e




IlepneH UK yIIpHOCTh
IUIOCKOCTEN: MPU3HAK

bubmmoreka [IOK

40
MEPIEHIUKYJSIPHOCTH IBYX https://m.edsoo.ru/ba75dc57
IIOCKOCTEN
41 Teopema o Tpéx bubmmoreka [JOK
MEPIIEHINKYJIIpax https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx bubmmoreka LIOK
MEPIIEHAUKYJIIpax https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx bubmmoreka [IOK
NepHeHIUKYIsIpax https://m.eds00.ru/91246736
KonTpoJabHas paboTta mo remam
"H
44 epneH)]mcy.JmpﬂocEl: 1 bu6nunoreka [IOK
TPHMBIX H ILTOCKOCTEH ™ 1 https://m.edsoo.ru/5b971ef3
"Yriabl Mexky NPAMBIMH U
IockocTsamMu'"
Pa3znes S. MHOrorpaHHuku
[TonsiTHE MHOTOI'PaHHUKA,
i< OCHOBHBI€ 3JIEMEHThI BuGmiorexa LIOK
MHOT'OI'PaHHHKA, BBITYKJIbIE U
p ’ y https://m.edsoo.ru/2d24e873
HEBBINTYKJIbI€ MHOT OTPAaHHUKH;
pa3BEpPTKA MHOTOrpaHHUKA
[Ipu3ma: n-yronbHas nmpusma;
IPaHU U OCHOBAHUS IPU3MBI;
bubmuorexa [IOK
46 npsiMasi 1 HaKJIOHHAs TPU3MBI;

O0KOBas U MOJIHAs IOBEPXHOCTD
TIPU3MEI

https://m.edsoo.ru/b4ad63ad




47

ITapannenenunen,
MPSIMOYT OJIbHBIN Mapasuiesienumnes
M €r0 CBOMCTBA

bubmmoreka [IOK
https://m.edsoo.ru/8a7be683

48

[Inpamupaa: n-yronapHas
nupamMuja, rpaHu U OCHOBAaHUE
MUPaMUJIbL; OOKOBas U MOJTHAS
MTOBEPXHOCTh NUPAMUBL;
IIPaBUJIbHAS U yCeUEHHAas
nupaMuza

bu6muorexa IJOK
https://m.edsoo.ru/fblcd0as

49

HpaBI/IJ'IBHBIe MHOTI'Or'paHHUKH:
IIOHATHUEC TPABUJIIBHOT'O
MHOIr'OIrpaHHHKa; IPpaBUJIbHAA
npu3Ma 1 npaBuiIbHAs MUPAMUJIA;
MpaBUJIbHAs TPEYTOJIbHAS
nupamMuia ¥ IpaBUILHBINA
TETpasdap; Kyo

bu6morexa IIOK
https://m.edsoo.ru/074c8865

50

[IpencraBnenue o NpaBUIbHBIX
MHOT'OI'PaHHHUKAX: OKTasAp,
JOAEKA3AP U UKOCAIAP.

bu6muorexa IJOK
https://m.edsoo.ru/a0fdd5bf

51

CuMMeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIIBHO TOYKH,
MPSMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B MUpaMH/IaXx,
napajuleJenunenax, IpaBuiIbHbIX
MHOT'OI'PaHHHUKAX

bubmuorexa [IOK
https://m.edsoo.ru/b9e777d9

52

Brruncnenue »ieMeHTOB
MHOTOT'paHHHUKOB: PEOpa,
JTMArOHAIH, YTJIbI

bu6morexa IIOK
https://m.edsoo.ru/6¢cdbecef




[Tnomaas 60KOBOM MOBEPXHOCTH
U MOJIHOW TOBEPXHOCTH MPSIMOH

53 . - 1 bubmmoreka [IOK
HPHSMEL, TUTOTALb OCHOBAMII, https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOM MOBEPXHOCTHU
MPSIMOU ITPU3MBI
[Tnomane 60KOBOI MOBEPXHOCTH
“ Y TIOBEPXHOCTH MPABUIIbHOMN 1 BuGmorexa LIOK
[MUPaMHUIEI, TEOPEMA O IIJIOIIALN
P VH ’ P Lu 8 . https://m.edsoo.ru/5603e30b
OOKOBOI MTOBEPXHOCTH yCEUEHHOU
TUPaMUIbI
55 KonTpoabHnas pabora no reme | | bubmotexa [JOK
"MHororpanHuku" https://m.edsoo.ru/a95f5c04
Pa3znen 6. O0bE MBI MHOTOTPAHHUKOB
bubmmoreka [IOK
I1 g 1
36 ousTHe 00 00bEMe https://m.edsoo.ru/7ad0020b
bub6morexa IIOK
57 O0né 1
POM THPaMIET hitps://m.eds00.ru/235171b3
bubmuorexa [IOK
.. |
58 Omem mpamn et https://m.edsoo.ru/f47dfefd
bub6muorexa IIOK
59 O0né 1
DEM LUpAMILIbL https://m.edsoo.ru/79¢10312
bubmiorexa [IOK
60 O0Bé 1
EM THPaMIIK https://m.edsoo.ru/2faadc3f
bu6morexa IIOK
61 O0Bé 1
POV HIPHEMBL https://m.eds00.ru/79853608
b K
62 O0BEM mpU3MBI 1 nomorexa 11O

https://m.edsoo.ru/1e053890




bubmmoreka [IOK

63 O05é 1
DEM TIPHIMEL https://m.eds00.ru/482d3f51
64 KonrpoJabHnas padora no teme | | bubmoreka [JOK
"O0BbEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573c
Pazgen 7. IloBTOpenune: ceueHusi, pAaCCTOSIHUS M YIJIbI
[ToBTOpeHue, o6o0IIeHNE
65 CHCTEeMaTHU3allus 3HAHUH. | but6mmoreka [JOK
[TocTtpoenue ceuenuii B https://m.edsoo.ru/098bedad
MHOT'OTpaHHUKE
[ToBTOpeHue, 0600IICHIE
cHUCcTEMAaTH3alus 3HAaHU.
o Beruucnenue paccTosHUN: MEXAY 1 BuGnorexa LIOK
0YKa OT TOYKHU J0
ﬂByMHVT HIAMI, OT TORRH A https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH J0 MIOCKOCTH,
MEXAY CKPEIUBAIOIIMMUCS
MPSIMBIMU
67 " 6 1 1 bu6muorexa IJOK
TOTOBA KOHTPOILHAN paboTa https://m.eds00.ru/b9146bc0
[ToBTOpeHue, 0600IIeHIE
cHUcTeMAaTH3alus 3HaHUM.
B CJICHUE OB: M€
68 CI:) II:,H I/JIIB:; fl\fﬂ(]; 1;14 ;I(I\T;MI/I 1 bubmorexa HOK
pett Hlv P ’ https://m.edsoo.ru/56765e8b
MEXAY MPSMOM U TNIOCKOCTHIO,
JIBYT'PaHHBIX YTJIOB, YIJIOB MEXIY
IIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 68 5

I[TPOTPAMME




11 KJIACC

KoaunuecTBo yacoB

JIeKTPOHHBIEe HU(pPOBbIE

Ne T M3 nux M3 Hux Hara
eMa ypoka o0pa3oBaTe/ibHbIE
n/n Bcero KOHTPOJBHBIX | NPAKTHYECKUX H3y1CHUA pecypes
padoTt padot
Pa3znea 1. Tesia Bpamenus

Cdepa u map: eHTp, paauyc,

| Pep P P, panuy | bu6moreka [JOK

uaMerp; MIIoIa b

AMANETD; THTOTAA https://m.edsoo.ru/0341bc2b
MIOBEPXHOCTH cepsl
B3anmHoe pacnonoxenue

) cdepsl U III0CKOCTH; ! bubmoreka IJOK
KacaTrejabHad IIOCKOCTh K https://m.edsoo.ru/bed12a43
cdepe; mionanb chepsl

3 N3o6pakenne cdepsl, mapa ! bubmotexa [JOK
Ha mockoctu. Ceuenus mapa https://m.edsoo.ru/bc15{72
Hummaapuyeckas
MMOBEPXHOCTh, 00pa3yroIune

4 LWIMHAPUYECKOMN | bubmioreka [IOK
IIOBEPXHOCTH, OCh https://m.eds00.ru/6054b8c1
LUAJIMHAPUYECKON
MTOBEPXHOCTH
[unuHap: oCHOBaHUSA U
OOKOBast MOBEPXHOCTb,

P Bu6miorexa [JOK
5 o0pa3yrommas u 0Ch; MJIOMAAb 1

OOKOBO¥ M HOJIHOMI
IIOBEPXHOCTU

https://m.edsoo.ru/188f6216




N3o0paskeHne NUIMHIpA HA
miockoctu. Pa3Béprka
uunuHapa. CeueHus
HWIMHpPA (TITOCKOCTHIO,
MapajuleIbHOW WIH
MIEPIIECHAUKYJIIPHON OCH
HUATUHPA)

Bbu6moreka [JOK
https://m.edsoo.ru/016e25eb

Konunueckast moBepXHOCTb,
o0pa3yrole KOHUY eCKOi
MOBEPXHOCTH, OCh U BEPIIMHA
KOHHYECKOI MOBEPXHOCTH

bu6moreka [JOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHoBaHue u
BEpIIIMHA, 00pa3yIolas u OCh;
mwomans OOKOBOM U ITOJIHOMN
MTOBEPXHOCTH

bubmoteka IJOK
https://m.edsoo.ru/897dd3b2

VYceuéHHblil KOHYC:
o0pa3yromye u BbICOTa;
OCHOBaHMS M OOKOBas
MTOBEPXHOCTh

bu6moreka [JOK
https://m.edsoo.ru/1468bab3

10

N300paxenne koHyca Ha
mockoctu. Pa3BépTka
KoHyca. CedeHHs KOHyca
(MI10CKOCTBIO, TapaJuIEIbHON
OCHOBAHMUIO, U IJIIOCKOCTBIO,
MPOXOAAIIEH Yepe3 BEPIINHY)

bubmioreka [IOK
https://m.edsoo.ru/Obdelbe8

11

Kombunanus ten BpamieHus u
MHOT'OI'PaHHHUKOB

bu6moreka [JOK
https://m.edsoo.ru/3cefl0e5




MHororpanHuk, OMMCaHHbIN

12 okoto cdepsl; chepa, ! bubmoreka IJOK
BIIMCAaHHASl B MHOTOIPaHHUK https://m.edsoo.ru/0b136158
WJIM B TEJIO BPAIICHUS
Paznea 2. O0bEMbI TeJ
I1 éme.
13 OOHHTHG 00 063) eMZ 1 | bu6moreka [JOK
CHOBHBIC CBOHCTBA ODBEMOB https://m.edsoo.ru/26a03fb7
TeJ
14 O0BEM UIIMHIpa, KOHYCa 1 Bubmiorexa IOK
HITTHIARA, KOIY https://m.eds00.ru/5513d87b
15 O06bEM mapa u mionaab | bubmuorexa [JOK
cdepbl https://m.edsoo.ru/d189bde2
[TonoOHbBIC TENA B
.C
o muﬂ .. https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00BEMaMuU
MOAOOHBIX Tl
KonTtpoabsHas padora no
17 TemaMm ""Tesia Bpamenus' u 1 1 Bubmorewa LOK
p https://m.edsoo.ru/4a33a8ab
"Oo0beMbI TEa"
Pa3nen 3. BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE
13 BekTop Ha 10CKOCTH U B 1 bubmmorexa LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
19 CnoxxeHue U BEIYUTAHHE | Bbu6moreka [JOK
BEKTOPOB https://m.edsoo.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha | bubmoteka IJOK

YHCI0

https://m.edsoo.ru/dee379eb




Paznoxenue BekTopa mo TpéM

)1 bubmoteka IJOK
HEKOMIIJIaHAPHBIM BEKTOpaM.
p p https://m.edsoo.ru/a28fd74e
[IpaBuno napannenenumnena
Pemrenue 3agad, CBSI3aHHBIX C
) A Bubmoreka LIOK
MIPUMEHCHUEM TTPaBUIT
pv B p https://m.edsoo.ru/5a827900
NEHCTBUH C BEKTOpaMHU
KoopanHaTHO-BEKTOPHBIN
73 pA P bu6moreka [JOK
METOJ TIPH PEIICHUHN
AUpH D https://m.edsoo.ru/d3alfe30
F€OMETPUYECKUX 3a]a4
[IpssmoyrosibHas cuctema
KOOPJIMHAT B MPOCTPAHCTBE.
pA poctp bu6moreka [JOK
24 Koopaunats! BekTopa.
. https://m.edsoo.ru/48db7058
[Ipocrelimue 3agaun B
KOOpJMHATaxX
Yron Mex1y BEKTOpaMHU.
)5 C o P bubmoteka IJOK
KaJSIPHOE MPOU3BEICHUE
p p A https://m.edsoo.ru/725effc4
BEKTOPOB
26 Brruucnenue yrioB Mexmay bu6mmotexa [IOK
MPSIMBIMH U TNIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonTpoabHas paboTa no
27 TeMe ""BekTopsl bubmuorexa [JOK
KOOPAWHATHI B https://m.edsoo.ru/77c22fc5
npocrpancrse'
Pa3nea 4. IloBTOopenue, 06001eHne, cMCTEeMAaTH3AMUS 3HAHU
[ToBTOpEHue, 06061ICHUE U
)3 cucTeMaTHh3aIus 3HaHUM. bubmoteka IJOK

OcHoBHBIE QUTYPBI, (PAKTHI,
TEOpeMbI Kypca TUTaHUMETPHH

https://m.edsoo.ru/1780basSd




[ToBTOpEHue, 06006IICHUE U

29 cucTeMaTHU3alys 3HaHUH. | Bbu6moreka [JOK
OcHoBHBIE QUTYDBI, PAKTEHI, https://m.edsoo.ru/078cd184
TEOpPEMBI Kypca INIAHUMETPUHU
[ToBTOpEeHue, 0600IICHHE 1
30 cUCTEMaTHh3aIus 3HaHUM. | bubmotexa [JOK
3agauyu MJIaHUMETPUU U https://m.edsoo.ru/7491efe0
METO/bI UX pPeIIeHus
[ToBTOpenue, 0600IIeHHE U
31 CUCTEMATHU3aLIMs 3HAHUM. | bubmorexa [JOK
3agaun INIAHUMETPUN U https://m.edsoo.ru/4dffda97
METOJIbI UX PELICHUS
[ToBTOpeHue, 0600IICHNE U
52| Ocowmme furyp, g, | 1 b morera L1OK
YPEL ’ https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca
CTEPEOMETPHUH
33 HUTorosasi KOHTpPOJIBHAS | bubmotexa LIOK
padora https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHUE, 0000IICHHE U | bubmotexa [JOK
CHUCTEMAaTHU3allUs 3HAHUH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




OLHEHOYHBIE MATEPUAJIbBI

10 KJIACC

No

Tema KOHTPOJBHOI pabOTHI

dopma

MIPOBEAECHUS

Bpems

MPOBEAECHUSA

[IpoBepsiembie ymeHUs

KonrponpHas pabora 1o reme
"[IpsiMble U MJIOCKOCTH B
npoctpaHcTBe. [lapannenbHOCTh
MPSIMBIX U MJI0CKOCTEN"

KP

40 MuHyT

OnepupoBaTh  HOHSTUAMHU:  TOYKa,  HpsMasd,
IUIOCKOCTb. [IpUMEHATH aKCHOMBI CTEPEOMETPHH U
CIIEACTBUS U3 HUX IPU PEIIEHUU I€OMETPHUYECKHUX
3amad. OnepupoBaTh MOHATHSAMM: Iapalle]bHOCTb
npsMbIX M miaockocted.  Knaccuduuuposats
B3aMMHOE DPACIOJIOKEHUE NPSIMbIX M IUIOCKOCTEN B
IpocTpaHcTBE. PemaTe 3agaun Ha J10Ka3aTeIbCTBO
MapaJyieIbHOCTH TPAMBIX M IUJIOCKOCTEH. PemaTth
3a/laud Ha IIOCTPOCHHE NPSIMBIX M ILIOCKOCTEH,
napajienbHbIX JAHHBIM. IIpumeHATH
TF€OMETPUYECKHE (baxThI JUTS pelLIeHus
CTEPEOMETPUYECKUX  3a4ad,  IPEINOJIArarlux
HECKOJBKO  IIarOB  PELICHUs, €CIU  YCIOBUSA
IpUMEHEHHUs 3ajaHbl B siBHOM ¢opme. [IpuBoauts
IPUMEPbl MAaTEMaTUYECKHUX 3aKOHOMEPHOCTEH B
OPUPOJAE M KU3HHU, paCIO3HaBaTb IPOSIBICHUE
3aKOHOB reoMeTpuum B HckyccTBellpumensaTs
IIOJyYEHHbIE 3HAHUS Ha IPAKTUKE.

KontposnpHas pabora no reMmam
"[lepneHAUKYISIPHOCTD NPSMBIX U
mockocterd" u "Yrisl Mexay
MPSIMBIMH U TUIOCKOCTAMHA"

KP

40 MuHYT

OnepupoBarh MOHATUAMH: MEPIEHAUKYIIPHOCTh
npsMbIX W mIockoctei.  KnmaccuduiupoBats
B3aMMHOE PACIIOJIOKEHUE MPSIMBIX M TJIOCKOCTEH B
IIPOCTPAHCTBE. OnepupoBaTh MOHATUSIMH:




JIBYTPaHHBIN yroj, rpaHd ABYTPaHHOIO yria, pedopo
JIBYTPAaHHOTO yrIJja, JMHEHHBIA YTroJ JBYTPaHHOI'O
yIijla, TpajycHas mMepa JABYrpaHHOro yria. Pemarts
3a7a4d Ha JOKa3aTeNbCTBO IEPNEHAUKYJIIPHOCTH
NpsAMBIX YW TUIOCKOCTeW. Pemate 3amaun  Ha
BBIYMCIIEHUE YIJOB MEXKAY CKPEIIMBAIOIIMMHUCS
NPSAMBIMUA, MEXAY MPSIMOH U IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX yIJIOB. Pemars 3axaun Ha
HaXOXXJICHUE PACCTOSHMS OT TOYKH 1O NPSMOM, OT
TOYKH JO IJIOCKOCTH, MEXKIY CKpPEIIHMBaIOIIUMUCS
npsiMbiMU. [IpuMeHsATh reomerpuueckre (paKThl AJis
peuieHus CTEPEOMETPUUECKUX 3aj1a4,
MIPEANOJIaraloIMX HECKOJIbKO 1IaroB PeIIeHUs, €CIu
yCIIOBHUSI TIPUMEHEHHUs 3aJlaHbl B sIBHOW (opme.
[IpuMeHsTH MOJy4eHHBIE 3HAHUS HA TTPAKTHKE.

KonTtponbsHas paborta o reme
"MHororpaHHuKn"

KP

40 MuHYT

OHepI/IpOBaTB IIOHATUSAMMU. MHOT'OI'paHHUK,
BBIHYKHLIfI u HeBI)IHYKJ'II:Jﬁ MHOTI'Or'paHHHK, 3JICMCHTBI

MHOT'OI'PaHHUKA,  MPaBWIBHBI  MHOTIOIpaHHUK.
Pacno3HaBaTh OCHOBHBIE BHJIbI MHOT'OI'PAaHHUKOB
(nupamuaa, npusma, IPSIMOYT OJIbHBIN
napauienenunen, kyo) . Knaccudunuposats
MHOI'OIPaHHUKM,  BbIOMpass ~ OCHOBaHUSA I

KJaccupukanuu  (BBIIYKJIbIE U HEBBIIYKJbIE
MHOTOTPaHHUKHM, IIPaBUJIBHBIE  MHOIOTPAaHHHKH,
IpsMbI€ U HAKJIOHHBIE TPU3MBI, apaJuIeIeUIIE/bl).
OnepupoBaTh NOHATUAMH: CEKyIlas IIJIOCKOCTb,
CEUEHHUE MHOTIOIpaHHUKOB. OOBICHATH MPUHIUIIBI
MOCTPOCHUSI CEYEHHI MHOIOTPAHHUKOB, HCIIOJb3YS
MeTo cieqoB. CTpPOUTh CEYEHUsT MHOIOTPaHHUKOB




METOJIOM CJICZIOB, BBIMOJHSTH (BHIHOCHBIC) MJIOCKUE
YEPTEKU U3 PUCYHKOB IPOCTHIX O0BEMHBIX (DUTYD:

BH]{ CBEpXY, cOOKY, CHU3Y. N3Bnekars,
peoOpa3oBbIBATH u WHTEPIIPETUPOBATH
UH(POPMAITUIO 0 MIPOCTPAHCTBEHHBIX

TreOMETPUYECKUX (UTypax, TpPENCTaBICHHYI0 Ha
yepTekax U pucyHkax. [IpumeHsaTs reomerpudeckue
(dakThl JUIsl pelIeHUs CTEPEOMETPUUECKHX 3aj]ad,
IPEANOIATralOIMX HECKOJIBKO IIAaroB PELIEHUs, €ClIn
yCIOBUs TNPUMEHEHMs 3aJjaHbl B SIBHOM (opMe.
IIpuMeHTh OJIy4EeHHBIE 3HAHUS HA IIPAKTUKE.

KonrtponpHas pabora 1o reme
"O6bEMBI MHOTOI' PAHHUKOB"

KP

40 MuHyT

Pacno3sHaBaTh OCHOBHBIE BHbl MHOIOTPAaHHHUKOB
(nupamuaa, npusma, IPSIMOYT OJIbHBIH
napavienenunen, kyo) . Bemaucaiars o0béMBI U
IUIOIIA M TTOBEPXHOCTE MHOTOTpaHHUKOB (TpU3Ma,
nupaMpja) ¢ MpUMEHEHHeM (GOpMyJl, BBIYUCIATH
COOTHOULICHHSI MEXKIy IUJIOMIAJIMU TTOBEPXHOCTEH,
00BbEMaMH MOI0OHBIX MHOTOTpaHHUKOB . [IpuMeHsTh
r€OMETPUYECKUE (bakTbI TUISE perieHus
CTEpEOMETPUUECKUX  3aJad,  IpeArnosararumx
HECKOJIbKO  IIarOB  PEUICHMs, €CJIM  YCJIOBUS
IpUMEHEHHUs 3ajaHbl B siBHOM ¢opme. [lpuBoauts
OpUMEpbl MaTEMaTUYECKHUX 3aKOHOMEPHOCTEH B
OpUpPOJE M KU3HHU, pacro3HaBaTh IPOSIBIECHUE
3aKOHOB Te€OMeTpuu B HcKyccTBe. IlpumeHsaTsh
HOJTyYeHHbIE 3HAHUS Ha MPAKTUKE.

Hrorosas KOHTpoNbHAs paboTa

Brumtouaet B ce0st Bce BBINICIEPEYUCITICHHBIE YMEHHUS
10 BCEM TeMmaM Kypca crepeomerpun 10 knacca.




Taxoke BKIIOUAET 33JaHUSI, TPOBEPSIOIIIE YMEHHS
NPUMEHSTh 3HAHUS B KOMIUIEKCE U pelaTh 0onee
CIIOKHBIE 3aa4H.

11 KJIACC
No Tema KOHTPOJIBHOU pabOTHI ®opma Bpewms [TIpoBepsiembie ymeHUs
IIPOBE/IEHUS MIPOBE/ICHUS
1 KonTpomnbHas pabora mo Temam "Tena KP 40 munyt | OnepupoBaTh MOHATUAMMU: ITUIMHIPUYECKAST

BpanieHus" u "O0bembl Ten"

MOBEPXHOCTh, 00pa3yI0IINe IUIHHAPTIECKON
MOBEPXHOCTH, LIMJIMHJP, KOHMYECKasi IOBEPXHOCTD,
o0pa3yromie KOHHYeCKOi TOBEPXHOCTH, KOHYC,
cepudeckast MOBEpXHOCTh. Pacmo3HaBaTh Tena
BpatnieHus (HUIUHIP, KOHYC, cdepa U map).
OOBACHATH CIIOCOOBI MMOTYUEHHUS TEJT BPAIIICHHUS.
KnaccudunmpoBats B3auMHOE pacriooxKeHNe
cdepsl U IockocT. OnepupoBaTh MOHITHIMHU:
IIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CEerMeHTa, IAapOBOM CJIOW, OCHOBaHUE IIAPOBOr0
CJI0s1, BBICOTA LIAPOBOTO CJIOS, IIIAPOBOM CEKTOP.
Brrauciasite 00bEMBI | ITOIIAIH TTOBEPXHOCTEH T
BpAaIlleHUs], FEOMETPUUECKHUX TEJl C IPUMEHEHUEM
¢dopmyn. OnepupoBaTh NOHITUSIMHA: MHOTOT PAaHHUK,
BIIMCAHHBIN B c(hpepy U ONUCAHHBIH OKOJIO Chephl,
cdepa, BcaHHAss B MHOTOI'PAaHHUK WJIH TEIIO
BpaIlIeHNs. BHIUUCIATE COOTHOLIEHUS MEXITY
TJIOIAISIMU TIOBEPXHOCTEH 1 00bEMaMU TTOTOOHBIX




ten. 3o0paxkaTh u3ydaembie (GUTYPBI OT PYKH U C
MPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.
BrInonHATh (BBIHOCHBIE) IIIOCKUE YEPTEXKH U3
PHCYHKOB IIPOCTBIX 00BEMHBIX (DUTYP: BUI CBEPXY,
cOOKy, CHU3Y; CTPOUTH CEUEHHS TEJ BPAILICHHS .
W3Brekats, MHTEPIPETUPOBATH U TPEOOPA3OBHIBATH
UH(POPMAITUIO O TPOCTPAHCTBEHHBIX
reOMEeTPUYIECKUX (PUTypax, MPEICTABICHHYIO Ha
yepTexax U pucyHkax. [[pumMeHsITh reoMeTpuyecKue
(akThI U1l pelIeHus] CTepeOMEeTPUYECKIX 3a1aY,
MPEANOoIaraloX HECKOJIbKO 1IaroB PeleH s, eCiu
yCIIOBUS PUMEHEHUS 3a/1aHbI B sIBHOU (hopme.
[IpuBOANTH PUMEPHI MATEMATUIECKUX
3aKOHOMEPHOCTEH B MIPUPOJIE U )KU3HH,
pacro3HaBaTh MPOSBIEHUE 3aKOHOB I'€OMETPHUH B
uckycctBe. [IpuMeHATh MoTydeHHbIE 3HAHUS Ha
MPaKTHKE.

KonrtponrsHas pabota o teme
"BeKTOpbl U1 KOOPANHATHI B
npocTtpaHcTse"

KP

40 MUHYT

OnepupoBaTh NOHSATHEM: BEKTOP B IMPOCTPAHCTBE.
BeInosiHATE ~ A€MCTBUSA ~ CIOXKEHUS  BEKTOPOB,
BBIYMTAHUS BEKTOPOB W YMHOXKEHHUS BEKTOpa Ha
YUCIIO0, OOBSICHATb, KAaKUMHU CBOMCTBAMM  OHHM
obmnanator. IIpumMeHsATs mMpaBUIO NapaieNenunena
IIPU CJIIOKEHUU BEKTOPOB. OnepupoBaTh MOHATUSIMU:
JIEKapTOBbl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJZlyJIb BEKTOPA, PaBEHCTBO BEKTOPOB, KOOPAUHATHI
BEKTOpa, YIroJll MEXAY BEKTOpPaMH, CKAJISIPHOE
IPOU3BEACHUE  BEKTOPOB,  KOJUIMHEAapHbBIE U
KOMIUIAHApHBbIE BEKTOPbI. HaXoIuTh CyMMy BEKTOPOB
U IPOMU3BEJECHUE BEKTOpPA HA YHUCIO, Yrol MEXIY




BEKTOpaMH, CKaJIIpHOE pOU3BEEHUE,
packjagbpiBaTh BEKTOP IO JIBYM HEKOJJIMHEAPHBIM
BEKTOpaM. 3aJaBaTh IUIOCKOCTb YpPaBHEHHEM B
JIEKapTOBOU cucTeme KOOpAWHAT. Pemars
IpocTenme reoMeTpUYECKHE 3a1a4u Ha
MPUMEHEHUE  BEKTOPHO-KOOPAWHATHOIO  METOJA.
Pemats 3amaun Ha 10Ka3aTEIbCTBO MaTEMaTHYECKUX
OTHOLIEHU WM  HAXOXKIEHUE TI'€OMETPHUYECKHX
BEIMYUH M0 0o0pa3laM WM aJropuTMaM, MpUMeEHss
U3BECTHBIE METOJbl MPU PEHIEHUH CTaHJAPTHBIX
MaTeMaTU4ecKuX 3anad. [IpuMeHsATh mONy4YeHHBIE
3HaHUs Ha IPAKTHKE.

Htorosas koHTpoJbHas paboTa

KP

40 MuHYT

KJIFOYaeT B ce0sl BCE BBILICTIEPEUHUCIICHHBIE YMEHUS
II0 BCEM TeMaM Kypca crepeomerpuu 11 kiacca.
Taxxe BKIIIOYAET 3a/1aHMs], IPOBEPAIOIINE YMEHUS
IMPUMCHSATH 3HAHUA B KOMIIJICKCE U pCIIaTh ooiee
CIIOXKHBIE 3a/1a4H.




MMPOBEPSEMBIE TPEGOBAHUSA K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJBLHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemMble npeMeTHbIE Pe3y1bTaThl 0CBOCHUS OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSIMU: TOUYKA, IPsAMas, IIIOCKOCTb
79 [IpuMeHsITh aKCMOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX IIPU PELICHUU
' reOMETPUYECKHX 33714
73 OnepupoBaTh MHOHSTUSIMM: MApPAJUIEIBHOCTh U HEPIEHIUKYJISIPHOCTD
' HPSIMBIX H TIOCKOCTEH
74 KnaccuduuupoBaTh B3aMMHOE pacHoiOKE€HUE MPSMBIX U TUIOCKOCTEH B
’ IPOCTPAHCTBE
OnepupoBarh MOHATHAMU: JABYI'PAHHBIM YroJj, rpaHd JBYTPaHHOIO yria,
7.5 peOpo IBYrpaHHOIO YIJla, JMHEWHBIM yroJl ABYTpaHHOIO yriia, rpajycHas
Mepa ABYIPaHHOTO yriia
76 OnepupoBaTh MOHSTUSIMH: MHOTOI'PAHHHUK, BBIMYKIBIM M HEBBITYKIBINA
’ MHOTOI'PaHHUK, 3JIEMEHThI MHOTOTpaHHUKA, TPAaBUIILHBIM MHOTOI'paHHUK
77 Pacnio3HaBaTh OCHOBHBIE BMJIbI MHOT'OI'PDAaHHUKOB (IUpaMuja, MpU3Ma,
' MPSIMOYT OJILHBIN TIapaJiIesIeuIes, Kyo)
KnaccuuuupoBaTb ~ MHOTOTpaHHHKH, BBIOMpas  OCHOBaHUSA N
73 KJaccupuKanuu  (BBIMYKJIbIE W HEBBINYKJIblE  MHOT'OTPAHHUKH,
’ IpaBUJIbHbIE MHOIOTPAHHUKH, IMpPsIMbIE W  HAKJIOHHBIE IPU3MBI,
napasuiesenuIebl)
79 OnepupoBatb HOHSATUSIMU: ceKyuas IJIOCKOCTb, ceueHue
' MHOTOIPaHHHUKOB
710 OOBACHAT, MNPUHIUOBI  MOCTPOEHUS  CEYCHM  MHOTOTPAHHUKOB,
’ HCIO0JIb3YsI METOJ CIIE/IOB
CtpoutTh ceueHHUs MHOTOrpPaHHUKOB METOAOM CJE/O0B, BBIIOJHAThH
7.11 (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUryp:
BU/J] CBEPXY, COOKY, CHU3Y
Pematp 3ajaun Ha HaXOXKJEHHE F€OMETPUUYECKUX BEJIMYMH M0 o0pa3uam
7.12 WM aJrOpUTMaM, MPUMEHSA W3BECTHBIC AHAIUTHYECKUE METOABI TPH
pellIeHnH CTaHAAPTHBIX MAaTeMaTH4YeCKUX 3aJad Ha BBIYHCIECHUE




paCCTOﬂHI/IfI MCXKAY ABYMs TOYKaMH, OT TOYKH OO HpﬂMOﬁ, OT TOYKHU OO0
IJIOCKOCTH, MEKAY CKPCIINBAIOMIUMHUCA ITPSAMBIMU

7.13

Pemarp 3amaun Ha HAXOXKJIEHHE FEOMETPHUECKUX BEJIMYUH MO 00pasiam
WU alrOpUTMaM, IMPUMEHSSI U3BECTHBIE AHAIMTUYECKUE METOABI IIPU
pELIEHUH CTaHAAPTHBIX MAaTEMaTUYECKUX 3a7a4 Ha BBIUMCIEHUE YTJIOB
MEXIY CKPEIIMBAIOUIMMUCS NPSAMBIMH, MEXIY NPSMOM U IIIOCKOCTBIO,
MEXY IUIOCKOCTSIMHU, IBYTPAaHHBIX YTJIOB

7.14

Bbruncnsate 00bEMBI M IJIOMAAM TOBEPXHOCTEH MHOTOI'PAaHHUKOB
(mpusMa, mupamMuia) ¢ IpuUMeHeHueM (GopMyl, BEIYUCIATh COOTHOIICHHS
MEXY II0IAIMU MIOBEPXHOCTEH, o0bEMamMu MOT00HBIX
MHOT'OI'PaHHUKOB

7.15

OnepupoBaTh NOHATHUAMU: CUMMETpUS B IPOCTPAHCTBE, LIEHTP, OCb U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU QUTYPBI

7.16

W3Bnekats, npeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HHGMOpPMALMIO O
IIPOCTPAHCTBEHHBIX TIE€OMETPHUYECKUX (UIypax, IPEACTaBIECHHYI0 Ha
YepTekKax U pUCYHKaX

7.17

[TpumensaTs reomerpudeckue GakThl sl PEIIEHUsT CTEPEOMETPUUECKIX
3a/1a4, IPEANOoJIAraroluX HECKOJIBKO I1aroB PELIEHHUs, €CIA YCIOBUS
pUMEHEHUS 3a/1aHbI B IBHOU opme

7.18

[IpumensaTr mnpocTeiilye nporpaMMHBIE CpPEACTBA U DIEKTPOHHO-
KOMM YHUKALIMOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUYECKHX 3a1a4

7.19

[IpuBoauTs MpUMEPBH MaTEMATUHYECKUX 3aKOHOMEPHOCTEW B MPUPOIE U
JKA3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T'€OMETPUU B HCKYCCTBE

7.20

IIpuMeHsATh MOMy4Y€EHHBIE 3HAHUS HA IIPAKTUKE: aHAIM3UPOBATH peaIbHbIC
CUTYallMM U IPUMEHATh U3YYCHHBIC ITIOHATHUS B IIPOLIECCE ITOMCKA PEIICHUS
MaTeMaTU4YeCKd  CHOPMYJIUPOBAHHOW  HpoOIEMbI,  MOAEIUPOBATH
peasbHbIe CUTYallUM Ha SI3bIKE I'€OMETPHM, UCCIENOBATh IOCTPOCHHBIC
MOJIEIIH C UCIIOIb30BAHUEM T€OMETPUYECKUX ITOHATUHI U TEOPEM, almapara
anreOppl, pemaTh MPAaKTUYECKUE 3aJadyM, CBSA3aHHbIE C HAXO0XKJIEHUEM
T€OMETPUYECKUX BEININH

11 KJIACC

Kon
NpoBePsIEMOro
pe3yJjibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3zoBaHus

6

I'eomerpus

6.1

OmnepupoBaTh MOHATHSIMHU: [TUIHHIPHYECKAsI TOBEPXHOCTh, 00pa3yroIne
HWIMHAPUYECKON TMOBEPXHOCTH, UUIUHJIP, KOHWYECKash IMOBEPXHOCTb,




oOpa3yrolme KOHMYECKOM  IOBEPXHOCTH, KOHYyC, cdepuueckas
IMOBEPXHOCTH

6.2

PacriosnaBaTh Tena BpamieHus (LIUIMHAP, KOHYC, cdepa U map)

6.3

OOBACHATH CI1IOCOOBI MOTYUYEHUS TEJ BpalLCHUs

6.4

KnaccudummpoBaTs B3auMHOE pacrojokenne chepsl U IOCKOCTH

6.5

OnepupoBaTh MOHATUSAMM: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA,
BBICOTA CETMEHTA, IIAPOBOM CJIOM, OCHOBAHME IIAPOBOIO CIIOS, BBICOTA
LIapOBOr'O CJIOs, IIAPOBON CEKTOP

6.6

Boruucaste 00BEMBI M IJIOHIAM TOBEPXHOCTEW TeNl BpalleHUs,
TEOMETPUIECKUX TENT C IPUMEHEHHUEM (OopMyII

6.7

OmnepupoBaTh TOHATUSMU: MHOTOTPaHHHMK, BIMCAHHBII B cdepy u
OIMCaHHBINA OKOJIO cdepsbl, chepa, BIUCaHHAS B MHOIOI'PaHHUK MJIU TEJIO
BpalIeHUs

6.8

BBIYHCISTE COOTHOLIECHHS MEXK/TY IUTOMIAAIMH TOBEPXHOCTEH M 00BEMaMU
MONOOHBIX TEN

6.9

N300paxath uzydaemble QUIYpbl OT PYKM U C IPUMEHEHUEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

BbinonHATh (BBIHOCHBIE) IUIOCKME YEPTEKU M3 PUCYHKOB MPOCTHIX
00BbEMHBIX GUTYp: BUI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS Tell
BpAILCHUS

6.11

W3Bnekatp, MHTEPIpPETUPOBATh U MPeoOpa3oBbIBATH HH(MOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (uUrypax, NpPEICTaBIECHHYIO Ha
YepTexkax U puCyHKax

6.12

[TpumensaTe reomerpuyeckue (akThl ISl PELUICHUS] CTEPEOMETPUUECKUX
3aJa4, MPEANOJIaraloluX HECKOJBKO HIArOB PEUICHHs, €CJIU YCIOBHS
MIpUMEHEHUS 3aJaHbl B IBHOU Qopme

6.13

OnepupoBaTh NOHITHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOMHATE JACHCTBHUSL CIOKEHHSI BEKTOPOB, BBIYUTAHHMS BEKTOPOB M
YMHO)KCHHSI BEKTOpa Ha YHUCIIO, OOBSICHITh, KAKUMH CBOWCTBAMU OHH
o0JamaoT

6.15

[IpumensTs paBUiIO MapajuleenuIeaa P CI0KEHUU BEKTOPOB

6.16

OnepupoBaTh MOHATHSAMM: JEKapTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTODP, MOJIYJIb BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa,
yrol MEKIy BEKTOpaMM, CKaJspHOE IPOU3BEIEHHUE BEKTOPOB,
KOJIJIMHEapHble U KOMIUIAaHAPHbIE BEKTOPbI

6.17

Haxonuth cymMmMy BEKTOPOB M IPOM3BEJEHHE BEKTOpPAa Ha YHCIO, Yroi
MEX]y BEKTOpaMH, CKaJsIpHOE MPOU3BEACHUE, pacKiaablBaTh BEKTOP 110
JIByM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3agaBath IUIOCKOCTh YPaBHEHUEM B E€KaPTOBOM CHUCTEME KOOPAUHAT




6.19

Pemats HpOCTCfII.HHC TCOMETPHUYCCKUC 3ala4r Ha IPUMCHCHUEC BCKTOPHO -
KOOpAWHATHOI'oO METOAa

6.20

Pematn 3aJa4u Ha [O0Ka3aTCiIbCTBO MATEMATHYCCKUX OTHOILICHUN U
HaX0XACHUEC I'COMCTPHUYCCKHUX BCIIMYHH II0 06pa3uaM HIIM aJIrOpUuTMaMm,
IIPpUMCHAA HU3BCCTHBIC MECTOABL pu PCUICHUU CTaHAAPTHBIX
MaTEMAaTHYCCKUX 3a1a4

6.21

[IpumensATs mnpocTelime MpOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUYECKUX 3aaa4

6.22

IIpuBoNUTH NMpUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U
’KU3HHM, PACIIO3HABATH MIPOSIBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE

6.23

[IpMeHsATh ONy4Y€EHHbIE 3HaHMS Ha IPAKTUKE: aHAIU3UPOBATH PEAJIbHbBIE
CUTYallUM U IPUMEHSTH U3Y4EHHBIE IOHATHUS B IIPOLIECCE ITOUCKA PEILIECHUS
MaTeMaTUYeCKu  C(OpPMYJIMPOBAHHOH  MpoOJeMBI,  MOJEIUPOBATH
peanbHbIE CUTyallUM Ha SI3bIKE I'€OMETPHUH, HUCCIEAOBATH IOCTPOCHHBIE
MOJIEJI C UCII0JIb30BAHNEM I'€OMETPUYECKHUX ITOHATUN U TEOPEM, anapara
anreOppl, peulaTh NPaKTUYECKUE 3a/Jayd, CBSA3aHHBIE C HAXOXIACHHUEM
r€OMETPUYECKUX BEIUINH




IMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblIii 3JIEMEHT COAEPKAHUS

I'eomerpus

7.1

OcHOBHBIE MOHATHS cTepeomeTpuu. Touka, HpsMas, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00 akCHOMaTHYECKOM OCTPOEHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH
U CJIEAICTBUS U3 HUX

7.2

B3auMHOe  pacnosnokeHue  NpSAMBIX B IPOCTPAHCTBE:  IepeceKaroluecs,
napajulefibHble M CKpeluBarolyecs mpsMble. [lapamienbHOCTs MNpsAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: INapajijiejibHble IpsAMbIE B  IMPOCTPAHCTIBE,
[apaJuIeIbHOCTh TPEX MPSAMBIX, NApauleIbHOCTh MPSAMOM M IIOCKOCTU. YTIIBI C
COHAIpPAaBJIEHHBIMM CTOPOHAMH, YIrold MEXKAy MpsMbIMH B IPOCTPAHCTBE.
[TapannenpHOCTh NMIOCKOCTEH: MapalellbHble MI0CKOCTH, CBOWCTBA MapauleibHBIX
mockoctei. [IpocTeiinme npocTpaHCTBEHHbIE GUTYPBI HA INIOCKOCTHU: TETpa’ip, KyO,
napaiesienuIe], IOCTPOCHUE CeUeHUH

7.3

[lepneHAUKYISPHOCT, NPSAMOW U IUJIOCKOCTH: MEPIEHJIUKYJSAPHbIE MpsSMbIE B
IPOCTPAHCTBE, NPSAMbIE apaJlIeNbHbIE U MEPIIEHIUKYJIIPHBIE K INTIOCKOCTH, PU3HAK
NEPIEHANKYJIIPHOCTH IPSAMOU U IJIOCKOCTH, TEOPEMA O IPSAMOM MEPIEHAUKYJIISPHON
IIJIOCKOCTHU. YTIIBI B IPOCTPAHCTBE: YIOJ MEXAY NPSIMON U INIOCKOCTBIO, ABYTPAHHbBIN
YTOJ1, IMHEWHBIN yroJl IBYTPaHHOr 0 yriia. [lepneHIuKyisip 1 HaKJIOHHBIE: paCCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSMOI1 10 TUIOCKOCTH, IIPOEKITNS PUTYpHI HA
MJIOCKOCTh. [leprneHanKyasspHOCTh MJIOCKOCTEN: MPU3HAK MEPIEHANKYISIPHOCTH JBYX
TTOCKOCTEN. Teopema 0 TpEX MePIEHTUKYIApax

7.4

IlonsiTHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTbl MHOIOTPDAaHHHKA, BBIIYKIIBIE H
HEBBITYKJIbIE MHOTOI'DAaHHHUKH, Pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yrosnbHas
npu3Ma, TpaHd M OCHOBAHUS IPU3MBI, NpsiMas U HAKJIOHHAs NPU3MbI, OOKOBasl U
IIOJIHAs MTOBEPXHOCTh pu3Mbl. [lapatenenunen, npsAMOyTroabHBIA MapajuleIenunes
u ero cporcrea. [lupamuna: n-yrojpHas nupamuja, FpaHd 1 OCHOBAHME ITHPAMUIBL,
O0KOBas M IOJHAsl MMOBEPXHOCTb NMUPAMMJIbI, IPABWIbHAS M YCeUE€HHas NUpaMuja.
OneMeHTbl Opu3Mbl W nHUpaMuibl. lIpaBHibHBIE MHOTOIPAaHHMKH: IIOHATHE
MIPaBUJIBHOIO MHOIOIPaHHMKA, IIPaBWJIbHAS IpU3Ma W IpaBWIbHASA INHpPaMUJA,
[IpaBWJIbHAS TPEYToJIbHAS MUpaMUa U PaBUIbHBIN TeTpasap, kyO. [Ipeacrasnenue o
MIPaBUJIBHBIX MHOTOIPAaHHMKAX: OKTa’Ap, AOAEKadap M ukocadapyrue CedeHus
IIPU3MBI U [TAPAMHUIBL

7.5

CummeTpus B IPOCTPAHCTBE: CUMMETPUSL OTHOCUTENIBHO TOYKH, IPSIMOU, IIIOCKOCTH.
OneMeHTbl CUMMETPUM B  IUpaMuAax, lapajuielenunenax, MpaBUIbHBIX
MHOT'OI'PaHHHMKaX




7.6

Bbruncnenue 31eMEHTOB MHOTOrpaHHUKOB: pEéOpa, auaroHanu, yrisl. I[lmomanb
OOKOBOM MOBEPXHOCTM M TIOJHOW TIOBEPXHOCTH HPSAMONW MPU3MBI, IUIOMAIb
OCHOBaHUI, TeopeMa 0 OOKOBOI MOBEPXHOCTU MpsiIMOM Mpu3Mbl. [lnomans 60KoBoi
MIOBEPXHOCTH M TIOBEPXHOCTH MpaBUJIbHOW MUPAMUJBL, TeopeMa O IUIOHaIu
yceuéHHol nupamuipl. [lonsatue 06 o6béme. O0BbEM MupaMuabl, PU3MBI

1.7

[TomoOHBIe Tena B mpocTpancTBe. COOTHOIICHUS MEXIY IUIOIAISIMK TTOBEPXHOCTEH,
00bEMaMu HONOOHBIX TEl

11 KJIACC

Kon

HpOBepHeMLIﬁ IJIEMEHT COACPKaAHUA

I'eomerpus

6.1

ununapuueckas MOBEPXHOCTh, 00pa3yoIye HUIMHAPUUECKON TOBEPXHOCTH, OCh
I_[I/IJIHHZ[pI/I‘ICCKOfI ITOBEPXHOCTH. I_[I/IJ'II/IHI[pI OCHOBaHUS U OOKOBas IOBEPXHOCTD,
o0pa3yroias u 0Ch, IJIOMIAIb OOKOBOU M MOJIHOM MOBEPXHOCTH

6.2

Konunueckast moBepXHOCTh, 00 pa3yroliye KOHNYeCKON MOBEPXHOCTH, OCh U BEpPIIMHA
KOHHYECKOI moBepxHOCTH. KOHYC: OCHOBaHME W BepIIMHA, 00pa3yroluas U OcCh,
IUIOIIa s OOKOBOH M TOJHOW MOBEPXHOCTH. Y CEYEHHBIH KOHYC: 0Opasyrolye u
BBICOTA, OCHOBAHHS U OOKOBAsi TOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, AMaMeTp, MJIomaab MoBepXHOCTU chepsl. B3aumuoe
pacrionoxenue cpepbl U MIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, MIolaib

cepbl

6.4

N3o0pakeHne Ten BpalieHus Ha MIOCKOCTH. Pa3BépTKa MUIMHApPA U KOHYCa

6.5

KomOuHauuu Tten BpalieHWss U MHOTOI'PAaHHUKOB. MHOrOrpaHHMK, ONMCAHHBIN
okoIo cdepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK, MJIH TEJIO BPAIIEHUS

6.6

[Tonsitue 06 o6béme. OcHOBHBIE cBoiicTBa 00bEMOB Teil. Teopema 00 oO0BEME
IPSIMOYTOJILHOTO Mapajuiesienuiena u ciaeacTBus u3 He€. O0bEM IUIIMHIPa, KOHYCA.
O0BEM mapa u mionaab chep

6.7

[lomobubie Tema B mpoctpancTtBe. COOTHOMICHHS MEXKAY  IJIOIIAJIAMU
IIOBEPXHOCTEH, 00bEMaMu MOJOOHBIX TeI

6.8

Ceuenust nunuHApa (TMapaielbHO M TMEPHEHANKYISIPHO OCH), CEUYEHHUs KOHyca
(mapannenbHOe OCHOBAHUIO U MPOXOJIAIIEe Yepe3 BEPIINHY), CEUSHHS mapa

6.9

Bektop Ha miockoct M B mnpoctpaHcTBe. ClI0KEHHE W BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3iokeHrne BeKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekropaM. [lpaBuno mnapamnenenunena. Pemenue 3amad, CBSI3aHHBIX C
MIPUMEHEHUEM MPABUII IEUCTBUNA C BEKTOpaMU

6.10

[IpssmoyronpHas cucTeMa KOOpPAMHAT B MpocTpaHcTBe. KoopauwHaThl BEKTOPA.
[Ipocrelimme 3amaun B KOOpPAMHATAaX. Yrosl Mexay BekTopamu. CkalsipHOE




IIPOU3BECHUE BEKTOPOB. BBIUKCIIEHHE YITIOB MEXAY NPSIMBIMH MU IJIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIN METO TP PELICHUU T€OMETPUYECKUX 3a1a4




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHUSA OCHOBHOM OBPA30BATEJIbHOM ITPOT'PAMMBI CPEJHETO
OBILIEI'O OBPA30OBAHUA

Kon
NMpoBepPsieMOro
TpeOoBaHusI

IIpoBepsieMble TPeOOBaHHUSA K NPEeAMETHBIM Pe3y/1bTaTaM O0CBOCHHS
OCHOBHOI1 00pa30BaTeJIbHOI MPOrPAMMBI CPe/IHero o01ero
oOpa3oBaHus

Brnagenue merogamu J0Ka3aTENbCTB, AJITOPUTMAMH DPEIICHUS 3a7ad;
yMeHre (GOopMyIHpOBaTH M ONEPUPOBATH TMOHSATHSAME: OIpEICIICHHE,
aKcMoMa, TeopeMa, CIEICTBHE, CBOWCTBO, NpPH3HAK, OKA3aTeIbCTBO,
paBHOCUIIbHBIE (OPMYIHPOBKH; IPUMEHSTh UX; YMEHHE (HOPMYITUPOBATH
o0paTHOE W IMPOTHBOIIOJIOXHOE YTBEPXKICHHE, MPUBOAUTh MPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIL30BAaTh METOJ MAaTEeMaTHYEeCKOH WHAYKIIUU,
MPOBOJIUTH JTOKa3aTeNIbHbIE PACCYXKICHUS NIPU PEIICHHIH 33124, OLEHUBATh
JIOTMYECKYI0 TPAaBWIBHOCTh  PACCYXKICHHU; YMEHHE OICPUPOBATh
MOHSATHSMHU: MHOKECTBO, TOJAMHOXXECTBO, OINEpAIMi HaJl MHOKECTBAMU,
YMEHHUE UCIOJb30BaTh TEOPETHKO-MHOXKECTBEHHBIM — ammapar st
OIUCAHUs PEabHBIX MPOIECCOB U SBJICHUIN U MPU PELICHUU 3a7a4, B TOM
YHCIIC U3 IPYTUX y4EOHBIX IPEAMETOB; YMEHHUE OMEPUPOBAThH TTOHSITHIMU :
rpad, cBs3HBIN rpad, 1epeBo, UK, rpad Ha MIOCKOCTH; YMCHHE 33]1aBaTh
Y OMHUCBIBATh I'Padbl pa3IMYHBIMKM CIIOCOOAMHU; UCIIOJIB30BATh I'padbl MpH
peleHuu 3a1a4

YMeHue OormepupoBaTh MOHSATHSIMHU: HATypaIbHOE YHCIIO, IIEJI0€ YHCIIO,
CTEIICHb C IIEJTBIM MTOKa3aTeieM, KOPSHb HAaTypajbHON CTEIEHHU, CTEIICHD C
panMOHAJIbHBIM ITOKA3aTCJIEM, CTCIICHDL C HeﬁCTBHTCHBHLIM II0Ka3aTCJIEM,
HOFaqu)M qucia, CMHYC, KOCMHYC U TaHI'CHC HNPOU3BOJIBHOIO 4YHCJIA,
OCTAaTOK IO MOAYJIIO, PallMOHAJBHOC YHCIIO, UPPALMOHAJIBHOC YUCIIO,
MHOXCCTBA HATypaJbHbIX, MCJIbIX, pallOHAJIbHBIX, I[eﬁCTBHTGHBHBIX
YUCCJI; YMCHHUC UCIIOJIb30BAaTh ITPU3HAKU JCIIMMOCTH, HauMEHbIIUHA O6H.[PII>1
JEeTUTEeNIb M HauMeEHbllee ol0liee KpaTHOe, ailroput™M EBkimpa npu
peuiCHnH 3aaa4; 3HAKOMCTBO C pa3JIMUYHbBIMU MO3UITUOHHBIMU CUCTEMAMU
CUHHUCJICHUA, YMCHUC BBITIOJIHATH BBIYHMCIICHUC 3HAa4YEeHUU )51
nmpeo0pa3oBaHus BBIPAKEHUH CO  CTEHNEHSAMH H  JorapudmMamu,
npeoOpa3oBaHus  APOOHO-pAlMOHANBHBIX  BBIPAKEHUH;  yMEHHE
OIICPUPOBATH IIOHATUAMMU: II0CJICA0BATCIIbHOCTD, apI/I(l)MeTI/I‘ICCKaﬂ
Iporpeccusi, TEOMETPHUYECKas Mporpeccus, OECKOHEYHO yObIBaromas
reoMeTpUYecKas IMpOrpeccusi; yMEHUE 3a/1aBaTh MOCIEOBATEIBHOCTH, B
TOM YHCJIE C MOMOIIBI PEKYPPEHTHBIX (POPMYI; YMEHHE OIEpUPOBATH
IIOHATHAMMU. KOMIIJICKCHOC YHUCIIO, COHpH)KéHHBIe KOMIIIICKCHBIC 4HCJIa,
MOJyJIb U aPTyMEHT KOMILIEKCHOTO Yncia, (opMa 3amiCH KOMILIEKCHBIX
grcen (TeoMeTpuIecKas, TPUrOHOMEeTpUYecKas 1 anredpandeckas); yMeThb
MPOU3BOANTh apU(PMETHUCCKUE JECHCTBHS C KOMIUICKCHBIMU YHCIaMU;




MPUBOJUTH TPUMEPHI UCIOJIB30BAHUS KOMIIJIEKCHBIX YHCEIT; ONEPUPOBATH
MNOHATUSIMHU: MaTpuua 2x2 wu  3X3, ONpeneluTeNb MaTpUllbl,
Ir€OMETPUYECKUNA CMBICI ONPEACIINTENSA

YMeHne onepupoBaTh IMOHATUSAMHU: PALMOHAIBHBIC, HUPPALMOHAJIBHBIE,
MOKa3aTeNbHbIE, CTEMEeHHbIE, Jorapu(@MUYecKue, TPUTOHOMETPUYECKUE
YPaBHEHHMSI M HEPABEHCTBA, HUX CHCTEMBbI; YMEHHUE OIEPUPOBATH
MOHATHAMHU: TOXJIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHHE, YpaBHEHHE,
HEPaBEHCTBO, CHCTEMA YPAaBHEHUW U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPaBHEHMH, HEPAaBEHCTB M CHUCTEM; YMEHHE pEIlaTbh ypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IOMOIIBIO pPA3JIMYHBIX NPUEMOB; pPEIIATH
YPaBHEHHMS, HEPABEHCTBA W CHCTEMbl C [apaMeTpoOM; MPUMEHSATH
YPAaBHEHHMS, HEPABEHCTBA, UX CHUCTEMBI JJISl PELICHUS MATEMaTHYECKUX
3a/a4 U 3a]a4 U3 pa3InyHbIX o0sacTeil HAyKHu U peabHOU KU3HU

YMeHue onepupoBaTh MNOHATHSAMM: (QYHKUMS, UYETHOCTb (PYHKLHUH,
MEPUOANYHOCTh (YHKIUHU, OrPAaHUYEHHOCTb (DYHKLUU, MOHOTOHHOCTH
(GyHKIMH, KCTpeMyM (yHKIMHU, HauOoJblllee U HAMMEHbIIee 3HAUYCHUS
(GYHKIMM Ha IPOMEXKYTKE, HenpepblBHAsI (QyHKIUSA, aCHMITOTHI rpaduka
(GyHKUMM, TIepBas U BTOpas MpOoU3BOAHAs (QYHKIUHU, T€OMETPUUYECKUI U
¢u3nyecKkuil CMbICA MPOU3BOJHOW, NepBooOpa3zHas, oOIpeneaEéHHbIN
MHTErpaJl; yMEHHE HaXOAWUThb ACUMITOTHI I'paduka (QyHKIUH; yMEHUE
BBIUUCIIATh IPOU3BOAHBIE CYMMBI, IPOM3BEIAEHHS, YAaCTHOIO U
KOMMO3UIMKM (YHKIHMM, HAXOAUTh ypaBHEHHE KacaTeIbHOH K rpaduky
(GYHKIMM;, yMEHHME HaXOAWUTh MPOM3BOJIHBIC IMEMEHTapHBIX (YHKIIHIL;
YMEHHE UCIOJb30BaTh IPOU3BOAHYIO I HCCIeAoBaHUs (PyHKIUH,
HaxXOAUTh HauOONbIIME U HAaWMEHbIIME 3HAa4eHHUS (YHKIUH; CTPOUTH
rpaK MHOT'OYWIEHOB C HCIIOJB30BAHMEM arrapara MaTeMaTHYecKOoro
aHaJIn3a; TNPUMEHATh MPOU3BOAHYIO JUIsl HAXOXKIEHUS HaWIy4dllIero
pellleHus] B IPUKJIATHBIX, B TOM YHCIIE€ COLUAJIbHO-3KOHOMHUYECKUX U
¢du3MUecKuX 3a/1a4ax; HaXOAUTh IUIOMIATN U 00BEMBI (PUTY C TTOMOIIHIO
MHTErpaJla; MPUBOAUTH IPUMEPhl MAaTEMaTHYECKOI'O0 MOEIUPOBAHMS C
MOMOMIBIO U (ppepeHnanbHbIX ypaBHEHUI

YMeHue ornepupoBaTh MOHATUAME: Tpaduk GyHKIMH, oOOpaTHas QYHKIIHS,
KOMMO3UIMsS (QYyHKUUH, JTUHEeWHas (QYHKUMs, KBaapaTuyHas (QyHKIW,
panuoHanbHas (yHKUUA, CTeneHHas (yHKIUs, TPUTOHOMETPHUYECKHE
¢byHkuMu, oOpaTHBIE TPUTOHOMETpUYEeCcKre (PYHKIMHU, MOKa3aTeNbHas U
norapudmuyeckas (QyHKIUU; yMEHHE CTPOUTh TpaduKU H3YYEHHBIX
(GyHKIUKA,  BBIIOJHATH  NpeoOpa3oBaHus  TI'padukoB  (QyHKIHH,
UCIIOJIb30BaTh IpauKH IS W3ydEHUS MPOIECCOB U 3aBUCHMOCTEH, TpH
pelIeHny 3a7a4 U3 APYrUX y4eOHBIX MPEAMETOB U 3a7ad U3 peajbHOU
KM3HH, BBIpaXaTh (oOpMyllaMH 3aBHCHMOCTH MEXIY BEIHMYMHAMH,
UCIOJIb30BaTh CBOWCTBA U I'paduku QYHKIMH JJIs1 pelIeHusl ypaBHEHUH,
HEpaBEHCTB W 3aJa4 C IapaMeTpaMu; H300pakaThb Ha KOOPAMHATHOU
TUTIOCKOCTH MHOYKECTBA PEIICHUI YPaBHEHU, HEPABEHCTB U X CHCTEM




YMeHue pemath TEKCTOBBIE 3a/ayd Pa3HbIX TUIIOB (B TOM YHUCIE Ha
IIPOLIEHTHI, 10U U YaCTH, Ha JIBU)KEHHE, padoTy, CTOMMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 3a/la4i U3 00J1acTU YIpaBJieHUs JIUYHBIMUA U CeMEHHBIMU
(¢uHaHCAaMM); COCTaBJIATh BBIPAYKEHUS, YpaBHEHUS, HEpPAaBEHCTBA U HUX
CHCTEMBI IO YCJOBHUIO 3aladd, MCCIEAOBATH IOIY4YEHHOE DPEIICHUE U
OLIEHMBATh MPaBJONOA00HOCTh pe3ylbTaTOB; YMEHHE MOJEIUPOBaTh
peanbHbIE CUTyallUM Ha S3bIKE MAaTEMATHKH; COCTABJIATH BBIPAKEHMS,
YpaBHEHMSI, HEPAaBEHCTBA U UX CUCTEMBI [10 YCIIOBUIO 33]1a4H, UCCIEN0BATh
MOCTPOCHHBIE MOJAEIM C HCHOJb30BAaHWEM ammapara  anreopsl,
HMHTEPNPETUPOBATh MOMYYEHHBIN PE3YIbTAT

YMeHHe onepupoBaTh MOHSATHSIMU: cpelHee apupMeTHIecKoe, MeIuaHa,
HauOOJbIIee ¥ HANMEHbIIIee 3HAYCHHUSI, pa3Max, TUCIEPCH s, CTAHIAPTHOE
OTKJIOHEHHE YUCJIOBOTO Habopa; yMEHHE U3BIIEKaTh, UHTEPIPETUPOBATH
uH(popMaIuIo, IPEICTaBICHHYIO B Ta0IMIaX, Ha TuarpaMmax, rpadukax,
OTPa’KAIOIIYI0 CBOICTBA peajbHBIX MPOLIECCOB U SBJICHUIA; MPEACTABIATD
uH(pOpMAIIMI0O C TOMOINBI0 TabiWll W JuarpamM; HCCIENOBaTh
CTaTUCTUYECKHE JaHHbIC, B TOM YHUCIE C MpPUMEHEHHeM Trpaduyeckux
METOJIOB U AJIEKTPOHHBIX CPEJCTB; rpaMuecKH UCCIeI0BaTh COBMECTHBIE
HAOJIIO/ICHHS ¢ TIOMOIIBIO JUarpaMM pacCeuBaHUs U IMHEHHOU perpeccuu

YMeHue onepupoBaTh NOHATHSAMH: CIy4alHBIM ONBIT M CiIydailHOe
COOBITHE, BEPOSTHOCTh CIIy4aHOTO COOBITHS; YMEHHME BBIYUCIATH
BEPOSATHOCTh C HCHOJIb30BaHHEM TIpaUUYeCKUX METO/A0B; MPUMEHSTH
(GopMyINbl CIOXKEHHSI M YMHOXEHUS BEpOATHOCTEH, (PopMyiy MOIHOU
BEpOSATHOCTH, popmyny bepHymim, koMOuHaTOpHBIE HaKThl U POPMYIIHI;
OLIEHMBATh BEPOSTHOCTH pEaJIbHBIX COOBITUH; YMEHHE OIepupOBaTh
MOHATUSIMU: CIydaliHas BEIWYMHA, PpACIpPEIEICHUE BEPOSTHOCTEM,
MaTEMaTUUYECKOE OXKUAAHME, IUCIEPCHs M CTaHAApTHOE OTKIOHEHHUE
CIy4ailHOM BeNWYMHBI, (YHKIUM pACIpEAENeHUs M  IUIOTHOCTH
PaBHOMEPHOI0, I0KA3aTEILHOI0 1 HOPMAJILHOT'O PACIIPEAEIECHUI; yMEHNE
HCIOJIb30BaTh CBOWCTBA U3YUYEHHBIX PACIPEACIICHUH IS peleH s 3a1ay;
3HaKOMCTBO C IMOHSTHSMU: 3aKOH OOJIBIIMX YHMCEN, METObl BEBIOOPOUHBIX
UCCIIEZIOBAHUN; yMEHHE NPUBOAUTH IPUMEPHl NPOSBIEHUS 3aKOHa
OONBIIMX YMCENl B INPHUPOAHBIX M OOIIECTBEHHBIX SIBJICHUSAX; YMEHHUE
OIEpUpOBaTh MOHSITUSAMU: COUETAHUE, IEPECTAHOBKA, YUCIO COUYETAHUM,
YUCIO0 IEepecTaHoBOK; OuHoM  HbloToHa; yMeHue  HOpPUMEHATH
KOMOMHATOpHBIE (DAKThl U PACCYXKACHUS AJI PELICHMs 3a]1ay; OLEHUBATh
BEPOSATHOCTU PEAbHBIX COOBITUI; COCTABIISTH BEPOSTHOCTHYIO MOJIEb U
MHTEPIPETUPOBATH I1OJIyUEHHBIN pe3yJIbTaT

VMmenne OIICpUPOBATH ITIOHATUAMU: TOYKa, Impsamasd, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE3OK, JIy4, BEIU4YNHA yTJIa, IJIOCKUH YroJl, IBYrPaHHBIN
YToJI, TPEXTPAHHBIN Yroj, CKpEeIUBAIOIINECS MPSIMbIE, TapaIeIbHOCTh U
NEPHNCHAUKYJIAPHOCTE IMPAMBIX H HHOCKOCTeﬁ, Yroja MEXAy HOpsIMbIMU,
YroJl MEXKAYy MNpsIMOHM U IUIOCKOCTBIO, Yrojdl MEXKIY IJIOCKOCTSIMHU,




paccTostHUE OT TOYKH [0 IIOCKOCTH, PACCTOSHUE MEXKAY MPSIMBIMH,
pPacCTOsIHUE MEXIY MIOCKOCTSIMH; YMEHHE HCIIOIb30BaTh MPH PEIICHUU
3a/a4 u3ydeHHbIe (AaKThl U TEOPEMBI NIJIAHUMETPUH, YMEHUE OICHUBATH
pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MaTEMaTHYECKHE
MOJIENI C TIOMOIIBI0O TEOMETPUYECKHUX TMOHSITUM W BEJIMYUH, DPEIIaTh
CBSI3aHHBIC C HUMU MTPAKTUUYECKUE 3a]]a91
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YMeHue onepupoBaTh MOHATUAMU: IUIOMAAb (GUTYPBI, 00BEM (UTYDHI,
MHOTOTPaHHUK, TMPAaBUIBHBI MHOTOIPAaHHUK, CEYCHHE MHOTOI'DAHHHKA,
Ky0, mapajuieNenumen, mpu3Ma, NUpaMuiaa, QGUrypa u TOBEPXHOCTH
BpallleHus, IUINHIAP, KOHYC, map, cdepa, muomanas chepsl, MmIomaIb
MOBEPXHOCTH THUPAMHUJIBI, MPHU3MBI, KOHYCa, MHIUHApA, 00BEM Kybda,
PSIMOYTOJILHOTO TMapauiesienunena, MUPaMUbl, MPU3MBIL, IFIAHIPA,
KOHyCa, IIapa, pa3BEpPTKa MOBEPXHOCTH, CEUCHHS KOHYyca M IHIJIMHJIPA,
napajuielibHble OCH WJIM OCHOBAaHHMIO, CEUECHHE IIapa, IUIOCKOCTD,
Kacaromasicsi cgepsl, IHIMHIPA, KOHYCa; YMEHHE CTPOHUTh CeueHHE
MHOTOI'pPaHHHKA, W300pakaTh MHOTOTPAHHUKH, (QUTYPHI U MOBEPXHOCTH
BpAIICHUS, ©X CEYCHUS, B TOM YHCJIC C TOMOIIBIO 3JICKTPOHHBIX CPE/ICTB;
YMEHUE MPUMEHSATh CBOMCTBA T'€OMETPUYECKUX (HUTYP, CAMOCTOSTEIBHO
(bOpMYIHMPOBATH OMPENEICHUS H3y4aeMbIX (HUTYD, BBIIBUTATh TUTIOTE3bI O
CBOMCTBaX M NpPU3HAKAX TEOMETPUYECKHX (UTYyp, OOOCHOBBIBATH WIIU
ONpoOBeprath HX; YMEHHE IPOBOAMTh KiaccHpuKanuo GUryp 1o
pa3UYHBIM TIPU3HAKAM, BBIMOJHATh HEOOXOAMMBIC JOMOJHUTEIbHbIC
MOCTPOCHUS
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YMeHue omnepupoBaTh IMOHATHSAMH: JABW)KEHHE B  IIPOCTPAHCTBE,
napajuleJIbHbI MEePeHOC, CUMMETpPUsI Ha MJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHHWE MONOOWs, TMOAO0HBIE (QUTYpBI; yMEHHE
pacno3HaBaTh paBHbIE W MOAOOHBIE (UTYpHL, B TOM YHCJIE B MPUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOIb30BaTh I'€OMETPUYECKNE OTHOILIEHUS ITPU
pELICHNN 3a/1a4; HAXOJUTh T'€OMETPHUYECKHE BENMYMHBI (JUTMHA, YTOJ,
II011a]1b, 00BEM) MPU PELICHUH 3a/1a4 U3 IPYrUX Y4eOHBIX NPEAMETOB U
U3 pEaTbHOM J>KU3HU; YMEHHE BBIYUCISATH T'€OMETPUYECKHE BEITMYUHBI
(nmuHa, yroi, miomiaab, OO0bEM, MJIOIIAAbL MOBEPXHOCTH), HCIOJIB3YS
U3y4eHHble (OPMYJIbI U METOJbl, B TOM YHUCIIE: IUIOMAAb MOBEPXHOCTH
UpaMubl, IPU3MBbl, KOHYyCa, LMIMHIPA, IUIOW@AAb cheprl; 00bEM Kyda,
IPSIMOYT'OJIBHOTO  MapaJuleNenuIieaa, HOUpaMuabl, MPU3MbI, LWIMHAPA,
KOHYca, I11apa; yMEHHE HaXOUTh OTHOILIEHHE 00BEMOB OJOOHBIX QUTYD
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YMeHue onepupoBaTh MOHATUSMU: IPSAMOYTOJIbHAsE CUCTEMa KOOPJAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOPAa, CyMMa BEKTOpPOB,
IIpOM3BEJICHNE BEKTOpPa Ha 4YHUCIO, pPa3JIoKEHHWE BEKTOpa Mo Oas3ucy,
CKaJsIPHOE IPOU3BEACHUE, BEKTOPHOE IIPOM3BENECHHUE, Yrol MEXAY
BEKTOpaMH; YMEHUE HCIIO0JIb30BaTh BEKTOPHBIM U KOOPAMHATHBIA METO[
JUIS  pEelIeHHWs] TEeOMETPHYECKHX 3alad H 3aJad JAPYruX Y4eOHBIX
MPEIMETOB
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YMmeHue BpIOMpaTh NOAXOASAMIMNA METOA JUIsl PELLICHUS 3a/1a4H; IOHUMaHNe
3HAaYUMOCTUM MAaTeMaTUKU B H3YYEHMM MHPUPOJHBIX M OOIIECTBEHHBIX
IIPOLIECCOB M SIBJICHUM; yMEHHE pAaCIO3HaBaTh IIPOSBICHUE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHUE IPUBOAUTH IPUMEPBl MATEMAaTUY €CKUX
OTKPBITUH POCCUICKON U MUPOBOM MaTEMaTH4ECKOM HaAyKH




IHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbIX HA EI'D ITO
MATEMATHKE

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUSA
Kon
1 Yucna v BEIYMCIEHUS
1.1 Hatypanpublie u nensie yncna. [Ipu3Haky 1eIMMOCTH LIENbIX YUCET
12 Panmonanbuble  uncna. OOBIKHOBEHHBIE M JIECATHYHBIE JpOOHM, TPOLIEHTHI,
' OeCKOHEUHbIE IepHOoInYecKre Tpoou
13 ApudmeTnueckuil KopeHb HaTypajbHON cTemneHu. [leficTBus c apudmernyeckumu
' KOPHSIMU HaTypaJlbHOM CTENEeHU
14 Crenenb ¢ nenbiM nokasarenemM. CTeneHb ¢ pauMoOHAIbHBIM MoKa3zaresneM. CBolicTBa
’ cTerneHu
L5 CuHyC, KOCHHYC M TaHI'€HC YHCJIOBOIO aprymMeHTta. ApKCHUHYC, apKKOCHUHYC,
’ apKTaHT'€HC YMCIIOBOI 0 apryMeHTa
1.6 Jlorapum uncna. [lecsiTHuHbIE U HATypalbHbIE TOrapu(Mbl
JleiicTBuTenbHbIe yncaa. ApupMeTnyeckre onepalunn ¢ 1eHCTBUTEIbHBIMU YHCIAMH.
1.7 [TpuOan>xE€HHBIE BHIYMCIIEHUS, IPABUIIA OKPYTJICHUS, IPUKUJIKA U OIIEHKa pe3ybTaTa
BBIYUCIICHU
1.8 [IpeoGpa3zoBaHue BeIpaKEHUI
1.9 KomMmmnekcHble ynca
2 VYpaBHEHUS U HEPaBEHCTBA
2.1 Ienble u poOHO-pallMOHANIbHBIE YPABHEHUS
2.2 UppanuonansHbie ypaBHEHUS
2.3 TpuroHomerpuyeckrue ypaBHeHUs
24 [ToxazarenbHble U JorapupMuUyecKie ypaBHEHUS
2.5 Lensie u ApoOHO-paliOHATBHBIE HEPABEHCTBA
2.6 HppaunonansHbie HEPaBEHCTBA
2.7 [Toka3aTenpHbIe U TOorapuMUYecKrue HepaBeHCTBA
2.8 TpuroHoMerpuuecKkre HeEpaBeHCTBA




2.9

CucreMsl 1 COBOKYITHOCTH YPaBHEHUH Y HEPABEHCTB

2.1
VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
0 5
2.1 " .
) Martpuna cucTeMbl JIMHEHHBIX ypaBHEeHUH. OnpenenuTenb MaTpULbl
3 OyHKUIMU U rpaduKu
31 Oynkuus, crnocodsl 3ananus (yHkuuu. ['paduk QyHkuuu. B3aumHo oOpaTHbIE
' ¢byukuun. YétHple u Heu€THbIe pyHKIMU. [lepuonnueckue GyHKIINH
OOnacte ompemeneHWs W MHOXECTBO 3HaueHMH ¢yHkumu. Hymn QyHKImm.
39 [IpoMexxyTku  3HaKONOCTOSHCTBA.  IIpoMeXyTkM  MOHOTOHHOCTH  (DyHKIUH.
' MakcumyMmbl U MuHUMYMbl (GyHKiuM. HauOonbliee M HauMeHblllee 3HauYE€HUE
(YHKIMM HA TPOMEXYTKE
13 CrenenHast GyHKIMSI C HATypaJIbHBIM U LI€JIBIM ITOKa3areneM. E€ cBolicTBa u rpaduk.
) CaoiicTBa 1 rpaduK KOPHS 1n-OU CTETIEHU
34 Tpuronomerpuueckue QyHKIUHU, UX CBOMCTBA U Irpaduku
3.5 [TokazaTenbHas u torapudmuueckas GyHKIUH, UX CBOHCTBA U TpaduKu
36 Touku pa3peiBa. AcuMITOTH rpadukoB GyHKIMi. CBoiicTBA QyHKITNH, HEMPEPBIBHBIX
' Ha OTpEe3Ke
3.7 ITocnemoBaTeabHOCTH, CIIOCOOBI 3aaHUS ITOCIEA0BATEILHOCTEH
3.8 ApudmeTrnueckas 1 reomeTpudeckas nporpeccun. @opmysia ClIOKHBIX TPOLIEHTOB
4 Hayana maTematudeckoro aHanmsa
4.1 [IponzBonnas ¢pyHkuuu. [IponsBogHbIe AIeMEHTapHbBIX (PyHKLINN
[IpumeHneHnne mNPOM3ZBOMHOW K UCCIENOBaHHIO (YHKIUI Ha MOHOTOHHOCTH U
4.2 KcTpeMyMbl. HaxokaeHne HauOoNblIero M HaWMMEHbUIEro 3Ha4yeHHs] (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. MHTerpan
5 MHoxecTBa U JIOTUKa
5.1 MHoXxecTBO, onepaunu HaJ MHOKecTBaMu. Jluarpammel Diiepa — Benna
5.2 Jloruka
6 BeposiTHOCTE U cTaTUCTHKA
6.1 OnucarenbHas CTATUCTUKA




6.2 BepositHoCcTb
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMBIE ¥ IITOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpalICHUS
7.5 Koopaunats! u BEKTOpBI




YYEBHO-METOANYECKOE OBECHIEYEHUE OBPA30BATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISAI YYHEHUKA

e T'eomerpus, 10-11 knacc/Anaracsn JI.C u ap., AxumoHepHoe 001ecTBO «M31aTenbCcTBO

«IIpocBenieHue»

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

e Teomerpus, 10-11 kmacc/Anaracsn JI.C u ap., AxiuonepHoe oOmiecTBo «M3maTenscTBo

((HpOCBeHICHI/Ie»

e VMK no reomerpun st 10-11 xiaccos

INUP®POBBIE OBPASOBATEJBbHBIE PECYPCbBI U PECYPCbBI CETU UHTEPHET
e Emmnas xomnekuus [IOP

e bubmoreka [JOK
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