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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanabHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEr0 O0IIero oOpa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIONIIMMU OCHOBY JIJII CaMOPa3BUTHsI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEIIBHOTO pPa3BUTHUSA
JUYHOCTH 00YyYaroImMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOIEero
oOpa3oBaHMsI OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAalpeIMETHBIX MU
IPEIMETHBIX PE3yJbTAaTOB OOYUYEHUS I'€OMETPUM B HAIPABICHUU JIHUYHOCTHOTO
pa3BuTus oOydaromuxcs, ¢GopMUpoBaHUs (YHKIIMOHAJILHON MaTeMaTH4eCKOu
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX TUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKiMii, COOTHOIICHHH pPEAJIbHOIO0 M HICANBHOT0, XapaKTepe OTpaxEeHUs
MaTeMaTHYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUHN
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJICIIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIINXCs, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOOUMBIX [UJIs aJanTalud B COBPEMEHHOM
oO1IeCTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmmiero oOpa3oBaHHs, TaK Kak OO0ECreYMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOW HAIPABIEHHOCTH, TAK U TyMaHUTapPHOM.

Jlormueckoe MbIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHH OOYYarOIUMUCS
NOHATUIHBIX OCHOB F'€OMETPHUH U MIOCTPOCHUH LIETIOYKU JOTUYECKUX YTBEPKICHUI
B XOJ€ pELIECHUs T'€OMETPUYECKUX 3aJad, YMEHHME BBIIBUTaTb M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 337a4 €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHUaIbHOTO ObITHS, Gdopma
OTpaXXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHEHIHOTO MO3HAHUS M AKTHBHOTO
npeoOpa3oBaHus  JEHUCTBUTENBHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpazamu 00BEANHSIET pa3HbIe BUABI yUeOHOU U TPYAOBOM IEATEIbHOCTH, SIBISETCS
OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaua
dopMupoBaHus y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUJICHHS  Kak



pPa3HOBUAHOCTH OOpA3HOTO MBIIUICHHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHusi mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHus — o001eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOy4aronuxcs yepe3 odecrneyeHue BO3MOKHOCTU MTPUOOPETEHUS U UCTIOIb30BAHMUS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U  JIEUCTBUM, CHEHUPUIHBIX
r€OMETPUHU, BO3MOXKHOCTH  YCIICUIHOTO MPOJOJDKEHHS  00pa3oBaHHUsl  TIO
CIEUAIIBHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM UCII0JIb30BAHHUEM T€OMETPHH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HAYeHA MJIs
OOyYaroIMXCcs CPEIHEHN IIKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH O0IIIME€ MAaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cnenupUKoil reoMeTpur U HeoOXOAUMBbIE JUIsSl )KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, o1 UMEI0T BO3MOXKHOCTh U3YUUTh T€OMETPUIO O0JIee rIyOOKO, eciin
B JlaJbHEHIIEM BO3HUKHET HEOOXOAMMOCTh B T'€OMETPUYECKUX 3HAHUSIX B
npo(hecCUOHATBHOM JesATENbHOCTH.

JlocTikeHne 1enu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA PEIICHUEM
COOTBETCTBYIOIIMX 3anad. IlpuopureTHbIMM 3aJadyaMud  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kjaccax sBisSIFOTCS:

e (opmMupoBaHHE TMPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmupoBaHHE NMPEACTABICHUS O MHOTOTPAHHUKAX M TeJIaX BpaICHUs KaKk
O BRKHEUIUX MATEeMATHUYECKHUX MOJEISX, MO3BOJIAIONIMX OMHCHIBATH U
U3y4aTh pa3HbIC SABJICHUS OKPYXKAIOIIETO MUPA;

e (opmupoBaHHEe yMEHHUS paclo3HaBaTh Ha YepTexax, MOJACIAX U B
peabHOM MHPE MHOTOTPAHHUKHU U TEJIa BPAILICHHUS;

e OBJAJCHHE METOJAMH PEIICHUS 33aJa4 Ha MOCTPOCHUSI HAa M300paKEHUSX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TOHATUSIMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

® OBJIQJICHUE  AJTOPUTMAMHU  PEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHUE€ YMEHHUS TMPOBOJIUTH  HECJIOXKHBIE  JOKa3aTeIbHbIE
pacCyXJIeHUs B XOJI¢ PEIIEHUs CTEPEOMETPUYECKUX 3aJady U 3a7ad C
MPAKTUYECKUM COJIEPKaHUEM;

® DPa3BUTHE WHTEIUICKTYaJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEN 00yUaromuxcs,
MO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEILCKIUX YMEHUH, KPUTHYHOCTH
MBIILJICHUS;

e (dopmupoBaHue PYHKITMOHATIBEHONH TPAMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUE PACIIO3HABATH MPOSBIICHUS] TEOMETPUUECKHUX MTOHSATHH, O0BEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX KU3HEHHBIX CUTYyalUsiX U MPU U3YYCHUU
IpYruX  y4eOHbIX  MPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POopMyIHpOBaTh UX Ha S3bIKE T€OMETPUM U CO3/1aBaATh
r€OMETPUYECKUE MOJENHN, MPUMEHITh OCBOCHHBIA TI€OMETPUUYECKUI



anmapar i1 peleHus  NPAKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
WMHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHbBIEC PE3YIIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYAJIE €r0 U3YUYEHHU 3a/1a4, PEIIAEMbIX HA YPOBHE HUHTYUTHBHOTO
MO3HAHUA, U OINpEAeNEHHBIM 00pa3oM OpraHu3oBaHHash padoTa HaJl HUMH, UYTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTHYECKOTO M IPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIMPYET NMPOTEKAaHNE UHTYUTHUBHBIX IPOLECCOB, MOTUBUPYET K JAIbHEUILIEMY
U3YUYEHUIO MTPEIMETA.

[Tpenmourenue OTAAETCS HATISAIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENBHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUNU Yy
yUYaIUXCS B Kypce CTEPEOMETPUH MMPOBOAUTCS 3a CUET PELICHUS 3aa4 Ha CO3/IaHNe
IPOCTPAHCTBEHHBIX O0pa3oB M 337a4y HAa OINEPUPOBAHUE NPOCTPAHCTBEHHBIMU
obopazamu. Co3naHue oOpa3a NPOBOJUTCS C ONOPOM Ha HArJIAgHOCTh, a
ONEpUPOBAHUE 00pPa30M — B YCJIOBHSX OTBJICUYEHUS OT HAIJISHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copepikarelibHble TuHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble U TUNIOCKOCTH B IPOCTPAaHCTBE», «Tena BpameHus»,
«BekTopsl ¥ KOOPAMHATHI B IPOCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHUM
pacrnpeziensercss He TOJIbKO M0 COAep KaTeIbHbIM JIMHUSAM, HO M IO ToAaM 00y4eHus
Ha YpOBHE CPEIHEro 0011ero 00pa3oBaHuUs.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacupeneN€HHbIM [0 TroJaM oO0ydeHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MNPEICTaBICHUNA OOy4aroluXcs, pacliupss U
yrayOnsis e€, o0pasyst MpoYHbIe MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yueHue reomerpun oTBoauTCs 2 yaca B Heaenro B 10 knacce u 1 yac B
Hezaenio B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX yaca.

COAEPKXAHUE YYEBHOI O KYPCA

10 KJIACC

IIpsiMble ¥ IJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHSTHS  CTEpeOMETpuU. Touka, TmpsiMas, IJIOCKOCTh,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPUM:
aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3auMHoe pacnosnoxkeHue MpsMBIX B MPOCTPAHCTBE: IepeceKarorecs,
napajjiellbHble W CKpeuBaromuecs mnpsMele. [lapanienbHOCTs TOPSIMBIX U



IJIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIEIBHBIE IPsAMBIE B NPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSMOW M IUIOCKOCTH. YTJBI C
COHAIPaBJICHHBIMH CTOPOHAMH; Yrod MEXAy NpsIMbBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapajijiebHbIE ITIOCKOCTH; CBOMCTBA MapaJlIeIbHBIX
miockocteit. [IpocTeiiime mpocTpaHCTBEHHbIE (DUTYpHI HA MIIOCKOCTHU: TETPadp,
KyO, MapasuiesienuIie]; IOCTPOECHUE CEUCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIISIPHBIE MIPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIABHBIE W MEPHECHAUKYJSIPHBIE K INIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOopeMa O NpsAMOU
NEPIECHINKYJIAPHONU IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY NPSIMOM H
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MPSIMOM 110 MIIOCKOCTH, MPOEKIUS (PUTYPHI HA TUIOCKOCTh. [ leprneHIuKyIsspHOCTb
IJIOCKOCTEH: IPU3HAK MEPIEHAUKYIAPHOCTH ABYX IUIOCKOCTeM. Teopema o Tpéx
MEPIIEHAUKYJISIpax.

MHoOrorpaHHuKH

[ToHsiTME MHOTOIPaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAaHHUKU; pa3BEPTKA MHOTOrpaHHuka. [Ipusma: N-yronpHas
pU3Ma; TPAaHU U OCHOBAHUS MPHU3MBIL;, MpsIMas U HAKJIOHHAs MPU3MBI; OOKOBasi U
MIOJIHAs IIOBEPXHOCTh ITPU3MBL. [Tapamnenenunen, IIPSAMOYTOJIbHBIN
napajuleJienunes, U ero cporcra. llupammpa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHHUE NMUPaMUbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yCeu€HHasg MNupaMuaa. OJIEMEHTbl TMpu3Mbl W nupamMuabl. [IpaBuiibHBIE
MHOTOTPaHHHUKHU: MOHSATHE MPABWIBHOIO MHOTOTPAHHUWKA; MPABUJIbHAS MPU3MA U
MpaBWIbHAS THPAMUJA; NpPaBWIbHASg TPEYrojbHAs MNUPaAaMUIA W TPABUIIbHBIN
terpa’dap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTa’Jp,
noaeKadip ¥ ukocadap. CeueHus Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSAMOW,
MJIOCKOCTU. DJE€MEHTH CAMMETPUU B MUPAMHIAX, MapaJlIeIenuIie/1ax, MPaBHUIbHBIX
MHOTOIPaHHHUKAX.

Beruncienre 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, WaroHaivd, YIJIBL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TPSIMOU MPHU3MBI,
TIOIIAh OCHOBaHUH, TeopeMa 0 OOKOBOI MMOBEPXHOCTH MPsSMO ipu3Mel. [Inomaas
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMUJIBI, TEOpEMa O
riomaau yceu€éHHoi nupamubl. [lonstue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[TongoOuble Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX TEJl.

11 KIIACC

Tena Bpamenus
[nnuaapuyeckas IIOBEPXHOCTB, oOpa3yromiue LAJIMHIPUYECKON
IIOBEPXHOCTH, OCh LWJIMHIPUYECKOW IMOBEpXHOCTU. llunmHap: ocHOBaHusA u



OOKOBasi TMOBEPXHOCTh, OOpasyrwomas ¢ OCh; IUIOMAAh OOKOBOW W TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM MmoBepxHOCTU. KOoHyC: OCHOBaHUE U BEpIlMHA, 00pa3yrolas
Y OCh; ITOIA]Ib OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIIue
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IHaMeTp; IJIOLMIAIb MOBEPXHOCTU ChEpHI.
B3aumnoe pacnonoxenue cdepbl U IMI0CKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
10 b CHEpHI.

N306paxenne Tea BpallleHus Ha TUIOCKOCTH. Pa3BEpTka nuanMHApa U KOHyca.

KoMOuHanuu tesn BpaieHrus 1 MHOTOTPAaHHUKOB. MHOTOIrpaHHHK, ONTUCAHHBIH
okoJio cpepsl; cepa, BuCaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAIllCHHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPSIMOYTOJILHOTO Tapajulesienunena u ciaeactBuss u3 He€. O0bEM HUIUHIpA,
koHyca. O0BEM 11apa U Mmiomab chepsl.

[Tonobubie Tena B mnpocTtpaHcTBE. (COOTHONICHHS MEXIY IUIOMIAIIMU
OBEpXHOCTEH, 00bEMaMU NOTOOHBIX TEJL.

Ceuenus mumHIpa (MapajuieIbHO U MEPIEHIUKYISIPHO OCH ), CEYEHUs KOHYyCca
(mapanenbHOe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPILNHY ), CEUECHHUs 11apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B npocTpaHcTBe. CI0XKEHUE U BHIYUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha 4UCIO. Pa3noxkenne BeKTopa 1o TpéM HEKOMILTAHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3agay, CBS3aHHBIX C
IIPUMEHEHUEM TIpaBUJl JACUCTBHM € BekTtopamu. lIpsMoyroneHas cucrema
KoopauHaT B mnpoctpancTBe. Koopaunatel BekTopa. Ilpocreitmme 3amaun B
KOOpAMHATaX. YTOJd MeEkIy BekTopamMu. CKaIApHOE INPOU3BEAECHHUE BEKTOPOB.
Brruncienue yriioB Mex1y NMpsIMBIMHA U IUIOCKOCTAMU. KoOpAMHAaTHO-BEKTOPHBIN
METOJI IIPU PELICHNH F€OMETPUYECKHX 3a/1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOTrpaMMbl yueOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(OpPMUPOBAHHOCTHIO TPAKTAHCKON MO3ZUIIUN 00YUYAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLEenyp TpaXIaHCKOro oOmecTBa (BBIOOPHI, OMNPOCHI H Mp.), YMEHUEM
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBUUM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JIOCTUKEHHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
HYKOHOMMKHU.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIITUTAHUS

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOoJa;
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMS, OSTUYECKOrO  MOBEACHUS,
CBS3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH U AESTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIEHHUEM K MHUPY, BKIIIOYas 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1a4, PEIICHUH, PACCYKICHUI; BOCTPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

dusuyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEepecax 30pOBOro M 6€30MacHOro 00pas3a KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNU U
OTJIbIXa, peryJisipHas Pu3ndeckasi aKTHBHOCTD); (PU3UIECKOTO COBEPIIICHCTBOBAHUS,
IPU 3aHATUAX CIOPTUBHO-03/J0POBUTEIBHOM JIEATENbHOCTBIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYyAY, OCO3HAHUEM LIEHHOCTU TPYIOIIOOHUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIE IJIAHBI,
TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMOO0Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

JIKOJIOTHYECKOe BOCIIMTAHUE:



Cc(OPMUPOBAHHOCTHIO IKOJIOTHUECKOM KYJIBTYPHl, MOHUMAHUEM BIIMSHUSA
COI[MATIbHO-D)KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPHUPOJHON U COLIMAIBHOMN
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpolIieM;
OpUEHTAlME HAa NMPUMEHEHHE MATEMATHYECKUX 3HAHUM U1 pElIeHus 3a7ad B
00JIaCTH OKPY’KAIOIIECH Cpeibl, JTAHUPOBAHUS MOCTYIKOB M OLIEHKU UX BO3MOMXHBIX
MOCJEACTBUN JJIS1 OKPYKAOLIEH CPELBI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTeMaTHUeCKONM HayKH Kak c]epbl 4YelIOBEYECKON AeATeNbHOCTH, ITAaloB €€
pa3BUTHS M 3HAYUMOCTH [JIsl Pa3BUTHUs LMBWIN3ALMU; OBJIAJACHUEM S3BIKOM
MaT€MaTUKM M MaTEeMaTUYECKOM KyJIbTYpOHl KaK CpPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYILECTBIIATh MPOECKTHYI0 M HCCIIEIOBATENbCKYIO JAESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEpU3yITCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  VYuueepcanvnvie  noznasamenvmvle  Oeiicmsus, — o0becneuugarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yUaowuxcs (0ceoeHue
Memoo0o8  NO3HAHUSL ~ OKpyXcalowe20  Mupa,  NpUMeHeHue  JOSUYECKUX,
UCcne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBbleiornueckue1eicTBus:

® BBISIBIIATHh U XapaKTEPU30BATh CYIIECTBEHHBIE NMPU3HAKKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpEJICICHUS] ~ TOHSATUN; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IIPOBOJIUMOTO aHAJIN3a;

e BOCIPUHUMATh, (HOPMYJTUpPOBaTH U  TPEOOPa30OBLIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHEBIC;

® BBISBIATh  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJACHHSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH JIJIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA,

® JenaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

® TIPOBOJUTH CaMOCTOSITEIIBHO JI0KA3aTehCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (TPSMBIE U OT MPOTHBHOTO), BHICTPAUBATH apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIE€HUS U BBIBOJIBI



e BBIOMpATH CHOCOO pelieHus Y4eOHOW 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBHIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3zoBbienccienoBarejbcKueeiCTBHA:

® HCIIOJIb30BaTh BOMNPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOIPOCHI, (PUKCHUPYIOIIUE MTPOTHUBOpPEUHE, MpoOIeMy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHOe, (OPMHUPOBATH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

® [IPOBOJIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
O0OBEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

® CaMOCTOSITENILHO (POpMyIMpOBaThH 0OOOIIEHUS U BBIBOJIBI MO PE3yjIbTaTaM
IIPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U 000OIICHUI;

® [IPOTHO3UPOBATh BO3MOXXKHOE PAa3BUTHE TMPOIECCa, a TAKXKE BBIJABUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanmueii:

® BBISBIATH JeHUIUTH HHGOPMAIINH, TAHHBIX, HEOOXOUMBIX JIJIsT OTBETA HA
BOIPOC U ISl pEUICHUS 3a/1auu;

e BBIOMpAaTh WH(OOPMAIMIO W3  HCTOYHHUKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

® CTPYKTYpUPOBaTh MH(POPMAIIHIO, MPEJCTABIATh €€ B Pa3IN4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

® OIICHUBATH HaAEKHOCTD uHpopmanuu 1o CaMOCTOSTEJIbHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecneuusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0uenue:

® BOCIPUHUMATH U POPMYJIUPOBATH CY>KJIEHUS B COOTBETCTBUH C YCIOBUSIMHU
U TeJIIMH OOIIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHHUS
B YCTHBIX M MHUCHhMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PEIICHUS
3aJ1a4yu, KOMMEHTHUPOBATh MIOJyUYCHHBIN PE3yJIbTaT;

® B X0ji€ 00CYXXJIeHH 3a7aBaTh BOIIPOCHI MO CYLIECTBY 00CYKIaeMOM TEMBI,
npoOJIeMbl, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHbIE HAa MTOUCK
pEIICHUS; COMOCTaBIATh CBOM CYXKICHHS C CYXICHHSIMH JIPYTHUX
YYaCTHUKOB JMaynora, OOHapy»uBaTh pa3jiMuyue U CXOJICTBO MO3ULHUMI; B
KOPPEKTHOI Gopme popMynupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,

® TMPEACTABIATH  PE3yJNbTAaThl  pENICHHWs  3aJadd,  OKCIIEPUMEHTa,
WCCJIETIOBAHMUSI, TIPOEKTA; CAMOCTOSATEIHLHO BEIOMPATH (POPMAT BBHICTYTUICHHUS
c y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHu4ecTBo:



® [IOHUMATh U UCIOJIH30BATh NPEUMYIIECTBA KOMAaHHON U MHAUBUIAYATBbHON
paboThl MpHU peuieHuH Y4eOHbIX 3a/lay; MPUHUMATH 1€Jdb COBMECTHOMN
NEeSATEIbHOCTH, IJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboThI,
pacmpenenartb BuAbl pabOT, IOTOBAPUBATHCA, OOCYXKIATh IMpoIecC U
pe3ynbTaT paboThl; 000011aTh MHEHHUSI HECKOJIBKUX JIFOCH;

® Y4YacTBOBATh B IPYIIOBBIX opMax paboThI (00CykIeHUsI, 0OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMBD)» W UHBIC); BBINOJHITH CBOIO YacThb pabOThl U
KOOPJIMHUPOBATh CBOU JIEHCTBHS C APYTHMH WICHAMH KOMaH/Ibl; OLIEHUBATh
KayecTBO CBOEro BKJIaJa B OOMMIA MPOAYKT TO KPUTEPUAM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.

3) Vuueepcanvuvie pecynamugnsle oeticmausi, 00ecneuusarom Gopmuposanue

CMBLCIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUYHOCTU.

Camoopranusamnus:

® COCTaBJIATH IUIAH, aJITOPUTM PEIIEHUS 3a/1a4H, BBIOMPATh CIOCOO pelIeHUs
C Y4E€TOM UMEIOIIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEMICHUI C Y4ETOM HOBOM
uH(popMauu.

CaMOKOHTPOJIb:

e BJAJETh HABBIKAMU IIO3HABATEIBbHOM pediekcud Kak OCO3HaHUS
COBEPILIAEMBIX JNEHCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIecca U pe3ysbTara
penIeHuss MaTeMaTUYECKOH 3a1auH;

® [pEeABUAECTh TPYAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTH IPY PELICHUH 33]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJAEHHBIX OLIMOOK, BBISIBIEHHBIX TPYJHOCTEH;

® OIICHWBAaTh COOTBETCTBHE pe3yibTaTa LEId U YCIOBUSAM, OOBACHATH
IPUYHHBl JTOCTMKEHUS WIM HEJOCTH)KEHHSI PE3YNbTaTOB JEATEIbHOCTH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KVIACC

OnepupoBaTh NOHATUSIMU: TOUKA, IPAMAas, INIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU M CIIECICTBUS W3 HUX IPU PEIICHUU
r€OMETPUUECKUX 3a]1a4.

OnepupoBaTh NOHATUSIMU: MAPAIUICIIBHOCTD U MEPHEHIUKYIISIPHOCTD MPSAMBIX
U TNIOCKOCTEH.

KnaccudummpoBate B3amMHOE pPaCHOJOKEHHE MPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHSATUSIMHU: JABYTPAHHBIA YIoJl, TPaHU JBYIPAHHOTO YTJa,
pedpo IBYTpaHHOIO YIJia; JUHEWHBIA YTroJl IByTPAHHOIO Yrja; rpajycHas Mepa
JIBYTPAHHOTO YTJIA.



OnepupoBaTh MNOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIBIH
MHOTOI'PaHHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIMpaMMIa; MPU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKAaUUU (BBINYKIbIE W HEBBIIYKJIblE MHOIOIPAHHUKH; IPaBUJIbHBIC
MHOTOTPaHHUKH; PSMbIE U HAKJIOHHBIE IPU3MBI, [IAPAJIICIICTIUIIEbI).

OnepupoBaTh MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHILIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METO/, CJIEOB.

CrpouTh c€Y€HUS MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) IIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTyp: BUA
CBEpXY, COOKY, CHHUBY.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMYMH IO 00pa3laM Uiu
QITOPUTMAaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABI IPU PEIICHHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCICHUE PACCTOSHUNA MEXIY ABYMS
TOYKaMH, OT TOYKH JO MNOpPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMHUCS NTPSMBIMHU.

Pemarp 3a1aun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMAM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABI IPU PEIICHUU
CTaHJAAPTHBIX MaTEeMaTHYECKUX 3aJad HA BBIYMCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boruucnsate 00bEMBI M TIOIIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamuza) c I(puMeHEeHUEM (POPMYJT; BEIUKUCISATH COOTHOLLIEHUS MEX 1Y TIIOIAIMU
MOBEPXHOCTEH, 00BEMaMU MOJO0OHBIX MHOTOIPAHHUKOB.

OnepupoBaTh MNOHATUSIMHU: CHUMMETpPUS B MPOCTPAHCTBE;, ILIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTeXax U
PUCYHKaX.

[TpumensTh reomeTpudeckue (GakThl AJIs pEIICHUs CTEPEOMETPHUUECKHX 3a/1ad,
IPEANOIAraoIIMX HECKOIBKO IIar0B PEIIEHUS, €CJIH YCIOBHSI IPUMEHEHHUS 3a/1aHbI
B sSIBHOU (popme.

[IpumeHaTs mOpocTEdlIEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY.

[IpuBoAUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh MONy4YeHHBbIE 3HAHUS Ha MpPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallUM W TPHUMEHATh W3YyYCHHBIE IOHATHS B IPOLIECCE IIOMCKA PEILICHHUS
MaTeMaTHYeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyallUM Ha A3bIKE T€OMETPUHU, HCCIEAOBaTh IOCTPOEHHBIE MOJAEINU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHITHI U TEOpEM, ammapaTa anreOpbl; pemaThb
IPaKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEIUUHH.



11 KIIACC

OmnepupoBaTh MOHATHUSAMHU: IWIMHIPHYECKAs ITOBEPXHOCTh, OOpa3yrolme
IIWIMHIPWYECKON TOBEPXHOCTH; IIWIHHIP; KOHIHYECKast TOBEPXHOCTH, 00pa3yromre
KOHUYECKOW TOBEPXHOCTH, KOHYC; ChepruecKasi MOBEPXHOCTb.

Pacnio3naBaTh Tena BpaiieHus ([IUIUHAP, KOHYC, chepa u map).

OOBSACHITH CIOCOOBI TOJTYYEHHUSI TEJI BPAILICHMUS.

KnaccudummpoBats B3auMHOE pacosiokeHne chepol U MITOCKOCTH.

OnepupoBaTh MOHATUSMHU: IMIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMEHTA; IIapOBOW CJIOH, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Beraucisite  00BEMBI M TIOMIATX  TIOBEPXHOCTEH  TeNl  BpallcHWS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B Chepy ¥ OMUCAHHBIH
okoJ10 cdepsl; chepa, BliMCaHHAS B MHOTOTPAHHUK UJTU TEJIO BPAIICHHUS.

BBIYUCIIATE COOTHOIICHUSI MEXIY IUIOMAIASMU MOBEPXHOCTEH W 00bEMaMU
MOI00HBIX TE.

N300paxkath u3ydaemble (QUTYpbl OT PYKHM M C TPUMEHEHHEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BBITIOTHSTE (BBIHOCHBIC) IIJIOCKHE YEPTEKH U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BPAIICHH.

W3BnekaTh, WHTEPIPETHPOBATH M MPeoOpa30BBIBATh HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B IMTPOCTPAHCTBE.

BhITIONHATS  IEHCTBUSA  CIIOXKEHUST BEKTOPOB, BBIYMTAHHS BEKTOPOB W
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[TpumeHsTh MpaBUIO MapavieIenunea.

OnepupoBaTh MOHIATHIMU: IEKAPTOBBI KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJIYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOpa, YroJ MEXIY
BEKTOpaMH, CKAJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUIMHEAPHBIE 1 KOMIUIAHAPHBIE
BEKTOPBHI.

HaxonuTbe cyMMy BEKTOPOB M TIPOU3BEACHUE BEKTOpA HA YHCIIO, YTOJl MEKIY
BEKTOpaMH, CKaJSIpHOE TMPOM3BEICHUE, pacKiIaJblBaTh BEKTOp II0 JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh TUIOCKOCTh YPaBHEHUEM B JICKAPTOBOM CHCTEME KOOPAMHAT.

[TpumeHsTh reomeTprueckue (HaKkThI IS PEIICHHUS CTEPECOMETPUICCKUX 3a/1a4,
MPEIOJIarafoIINX HECKOJIBKO MIAr0B PEIISHUs, €CIH YCIOBUS IPUMEHEHUS 3aaHbl
B SIBHOH (opme.

Pemate mpocrelinme reoMeTpUYeCKHe 3aadd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.



Pemlarp 3amaum Ha [OKa3aTeslbCTBO MAaTEMAaTHYECKHMX OTHOLICHHW W
HAXOXKJIEHUE T€OMETPUUYECKUX BEIIMYUH 0 00pasiiaM WK alrOpUTMaM, MPUMEHSIS
M3BECTHBIE METO/IbI IIPH PEILICHUH CTaHAAPTHBIX MAaTEMAaTUYECKUX 3a1a4.

[IpyuMeHATP  MPOCTEHINNE MPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTH NpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOAE H
YKW3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJMYYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKd CHOPMYIUPOBAHHONW MPOOJIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyallul Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOECHHBIE MOJEIN C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
No KosnuecrBouacoB JJIeKTPOHHBbIE
. H
n/ AMVEHORANICPAILCTOR Bcer KonTpoabnbiepabo IIpakTuyeckuepado (unpornic)
U TeMIIPOrPpaMMBblI o0pa3zoBaTejibHbIEPeECY
1| 0 ThI ThI
pChbI
B bu6mmoreka IJOK
1 BEICHHC B 10 https://m.edsoo.ru/1¢c209
CTEPEOMETPUIO 037
[IpsiMbI€ 1 TIJIOCKOCTH B BuGmorexa L[OK
2 HPOCTPAHCTEE. 12 1 https://m.edsoo.ru/1¢c209
[TapajieTbHOCTHIIPSIMBIX U 037
IUIOCKOCTEH -
o « S bubmoreka IIOK
3 CPICHAMKYITIPHOCTRIP 12 https://m.edsoo.ru/1¢c209
MBIX U TJIOCKOCTEMN 037
VTie1 MeX Iy IPSIMBIMU H bubmorexa LIOK
4 1 AV TP 10 1 https://m.edsoo.ru/1¢c209
MIJIOCKOCTSIMHU 037
bu6mmoreka IJOK
5 MHororpaHHUKH 11 1 https://m.edsoo.ru/1c209
e3’7
bubmoreka IIOK
6 OOBEMBIMHOTOTPAHHUKOB 9 1 https://m.edsoo.ru/1c209
e3’



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

[ToBTOpEHME: ceueHus,
PacCTOSTHUS U YTJIbI

bubmoreka [JOK
https://m.edsoo.ru/1c209
e37

OBIIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

68



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

11 KIIACC

e Kosmn4uecTBouacos DJIeKTPOHHbIE
n/ Haumenoanuepasen Bcecer  Kontpouabnbiepador IIpakTnueckuepador (ungpossie)
I OB U TeMIIPOrPaMMbI o o o oOpa3oBaTejbHBIEPECYP
Chl
bubmoreka [JOK
1 TenaBpameHus 12 https://m.edsoo.ru/1c209e
37
bubmoreka IIOK
2 OOBéMBITEN 5 1 https://m.edsoo.ru/1c209e
37
BekTopbl 1 KOOpAMHATHI bubmorexa LTOK
3 10 1 https://m.edsoo.ru/1c209e
B IIPOCTPAHCTBE 37
[ToBTOpEHUE, bubmuoteka [JOK
4 00001IeHHE, 7 1 https://m.edsoo.ru/1c209e
CHCTEMAaTH3AISI3HAHU 37
OBIIEE KOJIMYECTBO 34 3 0
YACOB I1O ITPOT'PAMME



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

HOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n
/

I

Temaypoka

KosmmyecTBouacoB

Be
ero

KoHTpoJbHBI
epadoThI

IIpakTH4eck
nepadoThl

Harau3y
YeHH s

JIeKTPOHHBbIeHN(PPOBBLICOOPA30
BaTeJibHbIepecypchl

OCHOBHBIE TOHATUSI

CTCPCOMCTPHUU: TOUKA,

npsiMasi, II0CKOCTbh,
MPOCTPAHCTBO.
[IpaBuna
n300pakeHus Ha
pUCYHKaX:
M300paxKeHus
TJIOCKOCTEH,
napayyIeTbHBIX
NpsIMBIX (OTPE3KOB),
CEpeMHBI OTPE3Ka

but6moreka [JOK
https://m.edsoo.ru/aecc77cd

ITonsaTus:
MEPECEKAIOIIHNECS
TUIOCKOCTH,
MePECEKAOIINECS
npsiMasi v MIOCKOCTh

butmoreka [JOK
https://m.edso0.ru/2d8a9c99

IHousTus:
MEePECEKAIOIINECS
IIOCKOCTH,

bubmoreka IIOK
https://m.edsoo.ru/db685e73



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73

MEPCCCKAOIMMUCCA
IIpsaMas U IJIOCKOCTb

3HAKOMCTBO C
MHOTOTpaHHUKaMH,
n300pakeHue
MHOTOTPaHHHKOB Ha
pUCYHKaX, Ha
MPOEKITMOHHBIX
yepTekax

bu6mmoreka IJOK
https://m.edsoo0.ru/a63959¢ed

HagansHbBIC cCBEIeHUS
0 KyOe 1 mupamue,
UX Pa3BEPTKU U
MOJICIIH.
CedeHUsIMHOTOTpaHH!
KOB

HauanbHble cBeaeHus
0 KyOe u nupamuze,
UX Pa3BEPTKU U
MOJEIH.
CedeHUsIMHOTOTpaHHU
KOB

[Tousitue 00
AKCUOMATUYECKOM
MTOCTPOCHUH
CTEPEOMETPHH:
AKCHOMBI
CTEPCOMETPHH 1
CJIEACTBUS U3 HUX

bu6mmoreka IJOK
https://m.edsoo.ru/b30dff38

bubmoreka IIOK
https://m.edsoo.ru/3d8ffd32

butmoreka [JOK
https://m.edsoo.ru/Occ5c4fe



https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe

ITousrue 06
aKCHOMAaTHYECKOM
MOCTPOCHUH
CTEPEOMETPHH:
AKCHUOMBI
CTEPEOMETPHUH U
CIIEACTBUS U3 HUX

bubmoreka [JOK
https://m.edsoo.ru/239c8ch4

[Tousrue 06
AKCHOMATHYECKOM
OCTPOCHUH
CTEPEOMETPHH:
AKCHOMBI
CTEPECOMETPHH U
CJIEJICTBUS U3 HUX

bu6mmoreka IJOK
https://m.edsoo.ru/65c6b106

10

IToustue 06
AKCHOMATHYECKOM
MIOCTPOCHUH
CTEPEOMETPHU:
AKCHOMBI
CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

bu6mmoreka IJOK
https://m.edsoo.ru/258fc245

11

Bzaunmnoe
PACIIOJIOKEHUE
MIPSIMBIX B
MPOCTPAHCTBE:
MEePECEKAIOIINECS,
MapaijieIbHbIE U
CKPEIIMBAIOIINECS
ISIVISE

bubmoreka IIOK
https://m.edsoo0.ru/1a2520f6



https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6

[TapannenbHOCTH

MPSMBIX U
IUIOCKOCTEH B
1 | DTt B LOK
https://m.edsoo.ru/93ad36b3
IIPpAMBIC B
MPOCTPAHCTBE;
MapauIEIbHOCTh TPEX
MIPSIMBIX
[TapamienbHOCTH
MNpAMBIX U
13 IIOCKOCTEH B bubmmoreka IIOK
IPOCTPAHCTBE: https://m.edsoo.ru/ee1d19b9
[TapamienbHOCTH
IPSIMOU U TTOCKOCTH
14 z;rialljlligaBﬂeHHmMHCTo bubmiorexa LOK
https://m.edsoo.ru/9f4071b9
pOHaMH
" z’;‘l’;b“fhiﬁy Bu6morexa LIOK
https://m.edsoo.ru/fe733862
MIPOCTPAHCTBE
16 z;;&g;:fiy but6moreka [JOK
https://m.edsoo.ru/2935a9a0
MIPOCTPAHCTBE
[TapaiutenbHOCTHILIOC
17 KOCTCH: bu6mmoreka IJOK
napajuieIbHBICTIIIOCKO https://m.edsoo.ru/2e18f255

CTH



https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255

18 CaoiicTBanapaiienbH bubnmuotexa [JOK
BIXTUTOCKOCTEH https://m.edsoo.ru/e504d656
[Ipocrenmme
POCTPAHCTBEHHBIE Bubmmotexa LIOK

19 durypu Ha. https://m.edsoo.ru/4a28dc02
IJIOCKOCTH: TETPa’p,

KyO, Mmapasuiesenure;y

20  IloctpoenueceueHu bubmorexa ITOK

https://m.edsoo.ru/1d434d0f

21  TloctpoenueceueHuit bubmorexa LIOK

https://m.edsoo.ru/ec26fe5d
KoHTtposnbHas padorta
o teme "lIpsimMble u

9o TUIOCKOCTH B bu6mmoreka IJOK
IPOCTPAHCTBE. https://m.edsoo.ru/9a0a%e56
[TapajutenbHOCTHIIPSIM
BIX U IUIOCKOCTEH"

[leprieHIUKYISIPHOCTD
NPSIMOYM U TJTIOCKOCTH:
23 nIe)pHeH;[I/IKyJI;IpHHe bubmorexa ITIOK
https://m.edsoo.ru/b19f6asd
psIMbIE B
IIPOCTPAHCTBE
IIpsamble

o4 ~ MApAIEIbHBIC H bubmuoteka [JOK
NEePICHANKYJIIPHBIE K https://m.edsoo.ru/0ac11c95
MJIOCKOCTH

o5 [Ipsimble bubmuotexa [JOK

mapaJuiCJIbHbIC U

https://m.edsoo.ru/ba545966



https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

NEePHEHANKYJISIPHBIE K
MJIOCKOCTH

[Ipu3Hak

26  TepHeHAUKYJISIPHOCTU EH6H.H0TGK3 LOK
TIPSIMO U ILIOCKOCTH https://m.edsoo.ru/f85bfc46
[Ipu3Hak

27  nepIeHIMKYIIPHOCTH BH6J1.H0TGK3 LIOK
TIPSIMOIL ¥ IITOCKOCTH https://m.edso0.ru/79165d15
Teopema o npstMon

28  mepIeHMKYISPHON budmiorexa LIOK
IUIOCKOCTH https://m.edso00.ru/635c5087
Teopema o npsimont

29  mepHeHaMKYISIPHOI BI/I6JI.PIOTeKa [HOK
IUIOCKOCTH https://m.edso0.ru/bd3745f8
Teopema o npsimoit

30 meprneHAMKYIAPHON BHGHIHOTGKa [HOK
MJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenaukyisp u
HAaKJIOHHBIE:

31 pacCTOSIHUE OT TOUKHU bu6mmoreka IJOK
IO IIOCKOCTH, https://m.edsoo.ru/33c477d3
paccTosiHUE OT
MPSIMOU 10 TJIOCKOCTH
[leprieHIUKYIISIp U

3y ~ HAKIOHHBIC: bu6mmoreka IJOK

pPacCTOsTHUE OT TOUKH
JIO TNIOCKOCTH,

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



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd

PaCCTOAHUC OT
Hp}IMOﬁ J0 IINIOCKOCTHU

[leprieHAUKYISIp U
HAKJIOHHBIE:

33 ~ PAcCTOSHKE OT TOUKH bubmuotexa [JOK
IO IIJIOCKOCTH, https://m.edsoo.ru/a5b7b8e3
pacCcTOSHUE OT
IPSIMOM 10 TUIOCKOCTH
[leprieHIUKYIISIp U
HAKJIOHHBIE:
34  PaccTOsHHE OT TOUKH bubnuotexa [JOK
JIO TIJIOCKOCTH, https://m.edsoo.ru/dbee22bc
paccTosiHue oT
IPSIMOM 10 TUIOCKOCTH
VYrel B
35~ TMPOCTPAaHCTBE: yron bubmuoteka [JOK
MEXy TIPSIMOH 1 https://m.edsoo.ru/6b61b2b4
MJI0CKOCTBIO
36 fp]:}};;g iI;HﬁHH g;on, butmoreka [JOK
;:[ByrpaHHoryor yrma https://m.edsoo.ru/5faOb3ce
L, eyrpamsiiyrox, BuGmorexa LIOK
;[ByrpaHHoryor yria https://m.edsoo.ru/c7c777ed
[lepnieHAUKYIISIPHOCTD
38 IJIOCKOCTEN: MPU3HAK bubmuotexa [JOK
NEePIEHINKYJIIPHOCTH https://m.edsoo.ru/ec3e2da3

JIBYX IUIOCKOCTEU



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3

[lepneHANKYISIPHOCTH
MJIOCKOCTEM: MPU3HAK

bubmoreka [JOK

39 HePIEHANKYIIPHOCTH https://m.edsoo.ru/ed9e2a8e
JIBYX IUIOCKOCTEU
[TepnieHAUKYISIPHOCTD
40 IIJIOCKOCTEMN: MPU3HAK bubnuotexa [JOK
HEPIICHIUKYISPHOCTH https://m.edsoo.ru/ba75dc57
JIBYX TIJIOCKOCTEMN
41 I e’e(')f;:[ aHZH HKYJsIpa bubmorexa LIOK
Xp PHCHIIY AP https://m.edsoo.ru/e4972cdc
42 I e’e(')f;:[ aHZH UKYJIsIpa bubmiorexa LIOK
Xp PHCHIIY AP https://m.edsoo.ru/52188a7d
43 ;f egf;g aH((;H HKYJIspa bubmorexa LTOK
Xp PHCHARKYIIP https://m.edsoo.ru/9f246736
KoHTtposnbHas padota
110 TeMaM
24 Bgeiiebi‘fi“y“pm“ Bu6moteka [JOK
P on https://m.edsoo.ru/5b971ef3
iockocten" u "Yribl
MEKly IPSIMBIMU U
TIOCKOCTSIMH"
[Tonsitue
45 ~ MHOTOTpaHHMKA, bubmoreka IIOK

OCHOBHBIE AJIEMEHTHI
MHOTOTPaHHHKA,

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



https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873

BBIITYKJIBIE U
HEBBIITYKJIbIE
MHOTOTPaHHHUKHY;
pa3BEPTKa
MHOTOIPaHHHKA

46

[Tpu3ma: n-yroybHas
pU3Ma; TPaHu U
OCHOBAHUS MPU3MBI;
npsiMasi 1 HaKJIOHHAs
MpU3MbI; OOKOBas U
MOJIHAsl TOBEPXHOCTh
MIPU3MBI

bubmoreka IIOK
https://m.edsoo.ru/b4ad63ad

47

48

[Tapaiutenenurnen,
MPSIMOYTOJIbHBIN
napajuieJenunes u
€ro CBOMCTBA
[Inpamuna: n-
yroJibHasg MUpaMua,
I'PaHu U OCHOBAHUE
UpaMUJIbl; OOKOBas U
IIOJIHAsI TOBEPXHOCTH
MAPaAMU/IBI;
MpaBWIbHAS U
yceu€HHas nupaMuia

bu6mmoreka IJOK
https://m.edsoo.ru/8a7be683

bu6mmoreka IJOK
https://m.edsoo.ru/fblcd0a5

49

IIpaBuibHbIE
MHOT'OIrPaHHUKH:
[IOHATHE NIPAaBUIBLHOIO
MHOT'OIPaHHUKA,
[IpaBUJIbHAS IIpU3Ma U

bubmoreka IIOK
https://m.edsoo0.ru/074c8865



https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865

IIpaBUJIbHAs
nMpamMua;
IIPaBUJIbHAS
TPEYTOJabHas
nupamuja u
IIPaBUJIbHBIN
TeTpas’p; Kyo

50

[IpencraBinenue o
MIPaBUJILHBIX
MHOTOIPaHHUKAX:
OKTa’Ap, NOJACKA3Ip U
HUKOCa’3p.

bubmmoreka IIOK
https://m.edsoo.ru/a0fdd5bf

o1

Cummerpus B
IIPOCTPAHCTBE:
CUMMETPUS
OTHOCHUTEJIBHO TOYKH,
MPSAMOM, TIJIOCKOCTH.
DJIEMEHTBICUMMETPUHN
B NMpamMuax,
napajuieienunenax,
paBUIBLHBIXMHOTOIPa
HHUKaX

butmoreka [JOK
https://m.edsoo.ru/b9e777d9

52

Brruncnenue
3JICMEHTOB
MHOT'OTPaHHUKOB:
pé0pa, nuaroHanu,
YTJIbI

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

53

[Tmomaae OOKOBOM
ITOBEPXHOCTH U

butmoreka [JOK
https://m.edso0.ru/37d84157



https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

MTOJTHOM MOBEPXHOCTH
MPSIMOU TIPU3MBI,
IUIOINIA/Ib OCHOBAHHUMH,
TeopeMa 0 OOKOBOM
ITOBEPXHOCTH IPSIMOM
MIPU3MBI

[Imomtaas OOKOBOM
MTOBEPXHOCTH U

IIOBCPXHOCTHU
54 IIPAaBUJIBHOU bubmuoreka [JOK
UPaMUJIBI, TEOPEMA O https://m.edsoo.ru/5603e30b
IUI0Ia 1 OOKOBOIA
IIOBEPXHOCTHU
YCEYEHHOM NTUPAMH/IBI
" Eg‘iﬂ‘;ﬂwa" pabora BuGmotexa IIOK
"MororpanHKu" https://m.edsoo.ru/a95f5¢c04
N bu6amoreka I{OK
56 | TonsmueoGobreme https://m.edsoo.ru/7ad0020b
N bu6amoreka I{OK
57 Obnemmupamm:! https://m.edso0.ru/235171b3
N but6moreka [JOK
S8 Obnemmmpamm:t https://m.edsoo.ru/f47dfefd
. bu6amoreka I{OK
59 Obnemmupamm:! https://m.edso0.ru/79¢10312
60 OOBEMIUpPaMHIBI bubmmorexa I[IOK

https://m.edsoo.ru/2faadc3f



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f

bubmoreka [JOK

61 Obweumpusmb: https://m.edso0.ru/79853608
) butmmoreka I{OK
62 ObwéumpusMb: https://m.edso0.ru/1e053890
. butmmoreka I{OK
63 OoneMmpu3MLI https://m.edsoo.ru/482d3f51
o | Kempomesspes Bumorera 10K
" https://m.edsoo.ru/28a6573c
MHOTOTPAHHUKOB
[ToBTOpEHUE,
000011eHNE
65  CHCTEMaTH3aLM bu6anoreka I{OK
3HaHuid. [locTpoenne https://m.edsoo.ru/098bedad
CCUCHUI B
MHOTOTPAaHHUKE
[ToBTOpEHUE,
000011eHNEe
cUCTeMaTH3aIus
3HaHUU. Beraucnenue
PacCTOSHUM: MEXKIY BuGmorexa [[OK
66 myms TORKAMHY, OT https://m.edsoo.ru/f7792ba9
TOYKH JI0 MIPSIMOU, OT
TOYKH JI0 TJIOCKOCTH,
MEXKITY
CKPEIIUBAOIINUMUCS
MPSMBIMU
67 HToroBaskoHTpoIbHA bubmuotexa [JOK

spaboTa

https://m.edso0.ru/b9146bc0



https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0

68

[ToBTOpEHUE,
00001IeHNE
CHUCTEMaTH3aIUs
3HaHUU. BeruncieHnue
YIJIOB: MEXKIY
CKPEIIMBAKOIIAMUCA
NPSIMBIMH, MEXK]TY
PSAMOU U
IIOCKOCTBIO,
JIBYTPAHHBIX YIJIOB,
YIJIOB MEX]TY
IUIOCKOCTSIMU

OBLIEE KOJIMYECTBO
YACOB I10
I[TIPOI PAMME

68

bu6mmoreka IJOK
https://m.edsoo0.ru/56765e8b



https://m.edsoo.ru/56765e8b

11 KIIACC

Ne
n
/

1

Temaypoka

Kosn4yecTrBouacoB

Bce
ero

KoHTpoJbHBI
epadoThI

IIpakTH4eckn
epadoThbI

Harausy
YeHus

JIeKTPOHHBIEU(PPOBBLICOOPA3OB
aTeJIbHbIEPeCypChI

Cdepa u map:
HEHTp, paauyc,
JTUaMeTp; TUIOIaIb
MTOBEPXHOCTHU

cdepsl

bubmoreka IIOK
https://m.edsoo.ru/0341bc2b

BzaumHuoe
pacroyioKeHue
cdepsl 1
MJIOCKOCTH;
KacaresbHas
MJIOCKOCTh K
cdepe; mIomaIb
cdepsl

bu6mmoreka IJOK
https://m.edsoo.ru/bed12a43

N3o6paxenue
cdepsl, mapa Ha
TUTOCKOCTH.
Ceuenusimapa

[HunuHaapuyeckas
MTOBEPXHOCT,
oOpasyrorue
IWJIMHIPUYECKON
MTOBEPXHOCTH, OCh

bu6mmoreka IJOK
https://m.edsoo.ru/bcl15f7f2

butmoreka [JOK
https://m.edsoo0.ru/6054b8cl



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1

AJTUHIPUICCKON
MTOBEPXHOCTHU

Humusap:
OCHOBaHHUS U
OoxoBas
MOBEPXHOCT,
obpa3yroras u
OCb; IIONIA/b
OOKOBOW U TIOJIHOM
TTOBEPXHOCTHU

bubmoreka [JOK
https://m.edso0.ru/188f6216

N3o6paxkenue
MUJIMHApA Ha
MJIOCKOCTH.
Pa3Béprka
UJIUHPA.
Ceuenus
UIMHAPA
(TJIOCKOCTBIO,
MapaJICTIbHON WU
MIEPIICHINKYJIIPHO
1 ocu IUIMHIpPA)

bubmoreka IIOK
https://m.edsoo.ru/016e25ebh

Konnueckas
MTOBEPXHOCTb,
oOpasyrorue
KOHHYECKOM
MTOBEPXHOCTH, OCh
U BEpIIMHA
KOHHYECKOM
MTOBEPXHOCTH

bubmoreka IIOK
https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b

Konyc: ocHOBaHue
U BEpIIUHA,
obpasyromas u
OCh; TUTOIIA/Tb
OOKOBOM U TTOJTHOM
MTOBEPXHOCTH

bu6mmoreka IJOK
https://m.edsoo.ru/897dd3b2

YceuEHHbBIN
KOHYC:
obOpazymorue u
BBICOTA;
OCHOBaHHUA U
OOKOBas
MTOBEPXHOCTh

bubmoreka IIOK
https://m.edsoo.ru/1468bab3

10

11

N3o6paxkenue
KOHYyCa Ha
MJIOCKOCTH.
Pa3Béprka konyca.
CedeHus KOHyca
(MJIOCKOCTBIO,
napajuieIbHON
OCHOBAHHUIO, U
MJI0CKOCTHIO,
MPOXOIALIECH
yepes BEPIIHUHY)
KomOunanug ten
BpaIllCHUS U
MHOT'OTPaHHHUKOB

bu6mmoreka IJOK
https://m.edsoo.ru/0bdelbe8

but6moreka [JOK
https://m.edsoo.ru/3cef10e5

12

MHoOrorpaHHuk,
ONMUCAHHBIN OKOJIO

but6moreka [{OK
https://m.edso0.ru/0b136158



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158

cdepsr; chepa,
BITMCaHHAs B
MHOTOTPaHHHUK
WM B TEJIO
BpaICcHUS

13

IToustue 06
00BEME.
OcHOBHBIC
CBOMCTBa 00BEMOB
TEl

bu6mmoreka IJOK
https://m.edsoo.ru/26a03fb7

14

15

OOBEMIMIUH]IPA,
KOHYca

O0BEM 1mIapa u
iowaas chepsl

bu6mmoreka IJOK
https://m.edsoo.ru/5513d87b
bubmoreka IIOK
https://m.edsoo.ru/d189bde?2

16

ITogoOHbIE Tena B
MIPOCTPAHCTBE.
CooTHoIIeHUS
MEXTY
IUIOIIAISIMHU
MMOBEPXHOCTEM,
00BEMaMH
MMOJOOHEBIX TEN

bu6mmoreka IJOK
https://m.edsoo.ru/810cfleb

17

KonTposbHas
paboTa 1o TemMam
"Tena Bpamienus"
u "O0bembl Tea"

but6moreka [JOK
https://m.edsoo.ru/4a33a8ab



https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab

Bekrop Ha

bu6mmoreka IJOK
18 | mmockocTH u https://m.edsoo.ru/5caefclb
MIPOCTPAHCTBE
19 ES‘OI:/II(;;HHISGII;IGKTOP bubmmorexa I[IOK
o https://m.edso0.ru/23f4f089
20 YMHOXEHUEBEKTO bu6mmoreka IJOK
paHavuCIIo https://m.edsoo.ru/dee379eb
Paznoxxenue
BEKTOpA I10 TPEM
oy  HEKOMIUIaHAPHBIM bubmuotexa [JOK
BEKTOpaM. https://m.edsoo.ru/a28fd74e
[IpaBunonapannen
enuneaa
Pemenue 3anay,
CBASAMHDBIX Bu6mmorexa [TOK
22 npUMEHeneM https://m.edso0.ru/5a827900
MpaBUJI JEUCTBUI
C BEKTOpaMH
KoopaunatHo-
BEKTOPHBIA METO Bu6morexa IJOK
23 Tipu pemeHum https://m.edsoo.ru/d3alfe30
F€OMETPUYECKUX
3aga4
IIpssmoyrosbHas
o4~ CHCTEMA bubmoreka IIOK

KOOpJIMHAT B
IIPOCTPAHCTBE.

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



https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058

Koopaunatsl
BEKTOpA.
[Ipocrenmme
3aJ1a4y B
KOOpAMHATaX

25

Yroa mexay
BEKTOpPaMH.
CkansipHoe
MIPOU3BEICHUE
BEKTOPOB

bu6mmoreka IJOK
https://m.edsoo.ru/725effc4

26

27

28

29

Brruucnenue
YIJIOB MEX]TY
MPSAMBIMU U

IIOCKOCTSIMU

KonTtponbpHas
paboTa o Teme
"BekTopsl n
KOOPJIMHATHI B
pocTpaHcTBe"

[loBTOpEHME,
000011eHE U
CUCTEMaTHU3ALIM
3HAHUM.
OcHOBHBIE
¢burypsl, QaxTsl,
TEOPEMBI Kypca
IJIAHUMETPHH

IToBTOpEHUE,
000011eHE U

bu6mmoreka IJOK
https://m.edsoo.ru/8efbe78e

bu6mmoreka IJOK
https://m.edsoo.ru/77c22fch

bubmoreka IIOK
https://m.edsoo.ru/1780ba5d

bubmoteka [IOK
https://m.edsoo.ru/078cd184



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

CHCTEMaTH3aIHs
3HAHUM.
OCHOBHBIC
burypsl, GpaxTsl,
TEOpPEMBI Kypca
MJIAHUMETPUH

30

[ToBTOpEHUE,
000011IeHNE U
cCHCTeMaTH3aIs
3HaHMHU. 3a/1a4uu
MJIAHUMETPUU U
METOJIBI UX
pelIeHus

bubmoreka IIOK
https://m.edsoo.ru/7491efe0

31

[ToBTOpEHME,
000011IeHNE U
CHCTEMaTH3aIus
3HaHUH. 3a7aun
TTAHUMETPHUH |
METOBI UX
peleHus

bubmoreka IIOK
https://m.edsoo.ru/4dffda97

32

[ToBTOpEHME,
o0o01IeHne u
CHUCTeMaTHU3alus
3HAHUM.
OCHOBHBIE
¢burypsl, QaxTsl,
TEOpPEMBI Kypca
CTEPEOMETPUH

butmoreka [JOK
https://m.edsoo.ru/74b2ad91



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91

33 N TOoroBaskoHTpOJI 1 bubnmuotexa [JOK
pHaspadoTa https://m.edsoo.ru/ec24dfc2
[ToBTOpEHUE,

34 000011eHE U 1 bu6mmoreka IJOK
CUCTEMATU3AIUS https://m.edsoo.ru/f465d10e
3HAHUU

OBIIIEE
KOJIMYECTBO 34
YACOB I10

I[TIPOI PAMME



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI IUVISA YYEHUKA
e Maremaruka: anredpa U Hayajaa MaTeMaTHUYeCKOro aHallu3a, FTeOMETPHUSL.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byryzos B.®., Kagomiuies
C.b. u np., AkimonepHoe o6miectBo «M3narensctBo «lIpocBeenue

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS
e ['ecomerpus. Kourponpsubie pabotsl. 10-11 kimaccel. M.A. Nuenckas.-M.
: IIpcBemenue
e Maremaruka: anreopa v Hayajaa MaTeMaTHUYEeCKOro aHaJIu3a, TeOMETPHUS.
I'eometpus :10—11-e xaccel : 6a30BbIN U YIITYOJIEHHBIA YPOBHU :
MeToaudeckue pekoMmenanuu K yueonukyJl. C. Atanacsana, B. .
byry3oBa, C. b. Kagomuesa u np. — Mocksa : [Ipocsemenue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bubmmoreka [IOK

ECCO

KoncTpykTOp pabouux mporpamMmm



