MYHULUMMNANBHOE KA3EHHOE OBLLEOBPA3OBATE/IbHOE YUPEXAEHVE
KOYEHEBCKAS CPEAHAA OBLLEOBPA3OBATE/IbHAA LLIKOJIA Ne 2
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HOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOro kypca «['eoMerpusi» 0a30BOro ypoBHS st
oOywaromuxcs 10 —11  kmaccoB  paspabotana Ha ocHoBe DenepaibHOroO
rOCyJapCTBEHHOT0 00pa30BaTENbHOIO CTaHAapTa CpeAHEero oOuero oodpa3oBaHUs, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUM, MPEIBABISIEMBIX K MaTEMaTUUYECKOMY
o0pa3oBaHWIO0, W TPAAUIUNA POCCHICKOTO 00Opa3oBaHus. Peanuzamuss mporpaMmMbl
00eCreynBaeT OBJIAJICHHUE KIIIOUEBHIMU KOMIIETEHIIMSIMU, COCTABIISIONIMMHU OCHOBY JIJIS
CaMOpa3BUTUSI M HENPEpPHIBHOTO 00pa3oBaHMs, UEIOCTHOCTh OOIIEKYJIbTYPHOIO,
JUYHOCTHOTO ¥ TIO3HABATEIHHOTO PA3BUTHUS JUYHOCTH 00YUAFOIIIMXCA.

BaxxHOCTh yueOHOro Kypca reOMeTpUH Ha YPOBHE CPEAHEro oOIero oopa3oBaHMs
OoOyCIIOBJIEHA  MPAaKTUYECKOM 3HAYMMOCTBIO  METAlNpEeIMETHbIX M  IPEIMETHBIX
pe3ynpTaToB  OOy4eHHS TE€OMETpPUM B  HAMNpPaBICHUHU JIMYHOCTHOTO  Pa3BUTHS
oOydaromuxcs, (opMHpoBaHUd (PYHKIMOHATBHOW MAaTeMAaTHUYEeCKOW TI'pPaMOTHOCTH,
M3YYEHUS JPYIHMX Y4eOHBIX IUCHHUIUIMH. Pa3Butne y oOydaromuxcs NpaBUIBHBIX
NOPEJICTaBICHUA O CYIIHOCTA U TPOUCXOXKICHUU TE€OMETPUYECKUX aOCTpaKIuH,
COOTHOLIEHHH PEAJbHOI0 W UACAIBHOI0, XapaKTepe OTPaKEHUS MaTeMaTUYeCKOn
HayKOH SIBJEHUI M MPOLECCOB PEaJbHOr0 MHUpPA, MECT€ F€OMETPUM B CHCTEME HAYK U
pOJIM MaTeMaTUYECKOTrO MOJECIUPOBAaHUA B HAYYHOM TO3HAHUM U B IIPAKTUKE
CrocoOCTBYeT (hOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS YUAILUXCS, a TaKKe KayecTB
MBIIIJIEHUS, HEOOXOIUMBIX JIJISl aanTallii B COBPEMEHHOM OOIIECTBE.

['eomeTrpus sBisieTCS OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEAHEro OOUIEro
oOpa3oBaHUs, TaK Kak oOOECleYMBaeT BO3MOXKHOCTh W3Y4YEHUS KaK JUCITUIUIMH
€CTECTBEHHO-HAYYHO! HAIIPaBJICHHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe  MbllUIeHHE, (QOpMUpPyeMOe TpU HM3YYEHHUU  OOydaroIIMMUCS
MOHATUIHBIX OCHOB T'€OMETPUM M IMOCTPOCHUU IIEMOYKU JIOTUYECKUX YTBEPXKICHUN B
XOJIe PELICHHS T€OMETPUYECKUX 3a/lady, YMEHHUE BBIIBUIaThb M ONPOBEPraTrb TUITOTE3bI
HEIOCPEACTBEHHO MCIOJIb3YIOTCS MPU PELIEHUU 3a/1a4 €CTECTBEHHO-HAYYHOI'O LIMKJA, B
YaCTHOCTH U3 Kypca (PU3HKH.

YMeHue OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0JacTsIX aesATeabHOCTH 4YejaoBeka. OpHeHTalHs YeI0BeKa BO BPEMEHU U IIPOCTPAHCTBE
— HEOO0XOAMMOE YCIIOBUE €Tr0 COIMAIbHOrO OBITHA, (OpMa OTPAKEHUS OKPYKAIOIIETO
MHpa, YCIOBUE YCIEUIHOrO MO3HAHUS U aKTUBHOI'O MpeoOpa30BaHUs I€UCTBUTEILHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3zaMu OOBEAUHSAET pa3HbIEe BUJIbI y4eOHOU U
TPYJOBOM JESITEILHOCTH, SIBISIETCS OJHUM M3 MPO(PECcCCHOHATHLHO Ba)KHBIX KaydecCTB,
MO3TOMY aKTyajbHa 3ajadya (opMUpoBaHUS Yy OOYYArOIIMXCS MPOCTPAHCTBEHHOI'O
MBIIIJIEHUSI KaK Pa3HOBUIHOCTH OOPA3HOTO MBIIIJICHUSI — CYIIECTBEHHOTO KOMITOHEHTA
B MIOJITOTOBKE K MPAKTUYECKOM ESITEIbHOCTH IO MHOTUM HaIlPaBJICHUSIM.

Lens ocBoeHus mporpamMbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM ypOBHE
oOydeHusi — 001Ie00pazoBaTeIbHOE U OOIMIEKYIHTYPHOE PAa3BUTHE OOYUAIOIIUXCS Yepes
o0OecriedeHue BO3MOXHOCTH TPUOOPETEHHMS] W HUCIOJb30BAHUS CHCTEMAaTHYECKUX



TEeOMETPUYECKUX 3HAHUW U JEHCTBUHM, CHEeUU(DUYHBIX TEOMETPHH, BO3MOXKHOCTH
YCIICITHOTO TMPOJOJDKEHHsI 00pa3oBaHUSl MO CHEIUATbHOCTSM, HE CBA3aHHBIM C
IIPUKJIAHBIM HCIIOJIb30BAaHUEM T€OMETPHUH.

[Iporpamma mo reomeTpur Ha 0a30BOM ypOBHE NpeIHA3HAUYCHA ISl 00yJaromuXCs
CpeIHEH IIKOJbI, HE HUCIIBITHIBABIINX 3HAYUTENBHBIX 3aTPYAHEHUI HA YPOBHE OCHOBHOI'O
oOmrero oOpa3zoBanusi. TakuMm oOpa3om, oOydwaroniuecs Ha 0a30BOM YpPOBHE JOJKHBI
OCBOUTH OOIIIME€ MATEMATHYECKHE YMEHUS, CBA3aHHbIE CO CHEeU(UKON T€OMETPUU U
HEOOXOAUMBbIE Ul JKM3HU B COBpeMeHHOM obmiectBe. Kpome 3Toro, oHu HUMEIOT
BO3MOXXHOCTh HM3YUHUTh T'€OMETpHUIO Oojiee TIIyOOKO, €Clii B JallbHEUIEM BO3HHKHET
HEOOXOAMMOCTh B TEOMETPUYECKUX 3HAHUSIX B IPOPECCHOHATILHON AEeSITEbHOCTH.

JlocTkeHre  1enM  OCBOCHMSI  MPOrpaMMbl  OOECHEYMBAETCS  pEUICHUEM
COOTBETCTBYIOIIMX 3a1a4. [IppopureTHpIiMu 3a1ayaMu ocBoeHUs Kypca «I'eomerpun» Ha
6a3oBom ypoBHe B 10—11 kJmaccax siBISIOTCS:

-(hopMHpOBaHHE NPEJICTABICHUS O TE€OMETPUM KaK 4YacTM MHUPOBOM KyJIbTYpbl MU
OCO3HAHME €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

-hopMHpOBaHME NPEACTABICHUS O MHOIOIpAaHHMKAaX M Telax BpalleHHus Kak o
BKHEHIIMX MATEMATHYECKUX MOJEIAX, MO3BOJLSIIOLIIMX OINUCHIBATh U U3y4aTb Pa3HbIE
ABJICHUS OKPY)KAIOIIEro MUpa;

-(hopMHUpOBaHHE YMEHHUS pPaclo3HaBaTh Ha 4YEpPTEkKaxX, MOJAEISAX U B PEAIbHOM MUDE
MHOT'OI'PaHHUKH U Tella BpallleHHUS;

-OBJIaJICHUE METOJAaMH peUIeHMs] 3aJad Ha I[OCTPOCHUsS Ha  HM300paKeHUsX
MPOCTPAHCTBEHHBIX (DUTYD;

-(opmMupoBaHre YMEHHS ONEPUPOBATbH OCHOBHBIMU MOHSATHSIMH O MHOTOTPaHHUKAX H
TEeJNax BpAIleHHUs] 1 UX OCHOBHBIMU CBOM CTBAMU;

-OBJIQJICHHE aJTOPUTMaMU PEUICHUSI OCHOBHBIX THUIOB 3aAad; (HOpMHUPOBAHUE YMEHUS
IIPOBOAUTh  HECIIOKHBIE  JOKA3aTEIbHbIE  PACCYKIECHHS B  XOAE€  pELICHUS
CTEPEOMETPUYECKHUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIECPKAHUEM;

-pa3BUTUE  HHTEJUIEKTYalbHBIX W  TBOPYECKMX CIIOCOOHOCTEM  oOydaromuxcs,
MTO3HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHHUI, KpUTUYHOCTH MBIIIEHUS;
-(hopMupoBaHre (YHKIIMOHAJIBHOW T'PaMOTHOCTH, PEIEBAHTHOM TIE€OMETPUM: YMEHHE
pacrno3HaBaTh MPOSBIEHUS I'€OMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEW B
pEATbHBIX JKU3HEHHBIX CUTYalUAX W NpPU HM3YYEHUHM JAPYIHMX Y4YEOHBIX IPEIMETOB,
OpPOSIBIIEHUS] 3aBUCHMOCTEM U 3aKOHOMEpHOCTEH, (OpMynupoBaTb HX Ha SA3bIKE
F€OMETPUM U  CO3[aBaThb T'€OMETPUYECKUE MOJENH, MPUMEHSATh OCBOCHHBIN
F€OMETPUYECKUI  ammapar Uil PELICHHMs  IPAaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
MHTEPHPETUPOBATh U OLIEHUBATH MOJYyYEHHBIE PE3YyJIbTaThI.

OTnuYuTeNnbHOW OCOOEHHOCTBIO TMPOTpamMMbl SIBISETCS BKJIOYEHHE B KYpC
CTEpPEOMETPUM B HaudaJle €ro M3Y4eHHUs 3aJay, pellacMblX Ha YPOBHE WHTYMTHBHOI'O
NO3HAHUS, M OINpeAeNEHHBIM O00pa30oM OpraHu3oBaHHAas paboTa HaJA HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOT'O U MPOCTPAHCTBEHHOT'O MBIIIICHUS, CTUMYJIUPYET



MPOTEKAHUE WHTYUTUBHBIX MPOIECCOB, MOTHUBUPYET K JaJbHEHIIEMY U3YYEHUIO
npeaMera.

[Ipennourenue oTnaércs HArJIsAIHO-KOHCTPYKTUBHOMY METONY OOy4Y€HHs, TO €CTh
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEM OCHOBE UYYBCTBEHHOCTb MPEIMETHO-
NPAaKTUYECKON  NIeSITeNbHOCTH. Pa3BuTHE MNPOCTPAHCTBEHHBIX NPEACTABICHUM Y
yUYaluXcsi B Kypce CTEPEOMETPHUM MPOBOAUTCS 3a CUET pelieHHs 3a7ad Ha CO3JaHue
MPOCTPAHCTBEHHBIX 00PA30B U 3a7a4 Ha ONEPUPOBAHKE TPOCTPAHCTBEHHBIMU OOpa3amu.
Coznanue obpa3a MPOBOAUTCS C ONMOPOM HA HATJSAHOCTD, @ ONIEPUPOBAHUE 00pa3oM — B
YCJIIOBUSIX OTBJICUCHHUS] OT HArJIAIHOCTH, MBICJICHHOTO HM3MEHEHUsI €ro HCXOJHOTO
COJICpKAHUS.

OcHoBHBIE conepkarelbHble JTUHUM Kypca «l'eomerpum» B 10-11 knaccax:
«MHuororpanaukn», «lIpsiMbple M IUIOCKOCTH B MNpOCTpaHCTBE», «Tema BpalieHUs»,
«BekToppl M KOOpAHMHATBl B HPOCTPaHCTBE». POPMHUPOBAHME JIOTMYECKUX YMEHHMU
pacnpenensieTcss He TOJILKO IO COJIePXKATeNIbHbIM JIMHUSM, HO U 0 TojjaM oOydeHHUs Ha
YPOBHE CPEIHET0 00IIero 00pa3oBaHUsI.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE IMPEAMETHBIM  pe3yjbTaTam
OCBOCHHSI ~ paboueil  IporpaMmbl,  pacnupeieN€HHbBIM IO  TrojaM  OoOy4yeHwus,
CTPYKTYpPUPOBAHO TaKUM 00pa3oM, UTOOBI OBJAJCHUE I'€OMETPUUECKUMH MOHATUSIMU U
HABBIKAMU OCYILECTBIUIOCH TOCJIEIOBATEIbHO M TOCTYIMATENbHO, C COOJIOJIEHUEM
MPUHIIAINA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUSI BKJIIOYAIMCh B OOIIYIO CHUCTEMY
TCOMETPUUECKUX TPEACTaBICHUM OO0YJarOIUXCs, pacuIupss W yrayonss e€, oOpasys
MIPOYHBIC MHOKECTBEHHBIE CBSI3H.

[Ipu wu3yueHun yuyeOHOro Kypca «l'eoMeTpus» peaqu3yercsi BOCIHUTATEIbHBIM
KOMIIOHEHT B COOTBETCTBHUH C:

Pa6oueit mporpammoit Boctimtanust MKOY Kouenésckoit COILL Ne2

KanengapHbIM I1aHOM BOCHIUTATEILHOW PAOOTHI

B ypouHoii u BHEypOUHOM JESATENBHOCTH Yy oOydaronmxcs (OpMUPYIOTCS

yHUBEpCaJbHbIEe Yy4ueOHBbIE NEHCTBUS B COOTBETCTBUHU C lIporpammoii (opmupoBaHus
yHuBepcanbHbIX yueOHbIX aerictBuili MKOY Kouenésckoit COL Ne2 — paznen 2.4. OOIT
COO

Ha u3ydenue reomerpum oTrBoAuTCS 2 4aca B Henmeno B 10 kimacce m 1 yac B
Hezemo B 11 kimacce, Bcero 3a aBa roga o0ydenus - 102 yueOHBIX daca.


https://school2-koch.edusite.ru/sveden/files/7ea74b0a7c16565a1a7d3b393fbcebc1_0.pdf
https://school2-koch.edusite.ru/sveden/files/bed2915c5d7e80daadc2c11be06e5e36_0.pdf
https://school2-koch.edusite.ru/sveden/files/9abf3a1dfbac49d2f325b067c1b61bee_0.pdf
https://school2-koch.edusite.ru/sveden/files/9abf3a1dfbac49d2f325b067c1b61bee_0.pdf

COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHSTUA  cTepeoMeTpuu. Touka, nmpsMasi, IUIOCKOCTb,
npoctpancTBo. [loHsTHE 00 AaKCHMOMATHMYECKOM TMOCTPOCHHHM CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUSA U3 HUX.

B3anmMHOE pacnoyiokeHUe MpsAMBIX B MPOCTPAHCTBE: MEPECEKAIOLINECH,
napajyieibHble M CKpelMBaromuecss mnpsmeie. [lapamienbHOCTs NOpSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MAPAJUICIbHBIE MPSIMbIE B IMPOCTPAHCTBE;
NapaJUIETbHOCTh TPEX MPSAMBIX; MApPaJUIEIbHOCTh NPSIMOM U IUIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMH CTOPOHAMM; YIroJl MEXKAY TMPSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTH TTIOCKOCTEM: MapasjeabHbIe ITIOCKOCTH; CBOKMCTBA
napajuleNibHbIX  MiockocTed. [lpocreiiline mMpocTpaHCTBEHHbIE (UTYphl Ha
MJIOCKOCTH: TETPadip, KyO, mapauieenure; MTOCTPOCHUE CEUCHUH.

IleprieHAUKYIAPHOCTD NPSAMON U IIOCKOCTH: MEPIIEHAUKYIISIPHBIC MIPSAMBIE B
MIPOCTPAHCTBE, NPSMbBIC MMAPAUICIBHBIE W MNEPHNECHAUKYJISPHBIE K IUIOCKOCTH,
MpPU3HAK TMEPHEHIUKYISIPHOCTA TPSAMOM M IUIOCKOCTH, TEopeMa O MPsSMOM
MIEPIICHAUKYJISIPHON IIJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJl MEXAY NPSAMOU U
IJIOCKOCTBIO;  ABYIPaHHBIA  Yroyi, JIMHEHHBIA yroJa JABYTPAaHHOrO  yrJa.
[IeprieHAUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IJIOCKOCTH, PACCTOSHUE
OT MNOpsIMOM A0  IUIOCKOCTH,  MPOeKuuss  (Urypel  Ha  IJIOCKOCTb.
[leprieHAUKYISIPHOCT  TUIOCKOCTEW: MPHU3HAK MNEPHEHIMKYIIPHOCTH  JBYX
JI0cKOocTer. Teopema 0 TpEX NMEePIECHANKYIAPAX.

MHororpaHHuKu

IToHsiTHE MHOTOrpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIC
Y HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHu U OCHOBAHHS MPU3MBIL; MpsMas U HAKJIOHHAs MPU3MbL; OOKOBas U
MOJIHAas MTOBEPXHOCTH MIPU3MBI. [lapannenenunen, MPSAMOYTOJIbHBIN
napajuieJienuren U ero coiictBa. Ilupammupaa: N-yronpHas nmupamMuaa, TpaHd U
OCHOBaHHWE NMUPaMUIbl; OOKOBAs 1 MOJIHAS TOBEPXHOCTh MUPAMUJIbL; PABUIbHAS U
yceu€HHas MNHupaMuia. OIJIEMEHTbl Npu3Mbl M nupamuabl. [IpaBuiibHbIE
MHOTOIPAaHHUKHU: TOHATHE MPABUJIBHOIO MHOTOTPAaHHUKA; MPAaBUIbHAS MPU3MaA U
MpaBWIbHAg NUpaMHAa; MpPaBUJIbHAS TPEYrojbHAas MUpPaMUIa W NPaBUIbHBIN
TeTpadap; Kyo0. llpencraBrneHue o NPaBUIIBHBIX MHOTOTPAHHHMKAX: OKTadIp,
noaeka’aAp v ukocaxap. CeueHus: Npu3Mbl U TUPaAMU/IBI.

CumMeTpus B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOW,
IJIOCKOCTH.  DJIEMEHThl CHUMMETPUM B  TNHUpPaMHUIAX, HNapajuiesienuIenax,
MPaBWJIbHBIX MHOTOTPAHHUKAX.



Bbluucienue 3JeMEHTOB MHOTOTPAHHHMKOB: pEOpa, JauaroHaiu, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTH M TOJHOM TMOBEPXHOCTU MPSMON MPHU3MBI,
IJIOIaJb OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH HPSIMOU IPU3MBIL
[nomanes OOKOBOW MOBEPXHOCTHM U TOBEPXHOCTH MPAaBUIBHON MHUpPaMUJIBbI,
TeopemMa O IUIom@aau yceuéHHoW mnupamunbl. l[lonarue 00 o0bEMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAIAMU
MOBEPXHOCTEM, 00bEMaMu OI00HBIX TEJl.

11 KUIACC

Tesia Bpalenust

[umuaaprdeckas MTOBEPXHOCTb, o0pa3yroniue LHAJIMHAPUYECKOU
IIOBEPXHOCTH, OCh LWJIAHAPUYECKOW TMOBEPXHOCTH. Llummuap: ocHOBaHMS U
OOKOBasi TMOBEPXHOCTh, oOOpasylolasi U OCh; IUJIOMAab OOKOBOM U TMOJHOMU
ITIOBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00pa3yrolue KOHUYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKON moBepXHOCTH. KoHyc: ocHOBaHUE U BepilinHa, 00pa3yrolias
U OCb, IUIOMIaJb OOKOBOM U TIOJHOM TOBEPXHOCTH. Y CEUEHHBIA KOHYC:
o0pa3yrolue 1 BbICOTa; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAJlb MOBEPXHOCTH C(hEephl.
B3aumHoe pacnonokenue cdepsl U TUIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
106 cepsl.

N3o0pakenue Tes BpalleHus Ha TII0CKOCTH. Pa3BEpTka IIMHApPA U KOHYCA.

KoMOuHanuu Ten BpalieHusi ©W  MHOTOTPAHHUKOB. MHOrOrpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAI B MHOTOTPAaHHUK, WA TEJO
BpaIlCHUS.

[Tonstue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 006 00bEME
IpSIMOYTOJIBHOTO TMapajuiefienumnena u cienctsus u3 He€. OObEM UMIMHApA,
konyca. O0BEM mmapa u miomaasb chepsl.

[lono6ubeie Tenma B mpocTpaHcTBE. COOTHOIICHHMS MEXIY IUIOMAIIMU
MOBEPXHOCTEMN, 00BEMaMU MOTOOHBIX TEIL.

Ceuenus mwmMHApa (MapauleIbHO W TEPIEHIUKYJSIPHO OCH), CEUCHUS
KOHyca (TapajijieIbHOE OCHOBAaHHUIO W MPOXOSIIEe Yepe3 BEPIIMHY), CEUCHHS
mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mIockocTy U B pocTpaHCcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpA HAa 4ucio. Pasioxkenune BeKkTopa 1mo TpéM HEKOMIUIaHAPHBIM
BekTopam. IlpaBusio mapauienenunena. Pemenwe 3agay, CBA3aHHBIX C
IIPUMEHEHUEM MpaBUJl JEUCTBUU € BekTopamu. [IpsmoyronsHas cucrema



KoopauHAaT B TmpocTtpaHcTBe. Koopaunatel Bektopa. IIpocreiimme 3amadn B
KOOpAMHATax. YTosll Mexay Bekropamu. CKalsspHOE NIPOU3BEIEHUE BEKTOPOB.
Boeluucienne yriioB Mex1y HNpSIMbIMH M IUIOCKOCTAMH. KoopanHATHO-BEKTOPHBIN
METOJI ITPH PELIEHUU T€OMETPUUECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUA MPOrpaMMbl y4eOHOro MpeaMmera
«MaremMaTuka» XapakTepHU3yIOTCs:

I'paxknanckoe BocmuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOW MO3UIUU 00Y4arOIIerocsi Kak akTUBHOTO
M OTBETCTBEHHOI'O WJIEHA POCCHIICKOr0 O0IecTBa, NPEICTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOLEYp TPakKIaHCKOro oOImiecTBa (BBIOOPBI, OMPOCHl W TP.), YMEHHEM
B3aMMOJICHCTBOBATh C COLMAJIBHBIMU HMHCTUTYTaMU B COOTBETCTBUH C HX
(GYHKIUSIMHU 1 Ha3HAYECHUEM.

IIaTpuoTrnyeckoe BoCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPask/IaHCKON MJIEHTUYHOCTH, YBaXKEHUS K
MPOLUIOMY U HACTOSILIEMY POCCUKCKOW MaTEMAaTHUKH, LIECHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUHMCKUX MAaTEMAaTUKOB U POCCHMCKOM MaTeMaTU4eCKOM MIKOJIBI,
K HCIIOJNb30BAaHUIO 3THUX JOCTHKEHUH B JAPYrUX HayKax, TEXHOJIOTHAX, cdepax

SKOHOMMKH.
JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO Hapoa;

c(OpPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTHYECKOTO  IOBEACHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHUEM JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUMBOTO Oy TYIIIEro.

JcTeTH4YecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKIIIOYas ACTETHKY MaTEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad, peleHun, pacCyXJIeHUM;
BOCIIPUMMYHBOCTHIO K MATEMATUUYECKUM aClEKTaM PA3JIMYHBIX BUJIOB HCKYCCTBA.

DuznyecKoe BOCIHUTAHME:

chOpPMUPOBAHHOCTHIO YMEHUS TPUMEHSITh MAaTEeMAaTHYECKUE 3HAHUS B
MHTEpecax 370pOBOro U 06€30MacHOro oopasa >KU3HU, OTBETCTBEHHOI'O OTHOIICHHUS
K CBOEMY 3JI0POBBIO (3J0pOBOE NMUTaHKE, COATaHCUPOBAHHBIA PEXXUM 3aHATUU U

OT/IbIXA, peryssipHast dbuznueckas aKTHUBHOCTD); busruecKoro
COBEPIIICHCTBOBAHMUS, npu 3aHATHUAX CHIOPTUBHO-03/I0POBUTEIHHOM
JEeSTENbHOCTBIO.

Tpynosoe Bocnnuranme:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM ILIEHHOCTU TPYIOIIOOMS; UHTEPECOM K
pa3nuyHbiM  cdepaMm  MpPO(EeCcCHOHATBHOM  JESATeNbHOCTH,  CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSMHU, YMEHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccun U pear30BbIBATh COOCTBEHHBIC JKW3HEHHBIC ILJIaHBI;



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTreéMaTHYeCKOMY OOpa3OBaHUIO U
caMo00pa30BaHUIO0 Ha MPOTSIKEHUU BCEH J>KU3HU; TOTOBHOCTBIO K aKTHBHOMY
Y4aCTHIO B PEUIEHUU PAKTUYECKUX 337a4 MaTeMaTH4e€CKOW HAIPaBIEHHOCTH.

JIKOJOrM4ecKoe BOCIIMTAHHUE:

c(OPMUPOBAHHOCTBIO HKOJIOTMYECKON KYyJIbTYpbl, MOHMMAHHEM BIUSHUS
COLIMAIIbHO-3KOHOMHMUYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
cpedbl, OCO3HaHMEM TIJI0O0AJIBHOIO  XapakTepa JSKOJOIMUECKHX IpodseM;
OpUEHTalMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HaHUM I pelieHus 3ajgad B
o0lacTu OKpyKarolleil cpeibl, IUIAHUPOBAHMUSI TMOCTYNKOB M OIEHKH HX
BO3MOXKHBIX MOCIEACTBUMN JJIsl OKPY>KAIOIIEH Cpe/ibl.

ILleHHOCTH HAYYHOI' 0 IO3HAHMA:

C(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKH M  OOIIECTBEHHOW MPAaKTUKH, MOHUMAHUEM
MaTeMaTHYeCKON Haykh Kak c(epbl 4YeIOBEYECKOM MAeATEIbHOCTH, JTaloB €&
pa3BUTHs M 3HAYUMOCTH JUIS PAa3BUTHsA LHMBWINA3ALMHU; OBJIAJCHUEM SI3BIKOM
MareMaTUKd W MATeMAaTHYECKOM KyJIbTYpOW KakK CpeICTBOM IO3HAHMS MUPa;
TOTOBHOCTBIO OCYLIECTBJISATh MPOEKTHYIO U HCCIEA0BATEIBCKYIO JIEATEIbHOCTD
WUHIUBUYaJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO IpenMeTa
«MaremaTuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
OelicmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OCUCMBUAMU.

1)  Vuueepcanvmuvie  nosnaeamenvuvlie  Oelicmsus, — obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NpOYeccos oobyuarowuxca (oceoeHue
Memoo0o8  NO3HAHUA — OKpYyCalowe2o  Mupa,  NpuMeHeHue  J02UYECKUXx,
uccnedosamelbCKux onepayuil, ymeHnutl pabomams ¢ uHgpopmayueti).

ba3oBble Joruueckue JeMCTBUA:

e BBUIBIITh U XapaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TOHITHH, OTHONICHHH MEXIY MOHATHAMHU, (OPMYIHPOBATH
ONpeseNieHus]  TMOHSATUW;  YCTAaHABIMBAaTh  CYIIECTBEHHBIH  IMPU3HAK
KJIacCU(PMKAIMU, OCHOBaHUS M1 OOOOILIEHHS U CPaBHEHHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3A,

e BOCHpUHUMATh, (GOpMyTUpOBATH MW  MPEOOPA3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIC W OTPHUIATEIIbHBIC, C€IWHUYHBIC, YacTHBIC W OOIIWE,
YCIIOBHEIE;

e BBIBISITH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M |
npoTtuBopeunsi B (akTax, JaHHBIX, HAONIOMCHHSIX U YTBEPKIACHUSX;



npenjaratb  KpUTepUM  JJIL  BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JIeNaTh BHIBOABI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIIOUCHUN 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEITLHO J0Ka3aTeIhCTBA MaTeMaTHYeCKUX
YTBEp)KJAEHUHN (MPSIMBIE U OT MPOTHUBHOIO), BHICTPAUBATh APT'yMEHTAIIHIO,
MPUBOJIUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CYXXIICHUS 1 BBIBOJIBI;

e BBIOMPATH CMOCOO perieHus ydyeOHOM 3amaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEIIeHUs, BBIOUpaTh HauOoee TMOAXOMSIMMNN C Yy4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTe1bCKue 1eHCTBUSA:

e HCIOJb30BaTh BOMPOCHI KAK MCCIENOBATEIbLCKUI MHCTPYMEHT IO3HAHUS;
dbopMynmupoBaTh BOMPOCHL, (PUKCUPYIOIIHNE MPOTHBOpPEUHE, MpodIeMy,
yCTaHABJMBaTh  UCKOMOE U  JaHHoe, (OpMHUpOBaTH  THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HIINIO, MHCHUE;

e TPOBOIUTH CaMOCTOSATEITHLHO CTUTAaHWPOBAHHBII IKCIICPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEM MAaTeMaThu4ecKoro
O0BEKTa, SBJICHUS, TIPOIECCa, BBISIBICHUIO 3aBUCHMOCTEH  MEXIY
00BEKTaMH, SBJICHUSIMH, TPOIIECCAMU;

e CAaMOCTOATEJILHO (POPMYIUPOBATH 0OOOIIEHUSI U BBIBOJIBI IO pe3yJbTaTam
MPOBEIEHHOTO HAOIIOJCHUS, MCCIIEIOBAHUSI, OIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTAaTOB, BHIBOJOB U 0000IIECHNUI;

e TMPOTHO3WPOBATH BO3MOXKHOE Pa3BUTHE IIPOIIECCa, a TAaK)KE BBIIBUTATH
MIPENONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCJIOBHSIX.

Pabora ¢ undopmanmeii:

e BBIBIATH JAePUIIUTHI WHGOPMAIIUN, TaHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOMPOC U JJIS PEIICHUS 3aa4H;

e BbIOMpAaTh HWH(OpPMAIIMIO U3  UCTOYHUKOB  PA3NIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U WHTEPIPETUPOBATH WH(OOPMAIIHIO
pa3IMYHbIX BUJOB U ()OPM IPEICTABICHNUS,

e CTPYKTYpHUPOBAaTh HH(POPMAIIHIO, MPEACTABIATL €€ B pa3IMIHBIX (Gopmax,
WJUTIOCTPUPOBATh TpauyecKH;

e OIICHUBATH HaJE&KHOCTD uHdopmaru o CaMOCTOSITEIbHO
chOPMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvhvie KOMMYHUKAMUGHblE  Oelicméus,  0becnevusaiom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOE 00YUAIOUWUXCHL.

Oomenue:



BOCIpUHUMATh W  (GOPMYJIUPOBATh CYXKACHUS B COOTBETCTBUH C
YCIIOBUSIMH M LIENISIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3pEHHUSI B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pELICHUS 33/1a4d, KOMMEHTUPOBATh NOJIYYEHHBIN pe3yIbTaT;

B X0JIe 00CYXJEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
po0JIeMBbl, pelIaeMoi 3aauu, BbICKa3bIBaTh UJIEH, HAILIEJICHHBIC HA TTOMCK
pEIIEHUsI; COMOCTaBJISITh CBOU CYXKIEHUS C CYXKICHHUSIMU JPYTUX
YYaCTHUKOB JUAJOra, OOHapyKMBaTh pa3jiiuuMe U CXOJACTBO IO3ULIMHA; B
KOppeKkTHOU popme hopMyIHpoOBaTh PA3HOTIIACHS, CBOM BO3PAXKEHUS,
NPEICTaBIATh  pe3yJbTaThl  pPEIIEHUs  3aJaud,  DKCIEPUMEHTAa,
UCCIICZIOBAHUSA,  MPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  (dopmat
BBICTYIICHHUSA C YIETOM 3a]a4 MPE3ECHTAlMU U OCOOCHHOCTEN ayIUTOPHH.

Corpyanun4ectBo:

3)

NOHMMATh W HWCIOJb30BaTh  MPEUMYIIECTBA  KOMAaHJAHOW  H
MHAVBUAYAJILHOW paOOTHI TP pElIEHUH YU4eOHBIX 3a7a4; IPUHUMATh LIETb
COBMECTHOM JESTENIbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM
paboThI, pacpeessaTh BUIbI padoT, JOrOBAPUBATHCS, 00CYXKAATh MPOLECC
U pe3ynbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIO/ICH;
y4acTBOBATh B IPyNNOBBIX (hopMax pabOThl (00CYxkaeHUSI, 0OOMEH MHEHUH,
«MO3TOBBI€ IITYPMbD» W HHBIE); BBINOJIHATH CBOI 4YacThb pabOThl U
KOOpAUHUPOBATb CBOM JEHUCTBUA C JAPYTMMH YJ€HAMU KOMAaH/bI,
OLICHMBATh KauyeCTBO CBOET0 BKJaJa B OOIIMUA MPOAYKT MO KPUTEPHUSM,
c(OpMYyITUPOBAHHBIM YUaCTHUKAMH B3aUMOJCHCTBHUSL.

Vuueepcanvnuvie  pecynamuenwvie  Oeiicmeus, obecneuugarom

Gopmuposane cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABBIKOS IUYHOCTIU.
Camoopranmzanmsi:

COCTaBJISITh IJIaH, AITOPUTM PELICHUS 3a/1a4M, BEIOUPATh CIIOCO0 pelIeHHs
C y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOM
uH(pOopMaIuu.

CaMOKOHTPOIBb:

BJIQJICTh HaBBIKAMHU IIO3HABaTeJIbHOW pedIeKCud KakK OCO3HaHMS
COBEPIIAEMbBIX JICUCTBUM M MBICIUTEIIBHBIX IPOLIECCOB, UX PE3YJIHTATOB;
BIIAJETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTpPOJISL —mpolecca |
pe3ysbTara peueH!us MaTeEMaTHIECKOM 3a/1a4u;

MPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEIICHUU
3aa4d, BHOCUTb KOPPEKTHBBI B JEITEIbHOCTH HA OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAUICHHBIX OIMMOOK, BBISIBIEHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBl JOCTHKCHUSA WIM HEAOCTHKECHHUSA PE3YJIbTAaTOB JEATEIbHOCTH,
HaXOJUTh OLIKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

HPEIMETHBIE PE3YJIbTATDBI

10 KVIACC

OnepupoBaTh MOHATUSMH: TOUKA, IPSIMAasi, TUIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU WM CICICTBHUS W3 HUX TNPU PEIICHUH
T€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUAMU: MAPAIEIBHOCTh U NEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KrnaccuduuupoBaTh B3aMHOE PACHOJIOKEHHE MPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TMOHSATHUSMH: JABYIPAHHBIA YTOJN, TPaHW ABYTPAHHOTO YIJIa,
pedpo ABYrpaHHOrO yria; JUHEHHBIM Yrojl JBYTPAHHOTO yria; rpajaycHas Mepa
JBYTPAHHOTO yTIJIa.

OnepupoBaTh TMOHATUSMH: MHOTOTPAHHHK, BBIMYKJIBIM W HEBBITYKIIbIHI
MHOTOT'PaHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABIIIbHBIA MHOTOI'PaHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJIBl MHOTOTPDAaHHUKOB (MMpamMuia; TpHU3Ma,
IPSIMOYTOJIBHBIN Mapajuiesienumnes, Kyo).

KnaccupunmupoBaTh ~ MHOTOTpaHHUKH,  BBIOMpas  OCHOBAaHHS  JUIS
KjaccupuKay  (BBIMYKJIBIE W HEBBIMYKJIBIE MHOTOTPAHHUKH, TIPABHIIbHBIC
MHOTOTPAaHHUKH; TIPSIMBbIE U HAKJIOHHBIE PU3MBbI, TTAPAJUICTICITUTIC B ).

OnepupoBaTh MOHATUAMH: CEKYIas MIOCKOCTh, CEYCHUE MHOTOTPAaHHUKOB.

OOBSICHATH IPUHITUTIBI IOCTPOCHUST CEYCHUH, UCTIONB3YS METOJI CIIC/IOB.

Ctpoutb cedyeHUss MHOTOTPAHHUKOB METOAOM  CJIEAOB, BBINOJHATH
(BBIHOCHBIC) TIJIOCKHME YEPTEKHM W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXYy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKACHHE TEOMETPUUYECKUX BETUUYMH 1O 00pasliaM WIiIH
QIrOpUTMaM, TIPUMEHSSI HW3BECTHBIC AHATUTHYCCKHE METOABl TIPU PEIICHUU
CTaHJApTHBIX MAaTEeMAaTUYECKHUX 3a/1ad HAa BBIYUCICHHUE PACCTOSSHUM MEXIY JABYMS
TOYKaMH, OT TOYKHA JO TPSMOH, OT TOYKHA JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIONTUMUCS TPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUUCCKUX BETUYMH 1O 00pa3liaM WIiIH
QITOpPUTMaM, TIPUMEHSS W3BECTHBIC AaHATUTHYCCKUE METOMIbI TIPH PEIICHUU
CTaHJAPTHBIX ~MAaTeMAaTHYECKUX 3a7a4 Ha BBIUKHCIEHHUE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCS ~TPSIMBIMH, MEXKIYy TPSIMOA H  TUIOCKOCTBIO, MEXKIY
TUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Bbruncnsate 00bEMBI U IJIOLIAIM [TOBEPXHOCTEW MHOTOTPaHHHUKOB (IIpU3Ma,
nupaMpja) € TpUMEHEHUueM (QOpMyJ; BBIYUCIATH COOTHOLICHHS MEXIY
IJIOLIAASIMU TTOBEPXHOCTEM, 00bEMaMH TOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSAMU: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh H
IJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TNIOCKOCTh CAMMETPUH (QUTYPBHI.

W3Bnekarb, MpeoOpa3oBbIBaTh U HHTEPIPETHPOBATH HHMOpPMALMIO O
IPOCTPAHCTBEHHBIX '€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha yepTexax M
PUCYHKAX.

[IpumensaTs reomerpuueckue (HakThl M PEIICHUS CTEPEOMETPHUUECKHUX
3a/1a4, TPEANoJaraluX HECKOJIbKO IIaroB PEUIEHUs, €CIU YCIOBUS TPUMEHEHUS
3a7aHbl B IBHOM opme.

[IpuMeHsaTs NpoOCTEHMIIME MNPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHMKAllHOHHBIE CHCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIMTE IpUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPONE U
’KU3HHU, pacIiO3HaBaTh IIPOSBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHATE NOJYYEHHBIC 3HAHWS Ha IPAKTUKE: AHAJIU3HPOBATHh DPEABHBIC
CUTyalluld W IPUMEHATh HU3YYECHHBIE IOHATUSA B IPOLECCE ITOMCKA PEHICHUs
MaTeMaTuyecku C(HOpMYyJIMPOBaHHOM MpOOIEMBbI, MOJEIUPOBATH pEallbHBIC
CUTyallul Ha S3bIKE TE€OMETPUHM, HCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM I'€OMETPUUECKHUX MOHITHI U TEOpEM, alllapara aireopsl; pemarb
IIPAKTUYECKHUE 3a/1a4H, CBA3AHHBIE C HAXOXKJAECHUEM I'€OMETPUUYECKUX BEIMYHH.

11 KVIACC

OnepupoBaTh MOHATHSIMU: IWJIMHIPUYECKAs TMOBEPXHOCTh, OOpa3yromue
IWJIMHIPAYECKON IIOBEPXHOCTH; UWJIUHID; KOHUYECKass  IOBEPXHOCTD,
oOpa3yrolue KOHUIECKON TOBEPXHOCTH, KOHYC; c(hepriecKasi TOBEPXHOCTb.

Pacno3naBath Tena BpaiieHus (UIUHIP, KOHYC, cepa u map).

OOBSACHATH CITOCOOBI TTOJIYYCHUS TEJ BpaAIICHHUS.

KnaccupunmupoBaTs B3aMHOE pacroyiokeHHe chephl U TIIOCKOCTH.

OnepupoBaTh NOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CErMEHTA; IIAPOBOW CJIOW, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOTO CJIOH;
IapOBOM CEKTOP.

Beruucnare  o0bEMBI M IUIOHMIAAM  TMOBEPXHOCTEM  Tea  BpallleHus,
FEOMETPUUECKHUX TeN C MPpUMEHEHUEM (hOopMYIJL.

OnepupoBaTh TOHATHSAMH: MHOTOI'PAHHUK, BIHCAaHHBIH B cdepy U
OMUCaHHBIH oOKoJIO cdepbl; cdepa, BOUCAaHHAS B MHOTOIPAHHUK WJIH TEJO
BpAIICHUS.

BbIUUCIATh COOTHOIIEHUS MEXIY TUIOMIAASIMHU MOBEPXHOCTEH U 0O0BEMaMHU
IMOJOOHBIX TE.



N300paxxate u3ydaemble (UIYpbl OT PYKH U C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BbITIONTHATH (BBIHOCHBIE) TJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢uryp: BUa cBepxy, COOKY, CHU3Y; CTPOUTh CEUEHUS TEJl BPaL[CHUSI.

W3BnekaTh, WHTEPOPETUPOBATH U MpPeoOpa3oBbIBaTh HH(OpMALUIO O
IPOCTPAHCTBEHHBIX '€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha yepTexax M
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbIMONHATE OEHCTBUSA CIIOKEHHMS BEKTOPOB, BBIUMTAaHUS BEKTOPOB U
YMHOXEHUSI BEKTOpa Ha YHCIIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHHU 00Ja/1at0T.

[IpuMeHATH MPAaBUIIO NapAJLIEIEIUIIEAA.

OnepupoBaTh MOHATHUAMU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOPAMHM, CKAILIPHOE MMPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxonuts cymMMy BEKTOPOB M IIPOU3BEICHHUE BEKTOPA HA YHCIIO, YTOI MEXKIY
BEKTOPAMH, CKaJSIPHOE IIPOM3BENCHHUE, PACKIAABIBATH BEKTOP IO JIByM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHHEM B IEKapTOBOW CUCTEME KOOPAMHAT.

[IpumensaTy reomerpuueckue (akThl A PEIICHUS CTEPEOMETPHUUECKHUX
3a/1a4, TPEANOIaraloluXx HECKOIbKO IIaroB PEUIEHUs, €CIU YCIOBUS IPUMEHEHUS
3aJIaHbI B SIBHOH (hopme.

Pemwars mpocredmme reoMeTpu4ecKue 3aJayd Ha INPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT O METOAA.

Pemwarp 3amaum Ha [I0Ka3aTeNbCTBO MAaTEMAaTUYECKUX OTHOLIEHHW W
HaXO0KJEHUE T€OMETPUUYECKUX BEJIMUUH 10 00pa3liaM UM adrOpUTMaM, IPUMEHSA
M3BECTHBIE METOBI IPY PELICHUH CTAaHAAPTHBIX MAaTEMATUYECKHUX 3a/1a4.

[IpuMeHsATs NpoCTEHMIIME NPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKallHOHHBIE CHCTEMBI IIPH PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOOMTE IpUMEpPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPONE U
’KU3HH, PaCIlO3HaBaTh IIPOSBIICHUE 3aKOHOB T€OMETPHUU B UCKYCCTBE.

[IpuMeHATh NOJYyYEHHBIE 3HAHWS Ha MPAKTUKE: AaHAJIUM3UPOBATHh DPEAbHBIC
CUTyalluld W IPUMEHATh HW3YYEHHBIE TMOHATUSA B IPOLECCE ITOMCKA PELICHUs
MaTeMaTuyecku C(HOpMYyJIMPOBaHHOM MpPOOIEMBbI, MOJEIUPOBATH pEallbHBIC
CUTyallul Ha S3bIKE TEOMETPUHM, MCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM I'€OMETPUUECKHUX MOHSITUI U TEOpPEM, alllapara aireopsl; pemarb
IIPaKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOXKJAECHUEM I'€OMETPUUECKUX BEIMYMH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos
Ne HaumeHoBaHue pa3iesnoB U TemM DJIeKTPOHHBIE (LM POBHIE)
Konrpoasbnbie | IlpakTuyeckue
n/n NMpOrpaMMmbl Bcero o0pa3oBaTesIbHbIE pecypchl
padoThI padoThI
1 BBenenue B cTepeoMeTprio 10 https://m.edso00.ru/C503R7VIP
IT .
2 PAMPBIC 1 TLIIOCKOCTH B HPOCTPARCTBE . 12 1 https://m.edsoo.ru/M/T7NSO14T
[TapanienbHOCTh NPSIMBIX U IIIOCKOCTEH
I1
3 °p HeHHHIfyMpHOCTB MPAMBIX 12 https://m.edsoo.ru/V6 11APUCD
IJIOCKOCTEN
4 Vbl MeXAy NPSIMBIMH U IJIOCKOCTSAMU 10 1 https://m.edso0.ru/R3BMETBTQ
5 MHororpasHUKH 11 1 https://m.edsoo.ru/XPW9OUSFB2
6 OO0BEMBI MHOTOT'paHHUKOB 9 1 https://m.edso0.ru/010FX2SJB
7 IToBTOpEHNE: ceueHus, paCCTOSIHUS U YIJIbI 4 1 https://m.edsoo.ru/L1AAMHO3D
OBIIEE KOJIMYECTBO YACOB I1O 68 5 0

I[TPOTPAMME



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

11 KUIACC

HanmeHoBaHue pa3aesioB U TeM

KoanuecTBo 4acoB

DJIeKTPOHHBIE (LM pPOBHIE)

Ne i/m Kourposbubie | IlpakTuyeckue
NPOrpaMMbl Bcero o0pa3oBaTeIbHbIE PeCYPChI
padoTHhI padoThI
Tena Bpaienus 12 https://m.edsoo.ru/HYOWQL5KQ
OOBEMEI TeT 5 1 https://m.eds00.ru/BOSORVIYCY
B
CHTOPE 1 KOOPAHATET B 10 1 https://m.edso0.ru/4ANCL4GOMFE
MIPOCTPAHCTBE
[ToBTOpEHUE, 0000IICHHE,
N 7 1 https://m.edsoo.ru/DORV3P725
cHUCTeMaTH3aIis 3HAHUHI
OBHIEE KOJIMYECTBO HACOB I10 34 3 0
I[TPOTPAMME



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

HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacos

Bcero

KonTposbHbie
padoThI

IIpakTHueckue
padoThI

Jlara
H3Y4YeHUH

DJIeKTPOHHBIEe HU(poBbIE
oOpa3oBaTe/bHbIC PeCypchl

OCHOBHbI€ TTOHSITHS
CTEpPEOMETPHUHU: TOUKA, IpsiMas,
IUIOCKOCTb, ITPOCTPAHCTBO.
[IpaBuia nzo0paxeHus Ha
PUCYHKaX: U300paKeHUS
IIJIOCKOCTEN, TapajuIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://m.edsoo.ru/D3VCJ7UN4

[Tonarus: nepecekaronmecs
IJIOCKOCTH, MEPECEKAIOIUECS
NpsiMasi U TIII0CKOCTh

https://m.edsoo.ru/NR6VJYCGK

IlonsTus: mepecekarommecs
TUIOCKOCTH, TIEPECEKAIOIIIAECS
npsiMasi ¥ I0CKOCTh

https://m.edsoo.ru/O6RNDFAMO

3HAaKOMCTBO C MHOTOT paHHHKAaMH,
n300pa’keHNe MHOT OTPaHHUKOB
Ha PHCYHKaX, Ha MPOEKIIMOHHBIX
yepTexax

https://m.edsoo.ru/KMUQPILLO

HavanbHbie cBenenus o kyoe u
MUPaMUIE, UX Pa3BEPTKU U
Moxemu. Ceuenus
MHOI'OTPaHHUKOB

https://m.edsoo.ru/FPW2JNHCZ



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

HauanwsHbie cBenenust o kyoe u
nupaMujie, UX pa3BEPTKU U
Mozenu. Ceuenus
MHOT'OI'PaHHUKOB

https://m.edso0.ru/AMQ3AJ3S5

Ilonsarue 00 akCHOMATHYECKOM
MMOCTPOCHUHU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U
CIEACTBUS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

Ilonsarue 00 akCHOMaTHYECKOM
MOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUHU U
CIEICTBUS U3 HUX

https://m.edsoo.ru/DUKAX70QE1

ITonstre 00 aKCMOMAaTHYECKOM
MMOCTPOCHUHU CTECPEOMETPHH:
AKCHOMBI CTEPEOMETPHH U
CHEACTBUS U3 HUX

https://m.edsoo.ru/YPKS5MLJL

10

Ilonsarue 00 akCHOMATHYECKOM
MMOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUHU U
CIEICTBUS U3 HUX

https://m.edso0.ru/1I3A98J679

11

Bzaumuoe PacCIoJIOKCHHUC
IMPsAMBIX B ITPOCTPAHCTBE:
MEPCCCKAOIIMNECA, ITapalJICIIbHBIC
M CKPCHIUBAOIHECCA ITPAMBIC

https://m.edsoo.ru/lUIW8KR5Q

12

[TapamienbHOCTh NPAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
napajulesbHble IPsIMbIE B
IIPOCTPAHCTBE; MapalJIeIbHOCTD
TPEX MPSIMBIX

https://m.edso00.ru/CS9VLOLH6



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

[TapamienbHOCTh NPAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

13 . https://m.edsoo.ru/PO5J6D23U
[TapannensHOCTH NPSIMON U
MJIOCKOCTH
\%

14 1IPL € COMATIPARIICHHRIMA https://m.edsoo.ru/L LIAVHVBW
CTOpOHAMU

15 YTOM MLy MPAMbIMI B https://m.edso0.ru/KGJM80EUK
MIPOCTPAHCTBE
0%

16 HOIL ML TIDAMBINIL B hitps://m.eds00.ru/24L VWHIVS
IPOCTPAHCTBE
IT 78

17 APAILICILHOCTE TIOCKOCTER https://m.eds00.ru/BUSTQIHZT
napajuieabHbl€ MI0CKOCTH
Croil

18 ponctsa ljap AICHBHBIX https://m.edso0.ru/O0KQOK2ABA
IJIOCKOCTEH
[IpocTeiime npocTpaHCTBEHHBIE

19 (buUTyphI Ha TIOCKOCTH: TETPAdIP, https://m.edso0.ru/MRT13XP79
KyO, mapasuienenurne;y

20 ITocTpoenue ceuennit https://m.edsoo.ru/DI3AX05J8

21 [TocTpoenue ceuenuit https://m.edso00.ru/20GC3ZP9P
KonTtponpHas pabora o reme

22 Hpsnie  miockocTH & https://m.edsoo.ru/B1405QJEB
npoctpancTse. [lapannenbHOCTh
NPSIMBIX U IJI0CKOCTEH "
[lepnenaAMKyIAPHOCTD IPSIMON U

23 MIJIOCKOCTHU: TIEPIIEHANKYIISIPHBIC https://m.edsoo.ru/RN45YBOSR
MPSIMBIC B TIPOCTPAHCTBE
IT

24 DIAMBIC HapaiiclbHbIE M https://m.edsoo0.ru/32MXRZDDL

NEPICHAUKYJIAPHBIC K IIJIOCKOCTHU



https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL

25

[Ipsimble mapasnienbHbIe U

MEPIECHIUKYJISIPHBIE K IIJIOCKOCTH

https://m.edso0.ru/JPUOTOI3N

26

[Ipu3Hak neprneHIuKyJIIpHOCTH
MPSIMOM U TNTOCKOCTH

https://m.edsoo.ru/DC41W6K14

27

IIpu3Hak neprneHIuKyJJIIpHOCTH
MIPSIMOM U IITIOCKOCTH

https://m.edsoo.ru/HD3D63S5P

28

Teopema o npsamoin
NEpIEHANKYJIIPHON TUIOCKOCTH

https://m.edsoo.ru/YOIQSMOH1

29

Teopema o npssmon
MEePIEHIUKYISIPHON TIIOCKOCTH

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

30

Teopema o mpsimoit
NEepIEeHIUKYJIIPHOM MI0CKOCTH

https://m.edsoo.ru/HFKNPKZ7T

31

[lepnenauKysp ¥ HaKJIIOHHBIE:
paccTostHue OT TOYKH J10
IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 TUIOCKOCTH

https://m.edso00.ru/638GKWY7V

32

[TepnenauKyIIsp ¥ HAKIIOHHBIE:
paccTostHue OT TOYKH 10
IIJIOCKOCTH, PACCTOSHUE OT
IPAMON 10 IIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

[lepnenavKyIsip ¥ HAKJIIOHHBIE:
paccTostHue OT TOYKH 10
IIJIOCKOCTH, PACCTOSIHUE OT
PSIMOM 10 TUIOCKOCTH

https://m.edsoo.ru/\VLLIQ7HXC

34

[lepnenauKynsip ¥ HaKJIIOHHBIE:
paccTostHue OT TOUKH J10
IJIOCKOCTH, PACCTOSHUE OT
MPSAMOU 10 TUIOCKOCTH

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



https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R

35

VYTIIbl B IPOCTPAHCTBE: Yol
MEXAY OPSIMOU U TIIIOCKOCTHIO

https://m.edsoo.ru/PSFIXUALI

36

JIByrpaHHBII yroJi, JIMHEHHBIN
yroJI ABYTPaHHOTO yIJla

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

37

JIByrpaHHBIN YroJl, JINHECHHBIN
yroJj ABYI'PaHHOIO yria

https://m.edsoo.ru/ML0ZZYZC7

38

[leprieHIUKYASIPHOCTH
MJIOCKOCTEN: MPU3HAK
MEePHEHIUKYJIIPHOCTH JIBYX
TIOCKOCTEH

https://m.edsoo.ru/YRODSM9NH

39

[lepnenaMKyISAPHOCTD
IJIOCKOCTEN: MIPU3HAK
MIEPIEHINKYJIIPHOCTH JIBYX
IIJIOCKOCTEN

https://m.edsoo.ru/DY2AF84T2

40

[IeprieHIUKYISAPHOCTD
IJIOCKOCTEN: MIPU3HAK
MEPIEHIUKYISIPHOCTH IBYX
TIOCKOCTEN

https://m.edsoo.ru/TSSOAINH2

41

Teopema o Tpéx
MEPIEHAUKYIIpax

https://m.edsoo.ru/OW5LZ1RVZ

42

Teopema o Tpéx
HEepIeHIUKYJIIpax

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
MEPIEHAUKYIIpax

https://m.edsoo.ru/OWG81WDV3

44

KonTponpHas pabora 1o Temam

"[leprieHANKYISAPHOCTD NIPSIMBIX U

mockoctei" u "Yribl Mexay
MPSMBIMH M TIOCKOCTAMU"

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



https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB

45

[TonaTre MHOrOrpaHHUKA,
OCHOBHBI€ 3JIEMEHTbI
MHOTI'OTPaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbI€ MHOT OTPAHHUKMU;
pa3BEépPTKa MHOTOTpaHHUKA

https://m.edsoo.ru/L5FTEZ8QX

46

HpI/ISMaZ N-yrojbHasd IIpU3Ma,
I'paHu 1 OCHOBAHUA ITPHU3MBEI;
IpsMas 1 HaKJIOHHAs ITPU3MBbI;
OOKOBas Y MOJHAs ITOBCPXHOCTDH
IIPpHU3MbI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapannenenunen,
MPSIMOYT OJIBHBIA
rapaJjuleenuIes U ero CBOMCTBa

https://m.edsoo.ru/ITCOB1WIO

48

ITupamupa: N-yroyibHas
nupamujia, rpaHd 1 OCHOBAaHUE
MUPaMHUJIBL; OOKOBAS U TIOJTHAS
MOBEPXHOCTh MUPAMHUIBL;
MpaBWIbHAS U yCceUEHHAS
nupamuaa

https://m.edsoo0.ru/ATOFX00PA

49

[IpaBuIbHBIE MHOTOT PAHHUKHU:
TIOHATHUEC TPABUIIBHOT'O
MHOT'OI'paHHUKA; IPaBUJIbHAA
IIpu3Ma U MmpaBUJIbHAA MUpaMUIa;
MIPaBWIbHAS TPEYTOJIbHAS
NApaMua U NPaBUIbHBIN
TETpadIp; Kyo

https://m.edsoo.ru/LWNGFZTWE

50

[IpeacraBnenuie o NpaBUIbHBIX
MHOTI'OTPaHHHMKAX: OKTA3IP,
JIOZIEKadIp U UKOCAdIP.

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



https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD

CummeTpus B IPOCTPAHCTBE:!
CUMMETPHS OTHOCUTEJIBHO TOUKH,
HPSIMOM, MJIOCKOCTU. DJIEMEHTHI

o1 1 https://m.edsoo.ru/SWEUCI9ENR
CHMMETPHUH B MUPaAMUJIAX,
napasuieNenumneax, mpaBHIbHbBIX
MHOTOTPaHHHUKAX
Beruucnenne 31eMeHTOB
52 MHOTOTpaHHUKOB: p&Opa, 1 https://m.edsoo.ru/EUP4MN760
JaroHaJu, YTJIbI
[Tnomane 60KOBOI MOBEPXHOCTH
Y IIOJIHOHM TIOBEPXHOCTH NPSIMOU
53 MIPU3MBI, TUIOMIA/Ib OCHOBAHHM, 1 https://m.eds00.ru/SQY9XSIL6
Teopema 0 OOKOBOI MOBEPXHOCTH
MIPSIMOM PU3MBI
[Tnomaas 60KOBOI MOBEPXHOCTH
Y TOBEPXHOCTH MPaBUIbHOU
54 MApaMUbl, TEOpPEMA O IIOUIAH 1 https://m.edsoo.ru/R22FHBG60
OOKOBOI1 TOBEPXHOCTH
yCEUEHHOM T PaMHUIbI
95 Konrpoubias pabora 1o reme 1 https://m.edsoo.ru/VHYNJOMQD
"MHororpaHHukm"
56 [Tonsite 06 00BEME 1 https://m.edso0.ru/lGM1LC394G
57 O06BEM upaMuIbI 1 https://m.edsoo.ru/B307P8WTC
58 O0BEM MUpPaMHIBI 1 https://m.edsoo.ru/PQZ9ED3YF
59 O06BEM UpaMu bl 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM MUPaMHIBI 1 https://m.edsoo.ru/O0HRFO2LCT
61 O0BEM TTPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM pU3MBI 1 https://m.edsoo.ru/B4A6EMRRGE



https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE

63

O6bEM npu3MbI

https://m.edsoo.ru/FIMOWG6KFT

64

KonTponpHas pabora 1o Teme
"O6bEMBI MHOTOI'PAaHHUKOB"

https://m.edso00.ru/23S50180N

65

[ToBTOpeHue, 00o0IICHIE
cucTeMaTHh3aIus 3HaHUuM.
[TocTtpoenue ceuenuii B
MHOTOI'paHHUKE

https://m.edsoo.ru/KXTOCIOJG

66

[ToBTOpEeHuE, 0600IICHIE
CUCTeMaTH3allMsl 3HaHUM.
Beruucnenne paccTosiHUN: MEXTY
JBYMSI TOUKAMH, OT TOYKH J10
OpsIMOM, OT TOYKHU J10 INIOCKOCTH,
MEXAY CKPELMBAIOIIMMUCS
MPSIMBIMU

https://m.edsoo.ru/HKP613JUC

67

Wrorosas koHTpoJbHas paboTa

https://m.edsoo.ru/KB3EK0OA9U

68

[ToBTOpeHue, 00o0IICHHE
CUCTEMATHU3aLIMS 3HAHUM.
Brruncienue yrios: Mexny
CKPEILMBAIOIUMUCA IPSIMBIMHU,
MEXIY NPSIMOM U IIJIOCKOCTHIO,
JIBYI'PAHHBIX YIJIOB, YIJIOB MEXIY
IIJIOCKOCTSAMU

https://m.edsoo.ru/X7CJU5L00

OBLIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68



https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

11 KUIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KoHTpoJbHbIe
padoThbI

IIpakTnuyeckue
padoThI

Jara
H3Y4YeHUH

JJIeKTPOHHBIEe HUu(poBbIE
o0pa3oBaTe/bHbIC peCypchl

Cdepa u map: neHTp, paguyc,
JMaMeTp; TUIONIA/Ib
MIOBEPXHOCTH Cepbl

https://m.edsoo.ru/TW8Z59CHJ

B3auMHoe pacnonioxeHue
cepsl U MIO0CKOCTH;
KacaTeJbHas TIOCKOCTh K
cdepe; monaab chepsl

https://m.edsoo.ru/YCMWC4M3I

N3o6pakenne cdepsl, mapa Ha
miockoctu. CeueHus mapa

https://m.edsoo.ru/QDCFSUGXE

IunuHapryeckas MOBEPXHOCTb,
00pa3yromme MUINHAPUIECKON
MTOBEPXHOCTH, OCh

HHHHHHPHHCCKOﬁ MOBCPXHOCTH

https://m.edsoo.ru/8516 BBEQO7

Hununnp: ocHoBaHUS U OOKOBas
IIOBEPXHOCTh, 00pa3yroas u
0Cb; IJIOLIaAbL OOKOBOH U
MOJHON MOBEPXHOCTH

https://m.edsoo.ru/M\W0JR979V9

N3o0b6paxenne nuiMHapa Ha
rockoctu. Pa3Béprka
uunuHApa. CeveHus LUIuHIpa
(TI0CKOCTBIO, MapaIeIbHON
WJIM TIePIIeHIUKYJIIPHOU OCH
HWJIAHIPA)

https://m.edsoo.ru/OYMSPW10Z



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

Konnueckast moBepxHOCTS,
o0pa3yromme KOHUY eCKOH
IIOBEPXHOCTH, OCh U BEpPIINHA
KOHHMYECKOM MTOBEPXHOCTU

https://m.edsoo.ru/H64QF3E6R

Konyc: ocHOBaHue U BepIInHa,
o0pa3yromas 1 och; IJI0IAlb
OOKOBOI1 U TTOJTHOM
HIOBEPXHOCTH

https://m.edsoo.ru/Q4EUBB6GT

VYceuéHHblil KOHYC:
o0pa3ylolye 1 BbICOTa;
OCHOBaHHMS 1 OOKOBas
MTOBEPXHOCTh

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

10

N3o0paskeHne KOHyca Ha
miockoctu. Pa3BépTka KoHyca.
Ceuenus kKoHyca (IJIOCKOCTHIO,
MapaJuleIbHON OCHOBAaHMIO, U
IJIOCKOCTBIO, TPOXOASAIIEH
yepe3 BEPILUHY)

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

11

KoMOunanus ten BpamieHus u
MHOT'OTPaHHHKOB

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

12

MHororpanHuK, ONMCAHHBIN
okoito cdepsl; chepa,
BIMCAHHAs B MHOTOIPaHHUK UJTU
B TEJIO BpaleHUS

https://m.edsoo.ru/RMYY1STLP

13

TTorsatue 06 00BEMe. OCHOBHBIE
CBOMCTBA 00BEMOB TENI

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

14

O0BEM NUIIMHIIpA, KOHYCa

https://m.edsoo.ru/\W8TGN5799

15

O6béM mapa u mwiomaab chepsl

https://m.eds00.ru/G7TAYCMIOTT



https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT

16

[TogoOHBIC TENA B
npoctpaHcTBe. COOTHOILIEHUS
MEX]y ILTOIAIMHI
MOBEPXHOCTEH, 00BEMaMHU
MOJA00HBIX TEJ

https://m.edsoo.ru/4NO4FYUUX

17

Kontponpsnas pabota no reMmam
"Tena Bpamenus" u "OOBbeMbI

n

TCII

https://m.edsoo.ru/KCOMHJISWW

18

BekTop Ha I10CKOCTH U B
MPOCTPAHCTBE

https://m.edsoo.ru/AQ405SB7C

19

CnoxeHue ¥ BEIYMTaHHUE
BCKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

YMHOXEHHE BEKTOpa Ha YHCIIO

https://m.edsoo.ru/4H7PLGBI1

21

Paznoxxenue BekTopa o TpéM
HEKOMIJIAHAPHBIM BEKTOPaM.
[IpaBuno napannenenumnena

https://m.edsoo.ru/NZSOLFWN1

22

Pemrenue 3agad, CBSI3aHHBIX C
MPUMEHEHUEM TTPaBUI AEH CTBUM
C BEKTOpamu

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

23

KoopanHatHo-BEeKTOPHBIHA
METOJ MPU PEUICHUH
reOMEeTPUYECKUX 3a/1a4

https://m.edsoo.ru/BB1139Z27U

24

[IpssmoyrosbHas cucrema
KOOpJMHAT B IPOCTPAHCTBE.
KoopauHnats! BekTopa.
[Ipocreiimue 3agaun B
KOOpJAMHATax

https://m.edso0.ru/X9TSDNSQ3

25

VYroi Mexay BEKTOpaMHu.

https://m.edsoo.ru/RPAQOMBCDO



https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO

CkansipHoe nNpou3BeICHUE
BEKTOPOB

26

Brruucnenue yrios Mexay
MPSIMBIMH M TUIOCKOCTSIMHU

https://m.edsoo.ru/EGRV3NF84

27

KonTtponsHas pabora o reme
"BeKTOpbl 1 KOOPAUHATHI B
npocTpaHcTse"

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpEHUE, 0000IICHHE U
CHCTeMaTh3alus 3HAHHA.
OcHoBHbIC QUTYPBI, (HAKTHI,
TEOPEeMbI Kypca MIIaHUMETPUU

https://m.edso0.ru/16 ASE1TYU

29

[ToBTOpenue, 06001IeHHE 1
CHUCTEMaTH3allHsl 3HaHUM.
OcHoBHBbIE QUTYpBI, (PAKTBHI,
TEOpeMbI Kypca IIaHUMETPUH

https://m.edsoo.ru/NVEMVY73YE

30

[ToBTOpeHue, 00o0IIeHHE U
CHCTEMAaTHU3allus 3HAHUH.
3ajaun MIaHUMETPUU U METOJIBI
WX peleHus

https://m.edsoo.ru/UF02M943T

31

[ToBTOpEHue, 0600IIeHHE U
CHCTEMaTH3aIus 3HAHUH.
3ajaun MIaHUMETPUU U METOJIbI
WX peIIeHus

https://m.edsoo.ru/FG4PJN2IF

32

[ToBTOpEHUE, 0000IICHHE U
cucTeMaTHh3alus 3HaHUH.
OcHoBHbIC QUTYpBI, (HAKTHI,
TEOPEMBI Kypca CTepEeOMETPHH

https://m.edsoo.ru/ZY6BYLY7W

33

Wrorosas koHTpoJbHas paboTa

https://m.edsoo.ru/\VP8CXOC4C



https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C

34

[ToBTOpeHue, 0600MICHNE U
cucTeMaTu3anysa 3HaHUuU

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

OBUIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

34



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemMblie nMpeqMeTHBbIE Pe3y/1bTAThl 0CBOCHHSI OCHOBHOIM
NpoBePsAEMOro .
o0pa3oBaTe/ibHOI MPOrpamMMbl CpeHEro 001ero 06pa3oBaHus
pe3yabrara
7 I'eomerpus
7.1 OnepupoBaTh NOHIATUSIMH: TOYKA, IPsIMasi, MIOCKOCTh
25 [IpyuMeHsITh aKCMOMBI CTEPEOMETPUU U CIIECTBUS U3 HUX MPU PEIICHUU
' reoMEeTpUYECKUX 3a/1a4
23 OnepupoBaTh NOHITHSMM: MAPAJICIBHOCT W IEPHEHIUKYISIPHOCTD
' IPSIMBIX U INIOCKOCTEN
-4 KnaccuguimpoBaTs B3aUMHOE PacHOIOKEHHUE MPAMBIX U IJIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBarh MOHATHAMHE: JIBYTPAHHBIA YTroj, TPaHU IBYTPAHHOIO yTIia,
7.5 pedpo ABYrpaHHOTO YIJia, IWHEWHBIN YroJl ABYTPAHHOTO yIJIa, TpajayCHas
Mepa ABYIPaHHOTO yIiia
6 OnepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, BBIMYKJBIA U HEBBITYKIIbII
' MHOT'OI'PaHHUK, 3JIEMEHTHI MHOTOTpaHHHKA, IPAaBUIbLHBI MHOTOTpaHHUK
- Pacno3sHaBaTh OCHOBHBIE BHJIbI MHOIOTPAaHHMKOB (IIMpaMHUAa, MpHU3Ma,
' IPSAMOYTOJIbHBIN Napaenenumnes, Kyo)
KnaccudumupoBath  MHOTOTpaHHHMKHM, BbIOMpass  OCHOBaHUS IS
- knaccuukanuu  (BBIMYKJIBIE W HEBBINYKJIbIE  MHOTOI'PaHHHKH,
' NpaBUJIbHbIE MHOTOTPAHHUKH, TpPsIMble H  HAKJIOHHBIE MPHU3MBI,
napasuiesenuIebl)
- OnepupoBatb HOHSTHUSMU : CeKyIuas IJIOCKOCTD, ceueHue
' MHOTOTPaHHUKOB
210 OOBbACHAT,  NPUHIUIBI  [OCTPOEHUS]  CEYEHHH  MHOIOrpaHHMKOB,
' UCIIOJIb3YsI METOJ, CIE10B
CtpouTh ceueHHs MHOTOIPaHHHUKOB METOJOM CJIEIOB, BBIMOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 0OBbEMHBIX UTYD:
BH/]I CBEPXY, COOKY, CHU3Y
7.12 PemaTe 3a1aun Ha HAXOXKJIEHUE TEOMETPUIECKUX BEIMYUH IO 00pasimam




WM ajdropuTMaMm, MPUMEHSII W3BECTHbIE AHAIMTUYECKUE METOABI MPU
pELlIEHUM CTaHJApPTHBIX MaTeMaTHYECKMX 3ajlad Ha BBIYUCIEHUE
pacCTOSTHUI MEXAY ABYMSI TOYKaMH, OT TOUKH J0 MPSAMOM, OT TOYKHU 10

IJIOCKOCTH, MEKIY CKPCIINBAIOIMIUMHUCA MTPSAMBIMU

7.13

Pematsn 3aJa4i Ha HAXOXKIACHUC I'COMETPUUCCKHUX BCJIWYHH I10 06pa3uaM
HIIM aJIropuT™MaM, INPHUMCEHASA H3BCCTHBIC AHAJIMTHUYCCKHC MCTOAbI IIpHU
PCHICHUKN CTAHAAPTHBIX MATCMATUYCCKUX 3adda4 HaA BBIYUCIICHUC YIJIOB
MCKAY CKPCHIUBAOIIHUMHUCA HPIAMBIMU, MCKIY HpSIMOﬁ 1 ITIJIOCKOCTBIO,

MCKAY IINTOCKOCTAMU, IBYT'PAHHBIX YT'JIOB

7.14

Bbuucnsate 00bEMBI W IIIOIIAAM TOBEPXHOCTEH MHOIOIPaHHHKOB
(mpu3Ma, nmupamMua) ¢ IpuUMeHeHueM (popMyJ, BEIUUCIATH COOTHOIIEHUS
MEXTY 1oL IIMU MOBEPXHOCTEH, o0BEMamMu 0 J0OHBIX

MHOT'OI'pPaHHHUKOB

7.15

OHepI/IpOBaTB MMOHATHAMU: CUMMCTPUSA B IIPOCTPAHCTBE, LICHTP, OCb H

IUIOCKOCTh CUMMETPUH, IIEHTP, OCh U MJIOCKOCTh CUMMETPUU QUTYPHI

7.16

W3Bnekats, mpeoOpa3oBbIBaTh W WHTEPHPETHPOBATH HHPOPMALHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypaxX, NPEICTaBICHHYIO Ha

YepTekKax U pUCyHKaxX

7.17

[IpumensTe reoMmerpuueckue (akThl AT PELISHHs] CTEPEOMETPHUECKUX
3a7a4, NPEAIOararllluX HECKOJBKO IIAaroB PEUIEHUs, €CIIM YCIOBHUS

IMPUMCHCHUS 3a/IaHbl B SIBHOM (bopMe

7.18

[IpumenaTs mnpocTelinne NpOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-

KOMMYHUKAIITUOHHBIC CUCTCMbI ITPU PCIICHUU CTCPCOMECTPUICCKUX 3a1a1

7.19

[IpuBoauTs NMpUMEpPB MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOLE U

JKU3HH, PACIIO3HABATDL IMPOSABJICHNUEC 3aKOHOB I'€COMCTPHUU B HCKYCCTBEC

7.20

[IpuMeHsATh MOJTyyeHHbIE 3HAaHUS Ha IPAKTHKE: aHAJIU3UPOBATh peabHbIe
CUTyalldd U IPUMEHATh M3yYEHHBbIE IIOHATUS B IPOIECCE IOHCKa
pEILIECHHUS MaTeMaTH4eCKH copMyIMpoBaHHON npo0JIeMBlI,
MOJIEIMPOBATh PEasbHbIE CUTYallUM Ha SI3bIKE€ M€OMETPHH, MCCIIEI0BAThH
HOCTPOECHHBIE MOJIETM C HCHOJb30BAHMEM TI'€OMETPHUECKUX MOHITUH U
TeopeM, armapara aiareOpsl, pemaTh NpaKTHYECKUe 3a/1a4M, CBI3aHHbIE C

HaX0XJICHUEM I'COMCTPUYCCKHUX BCINYNH




11 KJIACC

Kon IIpoBepsiemble MpeMeTHbIE Pe3yIbTAThI 0CBOEHNUS OCHOBHOIA
NpoBePsIeMOro .
o0pa3oBaTe/ibHOI MPOrpamMMbl CpeIHero 001Iero 0Opa3oBaHus
pe3yJabTara
6 ['eomerpus
OmnepupoBath MOHATUSAMH: IWIMHAPHYECKAsl MOBEPXHOCTh, 00pa3yroIIye
61 IWIMHAPUYECKONW TTOBEPXHOCTH, IMIJIMHAP, KOHUYECKash IOBEPXHOCTh,
' oOpasyrolmme KOHHYECKOW  IOBEPXHOCTH, KOHYC, cdepuyeckas
IOBEPXHOCTb
6.2 Pacno3znaBaTh Tena BpanieHus (UIMHAP, KOHYC, cdepa u map)
6.3 OOBSACHATH CIIOCOOBI TTOTYUYEHUS TEJ BpaIleHUS
6.4 KnaccuduiupoBats B3auMHOE pacioioKeHne chepbl U MIOCKOCTH
OnepupoBarh MOHATHUSMHU: IIAPOBOM CETMEHT, OCHOBaHHE CErMeHTa,
6.5 BBICOTA CETMEHTA, IApOBOM CJIOH, OCHOBAaHHE IIAPOBOTO CJIOS, BHICOTA
IIAPOBOTO CIIOS, IIAPOBOI CEKTOP
6.6 Berauciasate 00bEMBI M IUIOMIAAM IMOBEPXHOCTEH TEJd BpallCHUs,
' TE€OMETPHYECKUX TeJ C MPUMEHEHHEM (HOpMyJT
OnepupoBarh TMOHATHUSMHU: MHOTOTPAHHHK, BIHMCaHHBIA B cdepy u
6.7 OINMHCaHHBINA OKOJIO chepsl, chepa, BIHCAHHAS B MHOTOTPAHHHUK UJIH TEIO
BpAIICHUS
6.8 BbUUCHATE COOTHOIIEHUS MEXIY IUIOMIAJIMH MOBEPXHOCTEH U
. 00bEMaMU MOTOOHBIX TEJ
6.9 N3o0paxkats m3yyaembie GUTYpPBl OT PYKH M C MPHUMEHEHHEM HPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BbImonHATE  (BBIHOCHBIC) IIJIOCKHE YEPTEKH W3 PHCYHKOB IIPOCTBIX
6.10 00BEMHBIX (QUryp: BHUJ CBEpXY, COOKY, CHHU3Y; CTPOUTH CEUEHHUS Tel
BpALICHUS
W3BnexaTb, MHTEPHPETHPOBATh H TNPEOOPA3OBBIBATE HH(POPMALHUIO O
6.11 IPOCTPAaHCTBEHHBIX TI'€OMETPUUECKUX (QUrypax, NPEICTaBIECHHYI Ha
gepTeKax ¥ pUCyHKax
[TpumeHsTH TeoMeTpudeckne (GakThl I PEHICHHs] CTEPEOMETPUIECKUX
6.12 3aa4, MPEANONArarIliX HECKOJBKO IIAroB pPEIIEHHs, €CIH YCIOBHS
NPUMEHEHUS 3a/1aHbl B IBHOU (opme
6.13 OrmeprpoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonHare ,I[CﬁCTBPIH CJIOXKCHHA BCKTOPOB, BbIUMTAHHA BCKTOPOB U
YMHOXXCHHA BCKTOpa Ha 4YHUCIIO, OG’bHCHHTb, KakKuMH CBOMCTBAMHM OHHU

00J1agaroT

6.15

[IpuMeHsTh MpaBUIIO MapaiesenuIeaa Npyu ClI0KEHUU BEKTOPOB

6.16

OHepI/IpOBaTI) MOHATHAMUA: JCKAPTOBBI KOOPAWHATBI B HNPOCTPAHCTBE,
BCKTOpP, MOAYJb BEKTOpAd, PaBCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOpPA,
yroax M™MeEXay BEKTOpaMu, CKaJIApHOC IMPOU3BCIACHUC BCEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLI

6.17

Haxonute cymMMy BEKTOPOB M IPOU3BEICHHE BEKTOpA HA YHUCIO, YroJl
MEXJY BEKTOpaMH, CKAJLIPHOE IIPOM3BENCHUE, PACKIaAblBaTh BEKTOP 110

JABYM HCKOJIJIMHCAPHBIM BEKTOPaM

6.18

3aznaBaTh IJIOCKOCTh YPAaBHEHUEM B 1€KapTOBOM CUCTEME KOOPIUHAT

6.19

Pematsn HpOCTGfILHPIG ICOMCTPUUCCKUEC 3alauyd Ha JTIPUMCHCHUC

BCKTOPHO-KOOPAUWHATHOT'O METO1a

6.20

Pematsn 3aJa4yd Ha JA0Ka3aTCJIbCTBO MATCMAaTHYCCKUX OTHOILIICHUNA U
HaXO0XJICHUC I'COMCTPUUCCKUX BCIMYHUH I10 06pa3uaM HJIK aJIropuT™Mam,
IMPUMCHAA HU3BCCTHBIC MECTOABbIL Ipn PCUICHUHA CTaHJAapPTHBIX

MaTEMaTH4YCCKHX 3aJa4

6.21

[IpumeHsATp NpoCTEHIIME MPOrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-

KOMM YHUKAI[MOHHBIE CUCTEMBI IIPY PELIEHUH CTEPEOMETPUUECKHUX 3a7ad

6.22

[IpuBOINTH MpUMEPHI MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U

JKU3HU, PACIIO3HABATH MMPOABJICHUC 3aKOHOB I'COMCTPHUHU B HCKYCCTBC

6.23

[IpumeHsaATs TOJlydeHHbIE 3HAHUS HAa MPaKTUKE: aHAJIU3UPOBATH
peasibHble CUTYyallud M TPUMEHSTh HM3YYECHHbIE TOHSTHS B TIpOIlEcCe
MOWCKAa pEeLIeHHs] MaTeMaTU4ecKd CcHOpPMYIMpPOBAaHHONH MPOOIEMBI,
MOJIETUPOBATh peajibHble CUTYALlMU HA SI3bIKE T'€OMETPHUH, UCCIEA0BaTh
MOCTPOEHHBIE MOJEIN C HUCIOJIb30BAHUEM T'€OMETPUYECKUX MOHITHH U
TEopeM, amnmnapara aiaredpbl, pemarb MPakTHYECKUE 3a/1a4H, CBSI3aHHbIE C

HaxXO0XJACHHUEM I'COMCTPUUCCKUX BCIINYNH




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJTIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

7.1

OcHOBHBIE TOHATHUS cTepeoMeTpud. Touka, Mpsmasi, MIOCKOCTb, MPOCTPAHCTBO.
ITonatne 00  aKCMOMAaTUYECKOM  IIOCTPOCHMM  CTEPEOMETPUM:  aKCHOMBI

CTCPCOMCTPUHN U CICACTBUA U3 HUX

7.2

B3auMHOe pacnosiokeHMe HOpsAMBIX B [POCTPAHCTBE:  IE€PECEKAIOLIUecs,
MapajulesibHble W CKpelMBarolmuecss ImnpsaMble. [lapamnenbHOCTs HOpPSIMBIX U
IJIOCKOCTE B  MPOCTPAHCTBE: IMApaJUIeNbHbIE MpPSIMbIE B  IMPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX NPSAMBIX, NAPAIIIEIbHOCTh MPAMOM M IIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMH, YroJl MEXKAy MpsSIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEN: MapaliebHbIe MIOCKOCTH, CBOMCTBA MapaJlIeIbHBIX
miockocter. Ilpocrelimme mpocTpaHCTBEHHBIE (UTYpPhl HAa IJIOCKOCTH: TETPadap,

Ky0, mapajuienenurnes, IoCTpOeHHe CedeHHM

7.3

[lepnieHIMKYJISAPHOCT NPSAMOM U IUIOCKOCTH: IEPHEHAUKYISAPHBIE MpsSMbIC B
MIPOCTPAHCTBE, MPSIMBbIE NMAPAJUIEIIbHBIE U IEPIEHINKYIJISPHBIE K IIIOCKOCTH, TPU3HAK
MEPIIEHINKYJIIPHOCTH MPSIMON U MJIOCKOCTH, TEOpEMA O MPSAMON NEepIEHANKYISPHON
IJIOCKOCTU. YTJBl B MPOCTPAHCTBE: Yrol MEXAy HpsIMOA M IJIOCKOCTBIO,
IBYTPaHHBIM YroJ, JIMHEWHBIA Yroys JBYrpaHHOro yria. IlepneHaukynsap wu
HAKJIOHHBIEC: PACCTOSHUE OT TOYKM IO IIJIOCKOCTH, PACCTOSHUE OT MPAMOH 10
IJIOCKOCTH, IPOEKLUUs (PUTyphl HA IUIOCKOCTb. IleprneHauKyIsipHOCTh MIOCKOCTEH:
IIPU3HAK  NEPHEHIUKYJISAPHOCTH  JBYX  IUIOCKOocTed. Teopema o  Tpéx

nepreHaNKyIspax

7.4

IlonsiTME MHOrOrpaHHHKAa, OCHOBHBIE 3JIEMEHTbl MHOIOI'DAHHMKA, BBIIYKIBIE M
HEBBIIIYKJIBIE MHOTOIPaHHUKHM, pa3BEPTKA MHororpaHHuka. IIpusma: n-yrosbHas
npu3Ma, TPaHd U OCHOBAHUS MPHU3MBI, MpsAMas M HAKJIOHHAS MPHU3MBbL, OOKOBasl H
IIOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenunes, npsMOyroJbHbIN Napaieaenun e
u ero cBoictia. [Iupamua: N-yrojapHas NUpaMuia, FpaHd U OCHOBAHME IUpPaMUbL,
OoKoBas M TOJHAs MOBEPXHOCTh MUPAMUbl, MPaBUIbHAS U yCEUEHHAas MUpaMUja.
OnemMeHTsl MNpuU3Mbl M NHUpaMubl. [IpaBuibHBIE MHOIONpaHHUKH: IOHSTHE
[IPaBUJIBHOIO MHOTOI'PDAaHHMKA, IpaBUJIbHAs IPU3Ma M IIPaBWIbHAs INHUpaMUia,

IIpaBWJIbHAS TPEYrojbHasl NUpaMKia U IpaBUIbHBIN TeTpadap, kyO. [IpencraBienue




O NpaBUJIbHBIX MHOTOTPAaHHMKAX: OKTa’Jp, JOJAEKa’dp M ukocadapyrue CeueHus
MIPU3MBbI U TUPAMU/IBL
CummeTpusi B TNPOCTPAHCTBE: CHMMETPHS OTHOCHUTEIBHO TOYKH, MPSIMOH,
7.5 MJIOCKOCTU. DJIEMEHThl CUMMETPUM B IUpaMuJax, napajjieenuneaax, npaBuibHbIX
MHOTOI'paHHHUKAX
Brruucnenne »1eMEHTOB MHOTOIPAaHHHKOB: pE&Opa, amaroHanw, yriel. [lnomans
OOKOBOM TOBEPXHOCTH M TIOJHOW IOBEPXHOCTH MPSAMON NPU3MBI, ILIOLIAAb
7.6 OCHOBaHUH, TeopeMa 0 OOKOBOH MOBEPXHOCTH MPsAMON mpu3Msl. [1nomans 00KoBoi
MOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOM NHpaMUIbl, TEOpeMa O IUIOIIAIU
yceu€HHoi nupamusl. [Toasatre 06 00béMe. OO0BEM MUPaAMUIBI, TTPU3MBI
-4 [Tono6usbie Tena B mpocTpancTBe. COOTHOLICHHUS MEXAY IUIOMIAISIMH TTIOBEPXHOCTEH,
' 00BEMaMU MOTOOHBIX TEJ
11 KUIIACC
Kon IIpoBepsieMblil 3JIEMEHT COAEPKAHUSA
6 ['eomerpus
[{unuHapruYecKkas MOBEPXHOCTh, O0PA3yIOMINE ITUIMHAPUIECKON MTOBEPXHOCTH, OCh
6.1 MUJIMHAPUIECKON TOBEpXHOCTH. LlunmHAp: ocHOBaHWS W OOKOBas MOBEPXHOCTB,
o0pa3yromas u 0Ch, IJIOMIA/Ib OOKOBOK M MOJHOM MOBEPXHOCTH
Konunyeckas moBepxHOCTh, 00pa3yroIe KOHNIECKOM MOBEPXHOCTH, OCh U BEPIIMHA
6.2 KOHUYECKON moBepXHOCTH. KOHyC: OCHOBaHWME WM BEpIIMHA, O0pa3yromasi U OCh,
' Ion@aab OOKOBOM M TOJHOW TMOBEPXHOCTH. Y CEUYEHHBIH KOHYC: oOpa3yroiue U
BBICOTA, OCHOBAHMSI U OOKOBasi TOBEPXHOCTh
Cdepa u map: ueHtp, paauyc, 1uaMeTp, TIOMIab MOBEpXHOCTU chepbl. B3aumHoe
6.3 pacmonoxeHue cdepbl U MIOCKOCTH, KacaTelbHas MJIOCKOCTh K cdepe, MIoNanb
cdepsl
6.4 N300paxkeHre Te BpalleHUsI Ha TUIOCKOCTH. Pa3BEépTKa IMIIMHIPA  KOHYyCa
6.5 KomOunanuu Tten BpalleHus W MHOTOTPAHHMKOB. MHOIOrpaHHMK, OINMCaHHBIN
' okoio cdepsl, chepa, BNUCAHHAS B MHOTOTPAaHHUK, UITH TEJIO BPAIICHUS
[Tonstue 06 o0béme. OcHOBHBIE cBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
6.6 OpSMOYTOIIFHOTO Tapajuienenunena u ciueactBus u3 He€. OO0bEM mUIMHApA,
koHyca. O0BEM mmIapa u nomans cheps
6.7 [Tomobusie Tema B mpocTpancTBe. COOTHONICHHS  MEXKIY  IUIOMAASMHU
' MOBEPXHOCTEHN, 00bEMaMu OT0OHBIX T




Ceuennsi umiauHapa (MapajuleNlbHO M TMEPHEHAUKYJISPHO OCH), CEUYEHHS KOHyca

o8 (mapasuiesibHOEe OCHOBAHUIO U MPOXO/AIlEe YEPe3 BEPIIMHY), CEUCHHUS 11apa
BekTop Ha miockoctd M B mpocTpaHcTBe. ClIO)KEHHME U BBIUUTAHUE BEKTOPOB.
6.9 YMHOXEHHe BEKTOpa Ha 4uciio. PaznoxeHue BeKTOpa Mo TpEM HEKOMILJIaHAPHBIM
' BekTopam. [lpaBuno mapamnenenunena. Pemenne 3amad, CBSI3aHHBIX €
IIPUMEHEHUEM IIPABUII IEHCTBUI C BEKTOPAMHU
[IpsMoyronbHas cucTeMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BeKTOpa.
6.10 [TpocTeifmme 3amauyn B KOOpAMHATax. Yroid Mexay BekTopamu. CkaispHoe

IMPONU3BCACHUEC BCKTOPOB. Breraucnenue YIJI0B MCXKAY MNPAMBIMU U IINIOCKOCTAMMU.

KOOp}IHHaTHO-BeKTOpHBIﬁ MCTOJ IIPpU PCUHICHUU I'COMCTPUUICCKUX 3a/1a1




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHHUA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
IHPOI'PAMMBI CPEJHEI'O OBILIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeGOBaHUS K MPEeIMETHBIM Pe3yJIbTATAM 0CBOCHHS
NpoBePsAEMOro OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMBbl CpeJIHero o01ero
TpeOOBaHNUs o0pa3oBaHus

Bnanenue MeromaMu JTOKa3aTelIbCTB, AJITOPUTMAMH DPEHICHHS 3ajad;
yMeHHe (OPMYJIMPOBATh W ONEPUPOBATH MMOHITHIMH: OMNpEICICHUE,
aKcHoMa, Teopema, CIEICTBHE, CBOWCTBO, IMPH3HAK, 10KA3aTeNbCTBO,
pPaBHOCHJIbHBIE (DOPMYIIHPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBATH
0o0paTHOE W MPOTUBOIOJIOKHOE YTBEPKICHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, WCIOJIB30BaTh METOJl MATEeMATHYECKON WHIYKIIHH;
NPOBOJMTh  JIOKA3aTEIbHBIC PACCY)KACHUS MpU PEUICHUH 3ajad,
1 OLICHMBATh  JIOTMYECKYI IPABWILHOCTh  PACCYXKICHHI; yMEHHE
OIEPUPOBATh MOHSATHUSIMH: MHOXXECTBO, MMOJAMHOXXECTBO, ONEPAlMU HaJl
MHOXKECTBAMHU; YMCHHE HCIOJb30BATh TEOPETHUKO-MHOMXKECTBECHHBIM
amnmapar JJIsl OMMMCAHUS PEabHBIX MPOIECCOB U SBJICHUI M TIPU PEIICHUU
3ala4, B TOM 4YHCJIE W3 JIPYTUX YYCOHBIX TNPEIMETOB, YMCHHE
OTIepHPOBATh MOHATUAMU: Tpad, CBSI3HBINA rpad, aepeBo, MUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJlaBaTh M OMNKCHIBATH Tpadbl pa3IHYHBIMU

crioco0aMu; UCIOIb30BaTh rpadbl MpH peIeHUH 3a1a4

YMeHue omnepupoBaTh MOHATUSMHU: HATYypalbHOE YHUCIO, LIEJI0€ YHUCIIO,
CTENEHb C LEJIbIM MoKa3aTesieM, KOPeHb HAaTypaJbHOU CTENEHU, CTEIEHb
C pauMOHANBHBIM  I[IOKAa3aTelieM, CTENeHb C  JIEUCTBUTEIbHBIM
mokazaTteneMm, JiorapumM dYHMCclIa, CHHYC, KOCHHYC U  TaHTEHC
IPOU3BOJILHOI'O YMCIIA, OCTATOK IO MOAYJI0, pPalHUOHAIBHOE YMCIIO,
UppalMoOHaJbHOE  YHUCJIO,  MHOXECTBA  HATYPaJbHBIX,  IEJBIX,
2 palMOHABHBIX, JCHCTBUTENBHBIX UHCEN; YMEHHE HCIOJb30BaTh
NpPU3HAKK JEIMMOCTHA, HAMMEHBIINI OOIIMIA JeJUTEeNb U HauMEHBIIEee
of1iee KpaTHOE, anropuT™M EBKIHMAa mpu pelieHnn 3a1a4; 3HAaKOMCTBO C
pa3IMYHBIMA ~ TO3ULHUOHHBIMM  CHUCTEMAaMH  CUUCICHHUS; yMEHHE
BBHITMIOJIHATh BBIYUCIICHUE 3HAYEHUN M TpeoOpa3oBaHUsS BBIPAXKEHUH CO
CTemeHsMU U Jyorapudmamu, npeodpazoBaHUsl APOOHO-PAMOHAIBLHBIX

BBIpa)KeHPIﬁ; YMCHHC OIICPpUPOBATL IMOHATHAMMU: IMOCICAOBATCIIbBHOCTD,




apudmernueckas nporpeccus, reoMeTpuyecKas nporpeccus,
OeCKOHEYHO yObIBaomass TreOMETpHYecKas IPOrpeccHs; yMEHHEe
3a/1aBaTh MOCIEA0BATEIBHOCTH, B TOM YUCJIE C IIOMOIIBI0 PEKYPPEHTHBIX
dopmys; yMeHHE OINEepuUpOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
CONpPsDKEHHBIE KOMIUJIEKCHBIE YHCTIa, MOAYJb U apryMEHT KOMILJIEKCHOTO
yucna, ¢opmMa 3amuCH  KOMIUIEKCHBIX 4Hcesnl (TeomeTpudeckas,
TPUTOHOMETpUYeCcKass M  aiaredpamdeckas); yMeTb  IPOU3BOJUTH
apudmMernueckue AEHCTBUS C KOMIUIEKCHBIMH YHCIAMHU; IPUBOAMTH
OpUMEpbl  MCIOJIb30BAaHUS  KOMIUIEKCHBIX  YHCEN;  ONEpPUpPOBATh
MOHATUAMM: MaTpuua 2X2 u  3X3, onpegenuTedb MaTpUILbI,

TCOMCTpHUY €CKHU CMBICII OIMPECaACINUTECIIA

YMeHue onepupoBaTh MOHATHAMM: PalMOHAJBHBIC, UPPALUOHAIBHBIC,
MOKa3aTelbHbIE, CTENEHHbIE, Jorapu@MUYEcCKue, TPUTOHOMETPUUECKHE
YpPaBHEHHUsI U HEPABEHCTBA, HX CHCTEMbI; YMEHHE OIEPUPOBATH
MOHATUSIMU: TOXJIECTBO, TOXAECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa YPAaBHEHHM M HEPABEHCTB, PaBHOCUJIBLHOCTh
YPaBHEHMI, HEpPaBEHCTB MW CHCTEM; YMEHHE pellaTb YPaBHEHHS,
HEPaBEHCTBA M CHCTEMBI C IIOMOILIBIO pa3JIMYHBIX NPUEMOB; peHIaTh
YPaBHECHMS, HEPAaBEHCTBA M CHUCTEMbl C I1IapaMeTpOM; IIPUMEHSATH
YPaBHEHMsI, HEPABEHCTBA, UX CUCTEMBI IJIs PEIICHUS MaTEMaTUYECKUX

3a/1a4 U 3a]1a4 U3 pa3IMuHbIX 001acTel HayKH U peajbHOM KU3HU

YMeHue omnepupoBaTh MOHATHAMHU: (YHKIHS, YETHOCTH (YHKIHUH,
NePHOANYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (YHKIIMHM, MOHOTOHHOCTH
(GyHKUIMH, SKCTpEeMyM (QYHKLHH, HanOOJbIlIee U HaUMEHbIIEE 3HAYEHUS
GbyHKIMM Ha TPOMEXKYTKE, HepepbIBHAS (DYHKIMS, aCUMITOTHI rpaduka
¢byHkuMU, IepBas ¥ BTOpas NPOU3BOHAS (YHKIUH, T€OMETPHUYECKUNA U
(GuU3MYECKHil CMBICI TPOM3BOJAHON, IepBOOOpa3Has, OmpeneaEHHbIN
MHTErpajl; yMEHUE HAaXOJUTh ACUMIITOTHI Ipaduka (QyHKLUUU; yMEHHE
BBIUMCIATH MPOU3BOJIHBIE CYMMBI, TPOM3BEIACHMS, YacCTHOIO U
KOMIIO3UIIMM (YHKIMI, HAXOOUTh ypaBHEHUE KacaTeJIbHOU K rpaduky
GyHKIMK;, YMEHUE HAXOAWTh MPOM3BOAHBIC DJIEMEHTAPHBIX (DYHKIUN;
YMEHHUE HCIIONB30BaTh IIPOU3BOJHYIO [UIS HCCIIENOBaHUS (YHKUHUH,
HaXOJUTh HamOOJbIIME M HAUMEHBbIIME 3HAYeHHs (QYHKIHH; CTPOUTH
rpaduky MHOTOYJIEHOB C MCIIOJIb30BAHHEM amrapaTta MaTeMaTH4ecKoro
aHajau3a; MPUMEHATHh MPOU3BOJHYIO JUII HAXOXKJIECHHUS HaWIy4dLIero

PeUICHUA B IMPUKIAAHBIX, B TOM YHCJIC COLHMAJIBbHO-3KOHOMHNYCCKHUX H




bu3MUecKrX 3a/Jadax; HaXOIUTh IJIOMAIN U 00bEMBI (DUTY C TIOMOIILIO
WHTErpaja; MPUBOIUTH MPUMEPbl MaTEMaTHUYECKOTrO MOJCIMPOBAHHS C

MOMOIIBI0 U (P epeHITNaNbHBIX YPaBHEHUN

YMeHue omepupoBaTh TMOHATHAMH: Tpaduk QyHKIUH, oOpaTHas
byHkuus, koMmrosunus (GpyHKUWUN, TUHEWHas (QYHKIHS, KBaIApaTHIHASL
byHKIHSA, panuoHabHas byHKIHS, CTereHHas byHKIHSA,
TPUTOHOMETpUYCCKUE  (DYHKIMH, OOpaTHbIE TPUTOHOMETPHUECKUE
GyHKIMM, TOKa3aTelbHas | Jorapudmudeckas QYHKIMH, YMEHHUE
CTPOHTh T'paUKU M3YYCHHBIX (YHKIUH, BBINOJHATH MPEOOPa30OBAHMS
rpadukoB (pYHKLIMHA, HCIOJIB30BAaTh IPaQUKH A1 U3ydEHHUS IPOLECCOB U
3aBUCHMOCTEH, TPU PEIICHUH 3a]a4 U3 JAPYTUX YIeOHBIX MPEIMETOB H
3a/lay U3 pealbHOW KU3HU; BRIPAXKATH (HOPMYIIaMUA 3aBHCUMOCTH MEXKIY
BEIMYMHAMH; HCIOJb30BaTh CBOMCTBA U rpaduku QyHKOMA IS
pelleHusl ypaBHEHUN, HEPaBEHCTB M 3aJlad ¢ MapaMeTpamu; u300paxkaThb
HAa KOOPAMHATHOM IUIOCKOCTH MHOXECTBA pELICHH ypaBHEHUH,

HEPABCHCTB U UX CUCTEM

YMeHue peniate TEKCTOBBIE 3aJadyM pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, I0JIU U YacTH, Ha JABIMXKEHHUE, paboTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAJOTH, 3a7a4y U3 00JaCTH YIPaBJICHUS JIMYHBIMU U CEMEUHBIMU
¢uHaHCAaMM); COCTaBJIATh BBIPAXKECHUSI, ypaBHEHUS, HEPAaBEHCTBA M HUX
CHUCTEMBI O YCJOBHMIO 3a/Jaud, UCCIENOBATh MOJYYEHHOE DPEIICHHE M
OLICHMBATh MPABIONONO0OHOCTh PE3YJbTAaTOB; YMEHHE MOJCIHUPOBAThH
peasbHbIE CHUTyallud HA SI3bIKE MAaTEMAaTHKH; COCTaBIIATH BBIPAXKEHUS,
YpaBHEHMS, HEPAaBEHCTBA M HUX CHCTEMBI II0 YCIOBUIO 3aJa4H,
UCCIIEN0BAaTh IIOCTPOEHHBIE MOJEIM C MCIOJIb30BAHMEM aIlllapara

anreOppl, UHTEPIPETUPOBATH MOJIYUEHHBINA PE3yIbTaT

YMeHue onepupoBaTh MOHATUSAMH: CpeAHee apu(dMeTHYecKoe, MeAHaHa,
HauOonblllee W  HAWMEHbIIEEe 3HAUYCHHS, pa3Max, JAHCIEpCHs,
CTaHJapTHOE OTKIIOHEHHE YHCIOBOrO HaOOpa; yMEHHE W3BJICKATh,
UHTEPIPETUPOBATh HH(OPMAINIO, MPEICTABICHHYIO B Ta0JmMIax, Ha
qUarpammax, rpaukax, OTpaXkarollyl CBOHCTBA peabHBIX MPOIECCOB U
SIBJICHHIA; TIPEJCTABIISITh MHPOPMAITUIO C TIOMOIIBIO TAOIHII U TUATPaMM;
UCCIIEZIOBATh CTAaTHCTUYECKHE JAaHHBIE, B TOM YHCIE C MPUMEHEHHEM
rpa@u4ecKkux  METOJOB UM  DIEKTPOHHBIX CPENCTB; TpadudecKu
UCCIIEZIOBATh COBMECTHBIC HAONIONEHUS C TIOMOIIBIO JHArpamMm

paccenBaHus U JIMHEHHON PErpeccuu




YMeHue omnepupoBaTh IMOHSITUSIMHU: CIyYalHBIM OIBIT W CIIy4ailHOE
COOBITHE, BEPOSTHOCTh CIy4YalHOTO COOBITHUS, YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIOJb30BAaHUEM TpapUuecKuX METOMOB; MPUMEHSITh
(bopMyJIbl CIOKEHUS UM YMHOXKEHHsI BEpOATHOCTEH, (hopMyny mHoJHOM
BeposiTHOCTH, (hopmyiy bepryiim, komOuHaTOpHBIE (GaKThHl U POPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI; YMEHHE OIepHPOBATh
MOHATUAMM: ClIydaliHasi BeEJIMYMHA, pACIPEIEIICHUE BEPOSTHOCTEN,
MaTeMAaTHYECKOE OKHMIAHUE, OUCIEPCHS W CTAaHIApTHOE OTKJIOHEHHE
Clly4ailHOM BENWYUHBI, (QYHKIUU pacrpeneiieHus U IUIOTHOCTH
PaBHOMEPHOr0, II0Ka3aTeJIbHOIO M HOPMAJbHOIO pacIpe/iesieHul;
YMEHHUE HCIIOIb30BaTh CBOMCTBA M3YyUYEHHBIX pACHpENENICHUN I
pelieHuss 3a7ad; 3HAKOMCTBO C TOHSATUSMHU: 3aKOH OOJBIIMX 4YHUCEN,
METOJIbI BBIOOPOYHBIX HCCIEAOBAHHI; YMEHHE TNPUBOAUTH IPUMEPHI
MPOSIBJICHUS] 3aKOHA OOJBIINX YUCET B NMPUPOIHBIX U OOIIECTBEHHBIX
SABJICHUSIX; YMEHUE ONEPUPOBATH NOHATUSIMU: COYETAHHUE, TEPECTAHOBKA,
YUCIIO COYETAaHUH, YUCIO IEPECTAaHOBOK; OMHOM HpIOTOHA; yMeHme
IPUMEHSTh KOMOMHATOPHBIE (PAKTHI U PACCYKICHUS AJI PEIICHUS 3a/1a4;
OLICHUBATh BEPOSTHOCTH peanbHbIX COOBITHI; COCTaBJISITh

BEPOSTHOCTHYIO MOJI€NIb U HHTEPIPETUPOBATH MTOTYYEHHBIM pe3yabTaT

YMeHue onepupoBaTh MOHATHUSAMH: TOYKa, IpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEIMYMHA yria, IUJIOCKUH  Yroll,
JBYTPAaHHBIN yroi, TPEXTPaHHBIA yroji, CKpEeUMBaoIIuecs IMpsMbIe,
NapaJUIeIbHOCTh U MEPHEHIUKYISAPHOCTh MPAMBIX M MJIOCKOCTEH, yroJl
MEXIYy NPSAMBIMU, YroJl MEXKIY NPAMOM M IIIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMM, PACCTOSIHUE OT TOYKH O INIOCKOCTH, PACCTOSHHE MEXKIY
IPSIMBIMH, PACCTOSIHUE MEXY IIJIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh IIPU
pELIEHUH 3a/1a4 M3y4YEHHblE (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHHE
OLEHMBATh pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHpPA; CTPOUTH
MaTEMaTUYECKUE MOJAEIU C IOMOIIbI0 T€OMETPUYECKUX IOHATHH U

BCJIIMYKH, PCHIATh CBA3aAHHBIC C HUMHU ITPAKTHYCCKUC 3a1a4r
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YMeHue onepupoBaTh MOHATUSAMU: ILIOMAAL (GUrypbl, 00BEM (GUTypHI,
MHOTOT'PaHHUK, MPAaBWIBHBI MHOTOI'PAaHHUK, CEYCHHE MHOTOTPaHHHKA,
Ky0O, mapajenenunesn, Mpu3Ma, mupamMuaa, ¢GUrypa u TOBEPXHOCTH
BpalleHus, UIUHIP, KOHYC, map, chepa, miomans chepsl, MIOMaIb
MOBEPXHOCTH TMHPAMUbI, MPU3MBI, KOHycCa, MHJIUHApA, 00bEM KyOa,

MMpsAMOYTOJIbHOI'O IMapauICIICIUIICAd, HHUpaMubl, IMPU3MbI, LNUWJIIMH/IpPA,




KOHYyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHUS KOHYCa W LWIMHApA,
napajuleibHble OCH WJIM OCHOBAaHHWIO, CEUYECHHE Ilapa, IUIOCKOCTb,
Kacatomasicsi cepsl, IMIMHAPA, KOHYCAa; YMEHHE CTPOUTh CEUCHHE
MHOTOTpaHHUKa, N300pakaTh MHOTOTPAHHUKH, (DUTYPHI B TIOBEPXHOCTH
BPAIICHNUS, HX CEUYCHHS, B TOM YHCJIE C TTIOMOIIBIO JIEKTPOHHBIX CPE/ICTB;
YMEHUE MPUMEHSTh CBOHCTBA T€OMETPUYECKUX (HUTYP, CAMOCTOSITEIBHO
GopMynupoBaTh ONpEAeNeHNs U3ydaeMbIX (pUryp, BBIIBUTATh TUIIOTE3bI
0 CBOICTBax M MPU3HAKAX T€OMETPHUYECKUX (PUTyp, 0OOCHOBBIBATH HIIU
OIpOBEpraTh HMX; yMEHHE NPOBOAUTH KIACCUPHUKAIHMIO (GHUTYD TI0
Pa3IMYHBIM TIPU3HAKAM, BBIIOJIHATH HEOOXOJMMBIC JONOJIHUTEIHHbIE

IMOCTPOCHUA
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YMeHue omnepupoBaTh IMOHSATHUSMHU: JBIDKEHHE B IPOCTPAHCTBE,
napauiesibHbIi MepeHoC, CHMMETPHUSI Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE IMOAO00UsS, MOAOOHBIE (DUTYpPBI; YMECHHE
pacrio3HaBaTh pPaBHbIC U MOAOOHBIC (PUI'YPBI, B TOM 4YHCJE B IPUPOJE,
UCKYCCTBE, ApXHTEKType; HCIOJIb30BATh T'€OMETPUYECKUE OTHOILICHHS
NPy pEIICHUM 3a1a4; HaXOMUTh TI'€OMETPHYECKHE BEIMYWHBI (IJIMHA,
yroy, IJOW@Ab, 00bEM) MpU pEHIeHHH 3a7ad U3 JPYruX YyueOHBIX
IPEMETOB U M3 PEATbHOM KM3HHU; YMEHUE BBIYMCISITH T€OMETPHUECKHU e
BEIMYUHBI (IJIMHA, YTOJ, IUIOMAIb, O0OBEM, IIIOIIAIL MMOBEPXHOCTH),
UCTIONIB3YSl M3y4YeHHbIE (OPMYJIBl M METOABI, B TOM YHCIE: IJIOIAIb
MIOBEPXHOCTH THPAMHIbI, TIPHU3MBbI, KOHYCA, MWIMHAPA, TUIOMAIb CHEpHI;
00bEM Ky0a, MPSIMOYTOJILHOTO IapajulesIeuIIe/ia, MUPAMUJIbI, TTPU3MBI,
IWIMHIPA, KOHycCa, Iapa; yMEHHE HaXOAWTh OTHOIIEHHEe OO0OBEMOB

oJ00HBIX pUryp
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YMeHue onepupoBaTh MOHATUAMU: IPAMOYTOJIbHAS CUCTEMA KOOPJMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOpPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
IPOM3BEJCHUE BEKTOpAa Ha YHUCJIO, Pa3JIOKEHUE BEKTOpa o Oasucy,
CKaJSIPHOE TPOU3BENECHHE, BEKTOPHOE IPOU3BEICHHE, YrOl MEXKIY
BEKTOPAMU; YMEHHUE KCIOJIb30BATh BEKTOPHBIN U KOOPJAWHATHBIA METO]
JUI  pelIeHHus TEeOMEeTPUYEeCKHX 3a7ad M 3aJad JpYrux ydeOHBIX

MPEeMETOB
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YMmeHue BbIOMpaTh MOAXOIAIIMNH METOA s pelIeHus 3ajayy;
[IOHMMaHUE 3HAYMMOCTH MATEMaTUKUM B W3YyYEHUU IPUPOAHBIX U
OOIIECTBEHHBIX IpOLECCOB M  SBIEHHWI; yMEHHE paclo3HaBaTh

IMMPOsABJICHUC 3aKOHOB MATCMATUKHU B HCKYCCTBC, YMCHUC IIPpUBOAUTH




NpUMEPHl  MAaTEMAaTHYECKUX OTKPBITUA POCCUHUCKOM H  MHUPOBOM

MaTeMaTUYECKON HayKH




INEPEYEHD 9JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMbBIX HA EID
11O MATEMATUKE

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

Koxn
1 Uucna v BEIYMCIEHUSA
1.1 HatypanbHble u nensie uncia. [Ipu3Haky 1emMMOCTH HEeTbIX YHCel
1o Panmonanpapie yucia. OOBIKHOBEHHBIE U JIECATUYHBIC JPOOH, TMPOIICHTHI,
' OeCKOHEeUHbIEe TePHOIUIECKIE TPOOHU
13 ApudmeTrueckuil KOpeHb HaTypasbHOH creneHu. [leficTBus ¢ apupMeTH4ecKUMU
' KOPHSIMH HaTypaJbHOU CTETEeHU
14 Crenens ¢ nensiM nokasareneM. CTeneHb ¢ palMOHAIBHBIM IToKazaTesneM. CBolcTBa
' CTENEHH
L5 CuHyc, KOCHMHYC M TaHT€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JleciTHYHBIC U HATYPaJIbHBIC JIOTaPUPMBI
HelictButenpHble uYHcna. ApudMeETHUYECKHE ONepandd C JIeHCTBUTEIbHBIMH
1.7 gyucnamu. [TpuOmmkEéHHBIC BEIYUCICHUS, IPABHIIAa OKPYTJIICHHS, TIPUKHUIKA U OI[eHKa
pe3ynbTaTa BEIYHCICHUI
1.8 [TpeoOpazoBaHue BhIpaKEHUIH
19 KommiekcHbie uncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Ienbie u ApoOHO-pallOHANIbHBIE YPaBHEHUS
2.2 HppanuoHanbHbie ypaBHEHUS
2.3 TpuroHomerpuyecKkue ypaBHeHHUS
2.4 [Toka3zaTenbHble U JorapudmMuyecKkrue ypaBHEHUS
2.5 Llenbie u APOOHO-pallOHAIBHBIC HEPAaBEH CTBA
2.6 HppanuoHanbHbIe HEPABEHCTBA
2.7 [Toka3zaTenbHble U JorapudmMuyecKue HepaBeHCTBa
2.8 TpuroHomerpuyeckrue HepaBeHCTBa
2.9 CucreMsbl 1 COBOKYITHOCTU YpaBHEHHI 1 HEPABEHCTB
2.10 VYpaBHEHUs1, HEPAaBEHCTBA M CUCTEMBI C TapaMeTpaMu
211 Marpuia cucTeMbl JIMHEHHBIX ypaBHEHUH. ONpeaeuTeNh MaTPHULIBI




OyHKIUU U rpaduKu

Oynkmus, cnocodsl 3amanus ¢yHkuuu. ['paduk ¢yHkinuu. B3aumHo oOpaTHBIE

3 ¢ynkuuu. YérHple u HeuéTHble pyHKIUU. [lepuoanueckue GyHKIUN
ObnacTp ompeneneHuss M MHOXECTBO 3HaueHWW QyHkuuu. Hymm QyHkum.
32 [TpomexxyTku  3HaKomocTOsSHCTBA. [IpOoMeXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMyMbl U MUHUMYMBI QyHKOuH. HanOomnbliee ¥ HauMeEHbIIEe 3HAYCHHE
(YHKIMM HA TPOMEXYTKE
33 CrenenHass (QyHKIMS C HaTypajJbHBIM M IIeJbIM IoOKa3aTeneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaduK KOpHS N-0i CTENEHH
34 Tpuronomerpruueckue GyHKIIUU, UX CBOWCTBA U IPaUKH
3.5 ITokazaTenbHas u norapupmudeckas GyHKIMU, UX CBONCTBA U IpapUKu
35 Touku paspbiBa. Acumnrtorsl rpagukoB QyHkumil. CpoiicTBa  QyHKUHH,
' HENpEepbIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS TOCTIEI0BATEIbHOCTEH
3.8 ApupmMeTnueckas 1 reomeTprueckas nmporpeccu. opmyiia CI0KHBIX TPOIICHTOB
4 Hayana matemaTtuyeckoro aHaausa
4.1 [TpousBoanas ¢pynkuuu. [IpousBoaHbIe 3MeMeHTapHbIX QYyHKINN
[IpumeHeHue MPOU3BOMHOM K UCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTh U
4.2 dKCTpeMyMbl. HaxokeHne HanOOINBIIero U HAMMEHBIEro 3HavueHus (DyHKIUU Ha
OTpe3Ke
4.3 ITepBooOpa3zHas. MuTerpan
5 MHoXecTBa U JIOTUKa
51 MHoxecTBO, onepanuu HaJ MHOKecTBamMu. Jlnarpammel Diisiepa — Benna
5.2 Jloruka
6 BeposTHOCTh 1 cTaTHCTHKA
6.1 OmnwucarenbHas CTATUCTHKA
6.2 BeposTHOCTB
6.3 Kombunaropuka
7 ['eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMbie 1 MIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTU BpalICHUS




7.5

KOOpI[I/IHaTBI H BCKTOPLI




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

Marematuka: ajireOpa 1 Hauajla MAaTEMAaTUYECKOTO aHAJIU3a, T€OMETPHSL.
AnreOpa 1 Hauana MaTeMaTH4eckoro anammsa, 10-11 kmacesl/ Anumos LA,
Komsrun F0.M., TkaueBa M.B. u npyrue, AkiinoHepHoe 0011ecTBO
«M3parenscTBO «IIpocBenienue»

Marematuka: anrebpa U Hadajla MATEMAaTUYECKOTO aHaJIN3a, TEOMETPHSI.
['eometpus, 10-11 knaccwl/ Atanacsas JI.C., byry3os B.®., Kagomies C.b. u
npyrue, AkunonepHoe oomiectBo «M3narensctBo «lIpocBenienue»

METOJIUYECKHUE MATEPHAJIBI JIUISA YYUTEJIA

MeTtoauueckie peKOMEHJAlUMu 110 CUCTEME OLEHKH JOCTUKEHUS
00 y4arOLMMUCS MJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHUS NPOrpaMM HAyalbHOI'O
o0IIero, OCHOBHOTO M CpeAHero oobmero oOpa3oBaHUs — MHCbMO
MunucrtepcrBa npocseiieHus Poccuiickoit @enepanuu ot 13.01.2023r. Ne(3 -
49 «O HanpaBIeHUU METOAUYECKUX PEKOMEHAAIUI.

MGTOIII/I‘IGCKI/IG PCKOMCHAAIINHU 110 HCITIOJIB30BAHUKO III/I(l)pOBBIX
o0pasoBaTeIbHBIX PECYPCOB Ha ypOKaX MO Yy4eOHBIM MpPEIMETaM — TUIIOBOM
KOMILUIEKT 1oKymMeHTOB (EauHoe comepikanue oo1ero oopa3oBaHus):

https://edsoo.ru/metodicheskie-materialy/tipovoj-komplekt-dokumentov/

Meroanueckue WHTEPAKTUBHbBIE KEUCHI; CJIOKHBIE BOIIPOCHI
IpernoaBaHus YIeOHbBIX MPEAMETOB:
https://edsoo.ru/metodicheskie kejsy/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

https://mMouypoku.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38



https://edsoo.ru/metodicheskie-materialy/tipovoj-komplekt-dokumentov/
https://edsoo.ru/metodicheskie_kejsy/
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content

