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MMOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOro kypca «I'eomerpus» 06a30BOro ypoBHS is
oOyuaromuxcss 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEIHETO OOIIero 0Opa3oBaHUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBIIEMBIX K
MaTeMaTHYEeCKOMY OOpa30BaHHMIO, W TPAIUIUH POCCUKCKOTO 0Opa30BaHUA.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTaBIISIFOIIIMMU OCHOBY IS CaMOPA3BUTHUsSI W HEMPEPHIBHOTO 0Opa3oBaHUS,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W II03HABATEIILHOTO pa3BUTHUS
JUYHOCTH 00YYarOIIHXCSl.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOrOo Kypca TEOMETPUM Ha YpPOBHE CpPETHEro OOIIero
oOpa3oBaHHs OO0YCJOBIIEHA MPAKTHUYECKONH 3HAYMMOCTHIO METAlpPeIMETHBIX U
OPEeIMETHBIX PE3yJbTaTOB OOyUYEHHUS T'€OMETPUM B HAIPABICHUU JHUYHOCTHOIO
pa3BuTHs oOydarommxcs, ¢GopMHpoOBaHUA (YHKIIMOHAJIBLHON MaTeMaTH4eCKOn
TPaMOTHOCTH, U3yY€HHUs IPYTUX YUEOHBIX NUCHUIUTHH. PazButue y oO0ydarommxcs
MPAaBWIBHBIX MPEJICTaBICHUNA O CYIIHOCTH M MPOHCXOKJICHUH T€OMETPUUYECKIX
abcTpakiuii, COOTHOLICHUH pEaJbHOTO0 W WACaIBHOTO, XapaKTepe OTPaKECHUs
MAaTEMATUYECKOW HAyKOW SIBJIEHUA MW MPOLECCOB PEAJBbHOTO MHpPA, MECTE
re€OMETPUU B CUCTEME HayK U POJIM MaTeMAaTHUYECKOTO MOJIETUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
ydalmxcs, a TakKe KaueCTB MBIIIJICHHS, HEOOXOAMMBIX HJs aJanTaludd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisgeTcs OAHUM M3 0a30BBIX IMPEAMETOB HAa YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrneYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCIMIUTAH €CTECTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlornyeckoe MbllUIeHHE, (OpMUPYEMOE MpU HU3YYEHUH OOydarouuMucs
MNOHATUWHBIX OCHOB F€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHUYECKUX YTBEPKACHUN
B XOJIE pEUICHUS TE€OMETPUYECKUX 3a]a4, YMEHHE BBIJBUTaTh M OMpPOBEpPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWU 3a]a4 €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHue OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYNIECTBEHHYIO POJb BO
BCEX O00ONacTsIX AeSITeNbHOCTH uejoBeka. OpHeHTanus 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaIbHOTO ObiTHs, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCJIOBHUE YCIENIHOTO MO3HAHUS W aKTHUBHOTO
npeoOpazoBaHusi  jAeicTBUTENbHOCTH.  OmepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpazaMH OOBEIMHAET pa3Hble BUAbl y4eOHOM U TPYHOBOH JESATEIBHOCTH,



SBIIICTCSI OJHUM W3 TMPO(PECCHOHATLHO BAXXKHBIX KA4E€CTB, MOITOMY aKTyallbHa
3amaya (HOpMUPOBaHUS y OOyYarOUUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B
MO/ITOTOBKE K MPAKTUYECKON JACATEIHHOCTH 10 MHOTUM HAITPaBJICHUSM.

[lens ocBoeHusi mporpamMbl yueOHOro kypca «['eomerpusi» Ha 0a3oBOM
ypoBHE 0OyueHus — o00O1meoOpa3oBarebHOE U OOIIEKYJIbTYpHOE pPa3BUTHE
oOyyaromuxcss  4yepe3  oOecleueHHe  BO3MOXKHOCTH  MPUOOpETeHUsT U
WCIIOJIb30BAHUS CHUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM U JIEWCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOJKEHUsI 00pa30BaHUs
M0 CHEHUATILHOCTSIM, HE CBSA3aHHBIM C MPUKIIAJHBIM UCTOJb30BAHUEM T€OMETPUH.

[Iporpamma no reomeTpuud Ha 0a30BOM YpPOBHE IMpeaHAa3HAYeHA JJid
OOy4YaroIIMXCA CPEHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHECHHIM
Ha YpOBHE OCHOBHOro 006miero oOpazoBanus. Takum oOpazoMm, oOyuaromuecs Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH OOIIME MaTeMaTHYECKUE YMEHMUS, CBS3aHHBIC
co crenuPuKoil TEOMETPHUH ¥ HEOOXOAUMBIC IJIsi KU3HA B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YyYUTh T€OMETPUIO Oojiee
riIy0OKO, €clid B JlajbHEHIIEM BO3HUKHET HEOOXOJIMMOCTh B TI'€OMETPUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHON ESITEILHOCTH.

JlocTikeHne 1eM  OCBOCHHMS MPOrpaMMbl 00ECIIEUMBAETCS pElICHUEM
COOTBETCTBYIOIIMX 3adad. [IpuopuTeTHBIMH 3ajJjayaMd  OCBOEHMSI  Kypca
«["'eomerpum» Ha 6a30BoM ypoBHE B 10—11 kitaccax sBISIOTCS:

e (QopmMupoBaHuEe MNpPEACTABICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPaHHUKAX M TeJlaX BpaIlCHUS
KaK 0 BOXHEUIINX MAaTEeMAaTHUYECKUX MOJIENSIX, MO3BOJISIONMIUX OMUCHIBATH
Y U3y4aTh pa3HbIC SABJICHUS OKPYKAIOIIEro MUPA;

e (QopMupoBaHuE yMEHHs paclo3HaBaThb Ha YepTekax, MOJCISIX U B
peaTbHOM MHPE MHOTOTPAaHHHUKH U TeJIa BpaIllCHUS;

e OBJIAJICHHE METOJIaMH PEUICHUs 3a/a4 Ha MOCTPOEHUS Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHue yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHITHSIMH O
MHOTOTPaHHHUKAX U TeJlaX BPAIlEHUs U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJICHUE  aJITOPUTMAMHU  pEHIEHUS  OCHOBHBIX  THUIOB  3ajiay;
dbopMupOoBaHME YMEHHUS MPOBOJUTH  HECJIOXKHBIE JIOKa3aTelbHbIC
paccy X JeHUs B XOJ€ PEUICHUS] CTEPEOMETPUUYECKUX 3ajad U 3a7ad ¢
MIPAKTUYECKUM COJIEPIKAHUEM;

e pa3BuUTHE WHTEJIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEM
oOyyarommxcsi, IO3HABaTEIbHOM  aKTUBHOCTH, HCCIIEIOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM IPAaMOTHOCTH, pEeJIeBaHTHOM
F€OMETPUU: yYMEHUE pPAClO3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTYyalMsIX M TMpPU HU3YUYEHUU JAPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEH U 3aKOHOMEpHOCTEH, (OpMynupoBaTh HX Ha S3bIKE
rE€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHE MOJIEIH, IPUMEHATH OCBOECHHBIN
r€OMETPUYECKUN ammapar Juisl pPELIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX
3a]1a4, HHTEPIIPETUPOBATh U OLIEHUBATH ITOJIYyYEHHBIE PE3YJIbTaTHI.

OTIMYUTETHFHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCSl BKIIIOUEHHE B KypC
CTEPEOMETPUM B Hayalle €ro H3y4yeHus 3aJad, pEIIaeMbIX Ha YpOBHE
WHTYUTUBHOTO MTO3HAHHUSI, U ONpeaeI€HHBIM 00pa30M OpraHr3oBaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O
MBIILJICHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTHBHBIX IPOLIECCOB, MOTUBUPYET K
JAJIbHENIIIEMY U3YUYEHHUIO IIPEIMETA.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE UyBCTBEHHOCTH IPEIMETHO-
MPAKTUYECKON JESTeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yUallUXCS B Kypce€ CTEPEOMETPUM MPOBOAMUTCS 3a CUET pelIeHus 3aJady Ha
CO3/aHME€  TPOCTPAHCTBEHHbIX  00pa3oB M  337a4 Ha  ONEpUpPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue oOpa3a NPOBOJUTCS C ONOPOM Ha
HATJSAHOCTh, a ONEpUpPOBaHME OO0pa3soM — B YCIOBUSX OTBICYEHHUS OT
HaIJIAIHOCTH, MBICIEHHOTO U3MEHEHHSI €r0 UCXOAHOTO COAEP/KAHHUS.

OcHoBHBIE cojepkaTelibHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukny, «I[IpsiMble U TUIOCKOCTU B MPOCTpAaHCTBE», « Tena BpaleHus»,
«BeKTopbl M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JTOTUYECKUX YMEHUMN
pacnpenensieTcss He TOJBKO II0 COJEP)KATEIbHBIM JIMHHUSM, HO M IO ToJaM
oOy4eHHs Ha YPOBHE CpeIHEro o01ero 0opa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJbTaTaMm
OCBOEHHUs paboueld mporpaMmbl, pachnpeAci€éHHBIM MO ToJlaM OO0ydYeHHs,
CTPYKTYpUPOBAaHO TaKUM oOOpa3oM, 4YTOOBI OBJAJEHUE TE€OMETPUUECKUMU
MOHATUSAMU U HAaBBIKAMHM OCYLIECTBIISUIOCH MOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJIIO/ICHHEM MPUHIUIIA [TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTaBICHUN OOYy4YalOIIMUXCs, paciiupsis U
yriIyOsisist €€, 00pa3ysi MPOUYHbIE MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpuun orBoautcs 2 4yaca B Henenmo B 10 knacce u 1 gac B
Heneno B 11 kiacce, Bcero 3a jBa rojia o0yuenus - 102 yueOHBIX yaca.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KJTACC

IIpssMbIe U MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCHOMATHYECKOM TIOCTPOCHUHM CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anMHOe pacnonokeHue NOpsIMBIX B TIPOCTPAHCTBE: IMEPECEKAIOIIUECH,
NapajulejibHble M CKpelmuBaromuecs npsMbeie. [lapamiensHOCT OpsAMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIBHBIE TMpPsAMbIE B NPOCTPAHCTBE;
MapAJJIETBHOCTh TPEX MPAMBIX; MAPAILICTBHOCTh MPSIMOM U TUIOCKOCTH. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMH; YrOJd MEXAY NpsSMBIMU B IPOCTPAHCTBE.
[TapaiutennbHOCTH IJIOCKOCTEMN: [apaJUIEIIbHbIE IJIOCKOCTH; CBOMCTBA
napajienbHbIX IUiockoctel. [lpocreifiine mnpocTpaHCTBeHHbIE (UTYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaieNenumne]]; TOCTPOSHUE CEUCHUI.

[TepnieHAUKYISAPHOCTD MPSIMOM U TUIOCKOCTU: MEPIECHANKYIISIPHBIE MPSIMBIC B
MMPOCTPAHCTBE, NPSAMBIE MapaUICIbHBIE W TNEPINCHAUKYJIAPHBIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TPSAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOU
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJ MEXIY IPSIMOH U
IUIOCKOCTBIO;  JIBYITPAHHBIM  yroj, JIMHEWHBIM yrojJ JABYTPAHHOIO  yIJa.
[lepnieHaUKYISP U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUsS  (GUTrypsl HAa  IUIOCKOCTb.
[lepneHAUKYISPHOCTh  IUIOCKOCTEM: MPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IockocTer. TeopeMa 0 TpEX NEPIEHINKYIIpax.

MHororpaHHuKHu

[ToHsiITHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIMYKJIBIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpanHuka. [Ipu3ma: n-yronbHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBbI, IPsiMasi U HAKJIOHHAsl MPU3MBbI; OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapayutenenunen, IIPSIMOYTOJIbHBIN
napajuielienunes; U ero cporcra. Ilupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBAHHUE MUPAMUJIbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMU/IbI; TpaBUIIbHAS U
yceuéHHas nupamMuga. OJIEMEHThl NOpu3Mbl W nupamuibl. [IpaBusnbHble
MHOTOIPaHHUKHU: TOHSATHE NMPABWIBHOIO MHOIOTPAHHUWKA; MpPAaBUJIbHAS IIPU3MA U
[IpaBUWIbHAS IHPAMUIA; [PaBWIbHAs TPEYTrojbHAsA NUPaAMUIA W IPaBUIBHBIN
terpa’ap; KyO. IlpencraBieHue o TMPaBWIbHBIX MHOTOTPAHHUKAX: OKTadp,
JnoaeKadip ¥ ukocadap. CeueHus mpu3Mbl U TUPAMU/IBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
IUDIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpaMHAaX, NapajuielenuIenax,
IIPAaBUJIbHBIX MHOTOI'PaHHUKAX.



Berunciienne 9ieMEHTOB MHOTOTPAHHUKOB: pEOpa, IuUaroHaiu, YIJIBL.
[Tnomans OOKOBOWM MOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TPSIMOW IPHU3MBI,
IJIOMAJh OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTU NPSIMOM MPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TMPABUJIBHOW MHPaMUJIBI,
TeopemMa O Tutom@aAn yceu€éHHoW mmpamunbl. [lorstue 00 o0BEMe. OOBEM
MUPaMUJIbl, TPU3MBI.

[logoOuble Tena B mpocTpanHcTBE. COOTHOMIEHUS MEXIY IUIOMAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJL.

11 KIIACC

Tena Bpamenust

[Hunuuapuyeckas MOBEPXHOCTb, oOpasyromue HWIMHAPUYECKON
MOBEPXHOCTH, OCh LWJIWHAPUYECKON TMMOBEpXHOCTU. L{UnuHIOp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, oOOpasylolias M OCb;, IUIOMAJb OOKOBOW W TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OChb U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOoHyC: OCHOBaHME M BeplIMHa, 00pa3yromas
U OCh; IUIOMAAhr OOKOBOM ¥ TIOJHOW TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, TUaMETp; IUIOLIAJb MOBEPXHOCTU CQEphl.
B3auMHoe pacrnionoxenue cepbl U IIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
IJI0IA/1b CHEPHI.

N300pakeHne Ten BpallleHHs Ha TNIOCKOCTH. Pa3BépTka MUIMH/Ipa U KOHYCA.

KoMOuHanmy Ten BpamieHUss M MHOTOIPAaHHMKOB. MHOTIOrpaHHUK,
OMHUCAHHBIA OKo0JIO cdepnl; cdepa, BOHcCaHHAS B MHOTOTPAHHUK, WU TEJIO
BpaIlCHUS.

[Tonsatue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
MPSIMOYTOJIBHOTO Tapajuienenurnena u ciaeactsus u3 He€. OObEM 1mIMHIpA,
koHyca. O0BEM 11apa u miIomaasb chephl.

[TongoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIASIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJL.

Ceuenuss nwimHApa (TapajuIeIbHO M NEPHEHAMKYJSAPHO OCH), CEUYEHHUS
KOHyca (mapajuleIbHOE OCHOBAaHUIO U MPOXOSIIEE 4Yepe3 BEPIIHMHY), CECUEHUS
niapa.

BekTopbl 1 KOOPANMHATHI B POCTPAHCTBE

BekTop Ha MmI0CKOCTH U B pocTpaHcTBe. Cl0KEeHUE U BBIUYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBwiio mapamnenenunena. PemieHwe 3amad, CBS3aHHBIX €
IIPUMEHCHUEM TIpaBUJl JEUCTBUU C BekTopamu. [IpsiMmoyrosibHas cucrema



KoopauHaTt B npoctpaHcTBe. Koopamnatel BekTopa. IIpocreimme 3amaun B
KOOpAMHATaX. YTol Mexay Bekropamu. CKalIpHOE MPOU3BEIECHUE BEKTOPOB.
BrluncneHnue yrioB Mexay MPSMBIMH U INIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METO/I IPH PEIICHUHA T€OMETPUUYECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMSI MPOTpPaMMbl y4eOHOTO TpeaMera
«MareMaTuka» XapakTepU3yITC:

I'paxxnanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUKA O0YYAIOIIETOCs KaK aKTUBHOTO
W OTBETCTBEHHOTO WIEHA POCCHUHCKOrOo OOIIEeCTBa, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
nporeayp TpaxiaaHCKoro ooOmecTBa (BbIOOPHI, OMNPOCH U Mp.), YMEHUEM
B3aHMOJICMCTBOBATh C COUMAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUHU C HX
(GYHKIUSMHA 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON UIEHTUYHOCTH, YBaXKEHUS K
MPOIIIOMY U HAaCTOSIIIEMY POCCUHCKON MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JIOCTUKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTHYECKOW IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIKEHUN B JPYrUX HayKaxX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHUYECKOTO  IOBEACHMUS,
CBSI3aHHOTO C MPAKTHUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKH U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl ICTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj7ay, pELICHN, paccyXIcHUM;
BOCHPUUMUYHUBOCTBIO K MATEMAaTUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHKE:

cOPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTH4YeCKUe 3HaHUS B
WHTEpecax 370pOBOro u 6e3omacHoro odpasa KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0OPOBbBIO (3710pOBOE€ MUTAaHHE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTIbIXa, peryJsipHas buznueckas AKTUBHOCTb); duznyecKoro
COBEPLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0310pPOBUTEIILHOMN
JEATEIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYZY, OCO3HAaHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOQPECCHOHATBHON  JCSITENBHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymerd mnpodeccur W peaau3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM0o00Opa30BaHUI0 HA MPOTSHKCHHM BCEH J>KU3HHM, TOTOBHOCTBIO K AKTHBHOMY
YYaCTHUIO B PEIICHUHU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKON HAIPaBICHHOCTH.

IKO0JOrHYecKoe BOCIIUTAHHE:

c(hOpPMUPOBAHHOCTBIO HKOJOTUYECKON KYyJNbTYpbl, MOHUMAHUEM BIIHUSHUS
COIMAJIBHO-DPKOHOMHMYECKHUX IPOIIECCOB Ha COCTOSIHUE MPUPOIHON M COLMATbHOM
Cpeabl, OCO3HAaHHWEM TJI00AJBHOTO XapakTepa OKOJIOTHYECKHX MpoOojeM;
OpHUEHTAIIME HAa NMPUMEHEHHWE MaTEeMAaTHYECKUX 3HAHWUW JJId pelleHus 3ajad B
0o0JlacTU  OKpYXaloIlllel cpenpl, IUIAHUPOBAHUSA IIOCTYNIKOB M OIEHKH HX
BO3MOKHBIX MOCJEACTBUM ISl OKPYKAIOIIEH CPEeJIbI.

ILleHHOCTH HAYYHOIO MO3HAHUS:

c(hOpMHUPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAayKH ©  OOIIECTBEHHOM  IMPAKTUKH, IMOHMMaHUEM
MaTeMaTUYECKOW HayKh Kak cdepbl 4UeToBEYeCKOW esATEeTbHOCTU, 3TArloB €&
pa3BUTHA YW 3HAYUMOCTH IS Pa3BUTHUS IMBWIM3ALMK; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKM W MaTeMaTH4YeCKOW KyJIbTypOl KakK CpeJICTBOM TO3HAHUSA MHUPA;
TOTOBHOCTBIO OCYIIECTBJISATH MPOCKTHYI) W MCCIEAOBATEIbCKYIO JCSATEILHOCTH
WHJIMBUAYAJIHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUE€OHOTO TMpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  YHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHLIMU OetlCMBUSMU.

1)  Vuusepcanvuvie  noznasamenvmvle  Oelicmsus,  obecnedusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYecco8 ooOyuarowuxcs (oceoenue
Memo008  NO3HAHUA — OKPYXCarowjeeo  Mupa;,  npumeHeHue  jJ1o2UHecKUX,
UCCe008amenbCKux onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble JJornueckue JeMCTBHUA:

e BBISBIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TMOHATUN, OTHONICHUH MEXIY TMOHATHAMH, (OPMYITUPOBATH
OTIpENIeNICHUs]  TOHSATUW; YCTAaHABIMBATh CYIICCTBEHHBIM  TMPHU3HAK
KJaccu(uKanyy, OCHOBAaHMS JIsi OOOOIIEHUSI M CpPAaBHEHHUS, KPUTEPUU
MPOBOIMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (opMymHpoBaTE W MNPeoOPa3OBBHIBATE  CYXKIACHUS:
YTBEPAHUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC W OOIIHE;
YCJIOBHBIE;

e BBIBIATH  MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3M W
npoTuBopeursi B (aKkTax, MaHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;



npejiaraTh ~ KPpUTEPUH Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTHUBOPEUHIL;

e JleJaTh BBIBOJABI C HCIIOJI30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITEITEHO JI0KA3aTeIhCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUM (TPSMBbIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOJNTH TPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CY’KJIEHUS U BBIBOJIBL;

e BBIOMpaTh CHOCOO pelreHus ydyeOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIIeHUs, BBIOMpaATh HauboIee MOAXOAAINHMN ¢ Y4ETOM
CaMOCTOSATEILHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiiCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCIEA0BATENHLCKUI MHCTPYMEHT MO3HAHUS;
(bopmynupoBaTh BONPOCHI, (UKCUPYIOLIKE MPOTUBOpEUnE, Mpodiemy,
yCTaHaBJIMBAaTh HWCKOMOE€ W  JaHHOEe, (OPMUPOBATHL  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TIPOBOJUTH CaMOCTOSATEIHLHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
WCCJICIOBAHME TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTro
0o0BEKTa, SBJICHHS, TMPOLECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBIICHUSIMH, TIPOIECCAMU;

e CaMOCTOSITENHHO (HOPMYITUPOBATH OOOOIICHNS W BBIBOJBI MO PE3yIbTaTaM
MPOBEAEHHOTO HAOIIO/IEHUS, UCCIEOBaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

e TPOTHO3MPOBATH BO3MOKHOE pPa3BHTHE IIPOIECCa, a TAKKE BBIIBUTATH
MIPEAMOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSX.

PaGora c nundopmanueii:

e BBIBIATH JACPUIUTH UHPOPMALIMH, TaHHBIX, HEOOXOIUMBIX HJisi OTBETa
Ha BOIIPOC U IS PEIICHUS 3a/1auH;

e BBIOMpaTh WH(POPMAIMIO W3  HWCTOYHWKOB  PA3JIUYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(OpMAIUIO
Pa3TUYHBIX BUJOB M (POPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MH(MOPMAIIUIO, IPEACTABIATh €€ B Pa3NUYHBIX (hopmax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJAEKHOCTD uHbOopMaIuu 1o CaMOCTOSTEIILHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvuvie  Kommynukamuemuwie Oelicmeus, obecneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUWUXCHL.

OO0uenue:



BOCIIPUHUMATh W (POPMYIHPOBaTH CYXKIEHUS B COOTBETCTBHUU C
YCJIOBHSIMU U HEJIIMH OOIICHHS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M NMUCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
XO0Jly pelIeHus 3aa4i, KOMMEHTHUPOBATh MOJIYYEHHBIN PE3yIbTaT;

B X0/ OOCY>KJIEHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
poOJIEMBI, perIaeMou 3a/1a4u, BHICKAa3bIBaTh UJICH, HAIICJICHHBIC HA TIOUCK
pEUIEHHUs; COMOCTABISATh CBOM CYXKJIECHHS C CYXACHUSMH JPYyrUX
YYaCTHUKOB JHayiora, OOHAPY>KMBATh Pa3IMuve W CXOJICTBO IMO3UIIMM; B
KOppeKTHOU popme hopMyTupoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  PEIIeHHs  3aJadyd,  SKCIEPUMEHTA,
UCCIIEIOBAHMS,  TMPOEKTa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTAIIMU U 0COOCHHOCTEH ayAUTOPHUH.

CoTpyaHu4ecTBoO:

3)

MOHUMATh W HWCIOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOH U
WHIUBUTyTBHON PaOOThI IPH pENICHUH yU4eOHBIX 3a/1a4; TPUHUMATH 11ETh
COBMECTHOM JESTEIBHOCTH, IUIAHUPOBAThH OPTraHU3AIUI0 COBMECTHOM
paboThl, pacrpenensaTh BUAbl paboT, JOTOBapUBaTLCS, 00CYKIATh MPOIIECC
U pe3yibTatr paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (00CyKaeHus,, 0OOMEH MHEHU,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPabOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WIEHAMHA KOMAaH/IbI;
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanouvie  pecynamuenvie  Oelicmesusl, obecneuusarom

GopmuposaHue cMviCI08bIX YCMAHOBOK U HCUSHEHHBLX HABLIKOG TUUHOCHIU.
Camoopranuzamnus:

COCTaBJIATh IJIaH, AJITOPUTM PELICHUS 33]Jaul, BBIOUpATh CIOCO0 peleHus
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHHN C Y4ETOM HOBOI
uH(popmanuu.

CaMOKOHTPOJIBb:

BJIaJICTh HAaBBIKAMM [IO3HABATEJIILHOW peduiekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JICHMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJQJeTh CIOCOOAMH  CaMONPOBEPKH, CaMOKOHTPOJSL Ipolecca H
pe3yJibTaTa pelieHuss MaTEMaTHYeCKOM 3a1auu;

NPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MpPHU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [ICSITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAMJICHHBIX OITUOOK, BHISBICHHBIX TPYAHOCTEH;



e OIICHWBATh COOTBETCTBHE pE3yJbTaTa IEINM W YCIOBHUSIM, OOBICHSTH
MPUYUHBI JTOCTUKEHUS WIM HEAOCTHXKEHHUSI PE3yJIbTaTOB JEATEIbHOCTH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KUIACC

OmneprpoBaTh MOHATUSIMU: TOUKA, PsIMasi, INIOCKOCTb.

[IpuMeHSATh aKCHMOMBI CTEPEOMETPUU W CIIEACTBUS W3 HUX IPH PEIICHUU
TE€OMETPUUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSMU: MAPAICIBHOCTh U IEPIIEHIUKYIAPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KrnaccupumupoBarh B3auMHOE pacCIONIOKEHUE MPSIMBIX M TUIOCKOCTEH B
IPOCTPAHCTRBE.

OmneprpoBaTh MOHSATHSIMH: JBYTPAaHHBIA yTOJ, TPAaHU JABYIPAHHOTO YIIIa,
peOpo IBYTpaHHOrO yria; JUHEWHBIN Yrojl ABYTPAaHHOIO yrja; rpajycHas mepa
JIBYTPaHHOTO yTJIa.

OmnepupoBaTh TOHATHUAMU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBITYKJIBINA
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, TPABIIIbHBII MHOTOTPaHHUK.

Pacno3HaBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MMpaMuaa; TMpU3Ma,
PSIMOYTOJIBHBIN NapaJljIesienune, Ky0).

KnaccupumnupoBat ~ MHOTOTpaHHMKH,  BBIOMpas ~ OCHOBaHHUS  JJiA
KJacCU(pUKaluy (BBINYKJIbIE U HEBBIIYKJIbIE MHOTOTPAHHUKH; MpPaBUJIIbHBIC
MHOTOTPAHHHUKH; MPSIMbIC U HAKJIOHHBIE TIPU3MBI, TAPAJUICIICTIUIIC IBI).

OmneprpoBaTh MOHATHIMH: CEKyIas INIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBACHATH IPUHLIUIIBI TIOCTPOCHUS CEYEHH, CIOIB3Ysl METO/ CJIEJIOB.

CtpouTh ceyeHUs] MHOTOIPAHHUKOB METOJOM  CJIEAOB,  BBIIOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUT
CBEpXY, COOKY, CHU3Y.

Pemars 3a1aun Ha HaxOXKACHUE T€OMETPUUYECKUX BEJIIMYMH MO 00pa3lam Wiu
aJIrOpUTMaM, TPUMEHSS U3BECTHbIE AHATUTHUYECKHE METOJAbl NPU PEIEHUU
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3aJ1a4 HAa BBIYMCICHUE PACCTOSIHUM MEXIY IBYMS
TOYKAMHM, OT TOYKM JO TMpPsAMOM, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKPEIINBAIOIIUMUCS TPSIMBIMH.

Pemats 3a1aun Ha HaxOXKACHUE TE€OMETPUUECKUX BEIIMYMH IO 00pa3iaM Wiu
aITOPUTMaM, TPUMEHSS U3BECTHbIE AHATUTHUYECKHE METOAbl TpPU PEIIeHUU
CTaHJApPTHBIX ~MaTeMaTHYECKMX 3aJad Ha  BBIYMCIEHUE YIJIOB  MEXAY
CKPEIIMBAIOIIUMUCS TPSIMBIMH, MEXIy TMNPSAMOA H  IJIOCKOCTBIO, MEXIY
IUTOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Beraucisate 00bEMBI U TUIOMAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
nupamMuga) ¢ OpuMeHeHueM (GOpMYyJ; BBIYHUCIATH COOTHOIICHUS MEXKIY
IUIOLIAASIMU TTOBEPXHOCTEHN, 00bEMaMU TOT0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh TOHATUSMHU: CHUMMETPUS B MPOCTPAHCTBE; LIEHTP, OChb U
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TFIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekats, mpeoOpa3oBbIBaTh W HWHTEPIPETHPOBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTYypax, MPEJCTABICHHYIO HAa 4YepTexax U
PUCYHKaX.

[IpumensaTy reomerpuueckue (axThl ISl PEIICHUS] CTEPEOMETPUUYECKUX
3a/a4, MPEANOJararouXx HECKOJIBKO IIArOB PEIICHUs, €CJIA YCIOBUS PUMEHEHUS
3a/1aHbl B SIBHOM (hopMe.

[IpumeHaTr mOpocTedlIMe NPOTPAMMHBIE  CPEIACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBoAUTE HpUMEPHI MATEMAaTUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKA3HH, PACTIO3HABATH MIPOSIBJICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJyYEHHBIC 3HAHUS HA IPAKTHUKE: aHAJIW3UPOBATH DPEaJIbHBIC
CUTyallud W TPUMEHATb HU3YYEHHBIE TIOHATUS B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTU4ecku CHOPMYIUPOBAHHON MPOOJEeMbl, MOJEIUPOBATh pealbHbIC
CUTyallMd Ha S3bIKE TEOMETPUHU, MHCCIEA0BaTh MOCTPOECHHBIE MOJEIH C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, allliapara ajareopsl; peniaTh
MMPAKTUYECKUE 3a]1a41, CB3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUYMH.

11 KUIACC

OmneprpoBaTh MOHATUSAMHU: UWIMHAPUYECKAs TOBEPXHOCTh, 0Opa3yroIIne
IWIMHIPUYECKON  MOBEPXHOCTH;  IIMJIMHADP;,  KOHUYECKas  MOBEPXHOCTH,
o0pa3yrolire KOHNYeCKOH TOBEPXHOCTH, KOHYC; cpeprudecKkasi HOBEpXHOCTb.

Pacno3naBath Tena BpanieHus (HUIMHIP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI IOTYUYEHUS TEJ BpALLCHUSI.

KnaccudumupoBaTs B3aMMHOE paciojioKeHUe cepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMH: IIAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BHICOTA
CeTMEHTA; IIapOBOW CJIOH, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Bbruncnasate  00bEMBI M IUIONIAAM  TIOBEPXHOCTEH  Ted  BpalleHHUS,
TE€OMETPUUYECKUX TEJ C MPUMEHEHHEM (HOpMyII.

OmnepupoBaTh TOHITHSIMH: MHOTOTPAaHHUK, BIHCAaHHBIK B cdepy u
ONUCAaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WIH TeEJO
BpalllCHUS.

BBIMUCHATE COOTHOIICHHSI MEXIY IUIOMAIASIMHI TTOBEPXHOCTEH M 00bEMaMu
MMOAOOHBIX TEII.



N3o00paxarh u3yuyaemble (UTYypbl OT PYKH U C NPUMEHEHHEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbINOTHATE (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB IPOCTBIX 0OBEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPaILCHHUS.

W3Bnekatb, WHTEPHPETUPOBATH W MPeoOpa3oBbIBaTH HHMOPMALHUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEJICTaBICHHYIO HAa YepTekax U
PUCYHKAaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE  OEHUCTBUA CIIOKEHHWS BEKTOpPOB, BBIYMTAHUS BEKTOPOB W
YMHOKEHHMSI BEKTOPA HA YUCIIO0, OOBACHSATh, KAKUMH CBOMCTBAMHU OHH 00JIaJaIO0T.

[IpuMeHATH IPaBUIIO NIapaJUIEIICIINIIEAA.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YOl MEXIY
BEKTOPAaMHU, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJsApHOEC IPOU3BEACHUE, pACKIAAbIBATL BEKTOp IO JBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3aznaBaTh INIOCKOCTh YPAaBHEHUEM B ACKAPTOBOW CHCTEME KOOPAHHAT.

[IpumeHnsaTh reoMeTpuueckue (akTbl JUIsl PEIICHHS CTEPEOMETPUUYECKHUX
3a71a4, NPEAIoJIararolux HECKOJIbKO 1IaroB PELICHUs, €CJIA YCIOBUS IIPUMEHECHUS
3aJIaHbI B SIBHOH (hopme.

Pemats mpocreninne reoMeTpuyYecKue 3ajJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemlarp 3amauM Ha JI0Ka3aTebCTBO MATEMAaTHYECKMX OTHOLICHHM W
HaX0KJIEHWE FeOMETPUUECKUX BEJIMYMH 10 00pa3laM Wil alrOpuTMaM, MpUMeEHss
U3BECTHBIC METO/IbI IIPYU PELICHUH CTAaHAAPTHBIX MaTEMaTUYECKUX 3a1a4.

IIpumeHaTs mpocTedlive OpPOrPaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIUOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOONTE IpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKA3HHU, pACIIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IprMeHATh IOIyYEHHBIE 3HAHMUS HaA IPAKTUKE: aHAJIU3UPOBATH DPEAIbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTU4YeCKl CQPOPMYIMPOBAHHOM MPOOJEMBbl, MOJIECIUPOBATH pEalbHbIC
CUTyallul Ha A3bIKE TIEOMETPUM, MCCIEAOBATh IIOCTPOCHHBIE MOJEIHA C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpeM, anmnapara ajireopsl; pemarhb
IIPAaKTUYECKUE 3a7a41, CBA3AHHBIC C HAXOXKICHUEM T€OMETPUUECKUX BEINYUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KIIACC

KosmnuecTBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Kontpoasubie IIpakTnuyeckue
n/n MPOrpamMmMbl Bcero oOpa3oBaTeJibHbIE
padoThbI padoThI
pecypchl
bu6mmoreka [JOK
Breaetitie B cTepeoMeTpiio 10 0 0 https://m.edsoo.ru/1¢20937
[IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 0 bubnuorexa [JOK
[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEH https://m.edsoo.ru/1¢209e37
[lepnenauKyISIPHOCTD MPSAMBIX U D 0 0 bubmuorexa [JOK
MIJIOCKOCTEH https://m.edsoo.ru/1¢209e37
bu6muorexa [JOK
1 1
Vsl MeXay NPSMBIMU U INIOCKOCTSIMHU 0 0 hitps-//m.cdsoo.ru/1¢209¢37
b K
MHOrorpaHHuKu 11 1 0 nommorexa 110
https://m.edsoo.ru/1¢209e37
O0BEMBI MHOTOTPAaHHUKOB 9 1 0 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
[ToBTOpEHME: CeueHHUs], pACCTOSIHUS U YIJIbI 4 1 0 bubmmorexa [TOK
p ' » P y https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



11 KJIACC

KoanyecTBO 9acoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3aesioB U TEM nudpoBLIe
Ne n/m P Kontpoabnbie IIpakTHueckue (ipp )
NMporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchbl
but6mmoreka [{OK
Tena spamierus 12 0 0 https://m.edsoo.ru/1¢209e37
N bubnuorexa [JOK
ObbeubI TEn > ! 0 https://m.edsoo.ru/1¢209e37
bubnunoreka [JOK
B 10 1 0
€KTOPBI U KOOPAMHATHI B IPOCTPAHCTBE hitps:/m.odsoo.r/ 1209637
[ToBTOpenue, 06001IEHNE, 7 ) 0 but6mmoreka [JOK
cucTeMaTHu3aIus 3HaHuM https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 3 0






HOYPOUYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIEKTPOHHBIE
Ne uudposbie
Tema ypoka Kontpoabnubie IIpakTuueckme
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
OCHOBHBIE TIOHSTHS CTEPEOMETPHUH: TOUKA,
npsimMasi, MI0CKOCTh, MpocTpaHcTBo. [IpaBuna
bu6mmorekxa [JOK
M300paKeHHs Ha PUCYHKAX: N300pakeHUs 0 0
. https://m.edsoo.ru/aecc77cd
TJIOCKOCTEH, MapajieIbHbIX MPSIMBIX
(OTpe3KOB), cepeuHbI OTpe3Ka
[TonsTus: nepecekarommecs IOCKOCTH, 0 0 bubnuorexa [JOK
IepeCEKaoIUECs IpsMasd U INIOCKOCTh https://m.edsoo.ru/2d8a9¢99
[TonsATHA: Iepecekaromuecs II0CKOCTH, 0 0 bubnnorexa [IOK
[epeceKaroluecs npsaMas U NII0CKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
M300pakKeHHEe MHOTOTPAaHHUKOB HA 0 0 bubmmorexa [IOK
P P https://m.edsoo.ru/a63959ed
PUCYHKAX, Ha MPOCKIIMOHHBIX YePTEIKAX
HavansHbie cBeieHUS 0 KyOe U MUpaMu/e,
X pa3BépTKU U Moaenu. CeueHus 0 0 bubnnorexa [IOK
p p ' https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HavansHbie cBeieHNs 0 KyOe U mUpaMu/e,
UX pa3BEPTKU U Moxeanu. CeueHus 0 0 Bubmaorexa TOK
paspep ' https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTue 06 akcMOMaTHYECKOM MOCTPOSHUU
bu6mmoreka [IOK
CTEpEOMETPUH: AKCUOMBI CTEPEOMETPHUH U 0 0

CJICACTBUSA U3 HUX

https://m.edsoo.ru/OccS5céfe




[TousTHE 00 aKCHOMATHYECKOM NOCTPOCHUU

bubmuoreka [JOK

8 CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPUU U
p p p P https://m.edsoo.ru/239¢8cb4
CJIECTBUS U3 HUX
[TonsiTre 06 akcMOMaTHYECKOM MOCTPOSHUU
9 CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPUU U bubmmorexa [IOK
p P p P https://m.edsoo.ru/65¢c6b106
CJIEICTBUS U3 HUX
[TonsiTHe 06 aKCHOMATHYECKOM TIOCTPOCHUH
10 CTEPEOMETPUN: AaKCHOMBI CTEPEOMETPHUHI U bubnmorera [TOK
p pHH: p p https://m.edsoo.ru/258fc245
CIIEICTBUS U3 HUX
B3anMHOe pacnonoxeHue npsMbeIx B
11 IIPOCTPAHCTBE: MEPECEKAIOIINECS bubnuoteka LIOK
poctp - fep ’ https://m.edsoo.ru/1a2520f6
napajuieJIbHbIe U CKPEIIUBAIOLIUECS TPSMbIE
[TapaniensHOCTh NPSIMBIX U TUIOCKOCTEH B
12 MPOCTPAHCTBE: NapalieIbHbIE NPSIMBIE B bu6mmoreka [{OK
MPOCTPAHCTBE; MAPATIIETBHOCTh TPEX https://m.edsoo.ru/93ad36b3
MPSAMBIX
[TapaniensHOCTh NPSIMBIX U TUIOCKOCTEH B
13 npoctpadcTse: IlapamieIbHOCTE IPAMOUT U buGnnorexa [IOK
pocTp F P P https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VTIIBI ¢ cOHAIIpaBIeHHBIMU CTOPOHAMHA bubnnorexa [IOK
P P hitps://m. eds00.ru/9f407 169
15 VYroa MeXay IpsIMBIMH B IPOCTPAHCTBE buGnnorexa [IOK
Ay 1p poctp https://m.edsoo.ru/fe733862
16 VYron Mexay nIpsIMbIMH B IPOCTPAHCTBE bubmorexa LHOK
Ay 1ip poctp https://m.eds00.ru/2935a9a0
17 [TapanyienbHOCTh TNIOCKOCTEN: bubnuorexa [JOK
napajuielibHbI€ TIIIOCKOCTH https://m.edsoo.ru/2e18255
18 CpoiicTBa napauienbHbIX MIIOCKOCTEN bubnnorexa [JOK



https://m.edsoo.ru/e504d656

19 [Tpocreiimue npocTpaHCTBEHHBIE (PUTYPBI HA bubnuoreka [IOK
IJIOCKOCTH: TETpasp, KyO, mapasiesenurne/ https://m.edsoo.ru/4a28dc02
. bubnmnorexa [JOK
20 Hoctpoetne cederit https://m.edso:)_.[ru/ 1d434d0f
. bubnmorexa [JOK
21 Hoctpoetne cederit https://m.edSO(I)_.[ru/ec26fe5d
Konrponsnas padora no teme "[Ipsimbie u
22 IJIOCKOCTH B TpocTpaHcTBe. [lapannensHoCTh bubmmorexa [TOK
. https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U IJIOCKOCTEMN
” [lepneHqUKyISIPHOCTD MPSMOM U TUIOCKOCTHU: bubnnorexa [JOK
MEPIEHINKYIIIPHBIE TIPSMBIE B IPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [Ipsmbie mapaienbHbIE U bubnuorexa [JOK
MEPIEHAUKYIISAPHBIE K TIIIOCKOCTH https://m.edsoo.ru/0acl1c95
)5 [IpsiMble napasenbHbIe U bubnnorexa [JOK
MEPHEHIUKYJIIIPHBIE K TNIOCKOCTH https://m.edsoo.ru/ba545966
%6 [Ipu3Hak nepHneHANKYISIPHOCTH IPSIMOM U bubnnorexa [JOK
IUIOCKOCTHU https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepHneHANKYISIPHOCTH IPSIMOM U bubnuorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/79165d15
)3 Teopema o npsMoi epreHANKYIIPHON bu6mmorexa [IOK
IJIOCKOCTHU https://m.edsoo.ru/635¢5087
’9 Teopema o psiMOil epIIEHAUKYIISIPHOM bubnuoreka [IOK
IUIOCKOCTHU https://m.edsoo.ru/bd3745f8
30 Teopema o psIMOil IEpIIEHANKYIISIPHOM bubnuorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/7d18834b
31 IlepneHUKYIISp U HAKIIOHHBIE: PACCTOSIHUE bubnunorexa [JOK

OT TOYKH 10 IJIIOCKOCTH, paCCTOAHUE OT

https://m.edsoo.ru/33¢c477d3




HpHMOﬁ J0 IINTIOCKOCTH

HepneHm/IKmep H HAKJIOHHBIC: paCCTOSAHUC

32 OT TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT bubnrorexa LIOK
KA P hitps://m.edsoo.ru/66fefadd
MPsIMOM 10 TJIOCKOCTH
[TepieHAMKYSIp ¥ HAKJIOHHBIE: PACCTOSTHUE
33 oT IT)OIIKI/I OyHHECKOCTH aCCTOEHI/Ie oT brmmorexa [TOK
. A b https://m.edsoo.ru/a5b7b8e3
MPSIMOM J10 TNIOCKOCTH
[TeprieHAMKYISAP U HAKJIOHHBIE: PACCTOSIHUE
34 oT I;O'—IKI/I oynnlc))CKocm aCCTOf{)HI/Ie oT bubmmorexa LIOK
. a P https://m.edsoo.ru/dbee22bc
MPSAMOM 10 TIJIOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXKAY MPAMOM bubmuorexa [JOK
H TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbI{ yroJi, TMHEUHBIA YroJl bubnnorexa [IOK
JIBYI'PaHHOIO yrjia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJ1, TUHEHHBIN yToJl bubmmnorexa [JOK
JIBYTPaHHOIO yTiia https://m.edsoo.ru/c7¢777ed
38 IlepneHIUKyISIpPHOCTD IIJIOCKOCTEN: IIPU3HAK bu6numorexa [IOK
MEPIECHANKYISIPHOCTU JBYX IJIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [lepneHaUKyISAPHOCTD MIJIOCKOCTEMN: PU3HAK bubmuorexa [JOK
NEePHEHANKYIISIPHOCTH ABYX IJIOCKOCTEMN https://m.edsoo.ru/ed9e2a8e
40 [lepnieHIUKyISIPHOCTD MJIOCKOCTEMN: PU3HAK bu6nuorexa [IOK
MEPHIEHANKYISIPHOCTH JBYX IIJIOCKOCTEH https://m.edsoo.ru/ba75dcS57
41 Teopema o TpEX nepneHaUKYIApax Bubmmorexa LIOK
p P PHCHIHKY AP https://m.edsoo.ru/e4972cdc
42 Teopema o Tp€Xx nepneHANKYISIPAX bubmorexa LOK
p P PHCHIHKY AP https://m.edsoo.ru/52188a7d
N bu6mmoreka [{OK
43 Teopema o TpEX nepneHIUKYIApax

https://m.eds00.ru/91246736




KonrposnbHas pabora no remMmam
"[lepreHIUKYISIPHOCTD MPSIMBIX U

bubmuoreka [JOK

44
iockocTe" u "YTIbl MEXIY NPSIMBIMU U https://m.edsoo.ru/5b971ef3
MJIOCKOCTSIMU"
[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE
45 3JI€EMEHThl MHOTOTPaHHUKA, BBITYKJIbIE U bubnmnorexa [JOK
HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOT'PaHHHUKA
[Ipusma: n-yronpHas npu3Ma; rpaHu v
46 OCHOBAHMS MPU3MBI; IIpsiMasi 1 HAaKJIOHHAsI bubnmnorexa [JOK
NpU3MbI; OOKOBas ¥ TIOJIHAS TIOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI
47 [Tapannenenunen, NpsMOYTrOJIbHbII bubnnorexa [JOK
rapajulesienuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Iupamupa: n-yrojapHas nupaMua, TpaHu U
48 OCHOBaHHUE NMUpPaMUbl; OOKOBas U MOJTHAs bubmuorexa [JOK
IMOBEPXHOCTh NMUPAMU/IbI; ITPABUIILHAS U https://m.edsoo.ru/fblcd0as
yced€HHas nupamuaa
[IpaBuUsbHBIE MHOTOTPAHHUKH: TTOHSITHE
[IPaBUIILHOTO MHOTOI'PAaHHUKA; IPaBUJIbHAS
bu6mmoreka [{OK
49 MIpU3Ma U [IpaBUJIbHASA MUPAMU/JIA;
https://m.eds00.ru/074c8865
MIpaBUJIbHAs TPEYTOJIbHAS MUPAMUIA U
MIPaBUIIBHBIN TETPadap; KyO
[IpencraBnenue o MpaBUIbHBIX
50 MHOTOTPaHHUKAX: OKTa3JIp, JOAEKA3Ip U bubmorexa LOK
' ’ https://m.edsoo.ru/a0fdd5bf
HUKOCa3p.
CummeTpust B IPOCTPAHCTBE: CHUMMETPUS
. bu6mmoreka [{OK
51 OTHOCHUTEIBHO TOYKH, MPSIMOM, INIOCKOCTH.

DJeMeHTbl CHMMETPUH B MUpaMUAaAX,

https://m.edso0.ru/b9e777d9




napajjiejicnmIic1ax, rmpaBUJIbHbIX
MHOT'OIrpaHHUKax

Brranciaenue 31eMeHTOB MHOTI'OI'paHHUKOB:

bu6mmorekxa [JOK

52
pEOpa, MuaroHanu, yribl https://m.edsoo.ru/6¢cdbecef
[Tnomaae GOKOBOM MOBEPXHOCTH U TTOJTHOU
53 ITOBEPXHOCTHU MIPSIMOM IPU3MBI, IIOIIA/b bubnnorexa [JOK
OCHOBaHMi, TeopemMa 0 OOKOBOH https://m.edsoo.ru/37d84157
MMOBEPXHOCTHU MPSIMOI PU3MBI
[Tnomaas 6OKOBOW MOBEPXHOCTH U
54 ITOBEPXHOCTH ITPaBUIBHON TUPAMUIBI, bubnnorexa [JOK
Teopema O TIoMAId OOKOBOM MOBEPXHOCTH https://m.edsoo.ru/5603e30b
YCEUEHHOU NMUPAMUIBI
55 KonTponbHas paboTa no teme bu6mmorexa [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95£5c04
N bubmuoreka [JOK
56 I1 0 00
OFUITHE 0 ODBEME https://m.edsoo.ru/7ad0020b
N bu6mmoreka [{OK
57 06
PEM TTHPAMHUAH https://m.eds00.ru/235171b3
N bubnuorexa [JOK
58 06
DEM TTHPAMHUAB! https://m.edsoo.ru/f47dfefd
N bubnuorexa [JOK
59 0
OOBEM MHpaMHb! https://m.eds00.1ru/79¢10312
bu6mmorekxa [JOK
60 O6bé
DM THpaMuznt https://m.edsoo.ru/2faadc3f
bu6mmoreka [JOK
61 O0bé
DEM TTPHSMET https://m.eds00.ru/79853608
62 OO0BEM TTPU3MBI bubmorexa LHOK

https://m.edsoo.ru/1€053890




bu6nuorexa [JOK

63 O05e 1
DEM HPHMET https://m.edsoo.ru/482d3f51
64 Konrponbnas padora o reme "O0bEMBI 1 bu6mmorexa [IOK
MHOTOTPaHHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpEeHME, 00600IIEHNE CHCTEMAaTH3AIINS
65 3HaHui. [loctpoeHue ceueHuit B 1 bubmorera [JOK
) P https://m.edsoo.ru/098bedad
MHOTOTPaHHUKE
[ToBTOpeHue, 06001IeHNE cCCTeMaTH3as
3HaHUW. BeIuKciieHUnEe pacCTOSHUM: MEXKITY
66 BYMS TOUKaMH, OT TOYKH 10 IPSAMOU, OT 1 bubmorera [JOK
ABY ’ Ao TP ’ https://m.edsoo.ru/f7792ba9
TOYKH J0 MJIOCKOCTH, MEXTY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
bubmuoreka [JOK
67 HTorosas KOHTpoJbHAs paboTa 1
TOrOBA KOHTPOJbHAR Pabot https://m.edsoo.ru/b9146bc0
[ToBTOpeHue, 06001IeHNE cCTeMaTH3als
3HaHWH. Berunucienue yrios: Mexay
68 CKPCIIUBAIOIIMUMUCS MPSIMBIMU, MEK 1 bubmorexa LIOK
P HIU B P ’ o https://m.edsoo.ru/56765e8b
MPSIMOM M TNIOCKOCTBIO, IBYTPaHHBIX YTJIOB,
YTJIOB MEXKIY IIIOCKOCTSIMU
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



11 KJIACC

Koau4yecTBo 4yacoB DJIeKTPOHHbBIE
uupposbie
Ne ni/m Tema ypoka Kontpoabubie IIpakTHuyeckue
Bcero oOpa3oBaTe/ibHbIE
padoThl padoThbI
pecypcsbl
Cdepa u map: meHTp, paauyc, IMamMeTp; 0 0 bubnmoreka [JOK
TJIOIIA]h TTIOBEPXHOCTH ChEphI https://m.edsoo.ru/0341bc2b
BsanmMHoe pacronoxxenue chepsl u
bubmuoreka [JOK
IUIOCKOCTH; KacaTellbHas IJI0CKOCTb K 0 0
https://m.edsoo.ru/bed12a43
cdepe; maomanb chepsl
N3obpaxenue chepsl, mmapa Ha MIOCKOCTH. bu6muoreka [{IOK
0 0
Ceuenust mapa https://m.edsoo.ru/be15f7{2
Hunuaapuyueckas MOBEPXHOCTb,
o0pa3yroIue UIMHIPHIECKON 0 0 bubnuotexa [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edsoo.ru/6054b8&c1
MMOBEPXHOCTH
Hununnap: ocHoBaHMS U OOKOBasI
IMOBEPXHOCTH, 00Pa3yIoLIas U OCh; IIOMIA b 0 0 bubmmorexa LOK
p . ’ p\, Y ’ https://m.edsoo.ru/188f6216
OOKOBOI1 U MOJIHOM MTOBEPXHOCTH
N300paxeHue NUINHIPA HA TIIOCKOCTH.
PaszsépTka nnnunapa. CedeHus MUIMHIpA 0 0 bubnmoreka [JOK
(TUTOCKOCTHIO, MapaIeIbHON UITH https://m.edsoo.ru/016e25eb
MEPIEeHIUKYISIPHON OCH LIUIUHPA)
Konnueckast moBepxXHOCTEL, 00pa3yoIIne
KOHMYECKOU HOBerHOCTI/I OCE 1/1}1]36 [IMHA 0 0 bubmmorexa [IOK
. P ’ p https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTHU
Konyc: ocHOBanue 1 BepinHa, 0 0 bubnmoreka [JOK



10

11

12

13

14

o0pasyroIias U OCh; IIONA b OOKOBOW U
MTOJIHOW ITOBEPXHOCTH

VY ceu€HHBIN KOHYC: 00pa3yoIIie 1 BBICOTA;

OCHOBaHHMS U OOKOBas MOBCPXHOCTDH

N300pakeHre KOHyca Ha TUIOCKOCTH.
PazpépTra konyca. CedeHust KOHyca

(MII0CKOCTHI0, apaIeIbBHOW OCHOBaHMIO, U
IUIOCKOCTBIO, MMPOXOJAIIEH uepe3 BEpIINHY)

KomMb6uHanus ten BpamieHus u
MHOT'OTPAaHHUKOB

MHOrorpaHHuK, ONKMCAHHBIN 0KOJIO chepbl;
cdepa, BIIMCaHHAs B MHOTOTPAHHUK UJIU B
TEJIO BPALLECHUS

ITonsarue 006 00béEMe. OCHOBHBIE CBOMCTBA
00BEMOB TEN

O0BEéM nMIMHIpa, KOHYyCa

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

but6mmoreka [IOK
https://m.edsoo.ru/1468bab3

bubmuoreka [JOK
https://m.edsoo.ru/Obdelbe8

bubnunorexa LIOK
https://m.edsoo.ru/3cefl0e5

bubmuoreka [JOK
https://m.edsoo.ru/0b136158

bubmuoreka [JOK
https://m.edsoo0.ru/26a03fb7

bu6mmoreka [{OK
https://m.edso0.ru/5513d87b

15

16

17

O06BEM mapa u riomazs chepbl

[Tomo6HbIE Tena B MPOCTPAHCTBE.
CooTHoIIEHUS MEX Y TUIOIAIIMU
MOBEPXHOCTEH, 00bEMaMHK MTOTOOHBIX TN

KonTponbnas pabota nmo temam "Tena
BpamieHus" u "O0beMbl Ten"

but6mmoreka [IOK
https://m.edsoo.ru/d189bde2

bubmuoreka [JOK
https://m.edsoo.ru/810cfleb

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

18

19

BeKTop Ha IINIOCKOCTHU U B ITPOCTPAHCTBE

CrnoskeHre ¥ BEIYUTaHUE BCKTOpPOB

bubmunoreka [JOK
https://m.edsoo.ru/5caefclb

but6mmoreka [IOK
https://m.edsoo.ru/23f4f089




bu6nunoreka [JOK

20 YMHOXEHNE BEKTOpa Ha YHUCIIO
p https://m.edsoo.ru/dee379eb
PasnoxeHne BekTopa 1o TpéM
21 HEKOMIUIaHApHBIM BekTopaM. [IpaBuio bubmorexa [TOK
P pam. 1’p https://m.edsoo.ru/a28fd74¢
napasuiefienunena
Pemrenue 3aiay, cBA3aHHBIX C
22 MPUMEHEHUEM MPABUII AEUCTBUM C bubmmorexa [TOK
P P A https://m.edso0o.ru/5a827900
BEKTOpaAMHU
” KoopanHatHO-BEKTOpPHBINA METO TIPU bu6mmoreka [{IOK
pELIEHNH T€OMETPUUECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronbHas cuctema KOOpAWHAT B
24 npoctpanctee. KoopanHarsl BeKTOpa Bubamorexa [IOK
pocTp . ' P pa. https://m.edsoo.ru/48db7058
[Ipocreiimue 3agaun B KOOpAUHATaX
’5 VYron mexay BekTopamu. CKaIsipHOE bubnmnorexa [JOK
MPOU3BENCHUE BEKTOPOB https://m.edsoo.ru/725effc4
%6 Brluucnenue yrioB Mex1y NpsIMbIMU U bubnmnorexa [JOK
IUIOCKOCTSIMA https://m.edsoo.ru/8efbe78e
7 KonTponbhas pabota no teme "Bekrops! bubmuoreka [{IOK
KOOpJMHATHI B MPOCTpaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpeHue, 0600IIEHNE U
)3 cucreMaTtu3anus 3HaHuii. OCHOBHBIE bubnmoreka [JOK
¢burypsl, pakThl, TCOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHUH
[ToBTOpeHmE, 0600IICHNE U
29 cucreMaru3anus 3HaHui. OCHOBHEIE bubmuorexa [JOK
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPHUH
30 [ToBTOpeHmE, 06001IeHUE U bubnmnorexa [[OK




cucreMaTn3anusa 3HAHUH. 321,[[3.‘{1/[
ITAaHUMCETPHUU U MECTOABI UX PCIICHUA

[ToBTOpEeHME, 0600IIEHNE U

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

but6mmoreka [IOK

31 cUCTEMATH3alUs 3HAaHUN. 3a1aun 1 hitps://m.cdsoo.ru/4dffdad7
MJIAHUMETPUHU U METOJIbI UX PEIICHUS
[ToBTOpeHue, 0600IIEHNE U

1 cucteMaTuzanus 3HaHui. OCHOBHBIC | bubnuotexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KITIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOIM
NPoBePsEMOro .
00pa3oBaTe/IbHOM NPOrPaMMBbI CpeIHero 001ero odpasoBanus
pe3yJibTarTa
7 I'eomerpus
7.1 OnepupoBarh NOHATUAMU: TOUKA, IPsAMasi, INIOCKOCTb
75 IIpuMeHTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPHU PEIICHUN
’ F€OMETPUUYECKHX 3a/1a4
73 OnepupoBarh NOHATUSAMH: MAPALIEIBHOCTh W INEPHEHIAUKYISIPHOCTH
' MPSIMBIX U IJIOCKOCTEN
74 KrnaccudunupoBaTe B3auMHOE PacMONOKEHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYTPAHHBIN yroJl, TPaHU JABYTPAaHHOTO YIJa,
7.5 peOpo ABYTpaHHOIO yria, JMHEHHBIN yroJl JBYTpaHHOIO yria, rpagycHast
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOTPAHHHK, BBIMYKJIBIM M HEBBITYKJIbIN
' MHOT'OTPaHHUK, JIEMEHTHl MHOTOIPAHHHKA, IPABUIIbHBI MHOIOTPAaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IHMpaMuia, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapajuienenunes, Kyo)
KnaccupummpoBarb  MHOTOrpaHHMKH, BBIOMpasi  OCHOBaHUS  JUIs
73 Kiaccupukauuyu  (BBIMYKJIbIE U HEBBINYKJIblE  MHOTOIPAaHHUKH,
' [IpaBWIbHBIE MHOTOTPAHHUKH, IIPSIMBIE M  HAKJIOHHBIE IIPU3MBI,
napajuieIeumneIbl)
79 OnepupoBaTh MOHATUSMU: ceKymas IIJIOCKOCTB, ceyeHue
' MHOT'OT'PaHHUKOB
710 OOBACHATh  NPUHLIMIIBI  TOCTPOCHUS  CEYEHHUH  MHOTOIPAaHHHKOB,
' HCIOJIB3YSl METO/I CJIEJIOB
_— CrpouTh ce4eHHs MHOTOIPAaHHUKOB METOJIOM CJIEJOB, BBIIOJHAThH

(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTY:



BU/I CBEPXY, COOKY, CHU3Y

7.12

Pematp 3amaun Ha HaXO0X/IEHUE T€OMETPUUYECKUX BEIUMYMH IO 0Opasuam
WIM aJITOpUTMaM, NPUMEHAS W3BECTHBIE AHAIMTUYECKHUE METOJIbI IPHU
pElICHNN CTaHJApPTHBIX MAaTEMAaTHYECKHX 3alad Ha BBIYHCICHHUE
pPacCTOSHUM MEXy ABYMs TOYKAMM, OT TOUKH 10 IPSAMOM, OT TOUKH J0

IIIOCKOCTH, MEKAY CKPCIIUBAOIUMHUCS IMTPAMBIMHA

7.13

7.14

7.15

7.16

Pematp 3amaun Ha HaXO0X/IEHUE TE€OMETPUUYECKUX BEIUYMH MO 0Opasuam
WIM QJITOPpUTMaM, NPUMEHAS W3BECTHBIE AHAIMTUYECKUE METOIbI IIPU
pEeLICHUN CTaHJAPTHBIX MATEMAaTUYECKUX 3a/1a4 HAa BBIYMCICHUE YIJIOB
MEX/y CKPEIIMBAIOIIKUMUCS MPSMBIMU, MEXAY HNPSIMOW U IJIOCKOCTBIO,

MEX/1y TUIOCKOCTSIMH, IBYTPaHHbBIX YIJIOB

Berancnate 00BEMBI W IUIOMIAJM TOBEPXHOCTEH MHOTOIPAHHUKOB
(mpu3ma, mupamMua) ¢ MPUMEHEHHUEM (OPMYJI, BEIYUCIIATH COOTHOIICHUS
MEXKITY TJIOIAIMU MOBEPXHOCTEH, o0BEMamu MOT00HBIX
MHOTOTPaHHUKOB

OnepupoBaTh MOHATHSIMH: CUMMETPHS B MPOCTPAHCTBE, LEHTpP, OCh U
IJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPHI
N3Bnekath, mpeoOpa3oBBIBATE M HMHTEPIPETUPOBATH HHPOPMAIUIO O

MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, IPeACTaBICHHYIO Ha

YepTekKax U pUCYHKax

7.17

7.18

7.19

7.20

[TpumensaTh reoMeTpuveckre (GaxKThl JJIS PEIICHUS CTEPEOMETPHUYECKUX
3a/1a4, NPEAIONIaralolluX HECKOIbKO IIaroB pEIUICHHs, €CIU YCIOBUSA

MIPUMEHEHUS 33]IaHbI B SIBHOU (hopMe

HpI/IMCHHTL HpOCTCﬁMHC OporpaMMHBIC CpCIACTBA H  JJICKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMEI ITPHU PCIICHUN CTCPECOMCTPHUICCKUX 3aa4

[IpuBoUTE MpUMEPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U

JKU3HU, PACIIO3HABATH MPOSABJIICHUC 3aKOHOB I'COMETPUUN B UCKYCCTBC

[IpuMeHsATH MoJTyuyeHHbIE 3HAaHUSI HAa IPAKTUKE: aHAJIM3UPOBATh peallbHbIE
CUTyallud M NPHUMEHSTb H3yYECHHbIE IIOHATHS B IIpolLlecce IOUCKa
pereHus MaTeMaTHYECKU copMyIMPOBAHHON npo0JIeMsl,
MOJIJIUPOBATh peajibHble CUTYallMd Ha sI3bIKE I'€OMETPHHM, HCCIEI0BATh
IIOCTPOCHHBIE MOJIEIM C HUCIOJIb30BAHUEM I'€OMETPUUYECKUX IMOHATUN U
TeopeM, alnapara ajiredpsl, pemarb MpaKTHYECKHe 3a]jaul, CBS3aHHBIE C

HaxXOXKACHUCM I'€COMCTPHUICCKUX BCININH




11 KIIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3yIbTATHI OCBOEHHS OCHOBHOI
NpoBepsieMoOro .
0o0pa3oBaTe/ILHOI MPOrpaMMbl CpelHero 001ero 00pa3oBaHus
pe3yJbTarTa
6 I'eomerpus
OnepupoBaTh NOHATHIMU: [UIHMHIPUYECKast TOBEPXHOCTh, 00pa3yolIye
61 WIMHIPUYECKON MOBEPXHOCTH, LMIMHAP, KOHMYECKas IOBEPXHOCTb,
' oOpa3yromue KOHMYECKOM  IOBEPXHOCTH, KOHYyC, cdepuueckas
MOBEPXHOCTH
6.2 Pacnio3naBaTh Tena BpaieHus (UWINHIP, KOHYC, chepa U map)
6.3 OOBSCHATH CITOCOOBI TIOTYYECHHSI TEJT BpAIICHUS
6.4 KnaccudumupoBats B3auMHOE pacnoiokeHHe chephl U MIIOCKOCTH
OnepupoBaTh MOHATHUAMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTa CErMEHTA, ILIAPOBOW CIIOM, OCHOBAHHE IIAPOBOIO CIIOS, BHICOTA
IIApOBOTO CJI0s, IIAPOBOU CEKTOP
6.6 Berancnare 00bEMBI M IUIOHIANM  TOBEPXHOCTEH TeNl BpaIICHUS,
' FEOMETPUUECKUX TEJ C MPUMEHEHHEM (popmyIT
OnepupoBaTh MOHATHSAMM: MHOTOTPAHHUK, BIMCAaHHBIE B cdepy H
6.7 OIMCaHHBIM OKOJIO cepsl, cepa, BIUCAHHAS B MHOTOIPAHHUK HIIN TEJI0
BpaLCHUs
63 BbluMcnsTh COOTHOIIGHHS MEXIy IUIOHIAAIMU TOBEpXHOCTEH U
' 00bEMaMH OJJOOHBIX TeJl
6.9 N3o6paxkaTh n3ydyaemble QUIypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BoInonHATh (BBIHOCHBIE) IUIOCKHE YEpPTEX M M3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTyp: BUI CBEpPXYy, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tell
BpaIICHHUS
W3BnekaTh, WHTEPIPETUPOBATh M TNPEOOPa30OBBIBATE HWH(POPMAIHIO O
6.11 NPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTYpax, TPEACTaBICHHYIO Ha
yepTexax U pUCyHKax
[TpumensaTh TeOMeTpHUYeCKHe (aKThl UTSI PEUICHUS CTEPEOMETPHUECKUX
6.12 3aja4, MPEIIoJaraloliuX HECKOIBKO IaroB pPEUICHHUs, €CJIA YCIOBHSI
NpUMEHEHHUs 3alaHbl B SBHOH popme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE



6.14

BrimomaaTe I[eﬁCTBHﬂ CJIOKCHHA BCKTOPOB, BBIUUTAHHUA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, 06'I>$ICH$ITB, KakuMH CBOMCTBaMH OHH

o0JtazaroT

6.15

6.16

[IpuMeHATH MpaBUIIO NapAJIENIECIUIIENA IIPU CII0KEHUN BEKTOPOB

OnepupoBaTh MOHATUSAMU: JAEKAapTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yrOJI  MEXKIY BEKTOpaMH, CKaJsIpHOE IPOU3BENCHHE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLI

6.17

Haxoauth cyMMy BEKTOpOB M IMpPOW3BEJACHHE BEKTOpa Ha YHMCIO, yroi
MEXy BEKTOPaMH, CKISIPHOE MPOU3BEICHUE, PACKIIAIbIBATH BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

6.19

6.20

3aI[aBaTB IJIOCKOCTb YPABHCHHUEM B I[eKapTOBOﬁ CUCTCMC KOOpAHAT

Pemwate mpocreliue TeOMETPUYECKHE 3aJayd  Ha IIPUMEHEHHE

BCKTOPHO-KOOPAWHATHOTO METOAa

Pemiate 3amaun Ha J0Ka3aTElNbCTBO MAaTEMAaTHUYECKHX OTHOIICHUM M
HaX0XXACHUC I'COMCTPHUYCCKHUX BCIUYUH II0 o6pa3uaM HIIK aJITOpUTMam,
IMPpUMCHAA HN3BCCTHBIC MCTOBI Ipu PCUICHUHN CTaHAapPTHBIX

MAaTeMaTHYCCKHUX 3aaa4

6.21

6.22

6.23

[TpuMmeHATs mHpocTellMe MPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUECKUX 3a]a4
[TpuBOIUTH NpUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U
JKW3HM, PACIIO3HABATh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[IpuMeHsTh MONy4YeHHbIE 3HAHWS Ha [PaKTUKE: aHaJU3UpOBATH
pEaIbHbIE CUTYallUM W INPUMEHATh HM3YUYEHHBIE IIOHATHUSA B IIPOLECCE
IOMCKAa PpELIEHUs] MaTeMaTHYecKd CQOpPMYJIUPOBAHHOM MpOOIEMBI,
MOJIEJIMPOBaTh PEAIbHbIE CUTYAllMU Ha SI3bIKE N€OMETPHHM, MCCIEA0BATh
MOCTPOEHHBIE MOJIENIM C HCMOJIb30BAaHUEM T'€OMETPUUYECKUX IMOHATHH U
TeopeM, armnapaTa anreOpbl, pemaTs NPaKTUYeCKHe 3a/1a4M, CBSI3aHHBIE C

HaXO0XACHUEM I'COMCTPHUICCKUX BCIIMYNH



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KVIACC

Kon

7.1

7.2

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

I'eomerpus

OcHOBHBIE MOHATHS cTepeoMeTpuu. Touka, mpsiMasi, IIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATUYECKOM  IOCTPOEHHUH  CTEPEOMETPUH:  aKCHOMBI

CTCPCOMCTPHU U CICACTBUA U3 HUX

B3auMHOe pacrnonoxkeHue TpsAMBIX B IPOCTPAHCTBE:  MEPECEKarolInecs,
napajulefibHble U CKpemmBaromuecs mnpsmbie. [lapannenbHOCTh MPSMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapajulelibHble TNpsIMble B  MPOCTPAHCTBE,
NapajuIeIbHOCTh TPEX MPSIMBIX, MAPAICIBHOCTh MPSAMON M IUIOCKOCTU. YTJIBI C
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJ MEXKIy MpSAMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapaJiieIbHbIE MIOCKOCTH, CBOWCTBA MapaJlIeIbHbBIX
wiockocTeil. Ilpocteiimme npocTpaHCTBEeHHBbIE (UTYPBl HA IUIOCKOCTH: TETPasdiap,

KyO, mapasuiesnenumnes, moCTPOeHUe CeUeHU!

7.3

7.4

IlepneHIUKYIAPHOCTh MNPSMOM M IUIOCKOCTH: IEPIEHAMKYJSIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, MIPSMBIE NIAPAIIJIEIIbHBIEC U IEPIIEHAUKYIISPHBIE K INIOCKOCTH, IIPU3HAK
MEPIEHANKYISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O MPSMON MEPIEHIUKYIISIPHON
IUIOCKOCTH. YTIJIBI B IIPOCTPAHCTBE: YroJd MEXAy MNpAMOM M IUIOCKOCTBIO,
JBYTpaHHBIA YroJ, JMHEWHBIA yroia JByrpaHHoro yria. llepnenpukyisap u
HAKJIOHHBIE: PACCTOSAHHME OT TOYKH JO IUIOCKOCTH, PACCTOSHHUE OT IPSIMOM 10
IJIOCKOCTH, MPOEKIUsl (PUryphl Ha IUIOCKOCTh. [lepneHAnKyIsIpHOCTh MIOCKOCTEH:
IPU3HAK  IIEPIEHIUKYISIPHOCTH  ABYX  IIOCKocTe. Teopema o0  Tpéx
MEPIEHANKYIISIPAX

IloHsATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAHHHKA, BBIIIYKIIbIE H
HEBBIITYKJIbIE MHOIOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. Ilpusma: n-yroibHas
npusMa, TpaHd U OCHOBAaHMSI MPU3MBI, NpsMas U HaKJIOHHas MPU3MbI, OOKOBas U
IIOJIHAs IOBEPXHOCTH Npu3Mbl. [lapaienenumen, NpsAMOYyTroabHbIN NapalIeIeIUIIC]]
u ero cporcrsa. [Iupamuaa: n-yroiapHas nupamuaa, TpaHd U1 OCHOBaHUE ITHPAMU/IBI,
OoKoBast M MOJHAsi MOBEPXHOCTh MUPAMUBI, IPABUIbHAS U yCEUEHHAs MUPaMUAA.

DJIeMEHTHI Opu3Mbl W THPaAMHIBIL. HpaBI/IJ'II)HBIe MHOI'OIpaHHUKH: IIOHATUC



7.5

7.6

7.7

MIPaBWJIBHOTO MHOTOTpaHHMKA, TpaBWIbHAs NpU3Ma U MpaBWIbHAS TNHPaMHUAA,
NpaBUJIbHAS TPEYroJibHAs MUPaMUAa U IPaBUIBHBIA TeTpasap, kyo. [Ipencrasnenue
O MpaBWIbHBIX MHOTOTPaHHUKAX: OKTa’Jp, AOAEKa’aAp U ukocadapyrue CeueHus

IMPU3MBI 1 TUPAMHUIBI

CuMMeTrpust B IIPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IPSIMOH,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MIUPAMUJIAX, IApaUICICIIUIIEIaX, IPABUIbHBIX

MHOT'OI'paHHUKAax

Bbluuciienue 31eMEHTOB MHOIOTPaHHUKOB: pé&Opa, AuaroHanu, yriel. Ilmomans
OOKOBOH TIOBEPXHOCTM M TIONHOM TOBEPXHOCTH TPSMOW MPHU3MBI, ILJIOLIA/Ib
OCHOBaHUH, TeopeMa 0 OOKOBOH MOBEPXHOCTU MpsiMON npu3Mbl. [1omans 60koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IIPABWIBHOM IHpaMHUBI, TeOpeMa O IUIoUIaan

yceuéHHoil nupamupl. [Tonstre 06 06bEMe. O0bEM MHpaMHIbl, TPU3MBI

HOI[O6HBI€ TCJIa B IIPOCTPAHCTBC. CooTHONIECHUS MCKAY IUIomaassMunu HOBerHOCTCfI,

00BEMaMU ITOTOOHBIX TEN

11 KUIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

6

6.1

6.2

6.3

6.4

I'eomerpus

[Munuaapuyueckas MOBEPXHOCTb, 00pa3yrouIie HUINHAPUIECKONW MTOBEPXHOCTH, OCh
III/IJII/IHIIpI/I‘IGCKOf/'I MMOBECPXHOCTH. L[I/IJII/IHI[pI OCHOBaHHUS M OOKOBas IMOBECPXHOCTD,
oOpa3yrolas 1 0cb, IUIOMIAIb OOKOBOI U MOJIHOI OBEPXHOCTH

Konnueckast moBepXHOCTh, 00pa3yrolme KOHHIECKON TOBEPXHOCTH, OCh U BEpIITNHA
KOHUYeCKol moBepxHOocTH. KoHyc: ocHOBaHMe W BeplInHa, 0oOpa3yromias U OcCh,
wionaab OOKOBOM M TOTHOW TMOBEPXHOCTH. YCEUEHHBIM KOHYC: 0oOpasyioniue u
BBICOTA, OCHOBaHUS 1 OOKOBasi IOBEPXHOCTh

Cdepa u map: ueHrtp, paanyc, AMaMeTp, TUIOMIalb TOBEpXHOCTH cheprl. BanmHoe
pacnojoxeHue cepbl U IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIOmaab
cepsr

N3o006paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka nunuHapa 1 KoHyca

6.5

KoMmOunammmu Ten BpamieHuss ¥ MHOTOTPAHHMKOB. MHOTOTpaHHUK, OIHMCAHHBINA

okoJio chepsl, chepa, BIMcaHHas B MHOTOTPAHHUK, WK TEJIO BPaIlCHUs

6.6

[Tonsitue 06 00BEMe. OCHOBHBIE CBOWMCTBa 00BEMOB Ten. Teopema 00 oO0BEME
NPSAMOYTOJBHOTO Tapajuienenunena U cieactsus u3 He€. OO0bEM IUIMHIpA,

koHyca. O0BEM mapa u rionaab chepol



[TogoOubie Tema B mpoctpancTBe. COOTHOIIEHUS  MEXKAY  IUIOIMIAISIMU

67 MOBEPXHOCTEH, 00hEMAMHU TTOTOOHBIX TEI
6.8 Cevenus nmwimHApa (MapajuleIbHO W TIEPICHIUKYJISPHO OCH), CEYEHHUS KOHyca
' (mapasuieIbHOE OCHOBAHHIO M IPOXOAIIEE Yepe3 BepIINHY ), CEUCHHS [1apa
Bekrop Ha miockocth W B mpocTpaHcTBe. CIIO)KEHHWE M BBIYUTAHUE BEKTOPOB.
6.9 YMHOKEHHE BEKTOpa Ha 4uciio. Pa3nmokeHne BeKTopa Mo TpEM HEKOMIUTAHAPHBIM
. BekTopaMm. [lpaBuino mapaienenunena. PerieHue  3amad, CBS3aHHBIX  C
NPUMEHEHHUEM TPaBWII ACUCTBUI C BEKTOPAMH
[IpsiMoyrosipbHasi cUCTeMa KOOPJMHAT B TIpOCTpaHCTBe. KoopawHaThl BEKTOpA.
6.10 [Tpocrefimme 3amaumi B KOOpAWHATaX. YTOJN Mexay Bekropamu. CKalsapHOe

MMPONU3BCIACHUC BCKTOPOB. Brraucnenne YIJIOB MCXKAY NPAMBIMU W IIJIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METO/I IPU PELLIEHUN T€OMETPUYECKUX 3a/1a4



IMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHMS K NMPeAMETHBIM Pe3yJIbTaTaM OCBOEHMUS
OCHOBHO# 00pa30BaTeJIbHOI MPOrPaMMbl CpeHEro 0011ero
o0pa3zoBaHus

Bnanenne meronamMu J0Ka3aTeNbCTB, ITOPUTMAMH pELICHUS 3a]ad;
yMeHue (opMyIupoBaTh W ONEPUPOBATh MOHSATHSAMH: OIPEIEICHUE,
aKkcuoma, Teopema, CIE/ICTBHE, CBOICTBO, NMPHU3HAK, JJ0Ka3aTENIbCTBO,
paBHOCHIIbHBIE (HOPMYITUPOBKH; IPUMEHSTh UX; YMEHHE (POPMYyINPOBATH
oOpaTHOE W TPOTUBOIIOJIOKHOE YTBEP)KICHUE, NMPHUBOIUTH NPHUMEPHI U
KOHTPIIPUMEPHI, HCIOJIB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUH;
NPOBOJIUTH JIOKAa3aTEJIbHBIC PACCYKIEHHs TMpH peIIeHUH 3alad,
OLICHMBATh  JIOTUYECKYIO  TPAaBWIBHOCTh  PAcCYXJICHUH; yMEHHE
OIEepPUPOBATh MOHATUSAMHU: MHOXECTBO, MOJMHOXECTBO, ONEpallUl HaJ
MHOXXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH
ammapar Jyis OIMCAaHUsI pealIbHBIX MPOLIECCOB U SBJICHUN U TIPU PELICHUU
3a1a4, B TOM 4YHCIE W3 JAPYTHX Yy4YeOHBIX IIPEIMETOB; YMCHHE
OIepUPOBaTh MOHATHAMMU: rpad, CBI3HBINA Tpad, nAepeBo, LUK, rpad Ha
TUIOCKOCTH; YMEHHE 3a/laBaTh W OIUCHIBaTh Tpadbl Pa3TUIHBIMA

croco0amu; UCIOIb30BATh Tpadbl MPHU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMH: HaTypaJbHOE YHCIIO, LIEJIOE YHCIIO,
CTEIEHb C LIEJBIM [TOKA3aTeleM, KOPEHb HAaTypaJbHOM CTENEHH, CTENEHb
C palMOHAJIBHBIM  IIOKAa3aTelIeM, CTENEHb C  JEHCTBUTEIBHBIM
IokaszareiaeM, JorapupM 4YHUCIa, CHHYC, KOCHHYC M  TaHIEHC
IIPOU3BOJIBHOIO 4YHUCJA, OCTATOK II0 MOIYJIIO, PalUOHAIBHOE YHUCIIO,
UPPALMOHAIBHOE  YHCIO,  MHOXECTBA  HAaTypajbHBIX,  LIEJIBIX,
palMOHAIBHBIX, JEHCTBUTEIBHBIX 4YHMCEJ; YMEHHE HCIIOJIb30BaTh
NPU3HAKKU JI€TMMOCTH, HAaUMEHBIIMHA OOLIMI AenuTenb U HaUMEHbIIEe
ob1iee KpaTHOe, alNropuT™ EBKIIKA pU perieHuu 3a1ay; 3HaKOMCTBO C
pa3IMYHBIMM  IIO3UIMOHHBIMH  CHUCTEMaMH  CYHUCIICHMS;  YMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUYEHU M IpeoOpa3oBaHUs BbIPAXXEHUI CO
CTENIEHSIMH M Jiorapupmamu, Mmpeodpa3oBaHuss APOOHO-pAMOHATIBHBIX

Bblpa)KeHI/Iﬁ; YMCHUC OICPHUPOBATH MNOHATUAMU: MOCICAOBATCIBHOCTD,



apumernyeckas nporpeccus, reoMeTpuyeckas nporpeccus,
OeckOHeUyHO yObIBaloIlas TIeoMEeTpUYecKass [MpOrpeccus; YyMeHHe
3aJ1aBaTh MOCIEA0BATEILHOCTH, B TOM YHCJIE C TOMOIIbIO PEKYPPEHTHBIX
dbopMyn; yMEHHE OINEpUpOBaTH MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YUCIIA, MOJYJIb U apIyMEHT KOMILJIEKCHOTO
yuciaa, ¢opmMa 3amucHd  KOMIUIEKCHBIX 4ucen  (reoMeTpudeckas,
TPUIrOHOMETpHUYECKass M  anreOpauyeckas); yMeTb IPOU3BOJIUTH
apupMeTHyecKre IeHCTBUS C KOMIUICKCHBIMH YHUCIAMH; IMPUBOIUTH
IpUMEpPhl  WCIOJIb30BAHMUSA  KOMIUIEKCHBIX  YHCEN;  ONEepUpOoBaThH
HNOHATUAMM: MaTpuma 2x2 u  3X3, ompeneiauTenb  MaTpULbL,

reOMETPUUYECKUN CMBICT OINpeNeTUTENs

YMeHue onepupoBaTh MOHATHUSMU: pallMOHaJbHbIEC, HUPpaLMOHAJIbHBIE,
NoKa3aTesbHble, CTENEeHHBIE, Jorapu(Muyeckre, TPUTOHOMETPUYECKHE
YpaBHEHHUS U HEPABEHCTBA, HUX CHUCTEMBl; YMEHHE ONEpUpOBaTh
MOHSTUAMM: TOXAECTBO, TOKIECTBEHHOE NPEoOpa3oBaHME, YpPABHEHHUE,
HEPAaBEHCTBO, CHCTEMa YpaBHEHUH M HEPABEHCTB, PaBHOCHUILHOCTH
ypaBHEHUN, HEPAaBEHCTB U CHUCTEM; YMEHHME pellaTb YypaBHEHHUS,
HEPAaBEHCTBA M CHUCTEMbI C TMOMOINBIO Pa3IMYHBIX MPUEMOB; pelIaTh
YpaBHEHHUsI, HEPaBEHCTBA M CHUCTEMbl C TApaMETPOM; MPUMEHATH
YpaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JUISI PELICHHUS] MaTeMAaTUYECKUX

3a]a4 ¥ 3a]1a4 U3 pa3IuuHbIX 00JacTel HayKu U peabHOM JKU3HU

YMeHue omepupoBaTh MOHATHAMHU: (QYHKUUS, YETHOCTh (DyHKIHH,
NEPUOANIHOCTD (1)YHKI_[I/II/I, OIrpaHU4YCHHOCTD (bYHKHI/II/I, MOHOTOHHOCTH
byHKIMHN, SKCTpeMyM (GYHKIIUM, HAUOOIbIee U HAaMEHbIIee 3HAYCHUS
(GYHKIMU Ha TPOMEKYTKE, HEMpEepbIBHAS (DYHKIIHSI, aCHMITOTHI rpaduka
¢byHKUMH, TIepBas ¥ BTOpasi MPOM3BOIHAS (YHKIUHU, TECOMETPUIECKUNA U
(UBUYECKUH CMBICIT TIPOU3BOJHOM, TEpBOOOpa3Has, ONpeAeTIEHHBIN
WHTETpall; YMEHHE HAXOIUTh ACUMNOTOTHI rpaduka (yHKIUU; YMEHHE
BbBIYUCIIATH IMPON3BOAHBIC CYMMBI, IMPON3BCACHUA, HaCTHOT'O u
KOMMO3UIMN (YHKIUI, HAXOAUTh YpPaBHEHHE KacaTelbHOW K rpaduky
(GYHKIIMW; YMEHUE HAaXOIUTh IMPOU3BOIHBIC 3JIEMEHTAPHBIX (YHKIINH;
YMEHHE UCIOJIb30BaTh IPOU3BOJIHYIO JUIsI HUCCIEAOBaHUS (YHKIHH,
HAXOIUTh HAWOOJbINIME M HAWMEHBIINE 3HAYCHUS (YHKIHWA; CTPOHUTH
rpadvKy MHOTOYJICHOB C HCIIOJIb30BAaHHUEM ammapaTa MaTeMaTH4YeCKOTro
aHaJIn3a, IMPUMCHATb IMIPOHU3BOAHYIO [JId HAXOXIACHUA HaAWJIYydlICTO

peuicHuss B HNPHUKIIAJAHBIX, B TOM YHCIIC COIUAIIBHO-DKOHOMHUYCCKUX U



($bU3UYeCcKuX 3a7av4ax; HaXOAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO
WHTErpajia; NPUBOJUTH MPUMEPHl MAaTEMATUUYECKOTO MOJIETUPOBAHUS C

OMOUIbI0 AUPPEepeHInaNbHBIX YPABHEHUN

YMeHue omnepupoBaTh MOHATUAMU: rpaduk (yHKIUM, oOpaTHas
GbyHKIMS, KOMIO3UIMS (QYHKUMH, TUHEWHas (YHKIMSA, KBaapaTHYHAS
byHKIHS, panroHanbHas byHKIHS, CTereHHas byHKIMS,
TPUrOHOMETpUYECKHE  (PYyHKIMH, OOpaTHble TPUTOHOMETPUYECKHE
GyHKIMM, TOKa3zaTelbHass W Jiorapupmuueckas (yHKUIHUU; YMEHHUE
CTPOUTh Tpa(UKH HM3YYEHHBIX (YHKLHUH, BBIIOJIHATH IMpeoOpa3oBaHUs
rpadukoB GyHKIINNA, UCTIOIB30BATh TpadUKHU IS U3YUEHHUS TPOIECCOB U
3aBUCUMOCTEH, MU pelIeHUH 3a7ay U3 APYTruX Y4eOHBIX MPEIMETOB U
3aJjad U3 peabHOM JKU3HU; BbIpaXaTb (OPMYIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCIIOJIb30BaTh CBOMCTBA W Tpapuku (QyHKIUH s
peleHns ypaBHEHHIA, HEPABEHCTB U 3a/1a4 ¢ IapamMeTpaMu; u300pakaTh
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOXECTBA pEIICHUN YpPaBHEHMIA,

HEPABCHCTB U UX CUCTEM

YMeHue pematb TEKCTOBBIE 3a/ladyd pa3HbIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCITyT, HAJIOTH, 33Ja4i U3 00JacTH yIpPaBICHUS JTUUYHBIMU U CEMEHHBIMU
(¢buHaHCAMM); COCTaBNIATh BBIPAXKEHUs, YPAaBHEHMs, HEPaBEHCTBA U MX
CUCTEMBI 10 YCIOBHUIO 3aJaud, HUCCIEAOBATh IOJYYECHHOE pELICHUE U
OLIEHMBATh MPABIONOAOOHOCTh pPE3YyJIbTATOB, YMEHHE MOJEIHPOBATH
peanbHblE CUTyallUM Ha S3bIKE MATEMAaTHUKH; COCTABJIATh BBIPAKECHMS,
YPaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI II0 YCIOBHUIO 3aJa4y,
UCCIIEN0BATh IIOCTPOEHHBIE MOJCIM C HCIOJb30BAaHMEM ammapara

anreOppl, UHTEPIIPETUPOBATH MOJYUEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: cpellHee apudMeTHueckoe, MeuaHa,
HauOosblllee W  HaUMEHblllee 3HAa4YeHMs, pa3Max, JUCHEepCHus,
CTaHJApTHOE OTKJIOHEHHWE 4YHCIOBOrO Habopa; YMEHHE U3BJIEKaTh,
MHTEPIPETHPOBATh HWH(POPMAIHMIO, TPEICTABICHHYI0 B TaliHIax, Ha
auarpammax, rpadukax, OTpaXkarIryto CBOMCTBA pealbHbBIX MPOIECCOB U
SBJICHU; MPEJICTABIATh HHPOPMALIHUIO C TIOMOLIbIO TAOIMIl U TUArpaMM;
UCCIIE0BaTh CTaTUCTUYECKHE [AHHBIE, B TOM YHUCJIE C NPUMEHEHHEM
rpaduyecKux METOJOB U  DJEKTPOHHBIX CpEACTB; rpaduuecku
UCCIIeIoBaTh COBMECTHbIE HAOJIOAECHUS C IOMOLIbIO JUarpamMm

pacceuBaHvs U JIMHEWHOU perpeccuun
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YMeHHe onepupoBaTh MNOHATHAMU: CIyYalHBIA ONBIT W CIIy4dailHOE
COOBITHE, BEpPOATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpadUUeCKUX METONOB; NPUMEHSTH
(bOopMyJIBl CIOXKEHUS M YMHOXEHHS BEPOSTHOCTEH, (HOpMYIy MOTHOU
BeposTHOCTH, hopmyny bepHyiun, komOUHATOpHBIC (GAKThl U (GOPMYIIBI;
OLIEHMBATh BEPOSITHOCTH pPEAJbHBIX COOBITHI; yMEHHE OIEepUpPOBATH
MOHATUAMM: Ciy4ailHass BEJNWYMHA, pacIpelie]ieHHe BepOSTHOCTEMH,
MaTeMaTHYeCKOe OXUJaHHWE, JAUCIEPCUS M CTAaHAAPTHOE OTKJIOHEHHE
CIlydailHOH BeNWYMHBI, (YHKIUU pACIpeneNieHus W  IUIOTHOCTH
PaBHOMEPHOTO, TOKA3aTeIbHOIO W HOPMAJIBHOTO pPaCIpeesICHHIA;
yMEHHE HCMOJb30BaTh CBOICTBA M3YyYEHHBIX paclpelesieHud Juis
pelieHns 3agad; 3HAKOMCTBO C TOHATHSMM: 3aKOH OOJBIIMX 4YHCET,
METOJIbl BBHIOOPOYHBIX MCCJIEIOBAHUMN; YMEHHE INPUBOAUTH IPUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJIBIIMX YHCEI B HPUPOAHBIX M OOIIECTBEHHBIX
SBIICHUSX; YMEHHE ONEPUPOBAThH MOHATUSMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETAHWH, YHCIO TEpPEecTaHOBOK; OMHOM HpIoTOHA; ymeHHe
MPUMEHATh KOMOUHATOPHBIE (DAKThI M PACCY>KICHHUS 11l peLIeHUs 3a1a4;
OLICHUBATh BEPOSITHOCTH  pEaJIbHBIX COOBITHIA; COCTaBIISATh

BEPOSITHOCTHYIO MOJIETb U UHTEPIIPETUPOBATH MOJYUYECHHBIN PE3YIbTAT

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKa, HpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA yIJa, IUIOCKUH yToI,
IOBYTPaHHBIA YTroJ, TPEXTPaHHBIA YroJ, CKPEIIMBAIOIIMECA IPSIMBIE,
NapaJuIeIbHOCTh U NMEPNEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroil
MEXAy NPSAMBIMH, YrOJd MEXAY HpsIMOH U IUIOCKOCTBIO, YIOJ MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU A0 IJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMU, PACCTOSTHUE MEXKY IUIOCKOCTSMH; YMEHHUE UCIIONIb30BaTh IIPU
peleHnH 3a7a4 U3yueHHbIE (PAKThl M TEOpPEMbl IUIAHUMETPUHU; YMEHHE
OLIEHMBAaTh pa3Mepbl OOBEKTOB  OKpPYXKAIOLIEr0 MHpa; CTPOUTH
MaTEMaTHYECKUE MOJENH C IOMOIIBIO TI'€OMETPUUYECKUX IOHATHH U

BCJIMYHH, PCIIATh CBA3aHHBIC C HUMHU MPAKTHYCCKUEC 3aa4n

YMeHue onepupoBaTh MOHATUSAMU: TUIOHIAAb (GUTYpBI, 00BEM (UTYPHL,
MHOIOTPaHHMK, MPAaBUIbHBIH MHOTOTPaHHHMK, CEYEHHUE MHOI'OIPAaHHUKA,
Ky0, mapajuienenunen, MNpu3Ma, NUpaMuna, (urypa M NOBEPXHOCTH
BpallleHHus, UWIMHAP, KOHYC, map, cdepa, Miomaas cepbl, IMIonaab
MOBEPXHOCTU NUPAMUJBI, MPU3MBI, KOHYyca, IWIMHApPA, 0o0BEM KyOa,

pAMOYT'OJIBHOTO TTapaJuICJICIIUIICAa, MHPAaMHUAbI, NTPU3MbI, HUJIHWHIApPA,
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12

13

KOHYCa, II1apa, pa3BEPTKA MOBEPXHOCTH, CEYEHHs KOHyCa W LHJIUHAPA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHApPA, KOHYCa; YMEHHE CTPOUTH CEYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPBI U MOBEPXHOCTH
BpAILICHUS, UX CEYECHUS], B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPENICTB;
YMEHHE TPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYP, CAMOCTOATEIBHO
(bopMyIMpOBAThH ONPENCIICHHUS U3y4aeMbIX (DUIyp, BBIABUIaTh I'MIIOTE3bI
O CBOMCTBaxX M MpPHU3HAKAX T'€OMETPHUUECKUX (PUryp, 0OOCHOBBIBATH WU
OlpoBeprarb UX; yMEHHME NPOBOJUTH Kiaccudukamuio @uryp mo
pa3NUYHBIM TPU3HAKaM, BBINOJHATH HEOOXOIUMBIC OMOJHHUTEIbHbIC

MOCTPOCHHS

VYMeHue onepupoBaTh TOHSATUSMH: JBIKCHHE B IPOCTPAHCTBE,
napajieNIbHbId MePeHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe MOA00Ms, TOJ00HBIE QUTYPBI, YMEHHE
pacrio3HaBaTh paBHbIE W TOJOOHBIE (PUTYPHI, B TOM YHCIE B MPHPOJE,
HCKYCCTBE, apXHUTEKTYpe; HCIOJIb30BaTh TI'€OMETPUYECKHE OTHOIICHUS
OpU PEILICHUH 3a/a4y; HAXOAWUTh T€OMETPUYECKHE BEJIWYMHBI (IJTUHA,
yroia, Imiomanas, o0bEM) HpH PpELIeHUH 3aJad M3 JPYruX Y4eOHBIX
NPEIMETOB U U3 PeajbHOHN KU3HU; YMEHHE BBIUUCIATH T€OMETPUYECKHE
BEJIMYMHBI (AJIMHA, YTOJd, IUIOM@Aab, OO0BEM, IUIOMIAIh MOBEPXHOCTH),
UCTIONB3Ysl M3Y4YEeHHBIE (DOPMYINIBI M METOABI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTH MHUPAMUJIBI, TIPU3MBI, KOHYCa, HIIMHAPA, IUIOManb chepsl;
00bEM Ky0a, MPSIMOYTOJILHOTO MapajuieNienuIe/ia, TUpaMHUIbl, MTPU3MBI,
ITMHIpPA, KOHyCa, INapa; YMEHHE HaXOIUTh OTHOIIEHHE OO0BEMOB

NoJ00HBIX (uryp

YMeHue onepupoBaTh MOHATUSIMU: MPSIMOYTOJIbHAS CUCTEMa KOOPAUHAT,
BEKTOpP, KOOPJIMHATHl TOYKH, KOOPJIMHATHI BEKTOpa, CyMMa BEKTODOB,
MPOW3BEIEHHE BEKTOpAa Ha YHCIIO, PA3lOXKeHHe BEeKTopa Mo 0a3ucy,
CKaJIIPHOE TIPOM3BEICHUE, BEKTOPHOE MPOU3BEIACHUE, YTON MEKIY
BEKTOPAaMU; YMEHHUE HCII0JIb30BAaTh BEKTOPHBIA U KOOPJAUHATHBIN METOJ
JUIA  pelleHHs TEeOMETPUYEeCKHX 3afad M 3aJad JpYrux y4eOHBIX
MPEAMETOB

YMenue BbIOMpaTh TOAXOMSAIIMA METOA MJisg peHIeHUus 3a7aduu;
MOHUMAHWE 3HAYUMOCTH MATeMaTHKU B W3YYCHUU TMPUPOJHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SBICHUH; yMEHHE paclo3HaBaTh

MMPOABJICHUEC 3aKOHOB MATCMATHUKHM B HCKYCCTBC, YMCHHUC IIPUBOIAUTH



IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUA POCCHHCKOM W MHUPOBOU

MaTeMaTH4eCKOH HAayKH



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUA

Kon

1 Yucna 1 BIYKACICHUS

1.1 Harypanbnbie u nensie yucna. [IpusHaky qe1MMOCTH HEIbIX YUCEN

- Panmonanpupie uucna. OOBIKHOBEHHBIE U JCCSATUYHBIE JpOOH, TMPOICHTHI,
' OeCKOHEUHbIE TIEPUOTUIECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypajbHON creneHu. [leiicTBus ¢ apudmeTnyeckuMu
' KOPHSIMU HAaTypaJIbHOW CTENEHU

14 Crenens ¢ 11enbIM nokazaTeneM. CTeneHs ¢ pallMoHaIbHBIM MoKa3aTeneM. CBoHCTBa
' CTETIEHU

s CuHyC, KOCHMHYC M TaHI€HC YHUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YKCIOBOIO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTnaHbie U HATYpAIbHBIC JOTapu(MbI

JevictButenbHble 4ucia. ApupMETHYECKHE OIepalud C JACHCTBUTEIbLHBIMHU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, IPAaBUIa OKPYTJICHUS, IPUKUIKA U OIICHKA
pe3yapTaTa BEIYMCICHUN

1.8 [Ipeobpa3oBanue BbIpakeHUIN

1.9 KommiekcHbie uncina
2 YpaBHEHHUsI U HEPABEHCTBA

2.1 Lensle u 1poOHO-pallMOHAIBHBIE YPaBHEHUS

2.2 HppanuonaibHble ypaBHEHUS

23 TpuronomeTpruyeckue ypaBHEHUS

2.4 [TokazaTenbHbIC U JOrapU(PMUUECKHE YPAaBHCHUS

2.5 Lenble u 1poOHO-paIOHANIbHBIE HEPAaBEHCTBA

2.6 UppanmonanbHble HEpaBEHCTBA

2.7 [TokazaTenbHbIC U JOorapuMUUECKHE HEPABCHCTBA

2.8 TpuronomeTpuuecKkue HepaBeHCTBA

2.9 Cucrembl ¥ COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11

Matpuiia cucTeMbl JIMHEWHBIX ypaBHEeHUN. OnpeennuTenb MaTpHULbl



3 @OyHKIMH U TpadUKH
11 OyHkMs, crnocodObl 3ananus QyHkiuu. ['paduk ¢yHkiuu. B3aumao oOpartHbie
. ¢ynkuuu. YétHble 1 Heu€THbIe pyHKUMU. [leprognueckue GyHKINHN
OOnactp ompeneneHuss W MHOXKECTBO 3HaueHWi ¢(ynkimun. Hynmu ¢ysHkumm.
12 [IpomexxyTkn  3HaKOMOCTOSIHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MaxkcumymMbl 1 MHHUMYMbI ¢yHkiud. Haumbosnblnee M HauMeHbllee 3HAYEHUE
(GYHKIIMM Ha TPOMEXKYTKE
13 Crenennass ¢yHKUMS C HAaTypaJbHBIM W IIeNbIM ToOKa3areieMm. EE cBoiicTBa u
' rpaduk. CBoiCTBa U TpaduK KOPHS 1-Oi CTENIEHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TpapUKH
3.5 [Toka3zarenbHas u orapudmuyeckas GyHKIMU, UX CBOMCTBA U TpapUKH
16 Toukm pa3peiBa. AcuMmnToThl TpadukoB ¢yHkmmid. CpoiicTBa  (QyHKIHH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33AaHUS TOCIIE0BATEILHOCTEN
3.8 Apudmernueckas 1 reoMmeTpuueckas mporpeccu. @opmyia CI0XXHBIX MPOLIEHTOB
4 Hayana maTemaTnueckoro aHanusa
4.1 [IpousBosnnas ¢pynkuuu. [IponsBoaHble 31eMeHTapHBIX QYHKIMN
[Ipumenenre TPOU3BOAHOM K HCCIAEAOBaHUIO (YHKIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HanOONbIIEr0o U HaWMMEHBIIET0 3HaYeHHUs (YHKLIHU Ha
OTpe3Ke
43 [TepBoobOpa3nas. UuTterpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXeCcTBO, orniepauy HajJ MHOKecTBaMu. J{lnarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHoCTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 Purypsl Ha INIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEpXHOCTH BpAIlICHUS



7.5 KoopanHatsl 1 BEKTOPBI



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* Maremaruka: anredpa u Hayajaa MaTeMaTHYeCKOro aHalln3a, FTeOMETPHSL.
I'eometpus. 10-11 knacc. Atanacsn JI.C., byty3oB B.®., Kagomues C.b. u ap.

AxkrmmmonepHoe o0miectBo «M3marenberBo «lIpocBemenne»

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
['eometpust. [loypounsie minansl no yueOHuky JI. C. Atanacsina, B. @. Byry3osa,

C. b. Kagomuiena u ap./I". 1. KoBanea-Boarorpaa: Yuutens,2005

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

http://www.edu.ru - ®enepanbublii nopran Poccuiickoe odpasoBanue
http://www.school.edu.ru - Poccutickuii 061meo0pa3zoBaTebHbIN MOPTa
http://school-collection.edu.ru — equHas KoyuIeKIUs MUGPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB
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