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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma ydeOHoro kypca «l'eomerpus» 6a3oBOro ypoBHsS AJis
obyuaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DenaepanabHOTO
rOCyIapCTBEHHOT'O 00Pa30BaTEILHOTO CTaHAapTa CPEIHEro o0Iero oopasoBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPATULUA POCCUUCKOrO 0Opa3oBaHUA.
Peanu3arus mporpaMmbpl 00€CTIEUNBAET OBJIAJICHUE KIIFOUEBBIMU KOMITETCHITUSMH,
COCTaBIISIIONIMMH OCHOBY JJIi CaMOpPa3BUTHS M HEIMPEPhIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOMIEKYJIbTYPHOTO, JUYHOCTHOTO M TIO3HABATEIBHOTO Pa3BUTHS
JUYHOCTH 00YYaroIIMXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OOYyCIIOBJIE€HA IPAaKTUYECKOM 3HAYUMOCTBIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YJIbTaTOB OOyYEHHS] TE€OMETPUU B HAIPABJICHUH JIMYHOCTHOTO
pa3BuTus oOydarommxcs, ¢GopMUpoBaHUs (YHKIMOHATIHLHOM MaTeMaTH4ecKou
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCIMIUIMH. Pa3zButne y oOydaronmxcs
NPaBUJIBHBIX MPEACTABICHUA O CYIIHOCTH U NPOUCXOKIECHUU T'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MAaTEMAaTUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK M POJIU MATEMAaTHUECKOTO0 MOJICITUPOBAHUS B HAYUYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yYaIllUXCS, a TaKKe KayeCTB MbIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmmiero oOpa3oBaHHs, TaK Kak OOECleYMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCUUIUINH €CTECTBEHHO-HAYYHOUM HANPABIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MblUIeHHE, (HOpMUPYEMOE NOPU H3YYEHHH OOy4YarOIMIMMUCS
MOHSATUHHBIX OCHOB T€OMETPHH U MIOCTPOCHUHU LIETIOYKU JIOTUIECKUX YTBEPKICHUMN
B XOJI¢ PCIICHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIIBUTATh M OIPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 00JacTsIX AeSITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIUaNIbHOrO ObITHS, (opma
OTpaXEHUsI OKPY’KAIOIIETO MHUPA, YCJIOBHE YCIEUIHOTO MO3HAHUS W aKTHUBHOTO
npeoOpa3oBaHus  JeHUCTBUTENBHOCTH. OnepupoBaHHME  NPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBOM N1€ATEIbHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHAIIBHO BAXXKHBIX KA4YE€CTB, MOITOMY aKTyallbHa
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeObHOro kypca «l'eomerpusi» Ha 06a3oBoM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydaromuxcs  4epe3  oOecriedyeHHe  BO3MOXKHOCTH ~ NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TIIpeIHA3HA4YeHa MJIs
OOy4JaronuXxcst CpEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPy HCHHUM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaroniuecs Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HH B COBPEMECHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T€OMETPHUIO Oojee
r1yOOKO, €CiM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIMX  3amad. [IpHOpUTETHBIMH 3amadyaMH  OCBOCHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisitoTCS:
dbopMHpoBaHUE TPEICTABICHUS O T€OMETPUU KaK YaCTH MHPOBON KYJIbTYpbl H
OCO3HaHHE €€ B3aUMOCBS3U C OKPYXKAIOIUM MUPOM;
dbopMHpoBaHUE TPEACTABICHUS O MHOTOTPAHHUKAX M TelaX BpAIICHUS KaK O
BOKHEUIITUX MAaTEeMAaTHUYCCKUX MOJCIAX, IMMO3BOJIAIONIMX OMHMCHIBATH M H3Yy4aTh
pa3HbIe SBJICHUS OKPYIKAOIIETO MHUPA;
dbopMupoBaHrE YMEHHUS PACIIO3HABATH HA YepPTEkKaxX, MOJECISIX U B PEATbHOM MUPE
MHOTOTPAHHHUKH U TeJla BpalleHUs;

OBJIAJICHNEC METOJaMH pEIICHUS 3a7ad Ha TIOCTPOCHHUS Ha H300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

dbopMHpOBaHUE YMEHHSI OTICPUPOBATH OCHOBHBIMU MOHSATHSIMHA O MHOTOTPaHHHUKAX
Y TeJIaxX BpAIICHUS U X OCHOBHBIMHA CBOWCTBAMU;

OBJIAJICHUE alTOPUTMAMHU PEIICHUS OCHOBHBIX THIOB 3a1a4; (HOpMUPOBAHHE
YMEHUS MPOBOJNTHh HECIIOXKHBIC JOKA3aTCIbHBIC PACCYKICHHUS B XOJIE PEIICHUS
CTEPEOMETPUYCCKHUX 3a7a4 1 33J1a4 C MPAKTHIECKUM COJICPKaHUEM;

pa3BUTHE WHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OO0ydJarommxcs,
MO3HABATEIILHON  AKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHHH, KPUTHYHOCTHU
MBIILICHUS;



dbopmupoBanre (yHKIMOHATBHOW T'PaMOTHOCTH, pPEJIEBAHTHON TE€OMETPHUU:
YMEHUE pPAaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX MOHIATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKMU3HEHHBIX CUTYALMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
bopMyIUpOBaTh UX HA SI3bIKE TE€OMETPHUM U CO3/1aBaTh F€OMETPUUYECKUE MOJIEIH,
IPUMEHATh OCBOCHHBIM T'€OMETPUYECKHUW ammapaTr s pelIeHus MpPaKTUKO-
OPUMEHTHUPOBAHHBIX 3a/Ja4, WHTEPIPETUPOBATH M  OLIEHUBATh IIOJYYEHHBIE
pe3yJIbTaTBhI.

OTIMYUTENHEHONM OCOOCHHOCTHIO MPOTPaMMBbl SIBIISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPUM B HAyalle €ro MU3Yy4YeHHs 3a7a4, pElIaeMbIX Ha YPOBHE
MHTYUTHUBHOT'O MTO3HAHUA, U ONPEAECIEHHBIM 00pa30oM OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YyYaIIUXC B Kypce CTEPEOMETPUM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHoBHbIE copeprkaresibHble TMHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 1O ToJaM OO0ydYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpumn orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTE€peOMeTpuu. Touka, mpsMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
aKCHOMBI CTEPEOMETPHH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IIEpECEKArOLIUeECs,
NapajulesIbHble W CKpeumuBaronmecs npsamele. [lapauiensHOCTE NpsAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIEIBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPaBICHHBIMA CTOPOHAMH; YIOJd MEXAYy MPSIMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTh  IIIIOCKOCTEH: IapajulelibHble  IUIOCKOCTH; CBOMCTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: TETpa’ap, KyO, mapaieenunes]; HOCTPOCHUE CEUECHU.

[leprieHIUKYJISPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPAMBIC MApAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJISIPHONW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JIBYTPAHHBIM  Yroj, JIMHEWHBIM yroJl  JBYTPAHHOrO  yIJia.
IleprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: MPU3HAK  IEPHNEHIUKYJSAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOTOT'PAaHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronapHas
NpU3Ma; TPaHU U OCHOBAHUS NMPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBask U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapamnenenunen, IPSAMOYTOJIbHBIN
napajuleJienunes; U ero cpoucrsa. I[lupamumpa: nN-yronpHas nupamuzaa, rpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
ycedu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. [IpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWJIbHAs NHPAaMHUA; NPABUIIbHAs TPEYroJibHas MHUPAMHUAA W TPaBUIIbHBIN
TeTpadap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp,
nonexa’ap u ukocasap. CeueHus: Mpu3Mbl M MUPAMHUIBIL.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IUDIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpPAMHAAX, NapajuleJenunenax,
IIPaBUJIbHBIX MHOTOIPAHHHKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KIIACC

Tena Bpamenust

HunuHaapuyeckas MTOBEPXHOCTB, oOpa3ytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONMIaJAb OOKOBOM M TOJHOM
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOocTU. KoHyc: ocHOBaHuMe U BepIlIMHA, 00pa3yromias
U OCh; IUIOIMAAhr OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpazyrolue U BbICOTa; OCHOBAaHMS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETP; IJIOLIAIb MOBEPXHOCTU chEpHI.
B3auMHoe pacnonoxenue chepbl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
TI0IIA b ChEpHI.

N3o0pakeHue Tel BpallleHHs Ha TJI0CKOCTH. Pa3BépTka MUIMHApPA U KOHYCA.

KomOunamuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdepnl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00BbEMOB Tel. Teopema 06 00BEME
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteus u3 He€. OO0bEM MWIMHJApPA,
KoHyca. O0BEM 11apa U TIoMaab Chephl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMA
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapaJUIeIbHO W TEPHEHIUKYJSPHO OCH), CEUYCHUS
KOHyca (TmapajuieIbHO€ OCHOBAaHHUIO M TIPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockocTy U B ipocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3joxkeHue BeKTopa Mo TpéM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuino mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
NpUMEHEHUEM TMpaBWJl JACUCTBUH ¢ BekTopamu. lIpsMoyroipHas cucTema



KoopauHaT B mnpoctpaHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTol Mex1y BekTopamu. CKalspHOE MNPOHU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOrpamMMbl yuyeOHOTO MpeameTa
«MareMaTuka» XapaKTepU3yIOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTHBHOTO
U OTBETCTBEHHOI'O 4Yi€Ha POCCUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
MpoLEeTyp TPaXKTaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak IaHCKOW UJICHTUYHOCTU, YBAKCHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUHCKOW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(OPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/a B TOCTPOCHHUE YCTOMUHMBOTO Oy TIyIIETO.

JcTeTu4ecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUM;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCleKTaM Pa3jIMYHbIX BUAOB UCKYCCTBA.

duznveckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, peryJisipHast busnueckas AKTUBHOCTB); (bu3HYecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieil npodeccuu U peanu30BbIBATH COOCTBEHHbBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHWM BCEW >KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKPY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYXKAFOIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAKTUKH, [MOHMMaHHEM
MaTEeMaTHUECKONH HayKH Kak c(epbl UYeIOBEYECKOW MeATEIHbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHINBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHMSI MPOTPAMMBbI YYEOHOTO TMpeaMera
«Marematuka XapaKTePU3yITCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTNEUIMU.

1)  VYuusepcanvnvie  nosmasamenwvuvie  Oelicmsus, — obecneuugarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYJCarowe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBUA:

BBISIBIIAITH M XapaKTePU30BaTh CYIIECTBCHHBIE TMPU3HAKKH MaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHI, OTHOIICHWUH MEXIy TMOHATUSAMU, (HOPMYITUPOBATH
OTIpEJICIICHHS TOHATUN; YCTAaHABINBATh CYIIECTBCHHBIN MPU3HAK KiacCU(UKAIUH,
OCHOBaHUS /7151 00OOIICHHS U CPaBHEHMSI, KPUTEPUU TTPOBOAMMOTO aHAIIN3A,
BOCIIPUHUMATh, (DOPMYJIMPOBATh U MPE0oOPa30BHIBATH CYXKACHUS: YTBEPAUTEIIHHBIC
U OTpUIIaTeIbHBIC, CIUHUYHBIC, YACTHBIC U OOIIKE; YCIOBHEIE;

BBISIBIIAITH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTUBOPEYUS B
dakTax, MaHHBIX, HAONIOACHUSAX W YTBEPXKIACHUAX; IpeiyiaraTb KPUTCPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;



JenaTb BBIBOJABI C HUCIIOJIB30BAHUEM 3aKOHOB JIOTUKHM, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
IPOBOJUTH CAMOCTOSITEIBHO JOKAa3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUN
(mpsiMbIE M OT MMPOTUBHOTI0), BBICTpanBaTh apryMEHTALUIO, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI; 000CHOBBIBaTh COOCTBEHHBIE CYK/ICHUS U BBIBOJBL;
BBIOMpaTh CHOCO0 perieHus yuyeOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMIIIMA C YYETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:
UCIIOJIb30BaTh BOMNPOCHl KAaK MCCIEAOBATEIbCKUN HMHCTPYMEHT IO3HAHUS;
bopMynupoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MpoOIIEeMy,
yCTaHABJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO ITO3ULINIO0, MHECHHE;
IIPOBOJUTE CaMOCTOSATENIBHO CIUIAHWPOBAHHBIM JKCIEPUMEHT, UCCIEAO0BAHHE 10
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBJIEHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBJICHUSMU, IPOLECCAMU;
CaMOCTOSITeNIbHO (popMynMpoBaTh O0OOOIIEHUSI M BBIBOJALI IO pe3yJibTaTaM
OpOBEAEHHOIO  HAONIONEHHUS, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;
IPOTHO3UPOBAaTh BO3MOXXKHOE pa3BUTHE IMpoIllecca, a TaKKe BBIIBUraTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ nunpopmanueii:
BBISBJIATH 1e(ULNTHI HH)OPMALIUY, JAHHBIX, HEOOXOJUMBIX JJIsi OTBETA Ha BOIPOC
W JUIA PELICHMS 3a1a4H;
BBIOMpATh HH(OpPMALMIO W3 HMCTOYHUKOB PAa3IUYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
dbopmM TpeacTaBICHNUS,
CTPYKTYpUpOBaTh HWHGOpPMALMIO, NPEICTaBIsAThH €€ B pa3IuuHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;
OLICHMBATh HAJEXKHOCTh MH(GOPMAIMU MO CaMOCTOSTENIBHO C(HOPMYJIUPOBAHHBIM
KPUTEPUSIM.

2)  VHugepcanvHvie KOMMYHUKAmMueHwle  Oelicmeusi,  0becneuusaom
cpopmMupo8anHoOCmb COYUATLHBIX HABLIKOG 00YYAIOUJUXCHL.

OO0wmenne:
BOCIIPUHUMATh U (POPMYJIHMPOBATH CYX ACHUS B COOTBETCTBHM C YCIOBUSIMH U
HensiMu  OOLIEHMSI; SICHO, TOYHO, I'PaMOTHO BBIpaXKaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX W MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHUS IO XOAYy PELICHUs 3a/auH,
KOMMEHTHPOBATh NOJy4YEHHBIN PE3YJIbTAT;



B XoA€ OOCYXIEHHUS 3aJaBaThb BONPOCHl MO CYILIECTBY OOCYKTAE€MOW TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJICH, HAICJICHHbIE Ha IOUCK
pELICHUs; COIMOCTABIATh CBOM CYXKIEHUS C CYXKICHUAMH JPYTMX YYacCTHUKOB
nuainora, oOHapy>KUBaTh pa3jiM4Me M CXOJICTBO MO3UIMN; B KOPPEKTHOU (opme
bopMyIUpPOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;
NPEACTABIATh PE3YyJbTaThl PEIICHUA 3a7aud, SKCHEPUMEHTA, HCCIECIO0BaHUS,
IPOEKTa; CaMOCTOATEIBHO BBIOMpPATh (OpMAT BBICTYIUIGHHA C YYETOM 3ajaady
MPE3EHTAllUU U OCOOEHHOCTEHN ayTUuTOPHUH.

CoTpyaHu4ecTBo:
NOHUMAaTh M HKCHOJb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAJIbHON
paboThl MpU pElIeHWH Y4YEeOHbIX 3a/ady; NOPUHUMATh LeJlb COBMECTHOM
NeATEIbHOCTH, IJIAHUPOBATh OPraHM3ALMI0 COBMECTHOW pPabOThI, pacnpeneisirh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpPOIECC M pPe3yJabTaT paldOThI;
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;
y4acTBOBaTh B TIpynmnoBbIX (opmax paboTsl (00CykAeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W HHBIE); BBIIOJIHATH CBOIO YacTh pabOTBl W
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMHU YJI€HAMU KOMAaH/bI, OLICHHBATh
KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYINPOBAHHBIM
y4aCTHUKaMU B3aMMOJEHCTBUSL.

3) Yuusepcanvnvie  pecynsamueHuvle Oeticmaus, obecneyusarom
Gopmuposarue cmMviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranusamnus:

COCTaBJISATH ILJIaH, AJITOPUTM PEILICHUS 3a]1aui, BHIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yU€TOM HOBOW MH(pOpMAIUH.
CaMOKOHTPOJIb:
BJIaJICTh HAaBBIKAMM TO3HABATEIHHOM pPEeQICKCHH KaK OCO3HAHHUS COBEPIIACMbIX
JEUCTBUH M MBICIHMTEIBHBIX IMPOILIECCOB, MX PE3yIbTaTOB; BIAACTh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECCA U PE3YJIbTaTa PEIICHUS MaTEeMaTUYECKON
3aJ1a4u;
MPEABUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IIPM PELICHHUM 3aJ1a4H,
BHOCHTH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIIBCTB, JTAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE pe3ysibTaTa ILEJIU U YCIOBUSIM, OOBSCHATH NPUUYHUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yIbTaTOB JEATCIIBHOCTH, HAXOUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC



OnepupoBaTh MOHATUSMU: TOUYKA, PAMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU M CJIEACTBUSI U3 HUX MPU PELICHUU
r€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUSMHU: NMAPAIUIENBHOCTh U NEPHEHAUKYIISPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccudummpoBate B3aMHOE pPacHoOIOKEHHE MPSMBIX W IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh TMOHATUSMH: JABYTPAHHBIA YIrOJI, TPaHU JBYIPAHHOTO YIJIA,
pedpo IBYTPaHHOTO yTJia; JUHEHHBIM Yroyl JBYIpaHHOIO YIJIa; rpajyCcHas mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATUSAMU: MHOTOTPAHHUK, BBINYKIBIA W HEBBITYKJIbINA
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOIrPaHHUKA, IPABUIbHBIA MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOIPAHHUKOB (MHpaMuia; MpU3Ma,
PSIMOYTOJIBHBIN NapaJlyIesIenune, Kyo).

KnaccupunmpoBaTh ~ MHOTOTpaHHUKH,  BBIOMpass ~ OCHOBaHHUS IS
Kiaccupukanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKU, IPaBUJIbHbBIC
MHOTOTPaHHUKU; MPSMbIE U HAKJIOHHBIE MPU3MBbI, TapAJUICITICIIUTICIbI ).

OnepupoBatTh MOHATUSAMU: CEKyIIas IJIOCKOCTh, CEYUEHUE MHOTOIPAHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHUM, UCTIOIB3YSI METO/T CIIEOB.

CtpouTh ceueHHUs] MHOTOIPAHHUKOB METOJOM  CJIEJIOB,  BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUUECKUX BEIIMYMH MO 00pasiiaM uiu
aIrOpuTMaM, TPUMEHSS] W3BECTHHIC AHAIMUTHUYECKUE METOAbl MPU PEIICHUU
CTaHJAPTHBIX MaTEMAaTUYECKUX 3a/1ad HAa BBIYMCIICHUE PACCTOSHUU MEXKAY JIBYMS
TOYKaMH, OT TOYKM JO TMPsAMOWA, OT TOYKH [0 TIUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMHUCS TPSIMBIMH.

Pemiats 3a1aun Ha HaXOXKAECHUE T€OMETPUUECKUX BEJIMUMH MO 00pas3iaM Win
aIrOpuTMaM, TPUMEHSS] HW3BECTHHIC AHAIMUTHUYECKUE METOABbl TMPHU PEIICHUU
CTAHJAPTHBIX ~MaTeMAaTHMYECKUX 3aJad Ha  BBIYUCJICHHUE YIJIOB  MEXIY
CKpPCILMBAIOIIUMUCS TMPSAMBIMU, MEXKIY TMPAMOM U  IUIOCKOCTBbIO, MEXIY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.

Beruncnarh 00bEMBI M TUIOIIAM TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupaMujia) ¢ TpUMEHEeHHeM (QopMyJi; BBIYUCIATH COOTHOIICHUS MEXIY
TIOMIASIMU TTIOBEPXHOCTEHN, 00hEMaMU TTOIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHSATUAMHU: CHMMETPUS B MPOCTPAHCTBE; LIEHTP, OCb U
MJI0CKOCTh CHMMETPHUU; IEHTP, OCh U TIIOCKOCTh CHMMETPUHU (DUTYPHI.



W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HH(OOPMALHUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKAX.

[TpumensaTh TeomeTpuueckue (aKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIAraroIuX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

[IppuMeHATP MPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoANTH HpPUMEPBHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKU3HHM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJMYYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIM3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE IIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIMPOBAHHOM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TEOMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEINU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MOHATUAMM: IMWJIMHAPUYECKAs MOBEPXHOCTh, 00pa3zyrolue
UAJMHIPUYECKOW  MOBEPXHOCTH;,  IIWIMHAP,  KOHUYECKass  IMOBEPXHOCTb,
oOpa3yrolre KOHUYECKON TOBEPXHOCTH, KOHYC; c(hepruyeckasi moBEpXHOCTb.

Pacnio3naBaTh Tena BpanieHus (IMIMHIP, KOHYC, cdhepa U map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHSITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CErMEHTAa; IIapOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIApPOBOTO CIOS;
IapOBOU CEKTOP.

Beruucnars 00bEMBI M IUIOHMIAAM  TOBEPXHOCTEH TeNl  BpallleHWUs,
r€OMETPUYECKUX TEJ C MpUMEHEHUEM (HOPMYIIL.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy H
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WU TEJO
BpAaIlCHUS.

BeIuucnaTh COOTHOIIGHUSI MEXKIY IUIOIIAISIMH MOBEPXHOCTEH U 00BEMaMu
MOAOOHBIX TEII.

N300paxkath u3ydaemple (UTYpbl OT PYKH M C TPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrINonHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BpaIlCHUSI.



W3Bnekatb, HWHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
pPHUCYHKaXx.

OnepupoBath MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATS  JEHCTBUSA  CIOXKEHUST BEKTOPOB, BBIYMTAHHS BEKTOPOB H
YMHOKEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMH CBOMCTBAMHU OHU 00J1a/1a10T.

[TpuMeHsTh MpaBUIIO MapalieIenuIea.

OnepupoBaTh NOHIATUIMU: IEKAPTOBBI KOOPJUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIUHATHI BEKTOpa, Yroa MEXIy
BEKTOpPaMH, CKAJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAaHAPHbIE
BEKTOPBI.

HaxoanTs cyMMy BEKTOPOB M MPOU3BECHIE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKAJSIPHOE IMPOU3BEIEHUE, PACKIAJbIBaTh BEKTOP MO JIBYM
HEKOJJIMHEAPHBIM BEKTOpaM.

3anmaBath IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[TpumensTe TeomeTpudeckue (HaKThl I PEUICHHs CTePEOMETPUUIECKUX
3a]a4, MPEANOaralonux HECKOJIBKO IIAaroB PEIICHHs], €CIIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarp mpocreiinme reoMeTpuyecKkrue 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOA.

Pemmarp 3amaunm Ha J0Ka3aTeNbCTBO MAaTEMaTHYECKHMX OTHOIICHUH U
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3laM WiIH alropuT™MaMm, MpUMEHss
U3BECTHbIE METO/IbI PU PELICHUH CTaHIAPTHBIX MAaTEMaTUYECKUX 3a/1a4.

[IpumeHaTs nOpocTedIIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3a/1ad.

[TpuBoaUTE TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B NpUpOIE U
KU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpumMeHsATh TONy4YEHHBIC 3HAHUS HA TMPAKTUKE: aHAIM3UPOBATh peabHbIC
CUTyalldd W TIPUMEHATh H3yUYCHHBIC TOHATHS B TMPOILECCE TOUCKA PEIICHHS
MaTeMaTHYeCKd CHOPMYITHPOBAHHONW TPOOJIEMBbI, MOJETUPOBATH peajbHbIC
CUTyalldd Ha S3bIKE TEOMETPUH, WCCIEAOBAaTh IOCTPOCHHBIE MOJACTH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
NPAaKTHUECKHE 3a]1a4M, CBA3aHHBIC C HAXOXKJCHIUEM I€OMETPUUECKHUX BEIHUYHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsinuecTBO 4acoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudposrbie)
n/n NPOrpamMMbl Bcero 06H TPOTLHBIC pﬁaKaneckue o0pa3oBaTe/bHbIE
padoTbI padoThI pecypebi
1 BBeneHue B CTEpEOMETPHIO 10 POL PEILY EI3,
A p p CratI'pax, math100.ru/ege
[IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. POILI, PELY EI'D,
2 . 12 1
[TapannenbHOCTh NPSIMBIX U TIOCKOCTEM Cratl'paa, math100.ru/ege
3 [lepneHUKyASIPHOCTD NPSAMBIX U IJIOCKOCTEN 12 PO PELLY EIS,
p YIAp b CratI'pax, math100.ru/ege
4 VIiibl MEXKIY IPSIMBIMH ¥ IIOCKOCTSAMU 10 1 POII, PELIY EI'S,
y Crartl'pax, math100.ru/ege
POUI, PEITY ETD,
5 MuororpanyKy 11 1 CratI'pax, math100.ru/ege
6 OO6BEMBI MHOTOIPAHHUKOB 9 1 POL PEILLY EI3,
Crarl'pax, math100.ru/ege
7 [ToBTOpEHNUE: CEUEHUS, PACCTOSHUS U YIIIbI 4 1 PO PELLY IS,
OBTOpCHHE: CCHUCHIA, paccTo y Crarl"'pax, math100.ru/ege
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KJIACC

KoJsinuecTBO 4acoB JJIeKTPOHHBbIE
HanmenoBaHue pa3jie/ioB U TeM (uu¢poBbIe)
Ne ni/mm IpOrpaMMEI Beero KO6HTp0JILHLIe HpﬁaKTuquKue 0Bpa30BATETBHBIE
padoThI padoThbI pecypeb
1 T J— 12 POUI, PEHTY ETD,
CJ1a Bpalll CratI'pax, math100.ru/ege
.. PO, PELTY ETD,
2 OObeMbI TeN 5 1 CratI'pax, math100.ru/ege
3 BeKTOpBl ¥ KOOPAMHATHI B IIPOCTPAHCTBE 10 1 POLLL PELLY IS,
p PA pocTp CratI'pax, math100.ru/ege
[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS POUI, PEITY EI'D,
4 T 7 1
3HAHUHU Crarl'pax, math100.ru/ege
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoJsinuecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara nugposeie
Tema ypoka
n/n yp Bcero KO6H TPOTLHBIC HpﬁaKanecRue u3ydyeHusi oOpa3oBaTesbHbIE
padoThI padoThbI pecypes
OCHOBHBIE TOHSITUSI CTEPEOMETPUU: TOUKA,
npsmMasi, II0CKOCTh, MpocTpancTBo. [IpaBuna POILL PELLY EID,

1 M300paKeHUS Ha PUCYHKAX: N300paKeHUs 1 Crarl'pan,
IUIOCKOCTEH, MapauIebHBIX IPSIMBIX math100.ru/ege
(OTpe3KOB), cepeIMHbI OTPE3Ka
[ToHsTHA: nepecekaromuecs mIOCKOCTH, PSUL PEIIY EI',

2 1 Cratl'pan,
MepeceKaromnuecs npsmas u miocKocTh math100.ru/ege
I . POIII, PEITY EI'D,

OHSTHS: IEPECEKAIOIIHNECS TIIIOCKOCTH,

3 1 Cratl'pan,
NepeceKaromnrecs npsamas u mioCKocTh math100.ru/ege
3HAaKOMCTBO C MHOTOI'paHHHKaMHU, POIII, PEITY EI'D,

4 n300pakeHue MHOTOTPAaHHUKOB Ha PUCYHKAX, 1 Crarl'pan,

Ha NPOEKIIMOHHBIX YEPTEKAX math100.ru/ege
HauansHbie cBeienus o ky0e u mupamuie, ux POII, PEITY EI'D,

5 pa3BEépTku u Mojenu. Ceuenus 1 Crarl'paxn,
MHOT'OIPaHHUKOB math100.ru/ege
HauanpHbie cBenenus o ky0e u mupamuie, ux POIII, PEITY EI'D,

6 pa3BEépTku u Monenu. Ceuenus 1 Crarl'paxn,
MHOT'OI'PAHHUKOB math100.ru/ege
IToustre 00 aKCHOMATUYECKOM IOCTPOCHUU POII, PEITY EI'D,

7 CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U 1 Crarl'pan,
CIIE/ICTBHS U3 HUX math100.ru/ege
[TonsiTre 06 aKCMOMATHYECKOM TMTOCTPOCHUH POIII, PEIITY EI'D,

8 CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUH U 1 Crarl'pan,

CICACTBUS N3 HUX

math100.ru/ege




Ilonsatue 06 akCHOMATUYECKOM IIOCTPOCHHNU

POIIL, PETY EI'D,

9 CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUH U Cratl'pa,
CJIE/ICTBHS M3 HUX math100.ru/ege
[Tonsarre 00 akCHOMAaTHUYECKOM IIOCTPOCHUN POII, PEIIY EI'D,
10 CTEPEOMETPUHU: AKCHOMbBI CTEPEOMETPUH U Cratl'pa,
CJI€/ICTBHS M3 HUX math100.ru/ege
B3aumHoe pacnionoxeHue npsMbIX B POIII, PEILTY ETD,
11 MIPOCTPAHCTBE: MEepeceKaronuecs, Crar['pan,
NapauIebHbIE U CKPEIMBAIOLINECS IPSMBIE math100.ru/ege
[TapanneasHOCTh NPSIMBIX U TUIOCKOCTEN B PoLI, PEITY EI'D,
12 MPOCTPAHCTBE: NapajlIeIbHbIE IPSIMBIE B Cratl'paz,
MPOCTPAHCTRBE; NAPAJUIETbHOCTh TPEX MPSIMBIX math100.ru/ege
[TapanneasHOCTh NPSIMBIX U TUIOCKOCTEN B PoLI, PEITY EI'D,
13 npoctpaHcTse: [lapamienbHOCTh NPAMON U Cratl'pa,
IIJIOCKOCTH math100.ru/ege
POIIL, PELLY EID,
14 VYTIi1bl ¢ COHANPABIEHHBIMUA CTOPOHAMHU Cratl'paz,
math100.ru/ege
PO, PEITY EI'D,
15 Yron Mexay nNpsiMbIMU B IPOCTPAHCTBE Cratl'paz,
math100.ru/ege
PO, PELTY EI'D,
16 Yron Mexay npsiMbIMU B IPOCTPAHCTBE Crarl'pan,
math100.ru/ege
[TapannenbHOCTh MIIOCKOCTEH: MapasuieibHbIe POILL, PEIIY ET'S,
17 Crarl'pan,
IUIOCKOCTH math100.ru/ege
PO, PEIITY EI'D,
18 CBoiicTBa napaieNbHbIX IIOCKOCTEN Cratl'pan,
math100.ru/ege
19 [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPHI HA lé?zﬂlli;aimy EL'D,
MIJIOCKOCTH: TETPAdIP, KyO, mapajiesIeuie T math100.ru/ege
. PDIII, PELLY EID,
20 [Toctpoenue ceveHwmiA

Cratl'pag,




math100.ru/ege

POIIL, PENIY EI'D,

21 [Toctpoenue ceueHuii Cratl'paz,
math100.ru/ege
Kontponbnas padota nmo teme "[Ipsmbie u POIII, PEITY ETD,
22 IUIOCKOCTH B pocTpaHcTBe. [lapanienbHocTb Cratl'paz,
HPSMBIX U IJIOCKOCTEH" math100.ru/ege
23 [lepneHIUKYISAPHOCTD NPSMOU U MIJIOCKOCTH: }é?;ﬁ:;aﬂﬂy EID,
NIEPIEHIUKYJISIPHBIE MIPSIMbIE B IPOCTPAHCTBE math100.ru/ege
[Ipsimble napasuienpHble U NEPIIEHUKYJISAPHBIC POIL PELLY B,
24 Cratl'pan,
K INTOCKOCTH math100.ru/ege
o5 [Ipsimbie mapajuteNbHbIE U EPIEHIUKYJIIIPHbBIC (Pé?;_'[[ll: rE’alzI’JlY ETD,
K ILIOCKOCTH math100.ru/ege
[Ipu3Hak nepneHaAuKyJISIpPHOCTH IPSIMOU U PO PELY EI'S,
26 Cratl'pag,
ILIOCKOCTH math100.ru/ege
[Ipu3HaK nepneHMKyISIPHOCTH PSIMOU U PO PELY EI'3,
27 Cratl'pan,
ITOCKOCTH math100.ru/ege
TeopeMa 0 npsIMOM NEPIIEH AUKYIIAPHOU PO PELTY EI'3,
28 Cratl'pan,
ITOCKOCTH math100.ru/ege
29 Teopema o npsiMO NTepIIEH IUKYIIIPHON Ié?aﬂlll;a]iﬂy ElD,
IJTOCKOCTH math100.ru/ege
Teopema o npsiMON NepIIEHAUKYIISIPHON PO PELY EI'3,
30 Cratl'pan,
ILIOCKOCTH math100.ru/ege
IlepnieHqUKyYSAp U HAKIIOHHBIE: PACCTOSHUE OT POIIL, PETY EI'D,
31 TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE OT MPSMOM Cratl'paz,
J10 TJIOCKOCTH math100.ru/ege
] PO, PEIITY EI'D,
32 [lepnieHIUKYISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT

Cratl'pan,




TOYKH O0 IJIOCKOCTH, PAaCCTOSAHUEC OT HpﬂMOﬁ
J0 IINIOCKOCTH

math100.ru/ege

[lepnieHIuKyIsIp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT

POIIL, PEITY EI'D,

33 TOYKH JI0 IUNIOCKOCTH, PACCTOSTHUE OT MPSMOU Cratl'pag,
JI0 TIOCKOCTH math100.ru/ege
[leprieHAMKYJIAp U HAKJIOHHBIE: PACCTOSTHUE OT PoUl, PEITY EI'D,
34 TOYKH 10 IUNIOCKOCTH, PACCTOSIHUE OT MPSAMOM Cratl'paz,
JI0 INIOCKOCTH matthO.ru/ege
35 VYTIIIBl B IPOCTPAHCTBE: YIOJl MEXAY IPSAMON U IC’?;JTJF,;aIzUJY ElD,
IJIOCKOCTBIO math100.ru/ege
36 JIByrpaHHbIN yroJi, TMHEHHBIN yro Ié?;ﬁ:;imy ED'S,
ABYTPaHHOTO yIJIa math100.ru/ege
37 JIByTrpaHHbIN yroJi, TMHEHHBIN yro g?illl;aimy ED,
ABYTPaHHOTO yIJIa math100.ru/ege
38 [lepneH MKy IApPHOCTD INIOCKOCTEM: IPU3HAK E?;JTII: ;) a]i[my ED',
NEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN math100.ru/ege
39 [lepneH MKy IIpHOCTD INIOCKOCTEMN: TPU3HAK g?illi;aimy EI'S,
NEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN math100.ru/ege
40 [lepneHuKyASIPHOCTD IJIOCKOCTEM: TPU3HAK Ic)?;gf;aimy EI'S,
MEPIEeHIUKYIISIPHOCTH JBYX IIOCKOCTEH math100 ru Jege
PO, PEINY EI'D,
41 Teopema o Tpéx nepneHAUKYIsIpax Cratl'paz,
math100.ru/ege
PO, PEIITY EI'D,
42 Teopema o TpEX mepreHANKYIApax Cratl par,
math100.ru/ege
PO, PEITY EI'D,
43 Teopema o Tpéx nepneHAUKyIApax Cratl par,

math100.ru/ege




KontponsHas pabora o remam
"[lepneHAUKYISAPHOCTD MPSAMBIX U

POIIL, PENIY EI'D,

44 o Crar['pan,
IUIOCKOCTEN' U " YTJIBI MEXIY MPSIMBIMHA U math100.ru/ege
miockocTsmu"”

[lonsiTHEe MHOTOIrpaHHUKA, OCHOBHBIE
POIIL, PEITY EI'D,
DJIEMEHTHI MHOT'OI'PaHHMKA, BBIIYKIIbIE U

45 _ . Cratl'pan,
HEBBIITYKJIbIE MHOTOTPaHHUKH,; pa3BEPTKa math100.ru/ege
MHOI'OIpaHHHKA
[Ipu3ma: n-yronpHas npu3mMa; rpaHu U

. POIIL, PEITY EI'D,

46 OCHOBAHUS NIPU3MBI; IIpsAMasi 1 HaKJIOHHAast Crarl'pan
IIpU3MbI; OOKOBasi U MOJIHAsA TOBEPXHOCTh math100.ru/ege
IIPU3MBI

o PO, PEIITY EI'D
IT MHATE, TPSIMOYTOJIbHbBIN ’ ’

47 apaJuIeIeuIIe ], IIPSIMOY f’ﬂ Cratl'paz,
rapajiIeJICINIIEe] U €r0 CBOUCTBA math100.ru/ege
[Iupamupa: n-yronapHas nupaMua, rpaHy 1

P Y . P P POII, PEIITY EI'D,
OCHOBaHHWE MTUPAMHUJIBL; OOKOBAs M MOJTHAS

48 i Cratl'pan,
HOBGPXHOCTB [MMpaMuibl; IpaBUILHASA U math100.ru/ege
yCEYE€HHas nupaMuaa
[IpaBuibHBIE MHOTOTPAHHUKH: TIOHATHE
MPaBUJILHOIO MHOTOIpaHHUKA; IIpaBUJILHAS POIIL, PEITY EI'D,

49 MpU3Ma U NpaBuiIbHas MUpaMHUIa; IIpaBUIbHAS Cratl'pan,
TpEyroJibHas MUPaMU/Ia U NPABHIILHBIIA math100.ru/ege
TeTpadap; Kyo
[IpencraBnenue o npaBUIIbHBIX POIII, PEITY EI'D,

50 MHOTI'OIrpaHHHMKAaX: OKTa3Ap, JOAEKa AP U Cratl'paz,
HUKOCAdIP. matthO.ru/ege
CummeTpHs B IPOCTPaHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, IPSIMOM, IIIOCKOCTH. POII, PEITY EI'D,

51 DeMeHThl CHMMETPUH B TUpaMuax, Cratl'paz,
napauiesienureiax, npaBuIbHbBIX math100.ru/ege
MHOT'OTPpaHHUKAX

52 Brluncnenue 31eMEHTOB MHOTOTPAHHUKOB: PoLI, PEITY EI'D,




pEOpa, TuaroHau, yribl

Cratl'pagn,
math100.ru/ege

[Inouanp 60KOBOM NOBEPXHOCTH U IOJIHOM
MOBEPXHOCTHU MPSMOI MTPU3MBI, TUIOMIAb

POIIL, PETY EI'D,

53 . . Crarl'pan,
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH math100.rulege
MPSAMON MPU3MBbI
[Tnomaae 60KOBOI MOBEPXHOCTH U
o POIII, PEITY EI'D,
54 MMOBEPXHOCTHU MIPABUIILHOMN MUPAMUJIBI, CrarTpar
Teopema O IJIoMmaau OOKOBOM IMMOBEPXHOCTH math100.ru Jege
YCEUEHHOW MUPAMUJbI
KontponbHas paboTa mo teme POIL PELIY EI'D,
55 "™ " Crarl'pan,
HOrOTpaHHUKH math100.ru/ege
PDIIL PEIIY EID,
56 [TonsTHe 00 00BEME Crarl'pan,
math100.ru/ege
PDIIL PEIIY EID,
57 O0BEM TUpPaMuIBI Cratl'pan,
math100.ru/ege
POIII, PEITY EI'D,
58 O06BEM TUpaMUIbI Crarl'pan,
math100.ru/ege
POIII, PEITY EI'D,
59 OO0BEM TUPAMHU/TBI Crarl'pan,
math100.ru/ege
POIII, PEITY EI'D,
60 OO0BEM TUPAMHU/TBI Crarl'pan,
math100.ru/ege
POIII, PEITY EI'D,
61 O0BEM TTPU3MBI Crar['pan,
math100.ru/ege
POIII, PEIITY EI'D,
62 O0BEM TTPU3MBI Crar['paz,
math100.ru/ege
63 O0BEM pU3MBI POLL PELIY EID,

Cratl'pag,




math100.ru/ege

KontponbHas padota o teme "OO0bEMBI

POIIL, PENIY EI'D,

64 " 1 Cratlpan,
MHOTOTpaHHIKOB math100.ru/ege
[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS POIIL, PELLY EID,

65 3Hanuil. [Toctpoenue ceueHuii B 1 Cratl'pan,
MHOTOTPaHHUKE matthO.ru/ege
[ToBTOpeHME, 0000IIEHNE CUCTEMAaTH3AITUS
3HaHUW. Beruucienue pacCTOSHUM: MEXKIY POIIL PELLTY EID,

66 IBYMsI TOUKaMH, OT TOYKH JI0 IPSMOHi, OT 1 Cratl'pan,

TOUKH JIO INIOCKOCTH, MEXKTY math100.ru/ege
CKPEITUBAIOIIUMHUCS TPSIMBIMH
POII, PEITY EI'D,
67 HroroBas koHTpoIbHAs paboTa 1 Crarl'pan,
math100.ru/ege
[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUW. Beraucienue yriioB: MExIy POIIIL, PEITY EI'D,

68 CKPEIIMBAIOIIUMUCS PSIMBIMU, MEKITY 1 Cratl'pan,
IPSMOH U IJIOCKOCTEIO, IByTPAHHBIX YTIIOB, math100.ru/ege
YTJI0B MEXKAY TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68




11 KJIACC

KoJsinuecTBO 4acoB JJIeKTPOHHbIE
ara uudposbie
Neni/m| Tema ypoka A
Yp Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne WiyueHHs| 0BPA3OBATETBHbIC
padoTsI padoTsI pecype
Cdepa u map: UeHTp, paanyc, TuaMeTp; 1 POLIL PEIIY EI',
1 Cratl'pan,
TUTONIA/Tb TTIOBEPXHOCTH CHEPhI math100.ru/ege
B3aumuOe pacnonioxxenue chepsl u POUI, PELTY ETD,
2 IJIOCKOCTH; KacaTellbHas IUIOCKOCTb K cepe; 1 Crarl'paz,
N3ob6paxenue chepsl, mapa Ha MIOCKOCTH. POLIL PEIIY EI'3,
3 C 1 Crarl'pan,
CHCHMA LIapa math100.ru/ege
[uimaapryeckas MOBEPXHOCTb,
00pasyrolme MUINHIPUIECKOM POII, PEMTY EI'S,
4 pasy . 1 Cratl'pan,
IIOBEPXHOCTHU, OCh LIMJIMHIPUYECKON math100.ru/ege
MTOBEPXHOCTHU
[unuHAp: OCHOBaHUSA U OoKoBas POUI, PEITY EI'D,
5 MOBEPXHOCTh, 00pa3yIoIIasi U OCh; IJIOIIA]b 1 Crar['pan,
OOKOBOM U MOIHON NOBEPXHOCTH math100.ru/ege
N300paxenne NUINHAPA HA TUIOCKOCTH. PLIL PEILY EIS
Pa3BépTka nmnmnapa. CeueHus UInHApa ’ ’
6 . 1 Crarl'pan,
(MTOCKOCTHI0, MapaIebHON UITH math100.ru/ege
MEePIEHINKYIISIPHONW OCH IMJIMH]IPA)
Konuyeckas moBepXHOCTb, 00pa3yroliue POII, PELIY ETD,
7 KOHHYECKOW MTOBEPXHOCTH, OCh M BEPIIMHA 1 Cratl'pan,
KOHMYECKOM TIOBEPXHOCTU math100.ru/ege
KoHnyc: ocHOBaHue 1 BepiInHa, 00pa3yromiast POIII, PEOTY EI'D,
8 1 OCh; IIOIIAah OOKOBOH U ITOJTHOH 1 Cratl'pan,
MTOBEPXHOCTH matthO.ru/ege
9 VYceu€HHbIl KOHYC: 00pa3yIolye U BbICOTA; 1 POMI, PEOTY EI'D,




OCHOBaHMSA 1 OOKOBas IOBEPXHOCTH

Crartl'pan,
math100.ru/ege

N3006pakenue KoHyca Ha MJI0OCKOCTH.
Pa3péprka konyca. CeueHus KoHyca

POLI, PELIY ETD,

10 . Cratl'pan,
(TJI0CKOCTHIO, napajiebHON 0CHOBAHIIO, math100.ru/ege
IUIOCKOCTBIO, MPOXOASIIIEH Yepe3 BEPIINHY)

POUI, PETY ETD,

11 Komb6unanus ten Bpamienus u Cratlpan,
MHOTOIPAaHHUKOB math100.ru/ege
MHororpaHHuK, ONMCaHHBIA OKOJIO chepsl; PDIII, PELLY EI'D,

12 cdepa, BMcaHHAasi B MHOTOTPAHHUK HJTU B Crarl'pan,

TEJIO BpallCHUs matthO.ru/ege
[Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA POILL, PEILY EIS,
13 61.E Cratl'pan,
00BEMOB TC math100.ru/ege
POUI, PEITY ETD,
14 O0BEM IUIMHApa, KOHYCa Cratl'pan,
math100.ru/ege
POUI, PEHTY ETD,
15 O0BEM mrapa u miomaas chepsl Cratl'pan,
math100.ru/ege
[TonoOHbIe TeNa B MPOCTPAHCTBE. POIII, PELY EI'D,

16 COOTHOIIEHUS MEXKTY TUIOIIAASIMU Crarlpaz,
TIOBEPXHOCTEH, 00BEMaMH TI0JOOHBIX T math100.ru/ege
KonrtponsHas padora no remam "Tena POII, PEMTY EI'S,

17 " 06 " Crarl'pan,
BparieHus" u 'HEMBI TEJ math100.ru/ege

POUI, PEHTY ETD,
18 BekTop Ha MIIOCKOCTH ¥ B IPOCTPAHCTBE Crarlpan,

math100.ru/ege

POIII, PETY EI'D,
19 CrnoxeHue ¥ BbIUUTaHUE BEKTOPOB Crarlpan,

math100.ru/ege

POIII, PETY EI'D,
20 YMHOXEHHEe BEKTOpa Ha YHCIIO

Crartl'pan,




math100.ru/ege

Pasnosxenue BekTopa 1o Tpém

POLI, PELIY ETD,

21 HEKOMIUIaHapHbIM BekTopam. [IpaBuiio Crarl'paz,
napaJuieenunea matthO.ru/ege
P POUI, PEHTY ETD,
SIICHUE 3a/1a4, CBSI3aHHBIX C IPUMEHEHHEM
22 N N Cratl'pan,
IpaBUJI ACUCTBUI C BEKTOpaMu math100.rufege
[IpsamoyrosibHas cucTeMa KOOPJAUHAT B POII, PEOTY EI'D,
23 npoctpancTse. KoopanHatel BEKTOpa. Crarl'paz,
IIpocTeiilye 3a1a4u B KOOPJAMHATAX math100.ru/ege
POUI, PEITY ETD,
24 VYron mexay BekTopamu. CKasspHOE Crarl'pa,
MIPOU3BE/IEHNE BEKTOPOB math100.rufege
Boruncnenue yriioB Mex1y NpsSIMbIMH U POILL, PEILY EIS,
25 y y 1ip Cratl'pan,
TIIOCKOCTAMH math100.ru/ege
KoopauHatHO-BEKTOPHBIN METOJ TIPU POILL, PEIIY ETS,
26 p p p Cratl'paz,
pelIeHUN TEOMETPUUECKUX 3a]1a4 math100.ru/ege
KonTposasHas padora no teme "BekTtopsl u POII, PEMTY EI'S,
27 i Cratl'pan,
KOOPJMHATHI B IPOCTPAHCTBE math100.ru/ege
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS POII, PELIY EI'D,
28 3HaHuil. OCHOBHBIE (PUTYPBI, (PAKTHI, Crarl'paz,
TEOpEMBI Kypca IIIaHUMETPHH math100.ru/ege
[ToBTOpeHme, 06001IeHNE U cUCTEMaTH3aIUs POIII, PEITY EI'D,
29 3HaHuil. OCHOBHBIE (DUTYPHI, (HAKTHI, Cratl'pan,
TEOpEMBI Kypca IIIaHUMETPHU math100.ru/ege
[ToBTOpeHnue, 06001IeHNE U cUCTeMaTH3aIlus POIII, PEITY EI'D,
30 3HAHWU. 3a]1a91 TUTAHUMETPUH H METOJIbI HX Crarl'paz,
peuenust matthO.ru/ege
[ToBTOpEHHE, 0600IIEHNE U CUCTEMATH3AIIHS PO, PELIY EI'D,
31 3HaHMNA. 3a/1a4¥ MJIAaHUMETPUU U METOMBI UX Crarlpan,

peuIeHus

math100.ru/ege




[ToBTOpEHME, 000OIIEHNE U CUCTEMATH3 AL

POLI, PELIY ETD,

32 3Hanuil. OCHOBHBIE (DUTYPBI, (HAKTHI, 1 Cratl'pan,
TEOPEMBI Kypca CTepeOMEeTPHH math100.ru/ege
POII, PEOTY EI'D,
33 HroroBast koHTpoIbHAs paboTa 1 Crarl'pan,
math100.ru/ege
[ToBTOpeHue, 0000IICHNE U CUCTEMATH3AIIHS POII, PEMTY EI'S,
34 - 1 Crarl'pan,
SHaHHH math100.ru/ege
OBULIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA
Marematuka: anredpa u Hayajga MaTEMAaTHUYECKOTO aHAJIN3a, TEOMETPHSI.
['eometpus, 10-11 knaccwl/ Atanacsa JI.C., Byty3o B.®., Kagomues C.b. u
npyrue, AkunonepHoe oomectBo «M3natensctBo «IIpocBemnienue»
METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA
https://math-ege.sdamgia.ru/pa1i1, PELY EI'D, Crarl'pax, math100.ru/ege
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPChHI CETU

HUHTEPHET

https://math-ege.sdamgia.ru/
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