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INOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuaromuxcst 10 —11 kiaccoB paspaboraHa Ha ocHOBe DenepaibHOTO
roCyIapCTBEHHOr0 00pa30BaTeIbHOIO CTaHAapTa CPEAHEr0 O0IIEero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTEMaTUYeCKOMY OOpa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanusi mporpaMMbl 00eClieYuBaeT OBIA/ICHUE KIIFOUEBBIMU KOMIIETEHIUSIMHU,
COCTABJISIFONITUMU  OCHOBY JIJIS CaMOPA3BHUTHsI W HEMPEPBIBHOTO 0OOpa30BaHUS,
I[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M II03HABATEJILHOIO pPa3BUTHS
JUYHOCTH 0OYJArOIITIXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOro Kypca T'€OMETpUM Ha YPOBHE CpPEAHEro OOIIero
o0Opa3oBaHusi OOYCIIOBJICHA NPAKTUYECKOH 3HAYMMOCTBIO METANPEJIMETHBIX H
NPEMETHBIX PE3YJIbTATOB OOYYCHHS T€OMETPUU B HANPABICHUU JMYHOCTHOTO
pa3BuTHs OoOyyaromuxcsi, (OopMHpPOBaHUS (PYHKIMOHAIBHON MaTeMaTH4eCKOi
I'PaMOTHOCTH, U3yYCHHS IPYTHX YUeOHBIX AUCHUILTUH. PazBuTte y oOydaromuxcs
NPaBWIbHBIX MNPEICTABICHUNA O CYITHOCTH U MPOMCXOXKICHUU T€OMETPHUUYECKUX
a0CTpakuuid, COOTHOIIEHUH PEAJTbHOTO M HICAIBHOT0, XapaKTepe OTpPaKeHUs
MaTeMaTHYeCKON HAyKOW SBICHHA M MPOIECCOB pEaJbHOrO0 MHpa, MECTE
reOMETPHH B CHCTEME HayK M POJIM MAaTeMAaTUYECKOI'0 MOJICIIMPOBAHUS B HAYYHOM
MIO3HAHUU U B IPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PCHHUS
yUAIIUXCSI, & TaKXKe KAdeCTB MBIIUICHHUS, HEOOXOAMMBIX Ui aJanTalid B
COBPEMEHHOM OOIIECTBE.

['eomerpust sIBIIIETCS OJHUM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK KaK 00ECIEeYMBACT BO3MOXKHOCTh M3y4YEHUS Kak
JVCIUTUTAH €CTeCTBEHHO-HAYYHOW HANIPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe wbIUIeHUE, (HOpPMUPYEMOE TNPU H3YYCHHH OOYUYAIOIIMMUCS
TOHSATUIHBIX OCHOB '€OMETPHHU U TIOCTPOCHUH IIETIOYKH JOTHUECKUX YTBEPIKICHHMA
B XOJI¢ PCIICHHs TeOMETPHUYECKUX 3ajad, YMECHHE BBIABHTaTh W ONPOBEpPrath
TUIIOTE3bl HETOCPEACTBEHHO HCMONB3YIOTCS NPU PEUICHUH 337ad €CTeCTBEHHO-
HAYYHOT'O IIMKJIA, B YACTHOCTHU U3 Kypca (PHU3UKH.

YMeHHne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX OOJIACTSX NEATENBHOCTU 4esoBeka. OpHeHTalus 4eJoBeKa BO BPEMEHHU U
IPOCTPAaHCTBE — HEOOXOAWMOE YCJIOBHE €ro COLHUAIBbHOrO ObITHSA, (opMma
OTpPaKEHUsSI OKPYKAIOIIEr0 MHpa, YCIOBHE YCIEUIHOIO TMO3HAHUS M aKTUBHOTO
npeoOpa3oBanusi  JeiicTBUTENbHOCTH.  ONEpUpPOBaHWE  MPOCTPAHCTBCHHBIMH
oOpa3zamMu OO0bEIUHSET pa3Hble BHUIBI y4eOHOW U TPYIOBOW JAESITEIHHOCTH,
SIBIISICTCSI OJJHUM W3 TPO(QECCHOHAIBLHO BAKHBIX KayeCTB, MMO3TOMY aKTyallbHA
3aada (OPMHUPOBAHHUA Y OOYYAIOMIMXCSI MPOCTPAHCTBEHHOTO MBIINUICHUS Kak
Pa3HOBUIHOCTH OOPa3HOTO MBIIIICHHS — CYIIECTBEHHOTO KOMIIOHGHTa B
TIOJITOTOBKE K MPAKTHYECKOU JCATEITBHOCTH IO MHOTHM HAIIPABIICHHSIM.



[leas ocBoeHust mporpamMMmbl ydeOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00yueHus — oOieoOpa3oBareibHOE U OOIIEKYJIbTYpPHOE pa3BUTHE
oOydaroruxcst ~ yepe3  oOecreyeHWE  BO3MOXKHOCTU  NPUOOpPETeHHs U
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TE€OMETPUYECKUX 3HAaHUM U JCHCTBUH,
crienu(UUHBIX TEOMETPUH, BO3MOKHOCTH YCIICITHOTO MPOAOHKEHUST 00pa3oBaHus
MO CTIEIMAILHOCTSIM, HE CBA3aHHBIM C MPHUKIIAHBIM UCIIOIb30BAHUEM T'€OMETPHH.

[Iporpamma 1o reomeTpuu Ha ©0a30BOM YpOBHE IMpeAHA3HAYEHA IS
00y4aromuxcsi CpeAHeN MIKOJbI, HE UCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUN
Ha ypOBHE OCHOBHOTO 001iero oopasoBanusa. Takum oOpa3om, oOydaroiuecs: Ha
0a30BOM YypOBHE JTOJDKHBI OCBOWTH OOIME MAaTEeMaTHYECKUE YMEHWsI, CBSI3aHHBIC
co cnenupuKol TeOMETpUM M HEOOXOIUMBIE IS KU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM UMEIOT BO3MOXXHOCTh M3YyUUTh T€OMETpHIo Oosee
IyOOKO, €CIM B JaJbHEWIIEM BO3HUKHET HEOOXOJAMMOCTh B T€OMETPHUYECKHX
3HaHUSIX B MPO(EeCCUOHATBHOU NeATeTbHOCTH.

JlocTikeHHe 1eTM  OCBOCHHS MPOrpaMMbl 00ECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3ajay. [IpuopuTreTHBIMUM  3aJayaMud  OCBOEHHSI  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBISIIOTCS:

e (opmMupoBaHMe MpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOU

KYJbTYPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (dopMHpOBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TellaX BpaIICHHUS
KAaK O BOXHEHIIMX MAaTeMATHYECKUX MOJENSX, MO3BOJSIOIINX OMUCHIBATH
Y U3y4aTh pa3HbI€ SABJICHHS OKPYKalOLIEro MUpa;

o (dopMupOBaHHE YMEHHS pAaclO3HAaBaTb Ha 4YEpTEX,axX, MOJEISIX H B
pEeaIbHOM MHUPE MHOTOI'PaHHUKH U TeJIa BPALLlCHUS;

e OBJIAJICHUE METOJAMU PEIICHHUsS 33/7a4 Ha MOCTPOCHUS HA M300paKEHUSIX
POCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHuEe yMEHHUS OINEPUPOBATH OCHOBHBIMH TOHSATHSIMH O
MHOTOIpaHHHMKAX U TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  AITOPUTMAMHU  pEHICHUS  OCHOBHBIX  THUIOB  3ajlay;
dbopMHUpoBaHUEe yMEHHUS  MPOBOJUTH  HECJOXKHbBIE  JOKa3aTeJbHbIC
pacCyXJIeHUs B XOJIe¢ PEIIEHUS CTEPEOMETPUUYECKUX 3a7ad U 3a7ad C
IPaKTUYECKUM COAEPIKaHHUEM;

e pPa3BUTHE UHTEIUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
NO3HABATEJIbHOM aKTUBHOCTHU, UCCIIEIOBATEIbCKUX YMEHUN, KPUTHUHOCTH
MBIIUICHUS;

e (dopmupoBaHUE PYHKIIMOHATHLHON IPAMOTHOCTH, PEIIEBAHTHON T€OMETPUH:
YMEHHE PACIIO3HABAThH MPOSIBICHUS T€OMETPUUYECKUX MOHITHI, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B PEAbHBIX KU3HEHHBIX CUTYalUsAX U IPU U3YUECHUU
IpPYruX  y4eOHbIX  MPEIMETOB, MPOSBICHHUA  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYyIMPOBATh UX Ha SA3bIKE TEOMETPHUU U CO3/1aBaTh
Ir€OMETPUYECKUE MOJIENH, NPUMEHITh OCBOCHHBIM TeOMETPUUYECKUIN
anmapar  Jais peuieHus PAKTUKO-OPUEHTUPOBAHHBIX  3ajady,
UHTEPHPETUPOBATH U OLICHUBATH MOJYYCHHbBIE PE3YJIbTATHI.



OTIMYUTETHFHON OCOOCHHOCTHIO MPOTPaMMBI SIBIISIETCSI BKIJIIOUEHHE B KYPC
CTEPEOMETPUU B Hayaje €ro M3y4eHHs 3a/ady, pellaeMblXx Ha YpOBHE
WHTYUTHUBHOTO MO3HAHMUS, U ONpeeIEHHBIM 00pa30oM OpraHu30BaHHas paboTa HaJl
HUMH, 4YTO CIOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O
MBIIIJICHUS, CTUMYJIMPYET MPOTEKaHUE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
JNanbHEHIIeMy U3YUYEHUIO MPeaMETa.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4EHHS, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuTme NPOCTPAHCTBEHHBIX IPEACTABICHUM Y
YYAIIUXCS B Kypce€ CTEPEOMETPUU MPOBOAMTCS 3a CUYET pEIIEHUs 3aJad Ha
CO3JaHME  IMPOCTPAHCTBEHHbIX OOpa3oB M  3aJady Ha  ONEPUPOBAHHUE
IPOCTpaHCTBEHHBIMH oOOpazamu. Co3nanue oOpa3a TPOBOAUTCA C OMOPOW Ha
HArJIsgHOCTh, a ONEpUpPOBaHME OO0pa3oM — B YCIOBUSX OTBICYECHUS OT
HATrJIIHOCTH, MBICJIEHHOTO U3MEHEHHMSI €T0 UCXOIHOTO COJEPIKAHMUS.

OcHoBHBIE cozepikarelibHble TMHUN Kypca «I'eomerpun» B 10-11 kmaccax:
«MHororpanHukn», «IIpsiMble U TUIOCKOCTU B MPOCTpAHCTBEY, «Tena BpalieHus,
«BekTopsl 1 KOOPAUHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JIOTHUECKUX YMEHUN
pacrmpesieniieTcs He TOJIbKO [0 COJIepKaTelIbHbIM JIMHUSIM, HO W 1O T0JaM
00y4yeHHUs Ha YPOBHE Cpe/IHEro o0I11ero oopa3oBaHusl.

CopepxaHue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3YJIbTaTaM
OCBOCHHS pabouell MporpaMMbl, pachpeaeaéHHBIM 10 ToAaM OOydeHUs,
CTPYKTypUPOBAaHO TakuM o0Opa3oM, 4YTOOBI OBJAJECHHE TE€OMETPUUYECKUMU
NOHATUSAMU U HAaBBIKAMHM OCYLIECTBIISUIOCH MOCJEN0BATENBRHO U MOCTYNATENBHO, C
COOJIF0/IEHHEM TIPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE€ 3HAHUS BKIIFOUAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUN OOydYaromUXCs, pacupss u
yrayonsia e€, o0pa3yst IpoYHble MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reometpumn orBoauTCs 2 yaca B Henenmo B 10 knacce u 1 4ac B
Henemo B 11 kimacce, Bcero 3a jBa rojia o0ydenus - 102 yueOHbIX daca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble ¥ JIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  NOHATHS  CcTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpancTBO. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHH U CIEACTBUSA U3 HUX.

B3anMHOEe pacnosnokeHue MpsMBIX B IPOCTPAHCTBE: IEPECEKaroLuecs,
napajuielbHble W CKpelMBamoIIuecs IpsMble. llapamnenbHOCTh NpsAMBIX U
IUVIOCKOCTE B IPOCTPAHCTBE: MapajuleJIbHbIE IpPSAMBIE B  NPOCTPAHCTBE;
NapajyieIbHOCTh TPEX MNPAMBIX; MAPALIEIBHOCTh MPAMOW U IMJIOCKOCTH. YTJBI C
COHANPABICHHBIMA CTOPOHAMHU; YIOJd MEXAy MpsMbBIMH B IPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEM: MapaJJICIIbHbIC TTOCKOCTH; CBOICTBA
napajuleNbHBIX  MIockocTed. [lpocTeiimime mpocTpaHcTBeHHBIE (UTYpPHI  Ha
IUIOCKOCTH: TETPadp, KyO, mapayjiesenunea; MOCTPOCHHE CEUCHHIA.

[lepneHANKYJIAPHOCTh NPSIMON U MJIOCKOCTH: MEPIEHIUKYISIPHBIEC MIPSMBIE B
IIPOCTPAHCTBE, IPsSMBIC IIAPAJUICIBHBIE W TNEPIECHAUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MpsMOU
NEPIEHANKYJIIPHON IUIOCKOCTH. YTIJIBI B IPOCTPAHCTBE: YrOJ MEXAY INpsSMON U
IUIOCKOCTBIO;  JIBYIPAHHBIM  YroJI, JIMHEWHBIA YroJl JABYTPaHHOIO  yIUIa.
[lepneHAMKYIIAp M HAKJIIOHHBIE: PAcCTOSHUE OT TOYKU 10 IUIOCKOCTH, PACCTOSHUE
OT MmOpsAMOM  J0  IUIOCKOCTH,  MHpoeKuMss  ¢GuUrypsl Ha  IUIOCKOCTb.
[lepneHANKYJIAPHOCT  IUIOCKOCTEW: MpU3HAK  MEPHEHAUKYISIPHOCTH  ABYX
IJIOCKOCTEN. Teopema 0 TpEX MepHeHIuKyIsIpax.

MHoOrorpaHHuKu

[ToHsiTHE MHOTOIpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PaHHHKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKY; pa3BEPTKA MHOrorpanHuka. IIpusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBI, IpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapamtenenunen, IPSIMOYTOJIBHBIN
napajulelienune] U ero cpoicrsa. Ilupamupa: n-yronpHas NUpaMuaa, I'paHu U
OCHOBaHUE MUPaMU/Ibl; OOKOBas U MOJIHASI IOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCeu€HHass MNHUpaMuja. OJEMEHTbl NOpu3Mbl M nupamuasl. [IpaBuiibHbIE
MHOTOI'PaHHMKH: NOHSTHE MPAaBWIBHOIO MHOI'OTPAHHHUKA; NPABUJIbHAS IIPU3MA U
IIpaBWIbHAs NUpaMuAQ; NPABWIbHAS TPEYrojbHAas INHpaMuJa U IPABUIBHBIN
TteTpa’ap; KyO. IlpencraBieHne O MpaBUIbHBIX MHOIOTPaHHUKAX: OKTa’Jp,
nozieKkasap U ukocasap. CeueHus Npu3Mbl U TUPAMUJIBL.

CuMmMeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPSAMOIA,
IVIOCKOCTH.  DJEMEHThl CHUMMETPHM B NHUPaMHJAx, HapajUielenunenax,
NPaBUIbHBIX MHOTOI'PAaHHHUKAX.

Bolunicnenue 31€MEHTOB MHOTOTPDAaHHUKOB: pE&Opa, [WaroHaiu, YIJIbL.
[Tnomane OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMON IPU3MBI,
IUIOIIA/b OCHOBaHUM, TeopeMa O OOKOBOM IOBEPXHOCTH MPSMOM HPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTM W TOBEPXHOCTH HPABUIBHOW MHpPaMUIbI,



TeopeMa O IUlomaau yceuéHHoM mnupamuabl. [lonstne 06 o06béMe. OOBEM
MMUPAMUJIBI, TTPU3MBI.

[Tomo6nuple Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU MTOJOOHBIX TE.

11 KITACC

Tesia Bpaluenus

Hunuaapuyeckast MHOBEPXHOCTb, oOpasyroliue HUWIUHAPUYECKON
MOBEPXHOCTH, OCh IWIMHIPUYECKON MoBepxHOCcTU. llunuHap: ocHoBaHus u
OOKOBasi TOBEPXHOCTb, OOpasymollas W OChb, IUIOMIAJb OOKOBOM W MOJHON
MOBEPXHOCTH.

KoHnueckass moBEpXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OChb U
BEpILIMHA KOHUYECKOM MOBEpXHOCTH. KOHYC: OCHOBaHME M BepIMHa, 00pa3yromas
U OCh;, IUIOMAAhr OOKOBOM W TIOJHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0pa3yrolne U BbICOTa; OCHOBAHUS 1 OOKOBAasi TOBEPXHOCTb.

Chepa u map: meHTp, paanyc, AMAMETP; IUIOMIAIb MOBEPXHOCTU CQEpHI.
B3auMHoe pacnosnoxkenue chepbl U MIOCKOCTH; KacaTelbHas MIOCKOCTh K cepe;
IJI0IA/b CepHl.

N3o00pakeHue Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka UIMH/Ipa U KOHYCA.

KoMOuHanuy Ten BpalleHUss U MHOTOIPAaHHMKOB. MHOTOrpaHHUK,
OMMCaHHBIA OKoJIO cdepnl; cdepa, BNHCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpaIIeHUs.

[Tonsitue 06 06pEMe. OcHOBHBIE CBOMCTBA 00HEMOB Tel. Teopema 06 00BEME
IPSIMOYTOJIBHOTO Mapajulesienunena v ciaeactBuss u3 He€. OO0bEM LMIMHAPA,
koHyca. O0BEM 1mapa u mIomass chepsl.

[Tonobubie Tema B mpocTtpaHcTBe. COOTHOMICHHS MEXIY IUIOUIAASIMU
NMOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJI.

Ceuenuss wwivHApa (MApaJUIeIbHO M NEPHEHAMKYJISIPHO OCH), CEUYECHHS
KOHyca (mapajjielbHOE OCHOBAHHMIO M MPOXOJSIEe 4Yepe3 BEpIIMHY), CEUeHUs
nrapa.

BeKTOpbI H KOOPAUHATHI B IPOCTPAHCTBE

Bexrop Ha miockoctu u B npocTpancTBe. CloKeHHe U BRIUUTAHUE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha 4UCio. PaznojkeHne BeKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamnenenunena. Pemienwe 3amad, CBS3aHHBIX C
IIPUMEHEHUEM TIpaBWJI JACUCTBUM C Bekrtopamu. I[IpsmoyrosbHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. IIpocreimue 3amaun B
KOOpJIMHATax. YTron Mexay BekTopamu. CKalaspHOE MNPOU3BEIECHHUE BEKTOPOB.
Brruucnenue yrioB Mexay MPSMBIMU U INIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIN
METO/I IIPU PELIEHUN T€OMETPUUYECKUX 3a/a4.



IIVIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yNbTaThl OCBOCHMSI MPOTrpamMMbl y4eOHOTO MpeaMera
«MareMaTrka» XapaKTepU3yITC:

I'pa:xknanckoe Bocnuranme:

c(hOpMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMK 00YUaIOIIErocs: Kak aKTUBHOTO
U OTBETCTBEHHOI'O 4WI€Ha POCCHUHCKOro OOIIecTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH,
Ipolenyp TpaxAaHCKOro ooOmecTtBa (BBIOOPHI, OMPOCHI M TIP.), YMEHUEM
B3aUMOJCHUCTBOBATh C COLUMAIBHBIMA HWHCTUTYTAMHU B COOTBETCTBUH C WX
(GYHKIUSIMU U Ha3HAYCHUEM.

IlaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKOMN TPAXKIAHCKON UACHTUYHOCTH, YBOKCHHUS K
MPONUIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTEMATHKH, IEHHOCTHBIM OTHOILIIEHUEM K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYE€CKOW IIKOJIBI,
K HCIOJIb30BAHUIO 3TUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHUSX, cepax
HSKOHOMHKH.

JyX0BHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOIO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JTOCTHKEHUIN HAYKHU U JIEATEIIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOrO OyayLIETrO.

JcTeTHYECKOEe BOCIIUTAHNE:

ACTETUYECKUM OTHOIICHUEM K MHUpPY, BKJIIOYAS ICTETHKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, peleHnH, paccyXIcHUM;
BOCIPUMMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUS MPUMEHSATH MaTeMaTHYEeCKHWE 3HaHUS B
MHTEpecax 3JJ0pOBOT0 U 6e30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO (3/I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHHI U
OTHIbIXa, peryisipHas ¢puznueckasi akTUBHOCTD); (PU3NYECKOrO COBEPIICHCTBOBAHUS,
IIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN NESATEIBHOCTHIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYJZy, OCO3HAHUEM IIEHHOCTU TPYAOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBHOW  ACSATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymelr mpodeccnr W PpeaTu30BBHIBaTh COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHU4ecKoMy OOpa3oBaHHIO U
CaMOOOpPa30BaHUI0 HA MPOTSHKEHUU BCEH KU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MAaTEMATUYECKOM HAIPaBICHHOCTH.

JKOJI0THYECKOe BOCTIMTAHHE:



c(hOPMUPOBAHHOCTHIO HIKOJOTUYECKON KYJIbTYphbl, MOHMMAHUEM BIIMSHUS
COIIMAIbHO-DKOHOMHYECKUX TPOLIECCOB Ha COCTOSIHUE MPUPOJAHONU M COIMAIbHOU
Cpelbl, OCO3HAaHHMEM TJIOOAIBHOIO XapakTepa HSKOJOTMYECKHX MpoO0seMm;
OpUEHTallMe Ha MPUMEHEHUE MaTeMaTUYECKWUX 3HAHUW I pelleHHs 3a7ad B
00NlacTU  OKpyKaroliel cpeapl, IUIAaHUPOBAHMS TOCTYNKOB M OLEHKH HX
BO3MOYKHBIX MTOCJIEJICTBUM JIJIsl OKPYXKAIOLIEH Cpeibl.

LleHHOCTH HAYYHOTO MIO3HAHMS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKu ©  OOIIECTBEHHONM TMpPAaKTHUK{, MOHUMAaHHEM
MaTeMaTHYeCKONM HayKH Kak cQepbl 4YeJOBEUECKON MAesTeNbHOCTH, ITAamloB €€
pa3BUTHS M 3HAYUMOCTH JUIS DPAa3BUTHUS LUBWIM3ALWW; OBJIAJACHUEM S3BIKOM
MaTE€MaTUKH M MaTE€MaTUYECKOM KyJIbTYpOH KaK CpEICTBOM IO3HAHUS MUpa;
TOTOBHOCTBIO OCYILIECTBIISATh MPOEKTHYI0 M HCCIEHOBATENbCKYIO JAESITEIbHOCTD
WHIUBUYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHble pe3yJibTaThl OCBOCHUSI MPOTPaMMbl Y4EOHOTO MpeaMera
«Marematuka XapaKkTepU3yrTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  YVHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTEUIMU.

1)  Vuusepcanvhvie = no3nasamenvhvle  Oelicmseus,  0becneuu8arOm
Gdopmuposanue 06a308blX KOSHUMUBHBIX HNPOYECCO8 o0OYyuaowuxcs (oceoeHue
Memooo8  NO3HAHUSL  OKpyJcalowe2o  Mupa,  NpuMeHeHue  J102UYECKUX,
UCc1e008amenbCKux onepayuil, ymeHutl pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue AeicTBu:

e BBIBJISATh U XAPAKTEPU30BATH CYIIECTBEHHBIC MPU3HAKA MAaTEMATUYECKUX
00BEKTOB, TOHATHN, OTHOIICHWHA MEXKIY MOHATHIMH; (HOPMYITUPOBATH
ONPEACICHUSI  TNOHATUM; YCTAHABIMBATH CYIIECTBEHHBIM  IPU3HAK
KJaccu(ukalyy, OCHOBaHUS JUIsi OOOOIICHUS M CPAaBHEHUS, KPUTEPUU
MIPOBOANMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmMyIupoBaTh U  MpPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIIbHbIE U OTpULIATEIbHBbIC, €AMHUYHbIC, YACTHbIE W OOIIHE;
YCIIOBHBIE;

e BBISBIKITH  MATEMATHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopedrss B (aKTaxX, MAHHBIX, HAONIOACHUSIX U YTBEPKICHUSIX;
MpeJIaraTb KPUTEPUU ISl BBISIBIICHUSI 3AKOHOMEPHOCTEN U IMTPOTUBOPEUUI;

e JI€NaTh BBIBOJBI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX M
VWHIYKTUBHBIX YMO3aKJIIOUYECHUHN, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITEIILHO JI0KA3aTeNbCTBA MAaTEMATUYECKUX
YTBEPKJICHUU (MPSIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIIHUIO,
NPUBOJAUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBO/JIBI;



BBIOMpaTh CIIOCOO pelIeHusT y4eOHOM 3amaud (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHHs, BBIOMPATh Hawboyiee MOAXOMSAIMUNA € Y4ETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbcKkue 1eMCTBUSA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOLIKME MPOTUBOpEUre, MpodiemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpoBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHE;

MPOBOAUTH CaMOCTOSITEIILHO CILJITAHUPOBAHHBIN HKCHEPUMEHT,
UCCIICIOBAHUE T10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEMaTHYE€CKOIO
00BeKTa, SBJICHHUS, TPOIECCA, BBISIBICHUIO 3aBHCHUMOCTCH MEXIy
00BeKTaMu, SIBJICHUSMU, TIPOIIECCAMU;

CaMOCTOSITEIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI IO pe3yIbTaTam
MPOBENEHHOTO HAOJIOJICHUS, UCCIAEAOBaHUS, OLICHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJOB U 0000IICHUIA;

MIPOTHO3UPOBATh BO3MOYKHOE pPa3BUTHE IIPOILIECCA, a TAKKE BBIJBUTATh
MPEATOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ ungopmaumeii:

2)

BBISIBIIAATH Ae(PULIMTH MHPOPMALIUHU, JaHHBIX, HEOOXOIUMBIX Uil OTBETa
Ha BOIIPOC U JJISl PELICHUS 3a1a4u;
BbIOMpaTh ~ MHPOPMAIMIO W3  UCTOYHHKOB  PA3IUYHBIX  THUIIOB,
aHaAJIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH WHGOPMAIUIO
pa3IMYHBIX BUIOB U (HOPM MpeICTaBICHHS,
CTPYKTYypUpOBaTh MH(GOPMALIMIO, IPEJICTABIATH €€ B Pa3IMUHBIX (opMax,
WLTIOCTPUPOBATH TpapuuecKH;
OLIEHUBATh Ha/IEKHOCTD UHpOpMaLIUU o CaMOCTOSITEIILHO
c(OpMyIHPOBAHHBIM KPUTEPHUSIM.

Vuueepcanvhvie KOMMyHUKaAmugHvle  Oelicmeus,  00ecneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCAL.
OO0menue:

BOCIIPUHUMATh W (QOPMYJIHpPOBaTH CYXKJIEHHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHHUS; ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX U NMHCBbMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHHUS IO
X0y peleHus 3a1a4i, KOMMEHTUPOBATh MOJIYYEHHBIN PE3YIbTAT;

B X0/ OOCY>KIEHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOJIeMBbl, penIaeMoi 3ajauu, BbICKa3bIBaTh UAECH, HALIEJICHHBIE HA MIOUCK
pELICHMs; COINOCTaBISATh CBOU CYXKJIEHHUA C CYXICHHSIMHU JPYTHUX
YYACTHHKOB JUanora, OOHapy>KMBaTh Pa3IMuM€ U CXOJCTBO IO3HIIMI; B
KOPPEKTHOI popme GpopMyIrpoBaTh pa3HOIIIACHs, CBOM BO3PAKCHHUS,
NPEACTABIATh  PE3yJbTaThl  pELICHHMs  3aJadyd,  OJKCIEPUMEHTA,
UCCJIEIOBAHMS,  TIPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1ay MPEe3eHTAIMU U OCOOEHHOCTEH ayAUTOPHUH.

CoTpyaHuvecTBo:



3)

NMOHMMAaTh W  WCIOJNB30BaTh  MPEUMYIIECTBA  KOMAHIHOW U
WHIMBHUIYyAJILHON pabOThI MPH PEIICHUH YIeOHBIX 3a/1a4; MPUHUMATh 11eJTb
COBMECTHON JCATCNLHOCTH, IUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOU
paboThI, pacpeAesaTh BUILI paboT, TOTOBapUBATHCS, 00CYKIATh MPOIECC
U pe3ynbTat paboTel; 00001IaTh MHEHHS HECKOIBKUX JIFOCH;
y4aCTBOBATh B I'PYIIOBBIX (popMax paboThl (0OCYKIeHHS, 0OMEH MHCHHIA,
«MO3TOBBIE IITYPMBD» W WHBIC); BBIMOIHITH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATh CBOW JEHUCTBHUSI C JPYTUMHU YJIE€HAMU KOMAaH/IbI,
OIICHMBATh KAa4ECTBO CBOETO BKJaJa B OOIIWI MPOMYKT TO KPUTEPHSIM,
chopMyITUPOBAaHHBIM YYACTHUKAMHU B3aUMOICHUCTBHSI.

Vuueepcanouvie  pezynamuenvie  Oeticmeus, obecneuusaiom

d)opmupoeaﬂue CMBLCII06bLX YCNIAHOBOK U IHCUSHEHHBLIX HABLIKOB JIUYHOCMU.
CaMoopraHmaunﬂ:

COCTaBIISITh TUIaH, AITOPUTM PEIICHUS 3a/1a4H, BEIOMPATh CIIOCO0 pelieHUs
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHHI C Y4ETOM HOBOM
uHpopmaruu.

CaMOKOHTPOJIB:

BIAJCTh HAaBBIKAMU TO3HABaTEJIbHOM pediekcuu Kak OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUUA W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIAJCTh CHOCOOAMH  CaMONPOBEPKH, CAMOKOHTPOJII TMpoIlecca |
pe3yabpTara peuieHuss MaTeMaTUIeCKOM 3a/1auu;

NpEeABUNIETh TPYAHOCTHU, KOTOPHIE MOTYT BO3HHMKHYTh MpPH PEIICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSTEILCTB, TAHHBIX, HAMICHHBIX OITUOOK, BHISIBIICHHBIX TPYIHOCTEH;
OIICHMBATh COOTBETCTBHUE pe3yJibTaTa MU M YCIOBUSIM, OOBACHSTH
MPUYUHBI JTOCTHKEHUS WIM HENOCTHXKECHHUS PE3YJIbTAaTOB AEATEIBbHOCTH,
HAXOJIUTh OIMHOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

10 KITACC

OnepupoBath NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX I[PU PELICHUHU
reOMETPUYECKUX 3a1a4.

OnepupoBaTh NOHATHIAMU: NTAPAILIEIBHOCTD U NMEPIEHIUKYISIPHOCTD MPSMBIX
Y TIOCKOCTEMN.

KnaccuduimpoBaTs B3aUMHOE pacCIoOJIOKEHHE TMPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JBYTPAHHBIA YIOJ, TpaHU ABYTPAHHOIO Yrija,
pedpo ABYTpaHHOrO yria; JUHEHHBIM YroJl JBYIPaHHOIO YIJIa; rpajycHas Mepa
JBYTPAHHOTI'O yria.



OnepupoBaTh NOHATHUAMHU: MHOTOI'DAHHMK, BBIIYKJIBIA M  HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABUJIbHBI MHOTOTPAaHHUK.

PacriozHaBaTh OCHOBHBIE BHABI MHOIOIPAaHHUKOB (MHpamMuAa; MpHU3Ma,
IPSIMOYTOJIBHBIN Mapajieenumnes, Ky0).

KnaccupumupoBatb ~ MHOrOrpaHHMKH,  BbIOMpass ~ OCHOBaHUS  AJiA
KJacCU(pUKaluu (BBIIYKJIbIE W HEBBIIYKIIbIE MHOTOTPAHHUKH; INPaBUJIbHBIC
MHOTOTpaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapalJICIICIUIIE b ).

OnepupoBath MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHUE MHOTOTPAHHUKOB.

OOBSICHATH NPUHLIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YS METOJ CJIEIOB.

Ctpoutrh Cce4YeHUsT MHOTOIPAaHHHUKOB METOJOM  CJEAOB, BBIIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHI
CBEpXY, COOKY, CHHU3Y.

Pemate 3a1aun Ha HaXOXKJEHUE T€OMETPUYECKHUX BEJIMUMH MO 0Opa3uaM Hin
QITOPUTMAM, IPUMEHSISI W3BECTHBIC AHAUTUYECKHE METOABl INPH PELICHUHU
CTaHAAPTHBIX MaTEMaTHYECKUX 3a7a4 Ha BBIYACICHUE PACCTOSHUM MEXAY ABYMS
TOYKaMH, OT TOYKH JO MNPSIMOM, OT TOYKHM JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINUMHUCS PSIMBIMU.

Pemats 3aaun Ha HAXOXKJIEHUE T€OMETPUUYECKUX BEIMUYUH 10 o0pa3Lam Wiu
QITOPUTMAM, IPUMEHSSI W3BECTHBIE AHANUMTUYECKHE METOABl INPH PELICHUU
CTaHAAPTHBIX MaTEMaTHYECKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIUMHUCS MOPSIMBIMH, MEXIy HOpsIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI U MJIOMAAN MTOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpHU3Ma,
nupaMyuja) ¢ MOpUMEHEHHEM (OpMys; BBIYUCIATH COOTHOILICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMU MOOOHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IIJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh U HMHTEPHPETUPOBATH HH(MOpPMALMIO O
IPOCTPAHCTBEHHBIX M€OMETPUUECKUX (PUTypax, NPEJICTAaBICHHYIO Ha YEpTEXKaX U
PUCYHKaX.

[TpumenaTy reomerpuyeckue (HaKTbl Uil PEUICHUS CTEPEOMETPUUYECKUX
3a]1a4, MPEeANOJaralouMX HECKOIbKO [IAroB PEIICHHMS], €CIH YCIOBHS TPUMEHEHUS
3aJ1aHbl B IBHOM (opMe.

[IppuMeHATs MpOCTEHINME MNPOrPAMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHX 3a]1a4.

[IpuBoAMTH HpUMEPBI MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPONE U
YKU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB FEOMETPUHU B UCKYCCTBE.

[IpuMeHATh MONyYEHHBIE 3HAHUS Ha MPAKTHUKE: aHAIU3UPOBATh pPEAbHBIE
CUTyallUM W NPUMEHATh HU3YUYCHHBbIE MOHATUS B IHPOLECCE IOHMCKA PEIIEHUs
MaTeMaTH4ecKu C(HOPMYIUPOBAHHONW TPOOJIEMBbI, MOJAETUPOBATH pPEaJbHbIC
CUTyallUM Ha s3bIKE TE€OMETPHM, MCCIEI0BAaTh IOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX MTOHATHI U TEOpeM, annapaTa aareOpsbl; pelaTh
IIPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM N'€OMETPUYECKUX BEIUYMH.



11 KITACC

OmneprpoBaTh MOHATUSAMHU: LWIMHIPUYECKAs IOBEPXHOCTh, OOpa3yroliue
[IMHAPUYECKON  TMOBEPXHOCTH;  LWIMHAP;  KOHUYECKas  IMOBEPXHOCTD,
o0pa3yromire KOHMYECKO MOBEPXHOCTH, KOHYC; chepruecKasi TOBEpXHOCTb.

Pacno3naBats Tena BpaieHus (LWIMHIP, KOHYC, cdepa U map).

OOBACHATH CLIOCOOBI OJYUYEHUS TEJl BpalLlEHUSI.

KnaccuduiupoBaTs B3auMHOE pacroioskeHue chepbl U MI0CKOCTH.

OmneprpoBaTh MOHATHIMH: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTA, BBICOTA
CETMEHTAa; IIApOBOW CJIOW, OCHOBAaHHUE IIAPOBOTO CIJIOS, BHICOTA IIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Boruncnsate  00BEMBI M IJIOMAAM  TOBEPXHOCTEH TEN  BpallEHUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMYI.

OnepupoBaTh MNOHATUSMH: MHOTOTPAaHHUK, BIHCAaHHBIK B cdepy u
ONMCAHHBI OKOJO cdeprl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIHM TeEJO
BpAICHUSL.

BbIUnCHATE COOTHOMICHUSI MEXIY IUIOIAISIMH MOBEPXHOCTEH M 00bEMaMu
MOJIOOHBIX TEII.

N300pakaTh u3ydaemble (UTYpHl OT PYKH U C NPUMEHEHHUEM IPOCTHIX
4epTEKHBIX HUHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TNIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 0OBEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJ BPAICHHUS.

W3Bnekatb, HWHTEPNPETUPOBATH W MpeoOpa3oBbIBaTh HH(OpPMALHMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJICTaBICHHYIO Ha YepTEKax U
pPHUCYHKaX.

OmneprpoBaTh MOHITHEM BEKTOP B MPOCTPAHCTRE.

BoInmonHATe  JEHCTBUSL CIOXKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMHU CBOWCTBAMU OHU 00JIaAat0T.

[IpuMeHSTH MpaBUIIO MapaslIesenune/a.

OnepupoBaTh MOHATUSAMU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, Yrojl MEXIY
BEKTOpaMH, CKaJSIPHOE MPOU3BE/ICHIE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxonuTh CyMMy BEKTOPOB U MPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOpPaMH, CKaJipHOE TMPOU3BEACHUE, pPACKIAIbIBaTh BEKTOp IO JABYM
HEKOJJTMHEAPHBIM BEKTOpaM.

3amaBaTh INIOCKOCTh YPAaBHEHHEM B JIEKaPTOBOM CHCTEME KOOpAMHAT.

[Tpumenats reomerpuyeckue (HaKThl JUISI PEUICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANoIaralouuX HECKOJIBKO MIAaroB PEIICHUs, €CIU YCIOBHS TPUMEHEHUS
3aJjaHbl B IBHOM (opMe.

Pemate mpocreiiiye reoMeTpuyecKue 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAWHATHOTO METO/IA.



Pemate 3amaum Ha JOKa3aTENbCTBO MATEMATHYECKMX OTHOIICHUH U
HAXOXKJICHUE T€OMETPUUYECKHUX BEJIMYMH 0 00pa3liaM WiIu alropurMam, IpuMeHss
M3BECTHBIE METO/bI IPH PEIICHUH CTAaHAAPTHBIX MAaTEMAaTUUYECKHX 3a7a4.

[IpuMeHATP  MpOCTEHIME MPOrPAMMHBIE  CpPEICTBA M BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aU.

[IpyBOINTHE TpPUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE H
YKW3HU, pACTIO3HABATh MIPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IpyMeHATh TMOMY4YECHHBIE 3HAHWS HaA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallUH W IIPUMEHATh HW3YYEHHBIC IIOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTH4ecKu C(HOPMYIUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEaJbHbIC
CUTyallUH Ha S3bIKE T'E€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJACIH C
UCIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3aa41, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U TeM K n (uudposbie)
n/n NpOrpaMmbI Beero 0HTp60.J1bH pa";““em 00pa3oBaTeJbHbIE
ble padoThl ue padoThbl pecypeb
1 Baenenue B crepeoMeTpuro 10 bubmmorexa LOK
https://m.edsoo.ru/1¢209e37
) [Ipsimbie ¥ IIOCKOCTH B MPOCTPAHCTRBE. 12 1 bubnuoteka [JOK
[TapaienbHOCT NPSIMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 [TeprieHAUKYIAPHOCTD MPSIMBIX U 12 bubnuoteka [JOK
TJIOCKOCTEN https://m.edsoo.ru/1¢209¢37
bu6mmoreka [IOK
4 Vsl MeXAy NPSAMBIMU U IIJIOCKOCTSIMU 10 1 htps-//m.edsoo.ru/1c209¢37
bubmmoreka LIOK
> MuororpannmKu 1 ! https://m.edsoo.ru/1¢209¢37
. bubmmoreka LIOK
6 OO0BbEMBI MHOTOTPAHHUKOB 9 1 https://m.edsoorw/1c209¢37
7 IloBTOpEHUE: ceueHusl, paCCTOSHUSA U YIJIbI 4 1 bubmorexa LJOK
) ’ https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 5 0




11 KVIACC

KoanuecTBo yacoB DJIeKTPOHHBIE
Ne /i HanmeHoBaHMe pa3je/ioB U TeM K 0 (uudpossbie)
B NporpamMmsblI Bceero OHEPOM’HM p angqecml o0pa3oBaTte/ibHbIE
e padoThl e padoThI pecypeb
bu6mmoreka [IOK
I Tena Bpamenus 12 https://m.edsoo.ru/1¢209e37
N bu6mmoreka [IOK
2 OOBEMEI T > I https://m.edsoo.ru/1¢209e37
3 BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1 bubmrorexa LIOK
https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, 0600MIIEHNE, 7 1 bubmmoreka [IOK
cucTeMaTHu3alus 3HaHu https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0







HHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
KoanuecTBo yacos Jlata DJIeKTPOHHBIE
Ne Tema ypoka Komrpoms | Tlpaxrmaec | ooyey uugponkie
n/n Bcero HbBIE KHe st o0pa3oBaTte/ibHbIE
padoThI padoThI pecypcel
OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsimMasi, I0CKOCTh, MpocTpaHcTBo. [IpaBuiia
bubnmnorex
1 M300pakKeHHs Ha PUCYHKaX: H300paskeHus 1 htt[?sﬂ / /1(1)1 ee ds?)(l)lrg/lieccﬂ d
o . . . C
IUIOCKOCTEH, MapaieNbHbIX TPSIMBIX
(OTpe3KOB), cepeMHbI OTpe3Ka
) [TonsATHSA: IepeceKaronnecs MI0CKOCTH, 1 bubnuoreka [IOK
IepeceKaronuecs npsMas 1 II0CKOCTh https://m.edsoo.ru/2d8a9¢99
3 [TonsaTus: mepecekaronuecs miIOCKOCTH, 1 bubnmoreka [JOK
[IepeCeKaroIIecs NpsiMasi U IIIOCKOCTh https://m.edsoo.ru/db685¢73
3HaKOMCTBO C MHOTOI'paHHHKaMHU,
4 M300pakeHNe MHOTOTPaHHUKOB Ha 1 Etlfiﬂ/l;lr(r)f::i(sigrou/li 63959d
//m. . e
PUCYHKaX, Ha MPOEKIIMOHHBIX YePTEeXKAX P
HavanbHble cBeieHus 0 KyOe U Mupamu/ie, Eu6 LIOK
N nonIoTeKa
5 uX pa3BEPTKU U Mojenu. CeueHus 1
MH(I)) FOFpEHHI/IKOB a https://m.edsoo.ru/b30dff38
HavanbHble cBesieHus 0 KyOe U mupamu/ie, Eu6 LIOK
N nonIoTeKa
6 ux pa3BEpTKU U Mozenu. CedeHus 1
MH(I)) FOFpEHHI/IKOB A https://m.edsoo.ru/3d8ffd32
[TonsiTHE 00 AKCHOMATHYECKOM ITOCTPOSHUH Eu6 LIOK
nonIoTeKa
7 CTEpPEOMETPUU: aKCUOMBI CTEPEOMETPUU U 1
CJ'IGII)[ CTBHHF;I 3 HUX P p https://m.edsoo.ru/OccScife
[ToHsiTHE 006 AKCHOMATHYECKOM ITOCTPOSCHUH Eu6 LIOK
nonIoTeKa
8 CTEepEOMETPUU: aKCHOMBI CTEPEOMETPUU U 1
Cﬂelz)[ CTBHHF;I 3 HUX P p https://m.edsoo.ru/239¢c8cb4
9 [TonsiTHe 00 aKCMOMATHYECKOM IMOCTPOCHUH 1 bubmuoreka [IOK




CTCPCOMETPHUUN: aAKCUOMBI CTCPCOMCTPUU U
CJIICACTBHA U3 HUX

https://m.edso0.ru/65¢6b106

[TonsiTHE 006 aKCHOMAaTUYECKOM ITOCTPOEHUU

bu6mmoreka [IOK

10 CTEpPEOMETPUU: aKCUOMBI CTEPEOMETPUU U hittps://m.edsoo.ru/258fc245
CJE/ICTBUS U3 HUX
B3anMHOE pacniosiokeHUe NpsIMbIX B
11 npOCTpchfBe' nepeceKanmI;Iecsl bubmmorexa LIOK
’ i https://m.edsoo.ru/1a2520f6
napajuieldbHble U CKPEIIMBAIOUIUECS MTPSIMbIE
[TapanienbHOCTh IPSIMBIX U TIOCKOCTEH B
IPOCTPAHCTBE: NapaiebHbIE IPSIMbIE B bubnuoreka [IOK
12 N
IIPOCTPAHCTBE; IapalIeIbHOCTh TPEX https://m.edsoo.ru/93ad36b3
MPSIMBIX
I o
13| npocrpancrne: Mapanrensnocrs npavioit BuGmorera LIOK
pocip - Lap p https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYriibl ¢ COHaNpPaBIEHHBIMUA CTOPOHAMHU bubnmnorexa LIOK
P p https://m.edsoo.1ru/9f4071b9
15 Yron mexay npsiMbIMU B IIPOCTPAHCTBE bubmmorexa TIOK
Ay ip poctp https://m.edsoo.ru/fe733862
16 Yros Mexay NpsSIMBIMU B ITIPOCTPAHCTBE bubmorexa TTOK
https://m.edsoo.1u/2935a9a0
17 [TapayieabHOCTB INIOCKOCTEN: bubnuoreka [IOK
MAPAUIENBHBIE TUIOCKOCTH https://m.edsoo.ru/2e18{255
18 CaoiicTBa napajyIeNbHBIX IIOCKOCTEN bubmmorexa TIOK
p https://m.edsoo.ru/e504d656
[Ipocreiinme npocTpaHCTBEHHbIE PUTYPHI HA bubnuoreka [IOK
19
MJIOCKOCTH: TETpadAp, KyO, mapaijiesIeuIe]] https://m.edsoo.ru/4a28dc02
. bubmmoreka [IOK
20 Hoctpoenue cetennii https://m.edsoo.ru/1d434d0f
21 [TocTpoenue ceuennii bubmmorexa TIOK
https://m.edsoo.ru/ec26fe5d
22 KonTponbhas pabota no teme "lIpsMble u bubamnoreka [JOK




IUIOCKOCTH B IIPOCTPAHCTBE.
[TapasienbHOCTh NPSIMBIX M IJIOCKOCTEN"

https://m.edsoo.ru/9a0a%56

[IepnieHAMKYIAPHOCTH NPAMOU U IIJIOCKOCTH: bubnuoreka [IOK
23
NEPHEHINKYIAPHBIE IPSMBIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
[Tpsimble napasuieabHbIE U bubnuoreka [IOK
24
NEPHEHIUKYISPHBIE K INIOCKOCTU https://m.edsoo.ru/0ac11c95
25 [IpsimMble napajienbHbIE U bubnuoreka [IOK
MEPIEHANKYIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Tpu3Hak nepneHuKyJIIpHOCTH IPSIMOU U bubnuoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepneHaAuKyJIPHOCTH IPSIMON U bubnuoreka [IOK
IUIOCKOCTH https://m.eds00.ru/79165d15
78 Teopema o npsAMoON NEpIEHANKYIAPHON bubnuoreka [IOK
IIJIOCKOCTH https://m.eds00.ru/635¢5087
29 TeopeMa o psIMO EPIIEHANKYISIPHOU bubnuoreka [IOK
IIOCKOCTH https://m.edsoo.ru/bd374518
30 Teopema o npsAMoON NEpIEHANKYIAPHON bubnuoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenukynsip U HaKJIOHHBIE: PACCTOSTHUE
31 oT IT)quE noynnlc))CKocm paCCTOSII)HI/IG OT bubmorexa [TOK
. i https://m.edsoo.ru/33¢477d3
IPSIMOM 10 TUNIOCKOCTH
[lepnenukynsip U HaKJIOHHBIE: PACCTOSTHUE
32 oT IT)quE noynnlc))CKocm paCCTOSII)HI/IG OT bubmorexa [TOK
. i https://m.edsoo.ru/66fefadd
IPSIMOM 10 TUNIOCKOCTH
[lepnenukynsip U HaKJIOHHBIE: PACCTOSTHUE
33 oT I;O‘IKE noynnlc))CKocm paCCTOSII)HI/IG oT bubmorexa [TOK
. i https:/m.edsoo.ru/a5b7b8e3
IPSIMOM 10 TUNIOCKOCTH
[lepneniukynsip U HaKJIOHHBIE: PACCTOSTHUE
34 oT IT)quE noynnlc))CKocm paCCTOSII)HI/IG OT bubmorexa [TOK
. i https://m.edsoo.ru/dbee22bc
IPSIMOM 10 TUNIOCKOCTH
35 Yrabl B IPOCTPAHCTBE: YIOJI MEXAY NPSIMOM bubnuoteka [JOK




" IJIOCKOCTBIO

https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIi yroJ, JUHEHHBINA yroi bubnuoreka [IOK
JBYIPaHHOIO yrjia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJi, TMHEHHBIN yroi bubnuoreka [IOK
JIByTPaHHOI'0 yria https://m.edsoo.ru/c7c¢777ed
38 [TeprieHIUKYJIAPHOCTD MJIOCKOCTEN: TIPU3HAK bubnuoreka [IOK
MIEPIECHAUKYISIPHOCTH JBYX IJIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [IepnieHIMKYIAPHOCTH INIOCKOCTEN: TPU3HAK bubnuoreka [IOK
MEPIECHINKYISIPHOCTH JBYX MJIIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [TeprieHIUKYJIAPHOCTD MJIOCKOCTEN: TIPU3HAK bubnuoreka [IOK
MIEPIECHAUKYISIPHOCTH ABYX IJIOCKOCTEU https://m.edsoo.ru/ba75dc57
41 TeopeMa o0 TpEx nepHeHAUKYIISIPax bubmorexa [TOK
https://m.edsoo.ru/e4972cdc
42 TeopeMa o TpE€x nepneHAUKYIISIpax bubmaorexa LIOK
p P DHCHKYJIAD https://m.edsoo.ru/52188a7d
43 TeopeMa 0 TpEX NEPHECHANKYIIAPAX bubmrorexa LIOK
p P PICHIKYJIAP https://m.eds00.ru/9246736
KonTponsHas pabora no remam
44 "IleprieHAUKYJIAPHOCTD MPSIMBIX U bubnuoreka [IOK
iockocTe" u "YTribl MeXay IpsIMbIMU U https://m.edsoo.ru/5b971ef3
IJIOCKOCTSIMU"
[TonsiTHE MHOTOTPaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPaHHUKA, BBITYKJIBIE U bubnmnoreka [JOK
45 5
HEBBIITYK/IBIE MHOTOIPaHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOTpaHHHKA
[Ipu3ma: n-yrosnbHas npu3Ma; rpaHu U
46 OCHOBAHUSA IIPU3MBI; IIpsiMas U HaKJIOHHAs bubnuoreka [IOK
pU3MbL; OOKOBasl U MOJIHASI IOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
IIPU3MBI
47 [Tapamnenenunesn, NpAMOYTOIbHBII bubnuoreka [IOK
napajulesIenuIe]l ¥ €ro CBOMCTBa https://m.edsoo.ru/8a7be683
48 ITupamua: n-yroiapHasi nupaMuia, rpaHu U bubnuoteka [JOK




OCHOBaHME MHPaMHM/JIbl; OOKOBas M MOJTHAs
MOBEPXHOCTh MUPAMU/IBL; TPaBUIIbHAS U
yceu€HHas Iupamuia

https://m.edsoo.ru/fblcd0as

HpaBI/IJ'ILHLIC MHOT'OT'paHHUKU: TIOHATUC
IMMPaBUJIBHOT'O MHOTOTpaHHUKA, IIpaBUJIbHAA

bu6mmoreka [IOK

4 .
? NPH3Ma U TPABHIILHAT [HPAMIIIA, https://m.edsoo0.ru/074c8865
IIPaBWJIbHAS TPEYTOJIbHAS THpaMUIA U
IPABWJIBHBIN TeTpadap; KyO
[TpencraBieHne 0 MPaBUIbHBIX
50 MII{)oilor aHHUKaX: oiTaaz[ JNOJEKa’ap U bubmrorexa LIOK
P ’ P, p https://m.edsoo.ru/a0fddSbf
MKOCadIp.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIBHO TOYKH, TPSIMOM, TNIOCKOCTH.
51 DJIEMEHTEI CUMMETPUNA Bp ApaMHUIax bubmnorexa IOK
p p i https://m.edsoo0.ru/b9e777d9
napajuleJIenune1ax, NpaBUiIbHbIX
MHOTOTpaHHHUKaX
57 Boruncienue 31€MEHTOB MHOTOTPaHHUKOB! bubnuoreka [IOK
pEOpa, MaroHau, yribl https://m.edsoo.ru/6cdbecef
[Inomans 60K0BOM MOBEPXHOCTHU U MOJTHON
53 MOBEPXHOCTHU MPSIMOM MPU3MBI, IJIOIIA/b bubnuoreka [IOK
OCHOBaHUH, TeopeMa 0 OOKOBOIA https://m.edsoo.ru/37d84157
MOBEPXHOCTHU NPSIMON IPU3MBI
[Tnomaab 60KOBOI MOBEPXHOCTH U
54 MIOBEPXHOCTHU ITPaBUIBLHON TUPAMUIBL, bubnuoreka [IOK
TeopeMa O IJIoL[aau OOKOBOM MOBEPXHOCTH https://m.edsoo.ru/5603e¢30b
YCE€YEHHOU MUPAMUBI
55 KonTponbHas padota no teme bubnuoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95£5c¢04
N bubmuorexa [JOK
56 [TonsiTn BEM
© ¢ 00 0bnime https://m.edsoo.ru/7ad0020b
57 O0BbEM TUpaMuIbI bubmorexa [IOK

https://m.edsoo.ru/235171b3




bubmmoreka [IOK

>8 S 1 https://m.edsoo.ru/f47dfefd
N bu6mmoreka [IOK
59 O6nEM MHpaMHILI 1 https://m.edsoo.ru/79¢10312
N bu6mmoreka [IOK
60 S 1 https://m.edsoo.ru/2faadc3f
N bubmuorexa [JOK
61 O0%EM mpA3MEL 1 https://m.edso00.ru/79853608
N bubmuorexa [JOK
62 O6nEM MpH3MEL 1 https://m.edsoo.ru/1e053890
N bu6mmoreka [IOK
63 O6nEM MpH3MEL 1 https://m.edsoo.ru/482d3f51
64 KonrtposbHas pabora no reme "O6bEMBI 1 bubnuoreka [IOK
MHOTOTPaHHUKOB" https://m.edso0.ru/28a6573¢
IToBTOpeHue, 0000IIEHIE CHCTEMATH3A
65 3Hal:fm7rl) ?[ﬁCT OeHII/IHe ?é’lquI’;I; BM T 1 bubnnorexa LIOK
) p https://m.edsoo.ru/098bedad
MHOTOT'PAaHHHKE
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUN. BEIHCiIeHre pacCTOsIHUM: MexK
66 JIBYMsI TOYKaMH, OT TOE)IKI/I J10 IPSAMOU oiy 1 bubmorexa LIOK
’ ’ https://m.edsoo.ru/f7792ba9
TOYKH J0 MIIOCKOCTH, MEKY
CKPEITMBAIOIIMMUCS TPSIMBIMHU
bu6mmoreka [IOK
67 HToroBast KOHTpoNbHAs paboTa 1 https-//m.edsoo.rw/b9146bc0
[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AITUS
3ganguii. B clIeHHe OB: M€
68 CE I;HI/II/IBaquH;HI:;I Hyl};Jl;IdblIaMII:I/I A}I;éln}i 1 bubnnorexa LIOK
P m\, n P ’ Ay https://m.edso0o0.ru/56765e8b
MPSIMOM ¥ TNIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YIJI0B MEXAY MIIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




11 KVIACC

KosanuecTBo 4yacoB Jlata DJIeKTPOHHbIE
udposbie
Ne i/ Tema ypoka Kourpoas TMpakTuyec U3yYeH ubp
Bcero HbIE o0pa3oBaTte/ibHbIE
KHe padoTpl | M4
padoTbI pecypchl
Cdepa u map: neHTp, paauyc, 1namMerp; bubnuoreka [IOK

TIJIOIIA b TOBEPXHOCTHU ChHEpHI

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

B3aumnoe pacnionoxenue chepsl u

but6mmoreka [IOK

2 TJIOCKOCTH; KacaTelbHas IIOCKOCTh K 1 hitps:/m.cdsoo.ru/bed 1 2a43
cdepe; miaouaab chepsl

3 N3o0paxkenue cdepsl, mapa Ha MIOCKOCTH. 1 bubnmnoreka [JOK
Ceuenus mapa https://m.edsoo.ru/bel5£7{2
[unuHapudeckas MOBEPXHOCTb,

4 oOpa3zyromye NUIHHIPHIECKOM 1 bubnmnoreka [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUIECKON https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTHU

WJTUHP: OCHOBAHUA U OOKOBas
5 EOBG XJ;[{I:)CTB oOpa3yrolas 1 ochb; 1 bubmmorexa LIOK
p ’ P, yrom o ’ https://m.edsoo.ru/188f6216
TJI011a]1h OOKOBOM M MOJTHOM MOBEPXHOCTH
N3o0pakenue muirHApa HA TIOCKOCTH.

6 Pa3Béprka nununaapa. CeueHus QWINHAPA 1 bubnuoreka [IOK
(TUIOCKOCTBIO, TTapajuIeIbHON UITH https://m.edsoo.ru/016e25¢eb
MEePIEeHIUKYISIPHON OCH IMIUHPA)

Konunyeckast moBepXHOCTh, 00pa3yroIue
7 KOHUYECKOU HOBerHOCTI/I ocE " }1;6 L?HI/IHa 1 Bubmorexa IIOK
. p ’ P https://m.edsoo.ru/c94ba09b
KOHHMYECKOU MOBEPXHOCTH
Konyc: ocHOoBaHue U BepIlIMHAa,
8 00 a}; IOI1Iast U OCh; nnopmanb OOKOBOH U 1 Bubmorexa LIIOK
pasy : https://m.edsoo.ru/897dd3b2
TTOJTHOW TTOBEPXHOCTH
9 Y ceu€HHBII KOHYC: 00pa3yroue u 1 bubnmnoreka [JOK

BbICOTA, OCHOBAHUW U OokoBast

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




ITOBCPXHOCTDH

N300pakeHre KOHyca Ha INIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

bu6mmoreka [IOK

10 (TIITOCKOCTHIO, napanneanoE/I OCHOBAHHIO, https://m.edsoo.ru/Obde 1 be8
U TJIOCKOCTBIO, IPOXOASILIEN Yepe3
BEPILHUHY)
Komb6uHanus ten BparieHus u bub6mmorexa [JOK
11
MHOTOI'PAaHHUKOB https://m.edsoo.ru/3cefl0e5
MHororpasHHK, OIIHUCAaHHBINA OKOJIO
12 cdepsl; S(bepa BIIMCAHHAS B bubmmorexa TTOK
’ i https://m.edsoo0.ru/0b136158
MHOT'OTPaHHUK WJIU B TEJIO BpalleHUs
13 [TonsiTue 06 06BEMe. OCHOBHBIC CBOMCTBA bu6mmoreka [IOK
00BEMOB Tell https://m.edsoo.ru/26a03fb7
N bubmuorexa [JOK
14 O6wEM UMMHApa, KOHYCa https://m.edsoo.ru/5513d87b
N bu6mmoreka [IOK
15 Ob5Em mapa 1 nomank cheper https://m.edsoo.ru/d189bde2
ITogo6HBIE TEJIa B IPOCTPAHCTBE.
16 CO(Z)[THOIHGHI/ISI Memgy HJfomaImMH bubmorexa [IOK
o .. https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET
17 KonTponbHas padora no tTemam "Tena bubnuoreka [IOK
BpanieHus" u "O0bvemsbI Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha MIIOCKOCTH U B MMPOCTPAHCTBE Bubmiorexa LIOK
p pocip https://m.edsoo.ru/5caefclb
19 Ci10keHHe€e U BEIUUTAaHUE BEKTOPOB bubmorexa IJOK
p https://m.edsoo.ru/23f4f089
20 YMHOXEHNE BEKTOpa Ha YHUCIIO bubmorexa TIOK
https://m.edsoo.ru/dee379¢eb
P N
21 HexoMTUTaHapHBIM bexTopavt. [Tpasiio Bugorexa L1OK
P pam. 1Ip https://m.edsoo.ru/a28fd74¢
napajuierenuneaa
22 Pemenue 3aga4, CBSI3aHHBIX C bubnmunorexa [JOK




IIPUMEHEHUEM TIPaBUII ICUCTBUH C
BEKTOPAMH

https://m.edsoo.ru/5a827900

KoopanHaTHO-BEKTOPHBIN METO ITPU

bu6mmoreka [IOK

23 peLIeHNH T€OMETPUIECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsmMoyrosibHas cucreMa KOOpJIuHaT B
24 Il pOCT }EIIHCTBG Koopaunater BpeII[(TO a bubnmorexa LIOK
pOCTpal i p pa- https://m.edsoo.ru/48db7058
[Ipocreiimue 3a1a4u B KOOpAMHATaX
VYron mexnay Bekropamu. CKkajsspHOE bubnuoreka [IOK
25
MPOU3BENCHUE BEKTOPOB https://m.edsoo.ru/725effc4
2% Beruucnenue yriioB Mex1y NpssMbIMHA U bubnuoreka [IOK
IUIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
27 KonTtponbHas padora o Teme "BekTops! u bubnuoreka [IOK
KOOpJAMHATHI B IPOCTpaHCcTBE" https://m.edsoo.ru/77¢22fcS
[ToBTOpenue, 0600IIEHNE U
73 cucrteMaTu3anus 3HaHui. OCHOBHBIC bubmuorexa [JOK
¢burypsl, ¢pakThl, TEOPEMBbI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUHI
[ToBTOpeHue, 06001IEeHNE 1
29 cuctemaTusaius 3HaHuil. OCHOBHBIE bu6mmoreka [IOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUHI
IToBTOpenue, 0000IIEHHE 1
30 CI/ICTeMpaTI/BaHI/ISI 31$HH171. 3anaun bubmmorexa LIOK
https://m.edsoo.ru/7491efe0
TJIAHUMETPUHU U METOJIbI X PEIICHUS
IToBTOpenue, 0000IIEHHE U
31 CI/ICTeMpaTHsauHﬂ 31$HH171 3anaun bubmorexa LIOK
) https://m.edsoo.ru/4dftda97
TJIAHUMETPUHU U METOJIbI X PEIICHUS
[ToBTOpenue, 0600IIEHNE U
39 cucrteMaTu3anus 3HaHui. OCHOBHBIC bubmuorexa [JOK
¢burypsl, GpakThl, TEOPEMBbI Kypca https://m.edsoo.ru/74b2ad91
CTEpEOMETPUU
33 HToroBasi KOHTpoJIbHAsI paboTa bubamnoreka [JOK




https://m.edsoo.ru/ec24dfc2

34

[ToBTOpeHue, 06001IeHNE 1
CHUCTEeMaTU3alus 3HaHUI

bub6mmoreka [{IOK
https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMBbI

10 KJTACC
Kon
nposepse N
MOLo IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl CpeIHero o01ero 06pa3oBaHus
pe3yibTa
Ta
7 ['eomeTpus
7.1 OnepupoBath NOHATHSIMH: TOYKA, MPsMasi, INIOCKOCTb
79 [IpuMeHsITh aKCHOMBI CTEPEOMETPUM U CIEICTBUS U3 HUX IPU PEUICHUH
) reOMETPUUYECKUX 33/1a4
73 OnepupoBarh MOHATUSMHU: MAPAVICTBHOCTh U NMEPHEHAUKYISIPHOCTh MPSIMBIX
' U IJIOCKOCTEMN
74 KrnaccudumupoBaTs B3aUMHOE pACIIOJIIOKECHHE TIPSIMBIX M IUJIOCKOCTEH B
) MPOCTPAHCTBE
OnepupoBarh NOHATUSAMU: IBYTPAaHHBIN yToJI, FpaHy ABYTPAHHOIO yIiia, pedpo
7.5 JBYIPAaHHOI'O yrila, JIMHEHMHBIA YroJl JBYIPAaHHOIO yrja, rpagycHas Mepa
JBYTPAHHOTO YIJia
76 OnepupoBaTh MOHATHSMH: MHOTOIPAHHUK, BBIMYKJIBIA U HEBBITYKJIBINA
' MHOT'OTPaHHUK, YJIEMEHThl MHOTOTPAHHUKA, TPaBUIIbHBIN MHOTOTPAHHUK
77 Pacno3naBaTh OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (MHMpaMujia, MPU3MA,
) MPSIMOYTOJIbHBIN Mapaienenunes, Kyo)
Knaccudpunuponats MHOTOTPaHHHKH, BbIOUpas OCHOBaHUs TUISE
7.8 KJacCU(pUKAIUU (BBIMYKJIBIE W HEBBITYKJIbIE MHOTOTPAHHUKH, TPABHIbHBIC
MHOTOTPaHHHUKH, MPSMbIE U HAKJIOHHBIE MPU3MBI, MAPAJLICIICTIUIIEIbI)
7.9 OnepupoBarh NOHATHIMH: CEKYIIasi INIOCKOCTh, CEYE€HHE MHOTOTPAaHHUKOB
710 OOBACHATD TPUHLMUIBI [OCTPOCHHS] CEYCHH MHOTOTPAaHHUKOB, HCIIOJIb3Ys
] METOJ CJIEJIOB
CtpouTth ce4eHus: MHOTOTPAaHHUKOB METOJIOM CJI€/IOB, BBINOIHATE (BHIHOCHBIE)
7.11 IUIOCKHE YEPTEeKU W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUA CBEPXY,
cOOKy, CHU3Y
Pemarp 3a1aun Ha HaXOXKJIEHHUE TEOMETPUUYECKUX BEIIMYUH 1O 0OpasiaM Wiu
aNropuTMaMm, MPUMEHSST W3BECTHBIE AHATUTHYECKHE METOAbl MPU PEIICHUH
7.12 CTaHJIAPTHBIX MaTEeMAaTHYECKUX 3a/lad Ha BBIYHCICHUE PACCTOSHUN MEXIY
JIBYMSI TOYKaMH, OT TOYKHU JO MPSAMOM, OT TOYKH JO IUIOCKOCTHU, MEXKIY
CKPEIMBAIOIIUMUCS IPSIMBIMU
Pemarp 3a1aun Ha HaXOXKJIEHHUE TEOMETPUUYECKUX BEIIMYUH 10 00pasnaM Wiu
aNropuTMaM, MPUMEHSST U3BECTHBIE AHATUTHYECKHUE METOAbl MPU PEIICHUHU
7.13 CTaHJIAPTHBIX MAaTEMaTHYECKMX 3a/lad Ha BBIYUCICHUE YIJIOB MEXAY
CKPEUIMBAIOIIUMUCS TPSAMBIMU, MEXAY TMPSIMOM U IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, JIBYTPAHHBIX YTJIOB
7.14 Berancnsate 00bEMBI M IJIOMAAN MMOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpH3Ma,




nupamMuia) ¢ TNpUMEHEHHuEM (OpMyJ, BBIUUCIATH COOTHOLICHUS MEXKIY
IUIOIIASIMU TOBEPXHOCTEH, 00bEMaMy IOJOOHBIX MHOTOIPaHHUKOB

OHepI/IpOBaTB IOHATHUAMU:. CHMMETpHUA B IPOCTPAaHCTBE, LEHTP, OCb H

7.15
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYpBI
W3BnekaTh, MNpeoOpa3oBbIBaTh W HHTEPHPETHPOBATH HHEOOPMAIHIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PHUTypax, MPEACTABICHHYIO Ha YepTexax
U PUCYHKax
[TpumeHsATH reoMeTpruyeckre GaKThl A PEUICHUS CTEPEOMETPUUYECKIX 3a/1ad,
7.17 [IPEANOJIAraloMX HECKOJIBKO INAroB PEUICHUs, €CJIM YCJIOBHUS IPUMEHEHUS
3aJaHbl B ABHOH (opme
718 IIpuMeHATH  mpocTEdIIMe  IPOrpaMMHBIE  CpPEeACTBA UM 3JIEKTPOHHO-
) KOMMYHMKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUECKUX 3a/1a4
719 [IpuBoguTh NpHUMEpPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IMPUPOAEC U
' JKU3HU, paCIIO3HABATh IIPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHATh INONY4YEHHBIE 3HAHUSA Ha INPAKTUKE: AHAJIU3UPOBATH DPEAIBHBIC
CUTyallud U NPUMEHATb WU3YUYEHHBIE NOHSTHUS B IPOLIECCE MMOMCKA PELICHUs
MaTeMaTU4ecKu C(HOPMYyJIUPOBAaHHON NpOOIEMbl, MOAEIUPOBATH peallbHbIE
7.20 CUTyallud Ha $3bIKE TI'€OMETPUM, MCCIEAO0BATh IIOCTPOECHHBIE MOJEIU C
UCIOJIb30BAHUEM TE€OMETPUYECKUX MOHATHM M TeopeM, amnmapara aireopsl,
pelarh NPakTUYECKUE 3a7aud, CBSI3aHHBIE C HAXOXACHUEM I'€OMETPUUYECKUX
BEJIMYNH
11 KIIACC
Kon
nposepsie .
MOLO IIpoBepsiembie IpeIMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeHero o01ero 00pasoBaHus
pe3yJbTaTt
a
6 ['eomeTpus
OnepupoBaTh MOHATUAMU: IWIMHAPUYECKAs IHOBEPXHOCTh, OOpasyroliue
6.1 HWIMHIPUYECKON TOBEPXHOCTH, UWIMHIP, KOHUYECKas I1OBEPXHOCTbD,
o0pasyrolre KOHMYECKOH NOBEPXHOCTH, KOHYC, chepruuecKasi HOBEPXHOCTh
6.2 Pacnio3HaBaTh Tena BpaleHus (IMJIMHAP, KOHYC, cdepa u 1map)
6.3 OOBSICHATD CITOCOOBI OJYUCHHS TEJI BpAIICHUS
6.4 Knaccu¢uuupoBars B3aMMHOE PacHoI0kKEeHHE CPephl U IIIOCKOCTH
OnepupoBaTh MOHATUAMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
6.5 CETMEHTa, IIApOBOM CIIOW, OCHOBAaHUE IIAPOBOTO CJIOS,, BBICOTA IIAPOBOIO
CJ1051, IAPOBOM CEKTOP
6.6 Bbruuciate  00bEMBI M IUIOIIAAM  MOBEPXHOCTEH Tel  BpalleHMs,
' reOMETPUYECKUX TeJl C IPUMEHEHUEM (HhopMyJT
OnepupoBaTb IOHATHUSAMHM: MHOTOIDAaHHMK, BIHMCAHHBIA B cdepy H
6.7 ONMCAHHBIN OKOJO cdepsl, chepa, BOHCaHHAs B MHOTOIPAaHHUK WJIH TEJIO
BpallleHUs
6.8 BbIunciiaATe COOTHOIIEHHUSI MEXAy IUIOLAJIMU MOBEPXHOCTEH U 00BEMaMu

MOAOOHBIX TEN




6.9

N3obpaxxaTs u3ydaemble (GUTYpBl OT PYKH M C NPUMEHEHHEM MPOCTHIX
YEpTEKHBIX MHCTPYMEHTOB

6.10

BbInomHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTh CEUCHHUsI T€Jl BPALCHH

6.11

W3BnekaTb, MHTEPHIPETUPOBATH M IMPEOOpPa30OBBIBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX ~I'€OMETPUYECKUX (QUrypax, TpEACTaBICHHYI0 Ha
YepTekKax U pUCYHKax

6.12

[IpumensTe Teomerpuyeckue QaxKThl I PEIICHUS CTEPEOMETPHUECKUX
3a/1a4, IMPEANONAaraloliuX HECKOJIbKO IAaroB pELICHUs, €CIU YCJIOBUSA
IPUMEHEHHMs 3aJ]aHbl B IBHOH (popme

6.13

OnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOTHATE  JCHCTBUS  CIIOXKCHHS BEKTOPOB, BBIYMUTAHHS BEKTOPOB H
YMHOXEHUSI BEKTOpa Ha 4YHUCJIO, OOBSACHATH, KAKUMH CBOHCTBAMHU OHU
o0JazaroT

6.15

HpI/IMeHHTB IIpaBUJIO apaJuICICIIUIICaAa IIpu CI0OKCHHUHU BEKTOPOB

6.16

OnepupoBaTh NOHATUSAMHU: I€KAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJAMHATBI BEKTOPA, YIoJl MEXIY
BEKTOPAMH, CKaJSIPHOE IPOMU3BEICHHE BEKTOPOB, KOJUIMHEApHBIE W
KOMILIAHAPHBIE BEKTOPbI

6.17

HaxoauTte cyMMy BEKTOpPOB M IIPOM3BE/IEHUE BEKTOPA HAa YHUCIIO, YTOJI MEXTY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHHUE, PACKIAAbIBATh BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aI[aBaTB IJIOCKOCTb YPAaBHCHHCM B I[eKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

Pemate HpOCTef/'ILHI/Ie TCOMCTPHUUYCCKUC 3ala4uM Ha HNPUMCHCHHUEC BCKTOPHO-
KOOPAWHATHOI'O METOa

6.20

Pemnrats 3aJa4ud  Ha JO0Ka3aTCiIbCTBO MAaTCMaTHYCCKHX OTHONIICHUH U
HaxXO0XKXACHUC TCOMCTPUYCCKHUX BCIWYUH II0 06pa3uaM WK aJIropuTrMam,
IMPUMCEHAA U3BCCTHBIC MCTOABI ITPHU PCIICHUN CTAHAAPTHBIX MAaTEMATHYCCKHUX
3aaad

6.21

[IpuMeHATs, mpocTEHIIME IPOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPHU PELICHUU CTEPEOMETPUYECKUX 3a1a4

6.22

[TpuBOaUTE MpUMEpPbl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpHUpONE H
YKU3HHU, paclio3HaBaTh MPOSIBJICHIE 3aKOHOB T€OMETPHUH B UCKYCCTBE

6.23

[IpuMeHsTh MONydYeHHBIE 3HAHUS HA MPAKTHUKE: aHAIU3UPOBATh pPEalIbHbIC
CUTYyallUd U MPUMEHATHh W3y4YEHHBIC MOHSATHS B IMPOIECCE MOUCKA PEHICHUS
MaTeMaTH4ecKu cHOpMyIHpPOBAHHONW MPOOJIEMbI, MOAEIUPOBATh pealibHbIC
CUTyallUd Ha S3bIKE TE€OMETPHUH, HCCIEI0BaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUNA U TEOopeM, ammapara ajiaredpsl,
peuaTh NpakTUYeCKUe 3a/1a4M, CBSI3aHHbIE C HAXOXKJICHHUEM IeOMETPHUUYECKUX
BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

I'eomerpus

7.1

OcHoBHbIE TIOHATHUSA cTepeoMeTpud. Touka, mpsiMas, IJIOCKOCTb, IPOCTPAHCTBO.
[Tonatne 00  aKCHOMAaTHMYECKOM  IOCTPOSHUHM  CTEPEOMETPHM:  aKCHOMBI
CTEpEOMETPHUU U CIAEACTBHSI U3 HUX

7.2

B3aumHOe  pacnonokeHwe — HOpsAMBIX B IPOCTPAHCTBE:  IEpECEKarolIuecs,
MapajuleibHbIE M CKpeluBarolmuecss npsMmele. llapauielbHOCTP NOPSIMBIX U
IJIOCKOCTEl B  NIPOCTPAHCTBE: IApajuIeJbHbIE NpsIMblE B  IPOCTPAHCTBE,
MApAJUIENBHOCTh TPEX MNPSAMBIX, MAPAUIEIBHOCTh MNPSIMOM MU IUIOCKOCTH. YTIIBI C
COHANPABJICHHBIMA CTOPOHAMH, YroJll MEXAY HpsAMBIMH B MPOCTPAHCTBE.
[TapayienbHOCTD INIOCKOCTEN: MAapasuIeIbHbIE INIOCKOCTH, CBOMCTBA IapaAJIICIIbHBIX
wiockocteil. [Ipocreiiiyie mpocTpaHCTBEHHbIE (UIYphl Ha IJIOCKOCTH: TETpa’p,
Ky0, apajijiesienuIea, IOCTPOCHUE CEUeHUI

7.3

[lepneHUKYIAPHOCTE IPSAMOM M IUIOCKOCTH: NEPHEHAUKYJISPHBIE MpsAMbIE B
IIPOCTPAHCTBE, MIPSIMBbIE NTapAJIJICIIBHBIE U MIEPIEHANKYIISPHBIE K IIJIOCKOCTH, IIPU3HAK
MEPIEHIUKYIISIPHOCTH NIPSMOM U INIOCKOCTH, TEOPEMA O IIPSAMOM NEPIEHAUKYIISIPHON
IUDIOCKOCTH. YINIBI B IPOCTPAHCTBE: YIroJd MEXIy MpAMOM U IUIOCKOCTBIO,
JNBYTPAaHHBIA yroJ, JIMHEWHBIA yroa JAByrpaHHoro yriua. llepnennukynsap u
HAKJIOHHBIC. PACCTOSIHUE OT TOYKH IO IUIOCKOCTH, PACCTOSHUE OT IpPsIMOM [0
IUIOCKOCTH, MPOEKUHUs (QUTYpPhl HA TUIOCKOCTh. llepneHauKyIsIpHOCTh TIOCKOCTEH:
IIPU3HAaK  NEPHEHAMKYJIIPHOCTH  IBYX  Iulockocted.  Teopema o  Tpéx
NEPIEHIUKYIISIPAX

7.4

IloHsiTHE MHOIrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIDAaHHMKA, BBINYKJIbIE U
HEBBINYKJIbIE MHOIOTPAaHHMKH, pa3BEPTKa MHororpaHHuka. IIpusma: n-yronpHas
npu3Ma, TPaHH M OCHOBAHUS NPHU3MBI, MpsiMas U HAKJIOHHAs MPU3MBI, OOKOBas U
II0JIHAs MIOBEPXHOCTH NpU3MblL. [lapamenenunen, NpsaMOyTronbHbIN apajlIeIeINAIIE]
u ero coicrsa. [Iupamuna: n-yroiapHas nupamMuaa, 'paHd ¥ OCHOBAaHUE ITUPAMUBI,
OOKOBasi U IMOJIHAs MOBEPXHOCTh NMUPAMUbI, [IPABUIIbHAS U yCEUEHHAs IMUpaMHJA.
OnemMeHTbl nOpu3Mbl U nupamuibl. lIpaBuiabHBIE MHOTOIPDAaHHUKHU: IIOHSTHE
[IPaBUJILHOIO MHOIOTPaHHMKA, IIPaBUJbHAsA IpHU3Ma M IIPaBUIbHAsA I[HMPAMHUIA,
NpaBUJIbHAS TPEYTOJbHAS MUPAMHIA U TPABUIIbHBINA TeTpasap, Kyo. [lpeacraBnenue
O IPaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’Ap, NOAEKa’ap M ukocadapyrue CedeHus
IIPU3MBI U TUPaAMUBbI

7.5

CuMMeTpus B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOUKH, IIPSAMOM, IIIOCKOCTH.
ONeMEeHTBl CUMMETPUM B IHUPAMHJAX, HapauleleluIeNax, IPaBUIbHBIX
MHOT'OIPaHHUKAX

7.6

Bbruncnenue 37€eMEHTOB MHOTOTPAHHUKOB: p&Opa, auaroHanu, yriubl. Ilmomans
OOKOBOW IOBEpPXHOCTM M TIOJHOM MOBEPXHOCTH NPSAMOM NPU3MBL, IIJIOLIA]b
OCHOBAHHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH MPsAMOH npu3Mbl. [lnomans 00xoBoi
IIOBEPXHOCTU M IIOBEPXHOCTH NPAaBUIbHOM NUpaMuibl, TeopemMa O IJIOUIaIu
yceu€HHol nupamusl. [Torstue 06 00béMe. O0bEM THpPaAMUIBI, TPU3MBI




7.7

[Tono6ubIe Tenma B mpocTpancTBe. COOTHOMICHHS MEXKTY TUIOIIAIIMU TOBEPXHOCTEH,
00BEMaMU ITOJO0OHBIX TEN

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

6

['eomeTpus

6.1

[unuHapuyeckas MOBEPXHOCTb, 00pa3yrolve HUINHAPUIECKONW TOBEPXHOCTHU, OCh
WITHHIPUIECKOW TOBEpXHOCTH. L[MmuHap: OocHOBaHHMS M OOKOBas MOBEPXHOCTb,
o0pa3ymoas U 0ch, TUIOMIAIb OOKOBOH ¥ IMOJTHON MOBEPXHOCTH

6.2

KoHnunueckas moBepXHOCTb, 00pa3yroLIie KOHUYECKOM OBEPXHOCTH, OCh U BEPILIHMHA
KOHMUYeCcKoW moBepxHOcTH. KoHyc: ocHOBaHMe M BepiinHa, oOpasyrouias U OCb,
IUIOIIAb OOKOBOW M TOJHON IMOBEPXHOCTH. YCEUEHHBIA KOHYC: OOpasyrolue |
BBICOTA, OCHOBAaHUs1 M OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHtp, paauyc, Juamerp, Iomaab noBepxHoctu cepol. Banmuoe
pacrionio’)keHue cepbl U IUIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, IUIomaab

chepsl

6.4

N300paxenue Ten BpalieHus Ha II0cKocTH. Pa3BépTka nuauHapa U KoHyca

6.5

KomOuHauu Ten BpalieHHss ¥ MHOTOIPAHHUKOB. MHOTOTpaHHHK, ONHCAHHBIN
okoJi0 chepsl, cdhepa, BMcaHHas B MHOTOTPAHHUK, WJIH TEJIO BpaIllCHUs

6.6

[Tonstne 00 00bEMe. OcHOBHBIE cBOMCTBa 00BEMOB Ten. Teopema 00 00BEME
psSIMOYTOJIBHOTO Mapayvieenunena u cieactBuss u3 He€. OOBEM IWIHHIPA,
koHyca. O0BEM 1m1apa u miomaas chepsl

6.7

[TogoOubie Tenma B mpocrpaHcTBe. COOTHOLIEHHUS  MEXAY  IUIOIIASIMU
MMOBEPXHOCTEH, 00bEMaMH MOJIOOHBIX TEll

6.8

Ceuenust nunuHzapa (mapajuiefibHO U MEPIEHIUKYISIPHO OCH), CEUEHHUs KOHyca
(mapanenbHOE OCHOBAHUIO M MPOXOIIIEe Yepe3 BEPIINHY ), CeUeHHUs 1apa

6.9

Bexktop Ha miockoctu M B IpocTpaHcTBe. CIIOXKEHME M BBIUUTAHUE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4ucio. Pas3noxkeHue BEeKTOpa 10 TPEM HEKOMILJIAHAPHBIM
BekTopaMm. IIpaBwio mapamnenenunena. Pemenue 3amay, CBA3aHHBIX €
IIPUMEHEHUEM IIPaBUJI ICUCTBUM C BEKTOpaMU

6.10

[IpsimoyronbHast cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTsl BekTopa.
[Ipocreiimue 3amadyd B KOOpAMHATAX. YToid MeXIy Bekropamu. CkaiasipHoe
MPOU3BEJICHUE BEKTOPOB. BhluncieHue yriioB Mexay NpsIMBIMH U TUIOCKOCTSMH.
KoopauHaTHO-BEKTOPHBIN METO/1 ITPH PEIICHUU T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
ITPOTPAMMBI CPEJHETO OBILIEI'O OBPA3SOBAHUSI

Kon
nposepsie
MOro
TpeOoBaH
ust

IIpoBepsiemble TPeOOBaHUS K NPEMETHBIM Pe3yJIbTaTAM OCBOCHHUS
OCHOBHOI1 00pa30BaTeJIbHOI IPOrpaMMBbI CpeHero 001ero 0opa3oBaHus

Brnanenne meronamu 10Ka3aTeNIbCTB, aTOPUTMaMH PEIICHUS 3a7ad; YMEHUE
dbopMynHpoBaTE M ONEPHPOBATH TOHATHSAMHU: OIpEICIICHHE, aKCHOMa,
TeopeMma, CIEICTBHE, CBOWCTBO, NMPU3HAK, J0KA3aTEIbCTBO, PABHOCUIIBHBIC
(GOopMyIMpPOBKH; NPUMEHITh HX; yMeHHE (OpPMYIHpPOBaTH o0OpaTHOE W
IPOTHBOIIONIOKHOE YTBEP)KACHUE, NMPUBOIUTH HMPUMEPHl U KOHTPIPUMEPHI,
MCIOJIB30BATh METO/I MAaTEMAaTUYECKON HHIYKIIMK; TPOBOIUTH JI0OKa3aTeIbHbIE
paccyXJIeHHs TPH PEIICHUH 3a]ad, OLEHHBATh JIOTUYECKYIO INPAaBUIBHOCTH
paccyxIeHHIA; yMEHHe OTIEpPUPOBATH HOHSATHSIMHU: MHOYECTBO,
MOJIMHOKECTBO, ONEpallid HaJ MHOXECTBAMH; YMEHHE HCIIOJIb30BATh
TEOPETUKO-MHO)KECTBEHHBIN amnmapar Jjsl ONMHUCAHMs PEANbHBIX MPOILECCOB U
SIBJICHUI U NIPU PEIICHUH 337124, B TOM YHUCIIC U3 JPYTUX YYeOHBIX IPEJAMETOB;
YMEHHE OINEePUPOBATH MOHATHAMHU: rpad, CBI3HBINA Tpad, aepeBo, LUK, rpad
Ha IUIOCKOCTH; YMEHHME 3a/JaBaTb M OIMCHIBATh TIpadbl pa3InIHBIMU
croco0amMu; NCIOIB30BATh Tpadbl IPHU PEIICHUH 33124

YMeHue onepupoBaTh MNOHSATUSIMM: HATypajJbHOE YHUCIO, LEJN0E YHCIIO,
CTENEeHb C LENbIM IOKa3aTeleM, KOPEHb HATypaJlbHOM CTENEeHH, CTEHEHb C
palMoOHaIbHBIM IIOKA3aTEeIEM, CTENEHb C JCHCTBUTENBHBIM I10Ka3aTeJeM,
jorapudm 4ucia, CUHyC, KOCUHYC U TaHT'€HC ITPOU3BOJIBHOTO YHCIIA, OCTATOK
[0 MOJYJI0, PAalMOHAIBHOE YMCIO, HPPALMOHAIbHOE YHMCIIO, MHOKECTBA
HaTypaJbHbIX, LEJNbIX, PAlMOHAIbHBIX, JEHCTBUTENbHBIX 4YHCEI; YMEHHUE
UCTOJb30BaTh MPHU3HAKH JEIMMOCTH, HAUMEHBIIMH OOIMH AeTuTenh |
HauMeHblIee ofliee KpaTHoe, anropuT™ EBkiauga npu pelieHuu 3aaad;
3HAaKOMCTBO C Pa3JIMYHBIMH TO3UIIMOHHBIMU CHUCTEMaMH CUUCIICHUS; YMEHUE
BBIIOJIHATh BBIYMCICHHE 3HAYeHUH U NpeoOpa3oBaHUs BBIPAKEHHUH CO
cTereHsIMH W JorapudmMamu, mpeoOpa3oBaHusi JIPOOHO-pAIIMOHATBHBIX
BBIDQ)KEHUH; YMEHHE OIEepUpOBaTh IOHATUAMHU: IIOCIEJOBATEIBHOCTD,
apupMeTHUeCcKasi TPOTpeccusi, TeOMETPHUYECKas Iporpeccus, OecKOHEYHO
yObIBaro1as reomMeTpuyecKas IIporpeccus; yMeHue 3aJaBaTh
MOCJIeIOBATEIBHOCTH, B TOM YHCJIE C IMOMOIIBIO PEKYPPEHTHBIX (HOopMyI;
YMEHHE OIEepUpOBaTh MOHATHAMM: KOMIIJIEKCHOE YHCIIO, CONpPSKEHHBIE
KOMIUICKCHBIE YHCIIAa, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4YHcia, (opma
3allUCH KOMIUIEKCHBIX YHucell (reoMeTpudeckas, TpPUIOHOMETpUYecKas |
anrebpanveckas); yMeThb MPOW3BOAUTH apuPMETHUECKUE JCUCTBUS C
KOMIUIEKCHBIMU ~ 4YHMCIaMM;  IPUBOJUTH  IPUMEpPbl  HUCIOJIb30BAaHUS
KOMIUIEKCHBIX UHCEN; ONEpUpOBaTh MMOHATHAMM: MaTpuua 2x2 u 3x3,
OIpEJICJINTENIb MAaTPHILIbl, FEOMETPUUECKUIN CMBICIT OIIPEAeIINTENs

Vmenue OIICpHUpOBATh IIOHATUAMHU: PpalHWOHAJIIBHBIC, HWPpaluOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(i)MI/I‘lCCKI/Ie, TPUT'OHOMETPHYCCKUEC
YpaBHCHUA U HCPABCHCTBA, UX CHCTCMbI, YMCHHUC OIICPHUPOBATH IMOHATHUAMMU:
TOXACCTBO, TOXIACCTBEHHOC npeo6pa30BaHHe, YpaBHCHHUEC, HCEPaBCHCTBO,




CUCTEMa YpAaBHEHUHN U HEPABEHCTB, PABHOCUIILHOCTh YPAaBHEHM, HEPABEHCTB
U CHUCTEM; YMEHHE pellaTb ypaBHEHUS, HEPABCHCTBA U CUCTEMBI C IIOMOILLBIO
pa3IM4YHBIX IPUEMOB; pelIaTh YypPAaBHEHUs, HEPABEHCTBA U CUCTEMBI C
[apaMeTpoM; IIPUMEHATh YPaBHEHUS!, HEPABCHCTBA, UX CUCTEMBI IJI PEILECHUS
MaTEMaTUYECKUX 3aJad M 33Ja4 U3 pa3Iu4HbIX 00JIacTell HAyKH U peanbHOU
KU3HU

VYMeHue omepupoBaTh  MOHATUSAMH:  (GYHKIUS, UYETHOCTh  (QYHKIHH,
NepUOANYHOCTh  (PYHKIMH, OTPaHUYEHHOCTh (QYHKIHH, MOHOTOHHOCTH
¢byHKuMu, 3KCTpeMyM (YHKIUHM, HAuOoJbllee W HAaWMEHbIIEE 3HAYCHHS
GYHKIIMM Ha TIPOMEXKYTKE, HENpepbhlBHAS (QYHKIHS, aCHUMOTOTHI Trpaduka
¢byHkuuu, mepBas W BTOpas NpPOM3BOJIHAs (YHKIWH, TEOMETPHUUYECKHH H
(bu3MUeCcKHii CMBICT TIPOU3BOIHOM, TEPBOOOpa3Hast, ONpeeaEHHbIN HHTETPA,;
YMEHHE HaXOIUTh AaCUMNTOTHl Tpaduka (QYHKIUH; YMEHHE BBIUYUCISATH
MPOM3BOAHBIE CYMMBI, MPOHM3BEICHUS, YACTHOTO M KOMIIO3MIWHU (DYHKIHH,
HAXOJIUTh YpaBHEHHE KacaTeNbHOW K Trpaduky (yHKIHMU; YMEHHE HAXOAUTh
IPOM3BOHBIC AIIEMEHTAPHBIX (DYHKIUIT; yMEHUE HCIOIB30BATh IPOU3BOIHYIO
Ui WccaenoBaHus (YHKIMH, HAaXOAWTh HAaWOOJbIIME W HAUMEHBIINE
3HaueHHs (YyHKUMH; CTPOUTH TIpadUKH MHOTOWICHOB C HCIOJIb30BAaHHEM
ammapara MaTeMaTH4YeCKOrO aHaIW3a; NPUMEHSTbh TMPOU3BOIAHYIO  JUIS
HAXOK/ICHHUS HAWTYYILETr0 PElIeHHUs B IPUKIAIHbBIX, B TOM YHCIIE COLUAIBHO-
HSKOHOMHYECKUX M (PU3UUECKUX 3a7ayax; HaXOAUTh IJIOMIATu U 00BEMBI ury
C TIOMONIbI0 MHTErpaysia; TNPUBOAMTH  TNPHMEPHl  MaTeMaTHYeCKOTro
MOJICIIMPOBAHUS ¢ TOMOIIBIO AU pepeHInaNbHBIX YpaBHEHUIH

YMeHue ornepupoBaTh MOHATHAMH: Tpaduk (yHKIMH, oOpaTHas (QyHKIUS,
KOMIO3UIUsl (DYHKIWH, JMHEHHas (QYHKIOWS, KBaJpaTU4YHas (QYHKIUS,
panMoHanmbHast ~ (QyHKIUS, CTeneHHas (YHKOHA, TPUTOHOMETPUYECKHE
GbyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKUE (YHKIUHU, IOKa3aTelbHAs |
norapupmuueckass (QyHKIHH; YMEHHE CTPOUTh TpapuKH HM3YYECHHBIX
(GyHKIMHA, BBIMOMHATH NpeoOpa3oBaHus I'pagukoB (DYHKIUMH, HCIOIb30BaTh
rpaduKy A7 U3YYECHHUSI IPOIECCOB U 3aBUCUMOCTEH, IPU PELICHUU 3a7ad U3
APYyruxX y4eOHBIX NPEIMETOB M 33aJa4 W3 pPEalbHON JKWU3HHU; BBIPAKAThH
dbopMynaMu 3aBUCUMOCTH MEXKIy BEITUYMHAMH; HCIOJb30BATh CBOWCTBA H
rpadukyd  QYHKIUH JUIs pelmieHHs ypaBHCHHWW, HEPABEHCTB M 3agad C
napameTpamH; H300pakaTb Ha KOOPAWHATHOM IUIOCKOCTH MHOXKECTBA
pelleHH ypaBHEHHIA, HEPABCHCTB U X CHCTEM

YMeHue pemaTe TEKCTOBbIE 33aJaud pa3HbIX THUIOB (B TOM 4MCIE Ha
MPOLICHTHI, JOJIH U YaCTH, Ha JBIKEHHE, padOTy, CTOMMOCTh TOBAPOB M YCIIYT,
HQJIOTW, 3aJayd M3 O0JIaCTM YNpABJICHUS JIMYHBIMU UM CEMEHHBIMU
(¢uHaHCAMM); COCTABIIATH BBIPAKECHHS, YpPAaBHEHHUS, HEPAaBEHCTBA U UX
CUCTEMBI II0 YCJIOBHMIO 3aJadyd, MCCIEAOBAaTh IIOIY4YCHHOE pEIIEHUE U
OLICHMBATh  IIPaBJONOJOOHOCTb  PE3YJIbTATOB; YMEHHE MOJEIMPOBATH
peaJlbHbIE CHUTyalluM Ha s3bIKE MAaTEMaTUKH; COCTaBIIATH BBIPAXKCHUS,
YPAaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCJIOBHUIO 33Ja4d, HCCIENOBATh
IIOCTPOCHHbIE ~ MOJIEJIM  C  HUCIOJb30BAaHMEM  ammapara  anreOpsl,
MHTEPIPETUPOBATH MTOJTYYEHHBII pe3yabTaT

YMeHue omnepupoBaTh IOHIATUSMHU: CpeAHee apudmeTrHueckoe, MeAHaHa,
HauOoJblllee M HauMEHbIIee 3HAYCHHS, pa3Max, AMUCIEPCHs, CTaHAapTHOE
OTKJIOHEHHE YHCIOBOr0 Habopa; yMEHHE W3BJIE€KaTh, HWHTEPIPETUPOBATH
uH(popMalnIo, TPEICTaBICHHYI0 B TaOJMIaX, Ha AWarpaMmax, rpadukax,
OTPaKAIOILYI0 CBOMCTBA pealbHbIX IPOLIECCOB U SIBJICHMI; IPEACTaBIATh




UH(OPMAIIHIO ¢ TOMOMIBIO TAOIUI] M TUArpaMM; UCCIIEOBATh CTATUCTHYECKUE
JaHHbBIE, B TOM YHCJIE C IPUMEHEHUEM I'paUuECKUX METOJOB U 3JIEKTPOHHBIX
CpeAcTB; TpadUyuecKd HMCCIEI0BATh COBMECTHBIE HAOIIOJACHUS C IMOMOIIBIO
JarpamMm paccerBaHus U JIMHEHHON perpeccun

YMeHue ornepupoBaTh MOHITUSIMHU: CIy4YallHBIA ONBIT U CIy4ailHoe coObITHE,
BEPOATHOCTh CIIYYalHOTO COOBITUS; YMEHHE BBIYHCISATH BEPOSITHOCTH C
UCTIOJIB30BAaHUEM TPAPUUECKUX METOJIOB; IPUMEHSTH (POPMYIIbI CIIOKEHUS U
YMHOXEHUSI BEpOSITHOCTEH, (opMyly TMOJHOM BepOATHOCTH, (QOPMYITY
bepuynnu, xomOuHaTtopHble (akThl W (HOPMYJIBI; OIEHMBATH BEPOSATHOCTH
pealIbHBIX COOBITUH; YMEHHE ONEePUPOBATh MOHATHIMHU: CllydyaiiHas BeJIMYMHA,
pacnpezielieHne BEpPOATHOCTEM, MaTeMaTH4YECKOE OXKMJAHUE, IUCIEPCHUs U
CTaHJIapTHOE OTKJIOHEHHE CITy4yallHOI BENUYMHbI, QYHKLIUU pacrpeeieHus 1
IUIOTHOCTA PAaBHOMEPHOI'O, IIOKA3aTEIIbHOIO U HOPMAJIBHOTO PacIpeesICHU;
YMEHHE HCIOJIb30BaTh CBOWCTBAa M3YyYEHHBIX PACHpPEICICHUN AJs pelICHUS
3a/a4; 3HAKOMCTBO C IIOHATUSAMM: 3aKOH OOJIBIIMX 4YHCEN, METOMbI
BBIOOPOYHBIX HCCIICIOBAHHM;, yMEHHE MPUBOAUTH MPUMEPHI MPOSBICHUS
3aKOHa OOJIBIIMX YHMCENl B NMPUPOJHBIX U OOIIECTBEHHBIX SIBJICHMSX; YMEHUE
ONEpUPOBATh TMOHATUSIMU: COYETAHUE, IEePECTaHOBKA, YWCJIO COYETAHUH,
YHCIIO0 TMepecTaHOBOK; OuHOM HbIOTOHA; yMEHHE MPUMEHSATh KOMOMHATOPHBIE
GbakTbl M pacCyXAeHUsS Ui pEIIeHUs 3aJay; OLEHUBATh BEPOSTHOCTU
peayIbHbIX COOBITHIA; COCTaBIISITh BEPOSATHOCTHYIO MOJIETb U
MHTEPIPETUPOBATH MOTYUCHHBIN pe3yibTar

YMeHue onepupoBaTh NOHATUSIMU: TOUYKA, IPSAMAs, IJIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJIWYMHA YyIJa, IUIOCKMM Yroy, JBYTPaHHBIM Yrou,
TPEXTPAHHBIM  YroJl, CKpPELIMBAIOIIMECS NpsMbIE, MAPALIEIBHOCTh U
MEPIEHIUKYJSIPHOCTD NPSMBIX U IUIOCKOCTEH, YroJI MEXKIY NPAMBIMH, yrOJ
MEXIYy HPSIMOM M IUIOCKOCTBIO, YIOJl MEXJY IUIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKH OO0 INIOCKOCTH, paCcCTOAHHUC MCKIAY IMPAMBIMH, PACCTOAHUC MCKIAY
IUIOCKOCTSIMU; YMEHHUE HCII0JIb30BATh IPU PEUICHUH 3a/1a4 U3Y4YECHHbIE (PaKThI
H TCOPCMBbL IMJIAaHUMCTPHHU, YMCHUC OLICHUBATL  Pa3MCPhI O6’b€KTOB
OKPYXKAaIOIIIET0 MUpa; CTPOUTh MaTeMaTUYECKUE MOJECIH C IOMOILIBIO
reoOMCTPHUICCKUX MMOHATHH | BCJIMYMH, pPCIIaTb CBA3AHHBIC C HHUMU
MIPAKTUYECKHE 3aa4U
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YMeHue onepupoBaTh MOHATUSAMH: IUIOHMIAAL (QUTYpBl, 00BEM (urypsl,
MHOTOTPaHHHK, MPAaBUIbHBIII MHOTOIPAaHHHUK, CEUEHHE MHOTOIpaHHHKA, KYO,
napajulelienures], npu3Ma, nupamuia, (Gurypa ¥ MOBEPXHOCTH BpalleHUS,
IMUIMHAP, KOHYC, map, cdepa, mmomans chepsl, IUIOM@AAb HOBEPXHOCTU
OUpaMHJbI, TPU3MBI, KOHyCa, IMIMHApPA, O0BEM Kyba, MPSIMOYrOJIbHOTO
napaiesienunes1a, TUpaMuIbl, TPU3MBbL, IUIHHIPA, KOHYCA, [1apa, pa3BEPTKa
MOBEPXHOCTH, CEYEHHUs KOHyca W IIWIMHIpA, MapajieJbHbIe OCH WU
OCHOBaHMIO, CEUCHME Ilapa, IJIOCKOCThb, Kacaromascs chepsl, IMINHIPA,
KOHyCa; yMEHHE CTPOMTh CEUCHHE MHOTOTpaHHHKa, H300paxkaTh
MHOTOTPAaHHHUKH, (UTYphl U MOBEPXHOCTH BpAILEHUS, MX CEUCHHUS, B TOM
YHCJIE C TOMOIIBIO AJIEKTPOHHBIX CPEJICTB; YMEHHE INPHMEHSTH CBOWMCTBA
reOMETPUYECKUX (UTYp, CAMOCTOSTENHFHO (OPMYIHPOBATH OIPEIEICHUS
u3y4aeMblXx (QUTyp, BBIABHIaTh THUIOTE3Bl O CBOMCTBaX M NpU3HAKAX
reoMeTpuueckux (uryp, OOOCHOBBIBATH WM ONpPOBEPrarb HUX; yMEHHUE
INPOBOANTH KJIACCU(UKAIMIO GUTYP TO Pa3IUYHBIM HpPU3HAKaM, BBINOIHATH
HE00XOIMMBIE JTIOTIOJTHUTEIbHBIE TOCTPOCHHS

11

VYmenue OIICPHUPOBATH ITOHATHUSAMM! JBHXCHHUC B IMPOCTPAHCTBC,




napajuleNbHBIA MEePEeHOC, CHUMMETpPUs Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TNpeoOpa3oBaHuWe TMOAO00MS, TOMOOHBIE (UTYpPHI; YMEHHE
pacmo3HaBaTh paBHBIE M TOMO00HBIE (GUTYPBl, B TOM YHCJIE€ B MPHUPOJE,
UCKYCCTBE, apXUTEKType; HCIOJIb30BaTh T'€OMETPHUYECKHE OTHOIICHHS IIPU
pelieHnr 3a7ad; HaXOAWTh TEOMETPUYCCKHE BEIWYWHBI (UIMHA, YTOJ,
IOIIab, 00BEM) MPH PEIICHUH 33Ja4 U3 JPYTrUX Y4EOHBIX MPEIMETOB U W3
pEATbHOUN JKM3HH, YMCHHE BBIYHCISATh T'€OMETPUUYCCKUE BEIMYUHBI (JJTUHA,
yroii, IUIONIaah, OOBEM, IUIONIAh IMOBEPXHOCTH), HCIIONB3YS H3YYCHHBIC
GbopMyIIbI ¥ METOJBI, B TOM 4YHCIE: IUIOMAJb TOBEPXHOCTH IMMHPAMHU/IBL,
NPU3MBI, KOHYCa, IMIHHIPA, TUIONaas cepbl; 00bEM KyOa, MPSIMOYTOJIEHOTO
napasuieNienuneia, TUpaMUIbl, MPU3MBL, HMWIMHIpPA, KOHyCa, MIapa; YMEHHE
HaXOJIUTh OTHOIIIEHUE 00BEMOB MTOJTIOOHBIX (hUryp
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YMeHue onepupoBaTh IOHATHUAMH: IPSAMOYTOJbHAas CHCTEMa KOOpPIMHAT,
BEKTOpP, KOOPAMHATBI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOpPOB,
IIPOU3BECHNE BEKTOpPA HA YUCIIO, PAa3I0KEHHE BEKTOPa M0 0a3UCy, CKaIsIpHOE
IIPOU3BEJICHNE, BEKTOPHOE IIPOU3BEIACHUE, YIOJl MEXAY BEKTOPAMH; YMEHHE
HCIIONIB30BaTh BEKTOPHBIM M KOOPAWMHATHBIM METOX JUI  PEIICHMS
reOMETPUUECKUX 3aJau U 3a/1a4 JPYTruX y4eOHbIX IPEAMETOB
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YMeHue BbIOMpPATh MOAXOISAIIMI METOJ Il pelIeHUs 3aJlayd; MOHMMaHUe
3HAYUMOCTH MATEMaTUKH B W3YYCHHH NPHUPOJIHBIX M OOIIECTBEHHBIX
MPOLIECCOB M SIBJICHMM; YMEHHE paclo3HaBaTh MPOSBICHUE 3aKOHOB
MaTeMaTUKd B HCKYCCTBE, YMEHHE MPUBOAUTH MPUMEPhl MaTEMaTHUYECKUX
OTKPBITUH POCCUHUCKON U MUPOBOM MAaTEMAaTUUYECKON HAYKH




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUA, ITIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

HpOBepﬂeMbIﬁ JIEMEHT COACPKaHUA

Kon
1 Yucna 1 BBIYUCICHUS
1.1 Harypasibable u 1iensle yncna. [IpusHaky JenMMOCTH LIEIIbIX YUCEI
12 Panmonaneubie  uncina. OOBIKHOBEHHBIE W JECATHUYHBIE JApOOU, MPOLEHTHI,
OCCKOHEUYHBIC MTEPUOANUCCKHUE APOOH
13 Apudmernaeckuit KOpeHb HaTypaJlbHOM cTeneHu. J[eWcTBUS ¢ apu(PpMETHICCKUMHU
KOPHSIMHM HaTypaJIbHOU CTEIEHU
1.4 Crenens ¢ nenbmM nokaszareneM. CTeneHb ¢ palloHaIbHBIM NoKa3aTeneM. CBoMcTBa
CTENEeHU
15 CuHyCc, KOCHMHYC M TaHI€HC 4YHCIIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApKTAHTeHC YHCIOBOI0 apryMeHTa
1.6 Jlorapudwm yncina. JlecaTHIHBIC U HATYPATbHBIC JTOTApU(MBI
JeiictButensHbie  unciaa. ApudMETHYECKHE OIepaluud C  JACHCTBUTEIbHBIMU
1.7 ynciamu. [IpubnnxEHHbIE BBIYMCIEHUS, IPAaBUJIa OKPYIJIEHUS, IPUKUIKA U OLICHKA
pe3yJsibTaTa BRIYUCICHUN
1.8 [IpeoOpa3zoBaHne BeIpaKECHUH
1.9 KomMmiuiekcHble yncna
2 YpaBHEeHUs U HEPABEHCTBA
2.1 I{enpie u qpoOHO-palMOHATBHBIC YPABHEHUS
2.2 HppannonaiibHble ypaBHEHUS
2.3 TpuroHomeTpuyecKre ypaBHEHHUsI
2.4 ITokazaTenpHbIC U JOrapuhMUUECKUE YPABHEHUS
2.5 Lenbie 1 1poOHO-pALIMOHATIbHBIE HEPABEHCTBA
2.6 HppanmonaiibHble HEPABEHCTBA
2.7 [TokasarenpHbIC U JIOTApUDMUIECKIE HEPABESHCTBA
2.8 TpuroHomeTprudecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl JIMHEWHBIX YpaBHeHHHN. OnpeenuTesib MaTpHUIIbI
3 OyHKIWH U TpadUKH
31 Oynkuus, cnocoObl 3amanus ¢ysknun. ['paduk ¢yHkumu. BzanmHO 0OpaTHBIE
¢dbyskun. YétHaeie u HeuétHble QyHkimn. [lepuogndeckne GyHKImuN
Ob6nacte ompefneneHuss U MHOXKECTBO 3HaueHud ¢Gyukuuu. Hynu dynkuun.
39 [TpoMexXyTKM  3HAKONMOCTOAHCTBA. [IpOoMEXyTKM  MOHOTOHHOCTH  (DYHKLHH.
MakcumMymMbl ¥ MUHUMYMBI QyHKIuH. Haubonbpinee u HauMeHbIee 3HAYCHUE
(GYHKIIMN HAa TPOMEKYTKE
33 Crenennast (yHKIUS C HATypaJbHBIM M IENBIM IOKa3areneMmM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOPHS 71-0i CTENECHU
34 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpa@uKu
3.5 [TokasarenpHas u norapudmudeckas GyHKIMH, UX CBOMCTBA U rpaduKu




Toukn paspbiBa. AcumnTorel TpagukoB ¢yHkuuid. CBoicTBa  (DYHKIIHIA,

36 HENPEPBIBHBIX HA OTPE3KE
3.7 IToclenoBaTeNnLHOCTH, CIIOCOOBI 3aJaHUs MTOCIIEN0BATEIHLHOCTEN
3.8 Apudmernueckasi U reoMeTpuueckas nporpeccuu. opmyna cI0KHBIX IPOILEHTOB
4 Hauana marematuyeckoro aHaiansa
4.1 [TponsBoanas hyHkuu. [Ipon3BoIHBIE 2JIEMEHTAPHBIX (PYHKITUH
[Ipumenenne NPOU3BOAHONM K MCCIENOBAaHMIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHnne HanOoNbIIEro ¥ HauMEHBIIET0 3HaYeHUs (YHKIHMH Ha
OTpE3Ke
43 [lepBooOpa3nas. Murerpain
5 MHOK€eCTBa U JIOTHUKA
5.1 MHOXeCTBO, orepaluu HaJ MHOKecTBamMu. Jluarpammel Diliepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @uUrypsl Ha JIOCKOCTH
7.2 [Ipsimple ¥ IIOCKOCTU B IPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4 Tena 1 MOBEpXHOCTU BpPAILICHUS
7.5 KoopauHatsl U BEKTOPBI




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

* Maremaruka: anreOpa 1 Hadajga MaTEMaTUYECKOTO aHAIN3a, T€OMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3os B.®., Kanomues C.b. u
ap., AkuronepHoe o6miectBo «M3narensctBo «IIpocBemieHne

METOJINYECKHNE MATEPHAJIBI JIJIS1 YUUTEJIA

Cucrema OIIEHKH JOCTHKEHUH IUIAHUPYEMBIX TTPEIMETHBIX PE3yJIbTATOB
OCBOEHHS y4eOHOTO Ipeamera «MaremMaTuka»: MeTOInUeCKue PEKOMEH1alluu
/ [J1. O. Pocnosa, E. E. Anekceesa, E. B. by1ko]

Marematuka. Peanuzanus tpedopanuit @®I'OC ocHOBHOTO 00111€T0
obpazoBaHus MeToauueckoe nocodue s yautens / JI. O. Pocnosa, E. E.
AnekceeBa, E. B. bynko ; mox pea. JI. O. Pociosoii.

['eometpus. [loypounsie pazpabotku. 10—11 kmaccsr : yueb. mocobue ams
obmeobpasosar. oprannzanuii / C. M. Caaxsn, B. @. byty3oB

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmunorexa MOIII https://uchebnik.mos.ru/catalogue
Annexc. YueOnuk https://education.yandex.ru/main
VYuu.py https://uchi.ru/

Bupryansnsie naboparopuu 1C:
https://obr.1c.ru/educational/uchenikam/prostaya-neisklyuchitelnaya-
litsenziya-na-obnovlenie-programmnogo-obespecheniya-1s-matematicheskiy-
k/?sphrase 1d=33573

GeoGebra https://www.geogebra.org/

«Poccwiickas ayeKTpoHHas MIKoIa». Karamor MHTepaKTUBHBIX YPOKOB
https://eom.edu.ru/
http://school-collection.edu.ru - equnas xomiexus LIOP, pazpabotanHas mo
nopyudeHuto MunuctepcTBa o0Opa3zoBaHus 1 Hayku PO B paMkax mpoekTa
«MHdpopmaruzanus cucTeMbl 00pa30BaHUD)

Enunas xomnekius LIOP (EauHoe okHO gocTymia kK o0pa3oBaTeIbHbIM
pecypcam) http://window.edu.ru/

["ocynapctBenHas oOpazoBatenbHas miatrdopma «Poccuiickas sJeKTpoHHAs
mkosa» https://resh.edu.ru/about

denepanbHbI HHCTUTYT Negarorundeckux uzmepenuii. OI'D u EI'D no
maremaruke https://fipi.ru/

OOpazoBaTenbHbBIN MOPTAN AJIs TOATOTOBKY K AK3aMEeHaM IO MPOPHILHON U
0a30Boi1 MmaTemaTuke https://math-ege.sdamgia.ru/
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