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HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yudeOHOro kypca «l'eoMerpusi» 06a30BOTrO YpOBHS IJis
oOyuaromuxcs 10 —11 xkmaccoB paspaborana Ha ocHoBe DenepanbHOro
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHPOBBIX  TpPeOOBaHW, TPEIBABIACMBIX K
MaTeMaTU4ecKoMy oOOpa3oBaHUIO, U TPAIUIUNA POCCHICKOro 00pa3oBaHMUS.
Peanuzarnust mporpaMMbl o0ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETECHIUSIMH,
COCTaBJISIFOIIMMH OCHOBY [UJISI CaMOpPa3BUTHS M HEMPEpPBIBHOTO 00pa3oBaHmMs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTo Kypca TEOMETpUM Ha YPOBHE CpEIHEro OO0IIero
oOpazoBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
IPEAMETHBIX PE3yIbTaTOB OOYyYEHHUS TE€OMETPUM B HAINPABICHUU JTMYHOCTHOTO
pa3BuTUa oOydaromuxcs, ¢GopMUPOBaHUS (PYHKIIMOHATBLHOW MaTeMaTHYECKON
IPaMOTHOCTH, U3YUECHHS IPYTUX y4eOHBIX AUCHUIUIMH. PazBuTHe y oO0yyarouuxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M WACAIBHOIO, XapaKTepe OTPaKeHHUs
MaTEMaTUYECKOM HAayKOW SIBICHUH U TIPOLECCOB PEATbHOrO0 MHUpPA, MeECTe
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOrO MOJEINPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust sBisercss oMHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIIHETO
obmiero oOpa3oBaHHsA, TaK Kak OOECIeYrBAaeT BO3MOXKHOCTh M3YYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPHU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHUM
B XOJI€ peHIeHUS TeOMETPUUECKUX 3ajlad, YMEHHE BBIABUTATH U OMPOBEPTaTh
TUNOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPHU PEIICHUH 3a/1ad €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHue OprUeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYUIECTBEHHYIO POJb BO
BCEX 00JacTSIX ACSATENBHOCTH 4YeloBeka. OpHEHTAIMsl YellOBEKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMajJbHOro ObITHSA, ¢opma
OTPaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCHENIHOTO IMO3HAHWS W aKTUBHOTO
npeoOpa3oBaHusi  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 0OBEAMHSIET pa3Hble BBl Y4eOHOW U TPYAOBOU JIE€SITEIBHOCTH,



ABJIAETCS OJHMM W3 NPO(ECCHOHAIBbHO BaXXKHBIX KAaueCTB, MOITOMY aKTyaJlbHA
3a7aya (HOpMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpPAa3HOTO MBIIIJIEHUSI — CYIIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00y4yeHuss — o0meo0Opa3oBaTeIbHOE M OOIIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  MPUOOpPETeHUs |
HCTIOJIb30BAHUSA  CUCTEMATHYECKUX TEOMETPUYECKUX 3HAHUM U  JICHMCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXXHOCTH YCHEIIHOT'0 MPOJ0JKEHNs 00pa30BaHUs
[0 CMIEHHUATILHOCTSIM, HE CBSA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma mo reomeTpur Ha 0a30BOM YypOBHE MpeIHa3HA4YeHA JJIs
00y4JaromuXcs CPEIHEN IIKOJIbI, HE MUCIBITHIBABIINX 3HAUYUTEIIBHBIX 3aTPYTHCHUM
Ha YpOBHE OCHOBHOIO oOmiero oopazoBanusa. Takum oOpa3om, oOyyaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MATEeMAaTHMYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I'€OMETpHUIO Oosee
riy0OKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTEIHHOCTH.

JlocTkeHne 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISrOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOMU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHUPOM;

e (opmupoBaHue TMpeACTaBICHUS O MHOTOIPaHHUKAX M Telax BpPAIICHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX ONKCHIBATH
U U3y4aTh pa3HbIe SBICHUS OKPY>KAIOIIET0 MUPA;

e (opmupoBaHue yMmeHHUS pacro3HaBaTh Ha YEpPTEkKaX, MOJEIAX H B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJIQJICHHE METOJAMHU PEIICHUS 3a]ay Ha NMOCTPOEHHUS Ha U300paKeHUsX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPAaHHHUKAX U TelIaX BPAlIEHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJCHHWE  QITOPUTMAMH  DEIICHHWs  OCHOBHBIX  THIIOB  3ajad;
dbopMupoBaHWE yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHBIC
paccyKIeHus B XOJA€ PEIICHMs CTEPEOMETPHUYECKHMX 3aJad MU 3aJad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYyallbHBIX | TBOPUYECKHUX crocoOHocTe!
oOyyJaromuxcs, TMO3HABAaTEIbHOM  aKTUBHOCTH,  HCCIIEIOBATEIIbCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmMmupoBaHue (G yHKITMOHATBHOM TPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUM: YMEHHUE pacClo3HABaTh MPOSBICHUS T'€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallusIX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTEeH, GOpMyIUpOBaTh HX Ha S3bIKE
TEOMETPUH U CO3/1aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT s pelieHUus PaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OIIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENBFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBIIIETCS BKIIOYEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U ONPEACIIEHHBIM 00pa30oM OpraHU30BaHHas paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOIO
MBIIUICHHS, CTUMYJIIUPYET MPOTEKAHUE MUHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIpeAMETA.

[Ipeanourenue oTaaércst HArISJHO-KOHCTPYKTHBHOMY METOIY OOy4YeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON JEesATeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX MPEICTABICHUN Yy
yyYaluxcs B Kypce CTEpEOMETpUU NPOBOAMUTCS 3a CYET pelIeHHs 3ajad Ha
co3JaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJja4y Ha  ONEpUpPOBAHUE
NpOCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C OMOPOU Ha
HATJIAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoBHBIE cojepkaTelbHble TUHUU Kypca «l'eomerpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHI B IIPOCTPAHCTBE». DOPMUPOBAHUE JIOTHYECKUX YMECHUN
pacrpenensiercs HE TOJBKO [0 COAEP)KATENbHBIM JIMHHUSM, HO M 1O Trojam
o0ydeHUs Ha YPOBHE CpeHEro 00IIero oopa3oBaHusl.

Copaepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3yJibTaTaM
OocBOeHHS pabodeil mporpamMMbl, pacupenelEHHBIM MO0 ToJaM OOydYeHHs,
CTPYKTYPHPOBAaHO TakKuM oO0Opa3oM, 4YTOOBI OBJIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSMHU U HAaBBIKAMH OCYLIECTBIISIIOCH MOCIEA0BATEIbHO U IMOCTYNATENIbHO, C
COOJIF0ICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIOYAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OO0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Heaemo B 10 kiacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia 00yuyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  cTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsAITHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsIMBIX B IPOCTPAHCTBE: IIEPECEKAIOIINecs,
napajuleibHble WM CKpeluuBaroluecs npsMble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: NApaJUICIbHbIE IIPAMBIE B  IPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTB IIJIOCKOCTEM napaJijiebHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lpocreiimivue mnpocTpaHCTBEHHbIE (UTYyphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayiesenurne; MoCTpOeHUEe CeYSHHI.

[leprieHAUKYIJISIPHOCTD NMPSAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MPSAMBIE B
[IPOCTPAHCTBE, MpPsMbIE IMApAJIICIbHBIE W MEPIEHAUKYJSIPHBIE K IIJIOCKOCTH,
IPU3HAK MEPIECHAUKYISPHOCTH IMPSAMOM M IUIOCKOCTH, TeOpeMa O MpsIMOHR
NEPIEHIUKYIAPHON IIJIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJd MEXAY HPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM YroJl  JABYI'PAHHOIO  yrija.
IlepnieHaUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHUE
OT M[psAMOM 10  MJIOCKOCTH,  NpoeKuus  QUrypsl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHIUKYIAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

MHoOrorpaHHuKu

IlonsATHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOI'OTPAHHUKA, BBIITYKJIBIC
Y HEBBIYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronsnas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
[IOJIHAs ITIOBEPXHOCTH IIPU3MBI. [lapamrenenunen, IIPSAMOYTOJIbHBIN
napajuiesienunes; U ero csorcrsa. llupammpa: n-yronpHasd nupamuzaa, TpaHH U
OCHOBaHHE NMUPAaMU/Ibl; OOKOBAsI M MOJIHAS IOBEPXHOCTh MUPAMU/IbL; IPABUIIbHAS U
yCeu€HHasi MNUpaMuja. OJIEMEHTbl Npu3Mbl W nupamuiabl. [IpaBuiibHbBIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIBHAS IMPAaMHJA; NPABUIIBHAsL TPEYroJibHasA INHPAMHUAA M IPaBUIBHbBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
nonexa’ap u uxkocasap. CedyeHnst npu3Mbl U MAPAMHAIBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKH, MPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBHl CUMMETPUHM B IIHpaMMAAX, NapajuleNeluIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHUKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IUIOAAb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMOM HPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOW MUPAMUIBI,
TeopemMa o MiIomaau yceu€HHo mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUIbl, TPU3MBI.

[TogoOuble Tena B mpocTtpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJl.

11 KJIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obpazyroriue HUTUHIPUYECKON
MOBEPXHOCTH, OCh IWIMHIAPUYECKONH TOBEpXHOCTH. [lwimHAp: OCHOBaHHS W
OOKOBasi TOBEPXHOCTh, OOpa3zyromas W OCh;, IUIONMAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MOoBEepXHOCTH. KOHYC: OCHOBaHUE M BepIIMHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: 1HeHTp, paauyc, AUaMeTp; IUIOLIAAb MOBEPXHOCTH CQephl.
Bzaumnuoe pacrnonoxenue cepbl U IIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
TI0IA b CepBhl.

N306pakeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka HUIUMHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss YW MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpalICHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIC CBOMCTBa 00BbEMOB Ten. Teopema 006 00béME
MpSIMOYTOJILHOTO Tapajienenunega U ciaeActBus u3 He€. OO0bEM HUIMHApPA,
koHyca. O0BEM mapa u miomaasb chepsl.

[Tomo6ubie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXKAY TUIOMAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TElL.

Ceuennsi nwiIMHApa (OapaJiieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (MapajijieTbHOE OCHOBAHUIO W MPOXOASIIEE 4Yepe3 BEpIIMHY), CEUCHHS
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miockocTy U B ipocTpaHcTBe. CloXkeHre U BBIYMTaHUE BEKTOPOB.
YMHOXkeHHE BEKTOpa Ha uKciio. PazinoxeHne BeKTOpa Mo TPEM HEKOMIUIaHAPHBIM
BekTopaMm. [lpaBuno mnapawienenunena. PemieHue 3agad, CBSI3aHHBIX C
MPUMEHECHUEM TIpaBUi JACUCTBUUA ¢ BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel BekTopa. Ilpocreiimine 3agaun B
KOOpJMHATax. YTon Mexay Bekropamu. CKalsipHOE NpPOU3BEIAEHUE BEKTOPOB.
Bbrunciienrne yriioB MexJy OpsIMbIMH M TJIOCKOCTAMH. KoOpAMHATHO-BEKTOPHBIN
METO/I IIPU PELICHUU T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yJbTAaThl OCBOCHHUS MPOTpaMMbl y4eOHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnanckoe BocMTanue:

c(hOpMUPOBAHHOCTHIO TPAXKITAHCKON MO3UIIUHA O0YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIE€HA POCCHUMCKOro oOIecTBa, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHHS PA3JIUYHBIX CTPYKTYp, SBJICHHM,
npolenyp TrpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aMMO/JICIICTBOBATh C COIMAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HX
GYyHKIMSIMU U Ha3HAYEHUEM.

ITaTpuoTnyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpaXkTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIOMY M HAaCTOSIIEMY POCCUHCKON MaTEMaTUKH, IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCITOJB30BAaHUIO ITHX JOCTHIKEHUM B JPYrUX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEU pOCCHICKOrO Hapoma;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OSTUYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHECHUEM JOCTHKEHUM HAYKU U JACATEIHbHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, pacCyXIcHUN;
BOCIIPUMMYHUBOCTBIO K MATEMaTUUYECKHUM acCIleKTaM pa3uyHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TPHUMEHSATh MaTeMaTHYCCKHE 3HAHUSA B
HWHTEpecax 370poBOro U 06e30macHoOro oopasa KU3HH, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 3JIOPOBBIO (370pOBO€ MHUTAHHE, COATAaHCUPOBAHHBIM PEXKUM 3aHATUU U

OT/bIXA, perynspHas dbuznueckas AKTUBHOCTB); (bu3HIecKOro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHOU
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cepam  mpodecCHOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPUIIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymieit mnpodeccuu U peanu30BbIBATH COOCTBEHHbIC JKU3HEHHBIC ILIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]]ad MAaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(hOPMHPOBAHHOCTBIO JKOJOTHYECKOW KYJIbTYyphl, TOHWUMAHHEM BIIASHHSI
COIMAIIEHO-3KOHOMHYECKHUX TPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATBHOM
Cpenpl, OCO3HaHWEM TJ00ATBHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMEHEHHE MAaTeMaTWYeCKMX 3HAHWW IS PEIICHHS 3a7ad B
00JIaCTH  OKpY’)KAroIICH cpeibl, IUTAHUPOBAHMS IIOCTYIKOB ¥ OIEHKH WX
BO3MOXXHBIX TIOCIICJICTBUI JUIsI OKPY>KAFOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAaKTHUKW, TOHUMaHHUEM
MaTEMaTHYECKOM HAyKu Kak c(epbl 4YeIOBEUECKOW JeATEIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIII PA3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYJBTYPOH KaK CpEJICTBOM ITO3HAHUS MHpA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCILHOCTD
UHAUBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe Pe3yJabTaThl OCBOSHHUS MPOrpaMMbl YU4eOHOTO MpeaMera
«MartemaTuka» XapaKTepU3YyITCA OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHIMU
OelCmBUAMU, YHUBEPCAIbHLIMU Pe2YIIMUBHBIMU OeliCMEUIMUL.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308biX KOCHUMUBHBLIX NPOYECCO8 0Oyuaowuxcs (oceoemue
Memo008  NO3HAHUSL  OKpYJCanwe2o  Mupa;,  NpuUMeHeHue  J02UYecKUx,
uUccne008amenbCKux onepayull, ymeruil pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue AeMcTBHS:

e BBIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MTPU3HAKK MAaTEeMaTUUECKUX
00OBEKTOB, TOHATHHA, OTHONICHUH MEXAy MOHATHUAMH; (HOPMYITHUPOBATH
ompeieieHUs] TOHSATHUM; yCTAHAaBIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KJaccu(uKauu, OCHOBAaHUA IS OOOOIICHWS W CpPaBHEHUS, KPUTECPUU
MPOBOJIMMOTO aHAJIN3A;

e BOCIpUHUMATh, (POPMYIHpPOBaTH W  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPJAUTEIbHBIE W OTPHUIATENIbHBIC, €AMHUYHBIC, YaCTHBIE M OOIIHE;
YCJIOBHBIC;

e BBUIBJITH  MaTeéMaTUYECKHME  3aKOHOMEPHOCTH,  B3aWUMOCBS3U U
npoTuBopeunsi B (akTax, JTaHHBIX, HAOJIOACHUSIX W YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpUM I BBIABJICHHUS  3aKOHOMEPHOCTEH U
[IPOTUBOPEYHNIL;

e JieNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
yTBEPXACHUN (IIPSMBIE U OT MPOTHBHOTO), BEICTpAUBaTh apryMEHTAIIHIO,
NPUBOANTh TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBL;

e BBIOMpATH crmoco0® penieHUs yuyeOHOM 3ajauuM (CpaBHUBATH HECKOJBKO
BapUMaHTOB pEIIeHMs, BbHIOUPATh HauWOoJiee NOAXOASIIUNA C Y4ETOM
CaMOCTOSATEILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBaTeabckue qeiicCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUIA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MpoOIeMy,
yCTaHABIMBaTh HMCKOMOE M  JIaHHOe, (OpMHUpPOBAaTH  THIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 10 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo
0o0BeKTa, SBJICHUS, TPOIECCA, BBISABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMH, SIBJICHUSIMH, POIIECCaAMU;

e CaMOCTOSITENILHO (POPMYIHPOBATH OOOOIICHHS U BBHIBOJBI IO PE3yJIbTaTaM
IPOBEIEHHOTO HAOIIOACHUS, MCCIENOBAaHUS, OLEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

e IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAKXKE BBIJIBUTATH
MIPEINONIOKEHUS O €70 Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

e BBIBIATH JneUIUTH MH(DOpMAIUU, JAHHBIX, HEOOXOAMMBIX JJII OTBETA
Ha BOIIPOC U JJISl PELICHUS 3a1a4u;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IpeICTaBICHHUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pasNu4HbIX (popmax,
WITIOCTPUPOBATh TPaPUUECKH;

e OIICHUBATH HaJAEKHOCTD uHbOopMaIuu o CaMOCTOSATEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvuvle  KOMMyHUKamMueHble  Oelicmsus,  00ecnequsaom

chopMuUpo8aHHOCMb COYUATLHBIX HABLIKOE 00VUAIOUUXCAL.

Oo0wenue:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILLEHHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M NHMCBMEHHBIX TEKCTAX, JABaTh IOSACHEHUS I10
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBATh MOJyYEHHBIN pe3yJIbTaT;

B X0J1e 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOIl TEMBI,
npo0OJieMbl, pelIaeMon 3a1a4u, BbICKa3bIBaTh W€, HALIEJICHHbIE HA TIOUCK
pEelIeHNs; COMOCTABIATh CBOM CYXIEHHUS C CYKICHHSIMU JPYTUX
YYAaCTHUKOB JHMAJIOTa, OOHApYKUBAaTh pa3jiMyMe W CXOJICTBO IMO3UIIMIA; B
KOppEKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKEHUS;
OPEACTABIATh  PE3yJNbTaThl  PEMIEHUS  3aJaud,  JKCIIEPUMEHTA,
UCCJIeIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJIEHUS C YUETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WUHIAUBUAYaTLHON paOOThI TPU PEIICHUN YYCOHBIX 3a7a4; MPUHUMATD I1EJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3AIMI0 COBMECTHOU
paboThl, pacrpenesaTh BUABI padoT, JOTOBAPUBATHCS, O0CYKIATh MPOIIECC
¥ pe3ysIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B TPYIIOBHIX hopMax paboThl (00CykaeHUs, 0OMEH MHCHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl W
KOOPJAMHUPOBATh CBOW JCHCTBHS C JPYTUMH WICHAMH KOMAaH/IBI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO KPUTECPHSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanonvlie  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gdopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PElIeHUs 3a]1aud, BRIOUPaTh CIIOCO0 peleHUsI
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(GOPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMH IIO3HABAaTCIbHOW pe(dIeKCHH KaKk OCO3HAaHHS
COBEPIIAEMBIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CAaMOKOHTPOJIS TIpoliecca W
pe3ysbTaTa pelieHrus MaTeEMaTHYEeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATECIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLCHMBAaTh COOTBETCTBHUE pE3yJbTaTa LEJIH M YCIOBUAM, OOBACHATH
IIPUYUHBI TOCTUIKECHHSI WIM HEIOCTHKECHHUS PE3YJIbTaTOB JESTEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIbTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, INIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1a4.

OnepupoBaTh MOHATUSMH: MAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paclojioKeHHWE TPSMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJI, TPaHU JABYIPAHHOTO Yria,
pedpo NBYrpaHHOTO YIJIa; JMHEWHBIA YroJl JIBYTPaHHOTO YIJja; TpajayCHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHWK, BBIMTYKJIBIH W HEBBITYKIIBIH
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, PABWIbHBIM MHOTOTPAaHHHUK.

Pacno3naBaTh OCHOBHBIC BHUIBI MHOTOTPAHHUKOB (NHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

Knaccupunmpoath ~ MHOTOTPaHHUKH, BLIOMpass ~ OCHOBaHUS  JUIS
Kiaccuukaruy  (BBIMYKJIBIE M HEBBIMYKJIbIE MHOTOTPAaHHUKH; TIPaBUJIbHBIC
MHOTOTPaHHUKH; TIPSMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrneprpoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPUHITUTIBEI TOCTPOSHUS CEUCHU M, UCIIOIB3YsI METO/T CIEOB.

Ctpoutrh CceueHMsi MHOTOIPAHHMKOB METOJIOM  CJIEJ0B, BBIMOJHSITH
(BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PHCYHKOB IMPOCTHIX OOBEMHBIX (HUTYpP: BHU
CBEpXY, COOKY, CHU3Y.

PemaTe 3a/1aun Ha HAX0XKJACHHUE TEOMETPHUUECKUX BEJIMUYHH IO 00pasiaM uiu
ajqropuTMaM, IPUMEHSS HW3BECTHBIE AHAJIUTUYECKUE METOJbl MpPH PELICHUHU
CTaHJIAPTHBIX MaTeMaTUYECKHX 3a7lad Ha BBIYMCICHUE PACCTOSIHUM MEXKIY JBYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH [JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXO0XKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uin
aqropuTMaM, TPUMEHSS HW3BECTHBIE AaHATUTUYECKUE METOJbl TP PEIICHUU
CTAHIAPTHBIX MaTEeMaTHMYECKMX 3a7ad Ha  BBIYUCICHHE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCA TPSAMBIMH, MEXIYy MNPsIMOM U IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsate 00bEMBI U TUIOMIAIA MOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ MNOpuUMEHEeHueM (QOpMys; BBIUMCIATH COOTHOIIEHUS MEXIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HWHTEPIPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTs reoMerpuueckue (QakThl JJISI PEHICHUS CTEPEOMETPUUYCCKUX
3a71a4, MPEANoNaralMx HECKOIBKO IIaroB PELICHUs, €CIU YCIOBUSI IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensATs  mpoCTEWIIME MPOTPAaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TOJIyYEHHBIC 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH pPEAbHbBIC
CUTyallud W TIPUMEHSATh HW3YyYEHHbIE IIOHATHUS B MPOLECCE IOWCKA PEHICHUS
MaTEeMaTU4YeCKu C(HOPMYIUPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX TIOHATHI U TeOpeM, armapara aireopbl; pemarhb
[IPAKTUYECKUE 3a71a4M, CBS3aHHbBIEC C HAXOXKIEHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] TMOBEPXHOCTh, OOpasyroiue
[WIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

PacnioznaBaTh Tena BpamieHus (MHUJIXHIDP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYYSHHS TEl BpaIICHUSI.

KnaccudummpoBats B3auMHOE pacronioxkeHnue chepol U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOI, OCHOBaHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOrO CJIOS;
IapOBOM CEKTOP.

Boluncnate 00BEMBI M IUIOMIAAM  TMOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHUK, BIHCAaHHBIA B chepy #
OMMCaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAST B MHOTOTPAaHHUK WA TEJO
BpalICHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY MIIONIAJIMU MOBEPXHOCTEW M 00bEMaMu
MOAOOHBIX TEll.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS T BpalllCHUSI.

N3Bnekarh, HHTEPHNpPETUPOBATH U TPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATH, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[TpuMeHsTh TpaBUIIO MapajliesienuIeaa.

OnepupoBaTh NOHATUSIMHU: JIEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIrOJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoauth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIpHOE TMPOM3BEICHUE, paCKIaAblBaTh BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3amaBaTh IJIOCKOCTh YPABHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensTe reomeTpuueckue (akThl I PEIIEHUS CTEPEOMETPUUECKHUX
3a/1a4, IPEANOJaralinX HECKOIBKO IIaroB PEUIEHUsI, €CIU YCI0BUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreliline reoMeTpuyYECKUE 3a/Jadyd Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€NbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAXO0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM airOpUTMaM, IPUMEHSSI
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAH/IAPTHBIX MATEMATUUECKUX 3a/1a4.

[IpumeHaTr mpocTeMe NpPOrpaMMHBIE  CpPEACTBA U JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IMPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3AKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MONYyYEHHBIC 3HAHUS HA MPAKTUKE: AHAIU3UPOBATH PEAJbHBIC
CUTyallUM W NPUMEHATh HM3YUYCHHBIE TNOHATHS B IMPOLECCE ITOMCKA PELICHHS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPUHM, MCCIEI0BATh TOCTPOEHHBIE MOJEIH C
MCITOJIb30BAaHUEM TE€OMETPUICCKUX TIOHIATHI M TE€OpEM, ammapara aareOpsl; pernarh
MPAKTUYECKUE 3a]1a4, CBA3aHHBIC C HAXOKICHUEM T€OMETPUUYECKUX BEJIUYHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
bubmmorekxa [{OK
1 B 10
BEAICITHE B CTCPEOMETPHIO https://m.edsoo.ru/1c209e37
) [IpsimbIe ¥ IIIOCKOCTH B TPOCTPAHCTRBE. > 1 bubmuorexa [JOK
[TapannenbHOCTHh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [JOK
IJIOCKOCTEHN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 v 10 1
1Bl MEXKY MIPSAMBIMHU U TJIOCKOCTSIMHU hitps/m. edsoo.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPAHIHKH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 1
PEMBL MHOTOTPAHHHKOB ? https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHUs], paCCTOSHUS U YTJIbl 4 1 bubmorexa HOK
P ' P yr https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 KVIACC

KoaunuyecTBO 4acoB DJIeKTPOHHBbIE
HauMeHoBaHHe pa3aeyioB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
bubmmoreka [IOK
12
I Tena pamenus https://m.edsoo.ru/1¢209e37
" bubnuoreka [JOK
2 1
Obnemb1 Ten > https://m.edsoo.ru/1¢209e37
3 BekTophs! 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [OK
p P pocTp https://m.edsoo.ru/1¢209e37
4 [ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUCTeMAaTU3aIys 3HaHuH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrPaMMBbI Cpe/iHero o01ero o0pa3oBaHnus
pe3yabTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHAMU: TOUKA, MPAMAasi, IIOCKOCTh
- [IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUN
' reOMETPUUECKUX 3a/1a4
73 OnepupoBaTh TOHATHSMU: MMAPAUICTBHOCTh W TEPHEHIUKYISIPHOCTD
' MPSIMBIX U ITIOCKOCTEN
14 Knaccuduimposars B3auMHOE pacrlojokKeHHE MPSIMBIX U TUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: IBYTPAaHHBIN yroJj, TPaHU JBYIPAHHOIO YIJIA,
7.5 pedpo IBYrpaHHOTO yIiia, IMHEWHBIA YroJl IBYTPAHHOTO YIJIa, TpajycHas
Mepa JBYTPaHHOTO yria
16 OnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKIIBII
' MHOTOI'PAHHUK, 3JIEMEHTHl MHOTOIPAHHHKA, IPABUJIBHBIA MHOTOTPaHHUK
29 PacrioznaBaTth OCHOBHBIE BHJbI MHOTOTPAaHHUKOB (MUpaMuja, IpU3Ma,
. MPSIMOYTOJIBHBIN Mapajuieenume;, Kyo)
Knaccupunupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBAaHUSA  JUIA
- KIaccu@ukanuy  (BBINYKJIbIE W HEBBIIYKJIbIE  MHOTOTPAHHUKH,
' NpaBUJIbHBIE MHOTOIPAHHHMKHM, TMpPSMbIE W  HAKJIOHHBIE IPU3MBIL,
napasuieIeHIe bl )
=9 OnepupoBaThb MOHATUSAMU: ceKyIias IJIOCKOCTB, CEUEHHUE
' MHOTOI'PAHHUKOB
710 OOBACHATL NPUHLHUIBI  TOCTPOCHHUS  CEUYEHUH  MHOTOTPAHHUKOB,
' VICTIOJIB3YSI METOJ] CJIEZOB
T 11 CtpouTh ceuyeHUs MHOTOTPAHHUKOB METOJIOM CJE/IOB, BBIMOJIHATh

(BBIHOCHBI€) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYD:




BUJ] CBEpXY, COOKY, CHU3Y

7.12

Pemate 3ala4i Ha HAXO0XKXACHUEC IrCOMECTPUYCCKUX BCIWYHH I10 06pa3uaM
W aJIropurMam, MNPUMCHAA HU3BCCTHLIC AHAJIUTUYCCKHUEC MCTOABI IIPU
pPeICHMU CTAHAAPTHBIX MATCMATUUYCCKUX 3aJa4 Ha BbIYUCICHUC
paCCTOﬂHI/H\/JI MCXKIAY ABYMS TOYKaMH, OT TOYKH OO Hp?[MOfI, OT TOYKH 10

IJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IIPAMBIMU

7.13

Pemate 3aa4i Ha HAXO0XACHHUEC IrCOMCTPUYCCKUX BCIWYHH I10 06pa311aM
W aJiropurMam, MNPHUMCEHAA HU3BCCTHBIC aAHAJIUTHUYCCKUC METOJAbI IIPH
PECIICHHUU CTAHAAPTHBIX MAaTCMATUUYCCKUX 3adad Ha BBIYHUCICHHUC YIJIOB
MCKAY CKPCIIMBAOIIUMUCA HPAMBIMU, MCKIY prlMOfI 1 IIOCKOCTBIO,

MCKAY IMJIIOCKOCTAMH, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IJIOHIAAM TOBEPXHOCTEH MHOTOTPaHHHMKOB
(mpu3ma, nmupamMuaa) ¢ npuMeHeHreM (GopMyJ, BEIUUCISATh COOTHOLLIEHUS
MeXAy  IUIOLIalsMU MOBEPXHOCTEH, o0bEMamMu 0TI00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh MOHATHSAMH: CUMMETPHUS B NPOCTPAHCTBE, LIEHTP, OCb U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJII0CKOCTh CUMMETPUHU (UTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HHYOPMAIHMIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (Urypax, TMpeACTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensTs reomerpudeckue (GaxkTbl AJis PEIICHUS CTEPEOMETPUUECKHUX
3a/a4, MPEeoJiaraloliuX HECKOJbKO IIaroB pPEIICHUs, €CIU YCIOBUS

IPUMEHEHHUS 33JIaHbl B ABHOH opme

7.18

[IpumensaTs mpocTeiiline MNporpaMMHBIE CPEICTBA U 3JIEKTPOHHO-

KOMMYHUKAIUOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMCTPUYICCKUX 3aa4

7.19

HpI/IBOI[I/ITL MMpUMEPbI MATCMATUYCCKUX SaKOHOMepHOCTeﬁ B IMpUpOAC U

JKHU3HH, pACIIO3HABATH IIPOABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATH MoTyyeHHbIE 3HAaHHSI HA TIPAKTUKE: aHAJTM3UPOBATh pealibHbIe
CUTyallud M MPUMEHITh HW3YyYEHHBIE IOHATHS B IIPOLECCE IOMCKA
peleHus MaTeMaTHYECKU chopMynupOBaHHON po0OIeMsl,
MOJIETIMPOBATh pEaJIbHbIE CUTYyallUM Ha SI3bIKE T€OMETPUH, MCCIEA0BATh
IIOCTPOECHHBIE MOJIEJI C HCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHH U
TEopeM, arnrnapara ajareopsl, pelmaTh MPaKTUYeCKHe 3aa4H, CBSI3aHHbIE C

HaXO0XXJACHUCM I'COMETPUICCKUX BCINYNH




11 KVIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrPaMMbI CpeiHero o01ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHATHAMHU: IHJIHHIPUYECKAs TIOBEPXHOCTh, 00pa3yromue
61 UWIMHAPUIECKON TMOBEPXHOCTH, IHMIMHIP, KOHWYECKas IMOBEPXHOCTD,
' oOpa3ylolue KOHMYECKOW  IOBEPXHOCTH, KOHYyC, cdepuyeckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenust (HUJIMHIP, KOHYC, cdepa U map)
6.3 OOBACHATDH CIIOCOOBI MOJTYYSHHSI TeJ BpallleHus
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U II0CKOCTH
OnepupoBaTh MOHATHSIMM: IIAPOBOM CErMEHT, OCHOBAHHWE CETMEHTa,
6.5 BBICOTA CETMEHTa, IIapOBOI CIIOHM, OCHOBAHUE IIAPOBOTO CJIOS, BBHICOTA
LIAPOBOTO CJIOS, IAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI M TUIOIIATM MOBEPXHOCTEH Tel BpalleHHUs,
' reOMETPUUECKUX TeJl C IpUMEHEeHHEeM (popmy
OnepupoBaTh MOHATUSAMH: MHOTOTPAaHHHUK, BIIMCAaHHBIM B cdepy u
6.7 OTIMCaHHBII 0KOJIO cepsl, chepa, BlIMCaHHAS B MHOTOTPAHHUK HIIU TEJIO
BpallleHUs
6.8 BoluncnaTe COOTHOIIEHHMS MEXKAY IUIOAASIMH IOBEPXHOCTEH U
' 00BéMaMHU ITOJOOHBIX TENT
6. N3o00paxkats u3yyaembie GUTYPHI OT PYKH M C IPUMEHEHUEM IMPOCTHIX
' 4epTEKHBIX THCTPYMEHTOB
BoinonHATh  (BBIHOCHBIE) IUJIOCKHE YEPTEXKH U3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYp: BHUA CBEpPXY, COOKY, CHHM3Y; CTPOHUTHb CEUYCHHsS Tel
BpallleHUS
W3BnekaTh, MHTEPNPETUPOBATH U MNpPeoOpa3oBbIBATH HH(GOPMALMIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, IpPeICTaBICHHYIO Ha
YyepTekax U pUCyHKax
[TpumensTh reomerpuueckue (akThl JUISI PELICHUs CTEPEOMETPUUECKUX
6.12 3aja4, MperojaralolliiX HECKOJbKO IIaroB pPEHICHUs, €CIIM YCIOBHSA
MIpUMEHEHUs 3aJIaHbl B SIBHOM Qopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTe HeﬁCTBHﬂ CJIOKCHHUS BCKTOPOB, BBIYUTAHHA BCKTOPOB U
YMHOKCHHSA BCKTOpa Ha 4YMCIIO, O6'b$ICHSITB, KakKuMH CBOMCTBAMH OHH

o0mamaroT

6.15

[IpumeHsTh NpaBUiIO Napauieaenunea Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTI) MOHATHUAMU: ACKAPTOBBI KOOPAHMHATBI B IMPOCTPAHCTBE,
BCKTOP, MOAYJIb BCKTOpaA, paBCHCTBO BCKTOPOB, KOOPAHWHATBHI BCKTOpPA,
yroai MCExAy BCKTOpaMu, CKaJIIpHOC IMPOU3BCACHHUEC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuts cymMMy BEKTOpOB M NPOU3BEACHHE BEKTOpa Ha YHUCIO, yrol
MEXAYy BEKTOPaMH, CKaJISIpPHOE MPOU3BEACHUE, PACKIIaAbIBaTh BEKTOP IO

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI> IIJIOCKOCTh YPAaBHCHUCM B I[GKapTOBOﬁ CUCTCME KOOpAWHAT

6.19

Pemrate mpocrelimne TreOMETpUYECKHE 3aJadyd  Ha IPUMEHEHME

BCKTOPHO-KOOPAWMHATHOT'O METOAa

6.20

Pemats 3aJa4d Ha JA0Ka3aTCIbCTBO MAaTEMAaTHYCCKHUX OTHOIIICHUHN H
HaXO0XJICHUC ITCOMCTPUICCKHUX BCIWNYHH I10 06pa3uaM WK aJIrTOpUTMam,
IIPpUMCHSA HU3BECTHBIC MCETO/bI npu PEUICHUN CTaHAAPTHBIX

MaT€MaTUYCCKUX 3aaa4

6.21

[IpumensTh mnpocTeline MNporpaMMHBIE CpPEACTBA M DJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMEI ITPH PCIICHHUU CTEPCOMETPHUICCKUX 3ada4

6.22

[IpuBoUTE MpUMEpPbl MaTEMaTHYECKHUX 3aKOHOMEpPHOCTEH B MpHUpOJE U

KU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBE

6.23

[IpuMmeHsTh TOJY4YeHHbIE 3HAHUS Ha MPaKTUKE: aHAIU3UPOBATH
peayibHbIE CUTyallMd M TMPUMEHSATh W3YyYEHHBIE MOHATHS B IpOLEcce
MOMCKA pELICHUsT MaTeMaTH4eCKu CPOPMYIUPOBAHHON MPOOIEMBL,
MOJIETTUPOBATh pealibHbIE CUTYAIlMH Ha S3bIKE T€OMETPUHU, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C MCMOJIh30BAaHUEM T€OMETPHUYECKUX MOHATUU U
TeopeM, arrmapara anreOpbl, pemaTs MPaKTHYeCKUe 3aJa4i, CBSI3aHHBIE C

HaXOXXIACHUEM I'COMCTPHUUCCKUX BCIINYNH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

I'eomerpus

7.1

OcHOBHbBIE TIOHATUS CTEpEOMETpUHU. Touka, HpsMas, IUIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  akCMOMAaTMYECKOM  TOCTPOEHHUH  CTEPEOMETPHUH:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

7.2

B3aumHoe pacrnonokeHue TpAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuleJIbHbIE W CKpeluBaromuecs mpsMble. llapamnenbHOCT NpsMBIX H
IJOCKOCTEH B  MPOCTPAHCTBE: TMapajUIe/IbHBbIE TMpsSMbIE B  MPOCTPAHCTBE,
MapaJIEIbHOCTh TPEX MPSMBIX, MapPaLUICIbHOCTh NPSMOW M TUIOCKOCTH. YTJbI C
COHAINpPABJICHHBIMU CTOPOHAMHU, YroJl MEXKIy TMpSMbBIMH B IPOCTPAHCTBE.
[TapannensHOCTh MIIOCKOCTEN: MapajulelIbHbIE MIOCKOCTH, CBOMCTBA MapasulebHbIX
mockocTei. [IpocTelimme mpocTpaHCTBEHHBIE (PUTYphl HA INIOCKOCTH: TETPAdIp,

KyO, mapaJijiesienumne, NoCTpoeHne CeueHnuin

7.3

[lepneHIUKYIApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpAMbIE B
MIPOCTPAHCTBE, MPsIMble MapaslieibHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEPIEeHIUKYIAPHOCTH MPSMON U TUIOCKOCTH, TEOpEMaA O MPSIMON MEePIEeHUKYIIPHON
IUIOCKOCTU. YTIJIBI B TPOCTPAHCTBE: Yrol MEXIy MpsSIMOM U IJIOCKOCTHIO,
JIBYTPaHHBIA YrOJ, JHMHEWHBIM yroi [AByrpaHHoro yria. Ilepmenmukynsap wu
HAKJIOHHBIE: PACCTOSHHE OT TOYKM A0 IUIOCKOCTH, PACCTOSHUE OT MPsIMOH 0
IJIOCKOCTH, MPOEKIUS (PUTYphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIOCKOCTEH:
NMpU3HAK  MEePHEHAUKYISIPHOCTH  ABYX  miiockocteil. Teopema o  Tpéx

NEpICHAUKYJIApax

7.4

Ilonsatue MHOI'OIrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OT'pAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIEC MHOT'OI'paHHUKH, pasBépTKa MHOT'OTpaHHUKA. HpI/BMaZ n-yroJibHas
npu3Ma, r'rpaHu U OCHOBAHUS IPHU3MBbI, IPAMASAd U HAKJIIOHHAA IPU3MBI, OokoBas u
TNOJIHAaA MOBCPXHOCTD ITPU3MBI. Hapannenennnen, HpHMOYTOJ'IBHHﬁ napajiiCJICIIUICq
U €ro CBOMICTBA. HI/IpaMI/IIIaI n-yroJjibHas nupamMuia, rpaid 1 OCHOBAHUC MMUPAMU/IBI,
OOKOBast M IOJHAS MOBCPXHOCTH MUpPAMUBbI, IIpaBUJIbHAA U y'CC‘-IéHHa}I nupamMmujaa.

ONEeMEHTHI nNpu3Mbl W HOHAPAMHIBI. HpaBI/IJ'ILHLIe MHOTOIPpaHHUKH: TIOHATUC




IIPaBUJIBHOIO MHOTIOTPAaHHUKA, IpPaBWIbHAs I[pU3Ma M IPaBWIbHAs NHUPAMUIA,
IIpaBUJIbHAS TPEYroJibHAs NUpaMUAa U NPaBWIbHBIN TeTpa’ap, KyO. Ilpencrasnenue
O IpaBWIbHBIX MHOTOTPaHHMKaX: OKTadJp, AoAeka’ap u ukocadapyrue CedeHus

IIPHU3MBbI U ITUPAMHUABI

7.5

CummeTrpusi B TPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOH,
IJIOCKOCTH. DJIEMEHThl CHMMETPUU B MHUPAMHJIAX, MapajliesenuIeax, IpaBuiIbHbIX

MHOT'OrpaHHUKax

7.6

Bbrunicnenue 371€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, numaroHanu, yriasl. Ilnomane
OOKOBOM TMOBEPXHOCTH W TOJHON NOBEPXHOCTH NPSIMOW MPU3MBI, IUIOIIAIb
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMOi mpu3Mbl. [1nomaas 60koBOM
MIOBEPXHOCTH H IOBEPXHOCTH MPAaBHIBHOM NHMPAMHUABI, TEOpeMa O IUIOMAIU

yceu€HHoi nupamupl. [lonarue 06 o0bEMe. OObEM MUpaMUIbL, TPU3MBI

7.7

[TonoGHble Tena B mpoctpaHcTBe. COOTHOMIEHHS] MEXKIY TUIOLIAIIMU TOBEPXHOCTEH,

00BEMaMHU TI0JTOOHBIX TET

11 KIJACC

Konx

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpust

6.1

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolre HUIMHAPUIECKONW MOBEPXHOCTH, OCh
UWIMHAPUYECKOH MOBEpXHOCTU. LlMmuHap: ocHOBaHUS W OOKOBas MOBEPXHOCTb,

oOpa3yolas 1 ocb, IJI0MIa/lb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

Konndeckas moBepXHOCTh, 00pa3yrolirue KOHHYECKON MMOBEPXHOCTH, OCh M BEpIIIMHA
KOHUYecKoi moBepxHocTu. KoHyc: ocHOBaHMe W BeplinHa, oOpasyomias U OcCh,
Ionaab OOKOBOM M TOJHOM MOBEPXHOCTU. YCEUYEHHBIH KOHYC: 0Opasylolue u

BBICOTA, OCHOBAHHA U OoxoBas IOBCPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IO MOBEpXHOCTH ceprl. B3anmuoe

PaCIIOJIOKCHHUEC C(bepbl Hn IINIOCKOCTH, KacCaTCJbHasi IIIOCKOCTb K ccbepe, Ijiomaab

cepsl

6.4

I/I3o6pa>KeHHe TCJI BpallICHUA Ha TIIIOCKOCTH. PaSBépTKa ONUIMHAPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOTI'OTpPAHHUKOB. MHOFOFpaHHI/IK, ONMCaHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCAHHAsA B MHOTOTPAaHHUK, UJIA TCJIO BPAIlICHUA

6.6

[Tonsitne 06 o0béMe. OcHOBHBIE cBOlicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajienenunena u ciaenctsus u3 He€. OO0bEM LMIMHIpA,

KoHyca. O0BEM 1mapa u miomaapb chepsl




[TogoGuble Tema B mpoctpaHcTBE. COOTHOIICHUS  MEKIY  IUIOMIAIIMU

07 MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ
6.8 Ceuenust nunuHApa (MapajuiesIbHO M NEPHEHIUKYJISIPHO OCH), CEUEHHUs KOHyca
' (mapanienbHOE OCHOBAHUIO U IPOXOSIEE YePE3 BEPILKHY), CEUECHUS 11apa
Bexrop Ha miockoctu U B mpocrpaHcTBe. ClI0O)KEHME M BBIUWTAHUE BEKTOPOB.
6.9 YMHOkeHHEe BeKTopa Ha 4ucio. PasnoxeHne BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekropaM. [IpaBunmo mapamenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHEHHUEM IIPAaBUJI JCHUCTBUM C BEKTOpaMU
[IpssMmoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BeKTOpA.
6.10 [Ipocreiime 3amaun B KOOpAMHATax. YToa Mexay BekTopamu. CkansipHoe

MMPOU3BCACHUC BCKTOPOB. Brranciaenue YIJI0B MCXKAY MNPAMBIMH WU ITJIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METO/ IPU PEIIEHUHA FEOMETPUYECKHUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPsIeMoro OCHOBHOIi 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Brnanenne meromamMu J0Ka3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3a7ad;
ymeHue GopMyIupoOBaTh M OINEPUPOBATh TOHATUSIMH: OIPEJCICHHE,
akcuoma, Teopema, CIEACTBHE, CBOWCTBO, MPHU3HAK, J10Ka3aTelIbCTBO,
paBHOCUIIbHBIE (DOPMYITMPOBKH; IPUMEHSTH UX; YMEHHE (OPMYIUPOBATH
00paTHOE W TPOTUBOIOJIOKHOE YTBEP)KIEHUE, MPUBOJIUTH MPHUMEPHI U
KOHTPIIPUMEPHI, HCIOJIB30BaTh METOJI MaTEeMaTU4YeCKOW WHIYKITUH;
MPOBOJUTHh  JIOKA3aTENbHBIE PACCYKIEHUS TIPH pEIICHUH  3ajad,
1 OLICHUBATh  JIOTMYECKYID  MPAaBUIBHOCTh  PACCYKICHUH; yMEHHUE
OTIEpUPOBATh MOHATUSAMHU: MHOKECTBO, MOJAMHOXECTBO, ONEPALUU HaJ
MHO>X€CTBAMU; YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar Ui ONMUCaHUs peajlbHbIX MPOIECCOB U SBJICHUHN U MPHU PEeUICHUH
3aja4, B TOM 4YHCIE U3 JAPYrux Y4eOHbIX MpEIMETOB; YyMEHHE
OTIEPUPOBATH MOHATUAMH: Tpad, CBA3HBIN rpad, AepeBo, MUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTb W OIUCHIBaTh TIpadbl pa3InYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAaThb Fpa(bbl IIpyu pCIICHUH 3aJa4

VYmenune OIICpHUPOBATH IMNOHATHAMHU: HATypaJlbHOE YHCJIO, LCJIO€ 4YHCIIO,
CTCIICHb C LECJIbIM ITOKA3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHb
C panroHaJIbHbBIM IIOKa3aTcClJIEM, CTCIICHb C HeﬁCTBHTeHLHLIM
IIOKAa3aTcCJiICM, J'IOFapI/I(bM quciia, CHUHYC, KOCMHYC W  TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK 110 MOAYJI, PpalflMOHAJIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YqHucClio, MHOXCECTBa HAaTypaJbHBIX, O CIbIX,
2 padOHAJIbHBIX, JEHCTBUTEIIbHBIX YUCCII, YMCHUC  HCIIOJIb30BATH
IMPU3HAKU JOCIINMMOCTH, HaVMEHBIINH O6IJ.[I/II71 ACINUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCHICHUHN 3aJia4; 3HAKOMCTBO C
pa3JInIYHbIMU INO3MIMHOHHBIMHA CHUCTCEMaMU CUHCJICHHA, YMCHHC
BBHINIOJIHATh BBIYMCICHHE 3HAUCHUU M npeo6pa30BaHH$1 BLIpa)I(CHHf/'I (¢{¢]
CTCIICHAMHU H J'IOI“apI/I(I)MaMI/I, HpCO6p8.30BaHI/ISI ,Z[pO6HO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OIICPUPOBATH IMMOHATHUAMH: IMOCICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuuecKas IIPOTpeECCHsl,
OecKkOHEYHO yOBbIBAlOIIash TIEOMETpUYEcKas MpPOrpeccus; yMEHHE
3a/1aBaTh MOCJIEI0BATEIBLHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpUPOBATH MOHATHAMHU: KOMILJIEKCHOE YHCIIO,
CONPsDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYNb U apIyMEHT KOMIUIEKCHOTO
gyrcna, (¢GopMa 3amMcH  KOMIUIEKCHBIX uucenl  (reoMerpuyeckas,
TPUrOHOMETpUUYECKass MW  anreOpavueckas); yMeTb  IPOU3BOJUTH
apudmeTnyeckue NAEHCTBUS C KOMIUIEKCHBIMU YHUCIIAMM; HPHUBOJIUTH
MpUMEpPbl  HCIIOJIb30BAHMUS ~ KOMIUIEKCHBIX  YHCENl;  ONEepUpOBaTH
MNOHATHSAMM: MaTpuia 2x2 u  3x3, onpeaenuTenb MaTpPHUILIb,

FGOMeTpI/ILICCKI/II\/JI CMBICJT OITPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: PAlMOHAJbHBIE, HWPPALUOHAIBHBIE,
MoKa3aTejabHble, CTENEHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPHUYECKHE
YpaBHEHUS W HEPABEHCTBA, HUX CHUCTEMBbl; yMEHHE OIEepUPOBATH
MOHATHSMH: TOKJIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHUe, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPABEHCTB, PaBHOCHUJIBHOCTH
ypaBHEHUH, HEpPaBEHCTB M CHUCTEM; YyMEHHE pelllaTh YpaBHEHUS,
HEpPaBEHCTBA M CHUCTEMbI C TMOMOIIBIO PA3IMYHBIX MPUEMOB; peIlIaTh
yYpaBHEHHUS, HEPAaBEHCTBA U CHCTEMBl C [apaMeTpoM; MPUMEHSThH
ypaBHEHUS, HEPABEHCTBA, UX CUCTEMbI Ul PEHICHHUS MaTeMaTUYeCKUX

3a/lav U 3aJia4 U3 pa3JIMIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HU

YMeHue onepupoBath MOHATUSAMU: (GYHKIUSA, YETHOCTh (YHKIIUU,
HNEPUOJUYHOCTh (YHKIMH, OTPAaHUYEHHOCTh (PYHKUIHH, MOHOTOHHOCTD
GbyHKIMH, SKCTpeMyM (QYHKIHMH, HauOoJblliee U HaMEHbIlIee 3HAYCHUS
(yHKIIMHM HA IPOMEXKYTKe, HempepbiBHAS (QYHKIINSI, aCHMITOTHI Tpaduka
(GbyHKIMY, IepBas U BTOpasi MPOU3BOAHAS (DYHKIIMU, TEOMETPUUYECKUN U
(u3nuecKkuil CMBICI TPOU3BOJAHON, MEepBOOOpa3Has, OIpeneIEHHbIN
UHTErpall; YMEHHE HaXOIUTh AaCHUMMOTOTHI rpaduka (QyHKIHH;, YMEHHE
BBIYUCIISITH  MPOU3BOJHBIE CYMMBbI, IPOU3BEACHMS, YacTHOIO U
KOMIO3UIMH (YHKIHMMA, HAXOIUTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GYHKIMHM; yMEHHE HaXOIUTh MPOU3BOJHBIE SJIEMEHTAPHBIX (YHKIIHIA,
YMEHHE HCIOJIb30BaTh MPOU3BOJHYIO IS HCCIEAOBaHUS (YHKIIMIA,
HaXOJWTh HAuOOJBIINE M HAUMEHbIME 3HaueHUS (YHKIUI; CTPOUTH
rpaduky MHOTOWJIEHOB C HCIIOJIb30BAaHUEM amrmapaTa MaTeMaTHUeCKOTO
aHa/lM3a; TMPUMEHSATh TMPOU3BOAHYIO IS HAXOXKACHUS HAWIY4dIIero

peuicHrd B INPUKIAJAHBIX, B TOM YHCJIC COUHAJIbHO-3KOHOMHUYCCKUX U




(u3nuecKknx 3aJa4ax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTY C TIOMOIIIBIO
WHTErpana; MPUBOIUTh MPUMEPhIl MAaTEMATUYECKOTO MOJCIHPOBAHUS C

oMoIbI0 U depeHInaTbHBIX YpaBHEHUN

YMenue omnepupoBaTh MOHATHSIMHU: rpaduk QyHKIUH, oOpaTHAs
GbyHKIMs, KOMOO3UIUs (YHKUWH, JUHEHHAs (yHKIHS, KBaapaTHIHAS
¢byHKIUS, paroHaIbHas GyHKLMS, CTENEHHAs byHKIMS,
TpUTrOHOMETpHYeckne  (yHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMM, TOKaszaTeiabHass U Jiorapupmuyeckas (QyHKIUU; YyMEHHE
CTpOUTh TpadUKHU H3YYEHHBIX (DYHKUMH, BBIIOJHATH MpeoOpa3oBaHusd
rpadukoB (QyHKIMM, HCTIONIB30BaTh TPpadUKU ISl U3yUYEHUs MPOLIECCOB U
3aBUCHUMOCTEH, NP PEIIeHUH 3a7ad U3 JIPYruX Y4eOHbIX IPEIMETOB U
3a/1a4 U3 peabHOM KU3HHU; BhIpaxaTh (OpMyIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMM; HCIIOJIb30BATh CBOMCTBA M rpapuku GyHKUMH U1
pelleHns ypaBHEHUH, HEPABEHCTB U 3aJay C MapaMeTpaMu; U300paxaThb
Ha KOOPJIMHATHOM IUIOCKOCTM MHOXECTBA pEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBbIE 33/ladll Pa3HbIX TUIOB (B TOM YHCJE Ha
MIPOLIEHTHI, JOJU U YacTH, Ha JBWKEHHE, paboTy, CTOUMOCTbh TOBAPOB U
yCIIyT, HaJIOTH, 3a/1a4i U3 00JIaCTH YIPaBJICHUSI JIUYHBIMHU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHUS, YpPaBHEHHs, HEPAaBEHCTBA M HX
CUCTEMbI IO YCIIOBUIO 3a/1ayM, HCCIEAO0BaTh MOJYYEHHOE pEIIeHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, yMEHHE MOJAEITUPOBAThH
peaJibHbIE CHUTYaIlMM Ha SI3bIKE MATEeMaTHKH; COCTaBJSTh BBIPAKCHHUS,
ypaBHEHHUs, HEPaBEHCTBA M MX CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJENU C UCIOJB30BaHUEM armapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylibTat

YMeHue onepupoBaTh MOHATUAMU: CpefHee apuMeTHYecKoe, MeuaHa,
HauOoJiplllee M  HAMMEHbIIEe 3HAYeHUs, pa3Max, Jucrepcus,
CTaHJAPTHOE OTKJIOHEHHE 4YHCIOBOIO Habopa; YMEHHME MW3BIIEKATh,
UHTEPNPETHPOBaTh HH(POpPMAILNIO, TPEICTABICHHYI0 B TaOiauIax, Ha
aMarpammax, rpagukax, OTpaxarolryto CBOMCTBA pealbHbIX MPOLECCOB U
SIBJICHUI; MPEICTABIATh HH(OPMALMIO C TIOMOLIBIO TAONIHUI] U THArpaMM;
UCCIIEIOBaTh CTAaTUCTUYECKHE JaHHBIE, B TOM 4YHCIE C IPUMEHEHUEM
rpadUUecKuXx METOJOB U  JJEKTPOHHBIX  CPEICTB; TIpadUuecKu
UCCIIeIOBaTh COBMECTHbIE HAOJIOAEHUS C IOMOIIBI0 JUarpamm

pacccuBaHuAa U JIMHEHHOM perpeccuun




YMeHue onepupoBaTh IOHATHUSAMHU: CIydalHBIA OIBIT WM CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIYy4alHOTO COOBITHS; yMEHHE BBIUYUCIATH
BEPOATHOCTh C HCIIOJIB30BAaHHEM TI'paUuecKuX METOJIOB; NPUMEHSTH
(GOopMyNBI CIIOKEHUS M YMHOXEHHS BEPOSTHOCTEH, (OpMYITy MOIHON
BeposATHOCTH, (popmyny bepHyim, komOuHAaTOpHBIE (GAKTHI U (HOPMYJIBL;
OIICHUBAaTh BEPOSITHOCTU pEAIbHBIX COOBITUI; YMEHHE OIEpUPOBATh
NOHATUSAMHU: CllydallHas BEJIMYMHA, pPAaCHpPEIEICHUE BEPOSITHOCTEH,
MaTeMaTHYECKOE OYKHUJAHWE, TUCIEPCUS U CTAHJAPTHOE OTKJIOHEHHE
ClIydallHOM BENWYMHBI, (QYHKIUU pacnpefeNeHuss U IUJIOTHOCTH
PaBHOMEPHOTO, IIOKA3aTCIIbBHOTO W HOPMAJIbHOTO  PACHpPENEICHUMN;
YMEHHE HCIOJb30BaTh CBOWCTBA W3YYEHHBIX pACHpEACIICHUN I
pelleHus 3a1ad; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/Ibl BBIOOPOUHBIX HCCIIEOBAaHUMN; YMEHHE TPUBOAUTH MPUMEPHI
MPOSIBJIEHUS 3aKOHA OOJIBIIUX 4YHCEI B MPHUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONEPUPOBATh MOHATUIMH: COYETAHUE, ITEPECTAHOBKA,
YHUCIIO COYETaHWH, YHCIO MepecTaHoBOK; OuHOM HpioToHa; ymeHue
MPUMEHATh KOMOMHATOPHBIE (aKThl M PACCYKICHUS Ul PELICHU 3aa4;
OLICHUBATh BEPOATHOCTH peaJIbHBIX COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIeNIb M MHTEPIPETUPOBATH MOTYYEHHBIN pPe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, TNpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BeJIMYMHA yIJa, IUIOCKUHA yroi,
JNBYTPaHHBIA yroyl, TPEXTPAaHHBIA Yroj, CKpEHIMBAIOIINECs MpsMBbIE,
apajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEH, Yroi
MEXIy MPSMBIMH, YrOJ MEXIY MNPSAMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCcCTOSIHUE OT TOYKHU A0 IJIOCKOCTH, PACCTOSIHUE MEXIY
OPSIMBIMHU, PACCTOSIHUE MEXTY MIIOCKOCTSIMU; YMEHHE UCIIOIb30BaTh MPH
pellleHnr 3aJa4 M3y4eHHbIEe (aKThl U TEOPEMbl MJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpA; CTPOUTH
MaTeMaTHYeCKUe MOJIEIH C TOMOIIBI0 T€OMETPUYECKUX TOHITHH U

BCJIIMYHMH, pCIIaTh CBA3aHHBIC C HUMHW MMPAKTUYCCKUC 3aJa9n
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YMeHue onepupoBaTh MOHATHAMM: IJIOMIAAL (QUIYpBl, 00bEM (UTYpHI,
MHOTOT'pPaHHMK, MPABUJIBHBIH MHOTOTPAHHUK, CEYEHHE MHOTOIpaHHMKA,
KyO, mapamienenunen, npusMma, nupamuaa, (urypa U IMOBEPXHOCTh
BpallleHus, UIMHIpP, KOHYyC, map, chepa, miomans chepbl, IUIONaab
MOBEPXHOCTH MNHUPAMHJIBI, TPU3MBI, KOHYCa, IMJIMHIpPA, 00bEM Kyda,

OpsAMOYT'OJIbHOTO MapaJuICiCruicia, mnupamMuabl, NPU3MbI, LHUIWHIpPA,




KOHYCa, 1l1apa, pa3BEPTKAa MOBEPXHOCTH, CEUYCHUs KOHYCa M LWIMHAPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYCHUE 11apa, IIOCKOCTD,
Kacatomasicsi cepsl, IUIUHIPA, KOHYCa; YMEHHE CTPOMTH CEUCHUE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpaLICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHUE TMPUMEHSTH CBOWCTBA T€OMETPUUYECKHX (UTYP, CAaMOCTOSTEIHHO
(GbopMynHpOBaTh OINpeNeIeHUs] H3y9aeMbIX (DUTYp, BBIABUTATh THIIOTE3HI
O CBOICTBax M NMpHU3HAKAX F€OMETPUUYECKHUX (PUryp, 0OOCHOBBIBATH WUJIU
OmnpoBepraTh HX; yMEHHE MPOBOAMUTH Kilaccuukanuio ¢uryp 1o
pPa3IMYHBIM IPHU3HAKaM, BBINOJHATHE HEOOXOJUMBIE JIOMOJHUTEIbHBIE

MOCTPOCHUS
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VYMmenne ONICpUpOBaAThH IIOHATUAMMU. JIBUKCHUE B IPOCTPAaHCTBE,
MapajuIeNIbHBIN MTePeHOC, CHMMETPHs Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, IMpeoOpa3oBaHue TMOA00Us, MOJ00OHBIE (GUIYphI; yMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE (UTYpHI, B TOM 4YHCJE B MPUPOJE,
HUCKYCCTBEC, APXHUTCKTYpPE, HCIOJB30BaTh T'€COMETPHUYCCKUEC OTHOMICHUSA
MpU pelIeHUH 3a/la4; HaXOJIUTh T€OMETPUYECKHE BEIMYUHBI (JUIMHA,
yroj, IJiomaas, o0bEM) MpU pelmIeHWH 3a7a4 U3 APYTHX YydeOHBIX
MPEeIMETOB U U3 pealbHOMN KU3HU; YMEHHE BBIYUCISATH T€OMETPUUYECKUE
BEJIMYWHBI (JUTMHA, YTOJ, TUIOIIaab, OOBEM, IUIOMIAIh TOBEPXHOCTH),
UCIIOJIb3YSl M3YYEHHbIE (OPMYIBI U METOJbI, B TOM YHCJE: IUIOIIAIb
MOBEPXHOCTU MUPAMUJIbI, TPU3MBL, KOHYCA, WIMHAPA, IIOWAaAb chepbl;
00bEM Ky0a, IpSAMOYTOJIBHOTO Mapajulesienuiesa, MUpaMHIbl, MPU3MBL,
WIMHApA, KOHYycCa, IIapa; yMEHHE HaxOIUTh OTHOILIEHHE OOBEMOB

1o I00HBIX PuUryp
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YMeHue ONCpUPOBATH HOHATUAMU: IIPAMOYT'OJIbHAA CUCTEMA KOOPAWHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAWHATBI BCEKTOpP4, CyMMa BCKTOPOB,
IMPOU3BCACHHUC BCKTOpPA Ha YHUCIIO, PA3JI0KCHHUE BCKTOpa IIO 6a3Hcy,
CKaJIIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BECACHUC, YI'OJI MCKIAY
BCKTOpPAaMHU; YMCHUC HCIIOJIB30BATh BeKTOpHBIﬁ u KOOpI[I/IHaTHBII\/'I MCETOJ
L pCHICHUSA TCEOMCTPUYUCCKHUX 3aJa4 W 3a4a4d JpYrux y‘{e6HLIX

MpeaAMETOB
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YMmenue BLI6I/IpaTI> NOAXOAAIIMKA METOJ A peuiCHud 3aJaydu;
NNOHUMAHUC 3HAYUMOCTU MATCMATUKU B MH3YUCHUH MPUPOJHBIX U
O6IJ.ICCTBCHHLIX npoueccoB U HBHCHHﬁ; YMCHHC  pacCIlO3HAaBaTb

NOpOsABJIICHUC 3aKOHOB MAaTECMATUKHU B HUCKYCCTBC, YMCHUC IIPUBOIAUTH




OpUMEPbl  MATCMATHUYCCKUX

MAaTeMaTU4EeCKOU HAyKH

OTKPBITUM  POCCUHCKOU

u

MHUPOBOU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Kon
1 Yucna v BIYMCICHUS
1.1 Harypanenblie u nensie uyncna. [Ipu3Haky qenMMOCTH HEIbIX YUCE
. Pammonaneupie  uncna. OOBIKHOBEHHBIE W JIECATUYHBIE ApOOHM, TMPOIICHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE JPOoOH
13 Apudmernueckuil KOpeHb HaTypaJbHOW CTeneHu. JeHcTBus ¢ apupMeTHYeCKUMHU
' KOpHSIMH HATYpaJIbHOW CTETIeHU
14 Crenens ¢ nensiM nokaszareneM. CTeneHb ¢ palMoHalbHBIM MoKkazareneMm. CBoiCTBa
' CTETeHU
Ls CuHyc, KOCHMHYC M TaHI'€HC 4YHCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie U HaTypaJbHBIE JOTapUPMBbI
JlefictButenbHble  4uciaa. ApupMETHYECKHE Omepalud C JACHCTBUTEIbLHBIMHU
1.7 yrcnamu. [IpubnuxéHHble BRIYUCICHUS, IPaBUiIa OKPYIJICHUS, IPUKUIKA U OIICHKA
pe3ynbTaTa BIYUCICHUN
1.8 [IpeoOpazoBanue BeIpaKeHUH
1.9 KomnunekcHeie uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIC YPABHEHHS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerprueckue ypaBHEHUS
24 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS
2.5 [enbie u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppaunonanbHbeie HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 Cucrempl 1 COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMmu
2.11 Martpuna cucTeMsl TMHEWHBIX ypaBHEHUH. ONpeaenuTens MaTpHULIb
3 OyHKIMH U TpapUKH




Oynkius, cnocoObl 3amanus ¢yHkuuu. ['paduk dysxmum. B3zaumHo oOpaTHbIE

> ¢ynkuuu. Yérneie u Heu€étHeie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompeneneHuss W MHOXKeCTBO 3HaueHWd ¢yHkumu. Hymn ¢dysxmmm.
32 [IpoMexxyTKH  3HAKOTOCTOSHCTBA.  [IpOMEKYTKM  MOHOTOHHOCTH  (DyHKIWH.
' MakcuMymbl 1 MHHUMYMBI (GyHKOuu. Haumbousbliee u HaWMeHbIee 3HAYCHUE
(GYHKIMHU Ha TPOMEXKYTKE
33 CreneHHasi (yHKUMS C HaTypaJbHBIM M IIETBIM TOKa3areneM. EE cBoiicTBa
' rpaduk. CoiicTBa U rpauk KOpHS n-0il cTeneHu
34 Tpuronomerpuueckue GyHKIINU, UX CBOMCTBA U IPaPUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, X CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcuMnrorel rpapukoB ¢yHkumid. CoiicTBa  (QYHKIMIA,
' HEMpPEepBIBHBIX HAa OTPE3Ke
3.7 IlocineqoBaTenbHOCTH, CIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEN
3.8 Apudmernueckas u reomerpuueckas rnporpeccuu. opmyia ClI0XKHBIX MPOIIEHTOB
4 Hauana matemaTnyeckoro aHaamsa
4.1 [TpousBoanas pynkuun. [Ipon3BoaHbIE 37IEMEHTAPHBIX (DYHKIIHMA
[IpuMeHeHre TNPOM3BOTHOW K HCCIEAOBaHWIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 skcTpeMyMmbl. HaxoskieHne HanOobIIero U HaUMEHBIIIETO 3HaueHUs (QYHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Unrerpan
5 MHosxecTBa U JIOTHKA
5.1 MHoO3kecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposTHocTh
6.3 Komb6unaTtopuka
7 I'eomerpus
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

1. YueOuuxku mug 10 u 11 xmaccos.
2. ITocoOwust U1 MOATOTOBKH K TOCYAAPCTBEHHOM aTTECTAIlMK 10 MAaTEeMaTHKE 32 KypC
CpeaHEN MIKOJIBI.

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

1. HopmatuBHbie nokymeHThl: DenepanbHas paboyasi mporpaMmma CpelHero OoO0IIero
00pa3zoBaHus IO MaTeMaTHKE.

2. VYuebnuku g 10 u 11 xnaccos.

3. TlocoOwus myist MOATOTOBKH K TOCYJApPCTBEHHON aTTECTAIMH 110 MaTEMATHKE 3a KypC
CpeaHEN MIKOJIBI.

4. HaydHasi, HAy9HO-TIOMYJISIpHAs, UICTOPHYECKast TUTEPATypa.

5. CnpaBoyHble OCOOHS (PHIMKIONEANU, CIOBApH, CIPABOYHUKU 10 MaTeMaTHKE U
T.IL.).

6. Metonuyeckue nocoOus i yUUTEs.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET

1. www.edu.ru (caiit MOuH P®).

2. www.school.edu.ru (Poccutickuii 061meo0pa3zoBaTeabHbIN OPTAN).

3. www.pedsovet.org (Bcepoccuiickuit TaTepaeT-nencoser)

4. www.fipi.ru (caiiT DeaeparbHOTO HHCTUTYTA MEIAarOTHUYECKUX U3MEPECHUI).

5. www.math.ru (MHTEepHET-TIOIZIEPIKKA YIUTEICH MAaTEMATHKH ).

6. www.mccme.ru (callT MOCKOBCKOTO IIEHTpa HEPEPHIBHOTO MATEMATUIECKOTO

oOpaszoBaHus).

WWW.it-n.ru (ceTb TBOPUYECKUX YUHUTEIICH )

8. www.som.fsio.ru (ceTeBoe 00beTUHEHNE METOIUCTOB)

9. http:// mat.1september.ru (caiiT razeTsl «MaremaTuKa»)

10. http:// festival.1september.ru (pectuBans nenaroruueckux unaeit « OTKPHITBHINA YPOK»
(«ITepBoe ceHTAOPs»)).

11. www.eidos.ru/ gournal/content.htm (MuTepHeT - xypHan «Diaocy).

12. www.exponenta.ru (00pa3oBaTelIbHbII MATEMAaTUYECKU CANT).

13. kvant.mccme.ru (35eKTpoHHAs Bepcus xypHaina «KBaHT».

14. www.math.ru/lib (a5eKTpoHHasE MaTemMaTH4ecKas OMOIUOTEKA).

15. http:/school.collection.informika.ru (exuHas koyekius mUGPOBBIX 00pPa30BaTEIbLHBIX
pecypcoB).

16. www.kokch.kts.ru (on-line TectupoBanue 5-11 kmaccsl).

17. http://teacher.fio.ru (megarornueckast Mactepckas, ypoku B lHTepHeTe u apyroe).

18. www.uic.ssu.samara.ru (myTeBoAuTensb «B Mupe HayKu» JUIs IKOJBLHUKOB).

19. http://mega.km.ru (Merasunuknonenust Kupuina u Medoaus).

20. https://siriusolymp.ru/ (caiit Cupuyc, BOILLI).

21. http://www.rubricon.ru, http://www.encyclopedia.ru (cailTbl « JHIMKJIOTIETUID).
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