MHUHUCTEPCTBO ITPOCBEIIEHUS POCCUNICKOMN ®EAEPAIIAN
MunucrepcerBo o6pasosanus Teepckoii o6iactu
OTtzaes oGpasosanus AqvuancTpannn 3y610BCKOro MyHHLHIAILHOIO

OKpyra

MBOY "llexoaaunckan COILL "

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
IIIMO yuwuTtenei 3aMeCTUTeNb TUPeKTOpa ,ZII/Ip?.KfE'
IIPEIMETOB €CTECTBEHHO- 110 YBP y 7
HAYYHOTO ITUKJIA ﬁ/— Ho.
ﬁ'// Hosukosa O.A.
ITpux
Hosukosa O.A. 0162

TTporoxon Nel oT «28» aBrycra 2025 .
«28» aBrycra 2025 .

PABOYASI IIPOTPAMMA
(ID 7134095)

y4eGHoro npeamera «'eomerpus. BazoBblii yposenn»

I oOyuaronuxcst 10-11 kimaccos

I. Hlexonmuno 2025 ron



IMNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydyeOHoro kypca «['eomerpusi» 0a30BOTO ypOBHS IS
oOyvarormuxcst 10 —11 kmaccoB pa3paborana Ha ocHOBe DenepanbHOTO
rocyZIapCTBEHHOTO 00Pa30BaTEIHHOTO CTaHApTa CPeHEro o0IIero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K
MaTeMaTH4eCKOMY OOpa30BaHUIO, M TPATUIUA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzamus nporpamMmbel 00ecTieunBaeT OBIAJCHUE KITIOYEBBIMU KOMITETCHIIUSMH,
COCTABJISIFONIIUMU OCHOBY IS CaMOPa3BHUTHsSI M HEMPEPBIBHOTO 00pa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO W II03HABATEIBHOIO Ppa3BUTHUS
JUYHOCTU O0YyYarOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Baxnoctp ydeOHOro Kypca TeOMETpMHM Ha YpPOBHE CpPEIHEro oOIIero
oOpa3oBaHusi OOYCIIOBJIEHA MPAKTUYECKOW 3HAYUMOCTBIO METANpPEAMETHBIX U
NPEeIMETHBIX PE3yJbTaTOB OOYUYEHHUS TCOMETPHH B HAIPABICHUU JHMYHOCTHOTO
pa3BuThsA oOOydaromuxcs, (GOopMUPOBaHUSA (YHKIIMOHATHLHOW MaTeMaTUYECKOM
TPaMOTHOCTH, U3YUYCHHUS APYTUX yUEOHBIX AUCHMILINH. PasButne y oOyuaronmxcs
NPaBWIBHBIX NPEACTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHHH T€OMETPHUYECKHX
abCTpakiyii, COOTHONICHHH PEAJIbHOTO M HWICATBHOT0, XapaKTepe OTPaKCHUS
MaTEeMaTHYECKONH HAayKOH SIBJICHHH M TMPOLIECCOB pPEATbHOTO MHpa, MECTe
TE€OMETPHH B CUCTEME HayK U POJIM MaTEeMaTHUECKOTO MOJIECTUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yYaIlUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOJAMMBIX JUIsl aJamnTalid B
COBPEMEHHOM OOIIIEeCTBE.

['eomeTpus siBiIsIeTCS OJHUM M3 0a30BBIX NMPEAMETOB Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, Tak Kak oOOECleYMBAaeT BO3MOXHOCTb H3Y4Y€HHUS Kak
JTUCIHIUIMH €CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH, TaK U TYMaHUTaPHOM.

Jlornueckoe MbllUIeHHE, (HOPMUPYEMOE IMpPU H3YYEHHU OOyYarolIUMHUCA
MOHATUWHBIX OCHOB T€OMETPHH U MTOCTPOCHUH IIETIOYKH JIOTHIECKUX yTBEPKICHUN
B XO/I€ DEIIEHUS TEeOMETPUYECKHX 3a7ad, YMEHHE BBIIBUTATh U OMpPOBEPraTh
TUMOTE3bl HETOCPEICTBEHHO HCIONB3YIOTCS MPHU PEHICHUH 3a/ad eCTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3uKu.

YMeHue opueHTHpPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 0ONacTIX AEATeNbHOCTH 4YenoBeka. OpHeHTalHs YelOBEKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIualbHOro ObITHA, (opMma
OTPaXEHUS OKPY’KAIOLIETO MHpA, YCIOBHE YCHEIIHOTO MO3HAHWA W AKTUBHOTO
npeoOpazoBaHusi  jAeWcTBUTENbHOCTH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu OO0BENUHSET pa3Hble BUIBI Y4EOHONW U TPYHOBOH JESITEIBHOCTH,



SBIIIETCSI OJHUM W3 MPO(PECCHOHAIBHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amaya (QopMuUpoBaHUS y OOYYaIOIIMXCS MPOCTPAHCTBEHHOI'O MBIIIJICHUS Kak
Pa3HOBUJHOCTH OOpPA3HOTO MBIINUICHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH 10 MHOTUM HAMPABJICHUSIM.

[lens ocBoeHust mporpamMMbl ydeOHOTo Kypca «l'eomeTpusi» Ha 0a30BOM
ypoBHE 00yueHus — oOmeoOpa3oBarebHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyyaroruxcst  yepe3  oOecredyeHWE  BO3MOXKHOCTU  NPUOOpETeHHs] U
WCIIOJIb30BAHUS CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUW U JCUCTBUHU,
crenu(UIHBIX TEOMETPUHU, BO3MOXKHOCTH YCIICIITHOTO MPOJAODKCHUS 00pa3oBaHUs
0 CTICIIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAHBIM HCTIOJIb30BAHHEM T'€OMETPHH.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM YpOBHE IIpeAHA3HAYEHA IS
oOyyJarouuxcsi CpelHel UIKOJbl, HE MCIBITHIBABIIMX 3HAYUTENIbHBIX 3aTPYIHEHUN
Ha YpPOBHE OCHOBHOI0 0011ero oopa3zoBanusi. Takum 00pa3om, oOydaroniuecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIIME MAaTeMaTUYECKUE YMEHHS, CBS3aHHbIC
CO crnenu(puKod TEOMETPUU U HEOOXOIMMBIE IS XU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETpHUIO Ooliee
rIyOOKO, €clii B JajbHEWIIEeM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUUYECKHX
3HAHMSIX B MPOPECCUOHATBHON JCATEITHHOCTH.

JlocTmkeHre 1eJIi  OCBOCHHUSI MPOTrpaMMbl OOECIEUMUBAETCA PEIICHUEM
COOTBETCTBYIOIIMX 3an1ay. IIpuoputeTHbiIMM 3aJadyaMH  OCBOECHHMSI  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kjaccax sBJISIFOTCS:

e (opMupOBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM

KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmupoBaHue mpeaCTaBICHUS O MHOTOTPAHHUKAX W TEJIaX BpaIlCHUS
KaK 0 BaXHEHUIIMX MATEeMAaTHUYECKUX MOJIEISAX, MO3BOJIAIONINX OMUCHIBAThH
U U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOUIEr0 MUPA;

e (¢opMupoBaHHME yMEHHUSI paclo3HaBaTh Ha YEPTEkKAX, MOJEIAX U B
peaIbHOM MHUPE MHOTOTPAHHUKHU U TeJla BPaIlCHHUS;

e OBJAJCHUE METOJAMH PEIICHHS 3a/lad Ha TOCTPOCHUS HAa M300pa’KEHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opMHuUpOBaHHWE YMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHSTUSMH O
MHOTOTPaHHHUKAX W TeJlaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIAJICHUE  QJITOPUTMAMU  PEIIEHUS  OCHOBHBIX  TWUIIOB  3aJay;
dbopMupoBaHUEe yMEHHUS MPOBOJUTH  HECIOXKHBIE JOKa3aTeIbHbIC
pacCykJieHusT B XOJI€ pEUICHUs CTEePEOMETPUYECKMX 3aJady W 3a7ad C
MPAKTUYECKUM COJIEPKaHUEM;

e pasBUTHE WHTEJUICKTY JTbHBIX U TBOPYECKUX CIIOCOOHOCTEH
OoOydJarommxcs, IMO3HAaBaTEIbHOM  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue (GyHKIIMOHATIBHOM IPaMOTHOCTH, pEeNeBaHTHOM
F€OMETPUM: YMEHHME PpACIO3HABaTh IMPOSBICHHUS T'E€OMETPUUYECKHUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B pEaNbHbIX KU3HEHHBIX
CUTyalusiX ¥ MpPH U3YYCHUU JPYTUX Y4YEOHBIX MPEAMETOB, MPOSIBICHUS
3aBHCHUMOCTEH U 3aKOHOMEPHOCTEH, (OpMyIHpoBaTh HMX Ha S3bIKE
IrE€OMETPUU U CO3/1aBaTh F€OMETPUUYECKHE MOJIEH, IPUMEHATh OCBOCHHBIN
F€OMETPUYECKUN amnmapar [l pEeleHUus NPaKTUKO-OPUEHTHUPOBAHHBIX
3aJlay, MHTEPIIPETUPOBATh U OLIEHUBATH MOJYYEHHBIE PE3YJIbTaThI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOrPaMMBI SIBIISIETCSI BKJIIIOYCHHE B KypC
CTEPEOMETPUM B Hayaje €ro M3y4YeHMs 3ajJad, peulaeMblXx Ha YpPOBHE
WHTYUTHUBHOTO MO3HAHUS, U ONpeeIEHHBIM 00pa3oM OpraHu3oBaHHasi paboTa Hajl
HUMH, 4YTO CHOCOOCTBYIOT PAa3BUTHUIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX MPOLECCOB, MOTUBUPYET K
JAJbHEUIIEMY N3yYECHHUIO ITPEAMETA.

[Tpennourenue oTAAETCA HATISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHUS, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTU. Pa3BuTue NPOCTPAHCTBEHHBIX IIPEACTABICHUN Y
yYalUXCS B Kypce€ CTEPEOMETPUM MPOBOAMTCS 3a CYET pelIeHUs 3aJad Ha
CO3JJaHME  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady HA  ONEPUPOBAHHUE
IPOCTPAaHCTBEHHBIMH oOOpazamu. Co3nanue oOpa3a HPOBOAUTCA C OMNOPOH Ha
HArJIAIHOCTh, @ OIepUpPOBaHME O0Opa3oM — B YCIOBUAX OTBICYEHHUS OT
HArJIAIHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 UCXOAHOTO COAEPIKaHMUS.

OcHoBHBIE cozeprKarenbHble TUHUN Kypca «I'eomerpum» B 10-11 knaccax:
«MHororpanHukm», «lIpsMble U IIIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpauieHus»,
«BeKTopbl 1 KOOpAMHATHI B TPOCTPAaHCTBE». DOPMUPOBAHKE JTIOTHUECKUX YMEHUN
pacrpenensieTcss HE TOJBKO IO COJEpkKATEIbHBIM JIMHUAM, HO WU IO TO0JaM
00yueHHUs Ha YPOBHE CpeTHEero o01Iero oopa3oBaHusl.

Copepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pPE3YJbTaTaM
OCBOEHHUSI pabodeil mporpamMmbl, pacnpeleNéHHbBIM M0 TofaM oOydeHus,
CTPYKTYPUPOBAHO TakKuM 00pa3oM, 4YTOObI OBJAJCHHE T€OMETPUUYECKUMU
MNOHATUSMU U HABBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, €
COOJII0/IEHNEM IIPHUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIFOUAJIUCH B
00IIyI0 CHUCTEMY TC€OMETPUYECKHX MPEICTABICHUN OOYYaroONIuXcs, pacliupss U
yray6ssis e€, o0pasys MpoYHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

Ha u3yuenne reomerpumn orBoaurcs 2 yaca B Hepenro B 10 knacce u 1 vac B
Heaemo B 11 kmacce, Bcero 3a iBa roga o0yuenus - 102 y4eOHbBIX daca.



COJEPXKXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsimble H VIOCKOCTH B IMIPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM IOCTPOEHHUU CTEPEOMETPHUMU:
aAKCHOMBI CTEPEOMETPUHU U CIICICTBUS U3 HUX.

B3anmHoe pacnosiokeHue IpsAMBIX B IMPOCTPAHCTBE: IIEPECEKAIOLIUECH,
napajuleJibHble M CKpenuBaronuecs npsmble. [lapainensHOCTs NpAMBIX U
IUIOCKOCTEH B MNPOCTPAHCTBE: MAPAJUIEIBHBIE TIPAMBIE B  IPOCTPAHCTBE;
[IapaJuIeNIBHOCTh TPEX MPAMBIX; MNapPAIECIBHOCTD NMPAMOW M IUIOCKOCTH. YTIUIBI C
COHAIIPaBJICHHBIMM CTOPOHAMM; YyIOJ MEXIy IpsAMBIMA B IPOCTPAHCTBE.
[TapamienbHOCT  IIJIOCKOCTEH: napajuieiIbHbIC IJIOCKOCTH; CBOMCTBaA
napajjieNbHbIX IUlockocTed. Ilpocreifiine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IUIOCKOCTHU: TE€Tpa’ip, Ky0, napajuieaenunes]; HoCTpPOCHUE CEUEHU.

[leprieHIUKYISPHOCTD NPSIMOM M IUIOCKOCTU: NEPIICHINUKYJISIPHBIE NIPSMBIC B
IIPOCTPAHCTBE, MPSAMBIC IAPAJIIEIAbHBIC W IEPIEHIUKYJISIPHBIE K IIJIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU IPAMOM M INIOCKOCTH, TEOpEeMa O IPsAMOU
NEPIIEHAUKYJISIPHON IIIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXIAY INPAMON U
IUIOCKOCTBIO;  ABYTPAHHBIA  yroJ, JIMHEHMHBIM YroJ  JIBYTPaHHOIO  yTJIa.
[leprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSIHUE
OT MmOpsAMOM A0  IUIOCKOCTH,  MHpoeKuust  (Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ IUIOCKOCTEW: MPHU3HAK  IEPIECHIUKYJSIPHOCTH  JIBYX
IJIOCKOCTEN. TeopeMa 0 TpEX MepneHIuKyIspax.

MHororpaHHuKu

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHHUKA, BBIITYKIIbIC
Y HEBBIIIYKJIbIC MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpnas
IpU3Ma; 'paHu U OCHOBAHUS MPU3MBI, NIpsiMasi U HAKJIOHHAs MpHU3MbI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuiesienunes; U ero csoucrsa. Ilupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE IUPaMU/Ibl; OOKOBAs U MOJIHAs IOBEPXHOCTh MUPAMUbL; IPABUIIbHAS U
yCedu€HHas INHUpaMuja. OJEMEHTbl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBUIIbHASA NpPU3MaA U
IIpaBWJIbHAS NMPAaMHJA; NPABUIIbHAs TPEYroJibHas INMHPAMHAA W TPABUIIBHBIN
TeTpasap; KyO. IlpeacraBieHue O MpaBUWIIBHBIX MHOTOIPAHHUKAX: OKTadJp,
nonekadip u ukocadap. CeueHus Npu3Mbl U TUPAMUJIBL.

CummeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOM,
IUIOCKOCTH.  DJIEMEHTBl CUMMETPUM B IHpaMHAaX, lapaulellenunenax,
IIPAaBWJIBHBIX MHOI'OTPAHHUKAX.



Boruncnenue 31€MEHTOB MHOTOIPDAaHHUKOB: péOpa, [OuaroHaiu, YIJIbL.
[Tnomane OOKOBOM MOBEPXHOCTHM M IIOJIHOM IOBEPXHOCTH MPSIMOW HPU3MBIL,
IJIOLAJAb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH NPABHIBHOM MHUPAMUIBL,
TeopemMa O IulomaAn yceuéHHoOW mmpamunbl. [lorstue 00 o0BEMe. OOBEM
NUpamMUabl, IPU3MBI.

[TonoOubie Tena B mnpocTtpaHcTBE. COOTHOIIEHHS MEXIy IUIOUIAASIMU
NOBEPXHOCTEHN, 00bEMaMU TOTI0OHBIX TEJl.

11 KIIACC

Tena Bpamenust

[unuHapudeckas IIOBEPXHOCTD, obpazyrornue IWJIMHIPUYECKON
MOBEPXHOCTH, OCh LWJIWHJIPUYECKOW MOBEpXHOCTU. [[MnuHap: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTb, OOpa3ylollas MU OCh;, IUIONIaAh OOKOBONW M TIOJHOMU
ITOBEPXHOCTH.

Konnyeckass moBepxXHOCTh, 00pa3yronue KOHHYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOH mmoBepxHOocTU. KoHyc: ocHOBaHME U BeplIMHA, 00pa3yromas
U OCh, IUIOMIaJb OOKOBOM ¥ TIOJHOW TIOBEPXHOCTH. YCEUEHHBIM KOHYC:
00pa3yrolre U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: meHTp, paanyc, AMAMETP; IUIONIAJlb TTOBEPXHOCTH CQEPHI.
B3anMHuoe pacnonosxkenue chepsl U IIIOCKOCTH; KacaTellbHas TIIOCKOCTh K cdepe;
TJI01a/1b ChEephI.

N3o0paxkeHue Tes BpallleHHs Ha TUIOCKOCTH. Pa3BEépTka MWIMHAPA U KOHYCA.

KomOunanuu Ten BpalieHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMMCaHHBIA OKOJIO cdeprl; chepa, BOHCaHHAS B MHOTOTPAHHUK, WJIH TEJO
BpalCHUS.

[Tonsatue 06 06BEMe. OCHOBHBIE CBOKCTBA 00bEMOB Tesl. Teopema 006 00béMe
NpsSIMOYTOJILHOTO Tapajuienenunena v ciueacteuss u3 He€. OO0bEM HUIMHApA,
konyca. O0BEM Mmapa u mIomass chepsl.

[Tomo6ueie Tenma B mpoctpaHcTBe. COOTHOIIEHUS MEXKAY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEll.

Ceuenuss mwinMHiapa (HmapayieibHO W TEPHEHAMKYJSIPHO OCH), CEUYCHHS
KOHyca (mapajuieIbHOE OCHOBAHHUIO U TPOXOSIIEe uepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl H KOOPANHATHI B POCTPAHCTBE

Bekrtop Ha miockocty U B npocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YuCio0. Pa3noxkeHrne BEKTOpa Mo TPEM HEKOMIUJIAHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3amad, CBSA3AaHHBIX — C
IPUMEHEHUEM TIpaBWJI JACHUCTBMM C BekTtopamu. IIpsmoyrosmbHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHATaxX. YTOJd MEXIy BeKkTopamu. CKalIpHOE IPOU3BEIECHUE BEKTOPOB.
Brruncienre yrioB Mexy NpsIMBIMHU M IUIOCKOCTAMU. KoOpaMHATHO-BEKTOPHBIM
METO/I IIPH PEUICHUHA T€OMETPUUYECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pE3yibTaThl OCBOCHUS MPOrpamMMbl y4yeOHOTO MpeaMera
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIUN 00YUaIOIIET0oCs KaKk aKTHBHOTO
U OTBETCTBEHHOI'O WI€Ha POCCUUCKOro OOIIECTBA, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUI,
IpoLeayp TpakAaHCKOTO o0OmecTBa (BBIOOPHI, OMPOCHI W TIpP.), yYMEHUEM
B3aHUMOJICMCTBOBATh C COLUUAIBHBIMA HMHCTUTYTAMHU B COOTBETCTBUH C MX
GyHKIUSIMHA ¥ HA3HAYCHUEM.

IlaTpuoTn4yeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOM IpaXJaHCKON UICHTUYHOCTH, YBOXKEHUS K
MPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTHKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaT€MaTUYE€CKOW IIKOJIbI,
K HCIOJBb30BAHUIO 3TUX JOCTHXKEHUW B JPYTUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTyXOBHBIX LEHHOCTEU POCCHICKOTO HapoJa;
c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM JTOCTHKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAS 3CTETHKY MATEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ad, pEIIEHHU, pACCYXICHU;
BOCIIPUUMYHBOCTBIO K MATEMATUYECKUM aCIIEKTaM Pa3jInYHbIX BUIOB UCKYCCTBA.

dusnyeckoe BOCUTAHNE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATH MaTEMaTUYCCKHUE 3HAHUS B
WHTEpecax 37J0pOBOTO U 6e30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 30pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHIATHI U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTD); buznueckoro
COBEPIIIEHCTBOBAHUA, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHHOMN
NEATEIIbHOCTBIO.

TpynoBoe BocnnuTranue:

TOTOBHOCTBIO K TPYyHdy, OCO3HAHHWEM ILIEHHOCTU TPYAOIIOOHUS; UHTEPECOM K
paziuuHbiM  chepaM  NPodEeCCUOHAIBHOM  JCSATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHEM COBEPIIATH OCO3HAHHBIM BHIOOP
Oynymelr mnpodeccnrt W Ppeaqu30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TUIAHBI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy oOOpa3oBaHHMIO U
caMO0OOpa30BaHUI0 HA NPOTSHKEHMM BCEW MU3HU; T'OTOBHOCTBIO K AKTUBHOMY
YYacTHUIO B PEIICHUHU IPAKTUYECKUX 3a]1a4 MaTEMaTUYECKOW HAPABIECHHOCTH.

IKOJ0THYeCKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO JKOJOTHYECKOW KYyJIbTYphl, TMOHWMAHUEM BIIMSHUSA
COLMAJIbHO-DKOHOMHYECKUX IPOLECCOB HA COCTOSHHUE IIPUPOJHOU M COLUAIBHOU
Cpelpl, OCO3HAHUEM TIJIOOAJBHOTO  XapaKTepa JKOJOTMYECKUX MpodieMm;
OpHEHTAllMEd HAa NMPUMEHEHUWE MAaTEMaTUYECKUX 3HAHUW JUIS PELICHUS 3a/1ad B
00JIaCT  OKpYXaroleld Ccpelbl, IJJAaHUPOBAHHUS IOCTYIKOB M OLEHKH HX
BO3MOXHBIX ITOCJICICTBUU JIJIL OKPYKAIOLIEH CPEbI.

IleHHOCTH HAYYHOI'O MIO3HAHMSA:

c(OpPMUPOBAHHOCTBI0 MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKM W  OOIIECTBEHHOM  MpaKkTUKH, [MOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak cQepbl 4YeJIOBEUECKOH MAESTeNbHOCTH, JTAamloB €€
pa3sBUTHS M 3HAYUMOCTH JUIA PA3BUTUS LMBWIM3ALMH;, OBJIALCHUEM SI3BIKOM
MaTE€MaTUKM M MaTEMaTU4YECKOM KyJIbTYpOM KakK CpEICTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYUIECTBIISATh MPOEKTHYI0 W HCCIEAOBATEIBCKYIO IEATEIBHOCTD
VWHJVBUAYAJIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe PEe3yNbTaThl OCBOCHHS MPOTPAMMBI YU4E€OHOTO MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0CUCTNEUMU.

1)  Vuueepcanvnvie  no3nasamenvmvie  Oeilicmsus,  obecneuugarom
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 00VUaOwuUxcs (0ceoeHue
Memoo0o8  NO3HAHUS — OKpYJCcalowe2o  mMupa;,  NpUMeHeHue  J102U4eCcKUx,
ucciedo8amenbCcKux onepayuii, ymeHull pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeiicTBU:

e BBIABIIATH U XaPaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, MOHSATUN, OTHOUICHUN MEXAY MOHATUAMU;, (OPMYIUPOBATH
ONpENEeNICHUs]  TMOHATUW; YCTaHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KJaccu(uKauy, OCHOBaHUS JUIsi O0O0OOUIEHUS M CpPAaBHEHHS, KpUTEPUU
MPOBOJAMMOTO aHAJN3a;

e BOCIpPUHUMATH, (opmMynupoBaTh U NPeoOPa3OBBHIBATH  CYKICHUS:
YTBEPAUTEIbHbIE U OTpULIATEIbHBbIC, €AMHUYHbIC, YACTHbIE U OOUIUE;
YCJIOBHBIE;

e BBISBIATH  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKICHUSIX,



npejiaraTtb ~ KpUTEpUM Uil BBIABICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JI€JIaTh BBIBOJIBI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTHUKH, IEAYKTHUBHBIX H
MHYKTUBHBIX YMO3aKJIIOUECHHH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEJIBHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKIAEHUN (MPsIMbIE U OT MPOTUBHOIO), BBICTPAaUBATh apryMEHTAIUIO,
NPUBOAUTH TMPUMEPHI M KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBO/IbI;

e BbIOMpaTh CHOCOO pemeHuss y4eOHOM 3aJayu (CpaBHHBATh HECKOJIbKO
BApUAHTOB peEIICHUs, BBHIOMpaATh HauboIee MOAXOIANINN ¢ Yy4ETOM
CaMOCTOATENLHO BBIICJICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBare/bCKue 1eHCTBUA:

e HCIOJB30BaTh BONPOCHI KaK MCCIEA0BATENbCKUI MHCTPYMEHT MO3HAHMUS;
dbopMyIHUpOBaTh BOMPOCH], (UKCUPYIOIMIME MPOTUBOpEUne, MpodiemMy,
yCTaHaBJIMBAaTh HCKOMOE€ W  JaHHOe, (QOpMUpOBATh  THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEJIbHO CIJITAHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHME IO YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4EeCKOIo
O0BbEeKTa, SIBJICHHUS, NPOIECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBJICHUSIMU, MPOIECCAMU;

e CaMOCTOSITENILHO (hOPMYTUPOBATH 0OOOIIEHUS U BBIBOJBI MO pe3yjIbTaTaM
NPOBEAEHHOTO HAOIOJEHUSA, UCCIEAOBaHUS, OLICHUBATh JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHU;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOLIECCA, a TAKXKE BBLIBUIATh
MPEATNOI0KEHUS O €r0 PA3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ undpopmaunmeii:

e BBIABIATH AehUIUTH MHOOPMALIUM, JAHHBIX, HEOOXOJAUMBIX JJiS OTBETA
Ha BONPOC U IS PELICHUS 3aa4H;

e BbIOMpaTh UWH(DOpPMAIMIO U3  UCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OpMAIUIO
Pa3JIMYHBIX BUJOB U (DOPM MpEICTABICHUS;

e CTPYKTYypHUPOBaTh MHGOPMAIHIO, TIPEICTABIATh €€ B Pa3IUYHBIX (HOpMax,
WJUTIOCTPUPOBATH IpaUyeCcKi;

e OILICHUBATH HaJIEKHOCTh uHdopmauu 1o CaMOCTOSITEJILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) VuueepcanvHvie KOMMYHUKaAmMUEHble  Oelcmsus, 00ecneuusarom

choOpMUPOBAHHOCIb COYUATILHBIX HABBIKOG 00YUAIOUWUXCAL.

OOmenue:



BOCIIPUHUMATh M (QOPMYJIHPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCJIOBUSIMU U LIEJIAMH OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO
TOYKY 3pPEHHUsI B YCTHBIX U MUCHMEHHBIX TEKCTaxX, /1aBaTh MOSICHEHUS IO
XOJly peuieHus 3aa4i, KOMMEHTUPOBATh MOJYYEHHBIN PE3yIbTaT;

B X0JI¢ 0OCY>KJEHH 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYX1a€MOM TEMBI,
po0IeMbl, perraeMoi 3aa4m, BEICKAa3bIBaTh UCH, HAIICJICHHBIC HAa TIOUCK
pEUIEHUsA; COMNOCTABIATH CBOM CYXKIEHHS C CYXACHUSMH JIPYTUX
YYaCTHUKOB JUanora, oOHapy>KMBaTh pa3iMuvMe U CXOJCTBO IMO3MIIMMI; B
KOppEKTHOH popme GpopMyTupoBaTh pa3HOIIIACHs, CBOU BO3PAKECHHUS;
NpEACTaBIATh  PE3yJbTaThl  pEIICHHs  3aJayd,  SKCIEPUMEHTA,
UCCJIEIOBAHUSI,  TIPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 MPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPHUH.

CorpyanuyectBo:

3)

NOHMMATh W HCHOJb30BaTh  IMpPEUMYyIIeCTBA  KOMaHJIHOM U
WHAMBHUIyaJIbHOM paboThI NP pelIeHNH Y4eOHbIX 3a/1a4; IPUHUMATh 1IeJb
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM
paboThI, pactpeaenaTh BUAbl padoT, JOroBapuBaThCsA, 00CY X AaTh MPOLECC
U pe3yibTar paboTsl; 00001IaTh MHEHHUS HECKOJIBKUX JIIOCH;
y4acTBOBATh B TPYIIOBKIX (popmax paboThl (00CykIeHHs, 0OMEH MHEHU,
«MO3rOBBIE IITYPMBD» U HHBIE); BBINOJIHATH CBOIO 4YacTb pabOThl U
KOOPJIMHUPOBaTh CBOM JIEUCTBHUSI C JPYTMMHU YJIEHAMU KOMAaH/IbI;
OLICHMBAaTh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(OpMYJIUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

Vuueepcanonuvie  pezynamuenvie  Oeticmeus, obecneuusaom

Gdopmuposarue cmMviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCMU.
Camoopranusanus:

COCTaBJIATH TUJIAH, AITOPUTM PEIICHUS 33a]]a4H, BEIOUPATh CIIOCO0 pelIeHUs
C Y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIQJIETh HABBIKAMHM II03HABATEJIILHOW peduiekcun Kak OCO3HaAHUs
COBEPILIAEMBIX JICMCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipoilecca U
pe3yibpTaTa peluieHus MaTEMaTUYEeCKOM 3a1auu;

NPEeABUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IIPU PEIICHUU
3a7layd, BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh Ha OCHOBE HOBBIX
00CTOATENBbCTB, JAaHHBIX, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJjbTaTa ILEJIU U YCIOBHUSIM, OOBICHITH
[IPUYUHBI JTOCTH)KEHUS WIM HEIOCTWKCHUSA PE3YJIbTAaTOB IEATEIIBHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLICHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KVIACC

OnepupoBaTh MOHATUSAMU: TOUYKA, MPSAMasi, IIIOCKOCTb.

[IpuMEeHSTh aKCHOMBI CTEPEOMETPUU M CIEACTBUSI U3 HUX MPU PEUICHUU
reOMETPUYECKUX 3a/adu.

OnepupoBaTh NOHATUSMHU: MMAPALICIIBHOCTD U MEPHEHIUKYISIPHOCTD MPSMBIX
U TIOCKOCTEH.

KnaccudpunmpoBats B3aMMHOE PACHOJIOKEHUE MPSMBIX M IUIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MOHATUSAMM: JBYTPAHHBIM yTOJ, TPaHU ABYIPaHHOrO YIia,
pebpo ABYTpaHHOIrO yriia; JMHEHHBIM yroj JABYIPAHHOTO yTJa; TpajaycHas mepa
JIBYTPAHHOTO yIJia.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBIMYKIIBIHA
MHOT'OTPAaHHHUK, JIEMEHThI MHOTOTpaHHUKA, TPABUIIbHBIA MHOTOTPAHHHUK.

PacriozHaBaTh OCHOBHBIE BHJbl MHOIOTPAHHUKOB (MHUpaMUIa; MpPHU3MA,
NPSIMOYTOJILHBIN TTapajuiesienune/], Kyo).

KnaccudgunupoBath MHOTOTPaHHUKH, BBIOMpas OCHOBaHHS JUISt
kiaccuukanuy  (BBIMTYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAaHHUKH, TIPABUIHHBIC
MHOTOT'PaHHUKHU; PSIMbI€ U HAKJIOHHBIE TTPU3MBI, apaJIICICIIUNICIbI).

OnepupoBaTh MOHATUSIMU: CEKYILAsl IIOCKOCTh, CEY4EHUE MHOTOTPAHHUKOB.

OOBSACHATH NPUHITUIIBI TOCTPOCHHS CEUEHUMN, UCTIOIB3YSI METOJI CIIEIOB.

CtpouTh CeUYEHHUS] MHOTOIPAaHHUKOB METOJOM  CJIEJIOB, BBINOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUTYpP: BUI
CBepxy, COOKy, CHH3Y.

Pemrats 3aaun Ha HaAXOXKJEHUE TEOMETPUUCCKUX BEJIMUMH IO 00pa3liaM Uiiu
aIropuT™MaM, MPUMEHSSI HW3BECTHbIE AHAIUTHUYECKUE METOAbl MPH PEIICHUU
CTaHJIAPTHBIX MAaTEMAaTHUYECKUX 3a/7a4 Ha BBIYMCIICHUE PACCTOSHUN MEXIY ABYyMs
TOYKaMH, OT TOYKH JO TMPSMOW, OT TOYKH [JI0 IUIOCKOCTH, MEXAY
CKPEIIMBAIOIIUMHUCS TPSIMBIMHU.

Pemats 3a1aun Ha HaAXOXKJEHUE TEOMETPUUCCKUX BEJIMUMH IO 00pa3liaM Uiiu
aIropuT™MaM, MPUMEHSS] HW3BECTHbIE AHAIUTHUYECKUE METOAbl MPH pPEIICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3ajlad Ha BBIYUCICHHUE YIIOB  MEXKAY
CKPEIIMBAIOIIMMUCS  MPSIMBIMH, MEXAY TPSAMOM M  IJIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.



Boruucnsate 00bEMBI U TIJIOMIAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMpaa) ¢ OpuMeHeHueM (GOpMyJ; BBIUMUCIATH COOTHOIICHUS MEXKIY
IUIOLIAASIMU TOBEPXHOCTEHN, 00bEMaMU OI00HBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATUAMHU: CUMMETpPUsS B NPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHUU; LIEHTP, OCh U MIJIOCKOCTh CHMMETPHH (PUTYPBHI.

W3Bnekath, mpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HA YepTexkax U
pUCYHKaXx.

[TpumensaTe reomerpuueckue (axThl ISl PELICHHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJIATAIOIINX HECKOIBKO [IaroB PEUICHHUS, €CJIU YCIOBUS IPUMEHEHHUS
3a/1aHbl B IBHOM (hopMme.

[IpuMeHsAT, NpoOCTEHIIME MPOrPAMMHBIE  CpPEICTBA UM BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTE HpUMEpPBl MATEMAaTHYECKHMX 3aKOHOMEPHOCTEM B IPUPOAE H
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IpuMEHATh TONYYEHHBIE 3HAHUSI Ha IPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyalluM W MPUMEHATh HW3YUYEHHBIE TOHSTUS B TMPOILECCE IMOKUCKA PEIICHUS
MaTeMaTH4ecKu CHOPMYITHPOBAHHOW MPOOIEMBbI, MOJAEIUPOBATH pPEaJbHBIC
CUTyallUn Ha S3bIKE TE€OMETPUH, MCCIEAOBAaTh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM T€OMETPUUYECKUX TTOHATUI U TEOpEM, anmnapara aareophl; pemarth
MIPaKTHYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: UWIMHIPUYECKas TOBEPXHOCTh, 0Opa3yroliue
UWIMHAPUYECKOM  MOBEPXHOCTH;  IIWIMHJIP;  KOHUYECKas  I[OBEPXHOCTb,
oOpa3yrolne KOHH4eCKOW MOBEPXHOCTH, KOHYC; CepuyecKas MOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LMIUHAP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOTYYEHHUS TEJ BPAILICHHUS.

KnaccudummpoBaTs B3auMHOE paciooKeHue cepbl U MIOCKOCTH.

OnepupoBath MOHATUSAMMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CErMEHTa; IIAPOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BBICOTA IIAPOBOIO CIIOS;
IapOBOM CEKTOP.

Boluncnare 00BEMBI M IUIOHIAM  TOBEPXHOCTEH TeN  BpallleHHS,
TE€OMETPUUYECKUX TEJ C MPUMEHEHHEM (POpMyI.

OmnepupoBaTh MNOHATUSMHM: MHOTOIPDAaHHUK, BIHCaHHBIH B cdepy H
ONMCAaHHBIM OKOJIO c(ephl; cdepa, BOUCAHHASIT B MHOTOTPAaHHMK WJIM TEJO
BpAaIlCHUS.

BbyncnsaTe COOTHOLIECHUS MEXY IUIOMAIIMU MOBEPXHOCTEH U 00BEMaMU
MOJAO0OHBIX TEJl.



N300paxarh u3yuyaemble (UTYypbl OT PYKHM U C NPUMEHEHHEM IPOCTHIX
YEePTEKHBIX HHCTPYMEHTOB.

BbINOJIHATH (BBIHOCHBIE) MIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuxI cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHS TEJ BPAICHHUS.

W3BnekaTp, WHTEPOPETHPOBATH M NpeoOpa3oBbIBaTh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEJCTAaBICHHYIO Ha YEpTEeXax U
PUCYHKaX.

OnepupoBatTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINoONHAT  JEHCTBHSL  CIOKEHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMH CBOWCTBaMU OHU 00J1a/1a10T.

[TpumeHnATh IpaBuIIO NapajuleIenuneaa.

OnepupoBaTh NOHATHIAMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIAMHATHI BEKTOpa, Yroyl MEXIy
BEKTOpaMU, CKAJIIPHOE NIPOU3BEAEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHbBIE
BEKTOPBHI.

Haxonutbs cyMMy BEKTOPOB M IIPOM3BEJCHUE BEKTOPA HA YKCIIO, YTOJI MEXKAY
BEKTOpaMH, CKaJIsSIpHOE TMPOMU3BEIECHUE, pACKIAJbIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIHUHAT.

[TpumenaTs reomerpuueckue (HakTbl I PEUICHUS CTEPEOMETPUUYECKHUX
3a/1a4, NpEeAIoaraloluX HECKOIbKO [IAaroB PEIICHMS, €CIIU YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOM (opMme.

Pewate mpocreiimine reoMeTpuyYecKre 3a/adyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/IA.

Pemate 3amauM Ha JOKa3aTelbCTBO MAaTEMAaTUYECKUX OTHOLICHUM H
HaXO0KJIEHUE F€OMETPUUECKUX BEJIUUMH 110 o0pa3laM Wik aJlrOpuTMam, IpUMEHss
U3BECTHBIE METO/bI IPU PELICHUHU CTAaHAAPTHBIX MATEMAaTHUYECKUX 3a/1a4.

[IppuMeHATP  NpoOCTEHIIME MPOrPAMMHBIE  CpPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoAUTH HpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOLE U
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[TpuMeHATh MONyYEHHBbIE 3HAHUS HA IMPAKTUKE: aHAJIU3UPOBATh DPEAbHBIE
CUTyallUM WU NPUMEHATh HU3YUYEHHbIE MOHATUS B IMPOLECCE IOHUCKA pELIEHUs
MaTeMaTHYecKu CHOPMYIMPOBAHHONW MPOOJIIEMbI, MOJAEIUPOBATh pPEaJbHBIC
CUTyallUM Ha sA3bIKE T'E€OMETPHM, MCCIEI0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX NOHATUI U TEOpEM, anmnapara ajareopbl; pemarhb
PAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUYECKUX BETUUMH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne HaumeHoBaHue pa3ieioB U TeM
n/n NPOrpamMMbl

BBenenue B crepeoMeTprio

[IpsiMble ¥ TIIOCKOCTH B IIPOCTPAHCTBE.
[TapamienbHOCTh IPSIMBIX U INIOCKOCTEN

[lepneH UKy AIPHOCTD NPSAMBIX U
IJIOCKOCTEN

VYTibl MEXKIY NPSIMBIMU U TUIOCKOCTSIMU
MHororpaHHuku
OOBEMBI MHOTOTPaHHUKOB

[ToBTOpEHME: CeueHUs, paCCTOSHUS U YTJIbI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoanuecTBo 4yacoB

Bcero

10

12

12

10

11

68

KonTpoibHbIe
padoThI

IIpakTHYecKue
padoTbI

DJICKTPOHHBIE
(uu¢possbie)
o0pa3oBaTte/ibHbIE

pecypcbl

bubmuorexa [JOK
https://m.edsoo.ru/1¢209e37

bubmoreka [JOK
https://m.edsoo.ru/1¢209e37

but6mmoreka [JOK
https://m.edsoo.ru/1¢209¢e37

but6mmoreka [JOK
https://m.edsoo.ru/1¢209¢e37

but6mmoreka [IOK
https://m.edsoo.ru/1¢209e37

bubmoreka [JOK
https://m.edsoo.ru/1¢209e37

bubmmorexa [JOK
https://m.edsoo.ru/1¢209e37




11 KVIACC

HaumeHoBaHue pa3ieioB U TeM
Ne n/mm
NPOrpamMMbI

Tena BpareHus

OO0BEMBI TET

BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE

[ToBTOpeHmEe, 06001ICHNE,
cUcTeMaTU3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoandecTBO yacoB
Beero I)C;);I:T[::nbﬂble ;E:;:ii?quKHe
12
5 1
10 1
7 1
34 3 0

DJIeKTPOHHbBIE
(uugposbie)
o0pa3oBaTte/ibHbIE

pecypcbl

bubmuorexa [JOK
https://m.edsoo.ru/1¢209e37

bubmuoreka [JOK
https://m.edsoo.ru/1¢209e37

bu6mmorexa [JOK
https://m.edsoo.ru/1¢209¢37

bubmuoreka [JOK
https://m.edsoo.ru/1¢209e37







IHOYPOYHOE IINTAHUPOBAHMUE

10 KUIACC
KosnnyecTBo yacos DJICKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbie IIpakTuueckue
n/n Bcero H3y4yeHus: oOpa3zoBaTe/IbHbIE
padoThI padoTsbI
pecypchl
OCHOBHBIE TIOHATHUS CTEPEOMETPHUU!
TOUKa, IpsiMasi, JI0CKOCTH,
npoctpancTso. [IpaBuna
bu6mmoreka [JOK
M300paKeHUs Ha PUCYHKAX: 1

https://m.edsoo.ru/aecc77cd

M300pakeHUS TUIOCKOCTEH,
MapajuieIbHBIX MPSMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

[TonsTus: nepecekaromumecs
bubmuoreka [JOK

MJOCKOCTH, IepeCeKarouecs mpsmas 1
p m p https://m.edsoo.ru/2d8a9¢99

" IJIIOCKOCTh

ITonsaTHA: nepecekaromuecs
bubmuoreka [{OK

IIOCKOCTH, TIEpECEKAIOIINECs MpsMas 1
p H p https://m.edsoo.ru/db685¢e73

" IMJIOCKOCTh

3HaKOMCTBO C MHOT'OrpaHHUKAMH,

n300pakeHre MHOTOIPaHHUKOB Ha 1 bubnuorexa [IOK
pHUCYHKax, Ha MPOECKIIMOHHBIX https://m.edsoo.ru/a63959ed
yeprexax
HauanbHble cBenieHUs 0 KyOe u

bu6mmoreka [IOK

NUpaMu/ie, UX pa3BEPTKH U MOJIEIH. 1

https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPAaHHUKOB

bu6mmoreka [IOK

H 6 1
AHAIIBHDIC CBEACHIT 0 Kyhe 1 https://m.edsoo.ru/3d8Ffd32




10

11

12

13

14

MUpamMuie, X pa3BEPTKU U MOJIEIH.
CeueHust MHOTOIPaHHUKOB

TToHsATHE 00 AKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUHN: aKCHOMBI
CTEPEOMETPHUH U CIEACTBHSI U3 HUX

ITonsatue 06 akCHOMaTHYECKOM
MOCTPOCHUU CTCPCOMCTPHUU:. AKCUOMBI
CTCPCOMCTPHU U CICACTBUA U3 HUX

ITonsatue 06 akCHOMAaTUYECKOM
MOCTPOCHUU CTCPECOMCTPHUU: AKCUOMBI
CTCPCOMETPHUU U CICACTBUA U3 HUX

TTonsarre 00 akCHOMATHYECKOM
MMOCTPOCHHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICJCTBUS U3 HUX

B3anMHOE pacnosiokeHUe NpsIMbIX B
IIPOCTPAHCTBE: NEPECEKAIOIINECs,
napasJiesIbHble ¥ CKpeIlHBaoLIecs
IpsIMbIe

HapaJIJIeJIBHOCTL IMMPAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
nmapaljICJIbHBIC ITPAMBIC B
IIPOCTPAHCTBE; NapaICIbHOCTh TPEX
MPSIMBIX

[TapamienbHOCT IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
[TapamienbHOCTh IPSIMON U
IJIOCKOCTH

VYTIuIBl ¢ COHANPAaBICHHBIMU

bubmuoreka [JOK
https://m.edsoo.ru/Occ5c4fe

bubmuoreka [{OK
https://m.edso00.ru/239c8cb4

bu6mmorexka [IOK
https://m.eds00.ru/65¢6b106

bubmnoreka [IOK
https://m.edsoo.ru/258fc245

Bbu6mmoreka [JOK
https://m.edsoo.ru/1a2520f6

bu6mmoreka [JOK
https://m.edsoo.ru/93ad36b3

bu6mmoreka [JOK
https://m.edsoo.ru/ee1d19b9

bubmuoreka [JOK
https://m.edsoo.ru/9f4071b9




15

16

17

18

19

20

21

22

23

24

25

26

CTOpPOHaMH
VYroa Mexay NpsMbIMU B
IIPOCTPAHCTBE

VYron Mexay npsMbIMU B
IIPOCTPAHCTBE
[TapamienbHOCTB IIIOCKOCTEM:
napasuJiesbHble INIOCKOCTH

CaoiicTBa napasuieabHbIX MIIOCKOCTEN

IIpocreiimne NpoCTpaHCTBEHHBIE
(GuTypHI Ha TUIOCKOCTH: TETPadIP,
KyO, mapassienenumne/

[Toctpoenue ceuenui

[Toctpoenue ceuenui

KonrtpomnsHas pabota o teme
"[IpsiMbl€ 1 TUIOCKOCTH B
npoctpaHcTse. [lapanienbHOCTb
MPSAMBIX U IUIOCKOCTER"

IlepnieH UKy IAPHOCTD NPSAMOU U
IJIOCKOCTH: NIEPIEHINKYIISIPHBIE
IIPSIMBIE B IPOCTPAHCTBE
[Ipsimble napasuienpHele U
NEPIEHIUKYIISIPHBIE K IUNIOCKOCTH
IIpsimble napauienbHbIE U
NEPIEHIUKYIISIPHBIE K INIOCKOCTH

[Ipu3Hak nepnesaAuKyISIpHOCTH

bubmuoreka [{OK
https://m.edsoo.ru/fe733862

bubmnoreka [IOK
https://m.edsoo.ru/2935a9a0

Bbu6mmoreka [JOK
https://m.edsoo.ru/2e18f255

Bbu6mmoreka [JOK
https://m.edsoo.ru/e504d656

bubmuoreka [JOK
https://m.edsoo.ru/4a28dc02

bubmuoreka [{OK
https://m.edsoo.ru/1d434d0f

bu6mmoreka [JOK
https://m.edsoo.ru/ec26fe5d

bu6mmoreka [JOK
https://m.edsoo.ru/9a0a%e56

bubmuoreka [{OK
https://m.edsoo.ru/b19f6a5d

bu6mmoreka [IOK
https://m.edsoo.ru/0acl1c95

bubmnoreka [IOK
https://m.edsoo.ru/ba545966

Bbu6mmoreka [JOK




27

28

29

30

31

32

33

34

35

36

37

38

MPSAMON U TUIOCKOCTH

[Ipu3Hak nepnesaAuKyISIPHOCTH
IIPSIMOH U TUIOCKOCTHU

Teopema o npsiMmoit
MEePIEeHIUKYIISIPHOM IIIOCKOCTH

Teopema o npsimoit
NEePIEHANKYISIPHON TIIOCKOCTH

Teopema o npsmoit
NEPIEHIUKYIISIPHON IIJIOCKOCTH

[lepnieHuKyIsip U HAKIOHHBIE:
paccTosiHUE OT TOYKHU JI0 TIIOCKOCTH,
paccTosiHUE OT MPSIMOU 70 TIOCKOCTH

[IepnieHquKyIsp ¥ HAKIIOHHBIE:
PacCTOsIHUE OT TOYKH 0 IIIOCKOCTH,
paccTosHUE OT IPSIMOU 10 INIOCKOCTH
[IepnieHquKyIsp ¥ HAKIIOHHBIE!
PacCTOSIHUE OT TOYKH 0 IIOCKOCTH,
pacCTOsSHUE OT IPSMOU 10 INIOCKOCTH
IlepnieHquKyIsp ¥ HAKIIOHHBIE!
paccTosiHue OT TOYKH J0 IJIOCKOCTH,
pacCTOsHUE OT IPSMOU 10 INIOCKOCTH
VYTIuBl B IPOCTPAHCTBE: YIOJl MEXIY
IPSIMON U TUIOCKOCTBIO

JIByrpaHHBIN yroJI, TMHENHBIN Yol
JBYTPaHHOIO yria

JIByrpaHHBIN yroJI, TMHEHHBIN YIoil
JBYI'PAHHOI'O yIJla

[leprieHAUKYIAPHOCTH MIOCKOCTEH:

https://m.edsoo.ru/f85bfc46

bubmuoreka [{OK
https://m.edso0.ru/79165d15

bubmnoreka [IOK
https://m.edso0.ru/635¢5087

Bbu6mmoreka [JOK
https://m.edsoo.ru/bd3745{8

bubmuoreka [{OK
https://m.edsoo.ru/7d18834b

bu6mmoreka [IOK
https://m.edsoo.ru/33c¢477d3

bubmnoreka [IOK
https://m.edsoo.ru/66fefadd

bu6mmoreka [JOK
https://m.edsoo.ru/a5b7b8e3

bubmuoreka [{OK
https://m.edsoo.ru/dbee22bc

bu6mmoreka [IOK
https://m.edsoo.ru/6b61b2b4

bu6mmoreka [JOK
https://m.edsoo.ru/5fa0b3ce

bubmuoreka [{OK
https://m.edsoo.ru/c7c777ed

bubmuoreka [JOK




39

40

41

42

43

44

45

46

47

MPU3HAK NEPICHINKYJISIPHOCTH ABYX
IJIOCKOCTEHN

[leprieH UKy IAPHOCTD INIOCKOCTEN:
MPU3HAK HEPIEHIAUKYISIPHOCTH ABYX
IIJIOCKOCTEN

[lepneHIUKyYISIPHOCTH MIOCKOCTEH:
MIpU3HaK NEPIEHAUKYIIPHOCTH ABYX
IJIOCKOCTEN

Teopema 0 TpEX nepHeHAUKYIISPAX
Teopema 0 TpEX nepHeHAUKYIISIPAX

Teopema o0 TpEX nepHeHANKYIISIPAx

KonrtponsHas pabota o remam
"[lepnieHAUKYISPHOCTD NMPSAMBIX U
mockocTeil" u "YTIbel MeX Ty
NPSAMBIMH U TJIOCKOCTAMU"

IIoHsiTHE MHOTOIpaHHUKA, OCHOBHBIE
3JIEMEHTBI MHOTOI'PAHHUKA,
BBIITYKJIbIE Y HEBBIITYKJIbIE
MHOT'OI'PAHHUKH; pa3BEPTKA
MHOI'OIPaHHHUKA

IIpu3ma: n-yronpHas pu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIpsiMasi U
HaKJIOHHAs MTPU3MBbI; OOKOBas U
IIOJIHAS] IOBEPXHOCTH IIPU3MBI

[Tapannenenumnen, npssMOyTroJIbHbIN
rapajuleIenuIe ] U €ro CBOMCTBa

https://m.edsoo.ru/ec3e2da3

bubmuoreka [JOK
https://m.edsoo.ru/ed9e2a8e

bubmuoreka [{OK
https://m.edsoo.ru/ba75dc57

bubmuoreka [{OK
https://m.edsoo.ru/e4972cdc

bubmuoreka [{OK
https://m.edsoo.ru/52188a7d

bu6mmoreka [JOK
https://m.edsoo.ru/9f246736

bu6mmoreka [JOK
https://m.edsoo.ru/5b971ef3

bubmuoreka [JOK
https://m.edsoo.ru/2d24e873

bubmuoreka [{OK
https://m.edsoo.ru/b4ad63ad

bubmuoreka [JOK
https://m.edsoo.ru/8a7be683




48

49

50

51

52

53

54

[Mupamuna: n-yroyipHasi MMpamMuia,
I'paHd U OCHOBaHHE MUPAMUJIBL;
OOKOBast ¥ MOJHAS TOBEPXHOCTD
MUPaMUJIBL; IPABUIIbHAS U YCCUEHHAS
nupaMuIa

[TpaBHIbHBIE MHOTOTPAaHHUKH:
HOHSTHE TPABHIBHOTO
MHOTOIPaHHHKA; IPaBUIIbHAS TIPH3Ma
U [IpaBUJIbHAS TUPAMU/IA; TPABUIIbHAS
TpeyroJibHas MUpaMuIa u
MIPaBUIIBHBIN TETpasdap; KyO

[IpencraBieHue o MpaBUIBHBIX
MHOTOTpaHHHUKaX: OKTa’p,
TOJIEKa’ P U UKOCAdIP.

CuMMeTpHs B IPOCTPAHCTBE:!
CUMMETPUS OTHOCUTENLHO TOUKH,
MPSAMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETPUHU B TUPAMUIAX,
napasuieNenuneaax, NpaBuiIbHbIX
MHOTOTpaHHUKAX

Briuucnenue 3nmeMeHTOB
MHOTOTPaHHUKOB: pEOpa, TuaroHau,
yTIIbI

[Tnomaap 60KOBOM MOBEPXHOCTH U
IIOJIHOW MTOBEPXHOCTH MPSAMOK
IIPU3MBI, IUIONIA1b OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH
MPSAMOU IPU3MBI

[Tnomaap 60KOBOM MOBEPXHOCTH U

bubmnoreka [IOK
https://m.edsoo.ru/fblcd0as

bu6mmorexka [IOK
https://m.eds00.ru/074c¢8865

bu6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf

bubmnoreka [IOK
https://m.edsoo.ru/b9e777d9

bubmnoreka [IOK
https://m.edsoo.ru/6¢cdbecef

bubmnoreka [IOK
https://m.edsoo.ru/37d84157

bubmnoreka [IOK



55

56

57

58

59

60

61

62

63

64

65

MOBEPXHOCTH MPABUILHON

MIMPAMMJIBI, TEOpEMA O IUIOLIAN
OOKOBOI MOBEPXHOCTH YCEUEHHOMN

nrpaMHnubl

KonrponsHas pabota o teme
"MHuororpaHHukn"

[TonsiTue 06 00BEME
O06BEM TMpaMuIBI
O06BEM TMpaMuIBI
O06BEM TUpaMuIbI
O06BEM TUpaMuIbI
O0BEM pU3MBI
O06BbEM pHU3MBI

O06bEM pU3MBI

KonrtponsHas pabota o teme
"O0BEMBI MHOTOTPAaHHUKOB"

[ToBTOpeHnue, 06061IeHNE
CUCTEMAaTH3aIlNsI 3HaHUH.
[Toctpoenue ceuenuii B
MHOTOTPaHHHUKE

https://m.edsoo0.ru/5603e30b

bu6mmoreka [JOK
https://m.edsoo.ru/a95f5¢04

Bbu6mmoreka [JOK
https://m.edsoo.ru/7ad0020b
Bbu6mmoreka [JOK
https://m.edsoo.ru/235171b3
bubmnoreka [IOK
https://m.edsoo.ru/f47dfefd
bu6mmoreka [IOK
https://m.edsoo.ru/79¢10312
bu6mmorexka [IOK
https://m.edsoo.ru/2faadc3f
bubmuoreka [{OK
https://m.eds00.ru/79853608
bubmuoreka [{OK
https://m.edsoo.ru/1€053890
Bbu6mmoreka [JOK
https://m.edsoo.ru/482d3f51

bubmuoreka [JOK
https://m.edsoo.ru/28a6573c¢

bubmuoreka [{OK
https://m.edsoo.ru/098bedad




66

67

68

[ToBTOpeHME, 0600IIEHNE
CUCTEMATH3aLMsl 3HAHUM.
Brrunciienue pacCTOSHUM: MEXIY
IBYMsI TOUKaMH, OT TOYKH J10 IPSIMO,
OT TOYKH JI0 MIJIOCKOCTH, MEKIY
CKPEIIMBAIOIIUMHUCS IPSIMBIMU

HToroas KOHTpoJbHAsA paboTa

[ToBTOpeHnue, 060061IeHNE
CUCTEMATH3alMsl 3HAHUM.
Brluucnenue yrios: Mexny
CKPEIIMBAIOIINUMUCS IPSIMBIMH,
MEKIy NPSAMOM U INIOCKOCTHIO,
JIBYTPaHHbBIX YIJIOB, YIJIOB MEXTY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/f7792ba9

bu6mmorexka [IOK
https://m.edsoo0.ru/b9146bc0

bubmuoreka [{OK
https://m.edso00.ru/56765e8b




11 KVIACC

Tema ypoka

Cdepa u map: ueHTp, paauyc,
IMaMeTp; TUIOIAAb TOBEPXHOCTH
cepsl

BzanmMHoe pacrionokeHue chepbl 1
TUIOCKOCTH; KacaTeIbHask INIOCKOCTh
K chepe; uomans chepbl
N3o0paxkenue cdepsl, mapa Ha
mrockoct. CeueHus mapa

[MunuHapudeckas IOBEPXHOCTb,
o0pa3yromue MUIHHIPHIECKON
IMOBEPXHOCTHU, OCb HHHHHILPI/I‘IGCKOﬁ
TOBEPXHOCTH

[unuaap: ocHOBaHUS 1 OOKOBast
MOBEPXHOCTh, 00pa3yroInas 1 oCh;
IUIOIAs OOKOBOM U IMOJIHOM
TOBEPXHOCTH

N300parkeHne LMIMHAPA HA
mockocTH. PazBéprka muimHapa.
Ceuenus nunuHApa (IIOCKOCTHIO,
MapayieIbHON UIn
NEePIEeHIUKYISIPHON OCH LIMIIMHAPA)

Konunueckast noBepXHOCTB,

KoanuyecTBO 4acoB

Bcero

KonTpoJsbHble
padoThI

IIpakTHYecKue
padoThI

JlaTa
HU3yYeHUS

DJIeKTPOHHbIE
uugpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

bu6mmoreka [IOK
https://m.edso00.ru/0341bc2b

bu6mmoreka [IOK
https://m.edsoo.ru/bed12a43

bu6mmoreka [JOK
https://m.edsoo.ru/bc15f7f2

bubmuoreka [JOK
https://m.edsoo.ru/6054b8c1

bubmuoreka [{OK
https://m.edsoo.ru/188f6216

bubmuoreka [{OK
https://m.edsoo.ru/016e25eb

bubmuoreka [{OK
https://m.edsoo.ru/c94ba09b




10

11

12

13

14

15

16

o0Opa3yromue KOHHIeCKOM
MOBEPXHOCTH, OCh M BEPIIUHA
KOHHYECKOW TOBEPXHOCTH

Konyc: ocHOBaHue U BepiIMHa,
o0pa3yromas 1 0Ch; IJIOMIAIb
OOKOBOM U MOJTHOW TTOBEPXHOCTH

Yceu€HHbII KOHYC: 00pa3yronye u

BBICOTA; OCHOBaHUs U OOKOBast
MMOBEPXHOCTH

N300pakeHne KoHyca Ha
IJI0CKOCTH. Pa3BépTka KoHycCa.
Ceuenus koHyca (IJIOCKOCTHIO,
[apajuIeIbHOM OCHOBAHMIO, U
IIJIOCKOCTBIO, IPOXOJSIIEH Yepes
BEPILUHY)

KomOunarust ten BpameHus u
MHOI'OT'PAaHHUKOB

MHOrorpaHHuK, ONMUCAHHBINA OKOJIO

cdepsl; cdhepa, BIUcaHHas B
MHOTOTPaHHHK WJIU B TEJIO
BpaICHUS

[Tonsatie 06 00péMe. OCHOBHEIE
CBOMCTBa 00BEMOB TEII

O0BEM muIMHIpa, KOHYCa
O06bEM mrapa u wiomaas chepsl

[TooGHBIE TENa B IPOCTPAHCTBE.

bu6mmoreka [JOK
https://m.edsoo.ru/897dd3b2

bubmuoreka [{OK
https://m.edsoo.ru/1468bab3

bubmuoreka [{OK
https://m.edsoo.ru/Obdelbe8

bubmuoreka [{OK
https://m.edsoo.ru/3cefl0e5

bu6mmoreka [IOK
https://m.edsoo.ru/0b136158

bubmnoreka [IOK
https://m.edsoo.ru/26a03{b7

bu6mmoreka [JOK
https://m.edsoo.ru/5513d87b

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

bu6mmoreka [IOK
https://m.edsoo.ru/810cfleb




17

18

19

20

21

22

23

24

25

26

COOTHOIIICHUS MEXTy TUTOINAIMHU
MMOBEPXHOCTEH, 00bEMaMH
MOOOOHBIX TEN

KonTponbHas pabora no temam
"Tena Bpamenus" u "O6bems! Ten"

Bekrop Ha miockocTy U B
IIPOCTPAHCTBE

CnoskeHre ¥ BEIYUTaAHHUE BCKTOPOB

YMHOXKEHUE BEKTOpa Ha YHCIIO

Paznoxenue Bexropa 1o tpém
HEKOMILUIAHAPHBIM BEKTOPaM.
IIpaBuio nmapasuienenumnena

Pemenne 3ama4d, CBI3aHHBIX C
MIPUMEHEHUEM MPABUJII JEUCTBUH C
BEKTOpPaMH

KoopanHaTHO-BEKTOPHBIN METO
IIPY PEILICHUN T€OMETPUYECKUX
3a1a4y

[IpssMoyronbpHas cucreMa
KOOPJMHAT B IPOCTPAHCTBE.
Koopaunars! BekTopa. IIpocreiimue
3aJla4¥ B KOOpJIMHATaxX

Yroia Mexay BEKTOpaMH.
CkanspHoe IpOU3BECHNE BEKTOPOB
Boruncnenue yriioB Mexuy
IPSIMBIMU U TUIOCKOCTSMH

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

bu6mmorexka [IOK
https://m.edsoo.ru/5caefclb

bu6mmoreka [IOK
https://m.edsoo.ru/23141f089

bubmuoreka [{OK
https://m.edsoo.ru/dee379eb

bu6mmoreka [IOK
https://m.edsoo.ru/a28fd74e

bu6mmorexka [IOK
https://m.edsoo.ru/5a827900

bubmnoreka [IOK
https://m.edsoo.ru/d3alfe30

bu6mmoreka [JOK
https://m.edsoo.ru/48db7058

bubmuoreka [{OK
https://m.edsoo.ru/725effc4

bu6mmoreka [IOK
https://m.edsoo.ru/8efbe78e




Kontponbnas paboTa mo Teme
27 "BekTopbl 1 KOOpAUHATHI B 1 1
npoctpaHcTee"

bubmnoreka [IOK
https://m.edsoo.ru/77¢c22fc5

[ToBTOpeHME, 0000IICHNE 1

)3 cuctemaTusamus 3HaHui. OCHOBHBIC | bubmuoreka [JOK
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHH

[ToBTOpeHnue, 0600IIEeHNE 1

79 cuctemMaTusanus 3HaHui. OCHOBHBIC | bubmuoreka [JOK
burypsl, GakThl, TCOPEMBI Kypca https://m.edsoo.ru/078cd 184
TUTAHUMETPUH

[ToBTOpeHnue, 0600IIEeHNE 1

30 cHUCcTeMaTH3aIvs 3HaHWH. 3a1aun | bubmuoreka [{OK
IUIAHUMETPUA U METOJIBI UX https://m.edsoo.ru/7491efe0
peleHus

[ToBTOpeHnue, 06001mEeHNE 1

31 cHUcTeMaTH3aIvs 3HaHWM. 3a1aun | bubmuoreka [{OK
IUITAHUMETPUU U METOBI UX https://m.edsoo.ru/4dffda97
peleHus

[ToBTOpeHue, 06061IeHNE 1

3 cucteMartusaius 3Hanuil. OCHOBHbIE | bubnnorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPHUH

33 HToroBasi KOHTpOJIbHASA paboTa 1 1 E;f:;?;ifg;gﬁiczz‘dfcz

34 [ToBTOpEeHue, 060061IeHNE 1 | bubnuorexa [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOIT'PAMME






IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHO MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMs

I'eomerpus

OnepupoBaTh NOHATUSIMH: TOUKA, IPSAMAs], IJIOCKOCTh

[TpuMeHSITh aKCMOMBI CTEPEOMETPUH M CIEACTBHS M3 HUX MPH PELICHUH
reoMEeTpPUUYECKUX 3a7a4

OHCpHpOBaTL MOHATUAMU: MNAPAJUICIIBHOCTL MW MNCPINCHIAUKYIAPHOCTH
MPSIMBIX U MJIOCKOCTEHN

KnaccudunupoBaTe B3aMMHOE PacrlojOXKEHHE MPSMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE

OnepupoBaTh MOHATUSAMU: ABYTPAHHBIN YroJl, TPaHU JBYI'PAaHHOIO YIJIa,
pedpo ABYTpaHHOTO yriia, TUHEHHBIA YToJ ABYTPAaHHOTO YyIJia, IpalycHast
Mepa ABYTPaHHOI'O yIia

OnepupoBaTh MOHATUSAMHU: MHOTOIPAHHHK, BBINYKJIBI M HEBBITYKJIbIN
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, TPaBUIIbHBII MHOTOIPaHHUK
Pacrio3naBaTte OCHOBHEIC BUJbI MHOI'OI'paHHUKOB (HI/IpaMI/II[a, npusma,
MPsIMOYTOJIBHBIN NapasuieNenune, Kyo)

KnaccudpumupoBaTe  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUIA
KJ'IaCCI/I(bI/IKaIII/II/I (BI)IHYKJ'IBIG n HCBBIITYKJIBIC MHOTI'OI'paHHUKH,
MpaBWIbHbIE MHOTOTPAHHUKH, TPSMbIE M HAKIOHHBIE MPHU3MBI,
napajuieTIeUIIE b))

OnepupoBatb IIOHATHSIMU: CeKylIas IUIOCKOCTD, ceyeHue
MHOTOTPaHHUKOB

OOBACHATP NPUHLUIBI  TOCTPOCHHUS  CEUYEHUH  MHOTOIPAaHHUKOB,
HCIOJIb3YSl METO[ CJIEJIOB

CTpOI/ITB CCUCHUA MHOI'OIrpaHHUKOB MCTOAOM CJICAOB, BBIIIOJHATDH

(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:



7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

BH/JI CBEPXY, COOKY, CHU3Y

Pemrate 3ala4i Ha HAXOXKIACHUC T'COMETPUUCCKUX BCIUYUH 110 06pa3uaM
W aJIrOpuTMaM, IPUMCHSSA HU3BCCTHBLIC AaHAJIUTUYCCKUC MCETOHAbI IIpHU
peiCcHMKU CTAHAAPTHBIX MATCMATHYCCKHUX 3ada4d Ha BBIYHUCICHUC
paCCTO}IHI/Iﬁ MCXKAY ABYMS TOYKaMH, OT TOUKH IO HpHMOﬁ, OT TOYKH OO

IIJIOCKOCTH, MCKAY CKPCIIUBAIOIIUMHUCSA IMTPAMBIMHA

Pemrate 3ala4i Ha HAXOXKIACHUC T'COMETPUUCCKUX BCIUYUH 110 06pa3uaM
W aJIrOpuTMaM, IPUMCHSSA HU3BCCTHBLIC AaHAJIUTUYCCKUC MCETOLAbI IIpH
pPCIICHUNU CTAHAAPTHBIX MATCMATUYCCKHUX 3aJilad Ha BBIYMCJICHHUC YTJIOB
MCXKAY CKPCIIHUBAOMIUMUCA TPAMBIMU, MCKIAY HpHMOﬁ Hn IINIIOCKOCTBIO,

MCXKAY IJIOCKOCTSAMHU, IBYI'PAHHBIX YI'JIOB

Bbruucnare 00bEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOTPAaHHHKOB
(mpu3ma, mupamMua) ¢ MpUMEHEHHEM (HOPMYJI, BBIYUCIIATH COOTHOIICHUS
MEXKITY ILIOINAAIMU MMOBEPXHOCTEH, 00BéMaMu [MOOOHBIX

MHOTI'OIr'paHHHUKOB

OnepupoBaTh MOHATHSAMH: CUMMETPHS B NPOCTPAHCTBE, LEHTpP, OCb U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (PUTypHI

W3BnekaTth, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MpeACTaBICHHYIO Ha

YepTekax U pUCyHKax

HpI/IMeHHTB reoOMETpHUICCKUC CI)aKTBI AJid pelICHUd CTCPCOMECTPUUCCKUX
3aaa4, IMpcaroJararomux HCECKOJbBKO MIaroB pCmiCHUs, €CJIN YCIOBUA

IIPUMEHEHMS 3aJJaHbl B IBHOH Gopme

[IpumensaTh mnpocTeiiline NPOrpaMMHBIE CpEJICTBA M 3JIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCIICHUN CTCPCOMCTPHUYCCKUX 3a1a4

IIpuBOaUTE MpPHUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLAE U

KHN3HH, PACIIO3HABATh IMMPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

[TpuMeHATH MOTyYeHHbIC 3HAHKSI Ha TPAKTUKE: aHAIM3UPOBAThH PeabHbIC
CUTyalluld W TNPUMCHATH MH3YUCHHBLIC IIOHATUA B MPOLCCCC IOHUCKA
pereHus MaTeMaTHYeCKH chopmyIupOBaHHOM poOJIEeMBI,
MOACINPOBATh PCAJILHBIC CUTyallUM Ha A3BIKC I'€COMCTPHHU, HUCCICIOBATH
MOCTPOCHHBIE MOJEIHU C HCIIOJIb30BAHHEM T€OMETPUYECKUX TOHSATHH H
TEeopeM, ammapaTa aiareOpbl, pemarh MPaKTUIECKUe 3a1auH, CBSI3aHHBIC C

HaXO0XIACHUEM I'COMETPUICCKUX BEIIMYHNH



11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTaTra

6

6.1

6.2
6.3
6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

IIpoBepsiemble npeAMeTHBbIE Pe3yabTAThl 0CBOEHUSI 0CHOBHOI
o0pa3oBaTeILHOW NPOrpPaMMBbl CpeiHero o01ero odpasoBanus

I'eomerpus

OnepupoBaTh NOHITHIMH: IMIIHHIPUYECKAs TIOBEPXHOCTh, 00pa3yoIiue
WIMHIPUYECKON TOBEPXHOCTH, LMIUHAP, KOHUYECKas MOBEPXHOCTD,
oOpa3yromme KOHHYECKOW  IMOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh

PacrioznaBate Tena Bpamenus (MUIUHIP, KOHYC, cdepa u map)
OOBSICHATH CIIOCOOBI OTYUEHUS TEJ BpallleHUs

KnaccudunupoBats B3auMHOE paciioyioskeHrne chepbl ¥ IITOCKOCTH
OnepupoBaTh TOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAaHHWE CETMCHTA,
BBICOTA CETMEHTA, LIAPOBOM CIIOW, OCHOBAHUE IIAPOBOTO CIIOS, BBHICOTA
[IAPOBOTO CJIOS, IIIAPOBOM CEKTOP

Boeruncnare 00BbEMBI M IUIOMIAMM TOBEPXHOCTEH Tell BpalleHUs,
FEOMETPUUYECKUX TeJl C IPUMEHEHHEM (PopMyIT

OnepupoBaTh MOHATHSMH: MHOTOTPaHHHMK, BIIMCAaHHBIM B cdepy Hu
OTHMCAHHBIN OKOJIO cephl, cepa, BIUcaHHAS B MHOTOTPAHHUK WIIH TEJIO
BpallleHus

BBIYUCIIATE  COOTHOIICHHSI MEXAY IUIOMAIASIMHU  IMOBEPXHOCTCH |
00BEMaMHU ITOTOOHBIX TEN

N300paxath nzydaemble GUTYPHl OT PYKH M C MPUMEHEHHUEM IMPOCTHIX
4epTEKHBIX HHCTPYMECHTOB

BrITIONTHATE  (BBIHOCHBIC) IUIOCKHE YEPTEKU U3 PHUCYHKOB TIPOCTHIX
00BEMHBIX (GUTYp: BUI CBEPXY, COOKY, CHHU3Y; CTPOUTH CEUEHHUS Te
BpaIleHUs

W3BnekaTh, MHTEPHIPETUPOBATH M MPEOOPa3OBHIBATH HH(DOPMAIHIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (Urypax, NpeICTaBICHHYI Ha
yepTexax U pUCyHKax

[IpumeHsaTh TeoMeTprueckue (GakThl A PEUICHHUS] CTEPEOMETPUUECKUX

3ala4, IpeAnoIaratommux HECKOJIBbKO IIaroB pEeIICHUSA, C€CIIM YCJIOBUA

MPUMEHEHHUS 33JIaHbl B ABHOU opMme

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE



6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

BBINONHATE OCUCTBUS CIIOKEHHS BEKTOPOB, BBIYNTAaHUS BEKTOPOB H
YMHOXKEHHUSI BEKTOpa Ha YHCIIO, OOBACHATh, KAKUMU CBOMCTBAMHU OHH
o0nagaroT

[IpuMeHATH MpaBWIIO NapaJLIEICIIUIIEAA [IPU CII0KEHUH BEKTOPOB
OnepupoBaTh MOHATUSAMU: ACKAapTOBbl KOOPJAMHATBl B IPOCTPAHCTBE,
BEKTOpP, MOJYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
YIOJI  MEXKIy BEKTOPAaMH, CKAIPHOE IIPOMU3BEACHHE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMIUIaHAPHBIE BEKTOPHI

Haxomuts cymmy BEKTOPOB M NPOM3BEICHHE BEKTOpPA Ha YHUCIO, YIrOj
MEXIY BEKTOPAaMHM, CKAIIPHOE IPOU3BEICHUE, PACKIIAIbIBATE BEKTOP 110
JIByM HEKOJUIMHEAPHBIM BEKTOPaM

3azaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOpAUHAT
Pemwats mpocreliine TreOMETpUYECKHE 3aJadyd  Ha  IPUMECHEHHUE
BEKTOPHO-KOOPAMHATHOTO METOZA

Pemate 3amaunM Ha J0Ka3aTeNbCTBO MaTeMaTHMYECKHMX OTHOILEHUHM U
HaXOKJECHUE T€OMETPHUECKUX BEJIMYUH MO 00pa3laM WM aJropuTMam,
OpUMEHSST  W3BECTHBIE  METOJABI TP PEIICHUH  CTaHJApTHBIX
MaTeMaTHYECKUX 3a/1a4

[IpuMeHATH TpOCTEHIIME IPOTPaMMHBIE CPEICTBA M JJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IPH PEIICHUH CTEPEOMETPUUYECKHX 3314
[IpuBoaMTH MpUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U
KHU3HH, PACIIO3HABATH MPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[IpumeHnsTh mMONyYeHHBIE 3HAHMS HAa NPAKTUKE: aHATU3UPOBATH
peajlpHble CUTYallud W TNPUMEHATh WM3Y4YEHHbIE IOHATHS B Ipolecce
NIOMCKA pELICHUS MaTeMaTudecku cHopMyIupoBaHHON MPOOIEMBI,
MOJICJINPOBATh PeajbHbIE CUTyallUd Ha sI3bIKE T€OMETPUH, UCCIIEI0BaTh
MOCTPOCHHBIE MOJIEIM C HCIIOJIb30BAHHUEM TI'€OMETPUUECKUX IMOHATUN U
TEopeM, armnapara ajreOpbl, pelaTb NPaKTHUECKUE 3aa4Uu, CBSI3aHHBIC C

HaXOKACHUCM I'COMCTPHUICCKUX BCININH



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KIIACC

Kon

7.1

7.2

7.3

7.4

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

I'eomerpus

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, MpsiMas, IJIOCKOCTb, HMPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATUYECKOM  TOCTPOEHUH  CTEPEOMETPUU:  AKCHOMBI

CTCPCOMETPHUU U CIICACTBUA U3 HUX

B3aumHoe  pacmonokeHHE ~TpPSAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
NapajuleJbHble M CKpeluBaromuecs mpsMble. llapainenbHOCT NPSMBIX |
IUIOCKOCTEl B TMPOCTPAHCTBE: MapajyielbHbIE TMpsAMbIE B  MPOCTPAHCTBE,
MapayIeNbHOCTh TPEX MPAMBIX, MAPALICTBHOCTh NPSAMOW M TUIOCKOCTH. YTJbI C
COHAMpPABJICHHBIMU CTOPOHAMHM, VYIOJI MEXKIY TMPSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapaJuIeIbHbIE MIOCKOCTH, CBOMCTBA MapaJUIeIbHBIX
wiockocteil. [Ipocteiimme nmpocTpaHCcTBeHHBIE (UTYPBI Ha IMJIOCKOCTH: TETpa’Jip,

KyO, apaieNenuIe]], MOCTPOSCHHE CEUCHHH

IlepneHqUKyIAPHOCTE MPSAMOM M IUIOCKOCTH: NEPHEHAMKYJISIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE TIapaUICIbHbIE U NIEPIECHAUKYJIIIPHBIE K INIOCKOCTH, TPU3HAK
NEPIEHAUKYIISIPHOCTHU IIPSMOM U INIOCKOCTH, TEOPEMA O IPSIMOU IEPIIEHAUKYIIAPHOU
IUIOCKOCTH. YIJIBI B TIPOCTPAHCTBE: YIOJ MEXAYy INpAMOM M IUIOCKOCTBIO,
JBYI'PAaHHBIA yrOJI, JMHEHHBIM Yrojg JAByrpaHHoro yria. llepnennukynsap u
HAKJIOHHBIC: PACCTOSIHME OT TOYKH [0 IUIOCKOCTH, PACCTOSIHUE OT HIPSIMOU 10
TUIOCKOCTH, MPOEKIUs (UTyphl Ha IUIOCKOCTb. [lepneHauKyIsspHOCTh IUIOCKOCTEH:
IpPU3HAK  TEPHCHAMKYISPHOCTH  ABYX  Iulockocteil.  Teopema o Tpéx
NEePHEHIUKYIISIpaxX

IloHsAiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOIPAHHHKA, BBIIYKIIbIE H
HEBBINYKJIbIE MHOTOIPDAaHHUKH, pa3BEPTKa MHororpaHHuka. Ilpusma: n-yrospHas
npu3Ma, TPaHU U OCHOBAHMS IMPHU3MBI, MpsSMas M HAKJIOHHAs MPU3MBI, OOKOBas M
II0JIHASL TOBEPXHOCTH Npu3Msl. [lapamienenunen, npsMOyTroNbHbBIN MapajUIeICIUIC]]
U ero cporcrtsa. Ilupamunaa: n-yroipHas nupamuza, TpaHd U OCHOBaHUE NTUPAMU/IBI,
OOKOBasi M IOJIHAasl OBEPXHOCTh MUPAMUIBI, IPABUIIbHAS M yCEUEHHAS NMUPAMUIA.

DJ1eMEeHTHI npusMbl MW MNUPAMHBL. HpaBI/IHBHBIG MHOT'OTPpaHHUKH: IIOHATUC



7.5

7.6

7.7

MIPaBUJIBHOTO MHOTIOTPaHHUKA, IPAaBWIbHAs NpU3Ma W MPAaBWIbHAs NUPAMHUAA,
MpaBUIIbHASL TPEYTOJIbHAS MUPAMUIA M MPABIIBHBIN TeTpasrap, KyO. [Ipencrasnenue
0 TMPaBWIBHBIX MHOTOTPAaHHUKAX: OKTa’p, AOJeKa’ap W ukocadapyrue CedeHus

MMPU3MBbI 1 TUPAMUBI

CI/IMMeTpI/IH B IPOCTPAHCTBE: CHMMCTPUSA OTHOCUTCIIBHO TOYKH, HpHMOﬁ,
INIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B IMUpaMUJax, MapajuICICuIncaax, nmpaBujiIbHbIX

MHOT'OI'paHHHUKaxX

Bbluncnenue 31€MEHTOB MHOTOIpaHHMKOB: pEOpa, nuaroHanu, yriasel. Ilnomans
OOKOBOIl NOBEPXHOCTH U TMIOJIHOM NOBEPXHOCTU MpPSMOW MNPHU3MBI, IUIOMIAJIb
OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsiMoi ipu3Mbl. [Inomaas 6okoBoi
IIOBEPXHOCTH W IIOBEPXHOCTU IIPaBUJIIBHOM NHUPAMHUABI, TEOpeMa O IUIOLIAJH

yceuéHHoll nupamupl. [Tonstue 06 06béMe. O0bEM MHpaMUIbl, TPU3MBI

[TogoGHbIe Tema B mpocTpaHcTBe. COOTHOIICHHS MEXKTY TIIOMIAIIMHA ITOBEPXHOCTEH,

00BEMaMHU ITOTOOHBIX TEN

11 KVIACC

Kox
6

6.1

6.2

6.3

6.4

6.5

6.6

IIpoBepsieMblii 21eMeHT CO/IePKAHMS

I'eomerpus

[{unuHIpryueckasi MOBEPXHOCTb, 00pa3yroie HUINHAPUIECKONH MOBEPXHOCTH, OCh
HWIMHIPUYECKON TOBEepXHOCTH. L{MmuHap: ocHOBaHUs W OOKOBas IMOBEPXHOCT,
oOpasyromiast ¥ 0Ch, IJIONIalb OOKOBOH H MOJIHON TTOBEPXHOCTH

Konnueckasi moBepXHOCTb, 00pa3yIolre KOHMYECKOW TOBEPXHOCTH, OCh U BEPILIMHA
KOHUYecKoil moBepxHocTH. KoHyc: ocHOBaHHMe W BepiInHA, 0Opasyiomias U OcCh,
TJI0ma s OOKOBOW W TIOJHOM TOBEPXHOCTH. Y CEUEHHBIN KOHYC: OOpa3yroIlue H
BBICOTA, OCHOBaHUsI U OOKOBasi IOBEPXHOCTh

Cdepa u map: ueHtp, paauyc, JuamerTp, IIomaab MoBepXHOCcTU cdepbl. BanmHoe
pacnosoxeHue cepbl U IIIOCKOCTH, KacaTelibHas IJIOCKOCTh K cdepe, MIomanb
cepsl

N300pakeHue Tes BpallleHHs Ha IJI0CKOCTU. Pa3BEpTka UIuHIpa U KOHyca
KomOuHammu Ten BpalleHWss W MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBIN
oko1o cepsl, chepa, BicaHHAs B MHOTOTPAaHHUK, UJTU TEJIO BPAIICHUS

[Tonsitne 00 00BEMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
MPsIMOYTOJIBHOTO Mapaijienenunena M ciuenctsus u3 He€. OOBEM UMIMHIpA,

koHyca. O0BEM mapa u rionaab chepsbl



6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpancTBe. COOTHOMIEHHWS  MEXKIY  IUIOMIAISIMHU

MOBEPXHOCTEH, 00bEMAMHU MTOT0OHBIX TEN

Ceuenust nuiauHApa (mapajulebHO U NEPIEHIAUKYJISIPHO OCH), CEUEHHUS KOHYyca

(mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YePE3 BEPIINHY ), CEUEHUS LIapa

Bexktop Ha miockoctd U B mpocTpaHcTBe. ClOKEHME M BBIUUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4uciio. PasnokeHue BeKTOpa 10 TPEM HEKOMILIaHAPHBIM
BekTopaMm. IIpaBwio mapamnenenunena. Pemenwe 3amad, CBA3aHHBIX €

MPUMEHEHUEM MPAaBUJI JEUCTBUN C BEKTOpaMHU

[IpsimoyronbHasi cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTsel BekTopa.
[Ipocreiiie 3amauu B KOoOpJAuMHATaX. YTosu Mexay Bekropamu. CkansipHoe
MPOU3BEJICHUE BEKTOPOB. BhIuncieHUE yriioB MEXAYy MNPSIMBIMH U TUIOCKOCTSIMH.

KOOpﬂHHaTHO—BCKTOpHLIﬁ MCTOI IIPpU PCIICHUHN T'€OMETPUICCKUX 3aaaY



IHPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI CPEJJHET'O OBIIETI'O OBPA3OBAHMUA

Kon
NpoBepPsieMoOro
TpeOoBaHuUs

IIpoBepsiemble TPeOGOBaHUSA K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
oOpa3oBaHus

Bnanenue meromamMu JI0Ka3aTeNbCTB, AJITOPHUTMAMH PEIICHUS 3aJad;
yMeHHe (OpMyIMpoBaTH M ONEPUPOBATH MOHATHUSMHU: OIpEIENICHUE,
aKcMoMa, TeopeMma, CJCICTBHE, CBOMCTBO, MPHU3HAK, JI0KA3aTEILCTBO,
paBHOCHIIbHBIE (HOPMYITMPOBKH; IPUMEHSTh UX; YMEHHE (HOpPMYITUPOBATH
00paTHOE M MPOTUBOIIOJIOKHOE YTBEPXKICHUE, MPUBOIUTH MPUMEPHI H
KOHTPIPUMEPLI, HCIOJbB30BaTh MCTOA MaTeMaTHUECKOU HHAYKIWH;
NPOBOJUTh  JIOKAa3aTeIbHBIE PACCYXICHUS TIPU PEIICHUU 3ajad,
OLCHUBATH JIOTUYCCKYIO MPaBHUIIbHOCTDb paCCY)KZIGHI/If/'I; YMCHUC
OINEPUPOBATH MOHITUSIMHU: MHOXECTBO, MOJMHOXECTBO, ONEPALUU HAJ
MHOXCCTBaMHU, YMCHUC HUCITOJIB30BATh TGOpCTI/IKO-MHO)KCCTBeHHBIﬁ
ammapar Jyis OIIMCaHUs PEaIbHBIX MPOIIECCOB U SBJICHUN U TIPU PELICHUN
3aga4, B TOM 4YHCIC HW3 OPYyrux y‘-Ie6HI)IX npeaMeToB; YMCHUC
OTIEpUPOBATH MOHATUIMU: Tpad, CBA3HBIA rpad, AepeBo, MUK, Tpad Ha
IJIOCKOCTH; YMCHHC 3a/laBaTb HW OIIUChIBATH Fpa(bbl pas3siinuHbIMU

croco0aMu; UCTIOIB30BaTh rpadbl IPH PEIICHUH 3a71a4

VYMeHHe onepupoBaTh MOHATHSAMH: HATypalbHOE YHCIIO, LEJNOE YHCIIO,
CTETIEeHb C IENIBIM MOKa3aTeaeM, KOPeHb HAaTypajJbHON CTENEeHH, CTEIICHb
C panMoOHAJIBHBIM  TOKa3aTeleM, CTENeHb C  JACHCTBUTEIIHHBIM
nokaszareiaeM, JorapupMm UHCIa, CHHYC, KOCHHYC UM  TaHICHC
NPOMU3BOJIFHOTO YHCJIA, OCTATOK II0 MOAYJIO, PAIMOHAJIBHOE YHCIIO,
UppalMOHAIbHOE  YMCJIO0,  MHOXKECTBA  HATypalbHBIX,  IIEJBIX,
palMOHANBHBIX, JICHCTBUTENBHBIX YHCET, YMEHHE HCIIOIb30BATh
NPU3HAKU JIeTMMOCTH, HAUMEHBIIMKA OOIIUIl AeTUTeNh U HAaHUMEHbIIEe
of1mee KpaTtHOe, aropuT™ EBKIMa mpu pemeHnn 3a1ad; 3HaKOMCTBO C
pPa3NMYHBIMM ~ TO3WIUOHHBIMHM  CHUCTEMaMH  CUHUCIICHUs;  yMEHHE
BBITIOJIHATH BBIYHMCIICHUE 3HAYCHWH M TMPeoOpa3oBaHMs BBIPAKEHHUH CO
CTENEHsAMHU M JorapupmMamu, MnpeodpazoBaHUs IPOOHO-PAIMOHATIBHBIX

BBIpZDKCHHfI; YMEHUEC OICPHUPOBATH IMOHATHUAMMU: ITOCICAOBATCIBHOCTD,



apudmMeTnyeckas mporpeccus, reoMeTpuyIecKas porpeccus,
OECKOHEYHO YOBIBalOIIass TEOMETpUYECKash TMPOTPEcCHs; yMEHUE
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHUCJIE C TTIOMOIIBIO PEKYPPEHTHBIX
dbopMyII; yMEHHE ONEpUPOBATH MMOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
COnpsDKEHHBIC KOMITJIEKCHBIC YHCIIa, MOIYJIh U apPTYMEHT KOMITJIEKCHOTO
gyrcna, ¢opMa 3anucHd  KOMIUIGKCHBIX ducen  (reoMeTpudeckas,
TPUTOHOMETpPUYECKass W  aireOpamdeckas); yMeTbh MPOU3BOAUTH
apudmeTnyeckue NEUCTBUSA C KOMIUIEKCHBIMU UHCJIAMH, MPUBOJIUTH
MpUMEPHl  UCTIOIB30BAHMSI  KOMIUIEKCHBIX ~ YHCEN;  ONEPHUpPOBATH
MOHATUSAMM: MaTpuma 2X2 u  3%3, omnpeaenuTellb  MaTpULBI,

FGOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPECACIIUTECIIA

YMeHue onepupoBaTh NOHATHUSMHU: pPallMOHAIIBHBIE, HppalMOHAIbHbIE,
NoKa3aTeJbHbIe, CTENEeHHbIE, JOrapupMHUUECKUe, TPUTOHOMETPUUYECKHE
YpaBHEHHS U HEPABEHCTBA, HUX CHUCTEMBI; yMEHHE ONEpPUPOBAThH
HOHATUSAMU: TOXJIECTBO, TOXAECTBEHHOE NpeoOpa3oBaHUE, YpaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YpPAaBHEHUH M HEPaBEHCTB, PaBHOCHJIbHOCTb
YpaBHEHMH, HEpaBEHCTB M CHUCTEM; YMEHHME pellaTb YypaBHEHUS,
HEPABEHCTBA M CHCTEMbI C TIOMOILIBIO Pa3IMYHBIX NPUEMOB; pelIaTh
yYpaBHEHMsI, HEpPaBEHCTBA M CHCTEMBbl C IapaMeTpoM; HPUMEHSTbH
YpaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JUIsl PELICHHUsS] MaTeMaTUYECKUX

3aa4 1 3a1a4 U3 pas3JIMIHbIX obnacreit HAayKH U peaHLHOﬁ KHN3HU

VYMeHHe OnepupoBaTh MOHATUSAMH: (QYHKIHSA, YETHOCTh (QYHKIHH,
NEPUOTUYHOCTD (PYHKIIUHM, OrpaHMYCHHOCTh (PYHKIIUH, MOHOTOHHOCTD
GyHKIMH, SKCTpeMyM (YHKIIMH, HAaUOOJbIIIee U HAUMEHbBIICe 3HAYCHUS
(GYHKIMU HA IPOMEKYTKe, HeMpepbIBHAS (DYHKITHS, aCHMOTOTHI rpaduka
byHKIMH, TIepBas U BTOpas Npon3BoaHas (PyHKIMH, TEOMETPHUYECKUN U
¢u3nueckuif CMBICT TPOM3BOJHON, NEpBOOOpa3Has, ONpeneIEHHBIN
UHTETpajl; YMEHHE HAXOIUTh AaCHUMOTOTHI rpaduka (pyHKINH; yMEHHUE
BBIUUCIIATh  TPOM3BOJHBIC CYMMBI, HPOHM3BEACHUS, YACTHOTO H
KOMITO3MIIMHN (YHKIMH, HaXOAWTh YpaBHEHHE KacaTeNbHOH K Tpaduky
(GYyHKUMU; yMEHUE HAaXOIUTh MPOU3BOIHBIC SJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIONb30BaTh MPOM3BOAHYIO JUIS HCCIEIOBAaHUS (QYHKIHH,
HAXOJUTh HAWOOJbIIME M HAUMEHBIIWE 3HAYCHUS (YHKIHA; CTPOUTH
rpag¥Ky MHOTOYJICHOB C HCIIOJIB30BAHUEM alapara MaTeMaTHYECKOTO
aHanuM3a; TMPHUMEHATh TPOU3BOAHYIO JUISI HAXOXKICHHS HAMIy4IIero

pE€iCHud B IHNPHUKIAJHBIX, B TOM YHCJIC COHHUAJIBHO-DKOHOMHWYCCKUX H



(bU3UYEeCKUX 3a7a4ax; HaXOAUTh TUIOMAAN U 00BEMBI (UTY C TIOMOIIBIO
I/IHTCFpaJIa; HpI/IBO,Z[I/ITL HpI/IMepBI MATEMATHUYCCKOI'O MO,Z[GJII/IpOBaHI/ISI C

noMoInbio auddepeHuaIbHbIX ypaBHEHUH

YMeHue onepupoBaTh TMOHATHSAMH: Trpaduk QyHKIUH, OOpaTHas
GyHKUMS, KOMIO3UIMSA (YHKUUH, JUHEHHas (yHKIMs, KBaJpaTU4Has
byHKIMSA, panroHanbHas byHKIMS, CTEIIEHHAs byHKIMS,
TPUTOHOMETpUYECKHE  (PYHKIMH, OOpaTHble TPUTOHOMETPUUYECKHE
GyHKIMM, TOKa3aTelnbHas | Jorapudmudeckas (YHKIHUH; YMEHHE
CTpOUTh TpadUKU H3YyYEHHBIX (YHKIMHA, BBIIOJIHATH NMPEoOpazoBaHMS
rpaduKoB (YHKINH, UCTIONB30BaTh TPAPUKH IS U3yUEHUs TPOIIECCOB H
3aBUCUMOCTEH, MpU peIleHUH 3ajad U3 JAPYyruxX y4eOHBIX MPEIMETOB U
3a7a4 U3 peabHON JKU3HU; BBIPAXaTh (POPMYJIaMH 3aBUCUIMOCTH MEXTY
BEJIMYMHAMH; HCIOJIb30BaTh CBOMCTBA W Tpapuku (QyHKUUH [uis
peleHus ypaBHEHHIA, HEPABEHCTB U 3a/1a4 ¢ IapamMeTpaMu; U300pakaTh
Ha KOOPJAMHATHOM IJIOCKOCTH MHOXKECTBAa pEIIEHUH ypaBHEHUIA,

HCPABCHCTB U UX CUCTEM

YMeHue pemarh TEKCTOBBIE 33Jaud Pa3HbIX THUIOB (B TOM 4YHCIE Ha
MPOLEHTHI, JOJU U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTh TOBAPOB U
YCIIyT, HaJIOTH, 33J1a4y U3 00JIaCTH yIPaBIEHUS JTUYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHUS, HEPABEHCTBA U MX
CUCTEMBI II0 YCJOBMIO 33Jaud, HCCIEIOBATH IOJYYEHHOE pELICHUE U
OLICHUBATh MPaBIONOAOOHOCTh pE3yJNbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIE CUTYyallUM Ha $I3bIKE MATEMATHUKH; COCTABJISTH BbIPaKCHHUS,
YpaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHMIO 33JlayH,
UCCIIE0BaTh IOCTPOEHHBIE MOJEIM C HCIOJB30BaHUEM aIlmapara

anreOpbl, UHTEPIIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHHe onepupoBaTh MOHATUAMHU: CpelHee apupMeTHIeCKoe, MeInaHa,
HauOoJpIllee ¥  HAaWMEHbILIEe 3HAYEHHUs, pa3Mmax, JIUCHepcHs,
CTaHAApPTHOE OTKJIOHEHHE YHCJIOBOrO Habopa; yMEHHE HW3BJIEKarTh,
MHTEPIPETHPOBATh HH(GOPMAIHMIO, TMPEACTABICHHYI0 B TaliMIax, Ha
JrarpamMMax, rpadukax, OTpakarollyio CBOMCTBA PEabHBIX MPOIECCOB U
SIBJICHUI; TIPEICTABIATh HH(POPMAIIHMIO C TIOMOIIBIO TaOJHII M AUarpamm;
UCCIIEI0BAaTh CTATUCTUYECKUE NaHHBIC, B TOM 4YHCIE C NPHUMEHEHHEM
rpadUuecKuX  METOJOB UM  DJIEKTPOHHBIX  CPEACTB; TrpaduvecKu
UCCIIEIOBaTh COBMECTHBIC HAONMIOACHUS C TOMOIIBIO JHarpamMm

pacceuBaHys U JIMHEWHON PErpeccuu
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YMeHue onepupoBaTh MOHATHSAMU: CIYyYalHBIM OMNBIT M CIy4ailHOE
COOBITHE, BEPOSITHOCTh CIy4YallHOrO COOBITHS; YMEHHE BBIYHCIATDH
BEPOATHOCTh C HCIOJB30BaHUEM TIpaUuecKux METOJOB; MPUMEHSThH
(bopMyJIBl CIIOKEHUSI ¥ YMHOXEHHS BEpOSTHOCTEH, (hOpMyiy MOTHOU
BeposITHOCTH, hopmyny bepHyin, komOuHaTOpHBIE GaKTHl U (OPMYJIBI,
OLICHUBATh BEPOATHOCTH PEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBAThH
MOHSTUSMM: CJy4ailHas BEJNWYHMHA, paclpeiesieHHe BepOSTHOCTEMH,
MaTeMaTHYeCKOe OKHUIAHUE, NUCIIEPCHs M CTaHJAPTHOE OTKIIOHEHHE
CIyJaliHOW BENWYHMHBI, (QYHKIUM pacupelneiIcHuss W  IUIOTHOCTH
pPaBHOMEpPHOTO, TOKa3aTebHOTO W HOPMAJbHOTO pacIpeeeHHI;
YMEHHE MHCIOJb30BaTh CBOWCTBA W3YYEHHBIX PpACIPENCICHUN Ul
pelleHrs 3aja4; 3HAKOMCTBO C TOHSATHUSMH: 3aKOH OONBIIMX YHCEl,
METOABI BBHIOOPOYHBIX HCCIICOBAHUH; yYMEHHE TIPHBOIAUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OONBIIMX YHMCENT B MPUPOAHBIX U OOIIECTBEHHBIX
SABJICHUAX; YMCHUC OIICPUPOBATH MOHATHAMU: COYCTAHUC, IICPECTAHOBKA,
YHCIIO COYETaHWH, YHCIO TepecTaHoBOK; OuHOM HploTOHa; ymeHHe
NPUMEHSITh KOMOMHATOPHBIE (PAKTHI M PaCCYKICHHS [T PEIICHHS 3a/1a4;
OIICHUBATh BEPOSATHOCTH peabHBIX COOBITHIA; COCTaBIISITh

BEPOSITHOCTHYIO MOJIEIb M HUHTEPIPETUPOBATH NOJIYYEHHBIN pe3ybTaT

YMeHue onepupoBaTbh IOHATUSMH: TOYKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA yrjia, IUIOCKUH  yrol,
JBYI'PAaHHBIA yroJ, TPEXIPAHHBIA YIOJ, CKPEIIMBAIOLIUECS IpPSMBIE,
NapaJuIeIbHOCTh U NEPIECHAMKYIJIAPHOCTh IMPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY MNPAMBIMH, YTOJ MEXAY IPSIMOM M IUIOCKOCTBIO, YIOJI MEXKIY
IIJIOCKOCTSIMHU, PACCTOSHUE OT TOYKU [0 IUIOCKOCTH, PACCTOSTHUE MEKIY
IIPSAMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPH
pelIeHnH 3ajad U3y4yeHHble (DAKThl U TEOpPEMbI IJIAHUMETPUHU; YMEHHE
OLICHUBAaTh  pPa3MeEpbl OOBEKTOB  OKPYXKAIOIIEIO0 MHpa; CTPOUTH
MaTeMaTHYECKUE MOJEIU C IIOMOIIbI0 T'€OMETPUYECKHUX IIOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTHYCCKUC 3aaa4n

YMeHue onepupoBaTh MOHATHUAMH: IUIoUIanb GUrypbl, 00bEM (GuUrypsl,
MHOTOTPaHHHK, NPaBHJIbHBI MHOTOTPAHHHK, CEUYCHHE MHOTOIDaHHUKA,
Ky0, mapajuienenuries, Npu3Ma, NUpaMuaa, (Gurypa u IMOBEPXHOCTD
BpallIeHUs, OWINHAP, KOHYC, Imap, cdepa, momanas chepsl, IIOmab
MOBEPXHOCTU TMHPaMHJIbL, TPU3MBI, KOHycCa, LWIMHApA, 00BEM KyOa,

NPSIMOYTOJIBHOTO MapaijieNienuneaa, MUpaMuabl, NOpU3Mbl, LWIHHIpPA,
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12

13

KOHYCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEUECHMsI KOHyca W LIWJIMHJIPA,
[apajuleJbHblE OCH WM OCHOBAHMIO, CEUYEHHE I1apa, IUIOCKOCTb,
Kacaromascs cdepbl, HUIUHAPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAHHUKH, (UTYpPBl U MOBEPXHOCTH
BpAlIEHUs, UX CEUYECHMS], B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHE TPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYP, CAMOCTOSATEIBHO
(bopMyIIMpOBaTh OMpEENICHUs N3YYaeMbIX (PUTyp, BBIIBUTaTh TUIIOTE3bI
O CBOICTBaxX M MpU3HAKAX TeOMETpudecKuXx (Guryp, o00CHOBHIBATH WIIH
ONpoBepraTh MX; YMEHHE TIPOBOAWUTH Kiaccuukanuioo Quryp mo
pa3INYHBIM TpPHU3HAKAM, BBITOTHATH HEOOXOAUMBIE JIOMOJHUTEIbHBIC

MOCTPOCHUS

YMeHue omepupoBaTh IMOHATHSAMH: JBW)KCHHE B  TPOCTPAHCTRBE,
napajuielIbHbI TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TPEeoOpa3oBaHWE TMOMOOWs, TMOMAO0HBIE (UTYPBI, YMCHHE
pacro3HaBaTh paBHbIC W TOJOOHBIE (PUTYpBI, B TOM YHUCIE B MPHUPOJIE,
HUCKYCCTBE, apXHTEKTYypPE; HCIIOJIb30BaTh T'€OMETPHUCCKHE OTHOIICHHUS
NpU PEIICHWU 3a/1ady; HAXOJWTh TCOMETPUYCCKHE BEIMYWHBI (IUIMHA,
yroj, IJIomaab, O0BEM) MpU PEUICHUH 3aJad W3 JPYyTUX YYEOHBIX
NPEMETOB M U3 PEajbHOMN JKU3HU; YMEHHE BBIUUCIIATH TE€OMETPHUYCCKHUEC
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMaNb, O0BEM, IUIOMIAbh TOBEPXHOCTH),
UCTIONB3Ysl M3YYCHHBIC (DOPMYINIBI M METOABI, B TOM YHCIE: ILUIOMIAIb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCa, WIMHAPA, TUIOMAAb cepsr;
00bEM Ky0a, MPSAMOYTOJIBHOTO TMapajuIe/ICIHIe/a, MUPaMUIIbI, TTPU3MBI,
[MWINHApPA, KOHYyca, IIapa; yMEHHWE HAXOJUTh OTHOIICHUE OO0BEMOB

o00HBIX Uryp

YMeHue onepupoBaTh MOHATUSMU: MPSMOYTOJIbHAS CHCTEMAa KOOpUHAT,
BEKTOp, KOOPAMHATBHl TOYKH, KOOPAMHATHI BEKTOpAa, CyMMa BEKTOpPOB,
MIPOM3BEICHNE BEKTOpAa Ha 4YHCIO, pa3joXKeHHe BeKTopa Mo Oasucy,
CKQJIIPHOE TMPOU3BEJCHUE, BEKTOPHOE IMPOU3BEICHUE, YIrOJl MEXKIY
BEKTOpPAMH; YMEHHUE HCIOJIb30BaTh BEKTOPHBIA U KOOPAWHATHBIA METOJ
JUTSL  PEIICHUS TEeOMeTPHUYECKHUX 3aJad M 3a]ad JAPYyruxX YydeOHBIX
peIMETOB

YMmenue BbIOMpaTh NOIXOIAIIMM METOJ JUid peUleHHsl 3aJayu;
MOHMMAaHWE 3HAYMMOCTH MATEMaTHUKA B W3YYCHHH NPHUPOIHBIX H
OOLIECTBEHHBIX MPOIECCOB M  SBJICHMM; YMEHHE paclo3HaBaTh

MMPOSBJICHUC 3dKOHOB MATCMATUKH B HCKYCCTBC, YMCHHC IIPHUBOJUTH



NpUMEpPbl MAaTEMaTUYECKUX OTKPBITUH POCCUHUCKOM W  MHUPOBOH

MaTeMaTHUYECKOU HayKH



HEPEYEHD 3JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Kon

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8
1.9

2.1
2.2
23
24
2.5
2.6
2.7
2.8
2.9
2.10
2.11

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

Yucna ¥ BEIYUCICHUS
HaTypa.anbIe " LEJIbIC YHuCia. HpI/ISHaKI/I JCIINMMOCTHU LCJIbIX YHUCEII

Pammonaneubie  ymcima. OOBIKHOBEHHBIE U JECATUYHBIC JPOOH, TMPOIICHTHI,

OeCKOHEUHBIE IEPUOTUIECKUE IPOOH

Apudmernueckuil KOpeHb HATypaJbHOM cTeneHu. J[eHcTBHA ¢ apupMeTHIECKUMU

KOPHSIMHM HaTypajibHOU CTEIEHH

Crenens ¢ 1enbIM nokazaresneM. CTeneHpb ¢ palluoHaIbHBIM NokasareneM. CBoiicTBa

CTCIICHHU

CuHyc, KOCHMHYC M TAaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,

ApPKTaHI€HC YHMCIOBOTO apryMEHTa
Jlorapudm uucna. [lecaTuyHble U HaTypajibHbIE JOrapupMbl

JeiicTBuTenpHble  uMcaa. ApuMeTHUECKHEe OIepauu ¢ JIeHCTBUTEIbHBIMU
yrciaamy. [IpuOnkEéHHbIe BBIYUCIECHUS, [TPABUIIA OKPYTJICHUS, IPUKUIKA U OLICHKA

pe3yibpTara BEIYMCICHUN

[IpeoOpazoBanme BeIpaKEHUH

KomMrutekcHblie yrcia

YpaBHEHUS U HEPABEHCTBA

Llenbie 1 APOOHO-PAIMOHATILHBIC YPABHEHHSI
WppaiimoHaibHbIe ypaBHEHHSI

TpuroHoMeTpUUECKUE ypaBHEHHSI

[TokasaTenbHbIC U JOrapru(PMUUICCKUE YPABHEHHSI
[enbie 1 APOOHO-paLMOHANILHBIC HEPABCHCTBA
HppanmonanbHbIe HEPABEHCTBA

[Toka3zaTenbHbIE U JTOrapUPMHUUSCKUEC HEPABEHCTBA
TpuroHomeTpuveckue HepaBEHCTBA

CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITApaMeTPaMu

Martpuiia cucTeMbl JTMHEHHBIX ypaBHEHUH. OnpeaeauTenb MaTPULbI



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
52

6.1
6.2
6.3

7.1
7.2
7.3
7.4

OyHKINUU U TpaPUKH
Oyukius, cnocoOwl 3amanus ¢yHkiunu. ['paduk ¢yHkumu. B3ammuo oOpaTHBIE
bynakun. YétHple u Heu€THbIE QyHKIMH. [leproanueckue GyHKIUN

OOnacTp ompeneneHUs W MHOXECTBO 3HaueHul ¢ynkumu. Hymn ¢yHkimu.
[IpomMexxyTKM  3HAKOTIOCTOSIHCTBA.  |IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
MakcumyMbl ¥ MHHUMYMbI (GyHKIMM. HaumbGonbliee ¥ HauMeHbllIee 3HAYCHHE

(GYHKIIMM Ha IPOMEXKYTKE

CrenenHass (QyHKUMS C HAaTypaJbHbIM W IeNbIM Toka3ateneMm. EE cBoiicTBa u

rpaduk. CBoiicTBa U TpadUK KOPHS 1-0 CTETICHU
Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpaduKu
[TokazaTenpHas u norapudmudeckas GyHKIIMH, KX CBOWCTBA U TPapUKH

Toukn paspeiBa. AcuMnTorel TpadukoB ¢yHkumid. CBoHCTBa  (YHKIHH,

HENPEPBIBHBIX HA OTPE3KE
[TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEILHOCTEH
ApudmeTrndeckast 1 reoMeTpuueckas rnporpeccuu. opmyna cI0KHBIX TPOIEHTOB
Hauana maTematuyeckoro aHanusa

[TpousBoanas ¢hyukmuu. [Ipon3BoHbIE JIeMEHTApHBIX (PYHKITUH

[IpumeHneHre TPOU3BOAHOM K HCCIEAOBaHUIO (YHKIMH HAa MOHOTOHHOCTH U
9KCTPECMYMBI. Haxoxcz[eHHe HaI/I60J'H>I_HeFO U HAMMCHBIICIO 3HAYCHUA (I)YHKI_II/II/I Ha

OTpE3Ke

[TepBooOpa3nas. UnTerpan
MHOX€eCTBa U JIOTUKa

MHoecTBO, onepanun HajJl MHOKecTBaMu. J(narpaMmel Dinepa — Benna
Jloruka

BeposTHOCTb U cTaTUCTHKA
OnucarenpHas CTaTUCTUKA
BepostHocTh

Komb6unaropuka

['eomeTrpus

@urypsl Ha MIOCKOCTH

[IpsiMble ¥ INIOCKOCTH B IPOCTPAHCTBE
MHororpaHHuku

Tena v MOBEpXHOCTH BpaILEHUS



7.5 KoopauHatsl 1 BEKTOPBI



YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IS YYHEHUKA

['eomeTpus. 10-11 knaccel. YueOHUK 111 00111€00pa30BaTEIbHBIX YUPEIKIASHUM. /
JI.C. ArtanacsH, B.®. byty3os, C.b. Kanomues u ap./ M.: I[IpocBemenue, 2024
METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA

1. 3uB Bb.I'. lunaktuueckue marepuainsl. ['eometpus. 10 kinacc.- M.
[Ipoceemienue, 2021.

2. 3uB b.I'. lunaktuueckue marepuansl. ['eomerpus. 11 kmacc.- M.
[Ipocsemenne, 2021.

3. 3uBb. I'., Meiinep B. M. 3agauu no reometpun. 7-11 knaccel. - Mocksa.
[Ipocenienue. 2023.

4.  1O. A. I'mazkos, U. U. FOauna, B. @. byty30B ['eomerpusi: Pabouas
TeTpans. 10 kinacce: mocobue Mist yyamuxcst 001eo0pa3oBaTeNIbHbIX YUPEKICHUI.
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HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU
UHTEPHET

Poccuiickas snektponHas mkosna. https://resh.edu.ru/

«Sunekc. Yuebuuk» https://education.yandex.ru/home/

«SAKmacey . https://www.yaklass.ru/



doxkcdopna https://foxford.ru/about

«Cupuyc. Onnaitny . https://edu.sirius.online
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