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HOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcss OJHUM M3 0a30BBIX KYpPCOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHs, TaK Kak OO0ECIeunBaeT BO3MOXHOCTh H3yUCHUS
JUCHMIUIMH ~ €CTeCTBEHHO-HAyYHOM  HAMpaBICHHOCTM U TMPEAMETOB
ryMaHUTapHOTO IuKiIa. [IocKoNbKy Joruueckoe MplluieHne, GopMUpyeMoe pu
M3YYCHUH  OOyYarolmMMHCS  TOHSATUHHBIX  OCHOB  TCOMETPHH,  IpHU
JI0Ka3aTEeIbCTBE TEOPEM U MOCTPOSHUH LIETIOUKH JIOTUYECKUX YTBEPKICHUH MpU
pEIICHNH TeOMETPHUECKUX 3a]1a4, YMEHHUE BBIIBUTaTh U ONPOBEPraTh THIIOTE3bI
HEIMOCPEJACTBEHHO HCIOJIB3YIOTCS NPU PEIICHUH 3aj7]ady €CTECTBEHHO-HAYyYHOTO
IIUKJIA, B YACTHOCTU (PU3UYECKUX 3a/1a4.

Llenp ocBoeHuss mnporpaMmbl YyuyeOHoro kypca «l'eomerpus» Ha
yrayOJa€HHOM — ypOBHE —  Pa3BUTHE  WHAMBHAYAIBHBIX  CIIOCOOHOCTEH
oOydaromuxcsi Mpu W3YYCHUH T€OMETPHH 4epe3 0OecreueHHe BO3MOXKHOCTH
NpUOOpPETEHUsT U UCIOJIB30BaHUs OoJiee TIIyOOKHX T€OMETPHUYECKHX 3HAHUHM U
JICUCTBUM, CHENU(PUUHBIX TEOMETPHUH, M HEOOXOAUMBIX JJIs YCIEIIHOTO
npodeCCUOHAIBHOTO ~ O0pa3oBaHMsl, CBA3aHHOIO C  HCIOJb30BaHUEM
MaTEMaTHKH.

[IpropuTeTHBIMH 3a7ja4aMi Kypca T€OMETPUU Ha yriayOJIEHHOM ypOBHE,
PaCIIMPSIONIMMH U yCHIMBAIOIIUMHU KypC 0a30BOT0 yPOBHS, SIBISIFOTCSI:

pacivpeHne MpeaCcTaBIeHUs O TEOMETPHH KaK YaCTH MUPOBOM KyJIbTYpHI
1 GOpMHUPOBAHNE OCO3HAHUS B3aMMOCBS3H TEOMETPUH C OKPYKAIOIIIIM MHPOM;

dopMupoBaHrE MPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (PUTypax Kak o
BRXHEHUIIINX MaTEMaTHUYECKUX MOJEISAX, TO3BOJISIONINX OMHUCHIBATh U M3y4aTh
pasHbIe SBIICHUS OKPY)KAIOIIETO MHpa, 3HAHWE MOHITHIHOTO ammapara Io
pazneny «CtepeoMeTpus» yaeOHOTO Kypca TeOMETPHH;

(¢opMupoBaHHe€ yMEHHS  BIAJACTh OCHOBHBIMH  TIOHATHUSMH O
MPOCTPAHCTBEHHBIX (PUTypax W WX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
dopMyn U yMeHHE UX MPUMEHSITh, YMEHHUS TOKA3bIBATh TEOPEMbl U HAXOIUThH
HECTaHIapTHBIE CTIOCOOBI peIIeHHs 3a/1a4;

dopMupoBaHHE yMEHHS paclo3HaBaTh Ha dYepTexax, MOJENIX U B
pealbHOM MHUpPE MHOTOTPAaHHMKH ¥ Tella BpalleHHus, KOHCTPYHPOBAThH
reOMeTPUUIECKUEe MOJICIIH;

¢opMupoBaHHe  TIOHMMaHUSI  BO3MOXKHOCTH  AKCHOMAaTHYECKOTO
MOCTPOCHHUSI MaTeMaTUYECKUX TEOpHil, (OPMUPOBAHHWE TOHUMAHUS POIHU
aKCMOMATHKH TP MPOBEACHUN PACCYKICHUH;

¢opMupoBaHHe yMEHHS BIaJ€Th METOAAMH  JOKa3aTeNbCTB U
QITOPUTMOB PpEIICHHs, YMEHHUS HX MPUMEHSATh, MPOBOAMWTH JOKa3aTeIbHbBIE
pacCyXJCHHUS B XOJ€ PpCEUICHHs] CTEPEOMETPUYECKUX 3amad M 3amad ¢
PaKTHYECKUM COJIEpIKaHUEM, dbopMupoBaHHE  TIPEACTABIICHUS 0
HEOOXOIMMOCTH  JIOKa3aTeNbCTB TpU  OOOCHOBAHMM  MaTEeMaTUYECKUX
YTBEpXKACHUA W POJM aKCMOMAaTHKH B  TPOBEICHWU  JACTyKTUBHBIX

pacCyX IeHUN;

pPa3BUTHE W COBEPIICHCTBOBAHWE HMHTEIUICKTYAIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEN oOyyJarommxcs, MO3HABATEIbHON AKTHUBHOCTH,
UCCIIEIOBATEILCKUX YMEHUN, KPUTUYHOCTH MBIIIUICHUS, HHTEpECca K U3yUCHUIO
r€OMETPHH,

dbopmupoBaHue (GhyHKITMOHATBHOMN I'PaMOTHOCTH, peJIeBaHTHOM

r€OMETPUU: YMEHMsI Paclo3HaBaTh NPOSBICHUS T€OMETPUUYECKUX MOHSATHUH,
O00OBEKTOB M 3aKOHOMEPHOCTEW B PEAbHBIX XU3HEHHBIX CUTyalUsX U TpU
U3YYEHUH JIpYTUX Y4YeOHBIX MPEAMETOB, MPOSIBICHHUS 3aBUCUMOCTEH W



3aKOHOMEpPHOCTEH, MOJEIMPOBAaHUS pEANbHBIX CHTyalUd, HWCCIEAOBAHUS
MTOCTPOEHHBIX MOJEJIEN, UHTEPIPETALNHN [TOJTYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMU COJIEP>KaTEIbHBIMU JIMHUSAMU yueOHOTO Kypca «['eomerpus»
B 10-11 xnaccax sasmsarorcs: «lIpsiMple M IIIOCKOCTH B IPOCTPAHCTBEY,
«Mmuororpannukn», «Tema BpameHus», «Bexktopel W KOOpAMHATHI B
MIPOCTPAHCTBE», «/IBUKEHNUS B IPOCTPAHCTBEY.

CdopmympoBannoe Bo PI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH
MOHATUSIMIY», PEJIEBAHTHBIMU I'€OMETPUH HA YIIIyOJIEHHOM YpOBHE OOyYEHHS B
10-11 kmaccax, OTHOCHUTCSI KO BCEM COJIep>KaTeIbHBIM JIMHUSIM Y4eOHOTO Kypca,
a (QopMHpOBaHUE JIOTMYECKHMX YMEHUU paclpenessieTcss He TOJbKO II0
COMIep)KaTeNbHBIM JIMHUSAM, HO U 10 roxaM oOydenus. ComepxaHue
o0pa3oBaHMs, COOTBETCTBYIOIIEE IMPEAMETHBIM pPE3yJIbTaTaM OCBOCHHS
®denepanbHOl pabouell MPOrpaMMbl, paclpeieNiEHHBIM 0 ToJaM O0y4eHUS,
CTPYKTYPUPOBAaHO  TakuM  oOpa3oM, 4YTOObBI KO BCEM  OCHOBHBIM,
MPUHIMIIMAIBHBIM BOIIPOCaM O0ydYaroluecss o0paliagiuch HEOJHOKPATHO. DTO
MO3BOJISIET OPTraHU30BAaTh OBJIAJICHUE TE€OMETPUUYECKUMH TMOHATHIMU U
HaBBIKAMM TOCJIEIOBATENBHO M IOCTYINATEIbHO, C COOJIFOJICHHEM MPUHIUIIA
MIPEEMCTBEHHOCTH, & HOBbIE 3HAHUSA BKIOYaTh B OOLIYIO CHUCTEMY
F€OMETPUUYECKUX MPEACTABICHUN OOyYarolmIuXcs, pacluupsisi U yrIyOussis ee,
00pa3ys MPOYHbIE MHOKECTBEHHBIE CBA3H.

[lepexon K M3yYEHUIO TEOMETPUHN Ha YIiayOJEHHOM YPOBHE MO3BOJISAECT:

co3math yciaoBus il auddepeHnranuu  00ydeHus, TMOCTPOCHUS
WHJUBUyaJIbHBIX 00pa30BaTEIbHBIX MPOrpaMM, OOECHEeYUTh YIIyOJIEHHOE
M3Y4YEHUE T€OMETPUU KaK COCTaBIIAIONIEeH yueOHoro npeamera «MaremMaTukay;

MOATOTOBUTH OOYYAIOIIUXCA K MPOAOHKEHUIO M3YUYEHUS! MAaTEMAaTHUKH C
y4€ToMm BbIOOpa Oynymieit npodeccuu, odecrednBasi TPEEeMCTBEHHOCTh MEXTY
001muM 1 npodeccuoHaaIbHBIM 00pa30BaHUEM.

Ha uzydenue yueOHOro kypca «l'eoMerpusi» Ha yriiyOJIEHHOM YpOBHE
otBoautcs 204 gaca: B 10 kmacce — 102 vaca (3 gaca B Heaeno), B 11 kiacce —
102 gaca (3 yaca B HezieIIO).



COILEPKXAHUE OBYUYEHUA
11 KITACC

Tesa Bpamenus

[ToHsATHA: UMIUMHApPUYECKAs MOBEPXHOCTb, KOHHMYECKAas IOBEPXHOCTD,
chepuueckas MOBEPXHOCTh, OOpa3ylollue MOBepXHOCTe. Tenma BpaieHUs:
HWIMHpP, KOHYC, YCeu€HHBIM KOHYC, chepa, map. B3aumHoe pacnosnoxxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHus Ha TI0cKoCcTH. Pa3BépTka mmHapa u konyca. Cummerpus chepsl u
nmiapa.

O6BéM. OcHoBHBIE cBoOWicTBa 00BEMOB Ten. Teopema 00 00bEME
MPSMOYTOJIBHOTO Mapajienenunena 1 ciaeAcTBus u3 He€. OO0bEM mpsMod U
HAaKJIOHHOW TMpU3MblL, UWIMHApPA, OuUpamMuabl U KoHyca. OOBEM 1mapa u
[IaPOBOT'0 CErMEHTA.

KomOunHanuu ten BpamieHuss 1 MHOrorpaHHukoB. [Ipu3ma, BrimcaHHas B
UWJIUHAP, ONUCaHHas OKojo wwiuHapa. llepeceuenune cdepsl m mapa c
mockocThio. Kacanue mapa u cepbl miockocTero. [loHTHE MHOTOTpaHHUKA,
OMKMCAHHOTO OKOJIO c(epbl, chepbl, BOUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpalICHUSI.

[Imomaar MOBEPXHOCTHM LWIMHIAPA, KOHYyca, IUIomaab chepbl U e
yacteil. Ilogobue B mpoctpancTBe. OTHOLIEHHWE O0BEMOB, ILIIOLIAAEH
noBepxHocTel moao0HBIX (uryp. IIpeoOpazoBanue Mog00MSI, TOMOTETHS.
Pemenne 3amay Ha TUIOCKOCTM C UCIHOJIB30BAHUEM CTEPEOMETPUUYECKUX
METOJIOB.

[locTpoeHne ceuyeHHid MHOTOIPAaHHUKOB W TEJl BpAILCHUSA: CEYEHUS
UuMIuHApa (MapajulebHO W MEPIEeHIUKYJISPHO OCH), CEUEHHsS KOHyca
(mapanienbHble OCHOBAHUIO M MPOXOJAIIME Yepe3 BEPIIHMHY), CEYEHHUd Iuapa,
METO/Abl TOCTPOCHUS CEUEHUW: METOJ CJEAOB, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMSI, METOJ] IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B POCTPAHCTBE

Bekropel B mpoctpanctBe. Onepanuy HaJl BEKTOpamu. BekTopHoe
YMHOXKE€HHE BEKTOpPOB. CBOWMCTBAa BEKTOPHOrO0 yMHOXeHHUs. I[IpsmoyrosibHas
cucTteMa KoopauHaT B mpocTpaHcTBe. KoopaumnaTel BekTopa. Pasnokenue
BekTOpa 10 0asucy. KoopauHAaTHO-BEKTOpPHBIM METOA MpU  pEUICHUHU
reOMETPUYECKUX 33]1aY.

JIBH:KEeHUA B IPOCTPAHCTBE

JBuxenuss mnpoctpancTBa. OrtoOpaxkeHus. J[BMXKEHHST U pPaBEHCTBO
buryp. OOmuMe cBoicTBa JBWXXKEHUW. Buabl IBMKEHUN: mapasuiebHBIMA
NEPEeHOC, LEHTPAIbHASI CUMMETpPHUS, 3€pKaibHasi CUMMETPHUS, TOBOPOT BOKPYT
npsimoii.  IIpeoOpazoBanusi momobusi. Ilpsmas wu  cdepa  Diinepa.



IHJIAHUPYEMBIE PE3VYJBTATBI OCBOEHUA YYEBHOI'O
KYPCA «I'EOMETPUS» (YI'JIYBJIEHHBIM YPOBEHDb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHcKoe BOCIIUTAHME:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOH TIO3UIIMU  OOYYarOIIETroCs  Kak
aKTUBHOTO M OTBETCTBEHHOIO YJI€Ha POCCHIICKOTO OOIIECTBA, MPEACTABICHUE O
MaTeMaTHUYECKNX OCHOBaX (PYHKIMOHUPOBAHHUS PA3IMUHBIX CTPYKTYP, SBJICHHH,
MPOIIeyp TPaKIAHCKOTo 00ImecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHHUE
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMH HMHCTUTYTaMH B COOTBETCTBHUM C HUX
(GYHKIUSAMUA U HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

chOpPMHUPOBAHHOCTh  POCCUMCKOM  TPaXKIAaHCKOM  HJEHTUYHOCTH,
YBaXKEHUS K MPOIUIOMY M HACTOSAIIEMY POCCUUCKOW MAaT€MAaTHUKH, [IEHHOCTHOE
OTHOIIEHHE K JIOCTHKCHHSIM POCCUMCKMX MaTEMaTUKOB M POCCUHCKOMN
MaTE€MaTUYECKOMN IIKOJIbI, UCIIOJIb30BAHUE 3TUX JIOCTHKEHUI B APYTUX HayKax,
TEXHOJIOTUAX, chepax SIKOHOMUKH;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JTyXOBHBIX LEHHOCTEU POCCHICKOTO HapoJa,
c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, O3TUYECKOrO IOBEICHUS,
CBA3AHHOTO C TNPAKTUYECKUM MPUMEHEHUEM JOCTH)KEHMH HayKu H
NEeSATEIbHOCThIO YYEHOTO, OCO3HAaHWE JHMYHOIO BKJIaJa B IOCTPOEHUE
YCTOWYUBOTO OYAYIIETo;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOLIEHUE K MHUPY, BKIIOUYAsl 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj1ady, pELIEHN, paccy X IeHUN,
BOCIIPHUUMYHMBOCTh K MAaTEMAaTHYECKUM aCMEKTaM Pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) pusnuyeckoe BocMTaAHKE:

c(hOPMUPOBAHHOCTh YMEHHUSI TPUMEHATh MAaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOro M 0e3omacHoro o0Opas3a JKW3HM, OTBETCTBEHHOE
OTHOLIEHUE K CBOEMY 3/I0pOBbIO (340pOBOE MUTAHUE, COATTAHCUPOBAHHBIM
PEXUM 3aHATUNA U OTIbIXA, PEryJsipHas (u3nyeckas aKTUBHOCTH), (pru3znyeckoe
COBEPILIEHCTBOBAHKE npu 3AHSTHUIX CIIOPTUBHO-03JJ0POBUTEIHHOM
NS TEIbHOCTbIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYJIy, OCO3HAaHHWE LEHHOCTH TPYAOIIOOUs, UHTEpPEC K
paznuuyHbiM  cdepaM  TpodecCHOHaTbHON  AESTENbHOCTH, CBS3aHHBIM C
MaTEMaTUKOW M €€ MPUIIOKEHUSIMH, YMEHHE COBEPIIATh OCO3HAHHBIA BBIOOP
Oynymeit mpodeccun W peasu3oBBIBaTh COOCTBEHHBIE >KU3HEHHBIC IIJIaHBI,
FOTOBHOCTh U  CIHOCOOHOCTH K  MaTeMaTH4YeCcKOMYy OOpa3oBaHUIO U
caM00Opa30BaHUIO HAa TMPOTSHKEHUU BCEU >KM3HU, FOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3aJ1a4y MAaTEMaTUYECKON HapaBICHHOCTH;

7) 3K0JIOrH4ecKoe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh HKOJIOTUYECKON KyJIbTYphl, MOHUMAHUE BIUSHUS
COLMAJIbHO-DKOHOMUYECKUX TMPOLECCOB HA COCTOSIHUE MPUPOJHOU H
COLIMAJIBHOM Cpe/ibl, OCO3HAHHE TIJ00aTbHOr0 XapakTepa 3KOJIOTHYECKUX
npo0OseM, OpUeHTAlMs Ha IPUMEHEHNE MAaTEMAaTUYECKUX 3HAHUM ISl pelIeHus
3a/1a4 B 00JIaCTU OKpY>Karolleil cpeibl, MJIaHUPOBAHUE MOCTYNKOB U OLIEHKH X
BO3MO>KHBIX MTOCHEACTBUN JJIs1 OKPYKAIOIIEH CPEJIbI;



8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH U  OOIIECTBEHHOW TMPAKTUKH, TOHUMAaHUE
MaTeMaTUYeCKOW HAayKH Kak c(epbl 4elOBEUeCKOW NeATebHOCTH, JTaloB e
pPa3BUTUSL U 3HAYMMOCTH JJIsl PA3BUTHS I[MBWIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MAaTEMaTHYE€CKON KYyJbTYpOH Kak CPEeJCTBOM IO3HAHHUS MHPA,
TOTOBHOCTh OCYILECTBIISITh MPOCKTHYIO M HCCIIEIOBATENBCKYIO JIESITEIHHOCTh
WHJIUBUAYAJIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTeibHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Bba3oBble Jiornyeckue AeiicTBUA:

BBISIBIISATD U XapaKTepHU30BaTh CYILIECTBEHHbIE IPU3HAKU
MaT€MaTUYECKUX OOBEKTOB, MOHSATUH, OTHOIICHUWA MEXIy MOHSATHUSAMH,
(GopMyaMpOBaTH ONpENEHEHUS] IOHATUWA, YCTAHABIMBATh CYIIECTBEHHBIN
MPU3HAK KJIacCU(PUKALIMKU, OCHOBAHUS NIl 000OIIEHUsI U CPAaBHEHHMSI, KDUTEPUU
MIPOBOJIMMOTI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBaTH M NPeoOpa3OBBIBATH  CYXKICHHUS:
YTBEPAMUTENIbHBIE U OTPULATENbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJIATH ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM U
MPOTUBOPEYMS B (paKkTax, JaHHBIX, HAOMIOACHUSAX U YTBEPKICHUAX, IPEeAiaraTh
KPUTEPUU JJIS BBISBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIeNaTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTHUBHBIX WU
MHJYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUEHHH 10 aHAJIOTUH;

MPOBOJIUTh  CAMOCTOSATENIBHO  JOKA3aTelbCTBA  MATEMAaTUYECKHUX
YTBEPKACHUM (MpsAMbIE U OT MPOTHUBHOIO), BBICTPAUBATH APTYMEHTAIMIO,
MPUBOAUTH TNpPUMEPHl M  KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHbIE
CY)KJIEHUS U BBIBOJIbL;

BBIOMpaTh crnoco0 penieHus ydyeOHOM 3anauu (CpaBHUBATh HECKOJIBKO
BapUMAHTOB peUIeHUs, BbIOMpaTh Hauboiee MNOAXOAAMMK ¢  Yy4ETOM
CaMOCTOSITEJIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKUI HHCTPYMEHT MO3HAHUS,
dopMyaMpoBaTh  BONPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYne, Mpodiemy,
yCTaHaBJIMBaTh UCKOMOE U JaHHOE, (POPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATh
CBOIO MO3ULIUI0, MHEHHE;

IPOBOJUTH CaMOCTOATENbHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHHUE M0 YCTAHOBJIEHHIO OCOOEHHOCTEW MAaTeMaTHUYeCKOro OObEKTa,
ABJICHMS, TIPOLIECCA, BBISBICHUIO 3aBUCUMOCTEH  MeXAy OOBEKTaMH,
SABJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENIbHO  (OpMyJIUpOBaTH  OOOOIIEHUS W BBIBOJBI IO
pe3yibTaTaM  MNpPOBEAEHHOTO  HAONIOACHMS, HCCIEIOBaHUS, OLICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IEHNUI;

IPOrHO3UPOBATh BO3MOXKHOE PA3BUTHUE MPOIIECCA, & TaKKE BbIIBUTATh
IPEANOI0XKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISITH J1€PUIIMTHI UHPOPMALIUU, TaHHBIX, HEOOXOJUMBIX JJisi OTBETA
Ha BOMNPOC U JJIs PELICHUS 331a4H;



BbIOMpaTh  WMHGOPMAIMI0O M3  UCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M HHTEPIPETHUPOBATH HH(POPMAIIIIO
pa3IMYHBIX BUJOB U (HOPM IMpEICTaBICHHUS;

CTPYKTYypUpPOBaTh HH(OPMALINIO, IPEICTABIATH €€ B pa3IMUHBIX popMax,
WUTIOCTPUPOBATH TpapUUECKH;

OLICHMBAaTh  HAAEKHOCT  HMHPOpPMAIMM O  CAMOCTOSTEIHHO
chOpMyIIUPOBAHHBIM KPUTEPHUSIM.

KoMmyHMKaTHBHBIE YHMBeEpPCaJbHble y4eOHbIe 1eHCTBUS

OO0menne:

BOCIPUHUMATh H (POPMYJIHpPOBATH CYXACHHUA B COOTBETCTBHUU C
YCJIOBHSIMU U LEISMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M MMCbMEHHBIX TEKCTAX, JaBaTh NOSICHEHUS MO XOAY PEIICHUS
3a/1a4yd, KOMMEHTUPOBATh MOJyYEHHBIN pe3yJIbTaT;

B XOJle OOCYXIEHHMs 3aJaBaTh BOMNPOCHI IO CYLIECTBY OOCYKIaeMOi
TE€MbI, MPOOJEMBbI, pelaeMoil 3aJaud, BbICKA3bIBaTh HJIEW, HALEJICHHBIE Ha
MOMCK PEIICHHS, CONOCTABIATh CBOM CYXACHHS C CYXICHHSIMHU JIPYTUX
YYaCTHUKOB JHaJiora, OOHApY’KMBAaTh pa3IU4YMe€ U CXOJCTBO TMO3HIHH, B
KOPPEKTHOU opMe (HopMyIMpoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,

NPEACTABIATh  pe3yJbTaThl  pElIEHUs  3aJadd,  JIKCIIEPUMEHTA,
MCCJIEIOBAHMSI, MPOEKTa, CaAMOCTOSITENBHO BBIOMpaTh (hOpMaT BBICTYILICHUS C
Y4ETOM 3a/1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTABIITh IUIAH, aJTOPUTM PEIICHHUS 3aJadd, BBIOMpATh CIOCO0
pemieHus ¢ YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTCH,
apryMEHTHUPOBAaTh W KOPPEKTUPOBATH BAPHWAHTHI PEIICHUH C YYETOM HOBOWM
uH(popmanuu.

CaMOKOHTPOJIb, YMOIHOHAJIbLHBI HHTEJIEKT:

BIIQJICTh HABBIKAMH TIO3HABATEIHHOM pediekcMr KaKk OCO3HAHMS
COBEpIIIACMBIX JEHCTBUA W MBICIUTEIBHBIX TPOIECCOB, WX PE3yIbTaTOB,
BJQJ€Th CHOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJSL IMpolecca U pe3yibTaTa
pEIIeHUs MaTeMaTHISCKOH 3a1auH,

NPEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH TPH PEIICHHUH
3a/layd, BHOCUThb KOPPEKTHUBBI B JEATCILHOCTH Ha OCHOBE HOBBIX
00CTOSATEILCTB, JTAHHBIX, HAMICHHBIX OITMOOK, BRISIBIICHHBIX TPYAHOCTCH;

OIICHMBATh COOTBETCTBHE pE3yJbTaTa 1AM W YCIOBUSM, OOBSCHSTH
IPUYAHBI  JTOCTW)KCHHUS WM HEJIOCTHIKCHHUS PEe3yJbTaTOB JIEATEIBLHOCTH,
HAXOJUTh OIMUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAs 1€ATEIBLHOCTD:

NOHMMaTh W HUCIIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOW M
WHIUBUYAIEHOH pabOTHl MPU pEIIeHWH YYEOHBIX 3aaad, NMPUHUMATH IIENb
COBMECTHOM JIEATECIIbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM PadoTHI,
pacnpenensaTh BHIIbI padOT, JOTOBAPUBATHCS, 00CYXKAaTh MPOIECC U Pe3yJIbTaT
paboThI, 0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYyNmoBbIX (opmax padboTel (00CYXaAeHHUs, OOMEH
MHEHUH, «MO3TOBBI€ HITYPMbD» M HHBIE), BBIIOJHATH CBOIO 4acTh PabOTHI U
KOOPJIMHUPOBATh CBOM JEHUCTBUSA C JAPYTMMH YJI€HAMH KOMAaHJbI, OLEHUBAThH
KauyecTBO  CBOEr0  BKJaJa B  OOWIMHA  TOPOAYKT MO  KPUTEPHUSIM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUSI.



HPEAMETHBIE PE3YJIBTATBI

K koniy 10 knacca o0yyaromuics HayquTCs:

. CBOOOJHO OINEPUPOBATH OCHOBHBIMH TOHSATHSIMH CTEPEOMETPHUH
IIPY PELICHUM 3a/1a49 U NPOBEICHUM MAaTEMAaTHYECKUX PACCYKICHUM;

. IIPUMEHATh AKCUOMBI CTEPEOMETPUH W CIEACTBHUS M3 HHUX IIpU
pPELIEHNH T€OMETPUYECKUX 3aaY;

. KJIacCU(PUIIUPOBATh  B3aMMHOE  PACIOJIOKEHHE  MPSIMBIX B
IIPOCTPAHCTBE, IIJIOCKOCTEM B IPOCTPAHCTBE, NPSAMBIX M IUIOCKOCTEW B
IIPOCTPAHCTBE;

. CBOOOJHO ONEpUPOBATh MOHATUSAMH, CBSI3AHHBIMUA C YIJaMH B
MIPOCTPAHCTBE: MEXAY IMPSMBIMA B THPOCTPAHCTBE, MEXKIAYy NPSIMONM U
IIJIOCKOCTBIO;

. CBOOOHO  OmepupoBaTh  MOHSITHIMH, CBSI3aHHBIMH  C
MHOTOTPaHHUKAMH,

. CBOOOMHO pacro3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAaHHHUKOB
(npu3sma, nupaMua, TPsIMOYTOJIbHBIN Napajlyieenunesn, Kyo);

. KJIacCU(UIIUPOBATh MHOTOTPAHHHUKHU, BBIOMpAsl OCHOBAHHS IS
KJIacCU(PUKaLNH;

. CBOOOZHO OMEPUPOBATh MOHITHSIMH, CBSI3aHHBIMH C CEUECHUEM
MHOTOTPaHHUKOB TNIOCKOCTHIO;

. BBIMOJIHATh ~ HApajjieNIbHOE, IEHTPAJIbHOE W OPTOrOHAIBHOE

MIPOEKTUPOBAHUE (PUTYp HA IJIOCKOCTb, BBIMOJHATH M300paxkeHus (Guryp Ha
IJIOCKOCTH;

. CTPOUTh CEYEHUS] MHOTOTPAHHUKOB pPa3JIMYHBIMU METOJaMH,
BBINIOJIHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢duryp: BUI cBepXy, COOKY, CHU3Y;

. BBIYUCIISATh IUIOMIAJAN MOBEPXHOCTEM MHOTOTPAHHUKOB (IMIpU3Ma,
MUpaMKJIa), TEOMETPUUYECKUX TEJ C TPUMEHEHUEM (HOpMYIT;
. CBOOO/IHO OMEPUPOBATH MOHATUSIMU: CUMMETPUSI B MPOCTPAHCTBE,

LIEHTP, OCh U IUIOCKOCTh CUMMETPUM, LIEHTP, OCb M IUIOCKOCTh CHMMETPUU
burypsr;

. CBOOOJHO  ONEPHUPOBATH  MOHATHUSIMH,  COOTBETCTBYIOIIMMHU
BEKTOpaM U KOOpJMHATaM B ITPOCTPAHCTBE;

. BBITIOJIHATD JIEUCTBUSI HAJl BEKTOPAMU;

. pemaTh 3a7ja4 Ha JOKa3aTeJIbCTBO MAaTEMATUYECKUX OTHOLLIEHUH U

HaXO0XXJICHUE TCOMETPUYECKUX BEIUYMH, MPUMEHSS W3BECTHBIC METOJbI IMpHU
pelieHnd MaTEeMaTHYEeCKUX 3a7ad TOBBIIIEHHOTO M BBICOKOTO ypPOBHS
CII0KHOCTH,

. OPUMEHSATh NPOCTEUIINE TPOTPaMMHBIE CPEICTBA M JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;
. U3BJIEKaTh, MIPEOOPa30BbIBATh U MHTEPHPETUPOBATH UHPOPMALIUIO

O TMPOCTPAHCTBEHHBIX TIE€OMETPUUECKUX (Urypax, TMpEACTaBICHHYI0 Ha
YyepTekax U pucyHKax;

. OPUMEHSTh TOJIyYEHHBIE 3HAHUS HA IPAKTHKE: CpPaBHUBATH H
AHaJIM3UpPOBaTh pEAJIbHbIE CUTYyallUH, MPUMEHATh HW3YYCHHbIC TIOHSATHS B
npolecce MOMCKA PEIIeHUs MaTeMaTU4ecKu c()opMyJIUpOBaAHHON MpoOIEMBlI,
MOJENUPOBAaTh pEAbHBIE CUTyallMd Ha S3bIKE TE€OMETPHUM, HCCIEI0BAThH
NOCTPOCHHBIE MOJENH C UCIOJIB30BAHUEM I'€OMETPUUECKUX MOHATHI U TEOPEM,



amnmapara anreOpbl, pelaTh MPaKTUYECKue 3a/1a4u, CBSI3aHHbIE C HAX0XKICHUEM
r€OMETPUYECKUX BEJINYHH;

. MMETh MPEJCTABICHUS 00 OCHOBHBIX 3TaNax pPa3BUTHUS T€OMETPUU
KAaK COCTaBHOM 4acTu (yHAAMEHTA pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kinacca o0yvaromuics HAyYUTCs:

. CBOOOJTHO ONEpPUPOBATH NOHATHSMU, CBSI3aHHBIMH c
HWIMHIPUYECKON, KOHUYECKOW M CPEpUYECKON MOBEPXHOCTAMHU, OOBICHATDH
CIOCOOBI MOJTYYEHUS;

. ONEpUpOBaTh TMOHATUSAMH, CBS3aHHBIMH C TEJIaMH BpPAILCHHUS:
HUJIUHAPOM, KOHYCOM, C(epoil U mapoM;

. pacrno3HaBaTh Tella BpalleHus (IIHHIp, KOHYC, cdepa u map) u
OOBACHATH CIIOCOOBI OJIYYEHHS TEJ BPALLECHUS;

. KJIacCU(UIUPOBAaTh  B3aUMHOE  pACIOJIOKEHHE  cepbl U
IJIOCKOCTH;

. BBIYMCIIITh BEJIIMYUHBI 3JEMEHTOB MHOIOTPAaHHUKOB M TE€J

BpallleHUsl, OOBEMBI W IUIOMIAAM TIOBEPXHOCTEH MHOTOIPAaHHUKOB U TeEJ
BpaIllCHUs], TECOMETPUUECKUX TEJ C MPUMEHEHHUEM (POpMYIT;

. CBOOOJHO ONepUpoOBaTh MOHSTUSIMH, CBSI3aHHBIMU c
KOMOMHAIMSAMM TEJ BpallleHUs U MHOTOI'PAHHUKOB: MHOTOIPaHHUK, BITMCAHHBIN
B cepy U ONMUCaHHBIA OKOJIO cdepsrl, chepa, BIUCAHHAST B MHOTOTPAHHUK WIIH
TEJIO BpaIleHus;

. BBIYMCIIATh COOTHOUIEHUS MEXIY IUIOMIAIIMH IOBEPXHOCTEH H
00BEMaMH TTOJTOOHBIX TEI;
. n300pakatb HM3ydaeMble (UTYpBI, BBINOJIHATH (BBIHOCHBIE)

MJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYpP: BUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TeJl BpALCHUS;

. M3BJIEKATh, UHTEPIPETUPOBATH U MPEOOPa30BbIBATh MHPOPMALIUIO
O TMPOCTPAHCTBEHHBIX TIE€OMETPUUECKUX (Urypax, TMPEICTABICHHYIO Ha
YepTekax U pUCyHKax;

. CBOOOJIHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

. BBITNIOJIHSTH OIE€paIiy HaJl BEKTOPAMH;

. 3a/laBaTh IUJIOCKOCTh YpPaBHEHHMEM B JICKapTOBOW CHCTEME
KOOPJIMHAT;

. pemaTh T€OMETPUYECKUE 3a/ladyd Ha BBIYMCIICHHE YIJIOB MEX]Y

MMPsAMBIMHA U ITJIOCKOCTSIMH, BBIYUCIICHUC paCCTOHHI/Iﬁ OT TOYKH IO IIJIOCKOCTH, B
CJI0M, Ha IPUMCHCHUEC BEKTOPHO-KOOPAWHATHOTO MCTOJA ITPH PCIICHUH

. CBOOOJ/IHO OIEpPHUPOBATH MOHSITUSMHU, CBI3aHHBIMU C JBUKCHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUM;
. BBITIOJTHATh M300paXeHUsI MHOTOTPAaHHUKOB M TEJl BpallleHUs MpU

[IapaJlJICIbHOM [EPEHOCE, LIEHTPAIbHOW CUMMETPUH, 3€pKaIbHOW CUMMETPUH,
IpU MIOBOPOTE BOKPYT MPSMOM, IpeoOpa3zoBaHus oA00uS;

. CTPOUTH CEYEHHUS] MHOTOIPAaHHHMKOB W Te€JI BPALICHUS: CEUYCHUS
munHApa (MapauiebHO W MEPHEeHIUKYJISIPHO OCH), CEUEHUs KOHyca
(mapanienbHbIe OCHOBAHUIO U MPOXOJIALIME YepEe3 BEPILIUHY ), CEUEHUS 11apa;

[ HCIIOJB30BAaTb MCTOALI ITOCTPOCHHA CCUCHMU: METOHd CIJICOOB,
MCTOJ BHYTPCHHETO IIPOCKTUPOBAHMA, MCTO/ IICPCHOCA CCKYH_ICI\/i IIJIOCKOCTH,

L AO0Ka3bIBATb '’COMCTPHUUICCKUC YTBCPIKIACHUA;

L IIPUMCHSATDH reOMCTPHUIYCCKHUC q)aKTBI JJIs1 peICHUA

CTEPEOMETPUYECKUX 3aJlay, MPEAnojaralliuX HECKOJIbKO IIaroB peIIeHHS,
€CJIM YCJIOBUS IPUMEHEHUS 3aJJaHbl B SIBHOUM U HESIBHOM (hopMe;



U peuiaTtsb 3aga49M Ha JOKa3aTCIIbCTBO MAaTCMATHYCCKUX OTHOLLICHUH U
HaX0XACHUC T'COMCTPUICCKUX BCIINMYNH,

. IIPUMEHSITh IPOrpaMMHBbIE CpencTBa 151 JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PELICHUN CTEPEOMETPUUECKUX 3a/1a4;
. IIPUMEHATh TIOJYYCHHBbIE 3HAHMWS Ha IIPAKTUKE: CpPAaBHUBATH,

AQHAJIM3UPOBATh M OLICHUBATH DPEAJBHBIE CHUTYallMM, IPUMEHATh H3yYCHHbBIC
IIOHATHSI, TEOPEMBI, CBOMCTBA B IPOLIECCE MOMCKA PELIEHUsS MATEMaTU4ECKU
chopMyIIUPOBAHHON MPOOIEMBI, MOJIECTUPOBATH peajbHbIe CUTYallUU Ha SI3bIKE
F€OMETPUU, HCCIEAOBATh IOCTPOEHHBIE MOJEIM C  HMCIOJb30BAHUEM
r€OMETPUYECKUX OHATUHI U TEOPEM, anmnapara aareOpsl, pemarb NPaKTHYECKUE
3a/1a4M, CBSI3aHHBIE C HAXOKICHUEM IT'€OMETPUUECKUX BEIUYMH;

. MMETh MPEACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHUSI T€OMETPHUU
KakK COCTaBHOM 4acTH dbyHnameHTa pa3BUTUA TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHUE

11 KJIACC
HaumenoBanmne KoaundecTBO 4acoB
Ne JuaekTpoHHbIe (HU(POBHIE)
pa3aejioB M TeM KounTtpoJbHbie IIpakTn4yeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
NporpaMmMsbI padoThbI padoThI
A
1 HatTrHeckad 15 1 https://m.edso0.ru/J9C7F5W6J
reOMeTpus
[ToBTOpEHME,
600
2 obodieHIe 1 15 1 https://m.edsoo.ru/R7X1LIN2P
CHCTEMAaTH3aIUs
3HAaHUH
0658
3 peM 17 1 https://m.eds00.ru/Y9Z0G7Y8Y
MHOTOTpaHHUKA
4 Tena Bpamenus 24 1 https://m.edsoo.ru/G9A1L2B2Z
IImomann
5 IIOBEPXHOCTU U 9 1 https://m.edsoo.ru/J2X2C6B1R
00BEMBI KPYTIIBIX TET
6 JIBrKeHus 5 1 https://m.edsoo.ru/BSG9R2C5E
[ToBTOpEHME,
000
7 ODODIICHHE 1 17 2 https://m.eds00.ru/C3B508K3V
CHCTEMAaTH3aLUs
3HAaHUH
OBIIEE KOJIMYECTBO
102 8 0

YACOB I10 ITPOTPAMME







MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU TIPOI'PAMMBI

11 KUIIACC
Kon
nposepse .
IIpoBepsiemble npeAMeTHBIE Pe3yabTATHI 0CBOEHHS OCHOBHOIA
Moo 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero 001ero 00pa3oBaHus
pe3yJabTa
T
6 I'eomerpus
OnepupoBaTh MOHATHAMH: LWJIMHIPUYECKAsi IMOBEPXHOCTh, OOpa3yroIIye
6.1 [WJIMHIPUYECKOH MOBEPXHOCTH, IWIMHAP, KOHHYECKass IIOBEPXHOCTb,
' oOpasymome  KOHHYECKOH  IOBEpXHOCTH,  KOHYyC,  clepuueckas
HIOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTyYEHHSI TEJ BPAIICHHS
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIIOCKOCTH

OHGpHpOBaTB IOHATHAMMUN HlapOBOﬁ CETMCHT, OCHOBAHHC CCI'MCHTA,
6.5 BbBICOTAa CCIMCHTA, HIaPOBOI>'I CHOﬁ, OCHOBAaHHEC MIApOBOTO CJIOsA, BBICOTA
rapoBOro Cjiosd, mapOBoﬁ CCKTOP

Bpruucnsate 00BEMBI W IJIOIMIAM  TIOBEPXHOCTEH Tel  BpalieHus,

6.6
reOMETPUUECKUX TeJl C MPUMEHEHUEM (HopMyJT
OnepupoBaTh TOHATHSAMH: MHOTOTPAaHHHK, BIIMCAaHHBIH B cdepy H
6.7 ONMCAHHBIN 0KO0JIO cdepsl, chepa, BIUcaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaLICHUs
6.8 BEIUUCIIATE COOTHOIICHUST MEX/Ty TUIOIIAIsIMHA TIOBEPXHOCTEH U 00BEMaMu
' OAOOHBIX TEN
6.9 N300paxkaTh M3ydaeMble (UTYpbl OT PYKH U C NPUMEHEHHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbIOAHATE  (BBIHOCHBIE) IUIOCKHME YEpTEeKW M3 PHUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (UTYp: BHJI CBEpXy, COOKY, CHU3Y; CTPOMTH CEUEHHUS Tell
BpaLICHUS
W3BnekaTh, HMHTEPHIPETHpPOBAaTH U NpeoOpa3oBbIBaTh HHMOPMAIMIO O
6.11 NPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, MpPEACTaBICHHYIO Ha
yepTekax U pUCyHKax
6.12 [IpumensTe reomerpuueckue (akThl IS PEUICHUS CTEPEOMETPHUECKUX

3ala4, IMpcAnoJararommux HCCKOJIbKO I[MaroB pCemiCHUus, €CJIu YCIOBHUA




MIPUMEHEHHUS 3a]IaHbI B IBHOU (hopMe

6.13

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINIONTHATE  JICWCTBHUS CIIOKCHHS BEKTOPOB, BBIYUTAHHS BEKTOPOB M
YMHO)KEHHUSI BEKTOpPa HA YHCIO, OOBSICHATh, KAKMMH CBOWMCTBAMHU OHH
o0JazmaroT

6.15

HpI/IMeHHTB IIPpaBUJIO apaJlICICIUIICaAa IMpru CI0KECHUHU BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMH: JAECKAapTOBbl KOOPAMHATBI B IPOCTPAHCTBE,
BEKTOp, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YIOJl
MEXIY BEKTOPAMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPbI

6.17

Haxomute cymMMy BEKTOpOB M INpPOM3BEACHHME BEKTOpa Ha YHUCIO, Yroi
MEXJly BEKTOpaMH, CKaJSIPHOE IPOU3BEIEHUE, PACKIIaJbIBaTh BEKTOP IO
JIByM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

BaIlaBaTI) IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOf/'I CUCTCMEC KOOpAMHAT

6.19

Pematn HpOCTCﬁLHHG TCOMCTPHUUCCKUEC 3ada4Y Ha IIPUMCHCHUC BCKTOPHO-
KOOPAWHATHOI'O METOAa

6.20

Pemarr 3amaun Ha OOKa3aTelIhbCTBO MATEMAaTUYCCKUMX OTHOIICHUM U
HAaXOXKACHUC T'COMCTPUYCCKUX BCIIMYUH II0 06pa3uaM WK aJIrOpuTMam,
MMPUMCHAA HU3BCCTHBIC MCETOABI npu pCHICHUN CTaHAApPTHBIX
MATEMAaTHYCCKUX 3a1a4

6.21

HpI/IMeHHTB HpOCTGﬁH.IPIG nporpaMMHbBIC CPEACTBA W  IJICKTPOHHO-
KOMMYHHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPECOMCTPUICCKUX 3a/1av

6.22

IIpuBOoAUTE IpPUMEPHI MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B NPHUPOAEC M
JKWU3HH, PACIIO3HABATh IPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE

6.23

[IprMeHsATh MOTyYEHHBbIE 3HAHUSI HA MPAKTHUKE: aHAIM3UPOBATH pEajbHbIC
CUTYyallMu W NPUMEHSATh U3YyUYECHHBIE MOHITHUS B MPOLIECCE MOUCKA PELICHUS
MaTeMaTU4eCKu CPOPMyITHPOBAHHON TTPOOIEMBI, MOJIETUPOBATh peabHbIE
CHUTyallMM Ha S3bIKE T'€OMETPHUM, HCCIIENOBATh MOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUIECKHUX MOHATUN M TEOpeM, ammnapara anreopsl,
pemarb  IPakTUYECKHE  3aJaud,  CBS3aHHbIE C  HAXOXICHHUEM
F€OMETPUYECKUX BEIUYUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

11 KJIACC
Kon IIpoBepsieMblii 31€eMEHT COAEPKAHUSA
6 I'eomerpus

6.1

[{unuaapudeckas TOBEPXHOCTh, OOpa3yrolMe MNHIUHAPUYCCKONW IMMOBEPXHOCTH,
OCb UWIMHIPUYECKONW moBepXHOCTH. Uununnap: ocHoBanuss u  OoOKoBas
MOBEPXHOCTh, 00pa3yrollas U o0cCh, IUIOMIA/lb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konnueckasi moBepXHOCTb, OOpa3ylolue KOHHMYECKOM TOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOW TIOBEpXHOCTH. KOHYC: OCHOBaHME M BEpIINHA, 00pa3yromas
U OCb, IJIOWAAL OOKOBOM M TIONHON TOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0pa3yroline U BbICOTa, OCHOBAHUS U OOKOBast MOBEPXHOCTh

6.3

Cdepa u map: neHTp, paauyc, MaMeTp, IIomaab moBepxuoctu chepnl. Bzanmuoe
pacrionio’)keHre cepsl U IIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe, MIONaah

chepsl

6.4

N300pakeHue Tes BpalleHus Ha IMJI0CKOCTH. Pa3BépTka mumHapa u KOHyca

6.5

KOM6I/IH8.I_II/II/I TCJI BpalllCHUA W MHOTOTPAaHHUKOB. MHOFOFpaHHI/IK, OIMMCAHHBIN
OKOJIO C(l)epbl, C(bepa, BIIMCAHHAs B MHOT'OI'PAHHUK, UJIW TCJIO BpalllCHUSA

6.6

[Tonstue 06 o6néme. OcHOBHBIE CBOiicTBa 00HEMOB Ten. Teopema 00 00BEME
NpPSIMOYTOJIBHOTO Tapaiienenunena u ciaeactsus u3 He€. OOBEM nmmmHApa,
KoHyca. O0BEM 1mapa u mionaab chepsl

6.7

[TogoOubie Tema B mpoctpaHcTBe. COOTHONIIEHUS MEXAY  IUIOMIAASMU
MOBEpXHOCTEH, 00BEMaMH MOAOOHBIX TET

6.8

Ceuenust nunuHApa (MapamienbHO U MEPHEHAMKYJISPHO OCH), CEYEHHs] KOHyca
(mapasuieabHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIIMHY ), CEUSHUs L1apa

6.9

BekTop Ha miockoct W B mpocTpaHcTBEe. ClI0)KEHHE M BBIYMTAHHE BEKTOPOB.
YMHO)KeHue BeKTopa Ha 4uciio. Pa3nokeHne BekTopa Mo TpEM HEKOMILJIaHAPHBIM
BektopaM. [IpaBuno mapamienenunena. Pemenue 3amay, CBSI3aHHBIX C
IIPUMEHEHHEM NTPABUII ACUCTBUI C BEKTOPaMU

6.10

[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BeKTOpA.
[Ipocreiimue 3amaun B KOOpAMHATax. YTroil Mex1ay Bekropamu. CkansipHoe
IIPOU3BE/ICHNE BEKTOPOB. BBIUMCIEHHE YIIOB MEXIY MPSAMBIMA U IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METOJT ITPU PEIIEHUHA FEOMETPUUYECKHX 3a/1a4




HHPOBEPSAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
HHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kon
nposep
s1eMOro
TpeOOB
aHus

IIpoBepsiemble TpeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMBbI CPeIHEro 0011ero 00pa3oBaHus

Bnanenne metonaMu J10Ka3aTeNbCTB, aITOPUTMAMHU PEUICHUS 3a/1ad; YMEHHE
(GopMyJIMpOBaTh U ONEPUPOBATH MOHITUIMHU: OIIPENIEICHUE, aKCUOMa, TEOPEMA,
CJIE/ICTBHE, CBONCTBO, IIPU3HAK, J0Ka3aTeJIbCTBO, PaBHOCHUJIbHBIE
(GOpMYIHpPOBKH; TPUMEHATH UX; yMeHHE (OpMyITUpOBaTh oOOpaTHOE W
IIPOTHUBOIIOJIOKHOE YTBEPKACHUE, NPUBOAUTH INPUMEPBI M KOHTPIPUMEPSI,
HCIIOJIB30BaTh METOJ MAaT€MaTUYeCKOW MHAYKIUH; IIPOBOJUTH JI0KA3aTEIIbHBIC
paccyKJIeHMsl IpU PELICHUU 3a]ad, OLICHUBATH JIOTMYECKYI IIPABUIIBHOCTH
paccyXJIeHUI; YMEHUE OIIEpUPOBATh MOHATUIMHU: MHOKECTBO, IIOJIMHOXKECTBO,
OomepalMy  HaJ  MHOXKECTBAMHM; YMEHHE  HCIOJb30BaTb  TEOPETUKO-
MHO>KECTBEHHBIN anmnapar JUisl ONMCAHHUS PEAJbHBIX MPOLECCOB U SBICHUW U
IpU pElIeHNU 3aJad, B TOM YHUCIIE U3 JPYTUX Y4YeOHBIX MPEJAMETOB; YMEHHE
ONepUpOBaTh MOHATUSAMU: Tpad, CBSI3HBI Tpad, OepeBO, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 33/1aBaTh U OIHUCHIBaTh Ipadbl pa3iInyHBIMU CHOCOOaMU;

MCIIOJIb30BaTh Tpadbl MPHU PEIICHUN 33a4

YMeHue oneprupoBarh MOHATUSMU: HATypaJIbHOE YUCIIO, LIET0E YUCIIO, CTETICHD
C LeNbIM II0Ka3aTejleM, KOpPEHb HaTypalbHOM CTENEHH, CTENEHb C
palOHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JEHCTBUTENBHBIM II0Ka3aTeseM,
Jorapugm 4Yucia, CUHYC, KOCHHYC U TaHT€HC MPOM3BOJILHOIO YHCIA, OCTaTOK
[0 MOJIYJIIO, PAlUOHAIBHOE YHUCIIO, HPPALUOHAIBHOE YHCIO, MHO)KECTBA
HaTYpaJIbHBIX, IEJIbIX, pAlMOHAJIbHBIX, JCHCTBUTEIBHBIX UHUCEN; YMEHHE
UCMOJIb30BaTh MPU3HAKU JEIMMOCTH, HAWMEHBIIUN OOIIMH JeTUTeNnh |
HanMeHblIee oOlliee KpaTHOe, alnropuT™M EBKnmMaa npu pemieHud 3ajgad;
3HAKOMCTBO C Pa3JIMYHBIMM MO3ULMOHHBIMM CHUCTEMaMH CUMCIIEHUS; YMEHHE
BBIMOJIHATh BBIYMCICHME 3HAYEHUH M IpeoOpa3oBaHMs BBIpAXEHUH cO
CTeTeHsIMH M Jorapupmamu, mpeoOpa3oBaHus JAPOOHO-PALMOHATBHBIX
BBIPQXECHUI; yMEHHE OIEpUPOBAaTh IOHATUSAMU:  IOCJIEI0BATEIBHOCTD,
apudMeTHuecKasi IpOrpeccHs, TeoMeTpuyecKkass Mporpeccus, OCCKOHEYHO
yObIBaromas reoMeTpuyYecKast IIpOrpeccusi; yMEHHE 3a/1aBaTh
MOCJIEI0BATEILHOCTH, B TOM YHCJIE C TOMOLIbI0 PEKYPPEHTHBIX (OpMYIT,;

YMCHHUC OINCpHUPOBATh MOHATUAMH: KOMIUICKCHOC YHUCIIO, COHpH)KéHHBIG




KOMIUIEKCHBIE 4HCa, MOAYJb W apryMEHT KOMIUIEKCHOro uucia, Gopma
3alUCH  KOMIUIEKCHBIX uucen (reoMeTpuueckas, TPUTOHOMETpHYecKas W
anrebpanyeckas); yMeTb MPOM3BOAUTH apU(PMETHUECKUe JACHCTBUS C
KOMIUIEKCHBIMU YUCJIAMU; PUBOAUTH MPUMEPBI UCIIOJIb30BAHUS KOMILIEKCHBIX
YHCeJl; ONEpPUpPOBaTh IMOHATUAMM: MaTpuua 2x2 u 3X3, omnpeneauTenb
MaTpPULIbI, FEOMETPUUECKUI CMBICIT ONPEAETUTENS

YMeHue onepupoBaTh IOHATUSAMH: palUOHAIbHBIC, WpPpPALUOHAIbHBIC,
NoKa3aTeJbHbIE, CTENEHHbIe, JIOrapu(MHUUYECKUE, TPUTOHOMETPUUECKUE
YPAaBHEHUs U HEPABEHCTBA, UX CHCTEMBI, YMEHHE ONEPHUPOBATH IOHATHUSAMU:
TOJKAECTBO, TOXIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHE, HEPABEHCTBO,
CHUCTEMa yPaBHEHUI U HEPABEHCTB, PABHOCWJIBHOCTh YPaBHEHUW, HEPABEHCTB U
CHUCTEM; YMEHHUE DEIlaThb YPaBHEHHs, HEPABEHCTBA M CHUCTEMBI C ITOMOILIBIO
pa3JIMYHBIX MPUEMOB; pEIIATh YPAaBHECHMs, HEPABEHCTBA M CHUCTEMBI C
1apamMeTpoM; NIPUMEHATh YPABHEHUs, HEPABEHCTBA, UX CHUCTEMBI I PEIICHUS
MaTeMaTUYECKUX 33Jay M 3a/ad U3 pa3iIuuHbIX oOnacTell HaAyKu U peaabHOU

KHU3HU

YMeHue  onepupoBaTh  HNOHATUAMM:  (QyHKUUS, YETHOCTh  (DYHKIMH,
HNEPUOJIMYHOCTh  (DYHKIMHM, OTPaHUYEHHOCTb (PYHKIUH, MOHOTOHHOCTh
GyHKIMH, BSKCTpeMyM (YHKIMM, HauOoJblllee W HaUMEHbIee 3HAYCHHS
(GYHKIMM Ha TPOMEXYTKE, HenpepbiBHas (QYHKLHUS, aCUMIOTOTHI TIpaduka
¢yHKIMU, TepBas M BTOpas NPOMU3BOJAHAs (DYHKIUH, T€OMETPUYECKUH U
¢bu3nueckuil CMBICI TPOU3BOIHOM, EpBOOOPa3Hasi, ONpe/eNEHHbIH HHTErpa;
YMEHHE HaxXOJUTh aCHUMITOThI rpaduka (YHKIHUU; YMEHHE BBIUUCIATH
IPOU3BOJIHBIE CYMMBI, MPOM3BEIEHUS, YaCTHOTO M KOMIIO3UIMU (YHKIIHH,
HaXOJUTh YpaBHEHHE KacaTelbHOM K rpaduky (QyHKIUHM; yMEHHE HaXOIUTh
IPOM3BOJIHBIE AJIEMEHTAPHBIX (DYHKIUH; YMEHHE HMCIIOIb30BaTh MPOU3BOAHYIO
JUISL UCClleIOBaHMs (PYHKLUH, HAXOAUTh HAaHOOJIbIINE U HAUMEHbIIINE 3HAaUeHUS
(GyHKUMH; CTPOUTHh TIpadUKM MHOTOWIEHOB C MCIIOJIB30BaHUEM armapara
MaTEMaTUYECKOTO aHalu3a; NPUMEHATh NPOM3BOJHYIO JUISI HAXOXACHHUS
HaWJIyyllero pelieHduss B NPUKIAAHBIX, B TOM YHCJIE COIHUAIBHO-
HKOHOMHUYECKUX U (PU3MUECKUX 3a/1a4ax; HAXOAUTh IUIOIMAAN U 00bEMBI PUTYp
C TIIOMOILIBIO  MHTErpaja; MPUBOAUTH  TNPUMEPHI  MaTEMaTHYECKOTO
MOJICIIMPOBAHMSI ¢ TOMOIIBIO AU depeHIInanbHbIX ypaBHEHU I

YMeHue omnepupoBaTh MOHATUSAMU: TIpaduk QyHKIMH, OoOpaTHas QYHKIHS,
KOMITO3HIMS  (QYHKIWKM, JWHEWHAass QYHKIWS, KBajgpaTudHas (QYyHKIUA,
panyoHanbHas ~ (QyHKUMS, CTeNeHHas  (QYHKUHS, TPUTOHOMETPUYECKHE
byHKIMH, OOpaTHBIE TPUTOHOMETpUUYECKHE (YHKIMH, TIOKa3aTelbHas |
norapupmMudeckas GyHKIUHA, YMEHHUE CTPOUTh TpaduKy U3ydeHHBIX (DYHKIIHH,
BBITIOJTHSITh MIPEe0Opa3oBaHus rpaduKoB (DYHKIMI, UCTIOIL30BaTh TpaduKu s




M3Y4YEeHUs IPOLIECCOB M 3aBUCUMOCTEH, NIpU pELIEHUH 3a7ad U3 JIPYyrux
y4eOHBIX NPEIMETOB M 33/a4 U3 PealibHOM JKHM3HM; BBIpaXath (Gopmyrnamu
3aBHCHUMOCTH MEXJy BeJIMYMHAMHU; MHCIIOJIIb30BaTh CBOWCTBA M Tpaduku
byHKIMI Uid peuieHusl ypaBHEHUM, HEPaBEeHCTB M 3a/lad C MapaMeTpamuy;
n300paxaTb Ha KOOPIMHATHOW IJIOCKOCTH MHOXECTBA PEIICHUH YypaBHEHMIA,
HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YHUCJIE HA MPOLIEHTHI,
JOJM W YacTH, Ha JBM)KEHHUE, paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJIOTH,
3aJaud M3 OOJIACTH YIpaBIICHHUS JIMYHBIMH M CEMEWHBIMH (puHAHCAMM);
COCTABJISITh BBIPAJKECHHUSI, YPABHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO
3aJa4i, UCCIIEA0BATh MOJTYYCHHOE PEIICHHE M OIIEHWBATh MPaBIONOI00HOCTH
pe3yJbTaTOB; yMEHUE MOJEIUPOBATh pEANBHBIC CUTyallud Ha S3bIKE
MaTEMaTHUKH; COCTABIIATh BBIPAKECHUSI, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI
II0 YCJIOBUIO 33Jja4M, UCCIEA0BATh IOCTPOEHHBIE MOJEIN C MCIOJb30BaHUEM
annapara ajreOpbl, HHTEPIIPETUPOBATH ITOJYUEHHBII pe3ybTar

YMeHue onepupoBaTh IMOHATHSAMHU: CpelHee apupMeTHdeckoe, MeJuaHa,
HauOoJplllee M HauMMEHbIIEe 3HAYEHUs, pa3Max, IUCHEepCHs, CTaHAAPTHOE
OTKJIOHEHHE 4YHMCJIOBOTO HaboOpa; yMEHHe U3BJIeKaTh, HHTEPIPETUPOBAThH
uHpOpMalMIO, TpPEJICTaBIeHHYI0 B TaliMlaXx, Ha JAMarpammax, rpadukax,
OTpaXKaIOIlyI0 CBOMICTBA pEAJbHBIX IPOLECCOB W SABJICHUMN; NPEICTABIATH
MH(POPMALIMIO C TOMOILBIO TaOJIUI U AUAarpaMM; UCCIIE0BaTh CTATUCTHYECKUE
JTaHHbIE, B TOM YHCJIe ¢ IPUMEHEHHEM Ipa)udecKuX METOJOB U 3JEKTPOHHBIX
CpeACTB; TpaMuUecKu MCCIIEOBATh COBMECTHbIE HAOIIOAEHUS C IOMOIIbIO
JyarpaMM pacCEeMBaHUs U JINHEHHOW pErpeccuu

YMeHue onepupoBaTh MOHATUSAMU: CIYYalHBIN ONBIT U CIydailHOE COOBITHE,
BEPOATHOCTb CIIy4alHOTO COOBITHS; yYMEHHME BBIYUCIATH BEPOSITHOCTh C
UCIIOJIb30BaHNEM TpaUUECKUX METOJ0B; MPUMEHATHh (POPMYJIbI CIOKEHUS U
YMHOXKEHUSI BEpOSITHOCTEH, (OpMysly TMOJHOM BEpPOATHOCTH, (HOpMyITy
bepnymnu, xomOuHaTOpHBIE (QakThl M (OPMYIIbI; OIEHUBATh BEPOSTHOCTU
peasbHbIX COOBITHI; YMEHHE ONEepUpOBATh MOHATHSAMU: CIydailHas BeJIUYMHA,
pacripezieieHue BEpOATHOCTEH, MaTeMaTH4ecKoe OXKHUJAHUE, IUCIepCcUs H
CTaH/JapTHOE OTKJIOHEHHE CIydyallHOW BeIMYMHBI, QYHKIUHU paclpeiesieHus U
IUIOTHOCTH PABHOMEPHOI'O, TOKA3aTEJIbHOTO M HOPMAJIBHOTO pacHlpelesIeHn;
yYMEHHE HCIOJIb30BaTh CBONCTBA H3YYEHHBIX pACIpeNeleHHi Al pelieHus
3ajjad; 3HAKOMCTBO C TIOHATHSMM: 3aKOH OOJNBIIMX YHUCEN, METOAbI
BbIOOPOYHBIX MCCJIEIOBAHUN; YMEHHE MPUBOAUTH IPUMEPHI MPOSBIECHUS
3aKOHa OOJIBLIIMX YMCEeN B MPUPOAHBIX M OOIIECTBEHHBIX SBJICHHSIX; YMEHUE
OIIEpUPOBATH MOHATUAMU: COUYETAHUE, IEPECTAHOBKA, YUCIIO COYETAHUM, YACIIO
nepecTaHoBOK; OmHOM HbIOTOHA; yMEHHE MPUMEHATH KOMOMHATOPHBIE (PaKThI




U pacCyXJCHUs sl pEelIeHHs 3aJad; OLIEHHWBATh BEPOSITHOCTU pPEAIbHBIX
COOBITHI{; COCTAaBJIATH BEPOSITHOCTHYIO MOJEIb U  HHTEPIPETUPOBATH
MOJTyYEHHBIHN pe3ynbTar

YMeHue onepupoBaTh NOHATUAMU: TOYKA, IIPsiMasi, IUIOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA yTJIa, IJIOCKUU yroJl, ABYI'PaHHBIN yIroJjl, TPEXTPaHHBINA
YIoJjl, CKpPELIMBAIOIIMECS IPsAMbIC, MAPALUICIBbHOCTh U IEPIEHAUKYISIPHOCTD
IPSAMBIX M IIOCKOCTEM, yroa MeXAYy NPSIMBIMHM, Yrol MEXAy MpsIMOM u
IIJIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH,
pacCTosiHUE MEXIy MNPAMBIMH, PACCTOSHHE MEXKIY IUIOCKOCTSIMH; YMEHHE
UCTOJB30BaTh TMPH PEUICHWH 3aJa4  HU3ydeHHble (AaKTbl U TEOpEeMbI
IUIAHUMETPUH; YMEHHME OLIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHpPA;
CTPOUTH MAaTEMaTUYECKHE MOJEIU C IOMOIIBIO I'€OMETPUYECKUX IOHATHU U

BCJIMYMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTUYCCKUC 3a1a4n
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YMeHue onepupoBaTh IMOHATUAMH: IUIOMIAAL (UIYypbl, 00BEM (GUrypHI,
MHOTI'OI'PaHHMK, IPAaBUJIbHBI MHOI'OIpDAaHHMK, CEUY€HHE MHOIOrpaHHMKa, KyO,
napajjeNnenunes, npusMa, nupamuaa, ¢Gurypa U IMOBEPXHOCTb BpALICHHUS,
IWIMHAP, KOHyC, map, cdepa, IUlomangs chepsl, MIOMEAAb MOBEPXHOCTU
NUpaMUbl, TPU3MBI, KOHYycCa, IMJIMHApPa, O0bEM KyOa, MpPSIMOYTOJIbHOIO
napaujenenunena, MMpamMusl, MpU3Mbl, IUINHAPA, KOHYca, 1apa, pa3BépTKa
MIOBEPXHOCTH, CEUEHUS KOHyca W IWIMHIpA, MapajuleIbHbIE OCH WIH
OCHOBAHMIO, CEYEHHWE IIapa, IUIOCKOCTh, Kacaroulascs cdepsl, HMUIUHIpPA,
KOHyCa; yMEHUE CTPOMTb  CEYeHHE MHOTOTPaHHMKA,  H300paxkaTh
MHOT'OI'PaHHHUKH, (PUTYpbI M IOBEPXHOCTH BPALICHUS, UX CEUCHUS, B TOM YHCIIE
C IIOMOUIBIO JJIEKTPOHHBIX CpPEACTB; YMEHHE IPUMEHATh CBOWMCTBA
reOMEeTPUYECKUX (Uryp, C€aMOCTOATENbHO (OPMYIUPOBATH OINpPEAETIEeHUs
U3ydaeMbIX (Uryp, BBIIBUTaTh THUMOTE3bl O CBOMCTBaX M MpPU3HAKax
reoMeTpuueckux (Guryp, OOOCHOBBIBaTb WJIM OIPOBEpraTb HUX; yMEHHE
IPOBOJUTH KiAacCH(UKalKio (UTYp MO Pa3iIWYHBIM IPHU3HAKaM, BBINOIHATH
HE00XO0/IMMBIE TONIOJTHUTENIbHBIE TOCTPOCHUS

11

YMeHnE ONEpHUPOBATH MOHATUAMUA: IBUKCHUC B IIPOCTPAHCTBE, HapaJ'IJ'IeJ'IBHBIﬁ
NEepeHoc, CHMMETpPHUS Ha IUIOCKOCTH W B TPOCTPAHCTBE, IOBOPOT,
npeoOpazoBaHue 1mo00us1, MoJ00HBIE (DUTYPBI; YMEHHE PAcllO3HABATh PaBHbIE
U 1oA0OHBbIe (QUIypbl, B TOM 4YHCIE B IPHUPOJE, HUCKYCCTBE, apXUTEKTYpE;
HCIIOJIB30BAaTh T'€COMETPUUCCKHUE OTHOMICHUSA IMPH PCUHICHUH 3aaa4d; HaXOJAUTb
TEOMETPUUYECKHE BEIMYMHBI (JJIMHA, yTOJ, IUIONMIaIb, 00BEM) TPH pPEIICHUU
3a7ad4 W3 JPYTHX YYEeOHBIX NPEIMETOB W W3 PEATbHOW KHU3HH, yMEHHUE
BBIUUCIISITh TEOMETPUYCCKUE BEIMYMHBI (JJIMHA, YTOJN, IUIOMIAIb, OOBEM,
TUIOIIAAb TTOBEPXHOCTH), MCIIONB3Ysl U3yUeHHBIE (OPMYIBI U METOAIBI, B TOM
YHcie: IUIOMIAAb IOBEPXHOCTH THPAMUBI, TPH3MBI, KOHYCa, LWJIMHAPA,




wiomans chepbl; 00bEM KyOa, MPSIMOYTOIBHOTO TapauIe/IeuIea, TMPaMuIbl,
NpPU3MBI, [IWIMHIpA, KOHycCa, Ilapa; yMEHHE HAXOJUTh OTHOUICHHE OOBEMOB
MoT0O0HBIX (hUTyp
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YMeHue oInepupoBaTh IOHATUSAMM: IIPSIMOYIOJbHAs CHUCTEMa KOOpPIMHAT,
BEKTOp, KOOPAMHATBI TOYKHM, KOOpPAMHATBI BEKTOPAa, CyMMa BEKTOPOB,
IIPOM3BEACHUE BEKTOPA HA YUCIIO, PA3JIOKEHHE BEKTOpA MO 0a3ucy, CKaIIpHOE
IIPOU3BEJICHNE, BEKTOPHOE IIPOM3BEICHUE, YIOJ MEXKAY BEKTOpaMU; yMEHHUE
UCIIOJIB30BaTh  BEKTOPHBIM W KOOPAMHATHBIA  METOJA Ui PELICHUS

reOMETPUUECKUX 3a7a4 U 3a7a4 APYyTrux y4eOHbIX IIPEIMETOB
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YMenue BbIOMpaTh MOAXOISANIMI METOJ Ui pEelIeHUs 3a7aud; MMOHUMaHHe
3HAYUMOCTH MATE€MaTUKd B U3YYCHUU TMPHUPOAHBIX M  OOIIECTBEHHBIX
MPOLIECCOB M  SIBJICHUW; YMEHHME pPAaclo3HaBaThb MPOSIBICHUE 3aKOHOB
MaTe€MaTUKd B HMCKYCCTBE, YMEHHUE IPUBOJAUTH IMPUMEPHl MaTEMaTUUYECKHUX
OTKPBITUI POCCUIICKON U MUPOBOM MAaTeMaTUYECKOW HAyKH




HEPEYEHDb 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA

EI'2 1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 UYucna 1 BBIYUCIECHUS
1.1 Hatypanbnble u uensie uncna. [Ipu3Haku 1eMMMOCTH LIEIbIX YHCe
12 Panmonaneubie yncna. OOBIKHOBEHHBIE U JECSTHYHBIE TPOOH, MPOILIEHTHI,
OeCKOHEUYHBIC IEPUOINYECKHE TPOOH
13 ApudmeTnueckuii  KOpeHb  HaTypalbHOM  cTtemenu. JleiicTBus ¢
' apuQMeTHUYECKUMU KOPHSIMH HAaTypajIbHOU CTEICHH
14 Crenenp ¢ 1enbiM mokazareneM. CTEreHb ¢ palrOHAIBHBIM MOKa3aTesIeM.
' CBoiicTBa CTENICHH
15 CuHycC, KOCUHYC M TaHT€HC YHCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC,
ApKTaHTe€HC YKCIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuyHbie U HATypadbHbIE JOrapu(MbI
JeiicTButenpHble yncia. ApudMeTHdecKue onepamnuu ¢ J1eHCTBUTEIbHBIMU
1.7 yuciaamu. [TpuGnuxEéHHble BBIYMCICHUS, TPaBUiIa OKPYTJICHUs, IPUKHUIKA U
OIIEHKa Pe3yJIbTaTa BHIYHUCIECHUN
1.8 [TpeoOpazoBaHue BbIpaKEHHIA
1.9 KommuiekcHele yncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 [{enbie 1 IpOOHO-pallMOHANBHBIE YPaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHHS
2.4 [ToxazarenbHbIE U TOTapU(PMUUECKHE YPaBHEHUS
2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPAaBEHCTBA
2.6 HppanronanbHbie HEPABEHCTBA
2.7 [Toka3zarenbHbIE U JTOrapupMHUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH ypaBHEHUH U HEPABEHCTB
2.10 YpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 MaTtpuia cucTemMsl JIMHEWHBIX ypaBHEeHUHN. OnpeaenuTesb MaTpULIbl
3 OyHKIMH U TpaduKu
31 OyHknus, cmocodsl 3amanus GyHkuua. [paduk  GyHkiuu. B3anmbo

obpatubie ¢yHknuu. YETHbIe W HedéTHBICE (yHKUMH. llepromudeckue




byHKIAHA

OO6nacTp ompeneneHuss 1 MHOXKECTBO 3HaueHuil pynkiun. Hynu QyHkimm.
[TpomMexXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIIWH.

3.2
MakcumymMbl u MHHMMYMBI (yHKiun. HauGospinee u HauMeHblee
3HaYeHHe (PYHKIUU HA IPOMEKYTKE
33 Crenennas GyHKIUS C HATypaJbHBIM U II€JIbIM MOKa3aTeneM. E€ cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpHS N-0i CTENEHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazarenbHas u norapupmMudeckas GyHKINU, HX CBOHCTBA U rpaduku
36 Touku paspeiBa. AcumnToThl rpadukoB ¢yHkuuid. CBoiicTBa (GyHKIH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
38 Apudmerndeckass U reoMeTpuueckas mnporpeccuu. Dopmyna CIOKHBIX
' IPOILIEHTOB
4 Hauana MaremaTuueckoro aHaansa
4.1 [TpousBoaHas ¢pyHkiwu. [Ipon3BOIHBIC AIEMEHTAPHBIX (PYHKIIHIA
[TpuMmeHeHre POU3BOIHOM K MCCIEI0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTD U
4.2 sKcTpeMyMbl. Haxoknenne HanOONbIIET0 W HAWMMEHBIIETO 3HAYeHUs
(GYHKIIMM Ha OTpe3Ke
4.3 [TepBooOpaznas. Uuterpan
5 MHoxecTBa 1 JOruKa
5.1 MHoxecTBO, onepaluy HajJ MHOXKecTBaMu. J{narpamMmel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHUKA
6.2 BepostHoCcT
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTU
7.2 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKHI
7.4 Tena v MOBEPXHOCTH BpALLEHUS
7.5 KoopanHatsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

JI.C. AranacsiH, B.®. byty3os, C.b. Kanomues, 3.I'. Ilo3usxk, JI.C.
Kucenesa. ['eomeTpus (6a30BbIit 1 yriryOneHHbINH ypoBeHb). 10-11 kimacchl.
VYyeonuk. Mocksa. «IIpocBenienuey.

METOJUYECKHUE MATEPHUAJIBI V1A YUUTEJIA

['eometpusa. Meronuueckue pexomenaauuu. 10 kiacc: mocobue s
yuurenei obueodpaszoar. opranuzanuii / B. @. byty3os, B. B. IIpaconos.

— M. : IIpocsemenue, 2014.

3. 'eometpusi. MeTonnueckue pekoMenganuu. 11 kimacc: nocodue s

yuuTeneil oOmeoOpa3oBar. opranmzauuii / B. @®. byry3os, B. B.
IIpaconos.

— M. : IIpocsenenue, 2014.

4. T'eomerpus. Jlunaktuueckue Marepuansl. 10 kmacc: mocoOue s
yuuTenen

obmeo6pa3oBar. opranuzanuii / B. ®@. byry3os, B. B. IIpaconoB. — M. :

[Ipocsemenue, 2015.

5. T'eomerpus./IlumakTuueckue martepuanbl. 11 kmacc: mocoOue mis
yuuTenen

obmeo6pa3oBar. opranuzanuii / B. ®@. byrysos, B. B. [IpacoioB. — M. :

[Ipocsemenue, 2015.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI
CETU UHTEPHET
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