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HHOACHUTEJIBHASA 3AIINCKA

I'eomerpust siBnsieTcst OgHUM U3 0a30BbIX KYpPCOB Ha YPOBHE CPEIHErO
o01ero 0opa3oBaHus, TaK Kak 00eCTieYMBaE€T BO3MOKHOCTh U3YUCHHS TUCIUIUINH
€CTEeCTBEHHO-HAyYHOW HAIMPaBJICHHOCTH M TMPEIMETOB T'YMaHUTApHOrO IUKJIA.
[TockonbKy  Joruueckoe  MbIlUieHHe,  (GopMHUpyeMoe  NpU  HU3YyUYEHUU
00y4YaloIMMUCS MOHATUIHBIX OCHOB I'€OMETPHUH, MPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOCHUU LIETIOYKH JIOTUUECKUX YTBEPXKICHUM MPHU PELUICHUH T'€OMETPUUYECKUX
3a7a4, YMEHHME BBIIBUTaTh M OINPOBEpPraTh THIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIICHUM 33/1a4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
du3nyeckux 3amad.

[lenb ocBOEHUs TIporpaMMbl yueOHOTO Kypca «I'eoMeTpusi» Ha yriayOaéHHOM
YpOBHE — pa3BUTHE WHIMBHUIYAIbHBIX CIOCOOHOCTEW OOydYaromuxcs Mpu
U3YYEHUH T'€OMETPHH, KaK COCTABJISIONICH MpeaMeTHON obiactu «MaTtemaTuka u
uHpopMaThkKa»  4epe3  O0EClEUEeHHE  BO3MOXHOCTH  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojee THyOOKMX T'€OMETPUYECKHMX 3HAHUW U JEHCTBUH,
crenu@UYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJIsl YCIIEITHOTO MPOo(eCCUOHATBHOTO
0o0pa3oBaHus, CBA3aHHOT'O C UCIIOJIb30BAHUEM MATEMaTUKH.

[IpuoputeTHBIMU 3aJjayaMy Kypca TE€OMETPUM Ha YriayOJEHHOM YpOBHE,
PacCHIUPSIONIMMYU U YCWIMBAIOIIMMU Kypc 0a30BOI0 YPOBHS, SIBJISIOTCS:

paclMpeHue MpeaCTaBIeHUsI 0 TEOMETPUU KaK YacTH MUPOBOM KYJIbTYpPbI U
dbopMupoOBaHUE OCO3HAHUS B3AMMOCBSI3H T€OMETPUU C OKPYKAIOIIUM MHUPOM;

dbopMupoBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEUIINX MAaTEMaTUYECKUX MOJENAX, MO3BOJISIOIIMX OIUCHIBATH M HM3Yy4aTh
pa3HbI€ SABJIECHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MOHATUITHOTO amnmapara no pa3aeny
«CtepeoMeTpusi» y4eOHOro Kypca reOMeTpHu;

dbopMupoBaHue  yMEHHMsSI ~ BJQJ€Th  OCHOBHBIMU  TMOHSTHUSIMH O
NPOCTPAHCTBEHHBIX (PUrypax M WX OCHOBHBIMU CBONCTBAMH, 3HAHHE TEOPEM,
dbopMyn ¥ yMeHHE WX TPUMEHITh, YMEHUS JIOKAa3bIBaTh TEOPEMBI M HAXOIWTh
HECTaHJIapTHBIE CIIOCOOBI PEIIEHUS 3a]1a4;

dbopMupoBaHUE YMEHHUS PACIIO3HABATh HA YepTEeXaxX, MOACISIX U B peaJbHOM
MUpPE MHOTOIPAHHUMKM M Te€Ja BpallEHUs, KOHCTPYUPOBAaTh TI'€OMETPHUYECKHUE
MOJIEIIH;

dbopMupOBaHHUE TOHMMAHHUS BO3MOXHOCTH aKCHOMATHYECKOT'O0 IMOCTPOSHUS
MaTeMaTH4YEeCKUX TEeOopui, (opMHUpOBaHHE MOHUMAHUS POJIM AKCUOMATUKHU MPHU
IIPOBEACHUHU PACCYKIACHUN;

dbopMupoBaHuE yMEHHUS BIAJCTh METOJAMHU JO0Ka3aTelIbCTB U aJITOPUTMOB
pelieHusl, YMEHUSI UX NPUMEHATh, MPOBOJMUTH JOKa3aTEIbHBIE PACCYXICHUS B
X0JI€ pelIeHUs CTEPECOMETPUUECKUX 3a/1a4 U 3aJ71a4 C IPAKTUUECKUM COCPKaHHUEM,
dbopMupoBaHuE TpEACTaBICHUS O HEOOXOIMMOCTH  JIOKA3aTelIbCTB  IPH



000CHOBaHHH MaTEeMAaTUYECKUX YTBEPKIACHUN M POJIM aKCHOMATHUKH B MPOBEICHUN
JETYKTHUBHBIX PaCcCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAaHWE WHTENICKTYAIbHBIX W  TBOPYECKUX
CHocOOHOCTEN 00yuaroumxcs, MO3HaBaTeIbHOW aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS, HHTEPeca K U3YYCHHUIO T€OMETPHUH;

dopmupoBanue (QYHKIIMOHATHHOW TPAMOTHOCTH, PEIIEBAHTHON T€OMETPHUH:
YMEHHUSl PACIO3HABaTh IMPOSIBICHUS TE€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEabHBIX JKM3HEHHBIX CUTYAIUSX U MPHU U3YyUYCHUU JAPYTHUX
y4eOHbIX MPEAMETOB, MPOSBICHUS 3aBUCHUMOCTE U  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHMS PEAbHBIX CHUTYalllid, HCCIEAOBAaHUSA TOCTPOCHHBIX MOJEIEH,
UHTEPIPETALMU TOJIYYeHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZIEPKATEIBHBIMHU JUHUSAMHA y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 kmaccax saBmsrores: «lIpsMble W IUIOCKOCTM B IPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekTopel U  KOOpPAUHATHL B
IPOCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®PI'OC COO TpeboBaHuE «yMETh ONEPUPOBATH
MNOHATUSMUY», PEIEBAHTHBIMU T€OMETPUM Ha YIIayOIEHHOM YpOBHE OOyueHHUS B
10-11 kmaccax, OTHOCHUTCSI KO BCEM CO/IEp KaTeIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
(GopMupoBaHHE JIOTMUECKMX YMEHHMM  pacrmpeneisiercss He TOJIbKO IO
COJIep>KaTeNIbHBIM JIMHUSAM, HO U 10 rojam obydenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOII[EE MPEAMETHBIM pe3yibTaTaM ocBoeHuss denepanbHoii paboueit
poOrpaMMBbl, paclpenea€éHHpIM 10 TojaM OOYYEeHHs, CTPYKTYpPUPOBAHO TaKUM
0o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIIMITHAIILHBIM BOTIPOCAM O0yUYarOIIHEeCs
oOpamaiuch HEOJAHOKpaTHO. JTO TO3BOJSIET  OpPraHM30BaTh  OBJAJICHUE
TeOMETPUYECKUMU MOHATUSAMH U HaBBIKaMU MOCIIEA0BATENbHO U MOCTYNATEeNbHO, C
COOJTI0JIEHNEM MPUHIINIA PEEMCTBEHHOCTH, @ HOBbIE 3HaHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPECTABICHUN 00YYaIOUIUXCs, PACIIUPSSL U YIIIyOJss
e€, o0pa3ys MpoYHbIE MHO)KECTBEHHBIE CBSI3U.

[lepexon k U3y4EHHIO TE€OMETPUH HA YTITyOIEHHOM YPOBHE MO3BOJISIET:

co3garh  ycnoBus s guddepeHuuManud  O0ydeHHs, IMOCTPOCHHUS
WHANBUIYaTbHBIX 00pa30BaTENbHBIX MpOrpamMM, OOECHEeUUTh YriyOJnEéHHOE
U3y4eHHE TEOMETPUH KaK COCTABIAIONIEH yueOHoro mpeamera «MaTemaTHkay;

MOJTOTOBUTHh OOYYAIOMIMXCS K TMPOJOHKCHHIO H3yYEHUS MaTeMaTHKH C
yuéroM BbIOOpa Oyaymed npodeccuu, obecrieurBasi MPEEMCTBEHHOCTh MEXKIY
o01uM U podeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «l'eomerpus» Ha yriayOn€HHOM YpOBHE
orBoauTcs B 11 knmacce — 102 yaca (3 yaca B Hezieno).



COJEPXXAHME OBYUYEHUA
11 KIJACC

TeJsia BpameHus

[TonsaTus: UUIMHAPUYECKAs T[OBEPXHOCTh, KOHUYECKAasi TMOBEPXHOCTb,
chepuueckass TMOBEPXHOCTb, oOpasyiolue TMnoBepxHocTel. Tenma BpaleHus:
IWIMHIP, KOHYC, YCEUE€HHBIM KOHYC, cdepa, map. BzaumHoe pacmonoxeHue
chepsl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. HM3o0paxkenue Ten
BpallleHus Ha TJIOCKOCTU. Pa3BépTka nunuHiapa u koHyca. Cummerpust cepsl u
mapa.

O06béM. OcHoOBHbIE CcBOiicTBAa 00BEMOB Ten. TeopemMa 00 00bEMeE
OpsAMOYTOJIBHOIO Mapajuienenuneqa u ciueactBus u3 He€. OObEM mnpsMonl u
HAKJIOHHOW MPU3MBbI, HUJIWHJpA, MUpaMUJIbl U KOHyca. OOBEM I1apa U 1apoBOTO
CerMeHTa.

KoMOuHnanum Ten BpamieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B
IWIMHIP, OINHCAaHHAas OKojo uwmiauHApa. Ilepecedenme cdepsl u mapa c
miockocThio. Kacanuwe miapa u cdepbl miockocThio. [loHSTHE MHOTrOrpaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEIO
BpAIICHMUS.

[Inomans MOBEPXHOCTH LUIMHApPA, KOHYCa, IUIOMaaAb cepbl U e€ dacteil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAJICH TMOBEPXHOCTEH
nonoousix Quryp. IlpeobpazoBanue mogoOus, romoterus. Pemenue 3amad Ha
IJIOCKOCTH C UCIIOIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOrOTPaHHUKOB U TEJl BPAIlCHUs: CEUEHUS [IINHAPA
(mapannenbHO Y TMEPHEHAMKYJISIPHO OCH), CEUEeHHS KOHyca (mapajuienbHbIe
OCHOBAaHMIO U TIPOXOJIAIIME Yepe3 BEPILUHY), CEYCHHS 1Iapa, METOIbI IIOCTPOCHHUS
CEUEHUI: METOJ CIE0B, METOJ] BHYTPEHHErO MPOEKTUPOBAHUS, METOJ IepeHoca
CEKYIIIEH TIIOCKOCTH.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bekropsl B mpoctpanctBe. Omnepauuud HaJl BeKTopamu. BekTopHoe
yMHOXEHUE BEKTOpoB. (CBoiicTBa BEKTOPHOro yMHOXeHUs. [IpsimoyronbHas
CHUCTEeMa KOOpJAHWHAT B MpocTpaHcTBe. KoopauHatel BekTopa. Pasznoxkenue BekTopa
no 6Oasucy. KoopanHAaTHO-BEKTOPHBIA METOJ MPU PEIICHUH T'€OMETPUUYECKUX
3ajay.

JIBMKeHUs1 B IPOCTPAHCTBE

JIBwxenus: npoctpancTBa. OtoOpakeHus. JIBM>KEHUSI U paBEHCTBO (Guryp.
OOmue cBoicTBa JBWKEHUH. Buabl JBWKEHUN: TapaulebHBIM IEPEeHOC,
IEHTpaJIbHAss CHUMMETPHS, 3€pKajbHas CHUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[TpeobpazoBanus mogodus. [Ipsvas u cepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJYBJEHHBIA YPOBEHHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDI

1) rpa:kaanckoe BOCIIUTAHHE:

c(hOpMHPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMUA 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOIO  WIEHa  POCCHWCKOro  oOLIecTBa,  MPEACTaBIECHUE O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
poLeayp TPaKIaHCKOTO oOmiecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHue
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIIUSAME 1 Ha3HAYCHHUEM;

2) naTpUMOTHYECKOEe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTh POCCUHCKON Tpa)kIaHCKOW MIECHTUYHOCTH, YBAKEHUS K
[POILIJIOMY M HACTOSIIEMY POCCHICKOW MAaTeMaTHUKH, [IEHHOCTHOE OTHOLICHHE K
JOCTHKEHUSIM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTHKECHUW B JAPYrMX HayKax, TEXHOJOrHusx, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JTYXOBHBIX LIEHHOCTEH POCCUICKOr0 Hapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, dTUUYECKOTO TMOBEICHUS, CBSI3aHHOI'O C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KEHUN HAyKHM U JEATEIbHOCTbIO YYEHOrO, OCO3HAHHUE
JMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYUBOTO Oy IyIIIETo;

4) 3cTeTMYeCKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAsS OSCTETHKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH, pACCYKIEHUNH, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) puzuyeckoe BocnuTaHHE:

c(OpMHPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMAaTHUYeCKUE 3HAHUSA B
MHTEpecax 3/10pOBOro 1 0e30macHoro oopasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 37I0POBBIO (37I0POBOE THTAHHWE, COATTAHCUPOBAHHBIA PEXKUM 3aHATHH U
OTJIbIXa, peryispHas (u3nueckass akTUBHOCTh), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTHUBHO-03J0POBUTEIBHON JIESITEIBHOCTBIO;

6) TpynoBoe BociMTaHUeE:

TOTOBHOCTh K TpPYAY, OCO3HAHHWE IIEHHOCTH TPYIOIIOOUs, HHTEpec K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JAESITENIbHOCTH,  CBA3AHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymielr mpodeccud W peanu3oBBIBATH COOCTBEHHBIE >KM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTH4eCKOMy  OOpa3oBaHHIO U



caMOOOpa30BaHUI0 HA TMPOTSKEHUU BCEU KU3HU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1ady MaTeMAaTUYECKON HAIMIPaBJICHHOCTH;

7) 3K0JI0TUYeCKOE BOCIIMTAHUE:

c(hOpMUPOBAHHOCTb  JKOJIOTHYECKOH KYJIbTYpPHl, IIOHUMAHHE BIIHMSHUS
COIMAJIBHO-2KOHOMHYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOTHOM M COIMATBLHOM
cpenbl, 0OCO3HaHUE IrI100aIbHOTO XapaKTepa YKOJIOTHIECKUX MPoOIeM, OpUEHTAIIHS
HAa TIPUMEHEHHE MaTEeMaTHMUYECKUX 3HAHWM IS pelieHusl 3agad B 00JacTu
OKpYyXaromiel cpeapl, IJIAHUPOBAHME IIOCTYNMKOB M OIEHKH HUX BO3MOXKHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOUIEH CPEeIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKH ©  OOIIECTBEHHOW TMPAKTUKH, IMOHUMaHUE
MaTeMaTU4YEeCKOM HAyKHW Kak c(epbl 4eI0BEYECKOW MJesiTeIbHOCTH, 3TamloB €&
pa3BUTUS M 3HAYMMOCTH JUIsl Pa3BUTHUSL [MBWIU3AIUHU, OBJIAJCHUE SI3BIKOM
MaTeMaTUKXH M MaTeMaTHYECKOM KYJIbTYpOW KaK CpeJCTBOM TO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBJISATh MPOEKTHYIO M MCCIEI0BATEILCKYIO JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

Io3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble J1ornueckue AecTBUs:

BBISIBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKKM MAaTEMaTUUYECKHUX
OOBEKTOB, TIOHATHM, OTHOIIEHWH MEXNY TOHATHIMH, (POPMYIUPOBATH
OTpeJIeNIeHUs] TIOHITUM, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIUH,
OCHOBAHUS JiJ11 00OOIIEHUS M CPABHEHHUSI, KpUTEPUHU ITPOBOIMMOTO aHAJIN3a;

BOCIIPUHMMATh,  (HOpPMYyIUpOBaTh U  NPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPHUIIATENIbHBIC, EAMHUYHbIE, YaCTHBIE U OOIIHE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOJMIONECHUSAX W YTBEPXKICHUSX, MpeAsiaraTh KpPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEUYUN;

JI€TaTh BBIBOABI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKHW, ACAYKTHUBHBIX U
WHJYKTUBHBIX YMO3aK/IIOUCHUN, YMO3AKJIFOUEHHUI IO aHAJIOTUH;

IIPOBOJINTH CAMOCTOATENIBHO J1I0KA3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMbI€ U OT MPOTHUBHOTO), BHICTPAUBATh APTyYMEHTAIUIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000OCHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBO/IBI;

BbIOMpaTh crnoco0 penieHuss y4eOHOM 3ajaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB  peUIeHUs, BbIOMpaTh HaumOoJee MOAXOMAIUMHA C  Y4ETOM
CaMOCTOSITEIIbHO BBIJEIEHHBIX KPUTEPUEB).

ba3zoBble ucciaegoBaTe/ibCKue 1efiCTBUS:



UCTIONB30BaTh BOMPOCHl KaK HCCIENOBATEIbCKUNA HHCTPYMEHT TO3HAHMUS,
(dopMynMpoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpodIieMy,
yCTaHABIMBAaTh MCKOMOE W JaHHOe, (hOpMHpOBATh THUIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIINIO0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, UCCIICAOBAHUE
110 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro o0beKTa, sSBJICHHUs, IIpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMHU, SIBICHUSIMU, IPOIECCAMU;

CaMOCTOSATENHHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI 1O peE3ysibTaTam
NpOBEACHHOIO  HAONIONEHUS, HWCCIEIOBAHMs, OIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIIECHUIA;

IPOrHO3UPOBATh BO3MOXKHOE PA3BUTHUE IIPOIIECCa, a TakXKe BBIJIBUTATH
MIPEOIOXKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmueii:

BBISBIIATh JACGUIIMTH HHPOpPMAIIUY, JaHHBIX, HEOOXOAMMBIX /I OTBETa Ha
BOIIPOC U JJIA PEIICHUS 3a]a4H;

BBIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WHOOPMAIIUIO PA3IMYHBIX BUIOB U
dbopm npencTaBiIeHUs;

CTPYKTYPUPOBaTh HH(POPMAIIUIO, TPEJCTABIATh €€ B Pa3NIMUHBIX (QopMax,
WLUTIOCTPUPOBATh Tpaduuecky;

OIICHUBATh HaIEKHOCTD UHpOpMAIIH o CaMOCTOSITENTEHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

KoMMyHuKaTHBHBIE YHHBeEpPCaJbHbIE Y4eOHbIe 1eiCTBUS

OO1enue:

BOCTIPHHUMATH U (POPMYIUPOBATH CYKJICHHUSI B COOTBETCTBUHU C YCIOBUSMHU H
HeasIMUA  OOIIEHUs, SCHO, TOYHO, IPaMOTHO BBIp@XXaTh CBOK TOYKY 3pPEHHS B
YCTHBIX M TUCbMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHHS I10 XOJy peIIeHUs 3aJayH,
KOMMEHTHUPOBATh MOJYYCHHBIN pe3yJIbTarT;

B XOJIe OOCYXKJIEHHsI 3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYK/Ia€MOUl TEMBbl,
npoOJjieMbl, pellaeMo 3a7ayu, BBICKA3bIBaTh UJEH, HAICJICHHBIE Ha TOUCK
pelleHus, COIOCTaBJISITh CBOM CYXACHHUS C CYXICHUAMH APYTUX YYACTHUKOB
Jyajaora, oOHapy)XMBaTh PA3UYMe M CXOJICTBO TO3HUIIMHA, B KOPPEKTHOW (opme
dbopMynHpOBaTH Pa3HOTIIACHS, CBOM BO3PAKCHUS;

NPEACTABIATh PE3YNIbTAThl PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIIEA0BAHNUSA,
MIPOEKTa, CaMOCTOSITEIBHO BBIOMpPATH (OpMAT BBICTYIUICHHS C Yy4€TOM 3ajad
IIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PeryasiTuBHBbIE YHHBepPCaJbHbIe YUeOHbIE AeiicTBHUS
Camoopranuszanus:



COCTAaBJIAThH IUIAH, AITOPUTM PEIICHUs 3a/1a4, BBIOMPATh CIIOCOO PELIEHUS C
y4€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEHM, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUN C y4ETOM HOBOM MH(MOpMaIUK.

CaMOKOHTPOJ/Ib, YMOIMOHAIbHBII HHTEJJIEKT:

BJa/JeTh HABbIKAMU  IIO3HABaTENbHON  pedrekcun  Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI MpoIlecca M pe3ysibTara pelIeHHs
MaTeMaTHUYEeCKOM 3aa4u;

NpeABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BOSHUKHYTh IPHU PEIICHUU 3a7ayH,
BHOCUTH KOPPEKTHUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAaHHBIX,
HaWJICHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIN U YCIOBUSIM, OOBSICHATh IPUYUHBI
JOCTHKEHUS WA HEIOCTH)KEHHS PE3yJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAsS 1eSITEJIbHOCTD:

MOHUMAaTh M HMCHOJb30BaTh MPEUMYILIECTBA KOMAH/IHOW W WHJUBUAYAJIbHOU
paboThl mMpU pelIeHHH Y4eOHbIX 3aj]ay, MPUHUMATh LElIb COBMECTHOU
NEeSATENbHOCTH, TUIAHUPOBATH OPraHU3alMI0 COBMECTHOM palOoThl, pacnpeleisiTh
BUIBI PabOT, JIOrOBapuBaThCs, OOCYKIAaTh IMPOLIECC W Pe3yJabTaT paboTHI,
000011aTh MHEHHUSI HECKOJIBKUX JTIO/ICH;

y4acTBOBATh B IPYMIOBBIX (GopMax paboTsl (00CYXJeHHUs, OOMEH MHEHH,
«MO3TOBbI€ IITYPMbI» M HWHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOW JEUCTBUS C JPYrMMH 4YiI€HAMHU KOMAaHJbl, OLICHUBATH
Ka4yecTBO CBOEro BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICUCTBHS.

HNPEIAMETHBIE PE3YJIBTATBI

K xonmy 11 kiaacca oOyJaromuiicss HAy9UTCS:

e CBOOOJHO OINEpPUPOBATh MOHATHUSIMH, CBSI3AHHBIMU C UWJIMHAPUYECKOH,
KOHUYECKOW U c(hepudyeckoll TMOBEPXHOCTSIMHU, OOBACHITH CIHOCOOBI
TIOJTYYICHHUS;

e ONEPHPOBATH MOHITHAMH, CBI3aHHBIMU C TEJIaMU BPAIICHUS: ITUIMHIPOM,
KOHYCOM, c(hepoil u mapom;

e pacmo3HaBaTh TeNa BpamieHus (MWIMHAP, KOHYC, cdepa W Mmap) u
OOBSICHATH CIIOCOOBI TIOTYYCHHSI TEJT BPAIICHUS;

e KJaccU(UIMPOBATh B3AaUMHOE PACIIOI0KEHUE CHEephl U TUIOCKOCTH;

e BBIYUCIISATH BEIMYMHBI AJIEMEHTOB MHOIOTPAHHUKOB M TEN BpalleHus,
O0BEMBI U TUIONMIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB U TeNl BpAIllCHHUS,
T€OMETPUICCKUX TeJl C IPUMEHEHUEM (HOPMYT;



CBOOOTHO OIEPHPOBATH TOHATHUSMH, CBI3AHHBIMA C KOMOWHAIMSIMHU TEI
BpaIieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPaHHHWK, BIIMCAHHBIA B cdepy H
OIMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOIOTPAHHUK HJIU TEJIO
BpAaICHUS;

BBIYHCIIATH COOTHOIICHUS MEXTY TIOMIAIMUA TIOBEPXHOCTEN 1 00bEMaMu
IOJTOOHBIX TEI;

n3o0paxaTh u3ydaeMble (UTYpHI, BBHITIOJHITH (BBIHOCHBIC) TUIOCKHE
YepTEXKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CCUCHHUSI TEJT BPAIICHHUS;

W3BJICKaTh, WHTEPIPETHPOBATh W MPeoOpa30BBIBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IMpeACTaBICHHYIO Ha
yepTexax U PUCYHKaX;

CBOOOTHO OMIEPUPOBATH MMOHATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATDH OTIEPAIMH HAJl BEKTOPAMU;

3aJ1aBaTh MIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
peliaTh reOMETPUYECKUE 3a/1a4U Ha BBIYUCIICHHE YTJIOB MEXIY TPSIMbIMU
U IJIOCKOCTSIMHU, BBIYHCICHHE PACCTOSHUN OT TOYKH JO IUIOCKOCTH, B
I1EJI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH,
CBOOOZTHO OMEpUPOBATh TOHATHUSIMHU, CBSI3AHHBIMH C JIBIDKCGHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBU)KECHHM;

BBITIOJTHATh HM300paX€HUSI MHOTOTPAaHHUKOB M TEJ BpalleHUS MPH
napajuieIbHOM  TEpPeHoce, IEHTPAIbHOM CHUMMETPUH, 3epKajJbHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOH, TpeoOpa3zoBaHus MOA00uS;
CTPOUThH CEUEHHUS MHOTOTPAHHUKOB W TEJI BPAIICHUS: CEYCHUS NUIUHIPA
(mapayieabHO U NEPHEHAUKYISIPHO OCH), CEUEeHUsI KOHYca (TapajuiesibHbIe
OCHOBaHMIO ¥ MPOXOSIINE Yepe3 BEPIINHY), CEUEHUS 11apa;
UCIOJIb30BaTh METOAbl TIOCTPOCHHS CEYEHUMN: METOJ| CIEAO0B, METO]
BHYTPEHHET0 IPOEKTUPOBAHUSI, METO/]T IEPEHOCA CEKYIIEeH MIOCKOCTH;
JTIOKA3bIBaTh TE€OMETPUUYECKHUE YTBEPIKICHHUS,

NPUMEHSTh TeoMeTpuyeckre (akTbl Uil PEIICHUS] CTEPEOMETPUUECKUX
3a/iay, MPEANOoIaralonuxX HECKOJBKO MIAaroB PEIICHUS, €CIIH YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HEABHOU (opme;

pemaTth 3aJadyd Ha JOKA3aTeIbCTBO MATEMAaTHYCCKUX OTHOIICHUH U
HAXO0XJEHUE T€OMETPUUECKUX BEINYNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUN CTEPEOMETPUIECKUX 3a/1aY;

NPUMEHATh  TIOJyYCHHBIE  3HAHWS HA  NPAKTUKE:  CpPaBHUBAT,
aHAJIM3UPOBATH U OIICHUBATH peajbHbIE CUTYaIlMH, TPUMEHSATh U3yUCHHBIC
MOHATHUS, TEOPEMBbI, CBOWCTBAa B TMPOIIECCE TIOUCKA  PEIICHHS



MaTeMaTu4ecku  Cc(HOpPMYyJIUPOBAaHHOM  MpPOOJIEMbl,  MOJEIUPOBATH
peajibHbIE CUTYyallUM Ha SI3bIKE TE€OMETPHUM, HCCIEA0BAaTh IMOCTPOCHHBIC
MOJCIM C UCIOIb30BAaHUEM T€OMETPUYECKUX TIOHSATUH U TEOpeMm,
anmapara anreOphl, perarb NPAKTUYECKHWE 3a/add, CBA3aHHBIE C
HaXO0XJICHUEM T€OMETPUUECKUX BEJIMYUH;

UMETh TPEACTaBJICHUS OO0 OCHOBHBIX JTamaxX Pa3BUTHS T'E€OMETPUM KaK
COCTaBHOM 4acTu yHIAMEHTA PAa3BUTHUS TEXHOIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpoabusie | Ilpakrnyeckue
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI pecypesI
1 AHanutuyeckas reoMeTpus 15 1
) [ToBTOpenwue, 0606meHI/VIe u 15 |
cHUCTEeMaTHU3alus 3HAaHUI
3 O0BEM MHOTOTPaHHHKA 17 1
4 Tena Bpaiienus 24 1
5 [Tnomanu moBepXHOCTH U OOBEMBI 9 |
KPYTJIBIX TE
6 JBroxkeHus 5 1
7 [ToBTOpeHwue, 0606meHI/VIe u 17 )
cHUCTEeMaTHU3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IINIAHUPOBAHHUE

11 KJIIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
Hara nudpoBbie
Nenn/m | Tema ypoka Kontpoabubie | IlpakTnueckue
Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoThbI padoTsI
pecypchbl
| [ToBTOopenue remsl "KoopauHaTel BEKTOpa |
Ha IJIOCKOCTH U B MMPOCTPAHCTBE"
) [ToBTOpenue tems! "CxkaisspHoe |
MPOU3BEJECHUE BEKTOPOB"
3 [loBTOpenue Temsl "Brruncinenue yria |
MEXy BEKTOpaMH B MPOCTpaHCTBE"
4 [ToBTOpEeHUE TeMbI "YpaBHEHHE MIPSIMOH, |
MPOXOJIAIICH Yepe3 B TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJib, |
yYpaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHeHUE MJIOCKOCTH, HOPMAJb, |
YpaBHEHUE TUIOCKOCTH B OTpE3Kax
7 BekropHoe nmpousBeaeHue 1
g JIuHeliHbIC HEPABEHCTBA, JIMHEIHOE 1
IpOrpaMMHUpPOBaHUE
9 JIvHeitHbIe HepaBEeHCTBA, TMHEITHOE !
porpaMMHUPOBaHUE
10 AHanuTUYECKHE METO/IbI pacuéTa yria |
MEXIy NPSMBIMU B MHOTOTrPaHHUKAX
1 AHanuTU4YeCKHe METObI pacyéTa yria |
MEXIY TIIOCKOCTSIMU B MHOTOT'PaHHUKAX




dopmyina pacCTOSHUS OT TOUKHU 10

12 IUIOCKOCTH B KOOpAMHATaX

13 Haxoxnenue paccTossHuiM OT TOYKHU A0
TUTOCKOCTH B KyOe

14 HaxoxneHnue paccTossHUM OT TOYKHU A0
IUIOCKOCTH B ITPABUJIBHOM MHUpaMuJIe

15 KontponsHas padota "AHanuTiHueckas
reometpus"

16 CeueHust MHOTOTPaHHUKOB: CTaHIAPTHBIE
MHOT'OI'PaHHUKHI

17 CedeHnsi MHOTOTPAaHHUKOB: METO/T CJIEIOB
CeueHust MHOIOTPaHHUKOB: CTaHAAPTHBIE

18 IUIOCKOCTH, NIEPECEUEHUS TIPAMBIX U
IJIOCKOCTEMN

19 [lapannenbHblie NpsMbIE U TUIOCKOCTH:
napajule/IbHblE CEYEHUS

20 [NapannenbHble IpSMbIE U TIOCKOCTH:
pacu€T OTHOILEHUH
[lapannenbHblie NpsMbIE U TNIOCKOCTH:

21 YTIIbI MEXKY CKPELIMBAIOIIUMHUCS
PSMBIMH
[lepnenukynspHble NpsIMbIE U

” IUIOCKOCTH: CTaH/IapTHBIE Naphbl
NEePIEeHIUKYISPHBIX IIJIOCKOCTEN U
IPSIMBIX, CHMMETPUH MHOTOI'PAaHHUKOB
[lepnienuKynsgpHbIE IPSIMBIE U

23 MJIOCKOCTH: T€OpeMa O Tpex

NEPHEHANKYIIApax




24

[lepnienauKynspHbIe NPsIMBIE U
IUIOCKOCTH: BBIYMCIIEHUS JIJIMH B
MHOTOTpaHHUKaX

25

[loBTOpenue: miomanu
MHOTOYTOJILHUKOB, (POPMYIIBI AJIs
1o AeH, COOOpaKeHUS MTOA00US

26

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJIBHUKOB, (DOPMYITBI IS
TIOIIaIel, COOOpakeHUs OO0

27

[ToBTOpEHME: TUTOIIAIH
MHOTOYTOJILHUKOB, ()OPMYJTBI JJIsI
10!, COOOpaKeHUsI TTO00USI

28

29

[Imomaau ceyeHnii MHOrOrPaHHHUKOB:
IJIOIIA M TOBEPXHOCTEH, pa3pe3aHus Ha
YacCTH, COOOPAKCHHS 11O J00HS
[Inomany ceyeHnit MHOTOIPAHHUKOB:
IJIOIIAAN TOBEPXHOCTEN, pa3pe3aHus Ha
4acTH, COOOpaKEHUsI OO0

30

KoHnTtponbHas padota "[loBTopeHue:
MHOTOT'PaHHUKHU, CEUCHUS
MHOTOTpaHHUKOB"

31

O06BéM Tena. O6beM NPSMOYTOIBLHOTO
napasuiesenumneaa

32

3amaun 00 yaBoeHUH Kyba, 0 KBajipaType
Ky0a; 0 TpUCEKLIUH yIiia

33

CrepeoMeTpruecKHe 3a/1a4M, CBA3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napasuiesenumne1a




HpI/IKJ'IaI[HLIC 3aJa4M, CBA3aHHBIC C

34 BBIUMCIICHHEM 00bEMa MPSIMOYTOJILHOTO
napajuiesienumnea

35 O0BEM npsMOi IPU3MBI

36 CrepeoMeTpuiecKue 3a/1auu, CBA3aHHbIE C
BBIUMCJIEHHEM 00bEMOB IPSIMON IPU3MBI

17 [Ipuknagueie 3a7a4n, CBsI3aHHBIE C
00BEMOM MPSIMON TIPU3MBI
Brruncnenue 060bEMOB TEN ¢ TOMOIIBIO

38 onpenenéHHoro uaTerpaga. OopEm
HaKJIOHHOUW MPU3MBbI
Brruncnenue 00bEMOB TN ¢ TOMOIIBIO

39 ornpenenéHHoro uHTerpaiga. Oobém
MUPAMUIBI

40 ®opmyna o6béMa nupamuabl. OTHOIIEHUE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

41 ®dopmyna 00béMa nupamuabl. OTHOIIEHHE
00BEeMOB MUpaMUJ ¢ OOLTUM YTIIOM

4 CrepeoMeTpHuecKHe 3a/1a4M, CBSI3aHHBIE C
00BEMaMu HaKJIOHHOM MPU3MBbI

43 CrepeoMeTpuieCcKUe 3a/1a4u, CBA3aHHBIE C
0o0BEMaMu THpPaMUIbI
[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI

44 Ten", CBA3aHHBIE C 00BEMOM HAKIIOHHOM
PU3MBI

45 [Tpuxnanueie 3aaaun o Teme "OOBEMBI
Ten", cBsI3aHHBIE ¢ 00BEMOM MUPAMUJIBI

46 [Tpumenenne 06bEMOB. Brruncnenue




pacCTosAHUA N0 IJIIOCKOCTH

Kontponbras padota "O6bsEM

47 |
MHOTOT'paHHHUKA
Hunuuapudeckasi MOBEPXHOCTb,

48 o0pasyrolye WIHHIPHIECKON
MOBEPXHOCTHU

49 Humuaap. [IpsMoi kpyroBon HUIMHAP.
[Tnomaae MOBEpXHOCTH HUIUHAPA

50 Konnueckast noBepXHOCTh, 00pa3yrolye
KOHM4YeCKoU nmoBepxHoctu. Konyc

51 CeueHune KOHYCa MIIOCKOCTBIO,
MapayieabHOM IIIOCKOCTH OCHOBAHUS

57 Yceuénnslit konyc. M3o006paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaae 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITIOBEPXHOCTU KOHYCA

54 [Tnomanb 60KOBOM MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTU KOHYCA
CrepeomMeTpriecKre 3a1a4i Ha

55 JIOKA3aTeJIbCTBO M BHIYUCIICHHUE,
MOCTPOEHUEM CEUEHUN UWINH/PA, KOHYCa
CrepeoMeTpHrueckue 3aauu Ha

56 JIOKA3aTeJIbCTBO M BHIYHCIICHHE,
MOCTPOEHUEM CEYEHUMN HWIIMH]IPA, KOHYCA

57 [Ipuknagnelie 3aa4n, CBsI3aHHbIE C
[IUIHHIPOM

58 [Ipuxnanueie 3a1a4u, CBSI3aHHBIE C

UAJIMHIPOM




59

Cdepa u map

60

Iepeceuenne chepsl u mapa ¢
tockocThio. Kacanue mapa u chepsr
IUIOCKOCTBI0. Buj 1 u3o6pakeHue mapa

61

[lepeceuenue chepsl u mapa ¢
iockocTeio. Kacanue mapa u cdepsl
IUTOCKOCTBI0. B u m300paxenue mapa

62

VYpasaenue chepsr. [Inomans cheps u eé
yacTeu

63

Cummetpust cdepsl 1 mapa

64

CrepeomeTpriecKue 3a1a4i Ha
JTIOKA3aTeIbCTBO U BBIYHCIICHUE,
CBsI3aHHBIE CO C(epoi U MapoM,
MIOCTPOCHHEM MX CEUCHHH MIOCKOCTHIO

65

CrepeomMeTpruyeCcKue 3a1a4u Ha
JIOKa3aTeJIbCTBO U BHIYHCIICHHE,
CBsI3aHHBIE CO C(epoi U MapoM,
MOCTPOCHUEM UX CEYEHUH MITOCKOCTHIO

66

[puknanHeie 3aa9u, CBSI3aHHBIC CO
chepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHIapTHBIE
nmogoous

68

Paznuunple KOMOWHAIIMM TEJT BPAIICHUS U
MHOTOI'PaHHUKOB

69

3anaun no teme "Tena U MOBEPXHOCTH
BpaieHus"

70

3amaun 1o Teme "Tesa U MOBEpPXHOCTH




BpauieHus"

71

KonTponbhas pabora "Tena u
MOBEPXHOCTH BpaleHus"

72

O0bém nmnuaIpa. Teopema 06 00BEME
NPSIMOTO IMJIMHAPA

73

Beranciienne 00bEMOB TeI ¢ TIOMOIIBIO
onpenenéHHoro uuterpana. OobpEm
KOHYycCa

74

ITnomaau OOKOBOM M OJHOM
MOBEPXHOCTU KOHYCA

75

CrepeoMeTprYeCKUE 3a/1a4H, CBI3aHHBIC C
BBIYHCIICHUEM 00BEMOB IMIMH/IPA,
KOHYyca

76

[Tpuxnanueie 3agauu o Teme "OO0bEMBI U
IJIOIIAM TOBEPXHOCTEHN Ten"

71

OO6BEM mIapa u MmapoBOro CEKTopa.
Teopema 06 06bEMe mapa. [Inomans
cdepsl. CTepeoMeTpuIecKue 3a1auH,
CBSI3aHHBIC C BEIYHCIICHHEM 00BEMOB
Imapa, ImapoBOro CErMeHTa M IapoBOrO
CeKTopa

78

[Ipuxnanueie 3agauu o Teme "OO0bEMBI
Ten", CBA3aHHbIE C 00BEMOM II1apa u
iomaasio cepbl. COOTHOIIECHUS MEXKITY
TJIOIIAJIIMU TIOBEPXHOCTEN U 00bEMamMu
MOJO00HBIX TEIl

79

[Tono6HbIE Tena B MPOCTPaHCTBE.
N3meHenue o0bEMa mpu moa00uu.




CrepeoMeTprUECKUE 3a/1a4, CBA3aHHBIE C
BBIUMCJICHHEM 00BEMOB Tell U TUIOIIA e
MTOBEPXHOCTEN

80

KonTponbras padora "[Tnomanu
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX Ten"

81

JBmxenus npoctpancTBa. OTOOpaKeHHUS.
JBxenus u paBeHCTBO puryp. O6mme
CBOICTBA JBHKCHUI

82

Bupl 1BuxeHuii: napamiebHbI
MIEPEHOC, LIEHTPAJIbHAsI CHMMETPUS,
3epKaJibHasi CAMMETPHUS, IOBOPOT BOKPYT
IpsIMOM

83

[Ipeo6pazoBanus mogodus. [Ipsmas u
cdepa Ditnepa

84

FGOMCTpI/I‘IeCKI/Ie 3a1a41 Ha IPUMCHCHHUEC
JABHMXXCHUS

85

Kontponsnas padota "BexTops! B
npoctpaHcTee"

86

O6o06matomiee moBropeHue 11 nousaTuii u
MeTOoJI0B Kypca reometpuun 1011
KJIaCCOB, CHCTEMaTH3aIlMs 3HAHMUI:
"TlapamiensHOCTh MPSIMBIX U MIOCKOCTEH
B IpocTpaHcTBE"

87

O6o06matomiee moBropeHue 11 nousaTuii u
MeTOoJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTeMaTH3allMs 3HAHUI:
"BekTopsl B ipocTpaHcTBE"

88

O6o06matoriee nmoBropeHue 11 noHaTuii u




MeTOA0B Kypca reometpun 10—11
KJIACCOB, CUCTEMAaTU3alsl 3HAHU:
"BekTopsl B ipocTpaHcTBe"

89

Ob6o6marommee noroperue 11 noHsTuit u
METOJI0B Kypca reomeTtpun 10—-11
KJIACCOB, CUCTEMAaTU3alUsl 3HAHUH:
"O6beM MHOTOrpaHHUKA"

90

Ob6o6maromee noproperne 11 moHsTHi 1
METOJI0B Kypca reometpuu 10—-11
KJIACCOB, CUCTEMAaTH3aLUs 3HAHUIL:
"O6BeM MHOTOTpaHHHUKA"

91

O6o6mmaromiee nmosropeHue 11 nonstuii u
METOJI0B Kypca reomeTtpuu 10—-11
KJIaCCOB, CUCTEMAaTH3aLUs 3HAHUIL:
"[Tnommany moBepXHOCTH U 00BEMBI
KpPYTJbIX Ten"

92

Ob6o6maromee nosroperne 11 moHsTHH 1
METOJI0B Kypca reomeTtpuu 10—-11
KJIACCOB, CUCTEMAaTU3aLMsl 3HAHUI:
"TTnomaay MOBEpXHOCTH U 00 BEMBI
KpYIJIbIX Ten"

93

Hrorosast kKoHTpOJbHAS paboTa

94

HToroBast KOHTpoJbHAs paboTa

95

[ToBTOpEeHME, 0000IIEHNE 1
CUCTEMAaTH3alus 3HaHUU

96

HcTopus pa3BuTHs CTEpEOMETPUM KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U




KOMITBIOTCPHBIX TEXHOJIOT UM

97

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAYKU U €€ POJIb B Pa3BUTHUH
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBFOTEPHBIX TEXHOJIOTHUI

98

HcTopus pa3BUTHS CTEPEOMETPUHN KAK
HAYKU U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX MHKCHEPHBIX U
KOMIIBFOTEPHBIX TEXHOIOT U1

99

HcTopus pa3BUTHUSL CTEPEOMETPUN KaK
HAaYyKHU U €€ POJIb B Pa3BUTHUHU
COBPECMCHHBIX WHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U

100

Ucropust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Ucropust pa3BuTHS CTEPEOMETPUH KAK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

HcTopus pa3BuTHs CTEpEOMETPUM KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI
NpoBepPsIEMOr0 .
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01ero 06pa3oBaHus
pe3yJabTara
7 I'eomeTpus
7.1 OnepupoBaTh MOHATUSIMH: TOUKA, MPSAMasi, IJIOCKOCTh
79 [IpumMeHATh aKCHOMBI CTEPEOMETPUHM M CIEACTBUS M3 HHUX IMPU PEIICHUU
’ reOMETPUYECKHUX 3a1a4
73 OnepupoBaTh TOHATUAMH: TAPAJUICIBHOCTh U MEPHEHAUKYISIPHOCTD
) MPSIMBIX U TIOCKOCTEH
74 KnaccudunupoBaTh B3aMMHOE PAaCIOJIOKEHHUE MPSIMBIX M IUIOCKOCTEH B
) IPOCTPAHCTBE
OnepupoBarTh MOHIATHSIMH: IBYTPAaHHBIA yrojl, TpaHU JBYTPAaHHOIO Yrija,
7.5 pebpo OBYrpaHHOTO Yriia, JIMHEHHBIM yroi JBYTPaHHOTO yIia, TpaaycHas
Mepa ABYTrPaHHOTO yriia
76 OnepupoBarh TMOHSATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKIIbIHA
' MHOTOTPaHHHK, JIEMEHTHI MHOTOTPAHHUKA, TTPABHIIbHBI MHOTOTPAaHHUK
77 Pacrio3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHHUKOB (MHUpamMyaa, MpU3MA,
' PSMOYTOJIBHBIN TTapauieenume, Kyo)
KnaccupunmpoBate  MHOTOTpaHHHMKH,  BbIOWpas ~ OCHOBaHUSA  JJIs
7.8 KJIacCU(PUKAIUU (BBITYKJIbIE W HEBBIMYKIbIC MHOTOTPAHHUKH, MPaBUIHHBIE
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIE PU3MBI, TTapaJljIesIeUIe/Ibl)
7.9 OnepupoBaTh NOHATUSIMU: CEKYIIAs IIIOCKOCTh, CEYEHUE MHOTOIPAHHUKOB
710 OOBSCHATh MPUHIIMITBI TOCTPOCHUSI CEYCHUH MHOTOTPAHHUKOB, MCTIOIB3YS
' METOJI CJIEJOB
Ctpouth ceyeHHs] MHOTOTPAHHHKOB METOJIOM CII€[OB, BBITIONHSATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEkKH U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUTY:
BUJI CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HAXOXKACHHE T'€OMETPUUYECKHUX BEJIMUMH MO oOpasiam
WIM aNroOpuTMaM, MPHUMEHsST W3BECTHbIC aHAJIUTHUYECKUE METOIbl TpHU
7.12 pelIeHWH  CTAaHJAPTHBIX MaTEMaTHYECKMX 3aJad Ha  BBIYUCIICHHE
pacCTOSTHUNM MEXAY JABYMsI TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKHIO
TJIOCKOCTH, MEKY CKPEIIMBAOIIUMUCS TTPSIMBIMU
Pematp 3amaun Ha HAXOXKJEHHUE T'€OMETPHUECKHUX BEJIMYMH IO oOpasiam
713 WIM alropuT™MaM, NPHMEHSS W3BECTHBIC aHAJUTHYECKHE METOAbI IpHU

pELIEHUU CTAaHJApPTHBIX MAaTeMAaTHYECKUX 3a4ay Ha BBIYMCIICHHE YIJIOB
MEXIY CKPEIIMBAIOIUMHUCS NPSIMBIMH, MEXIY MNPSIMOM M IUIOCKOCTBIO,




MCKAY INIOCKOCTAMM, ABYI'PAHHBIX YI'JIOB

Boraucnsate 00bEMBI 1 Iiomaaun HOBCpXHOCTeﬁ MHOT'OI'paHHUKOB (HpI/ISMa,

7.14 nupaMuja) ¢ TpUMEHEHHEM (GOpMYJ, BBIYUCIATH COOTHOIICHUS MEXIY
TIOMIA/ISIMH IIOBEPXHOCTEH, 00BEMaMU MMO00HBIX MHOTOIPAHHUKOB
715 OnepupoBarh MOHSATHSMHU: CHMMETPHS B TPOCTPAHCTBE, IICHTP, OCh H
’ IJIOCKOCTh CHMMETPUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUU (PUTYPHI
W3Bnekatb, mnpeoOpa3oBbIBAaTh M HMHTEPHPETUPOBATH HHPOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
gepTrexax U pUCYHKaX
[MpumensTh reomerpudeckue (GakThl JUIS PEIMICHUS CTEPEOMETPUUESCKUX
7.17 3a/a4, TPEIINONIATaloIUuX HECKOJIbKO IIIaroB PEIICHUs, €CITU YCIOBHS
MIPUMEHEHHUS 3a/1aHbl B IBHOU opMme
718 [IpumensaTh mpocTeimmre nporpaMMHbIE CPEACTBA H  AJIEKTPOHHO-
' KOMMYHUKAIIHOHHBIC CUCTEMBI TIPH PEIICHUN CTECPEOMETPUICCKUX 3a]1a4
719 [IpuBoauTE TIpEMEpHl MaTEMAaTHUYECKHX 3aKOHOMEPHOCTEH B MpUPOAE U
' KU3HU, pACIIO3HABATh MPOSIBICHUE 3aKOHOB T€OMETPUN B UCKYCCTBE
[TpuMeHSTh MOJIyYCHHBIC 3HAHUS HA MPAKTHKE: aHAIM3HPOBATH peabHBIC
CUTYaIluu W MPUMCHSITh U3yUCHHBIC TIOHATHS B TPOIECCE IMOUCKA PEIICHUS
MaTeMaTH4eCKH CHOPMYTUPOBAHHON MPOOIEMbI, MOJICTHPOBATh PealbHbIC
7.20 CUTyallud Ha S3bIKE TEOMETPUH, HCCIEAOBATh MOCTPOCHHBIE MOJAEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TOHATUI U TeopeM, ammapaTa anreopsl,
pemarh  MpaKkTUYeCKUE  3aJavd,  CBA3aHHBIE C  HAXOXJICHHEM
T€OMETPUYCCKHUX BEIIMUUH
11 KUIACC
Kon .
IIpoBepsieMble MpeIMeTHBIE Pe3yJIbTATHI OCBOECHHSI OCHOBHOM
MpoBePsSIeMOro .
o0pa3oBaTe/IbHOM MPOrpamMMbl CpelHero 001ero o0pazoBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh TOHATHUSMH: IWIMHIPHYECKAS MOBEPXHOCTh, O0Opa3yIOIIHe
6.1 MWIMHIPAYECKON TOBEPXHOCTH, IWIMHIpP, KOHWYECKash IOBEPXHOCTb,
o0pa3ymolire KOHM4eCKON TOBEPXHOCTH, KOHYC, cheprudeckasi HOBEpXHOCTh
6.2 Pacnio3naBath Tena BpameHus (IUJIMHIDP, KOHYC, cdepa U map)
6.3 OOBSICHATH CIIOCOOBI MOJTYYEHUS TeJl BpallleHUs
6.4 KnaccuunmpoBats B3aMHOE pacioyiokeHue chepbl U TNIOCKOCTH
OnepupoBaTh MOHATHIMHU: IIAPOBOI CETMEHT, OCHOBAHHE CErMEHTa, BHICOTA
6.5 CErMeHTa, IIapoBOM CIJIOM, OCHOBaHME IIAPOBOIO CJOS, BHICOTA LIAPOBOTO
CJ10s1, IIAPOBOU CEKTOP
6.6 Bbruncnare  00bEMBI M IUIOMIAAM  MOBEPXHOCTEH TeN  BpAaLICHUS,




T€OMETPUYCCKHX TeJl C IPUMEHEHUEM (hOopMYIT

6.7

OnepupoBaTh MOHATHAMU: MHOTOTPAHHUK, BIIMCAaHHBIE B cdepy H
OTNHCaHHBIN O0KOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOIPAaHHUK WM TeJO
BpalIEHUs

6.8

BBIIuCIsATE COOTHOMIECHUS MEXTY IDIOMAIIMU TTIOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEN

6.9

N3ob6paxats m3ydaemble (GUTYpHl OT PYKH M C HPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB

6.10

BbImonHATE  (BBIHOCHBIE) TUIOCKHE YEPTEXKH W3 PHCYHKOB IPOCTBIX
00BEMHBIX (UTyp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEYEHHUS Tel
BpaLICHUS

6.11

W3BnexaTtb, WHTEpPHPETHPOBATH M MPeoOpa3oBbIBaTh HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (UTYypax, MpeACTaBICHHYI0 Ha
yeprexax U pUCyHKax

6.12

[IpumensTe reomerpuueckue GaKThl OIS PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJararlliuX HECKOJIbKO IIaroB pEIICHUs, €CIU YCIOBUS
MPUMEHEHUS 3a/1aHbI B ABHOU (popme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BeIMOmHATE  OEHCTBUS CIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXCHHUS BEKTOpa Ha 4YHUCJIO, OOBSCHATh, KAKUMH CBOMCTBAMH OHH
o0JramaroT

6.15

[IpumeHsTH IpaBUIIO NapajuIeIenuIeia IPU CI0KEHUN BEKTOPOB

6.16

OnepupoBaTh MOHATHUAMM: JE€KapTOBBl KOOPAWMHATHI B IPOCTPAHCTBE,
BEKTOp, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, YIroJl
MEXIy BEKTOpaMH, CKaJISIPHOE NMPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUIaHapHbIE BEKTOPbI

6.17

Haxonuts cyMMy BEKTOPOB M IIPOM3BEACHHE BEKTOpa Ha YHCIO, YroJ
MEXIy BEKTOpaMH, CKaJIPHOE IPOU3BENECHHE, PACKIAIbIBATE BEKTOP IIO
JBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3aIIaBaTI) IJIOCKOCTb YPAaBHCHUCM B IIGKapTOBOfI CUCTCMC KOOpAUHAT

6.19

Pemrate HpOCTGfIHIHC TCOMCTPUUYCCKHUC 3aJa4u Ha NPHUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOAa

6.20

Pemate 3aa4u Ha JOKa3aTCJIbCTBO MAaTECMAaTHYCCKHX OTHOIIICHUU H
HaxXO0XACHUEC TCOMETPUUYCCKUX BCIMYUH I10 o6pasuaM WK aJirOpuTMaM,
TIPpUMCHSA HN3BCCTHBIC METOAbI npu peICcHNN CTaHJAApPTHBIX
MAaTEMATHYCCKHUX 3aJa4

6.21

[IpumensaTh mpocTeimmre nporpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMECTPHUICCKUX 3a1aY

6.22

IIpuBoauTh NpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U
JKU3HHM, PaCIIO3HABATh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

HpI/IMeHSITI) IMOJIYUYCHHBIC 3HAHUA Ha IIPAKTHKE. aHAJIN3HUPOBATH PCAJILHBIC




CUTyallud W NPUMEHATh U3YYEHHBIE MOHATHS B MPOLIECCE MOUCKA PELICHUS
MaTeMaTHYECKH CPOPMYITUPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEATbHBIC
CUTyallUM Ha SA3bIKE T'€OMETPHUH, HCCIEAOBATh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TOHATUN U TeopeM, amrapara aireOpsl,
peumarh ~ MNpaKkTAYECKHWE  3aJadyd,  CBSA3AaHHBIE C  HaXOXKJICHUEM
F€OMETPUYECKUX BEJINYMH




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomeTpus

7.1

OcHoBHblEe MOHATHS cTepeoMeTpuu. Touka, mnpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonaTre 006 aKCMOMaTUYECKOM ITOCTPOEHUU CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

7.2

B3auMHoe pacrnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAOIINECs, TapaAJIIeIbHbIE
U CcKpelmmBarommecs npsMble. [lapamienbHOCTs NpsAMBIX U IJIOCKOCTEH B
MPOCTPAHCTBE: MAPAJJIECTbHBIE MPSIMBIE B MPOCTPAHCTBE, MAPAIIIETBHOCTh TPEX
IPSMBIX, MAapAJUICIBHOCTh IPSIMOM M IUIOCKOCTH. YTJBIC COHAIPaBJICHHBIMU
CTOPOHAMH, YroJl MEXIy NPsAMBIMU B IpocTpaHcTBe. [lapaisienbHOCTh MIIOCKOCTEM:
napajieJbHble IUIOCKOCTH, CBOMCTBAa NapajiedbHbBIX IIockocTeil. IIpocTteitmme
IIPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TETpa’Ap, KyO, mMapasuiesenumnen,
MMOCTPOEHUE CEUCHUI

7.3

[leprieHAUKYIApHOCTh MPSAMOW M IUIOCKOCTH: IEPHNEHAMKYJSPHBIE TpPSMBIE B
IIPOCTPAHCTBE, MPSMBIE NapauleIbHbIE U MEPIEHIUKYISPHBIE K IUIOCKOCTH, IPU3HAK
NEPIECHIUKYIIPHOCTU NPSAMOM U IUIOCKOCTH, TEOpEMa O NPSAMOMN NEPIECHAUKYISIPHON
IJIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YrOJI MEXKIY NMPSMON U IUIOCKOCTBIO, IBYIPaHHBIN
YIOJ1, TMHENHBIA yroa ABYTPAaHHOIO yria. [leprneHauKymsap 1 HaKJIOHHbBIE: PACCTOSHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMON 10 TIOCKOCTH, NMPOEKLus (pUrypsl Ha
IUIOCKOCTh. [lepneHIuKyIsIpHOCTD MIIOCKOCTEN: MPU3HAK NEPIEHIUKYIAPHOCTH ABYX
mockocteil. Teopema o TpEX MeprneHIUKYIIsIpax

7.4

[loHATHE MHOTrOrpaHHHKA, OCHOBHBIE 3JEMEHTbl MHOTOIPDAHHUKA, BBIIYKIIbIE U
HEBBIMYKJIbIE MHOTIOI'DAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. llpusma: n-yronbHas
npu3Ma, TpaHU M OCHOBaHMS INPHU3MBI, MpsiMas M HAKJIOHHAs NpU3MbI, OOKOBas M
II0JIHASL TIOBEPXHOCTH NMpU3Mel. llapamienenunen, NpssMOYTroOIbHBIN NapalIeNeuIe, U
ero csoiictBa. Ilupamuaa: n-yroinpHas nupamuja, TpaHd U OCHOBAHUE IUPAMMIBL,
OOKOBasi W TOJNHAs MOBEPXHOCTh NMHUPAMHIBI, TPABWIbHAS M yCEUEHHAs NHpaMHa.
OneMeHTsl Npu3Mbl M nupamuibl. IIpaBuibHBIE MHOrOrpaHHMKHU: IIOHSATHE
IIPAaBWJIBHOTO MHOTIOIPAaHHMKA, IpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpaMHJA,
IpaBUiIbHAs TPEYrosbHas NMUpaMuJa U MpaBUWIbHBINA TeTpasap, Kyo. IlpeacraBinenue o
MPABWIBHBIX MHOTOIPAaHHUKAax: OKTa’Jp, MAOoJeKa’ap U uxocadapyrue CeueHus
IPU3MBI U TUPAMU/IBI

7.5

CI/IMMeTpI/Iﬂ B INPOCTPAHCTBC: CUMMCTPHUA OTHOCUTCIIbHO TOYKH, HpHMOfI, IIJIOCKOCTH.
JIeMEHTEHI CUMMECTPUHU B nupamMuaax, nmapajuiCICuIcaax, IIpaBUJIBHBIX
MHOI'OrpaHHUKax

7.6

Beruuciienue 31eMEHTOB MHOTOTPAHHUKOB: pé&Opa, auaroHand, yriasl. [liomans
OOKOBOI MOBEPXHOCTH U TIOJIHOM MOBEPXHOCTH MPSIMOM MPHU3MBI, IO/ lb OCHOBAHUH,




TeopeMa 0 OOKOBOU MOBEPXHOCTH MPSMOM MpU3MBIL. [omia e 60KOBOI TOBEPXHOCTH H
IIOBEPXHOCTU MPABWIBHOW NMUPAMHUABI, T€OpEMa O IUIOMIAAM YCEYEHHOM NMUpPaMUIBI.
[Tousitre 06 00bEMe. OOBEM UpaMUIbl, TPU3MBI

7.7

[TonoOubie Tena B mpocTpaHcTBe. COOTHOLIEHHS] MEXAY IJIOMAAsIMU MTOBEPXHOCTEH,
00BEMaMHU TTOJOOHEBIX TEJI

11 KVIACC

Kon
6

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

I'eomerpus

6.1

[unuHapuyeckas MOBEPXHOCTb, 00pa3yIoMUe MUIMHIPUYECKONH MOBEPXHOCTH, OCh
WIMHIPUYECKONH MOBEpXHOCTH. L[unuHap: ocHOBaHUS M OOKOBas MOBEPXHOCTb,
o0Opasyrommas u 0Ch, TUIONIAAh OOKOBOW U MTOJIHOW TOBEPXHOCTH

6.2

6.3

Konnueckast moBepxHOCTh, 00pa3yrolme KOHUIECKON MOBEPXHOCTH, OCh U BEPILIMHA
KOHU4YECKOW moBepxHOcTH. KOHyc: OCHOBaHWE W BepIMHA, o0pasyromas ¥ OcCh,
oMb OOKOBOW M TOJHON TMOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3yloliue H
BBICOTA, OCHOBaHUS 1 OOKOBAasi TOBEPXHOCTh

Cdepa u map: ueHTp, paauyc, JuaMeTp, IUIoUiaab MoBepXHOCTH ceprl. Bzaumuoe
pacrmiosioskeHue cdepbl U IUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, IIomaab

cdepbl

6.4

6.5

N300paxenue Ten BpallleHus Ha II0CKOCTH. Pa3BépTka nuimuHapa U KoHyca

KomOunammu ten BpaieHusi U MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMTMCAHHBIN OKOJIO
ctepsl, cdhepa, BIMcaHHAs B MHOTOTPAHHUK, WIH TEJIO BPAIICHUS

6.6

[Tonsatue 06 o06bEMe. OcHOBHBIE cBOWCTBA 00BEMOB Ted. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TIapauiesienunena u cieAcTBus u3 He€. O0BbEM IMITHMHIIPA, KOHYCA.
O6béM mapa u WIoIaas cepbl

6.7

[TonoOuble Tena B npoctpaHcTBe. COOTHOLIEHUS MEXAY IUIOLIAIsIMU TIOBEPXHOCTEH,
00BbEMaMU OAOOHBIX Tell

6.8

Ceuenuss unwivHapa (MapaieIbHO U TMEPHEHAMKYISIPHO OCH), CEYEHHsI KOHyca
(mapaneabHOE OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPIUHY), CeUeHus I1apa

6.9

Bektop Ha miockoctd M B mpocTpaHcTBe. CIIOKEHHE U BBIYUTAHHE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ducio. PasnoxkeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuio napamenenunena. Pemenue 3anad, CBA3aHHBIX C IPUMEHEHUEM
MPaBUWJI IEUCTBUI C BEKTOPAMU

6.10

[IpsimoyrosibHast cHCTEMa KOOpPAMHAT B MpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreiimne 3amaun B KOOpAWMHATAX. YTOJA MexX1y BekTopamu. CkaiasipHOe
MPOU3BEJCHUE BEKTOPOB. BBIYMCIEHHE YIJIOB MEXAY NPSIMBIMU U IUIOCKOCTSMMU.
KoopanHaTHO-BEKTOPHBIN METOJI TPH PEIIEHUN T€OMETPUUYECKUX 3a/1a4




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJBLHON
HNPOI'PAMMBLI CPEJHEI'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMS
OCHOBHO# 00pa3oBaTe/IbHOI MPOrpaMMbl CpeHEro o01ero
o0pa3oBaHus

Brnanenne Meromamm J0Ka3aTenbCcTB, aNTOpPUTMAMM pELICHUs 3ajad;
yMeHHE (QOpMYyIUPOBaTh U ONEPUPOBATh TMOHATUSMU: OMNpENEICHUE,
aKCUOMa, TEeopeMa, CIIEICTBUE, CBOWCTBO, IPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHUJIbHBIE (DOPMYJIMPOBKH; NMPUMEHATh UX; YMEHUE (OpMYIUpPOBATH
o0paTHOE M TPOTHUBONOJOKHOE YTBEPXKICHHE, MPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIb30BaTh METOJ MaTEeMaTHUYECKOM WHIYKIIHUH;
IIPOBOAMTD J10Ka3aTeIbHbIE PACCyKACHUS IIPU PELIEHUM 3a]a4, OLIEHUBATh
JOTUYECKYI0  NPAaBUIBHOCTh  PACCYXICHHUH; YMEHHE  ONEpPUpPOBATh
MOHSTUSMH: MHOYKECTBO, IOJMHOKECTBO, OIEpAlMU HaJ MHO>KECTBAMU;
YMEHUE  UCHOJNb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juis
OIMCaHMs PEeAJbHBIX MPOLIECCOB U SIBICHUI U MPHU peIeHUH 3aJ1ad, B TOM
YHCIIe U3 IPYTUX y4eOHBIX MPEIMETOB; YMEHHUE ONEPUPOBATH MOHITUAMU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHUE 3a/1aBaTh
U OMMCHIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMU; UCIONB30BaTh rpadsl Mpu

pelieHuu 3a1a4

YMeHune onepupoBaTh MOHSATHSAMH: HATypalbHOE YHCIIO, IEN0E YHCIO,
CTETICHb C IIEJIBIM TTOKa3aTelieM, KOPEHb HATypaIbHON CTEINEeHH, CTENEHD C
pallnOHAJIBHBIM TI0KAa3aTCJICM, CTCIICHb C HeﬁCTBHTeHBHBIM IIOKa3aTcJIEM,
jgorapuM dYHCIA, CHHYC, KOCHUHYC M TAaHTEHC MPOU3BOJIBHOIO YHUCIHA,
OCTAaTOK M0 MOMYINI0, pPAlMOHAIBHOE YHCIO, UPPAIMOHATBHOE YHUCIIO,
MHOKECTBAa HATypalbHbBIX, LEJbIX, PAlUOHAIBHBIX, JACHCTBUTEIHHBIX
qrcell; yMEHHe UCIOIb30BaTh MPU3HAKU JIETUMOCTH, HAUMEHBIINN 001N
JICIUTENIb W HaWMEHbIIee o0Ilee KpaTHoe, ajiropuT™M EBkimaa mpu
peIIeHUH 3a/1a4; 3HAKOMCTBO C Pa3jIMYHBIMH TIO3MIMOHHBIMU CHCTEMaMHU
CUHMCJICHUS; YMEHHE BBITIOJHATH BBIYMCICHHE 3HAYCHUI U TIPE0Opa3OBaHMsI
BBIPOKEHHN CO CTENEHsSMH W JjorapudmaMu, mpeodpa3oBaHUs IPOOHO-
palroOHAJIBHBIX BBID a)I(eHPlﬁ; YMCHHC OICprUpoOBaTH IIOHATUAMMN.

noCJaca0BaTCIIbHOCTD, apI/I(l)MeTI/ILIeCKaﬂ mnporpeccusa, TreoMETpUuICCKas




mporpeccus, OECKOHEUHO YOBIBaroIasi T€OMETpUYECKas TIPOrPECCHs;
yMEHHE 3a7aBaTh IIOCJIEIOBATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO
PEKYPPEHTHBIX (HOPMYJ; YMEHUE ONEPUPOBATH MOHATHIMHU: KOMILIEKCHOE
YUCJIO, CONpPsDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb UM apryMEHT
KOMIUIGKCHOTO ~ 4Ymciia, ¢GopMa  3alicH  KOMIUICKCHBIX — YHCET
(reomeTpuyeckasi, TPUTOHOMETpUYECKass W anredpamueckas); YMeTh
MPOU3BOIUTH apuMeTHUeCKue JEUCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
MPUBOAUTH IPUMEPHI UCTIOIB30BAHMS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
MOHATUSIMU:  MaTpulia 2X2  u  3X3, omnpeaenureslb  MaTpHIbI,

FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh MNOHATHSAMU: palUOHAIbHbIC, WPPALMOHAJIBHEIC,
MoKa3aTesbHble, CTENEHHbIE, JIOTapU(PMUUECKHE, TPUTOHOMETPUUYECKUE
yYpaBHEHHS U HEpPaBEHCTBA, KX CHUCTEMbl; YMEHHUE OIEpUpPOBATh
MOHSTUSIMH: TOXJIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHUE,
HEPABEHCTBO, CUCTEMA YpPaBHEHUII W HEPABEHCTB, pPABHOCUJIBHOCTh
YpaBHEHUI, HEpPaBEHCTB M CHUCTEM; YMEHME peEllaTh YpaBHEHUS,
HEpPABEHCTBA U CHUCTEMbl C IIOMOUIbIO pA3JIMYHBIX IPUEMOB; pELIATh
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C IAapaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI ISl PEHICHUS MaTeMaTHYECKUX

3ala4 U 3a1a4 U3 pa3JIMIHbIX obnacrei HAayKHU U peaHLHOﬁ KHN3HU

YMeHue onepupoBaTh MNOHATHAMM: (YHKIMSA, 4YETHOCTh (YHKLHUH,
HNEPUOJIMYHOCTh (PYHKIMM, OTPaHUYEHHOCTb (DYHKIMHM, MOHOTOHHOCTh
byHKIMH, KCTpeMyM (YHKIMH, HauOoONbIlIee W HAMMEHBIIEE 3HAYCHUS
(GYHKIIMM Ha MPOMEXYTKE, HENpEepbIBHAS (YHKIUS, aCUMIITOTHI rpaduka
GyHKIMM, TIepBas U BTOpas MPOU3BOAHAs (YHKIMH, T€OMETPUUYECKUN U
¢u3nveckuif CMBICT TPOM3BOAHOHM, TEepBOOOpasHas, ONpeaeTEHHbIH
UHTETpal; yYMEHUE HaXOAUThb ACUMNTOTHl rpapuka (QyHKLIHUU; YMEHUE
BBIUMCIATh  NPOU3BOJIHBIE  CYMMBI, IPOU3BEIEHHUS, YAaCTHOTO H
KOMIIO3UIIMN (YHKUIWN, HAaXOAWUTh YpaBHEHHME KacaTelIbHOM K rpaduky
(GyHKUIMY; YMEHHME HaXOIUTh IPOU3BOJIHBIC 3JIEMEHTapHBIX (DYHKIMIA;
YMEHHE HCIIONB30BaTh MPOU3BOJIHYIO Ul HCCleloBaHus (yHKUUH,
HaXO/JWUTh HauOONbIIME W HAaWMEHbIIME 3HAuYeHUs (YHKIMH; CTPOUTH
rpaduKd MHOTOYJICHOB C MCIIOJIb30BAaHMEM ammapaTa MaTeMaTH4ecKoro
aHalu3a; MNPUMEHATh IMPOU3BOJAHYIO U HAXOXKJICHHsS HaWIydlIero
pelieHsl B MPUKIAAHBIX, B TOM 4YHCJIE COLMAIbHO-3KOHOMHYECKUX U

(bU3UYECKUX 3a/1avax; HAaXOIUTh TUIOMIAAA U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaia; IMpUBOAWUTE HNPHUMEPLI MATEMATUYCCKOTO MOACIHUPOBAHUA C

OMOIIIBI0 T PEepeHINATHHBIX YPABHCHHM

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KOMIO3uus (pyHKIMHA, TuHeHas QyHKOWs, KBaapaTuyHas (QyHKLUS,
panMoHanbHast (QYHKUUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHEe (YHKIMH, TOKa3aTelbHas WU
norapupmuyueckass (YHKLIMH; YMEHHE CTPOUTh TIpadUKu H3YyYSHHBIX
b yHKIHIA, BBIMIOJNHATh  mpeoOpa3zoBaHusi  rpadukoB  (QyHKUHUH,
UCTIONIB30BaTh I'PpaUKH Ui M3Y4EHHs MPOIECCOB M 3aBUCHUMOCTEH, IpU
pelIeHny 3a7ad U3 JAPYrux y4eOHBIX NPEIMETOB W 3aJad W3 peajbHOM
KU3HU; BBIpaXaTh (OpPMYyJaMH 3aBUCUMOCTH MEXAY BEIHYMHAMU,
HCIIONIh30BaTh CBOMCTBA M rpaduku (YyHKIWN JUIsl PEIICHUS YpaBHEHUH,
HEPaBEHCTB M 3a/a4 C IapaMeTpaMu; H300pakaTh Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PEUIEHU! YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJadd pa3HbIX TUIIOB (B TOM 4YHUCJIE Ha
NPOICHTHI, JIOJIM M YacTH, HA JABIDKEHHE, pabOTy, CTOUMOCTh TOBAapOB U
yCIIyT, HAJOTH, 33/1a4l U3 00JacTH YIpaBIICHUS JIUYHBIMA M CEMEHHBIMU
(¢uHaHCAMU); COCTaBIATH BBIPAXKEHMS, ypaBHEHHs, HEPABEHCTBA U MX
CUCTEMBbI IO YCIOBUIO 3aJayd, HUCCJEN0BaTh IOJYyYEHHOE pEIIeHUE U
OLICHHMBATh TMPaBAOMOJOOHOCTh pE3YyIbTaTOB; YMEHHE MOJEIHPOBATH
peanbHble CUTYallMM Ha S3bIKE MATEMAaTHUKH; COCTaBIIATH BBIPAKEHUS,
YpaBHEHUS1, HEPABEHCTBA U X CUCTEMBI 110 YCIOBUIO 33]1a4l, UCCIEN0BATh
MOCTPOCHHbIE ~ MOJEJNM C  HUCIOJB30BAaHMEM  ammapata  ainreOpsl,

MHTEPIPETUPOBATH MTOJIIYYEHHBIA PE3YyIIbTaT

YMeHue omnepupoBaTh MOHATHSAMH: CpelHee apupMETHIeCKOoe, MeInaHa,
HauOOJIbIIIee U HaUMEHBIIICEe 3HAUCHUS, pa3Max, JUCTICPCHUs, CTAHIAPTHOE
OTKJIOHCHHE YHCIIOBOTO Ha0opa; YMEHHE H3BJICKaTh, WHTCPIPETHPOBATH
nH(pOpMAIINIO, MPEICTABICHHYIO B TaOIUIaX, HA JUarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANbHBIX MPOIECCOB U SIBICHUH; MPEACTABIAThH
uHbOpMaIlMI0O C TOMOIIBI0 TaONWIl W JAMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JaHHBIE, B TOM YHCJE C NPUMEHEHHEM TpaPuuecKux
METOJIOB M AJICKTPOHHBIX CPEJICTB; rpa)UuecKH UCCIIEI0BaTh COBMECTHBIC

HaGJIIO,Z[CHI/IH C MOMOIIBIO JUArpaMM paCcCCUBAHUA U JIMHEHHOM perpeccnumn

YMeHHne omnepupoBaTh MOHATHSAMH: CIy4YalHBIM ONBIT W CIydailHOE

cOOBITHE, BEpPOSTHOCTh CIYyYaWHOTO COOBITHS; YMEHHE BBIYUCIIATH




BEPOSATHOCTh C MCIIOJb30BAHMEM TIpapUUECKUX METOA0B; INPUMEHATh
(GOpMyIBI CIOXKEHUS W YMHOXKEHHSI BEPOSTHOCTEH, (HopMyiy MOIHOM
BeposiTHOCTH, Gopmyny bepHymnn, komOuHaTopHbie (GakTel U (HOpMYIIHI,
OLICHHMBAaTh BEPOSITHOCTU pEalbHBIX COOBITUH; YMEHUE ONEPUPOBATh
MOHATUSAMM: CIydalHas BEJIMYMHA, PACIpPENEIICHUE BEpPOSTHOCTEH,
MaTeMaTUYECKOE OXHUAAHUE, IUCIEPCUS U CTaHAAPTHOE OTKJIIOHEHHUE
cllyyailHOH  BeNMYMHBI, (DYHKIUU pacrnpeieieHus U  IJIOTHOCTH
PaBHOMEPHOT0, IOKA3aTEJIbHOTO U HOPMAIbHOI'O PACIPENCIICHUN; YMEHUE
UCII0JIb30BaTh CBOMCTBA M3YyYEHHBIX PACHpPENCICHUN [UIs pEeLICHMs 3a1ad;
3HAaKOMCTBO C MOHATHUSAMH: 3aKOH OOJIBIIMX YHCEN, METO/bl BHIOOPOUHBIX
UCCIICOBAaHUM; YMEHUE TPUBOAUTH IPUMEPHI NPOSABICHUS 3aKOHA
OONBUIMX 4YHMCET B INPUPOJHBIX U OOILIECTBEHHBIX SBJICHUAX; YMEHHE
OIIEpUPOBATh MOHATHAMH: COYETAHUE, NEPECTAHOBKA, YUCIO COYECTAHUH,
YHUCJIO  TepecTaHOBOK; OuHOM  HplOTOHA; yMeHHME  NPUMEHSTh
KOMOMHATOpHBbIE (DAaKThl U PACCYXACHUS JJIs pElIeHMs 33/ay; OLEHUBATh
BEPOSITHOCTH PEAbHBIX COOBITHI; COCTAaBIIATH BEPOSTHOCTHYIO MOJEIb H

MHTEPIPETUPOBATH ITOJYYEHHBIN pe3ysIbTaT

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKa, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMUNHA YIJIa, INIOCKUI yroj, AByrpaHHbIN
yroJi, TPEXTPAHHBIM Yo, CKPEIUBAIOLIUECs MpsIMble, TapaieIbHOCTh U
NEPIEeHIUKYIIPHOCTh TPAMBIX W TUIOCKOCTEH, Yroid MEXOy MpSIMbBIMHU,
YroJl MeXAy TMpSAMONM M TIJIOCKOCTBIO, Yrol MEXIy TIJIOCKOCTSMH,
paccTossHHE OT TOYKH JO IUIOCKOCTH, PACCTOSTHUE MEXAY MPSMBIMU,
paccTosiHUE MEXAY IJIOCKOCTSMHU; YMEHHUE HCIIOJIb30BaTh MPHU PEIICHUU
3a/a4 U3y4yeHHbIe (DaKTbl U TEOPEMBI IJIAHUMETPUU; YMEHHE OLIEHUBATh
pa3Mepsl OOBEKTOB OKPYKAIOIIEr0 MHUPA; CTPOUTh MaTeMaTHYECKUe
MOJIENIM C TOMOUIbI0 T€OMETPUYECKUX IOHATUH M BEJIWYMH, pEIIaTh

CBA3aHHBIC C HUMU IMPAKTHUYCCKUC 3a1a4n
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YMeHue omepupoBaTh MOHATUAMU: IUIOIAAbL (GUIYpBl, 00BEM (QHUIYpHI,
MHOTOT'PAaHHUK, IPAaBHJIbHBI MHOTOTPAHHUK, CEYCHHE MHOIOrpaHHHKa,
Ky0, mapajenenune], Opu3Ma, OUpamMuiaa, (urypa M TMOBEPXHOCTb
BpallleHHs, UWIMHApP, KOHYC, wap, cdepa, miomans chepsl, UIOMAIb
NOBEPXHOCTU THPAMUABI, NPU3MBI, KOHYyca, LWIMHIApA, O0BEM Kyoa,
HpSMOYTOJBHOTO Tapajvleienuiea, NUPaMUAbl, HPU3MBI, LWIMHADPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHHsS KOHyca M IMIMHIPA,

napaji€JbHbIC OCH HJIKM OCHOBAHWIO, CCUCHHUEC IIapa, IIJIOCKOCTb,




Kacarouasics cdepsl, LMIMHIPA, KOHYCa; YMEHHE CTPOUTh CEYEHUE
MHOTOTpaHHHMKa, M300pa’kaTh MHOIOTPAHHUKH, (UTYPHl U MOBEPXHOCTH
BpaLICHUs, UX CEUYEHHUs, B TOM YHCIIE C ITOMOILUBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHE TMPHUMEHSATh CBOMCTBA I€OMETPUYECKHX (PUTYp, CAMOCTOSTEIHHO
(dbopMynHMpoBaTH ONpeeeHUs] U3ydaeMbIX (UTYp, BBIIBUTATh TUTIOTE3bI O
CBOWCTBaX W MpPHU3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OlpoBepraTb MUX; YMEHHE NPOBOIUTH Kiaccuukauuioo Quryp 1mo
pa3IUYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOJUMBIE JIOMOJIHUTENIbHBIC

IMOCTPOCHUA
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YMeHne onepupoBaTh TOHSATHSIMH: JIBIDKCHHE B  POCTPAHCTBE,
napajuieNbHbIA TIEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TOM00MS, TMOJ00HBIE (UTYPHI, YMEHHUE
pacro3HaBaTh paBHBIE W TOAO0OHBIE (UTYpPHI, B TOM YHCJIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh T€OMETPHUYECKUE OTHOIICHHS TIPU
pelIeHNH 3aJay4; HaXOAWUTh TEOMETPUYECKHE BEIMYMHBI ([UIMHA, YTrOd,
oAb, 00BEM) MpU PELICHUN 3a7ad U3 IPYTUX YYeOHBIX MPEIMETOB U
U3 peasbHON KHM3HHM;, YMEHHE BBIUHCIATH T'C€OMETPUYECKHE BEITHMYUHBI
(MHa, yroj, IUIOMIAJb, OOBEM, IUIOLIA[b IOBEPXHOCTH), HCHOJB3YS
U3ydyeHHblEe (GOPMYNIBI U METOJbl, B TOM YHUCIIE: IUIOIAAb MOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, IMJIMHApA, TUIOMaas chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO — MapajUIeNienuIe/la, MMHPaMUIbI, MPU3MBI, IHIHHIPA,

KOHYCa, [I1apa; yMEeHHEe HaXOUTh OTHOIIEHHE 00BEMOB MOJOOHBIX (UTYp
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YMeHue onepupoBaTh MOHATHUSAMU: NPSIMOYTOJIbHAs CHCTEMa KOOpAMHAT,
BEKTOP, KOOPJHMHATHI TOYKH, KOOPJIWHATHI BEKTOpA, CyMMa BEKTOPOB,
MPOM3BEACHAE BEKTOpa Ha YHCJIO, Pa3lIoKeHHWE BEKTOpa Mo Oasucy,
CKaJIIPHOE TMPOW3BEJICHUE, BEKTOPHOE TIPOW3BEICHHE, Yrol MeEeXIy
BEKTOPAMH, YMEHHE WCIIOIh30BaTh BEKTOPHBIA M KOOPJWHATHBIA METO]]

JUTS PELICHHs TEOMETPHUECKUX 33/1a4 U 3a]a4 JPYruX y4eOHBIX MPEIMETOB
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VYmMmenue BLI6I/IpaTI> NOOXOISAIIHUN METOI JJIs peuicHud 3aaa4ui; MIOHNUMaHNC
SHAYUMOCTH MATCMATUKHW B HU3YUYCHUU TIPHUPOAHBIX U O6H.[€CTB€HHLIX
nmponeccos u HBHCHHﬁ; YMCHHUE PacCllO3HABAThL IPOABJICHUC 3daKOHOB
MaTEMaTUKN B UCKYCCTBC, YMCHHUC IMMPUBOAUTH IIPUMECPBI MATECMATUYCCKUX

OTKPBITUH POCCUMCKON U MUPOBOM MAaTeMaTUYECKON HAyKU




HHEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
1 Uucna 1 BBIYUCICHUS
1.1 Hatypanbhble u nensle uncna. [Ipu3Haku JenMMOCTH LEIbIX YACET
12 Pammonaneubie  umcna. OOBIKHOBEHHBIE W JIECSATHYHBIE JpOOH, TMPOIICHTHI,
' OeCKOHEYHBIE IEPUOANYECKHE APOOH
13 ApudmeTrueckuil KOpeHb HaTypalibHOM crerneHu. [lefcTBus ¢ apumeTnyecKuMu
. KOPHSIMU HAaTypaJIbHOM CTEIIEHU
14 Crenens ¢ nenbM nokasaresneMm. CTeneHp ¢ palMoHaIbHBIM NoKa3zaresieM. CBOMCTBa
. CTEIIEHU
Ls CHuHyC, KOCMHYC W TaHI'€HC YHCIOBOIO AapryMeHTa. ApPKCHHYC, ApKKOCHHYC,
. ApPKTaHI€HC YUCIIOBOI'O apryMEHTa
1.6 Jlorapudm uucna. JlecaTuuHbIC U HATYpaIbHBIC JTOTapU(MbI
HetictButenbHple 4Yucia. ApudmeTHdyeckue omnepandd ¢ JIeWCTBUTEIBHBIMU
1.7 yucnaMu. [IpuOamkEHHbIe BEIUKUCICHUS, IPaBUIa OKPYIJICHUS, IPUKUKA U OLIEHKA
pe3ynbTaTa BEIYMCICHUN
1.8 [IpeoGpazoBaHue BbIpaKeHUM
1.9 KommekcHbie uncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Lensie u poOHO-palMOHATBHBIC YPABHEHUS
22 HppanuoHanbHbIe ypaBHEHUS
2.3 TpuroHomerpudeckue ypaBHEHHUs
24 [Toka3arenbHble U JIorapupMUIEcKie ypaBHEHHUS
2.5 Llenbie U 1pOOHO-palIIOHANIEHBIC HEPABEHCTBA
2.6 HppanmoHnanbHble HEpaBEeHCTBA
2.7 [TokazaTenbHbIC U TOTapUPMUIECKIE HEPABEHCTBA
2.8 TpuronomeTrpuyeckrne HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuna cucTeMsl JIMHENHBIX ypaBHEHUM. ONpenenuTesb MaTPULIbL
3 Oyukuuu U rpadpuKu




Oyukius, cnocoOwl 3amanus (yHkuun. ['padux GyHkiuu. BzanmHO oOpaTHbIE

> bynkuuu. YétHple n HeuéTHBIC QyHKIMK. [leproaudeckue GyHKImm
Ob6nacTh ompeneneHuss W MHOXECTBO 3HadeHu QyHkuumu. Hynmu ¢yHkmum.
30 [IpoMexXyTKM  3HAaKOMOCTOSHCTBA.  [IpoMeXyTkM  MOHOTOHHOCTH  (YHKIUH.
' Makcumymbl 1 MUHUMYMBI (QyHKiuu. HambGonbliee ¥ HauMeHblIee 3HaYeHUE
(GYHKLIMHU HAa IPOMEXYTKE
13 CrenenHass (yHKUUS C HaTypajJbHBIM M LEJNbIM IoKa3zatesneM. EE€ cBoiicTBa u
. rpacduk. CBoiicTBa u rpaduK KOpPHs n-OU CTEHICHH
34 Tpuronomerpuueckre QyHKIMH, UX CBONCTBA U rpapuKu
3.5 [Toka3arenbHas u norapudmMuyeckas GyHKINHU, UX CBOICTBA U rpaduku
16 Touku pa3peiBa. AcuMnToThl rpadukoB (ynkiuii. CsoiictBa  (QyHKIHH,
' HEMPEepPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHNUS TTOCIIE0BATEIbHOCTEN
3.8 ApudmeTrueckas U reoMeTpuueckas nporpeccuu. Gopmyna CiI0kKHBIX MPOLIEHTOB
4 Hauana maTemMaTnueckoro aHainsa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BogHbIE AI€MEHTAPHBIX PYHKINN
[lpumeHeHrne TPOU3BOJHOM K HCCIEAOBAaHMIO (YHKIMA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxoxenue HauOOJBIIEro U HAUMEHBILEro 3HaYeHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Uuterpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBo, onepanuy HaJl MHOKecTBaMu. J{narpamMmsel Diepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTUKA
6.2 BepositHOCTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsel Ha IIOCKOCTH
7.2 [IpsimMble M IIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoTOTrpaHHUKH
7.4 Tera u MOBEPXHOCTH BPAIICHHS
7.5 Koopaunats! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOIUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChbI CETH

HUHTEPHET
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