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INOACHUTEJIBHASA 3AIIMCKA

l'eomeTpust siBnsieTcsi OgHUM K3 0a30BbIX KYpPCOB Ha YPOBHE CPEHETO
o01iero oOpa3oBaHus, TaK Kak 00€CIeUYnBaeT BOZMOXHOCTh N3YUYEHUS TUCIIUILIAH
€CTECTBCHHO-HAYYHOM HAIIPABJICHHOCTH M IIPEIMETOB T'yMaHMTAapHOI'O ILIMKJIA.
[Tockonbky  JorMyeckoe  MbIlUIeHHE,  GopMUpPYyeMOe  TNpU  U3YYEHUH
00y4aroIMMUCS TOHIATUINHBIX OCHOB I'€OMETPHUH, MPHU J0KA3aTEIbCTBE TEOPEM U
MIOCTPOCHHUM LIEIOYKH JIOTUYECKUX YTBEPXKACHUU MPU PELIEHUH F€OMETPUUYECKUX
3a7a4, YMEHUE BBIIBUIaTh M OINPOBEPTaTh THUIOTE3bl HEIOCPEICTBEHHO
VCIIOJIB3YIOTCSL IIPU PELICHUN 337a4 €CTECTBEHHO-HAY4YHOI'O LMKJIA, B YACTHOCTH
du3nuecKux 3aaay.

[lenb ocBOeHUs mporpaMmMbl yueOHOro Kypca «I'eomeTpusi» Ha yriyOnEéHHOM
YpPOBHE — Pa3BUTHE WHJIUBUAYAIbHBIX CIOCOOHOCTEM O0OydYarommuxcs Mpu
W3YUYEHUH T€OMETPUH, KaK COCTABJISIONICH IpeaMeTHON obiactu «MaTemaTtuka u
uHpopMmaTHKa»  4Yepe3  obecredeHWe  BO3MOXKHOCTH  MpPUOOpETeHus U
UCIIOJIb30BaHUsl 0Oojiee TINyOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
crienuUIHBIX TEOMETPUHU, ¥ HEOOXOAMMBIX JIJIS YCTEIIHOTO TPO(EeCCHOHATEHOTO
00pa3oBaHMsl, CBI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMAaTHUKH.

[IpuopureTHBIMU 3alayaMy Kypca TE€OMETpUM Ha YTriayOJIEHHOM YpOBHE,
PaCHIUPSIONIMMU U YCUIUBAIOIIUMU Kypc 0a30BOTO YPOBHS, SIBJISFOTCS:

paclIMpeHre NPEACTABICHUS O TEOMETPUM KaK YaCTU MUPOBOW KYJIbTYpPhI U
dbopMHupoOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAFOIITIM MUPOM;

dbopMHpoBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUTypax Kak o
BAKHEUIIINX MaTEMATHYECKUX MOJEIAX, IMO3BOJSIOLIMX OIMCHIBATH U M3Yy4aTb
pa3HbIE SIBICHUS OKPYIKAIOIIETO MUPa, 3HAHUE MTOHATUHHOIO anmnapara 1o pasaeny
«CrepeoMeTpus» y4eOHOT0 Kypca TeOMETPHH;

dbopMupoBaHWEe  yMEHHS  BIAJETh OCHOBHBIMU  TOHSATHUSIMHU 0
POCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMHU CBOMCTBAMH, 3HAaHUE TEOPEM,
dbopMyn ¥ yMeHHE UX IPUMEHSTh, YMEHHs JOKa3bIBaTh TEOPEMbl M HAXOAUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a]1a4;

dbopMHUpOBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKAX, MOACIISAX U B PEATHHOM
MHUpPE MHOTOTPAHHUKM M Te€JIa BpALIEHUs,, KOHCTPYHUPOBATH T'€OMETPUUYECKHUE
MOJIEIIN;

dbopMupoBaHrUe MOHUMAaHUS BO3MOKHOCTH aKCHOMATHYECKOI'O TMOCTPOEHUS
MaTeMaTUYECKUX TEOpul, (POpMHUPOBAHUE MOHUMAHUS POJIU AKCUOMATHUKHU MpHU
MIPOBEJICHUU PACCYKICHUN;

dbopMupoBaHrE yMEHUS BIAJACTh METOJAMHU JOKA3aTeIbCTB U aJTOPUTMOB
pELICHUsl, YMEHHUSI HUX IPUMEHATH, MPOBOJIUTH JIOKA3aTEIbHBIC PACCYXKICHUS B
XOJIE€ PEUICHUS CTEPEOMETPUUYECKHUX 3a7ad U 3a7a4 C MIPAKTUUECKUM COAECPKAHUEM,
dbopMupoBaHUe TPEACTaBICHUS O HEOOXOJAMMOCTH  JIOKAa3aTeIbCTB  MpHU



000CHOBaHNU MaTEMaTHUUYECKUX YTBEPKACHUN U POJIU AKCUOMATUKU B MPOBEACHUN
JNENYKTUBHBIX PACCyKIACHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEJUIEKTyalbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN 00y4YaronIuXcsi, MO3HABATEIbHOM aKTUBHOCTHU, MCCJIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIIEHUS, HHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHUSl paclo3HaBaTh IMPOSIBJICHUS T€OMETPUUYECKUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyallUsX U IMPU U3YUYEHUU APYTHX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEW,
MOJIEJIMPOBAHUSl PEAJbHBIX CHUTYAlMi, WCCIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIPETALNN MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIMHUAMH y4eOHOro Kypca «l'eomerpusi» B
10-11 kmaccax sBmstores: «lIpsmMble ¥ IUIOCKOCTH B NPOCTPAHCTBEY,
«MHuororpannukm», «Tena Bpamenus», «BekToppl W  KOOPAWHATHI B
IPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo DPI'OC COO TpebGoBaHHE «yMETh OIEPUPOBATH
HOHATUSAMUY», PEIEBAaHTHBIMU T€OMETPUM Ha YIIyOJNEHHOM ypOBHE OOy4YeHUsS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJAEPKATEIbHBIM JIMHHUAM Y4EOHOro Kypca, a
(GopMupoBaHHE JIOTHYECKMX YMEHHH  pacmpeaenseTrcss He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSAM, HO U 1O TojgaM oOyuenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaraM ocBoeHusl DenepanbHON paboueit
IpPOrpaMMbl, paclpeleaEHHbIM MO TogaM OOyYeHHs, CTPYKTYpPHPOBAaHO TaKUM
0o0pa3oMm, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUIHAIBLHBIM BOIPOCaM 00yYaroImuecs
oOpamiaiuch HEOAHOKPAaTHO. OTO IO3BOJIIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMU NOHATHUAMH U HaBBIKAMH MOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
cOOJII0/IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YUYarOIIMUXCs, PACIIUpAs U yriayOmuss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk 3y4eHHIO T€OMETPUU HA YTIIyOJIEHHOM YPOBHE I103BOJISIET:

co3gaTh  ycioBusd ans  auddepeHuManvii  oOydeHHs,  OCTPOCHHS
UHAUBUIYAbHBIX  00pa30BaTelIbHBIX MpOrpaMM, OOECHEeUUuTh YIIIyOJIEHHOE
U3yYEHHE T€OMETPUHN KaK COCTABIISIIONIEH yueOHOoro mpeaMera «MareMaTHkay,

HOJrOTOBUTH OOYYAlOUIMXCA K MPOJOJDKEHHIO H3yYEHUS MaTeMaTUKH C
yu€ToM BbIOOpa Oynymiei mnpodeccun, obOecrieunBas MPEEeMCTBEHHOCTh MEXKIY
001muM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 ximacce — 102 yvaca (3 gaca B Hegenro), B 11 kimacce — 99
yacoB (3 yaca B HEJIEIIO).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npocTpancTBO. lloHATHe 00 aKcMOMaTHYECKOM TMOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosiokeHue MNpsAMBIX B IIPOCTPAHCTBE: IEpECEKaroIuecs,
napajuleJibHble W CKpeluBaromuecss mnpsmble. [IpU3HakuM CKpemMBarOIIMXCS
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IIOCKOCTEN B MIPOCTPAHCTBE: NapaJuICIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIETBHOCTD IIPAMON
U 1iockocTd. [lapannenbHoe M LEHTpaJbHOE MPOEKTUPOBAaHUE, H300pakeHue
¢uryp. OcCHOBHBIE CBONCTBAa NapajjIeNbHOrO MpoekTupoBaHus. M3o0paxeHue
¢Guryp B mapajyuiesibHONW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NpSMBIMU B IIPOCTpAaHCTBE. [lapayienbHOCTD MIIOCKOCTEN: NapaulebHbIE
IJIOCKOCTH, CBOMCTBA [apajuIeIbHbIX IJIOCKOCTEMN. [Ipocreimue
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapauleJenumnen,
MMOCTPOECHUE CEUCHUN.

[leprieHAMKYISAPHOCTH NPSIMOM M TJIOCKOCTH: MEPIIEHINKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTH IIPAMOM M IUIOCKOCTH, TeOpeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OptoronansHoe IIPOCKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT HOpsIMOM 10  IUJIOCKOCTH,  MNpoeKuus  (GUrypel Ha  IUIOCKOCTb.
[leprieHIMKYIAPHOCTh  IJIOCKOCTEH: MPU3HAK  IEPHEHIMKYJSIPHOCTH  ABYX
II0CKOCTEr. Teopema 0 TpEX NMEepPIEeHIUKYIIApaX.

VYl B OPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOTPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoilcTBa IIOCKUX U
JBYI'PAHHBIX YTIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKHU

Buapel MHOrOrpaHHukoB, pa3BépTka MHOrorpanHuka. [Ipmsma: n-yrospHas
npu3Ma, npsmasi 1 HaKJIOHHas IpU3Mbl, OOKOBasl U MOJHAs OBEPXHOCTh IPU3MBI.
[Tapayutenenunien, OPSAMOYTOJIBHBIA — TNApajuleseNune]] U  €ro  CBOMCTBA.
Kparuyaiimme mnyTM Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[TpoctpanctBenHas Tteopema Iludaropa. Ilupammupa: n-yrojapHas mnHpaMuja,
npaBwibHas W ycedy€HHass nupamuabl. CpoiicTBa péOep M OOKOBBIX TI'paHei
IIPaBWJIBHOW mnupamuibl. lIpaBuibHbBIE MHOTOIpaHHUKH: IIPaBUJIbHAS IIpU3Ma U



IIpaBWIbHASL THUPAMUJA, [PABUJIbBHAS TPEYrojbHAs MNHUPAMUA W IPABUIBHBIN
TeTpadsip, KyO0. IlpencraBmeHue o mpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
JNOAECKAdIP U UKOCADIP.

BrluncieHre 531€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AWAroHalid, YTJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TIOJHOW MOBEPXHOCTH TMPSMOUN TMPU3MBI,
oAb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU MPSIMOM TPHU3MBIL.
[Imomans OOKOBOW TMOBEPXHOCTU W TIOBEPXHOCTH MPABUIBLHON MUPaMU/IBI,
TeopeMa O IIIOIIAAN YCEYEHHOW MUPaMHU/IBI.

CumMeTpuss B  TOPOCTPAHCTBE. JIEMEHTHl CHUMMETPUU  MNPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOTOTPAaHHUKE: CHUMMETPUS
napajieliennuneaa, CUMMETPHS MPABWIbHBIX MPHU3M, CHUMMETpPUS NPaBUIbHOU
MAPAMU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[lonsTHs: BEKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eCTBUS C BEKTOPAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yuciio. CBOKCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBAa YMHOXKEHUSI BEKTOpPA HA YHUCIIO.
[lonsTre koMIUIaHapHBIE BEKTOPHI. lIpHM3HAK KOMILIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuino mapannenenunena. Teopema O pa3ioKEHUUM BEKTOpa MO TPEM
HEKOMIUIAaHapHbIM  BekTopam. IIpsiMoyrosibHas  cucrema  KOOpJIMHAT B
npoctpancTBe. Koopnunatel BekTtopa. CBA3b MEXAYy KOOPAMHATAMHU BEKTOpPA U
KOOpAMHATAMU TOYEK. YTOI MeEXIy BekTtopamu. CkalspHOe MpPOU3BEIACHUE
BEKTOPOB.

11 KIIACC

TeJsia BpaleHus

IToHATHA: DUIMHAPUYECKAsT IIOBEPXHOCTb, KOHHMYECKas IIOBEPXHOCTD,
chepuueckas IMOBEPXHOCTb, OOpasyloollue MoBepXHOocTed. Tema BpaleHus:
UWINHAP, KOHYC, YCEUYE€HHBIM KOHYC, cdepa, map. BzaummHoe pacnonoxxeHue
cheppl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. CummeTpus cdepsl u
napa.

O6bEéM. OcHOBHbIE CcBoMcTBa 00BEMOB Ten. Teopema 00 o00bEME
NpsIMOYTOJILHOTO Tapajuienenunena v ciaeactBus u3z He€. OObEM mnpsmoil u
HAKJIOHHOM MPU3MBI, IWINHAPA, MUPaMHUIbl U KoHyca. O0bEM mIapa U MapoBOTro
CErMeHTa.

KoMOuHanmuu Ten BpallleHuss M MHOTOrpaHHUKOB. [lpu3ma, BnucaHHas B
UWIMHAP, ONHMCAHHAs OKojo wuiuHapa. Ilepeceuenue cdepsl U mapa ¢
mwiockocThio. Kacanue mapa u cdepsl miockocTbio. [IoHATHE MHOTrOrpaHHHKA,



OMHCAHHOTO OKOJO cdepbl, cdepbl, BINUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpAaIlICHMUS.

[Inomans MOBEPXHOCTH LUIMHIpA, KOHyca, IJIomanas chepbl U e€ vacteil.
[Tonodbue B mnpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIONIAACH MOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpazoBanue momoOus, romoretus. Pemienwe 3agady Ha
IUIOCKOCTHU C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceyeHnii MHOTOTPAHHUKOB M TEJ1 BPAIllCHUsI: CEUCHUS ITUITMHIpa
(mapaJiienbHO M MEPNeHAUKYISIPHO OCH), CEYeHHUsT KoHyca (mapajuielibHbIe
OCHOBAHHUIO U MPOXOJAIINE YePe3 BEPIINHY), CEUEHUS IIapa, METObI TOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ MEpEeHOca
CEeKyIIeHl MIOCKOCTH.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bektoper B mpoctpanctBe. Onepannu Hax BEKTOpaMH. BektopHoe
YyMHOXEHHE BeKTOpoB. CBOWCTBa BEKTOPHOIO yMHOXeHUA. [IpsiMmoyrosibHas
cucTeMa KoopAuHaT B mpocTpaHcTBe. KoopnuHatel BekTopa. PasznoxeHnue BekTopa
no 6asucy. KoopauHaTHO-BEKTOPHBIA METOJl TPHU PEIICHHUH TIeOMETPUYECKHUX
3azay.

J{BMKeHUN B IPOCTPAHCTBE

JBxenus npoctpancTBa. OTtoOpakenus. [[BMKeHUsS W PaBEHCTBO (UTYP.
OO6mue cBoicTBa JBW)XKCHUW. BuIbl JIBWXKEHUN: TMapajuIeibHBIM IEPEHOC,
IEHTpajdbHass CUMMETPHS, 3€pKajJbHas CUMMETPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nogodus. [psimas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00yYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JeHa  POCCHMCKOro  0OIecTBa,  MpEJICTaBIECHUE O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
Npoleayp TPakIaHCKOTO o0IiecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSAMHA ¥ Ha3HAYCHHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW WMJEHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HAaCTOAIIEMY POCCHUHCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX [OCTIDKEHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE AYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHUSI, 3TUYECKOIO IMOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
INPUMEHEHUEM JOCTH)KEHUHM HAyKH U JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO OyAYLIEro;

4) 3cTeT4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHUKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, pEHIeHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTeMaTHYECKUM acleKTaM pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusuueckoe BocIMTAHME:

chOpPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTEeMaTHUYECKUE 3HAHUA B
UHTEpecax 3/10pOBOTo U 0e301acHoro oopasa KM3HU, OTBETCTBEHHOE OTHOILLEHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE NHUTaHUE, COANIAHCUPOBAHHBIN PEKUM 3aHSATUU U
OTJIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIbHOCTBIO;

6) TpyaoBoe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOMs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSTENBHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W peann3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO H



caMOOOpa30BaHMIO Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HANPABIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COLMAJIbHO-YKOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIbHOMN
cpenbl, OCO3HAHUE TII00AIPHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUeHTAITUS
HAa TPUMEHEHHE MaTEMAaTHMYECKUX 3HAHUU IS pelnieHdus 3a7ady B 00JacTu
OKpYXarUel Cpeapl, I[UIAHUPOBAHUE MOCTYNKOB M OLEHKA WX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOLIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKHW U  OOIICCTBEHHOM  MPAKTUKH, TOHUMAHUE
MaTeMaTH4YeCKOM HayKh Kak c]epbl 4enoBEYECKOW AesTeTbHOCTH, JTAmnoB €&
pa3BUTUS M 3HAYMMOCTH [UJIA Pa3BUTUS LMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTE€MaTUKU W MaTeMaTU4YeCKOM KyJIbTypOH KakK CpEICTBOM IIO3HAHHUS MHpa,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYI0 M MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AeicTBUA:

BBUSIBISITh U XapAaKTEPU30BaTh CYIIECTBEHHBIE INMPU3HAKM MATEMAaTUUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUW MEXKIYy MOHATUAMH, (POPMYIUPOBATH
ONpeIeNICHUs] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIIUU,
OCHOBaHMS /711 0000IICHNS ¥ CPAaBHEHHUS, KPUTEPUU ITPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMylIupoBaTh U  NPEOOPa3OBBIBATH  CYXKIACHHUS:
yTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPKICHUSAX, MpEjIaratb KPUTCPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEOYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSATENIBHO J0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTh TPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIBI;

BBIOMpaTh Crmoco0 pemieHus ydeOHOW 3amayd  (CpaBHUBATh HECKOJBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Y4ETOM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble uccieaoBare/bCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  MOpodiieMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHHUPOBAHHBIN HKCIIEPUMEHT, UCCIETOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHU, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0ObEKTaMU, SBJICHUSIMH, POIECCAMU;

CaMOCTOSITeNIbHO (HOpMyIMpOBaTh O00OOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
IPOBENEHHOTO  HAOMIONCHMS, WCCICNOBAaHUS, OIICHHBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKKe BbIABUTAThH
MPEANOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

BBISIBIISATH JAeUIIMTH MHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PELICHUS 33]a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIMIO PaA3JIMYHBIX BHUAOB U
dbopM mpeaCTaBICHNS;

CTPYKTYpPUPOBaTh MHGOPMAIHMIO, MPEACTABIATh €€ B Pa3IUYHBIX (opMax,
WUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaJIEKHOCTh uHdopManuu 1o CaMOCTOSITEIILHO
c(hOopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeJsAMU OOIIEHUs, SICHO, TOYHO, I'PaMOTHO BBIpaXaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTax, JlaBaTh MOSICHEHUS MO XOAYy PEIICHUs 3a7ayH,
KOMMEHTHPOBATH MMOJYyUYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXKJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOeMbl, pemaeMoi 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEILICHUs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXXICHUSIMH JPYTHX YYaCTHHUKOB
Jyajora, oOHapyKUBaTh Pa3iMuie M CXOJICTBO MO3UIIMHM, B KOPPEKTHOH (opme
bopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEOBaHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4Y4E€TOM 3a/1ad
MIPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA
Camoopranusanus:



COCTaBJISITh IJIAH, AJITCOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEeIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaUu.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH NHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENHbHON  pedieKCUd KaK  OCO3HAHHS
COBEPILIAEMbIX JEUCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJSL TMpolecca M pe3yjbTaTa pelieHus
MaTeMaTHUYECKOM 3a4auH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUN 3a/1auH,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa 1IN U YCIOBUSAM, OOBSICHATH IPHYUHBI
JTOCTIKCHUS VI HEIOCTHIKCHUS PE3YNIhbTATOB JNCSATCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEJIBHOCTD:

NOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAMBUAYAIbHON
paboTBl TpHM pEIICHWH YYEOHBIX 3a7a4, MPUHAMATH I1IeJb COBMECTHOM
JEeSITebHOCTH, TUIAHUPOBATh OPTaHU3aIMI0 COBMECTHOM palOTHI, pacHpenessTh
BUIBI pabOT, JIOTOBApUBATHCS, OOCYXHAaTh MPOIECC W Ppe3yJbTaT padoTHl,
0000111aTh MHEHHSI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE IITypMBD» H HWHBIE), BBIIOJHATH CBOIO YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMU WICHAMH KOMAaH[bI, OIICHUBATH
KaueCcTBO CBOET0 BKJaja B OOIMIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kaacca oOyyaromuiicss Hay4UTCS:

e CBOOOTHO OIEPUPOBATH OCHOBHBIMHU TIOHSTHSMH CTEPEOMETPUU TIPH
pelIeHNH 3a7a4 ¥ MPOBEJICHUU MaTEeMaTUYECKUX PACCYKIACHUM;

e TPUMEHSTh aKCHUOMBI CTEPEOMETPUM U CJICACTBUS U3 HUX MPU PEIICHUU
reoMeTPUYECKUX 3a/ady;

e KJIAacCU(UIMPOBATh B3aMMHOE PACMOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OIEPUPOBATH TMOHATHSIMH, CBS3aHHBIMM C yIJIaMH B
POCTPAHCTBE: MEXJY MPSMBIMH B MPOCTPAHCTBE, MEXIY NpsIMOM U
IJI0CKOCTHIO;

e CBOOOJHO ONEPUPOBATH MOHITUSIMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHHMKOB (IIPU3Ma,
nupamMua, NpsSMOYToJIbHBIN Mapaiesaenunes, Kyo0);

e KjaccM(UUUPOBATH  MHOTOIPAHHUKH,  BbIOMpass  OCHOBaHUA I
KJIaccu(pUKaIuu;

e CBOOOJHO OINEPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEUEHHUEM
MHOT'OTPAaHHUKOB IIJIOCKOCTBIO;

e  BBINOJHSATH napajjiebHoe, LHEHTPAIbHOE u OpPTOTOHAJIBHOE
IPOEKTUPOBaHKUE (PUTYp HA IIOCKOCTh, BBIIOIHATH U300pakeHUsT QUryp
Ha IUIOCKOCTH;

e CTPOUTH CEYEHUS MHOIOTPAHHUKOB Pa3IMYHBIMM METOJAMH, BBIITOJIHSTH
(BBIHOCHBIE) MIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOMIAJA  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (Mpu3Ma,
NUpaMU/a), FTEOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

e CcBOOOJHO ONEPUPOBATh MOHATUSMHU: CUMMETPHs B IPOCTPAHCTBE, LEHTP,
OCh M IUIOCKOCTh CHMMETPHUH, LEHTP, OCh M IUIOCKOCTh CHMMETPUU
duryps;

e CBOOOJIHO OINEPUPOBATH MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpPJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH JICUCTBUS HAJl BEKTOPaMU;

e Dpemarh 3aJayd Ha J0Ka3aTeIbCTBO MATEeMAaTHUYECKUMX OTHOLIEHUH H
HaXO0XKJEHUE T€OMETPUYECKUX BEJIMYUH, NPUMEHSSI HU3BECTHBIE METOJIbI
IPU PEIICHUH MAaTEMATHYECKUX 3aJ]1a4 IMOBBIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH;

e IMIPUMEHATh MPOCTEHIIME MPOTrPaMMHBIE CpPEICTBA M  JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1aY;

e WU3BJIEKaTh, NPEOOPa30BbIBATh W HMHTEPIPETUPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTekax U pUCYHKaxX;

e IMIPUMEHATh TIOJIYyYEHHBIE 3HAHMS Ha T[PAKTUKE: CpPaBHUBATh W
aHAJIM3UPOBATh pPEAJbHbIE CUTYAllMH, MPUMEHATh M3yYECHHbIE MOHSATHUS B
nporecce TIMOMCKAa PpEeHIeHHs] MaTeMaTH4ecKH  Cc(hopMyIrpoBaHHOU
npoOsieMbl, MOJEINPOBaTh pEAJbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCIIE0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
NOHATUN U TeopeM, ammapara ajreOpbl, pelarh MpPakTUYECKHUe 3aJayd,
CBSA3aHHBIE C HAXOXKJIEHUEM F€OMETPUYECKHUX BEJTUUMH;

e HMEThb MpEACTaBIeHUS 00 OCHOBHBIX J3Tamax pa3BUTUS T'€OMETPHUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kjaacca oOyyaromuiicss HayIUTCs:



CBOOOJTHO OIEPUPOBATH TOHATUSIMH, CBSI3aHHBIMU C IWJIMHJIPUYECKOM,
KOHUYECKOM U cepruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
TIOJTYYCHHUS;

OTICpUPOBAThH MOHATHSIMH, CBSI3aHHBIMU C TEIaMH BPAICHUS: ITUIHHIPOM,
KOHYCOM, c(hepoit u mapom;

pacro3HaBaTh Teda BpamieHus (UWIUHApP, KOHYC, cdepa U Imap) u
O0O0BSCHSATH CIIOCOOBI TTOJTYUCHUS TEJI BPAIICHUS;

KJIacCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHUE CPEephl U IIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JICMEHTOB MHOTOTPAHHUKOB W TEJ BpaIICHWUS,
00BEMBI U TUIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB WM TEJ BpaIICHHS,
re€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYI;

CBOOOJIHO OTIEPUPOBATh MOHATHSAMH, CBS3aHHBIMH C KOMOWHAITUSAMHU TEJ
BpaIieHUsI ¥ MHOTOTPAaHHUKOB: MHOTOTPAHHWK, BIHCAHHBIA B cdepy u
OTHMCAaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpAIlCHUS;

BBIYKCIIATh COOTHOIICHUSI MEXAY TUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEIN;

n300pakaTh W3y4aemble (UTYpBI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJ BpaIlICHUS;

U3BJICKaTh, WHTEPIPETUPOBATh W MPeoOpa3oBBIBATh HHGOPMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATD ONIEPAIMK HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKaPTOBOM CUCTEME KOOPIUHAT;
penraTh TEOMETPUUYECKHE 3a/1a9l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH IO IUIOCKOCTH, B
1IEJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/a MPHU PEIICHUH;
CBOOOJTHO ONEPUPOBATH TMOHSATUSIMU, CBS3aHHBIMM C JIBIDKCHHUEM B
IIPOCTPAHCTBE, 3HATH CBOKMCTBA JABUKECHUM;

BBITIOJTHATh HM300paX€HUST MHOTOTPAaHHUKOB W TENl BpaleHUs MpHU
MapajyIeJIbHOM  IIEPEHOCE, UEHTPAIBHOM CUMMETPUHU, 3€PKAIBHOU
CUMMETPUH, MPU MTOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus O100US;
CTPOUTH CEUCHUS MHOTOTPAHHHUKOB W TEJ BpAICHHUS: CEUEHUsS MMJIMHIpA
(mapayieTbHO U MEPHEHIUKYJIIIPHO OCH), CEUCHHS KOHYca (TlapajuiesibHbIe
OCHOBAHHUIO U MIPOXOSIIIME YEPE3 BEPILUHY ), CEUEHUS 11apa;
UCIOJIb30BaTh METOJbI TOCTPOCHUSI CEUCHUI: METOJ CJIEIOB, METOI
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEeH MITOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHUS,

OPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHHS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIararmlliuX HECKOJBKO IIaroB PpELICHUS, €CIH YCJIOBUS
MIPUMEHEHMUS 33/1aHbI B SIBHOW U HESIBHOU (hopme;

peumars 3aJadyd Ha JOKAa3aTeIbCTBO MATEMATUYECKUX OTHOIICHUW U
HaX0XJICHUE T€OMETPUUECKUX BEITUYUH;

MPUMEHATH MPOrPAMMHBIE CPEJICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKHUX 3a]aY;

MPUMEHATh  TIOJYYEHHbIC  3HAHUS HA  MPAKTUKE:  CPABHUBATS,
AHAJIN3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHITh U3YUYCHHBIE
MOHATHS, TEOPEMbI, CBOWCTBA B IMpOLECCE IOUCKA  PEIICHUs
MaTeMaTU4ecku  COPMYJHUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBAThH
pealbHbIE CHUTYAallMd Ha SI3bIKE T€OMETPUHU, HUCCIEIOBATh MOCTPOCHHBIE
MOJIEJIA C HCIOJb30BAHUEM TIE€OMETPUUYECKUX TOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTUYECKHWE 3a/layd, CBSA3aHHBIE C
HaX0XKJICHUEM T€OMETPUUECKUX BEJINYNH,;

UMETh TpeAcTaBieHUs 00 OCHOBHBIX dTamax Pa3BUTHS TCOMETPUHU Kak
COCTaBHOW YacTu (yHAaAMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HanmenoBanue pa3jiesioB u (uu¢posbie)
Kontpoasnbie | IlpakTuueckue
n/m | TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
bu6mmoreka [JOK
1 B 23 1
BCAICHHC B CTCPEOMETPHIO https://m.edsoo.ru/1¢209e37
5 B3anmHoOe pacnonoxeHue 6 1 bubnuorexa [IOK
HNPSMBIX B IIPOCTPAHCTBE https://m.edsoo.ru/1¢209e37
3 [TapannenbHOCTh NPAMBIX U 2 bubnuoreka [JOK
IIJIOCKOCTEN B IIPOCTPAHCTBE https://m.edsoo.ru/1¢209e37
[lepnenauKyIApHOCTD
PHCHAMKYIAP . bu6mmorexa [JOK
4 MPSIMBIX U TJIOCKOCTEH B 25
https://m.edsoo.ru/1¢209e37
IIPOCTPAHCTBE
5 VYTl U paccTOSHUS 16 1 bubmmorexa LIOK
https://m.edsoo.ru/1¢209e37
b K
6 MHOrorpaHHuKu 7 1 nommorexa O
https://m.edsoo.ru/1¢209e37
bu6mmoreka [{OK
7 B 12
CKTOPBI B POCTPAHCTRE https://m.edsoo.ru/1¢209e37
g [ToBTOpeHue, 06001IeHUE U 5 ) bubnuorexa [JOK
cHUCTeMaTU3alus 3HaHUH https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB 102 6 0

[10 [IPOT'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KITACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
HaumenoBanmue
Ne (undposbie)
pa3aesioB U TeM Kontpoabnusie | IlpakTnyeckue
n/n Bcero oOpa3oBaTeJibHbIE
NPOrpamMMsbl padoTsI padoThI
pecypchl

| Amnanutuyeckas 15 1 bubnuorexa [JOK
reoMeTpus https://m.edsoo.ru/1¢209¢37
IToBTOpEHME,

) 00001IeHNE 1 15 | bubmunoreka [JOK
CHUCTEMaTHu3alusg https://m.edsoo.ru/1¢209e37
3HAaHUU

b K

3 O0BEM MHOTOTpaHHHKA 17 1 nommorexa O
https://m.edso0.ru/1¢209e¢37
bu6mmoreka [IOK

4 T 24 1

©J1a BpatteHis https://m.eds00.1ru/1¢209¢37
[Tnomaan
HHal bu6mmoreka [JOK
5 MOBEPXHOCTHU U 9 1
. https://m.edsoo.ru/1¢209e37
00BEMBI KPYTIIBIX TET
but6mmoreka [IOK

6 5 1
JlprokeHus https://m.edso0.1ru/1¢209¢37
IToBTOpEHME,

7 00001IeHNE 1 17 ) bu6mmoreka [IOK
cUcTeMaTHu3alusg https://m.edsoo.ru/1¢209e37
3HAaHUU

OBIIEE KOJIMYECTBO
- 102 8 0

YACOB 110 ITPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

7

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI OCBOEHHS OCHOBHO 00pa30BaTe/bHOI
NPOrpaMMbl cpeiHero oouero 00pa3oBaHus

I'eomerpus

7.1

OHepI/IpOBaTB IIOHATHUAMM: TOYKA, IIPsAMast, IJIOCKOCTb

7.2

HpI/IMeHHTB AKCHUOMbBbI CTCPCOMCTPpHMH W CICACTBHUA HW3 HHUX IIpU PCIICHUU
TCOMCTPHUYCCKHUX 3aaa4

7.3

OHepI/IpOBaTB IIOHATHUSIMMU . HapaJIJICJIBHOCTB )41 HepHeHI[I/IKyJISIpHOCTB HpHMbIX nu
IUIOCKOCTEH

7.4

KnaccupummpoBaTte B3auUMHOE  PACIONIOKEHHE HOPSIMbIX W IUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh TNOHATUSMHU: JIBYTPAaHHBIA YTroJ, TpaHH ABYTPAHHOTO yria, pebpo
JIBYTPAHHOI'O yIja, JIMHEHHBIA yrojl JBYICPaHHOIO yIyia, TpaaycHas Mepa
JIBYTPAHHOI'O yrjia

7.6

OHCpI/IpOBaTB IIOHATHUAMMU MHOT'OT'paHHUK, BLIHYKHBIﬁ u HCBBIHYKHBIﬁ
MHOI'OIrpaHHUK, 5JICMCHTBI MHOI'OI'paHHUKaA, HpaBHHLHLIﬁ MHOI'OI'paHHHUK

7.7

PacriozHaBaTh ~ OCHOBHBIE  BHABl ~ MHOIOIPAaHHHUKOB  (IUpaMuja,  MpU3MA,
IpsSMOYTOJIbHBIN Napasuiesenunes, Kyo)

7.8

KnaccuduimpoBaTe MHOTOTpaHHHMKH, BBIOMpAs OCHOBAaHMS MJs KJacCHU(pUKALUU
(BBIITYKJIbIE W HEBBIMYKJIbIE MHOI'OI'PAaHHUKH, [TPaBUJIbHBIE MHOTOTPAHHUKH, MPSMBbIE
Y HaKJIOHHBIE MTPU3MBI, NTapaJlIesICIUIe/Ib])

7.9

OHGpI/IpOBaTI) IMOHATHUAMU: CCKYIIAs IMIIOCKOCTh, CCUCHUC MHOI'OI'PAaHHHUKOB

7.10

OOBACHITD MIPUHIUIIBEI TTOCTPOCHUA CeUeHU MHOTI'OTPpaHHUKOB, HCIIOJIB3Yysd MCETO[
CJIICOO0B

7.11

CTpouTh cedeHHss MHOTOIPAaHHHKOB METOJIOM CJEJOB, BBIMOJHATH (BBIHOCHBIE)
IUIOCKHE YEpPTEeKHU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UIYp: BHJI CBEPXY, COOKY,
CHM3Y

7.12

Pemats 3a/ladd Ha HaXO0XKIACHHUC TI'COMCTPHYCCKUX BCJIWYUH 110 06pa3uaM nin
aJIropurMaM, MNpUMCHAA HU3BCCTHBLIC AHAJIUTUYCCKHUEC MCTOAbI TIIpU PCUHICHUHN
CTAaHAAPTHBIX MATCMATHUYCCKUX 3a/la4 Ha BBIYHUCIICHHUC paCCTOSIHI/Iﬁ MCXKOY IABYMA
TOYKaMH, OT TOYKH OO0 HpﬂMOfI, OT TOUKHUAO IINIIOCKOCTH, MCKAY CKPCIIMBAIOIINMHCA
IMPpAMBIMHA

7.13

Pemarh 3amaun Ha HaXOXJACHHE T€OMETPUYECKUX BEIMYMH [0 O0pa3laM Wi
aaropuTMaM, TMpPUMEHsS W3BECTHbIE AHAIUTUYECKHE METOJAbl TMPU PELICHUU
CTaHJApPTHBIX  MaTeMaTUYeCKUX  33Jad Ha  BBIUMCJICHHE  YIJIOB  MEXIY
CKPEILIMBAIOMIMMUCS MPSMBIMHU, MEXIY MPSMOUN U MIOCKOCTHIO, MEXIY IIIOCKOCTSIMU,
JIByTPaHHbBIX YIJIOB

7.14

Bbrauciate 00bEMBI M TUIOIIAJM TOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
nupamMmuzia) ¢ MpUMEeHEeHHueM (pOpMyJl, BEIYUCIATh COOTHOLICHHUS MEXIY IUIOLIaIsIMU
MOBEPXHOCTEH, 00bEMaMHK 1MOJOOHBIX MHOTOTPAHHUKOB

7.15

OHGpI/IpOBaTI) MOHATHUAMU: CUMMCTPHA B IMPOCTPAHCTBE, LHCHTP, OCb U IINIOCKOCTH
CUMMCTPHH, ICHTP, OCb U IIJIOCKOCTb CUMMCTPHUH (bI/Il"ypBI




7.16

W3Bnekatb,  mnpeoOpa3oBelBaTb W HUHTEPHPETUPOBATH  MHQOpPMAIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUrypax, MPEACTABICHHYI0 Ha YepTexax M
pUCYHKax

7.17

[IpumensaTs reomeTpuyeckue (axkThl JUIsl PELIEHUS CTEPEOMETPUUYECKUX 3ajad,
IPEANOJIararouX HECKOJIBKO IIaroB PEIICHHs, €CIIM YCIOBHS MPUMEHEHUS 3a/1aHbI B
SIBHOM (hopme

7.18

[IpumeHnaTH IIpOCTENIINE [IpOrpaMMHBIE cpeacrTaa u JIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI ITPH PEILIEHUN CTEPEOMETPUYECKHX 33124

7.19

[TpuBoaUTH TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEpPHOCTEH B MPHUPOAE U KU3HHU,
pacrno3HaBaTh MNPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

IIpuMeHATH MOydYEeHHBbIC 3HAHUS HA MPAKTHUKE: aHAJIU3UPOBATh peajibHbIE CUTYallUH
U IPUMEHATb U3YYEHHBIE IOHATHA B IMPOLECCE IIOMCKA PELIEHHs MAaTeMaTHYECKU
c(OpMYIMPOBAHHONW MPOOJIEMBI, MOJCIUPOBATh peEalbHbIE CUTYaIllMM Ha SI3bIKE
FEOMETPHUH, UCCIIEN0BATh IIOCTPOECHHBIE MOJEIIH C UCIIOIB30BAHUEM F€OMETPUYECKUX
NOHATHH U TeopeM, anmnapaTa anredpsl, pelaTh NPaKTHYECKUE 3a]a4l, CBSI3aHHbIEC C
HAXO0XXJI€HUEM F€OMETPUYECKUX BEJIUYUH

11 KJIACC

Kon
NpoBepPsSieMOro
pe3yJabTara

6

IIpoBepsiemble mpeAMeTHBIE Pe3yJbTaThl 0CBOEHNSI OCHOBHOI 00pa30oBaTeILHOM
NMPOrpaMMbl CpeiHero o01ero o0pa3oBaHus

I'eomeTpus

6.1

OnepupoBaTb  NOHATHUAMU:  LWIMHAPUYECKAss  IOBEPXHOCTb,  OOpasyrolue
LWINHIPUYECKON MOBEPXHOCTH, LMIMHJP, KOHUYECKAss NOBEPXHOCTh, 00pa3yrolue
KOHUYECKOW MMOBEPXHOCTHU, KOHYC, CepruyecKkasi HOBEpXHOCTh

6.2

Pacnio3naBath Tena BpaleHus (WIMHAP, KOHYC, cdepa U 1map)

6.3

OOBACHATH CIIOCOOBI OTYyUEHUS TeJl BpallleHus

6.4

KJ'IaCCI/I(I)I/II_II/IpOBaTL B3aUMHOC pacCIIOJIOKCHUC C(I)CpBI " IJIIOCKOCTH

6.5

OnepupoBaTh MOHSATUSIMU: IIAPOBOW CErMEHT, OCHOBAHHWE CErMEHTa, BBHICOTA
CErMEHTa, ILIApOBOIl CJOW, OCHOBaHHME IIAPOBOTO CJIOS, BBHICOTA IIAPOBOrO CIIOS,
1apOBOM CEKTOP

6.6

Boruncnsate 00bEMBI 1 IIIOIIAM TOBEPXHOCTEN TEJ BpAIlEHUs, TEOMETPUUECKUX TEJ
C MpUMEHEHUeEM GpopMyJ

6.7

OnepupoBaTh MOHATHAMU: MHOTOTPAHHUK, BIIUCAHHBIN B cepy U ONMUCAHHBII OKOJIO
cdepsl, cdepa, BIMCaHHAS B MHOTOI'PAaHHHUK UJIH TEJIO BPAIICHUS

6.8

BBIYHCIIATE  COOTHONICHUS MEXAY IUIOMIAJIIMHA ITOBEPXHOCTEH W 00BEMaMu
IMOAOOHBIX TEN

6.9

N3o6paxaTs nzydaemble (PUTYPBI OT PYKH U C TIPUMEHEHHUEM MPOCTHIX YePTEKHBIX
WHCTPYMEHTOB

6.10

BoInonHATE (BEIHOCHBIC) TUIOCKHUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (HUTYP:
BUJ] CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHHs TEJ BPAILICHHS

6.11

W3Bnekatb,  MHTEpHpeTHpOBaTh U MpeoOpa3oBbIBaTh  HHPOpPMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYypax, MPEACTABICHHYIO Ha yepTexax Hu




pUCYHKax

HpI/IMCHHTB TCOMETPHUICCKUC (I)aKTLI ML pCHICHUA CTCPCOMETPUYCCKUX 3alad,

6.12 MIPEATOJIAaralolUX HECKOIBKO [IaroB PEIICHUs, €CIU YCIOBHs IPUMEHEHUs 3a1aHbl B
SABHOH popme
6.13 OnepupoBaTh NOHSATUEM: BEKTOP B TPOCTPAHCTBE
6.14 BbInonHATE J1€HCTBUS CIIOKEHUS BEKTOPOB, BBIUWTAHUS BEKTOPOB M YMHOKEHUS
' BEKTOpa Ha YUCII0, 00BACHATh, KAKUMH CBOMCTBAMU OHHU 00J1a/1at0T
6.15 [IpumensTH paBUIIO NapajuIeIeNUNe1a IPU CI0KEHUT BEKTOPOB
OnepupoBaTh NOHATUSAMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
6.16 BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIroJl MEXKIYy BEKTOPAMH,
CKaJIIpHOE MPOU3BEIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI
HaxomuTh cymMMy BEKTOPOB M IIPOU3BENECHHUE BEKTOpAa HA YHUCIO, YIOoJl MEXAy
6.17 BEKTOpPAMHM, CKaJSIPHOE  IPOM3BEIEHHE, paCKJIAIbIBaTh BEKTOpP IO  JIBYM
HEKOJUITMHEAPHBIM BEKTOpaM
6.18 3a/1aBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAMHAT
6.19 Pemate mpocreiiline reomeTpuyeckue 3aJadd  Ha [IPUMEHEHHE BEKTOPHO-
’ KOOPJIMHATHOTO METoJa
Pemarp 3agaun Ha J0Ka3aTeNbCTBO MATEMATHUUYECKUX OTHOIIEHUMH U HaXO0XKJIECHUE
6.20 F€OMETPUUECKUX BEIMYMH M0 oOpa3laM WM ajlropuTMaM, NPUMEHSS W3BECTHbHIE
METO/Ibl IPU PEUICHUH CTaHAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4
601 [IpumensTH npocTeimue IIPOrpaMMHBIE CpeacTBa " AIIEKTPOHHO-
’ KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PELIEHUH CTEPEOMETPUUYECKUX 3a/1a4
602 [IpuBoaNTE mpUMEpPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOAE U SKU3HU,
' pacrio3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE
[IpumeHsTh MOMyYEHHbIE 3HAHUS HA NPAKTHKE: aHAJIW3UPOBATh peajbHbIE CUTYallUu
U TPUMEHATh M3YyYEHHbIE IMOHSTHS B IPOLIECCE TOMCKA PEIIEHUS MaTeMaTU4YeCKU
623 c(OpMyYIMPOBAHHOW MpPOOJIEMBI, MOJEIUPOBaTh pEAIbHbIE CUTYyallMM Ha s3bIKE

TeOMETPHH, UCCIICAOBATH ITOCTPOCHHBIC MOJCIN C UCIIOJIB30BAHUEM I'COMETPUICCKUX
TIOHATHHA U TCOPECM, allriapara anre6pLI, peuiaTth IMPaKTHYCCKUC 3aaa4r, CBA3AHHBIC C
HaXO0KACHUEM I'€OMCTPHUYICCKUX BCIIMYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon
7

IIpoBepsieMblii 3JI€MEHT COAECPKAHUS

I'eomeTpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, MPOCTPAHCTBO.
[lonaTne 06 aKCHOMAaTUYECKOM TIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

B3aumHoe pacrnosiokeHne NpsMBIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapalIeIbHbIE
U CcKpewuBaromyecs npsMble. [lapamienbHOCT, INpsAMBIX U IJIOCKOCTEM B
IPOCTPAHCTBE: MapajyIeNbHbIE MpPSIMbIE B IMPOCTPAHCTBE, NapauIEIbHOCTh TPEX
IPSMBIX, NapaJUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPABICHHBIMU
CTOpPOHAaMH, YIroJl MEXIy IpsAMBIMU B IIpocTpaHCTBE. [lapamnenbHOCTh IUIOCKOCTEH:
napasulesibHble IUJIOCKOCTH, CBOMCTBA MapajUleNbHBIX IIOCKocTeil. IIpocteitmme
IPOCTPAHCTBEHHbIE (GUIYpbl Ha IIJIOCKOCTH: TETpadap, KyO, mapauiesenunen,
MOCTPOCHUE CEUCHUN

7.3

HCpHGHI{I/IKYJIﬂpHOCTI) HpHMOﬁ N IUIOCKOCTU: MNCPHCHAUKYJISIPHBIC IIPSAMBIC B
IMPOCTPAHCTBE, NPAMBIC MAPAJIJICIBHBIC U NCPIHCHAUKYIAPHBIC K IJIOCKOCTHU, IIPHU3HAK
MEPICHANKYISIPHOCTH MPSIMOM M IUIOCKOCTH, T€OPEMa O MPAMON MEePIEeHANKYISIPHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEXY MPSMOM U TUIOCKOCTHIO, TBYTPaHHBIN
yTOJI, IMHEHHBINH Yroll IByrpaHHoOro yria. [leprneHauKynsp u HaKIOHHBIC: PACCTOSIHHE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOM JI0 MJIOCKOCTH, MPOEKLUs (pUrypsl Ha
IJIOCKOCTh. [IepleHIuKyIApHOCTD IIOCKOCTEN: IPU3HAK INEPIEHAUKYIAPHOCTH JIBYX
mockocrei. Teopema 0 TpEX MeprneHuKyIsIpax

7.4

[TonsiTHE MHOrOIpPaHHHKA, OCHOBHBIE DJEMEHTBI MHOTOIDAHHUKA, BBIIYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. lIIpmsma: n-yromapHas
npu3Ma, TPpaHU U OCHOBAHMs IMPHU3MBbI, NpsMas U HAKIOHHAs MpPU3MbI, OOKOBas M
IIOJIHAsL TOBEPXHOCTH IIpu3Mbl. [lapasuienenumnen, NpsMOYTOIbHBIN NapajuIeIeuIe] 1
ero cpoucrsa. [Iupammpa: n-yrosbHass NUpaMuaa, I'PaHW M OCHOBAaHUE INHUPaMUIBI,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMU[bl, NPaBUIbHAS U YCEUEHHAs] NMHUpPaAMUA.
OnemMeHTbl NOpu3Mbl M nupamuibl. [IpaBuiibHblE MHOTOIpaHHUKU: IIOHATHE
IIPaBUJIBHOTO MHOIOIPDAHHMKA, IIpaBWJIbHAs IpU3Ma M INpaBWIbHAs NUpamMuia,
npaBUibHAs TpEyrojibHas NUpamMKJia U MpaBUWIbHBIA TeTpasap, kyO. Ilpeacrainenue o
IPABWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOACKa’aAp U ukocadapyrue CeueHus
IPU3MBI U TUPAMHUJIBI

7.5

CumMeTrpHsi B IPOCTPAHCTBE: CUMMETPUSL OTHOCUTEIBHO TOUKH, MPSAMOH, MIOCKOCTH.
OneMEeHTbl  CUMMETPUM B NHMpaMuAax, MapajuleNeNunesax,  IIPaBHIbHBIX
MHOI'OIPaHHHMKAX

7.6

Bblunciienue 37€MEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yribel. Ilnomans
OOKOBOI MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJI0LIa/1b OCHOBAHUH,
TeopemMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM Mpu3MbI. [1mo1mans 60K0BOI MOBEPXHOCTH U




MIOBEPXHOCTU MPABWIBHOW MUPAMMIBI, TEOpPEMa O IUIOMIAIN YCEYEHHOM IMHUPAMUJBI.
[Tonsitue 06 06béMe. OOBEM MTUPAMUIBI, TPU3MBI

7.7

[Momo6ubIe Tena B mpocTpancTBe. COOTHOIIECHUS MEXKIY IUIOIMIAIIMU TOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon
6

IIpoBepsieMblii 2JIEMEHT COAePKAHUSA

['eomerpus

6.1

[unuaapudeckass MOBEPXHOCTh, 00pa3yIoUIHe MIINHAPHUECKOW MOBEPXHOCTH, OCh
UATUHAPUYECKON TOoBepXHOCTU. [{unmHap: ocHOBaHUsT UM OOKOBask MOBEPXHOCTH,
oOpasytomas 1 0Ch, TUIOIaAh OOKOBOW U MOJIHOW TTOBEPXHOCTH

6.2

Konunueckas moBepxXHOCTh, 00pa3yronie KOHUYECKON MOBEPXHOCTH, OCh U BEpIINHA
KOHMYECKOW mMoBepXxHOCTH. KOHyC: ocHOBaHME W BeplIMHA, oOpasyiomias U OCh,
mIonaab OOKOBOW WM TOJHOH TMOBEPXHOCTH. YCEUEHHBIM KOHYC: 0Opasyrolue H
BBICOTA, OCHOBAHUA U OokoBas IMOBECPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, uamMeTp, IUIOMIAlb MOBEpXHOCTU chephl. B3anmHoe
pacnonoxkeHue cdepbl U TUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, MIomaIsb

cepsl

6.4

N3006paxenue Ten BpalieHus Ha MI0CKOCTH. Pa3BépTka nunuHapa U KoHyca

6.5

KomOuHnammu Ten BpameHus 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, OMTMCAHHBIA OKOJIO
cdepsl, cdepa, BiMcaHHAs B MHOTOTPAaHHHK, WIH TEJIO BPAIICHUS

6.6

[Tonatue 06 oO0bEMe. OcHOBHbIE cBoiicTBa 00BbEMOB Ten. Teopema 00 00BEME
NPSMOYTOJIBHOTO Mapaiesienunena u cieacTsusd u3 He€. O0bEM LHWIMHIpA, KOHYCA.
O06BEM mapa u wiomaas cheps

6.7

[TogoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXKY TUIOMAIMU TTOBEPXHOCTEMH,
00BEMaMHU ITOTOOHBIX TEN

6.8

Ceuenust nuiIMHApa (MapajjieIbHO W TMEPHEHAUKYJISIPHO OCH), CEYEHMs] KOHyca
(mapasuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPLIMHY ), CEUeHHsI 11apa

6.9

BekTop Ha miockocty M B npocTpaHCTBE. CII0)KEHME W BBIUUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. PasnoikeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuno mapamnenenunena. Pemenue 3anad, CBA3aHHBIX ¢ IPUMECHEHUEM
IIPaBUJI ICUCTBUM C BEKTOPaMU

6.10

[IpsmoyronbHast cuctemMa KOOpIMHAT B IpocTpaHcTBe. KoopauHaThl BEKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaxX. Yroid Mexay BekTopamu. CkaispHoe
IIPOU3BEICHUE BEKTOPOB. BbIUMCIIEHHE YIVIOB MEXKIy IPSIMBIMU U IUIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELICHUHA FEOMETPUUECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiembie TPeOOBAHMS K MPEAMETHBIM Pe3yJbTATaM O0CBOCHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 001ero
TpedoBaHus o0pa3oBaHusi

Brnagenne MeromaMu J0Ka3aTeNbCTB, AJITOPUTMAMHU pELICHUS 3aady;
yMeHue (GopMyJIMpOBaTh W ONEPUPOBATH MOHATHAMM: ONpEIETICHHE,
akcuoma, TeopeMma, CIEeACTBHE, CBOICTBO, NpPU3HAK, J0KA3aTelIbCTBO,
pPaBHOCHJIbHBIE (DOPMYJIMPOBKH; HMPUMEHSTh MX; YMEHHE (OpPMYIHpPOBATH
oOpaTHO€ M NPOTUBOMNOJIOXKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIIPUMEDBI, HCIOJIB30BaTh METOJ MAaTeMaTU4EeCKOW HWHAYKLNU;
MIPOBOAMTH J0KA3aTeNbHbIE PACCyKIEHHUS MPH PELIEHUU 3a]1a4, OLIEHUBATh
1 JOTMYECKYI0  IPaBWIBHOCTh  PACCyXJIEHHUH; yMEHHME OIepHpOoBaTh
MOHATHSIMH: MHOKECTBO, IOJIMHOKECTBO, ONEpalMy HaJ MHOKECTBAMU;
YMEHUE  UCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar s
ONMCAHUs PEATBHBIX MPOIIECCOB U SIBJICHUN U MPU PELICHUH 3a/1a4, B TOM
qucie U3 IpYrux y4eOHbIX MPEIMETOB; YMEHUE ONEePUPOBATH MOHATUAMU:
rpad, CBsI3HBIN Tpad, 1epeBo, MUK, Tpad HA MIIOCKOCTH; YMEHHUE 331aBaTh
U OINHUCHIBATh Ipadbl Pa3IMYHBIMU CIIOCOOAMU; UCIONB30BaTh Tpadbl Ipu

pelieHuu 3a1a4y

YMeHHe OmnepupoBaTh MOHATHUSAME: HATypajbHOE YHCJIO, IEI0e YHCIIO,
CTEMCHD C IEJIbIM MOKa3aTesieM, KOPEHb HATYPaIbHON CTEIEHH, CTETEeHb C
palMOHAJIBHBIM I10KAa3aTCJICM, CTCIICHL C HeﬁCTBHTCJ’IBHBIM IIOKa3aTecJIEM,
norapuM dYHUCIa, CHHYC, KOCHHYC M TAHI'CHC MPOW3BOJHHOTO 4YHCIIA,
OCTaTOK MO MOIYJI0, PAUOHAIBHOE YHUCIO, UPPALUOHAIBHOE YHUCIIO,
MHOKECTBA HATypaJbHBIX, IEJbIX, PAIlMOHAIBHBIX, JICHCTBUTEIBHBIX
YUCCJI; YMCHHC HUCII0Jb30BAaTh NNPU3HAKKU ACIIMMOCTH, HauMEHbBIIUN O6H_[I/II71
JIeTUTeNIb W HaWMeEHbIee oOIllee KpaTHoe, aaroputMm EBkinma mnpu
pelICHUH 3a4a4; 3HAKOMCTBO C pa3JIMYHbIMU MMO3UIIUOHHBIMH CUCTCMaMU
CUHUCIICHUS; YMEHHE BBIMIOJHAThH BHIYMCIICHUE 3HAYCHUIN U ITPeoOpa3oBaHus
BBIPOKEHUH CO CTEMeHsSMU W jorapudmamu, mpeodpa3oBaHus IPOOHO-
palMOHAIBHBIX  BBIPAKEHHI; YMEHHE  ONCPUPOBATH  TOHSITUSMHU:
MOCJICIOBATEIbHOCTh, apu(MeTHUeCKass MPOrpeccHs, TeOMETpUICCcKas

nporpeccusi, OECKOHEYHO YOBIBarolas T'eOMETpUYECKas IPOTpeccus;




yMEHHME 3a/1aBaTh IIOCJIEJOBATEIbHOCTH, B TOM YHUCJIE C MOMOUIbIO
PEKYPPEHTHBIX (POpMyYJI; yMEHUE ONEpUpOBaTh MOHATHAMU: KOMIUIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCNAa, MOJYJb U apryMeHT
KOMIUIEKCHOTO ~ yHcia, ¢Gopma  3aluCd  KOMIUIEKCHBIX  4HCell
(reoMeTpuveckas, TPUTOHOMETpUYECKass MW alreOpanyeckas); yMeTh
MIPOU3BOIUTh apu(METHUECKUE JAEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
MIPUBOJIUThH MPUMEPHI HCIOIb30BaHUS KOMIUIEKCHBIX YMCEN; OIEpUPOBATh
HNOHATHSIMM:  Martpuua 2X2  wm 3X3, oOmnpenenuTenb  MaTpULBL,

FCOMeTpI/ILIGCKI/II\/'I CMBICJI OITPECACIIUTEIIA

YMeHune omnepupoBaTh MOHATHIMU: palMOHAIbHBIC, HPpPALUOHATIBHBIC,
MOKa3aTebHble, CTENEHHBIC, JIOTapuMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUSI ¥ HEPABEHCTBA, MX CHUCTEMbI, yMEHHE OINEPUPOBATH
MOHATUSMU: TOXAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUEe, ypaBHEHHUE,
HEpPaBEHCTBO, CHCTEMa YpaBHEHUW M HEPABEHCTB, PaBHOCWJIHHOCTD
ypaBHEHUN, HEpPaBEHCTB U CHCTEM; YyMEHHE peulaTb ypaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMBl C TIOMOIIBIO PA3IUYHBIX MPUEMOB; pEIIATh
ypaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C [apaMeTpoM; MPUMEHSTH
ypaBHEHUsI, HEPABEHCTBA, MX CHUCTEMBbI JII PEIICHHUS] MaTeMaTHYeCKUX

3a/lav U 3a71a4 U3 pa3JINIHbIX obnacrei HAaYKU U peaanoﬁ KHU3HHU

YMeHHue onepupoBaTh TOHATHSAMH: (DYHKIUS, 4YETHOCTh (DYHKIIHH,
NEPUOIUYHOCTD (PYHKIIUH, OTPAaHMYCHHOCTh (PYHKUIUH, MOHOTOHHOCTH
GbyHKIMHM, SKCTpeMyM (QYHKIIMH, HauOOJbIee W HaUMEHbIee 3HAYCHUS
(GYHKIMM Ha TPOMEXYTKE, HEMpepblBHAS (DYHKIUS, aCUMIITOTHI Tpaduka
GyHKIMHU, TiepBasi U BTOpasi MPOU3BOAHAS (DYHKIMH, T€OMETPUICCKUN U
¢u3nyeckuif CMBICT TPOM3BOJHOHM, TepBOOOpasHas, ONpeaeTEHHBII
WHTETpaj; yYMEHHE HaxXOIUTh aCUMNOTOTHl Tpaduka (YHKIHH;, YMECHHE
BBIUMCIIATH  NPOU3BOAHBIE CYMMBI, IPOU3BEICHHS, YaCTHOIO U
KOMIIO3UIIMN (YHKIIMHA, HAXOJWUTh ypaBHEHHWE KacaTelbHOH K rpaduky
(GyHKIMK; YMEHHE HaXOIUTh MPOU3BOJAHBIC 3JIEMEHTAPHBIX (QYHKLUH;
YMEHHE HCIIOJIB30BaTh MPOU3BOMHYIO [UIA UCCIECHAOBaHHUS (DYHKIIHIA,
HaXOJWTh HauOONbIIME M HAUMEHbIIWE 3HA4YeHUs (YHKIUI; CTPOUTH
rpaduKd MHOTOWICHOB C HCIIOJIb30BAaHUEM armapara MaTeMaTH4ecKOro
aHalu3a; MOPUMEHATh MPOU3BOAHYIO JUIA HAXOXKICHHS HAWITYyYIIETO
peleHusi B MPHUKIAJHBIX, B TOM YHCJE COIHMAIbHO-DKOHOMHUYECKUX U
(dbu3MUeCKUX 3aJavax; HaXOJUTh IUIOMIAIN U 00BbEMBI (QUTYP C TOMOIIBIO

HHTCrpaia;, MNpUBOAWTL HNPHUMEPbI MAaTEMATUYCCKOIO MOACIIMPOBAHUA C




MOMOUIbI0 AU PepeHLInaTbHbIX YPaBHEHUM

YMeHnue onepupoBath NOHATUAMU: Tpaduk (GyHKIMU, oOpaTHast QyHKLHUSA,
KoMno3uuusi (QyHKUUH, nuHeiiHas ¢QyHKUMSA, KBaapaTU4yHas (QYHKIUA,
panuoHanbHas (QyHKUMSA, cTeneHHas (yHKUMSA, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHEe (YHKIMH, TOKa3aTelbHas U
aorapumuueckas QyHKIMM; YMEHUE CTPOUTh TIpadUKH HU3yYEHHBIX
GyHKIUH,  BBINONHATH  mpeoOpa3oBaHus  TpadukoB  (PyHKUIHH,
HCIIOJIb30BaTh I'padUKH JUIsl U3yYEHUs MPOLECCOB M 3aBUCUMOCTEH, MpuU
peleHnH 3a7ad U3 APYruxX y4yeOHbIX HPEAMETOB W 3a/ady U3 peabHOU
KHU3HHM, BBIpAKATh (OpPMyJaMH 3aBHCHMOCTH MEXIY BEIWYHHAMU;
UCIOJIb30BaTh CBOWCTBA U IpaduKu (QYHKUMH JUIs pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3a/Ja4 C IapaMeTpaMu; H300pakaTh Ha KOOPIHMHATHOU

IIJIOCKOCTHU MHOXXCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

VYMeHue pemate TEKCTOBBIE 3a/laud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JIBUKEHUE, pabOTy, CTOMMOCTb TOBAapOB U
yCIIyT, HaJIOTH, 3a/a4i U3 00JaCTH yNpaBJICHUsS JIUYHBIMU U CEMEHHBIMU
(uHaHCAMU); COCTABIATH BBIPAKEHHS, ypaBHEHHs, HEPABEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 33Ja4dd, HUCCIENOBATH IOIYYCHHOE DEIIECHUE U
OLIEHUBATh IPABJIONOAOOHOCTh pPE3YyJbTATOB, YMEHHE MOJICINPOBATH
peaJbHBIE CUTyallMd Ha S3bIKE MAaTEMaTHKH; COCTABJIATH BBIPAXKCHMUS,
YPAaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4H, UCCIIEI0BATh
IIOCTPOEHHbIE ~ MOJIEIM C  HCHOJBb30BAHMEM  ammapara  ajareopsl,

HMHTEPIPETUPOBATH ITOIYUYEHHBIN pPE3yJIbTaT

YMeHue omnepupoBaTh MOHATHUSAMHU: CpeHee apu(pMeTHUecKoe, MeIuaHa,
HauOoJblllee U HaMMEHbIIIee 3HAUYEHHUs, pa3Max, JUCIepCcHus, CTaHAapTHOe
OTKJIOHEHHE YMCJIOBOTO HAbOpa; yMEHHE HU3BJeKaTb, MHTEPIPETUPOBATH
nH(pOopMalInIo, MPEACTABIEHHYIO B TaOIUIaX, Ha auarpammax, rpadukax,
OTPaXKaIOIYI0 CBOMCTBA PEAIBHBIX IIPOLIECCOB U SBJIICHUH; NPEACTaBIATh
nH(pOpMalLlMI0O C T[OMOIIBI0 TabMUIl W JAMarpaMM; HCCJIEeI0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C NPUMEHEHHEM TIpaduyecKux
METOJIOB U 3JIEKTPOHHBIX CPEACTB; rpapUuecKu UCCIEe0BaTh COBMECTHbBIE

Ha6J'IIO,[[eHI/I$I C IIOMOUIBIO JUarpaMm pacCCUuBaHUs U JIMHENHOMN perpeccun

YMeHue onepupoBaTh IOHATHAMH: CIy4YaWHBIA OIBIT U CIIy4ailHOE
cOOBITHE, BEPOSTHOCTb CIIy4aHOTO COOBITHS; YMEHUE BBIYUCIATH

BCPOATHOCTH C HUCIOJB30BAHUCM Fpaq)I/I‘{eCKI/IX METOHOB; IMPUMCHATH




(GopMyIbl CHOXEHUSI W YMHOXKEHHUS BEpOSTHOCTEH, (OpMyIiy IOJHON
BEpOSATHOCTH, Gopmyiny bepHymiu, komOuHaTOpHBIE (akThl U (HOPMYIIbI;
OLICHMBATh BEPOSATHOCTU pealbHBIX COOBITHI; yMEHHE OINEepPUPOBATh
MOHATUSAMM:  CllydaliHas BEJIMYMHA, pPACIpPENEIICHUE BEPOSTHOCTEH,
MaT€MAaTHYECKOE OXXHUJAHWE, IUCIEPCUs W CTaHAAPTHOE OTKJIOHEHHE
CllyuallHOM  BeNWYMHBL, (QYHKIHMH paclpedeiieHus U IUIOTHOCTH
PaBHOMEPHOTO, MTOKA3aTEIbHOIO0 U HOPMAJIBHOTO PaCHpPEIEICHUN; YMCHHUE
HCIIO/Ib30BaTh CBOMCTBA U3YYECHHBIX PACIpPEIEICHUN U peLIeHUs 3a1ad4;
3HAKOMCTBO C MOHSATHUSIMU: 3aKOH OOJBIINX YMCE, METOJbl BHIOOPOUHBIX
HCCIENOBAHUN; YyMEHUE IIPUBOJUTH IIPUMEPBl IPOSBICHHUS 3aKOHA
OONBIINX YHCEN B TPUPOJHBIX W OOIIECTBEHHBIX SIBJICHUSAX; yMEHHUE
OIIEpUPOBATh IMOHATUSAMU: COYETAHUE, NEPECTAHOBKA, YNCIO COYETAHMH,
YHCIO0  TEPecTaHoOBOK; OwHOM  HpIOTOHA; yMeHHWE  NPUMEHATH
KOMOMHATOpHbIE (paKThl U pacCyXACHHs JUIsl PELIeHUs 3a]ad; OLEHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHH; COCTaBISTH BEPOSTHOCTHYIO MOJEINb U

HHTCPIPCTHUPOBATH l'IOJ'IyLIeHHHﬁ pe3yiibTaTt

YMeHue omnepupoBaTh MOHATUSMH: TOYKA, MpsAMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIia, IUIOCKUW Yroj, JBYTPaHHbIN
yIoJ, TPEXTPAaHHBINA yroj, CKpPEUIMBAIOIINECS NPsIMbIe, MapajuIeIbHOCTh U
NEPpHNCHAUKYIIIPHOCTE IMPSAMBIX U HJIOCKOCTGfI, Yroia MEXAy IpsSIMbIMH,
Yroia MeXAy MpsAMONM M IUIOCKOCTBIO, YIOJI MEXIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKM JO IUIOCKOCTH, PAacCTOSIHUE MEXIY NPSIMBIMH,
paccTosiHUE MEXJy IUIOCKOCTSMHU; YMEHHE HCIIOIb30BATh MPHU PEIICHUHU
3aa4 U3Yy4YCHHBIC (I)aKTBI U TCOPCMbI INUIAHUMCETPUH, YMCHHUC OLICHUBATH
pa3Mepsl OOBEKTOB OKpPYXAIOIIero MHUpPA; CTPOUTh MaTeMaTHYeCKHe
MOoACIM C IMOMOHIBIO TCOMCTPHYCCKUX MOHATHH U BCJIMYMH, pCIIATbh

CBA3aHHBIC C HUMU IIPAKTHYCCKUEC 3a1a4n
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YMeHne omnepupoBaTh MOHATUSIMH: IUIOMANb (UTYPBHI, 00BEM (QUTYPHI,
MHOT'OI'paHHUK, HpaBHJ’IBHLIfI MHOT'OIrpaHHUK, CCUYCHHUC MHOI'OIpaHHHUKA,
KyO, Tapajenenuren, npu3Ma, OUpamMuaa, Qurypa W TOBEPXHOCTh
BpallleHHs], IWIUHIP, KOHYyC, Imap, cdepa, IUIOmAnb cdepsl, MIOLaab
MOBEPXHOCTH MHUPAMUJbI, TMPHU3MBI, KOHyCa, HWIHHApPA, O00BEM Kyoa,
IPAMOYTOJIBHOTO IapajulelIenunena, NIUPAaMUAbl, IIPU3MBbI, LHIUHIPA,
KOHyca, Iapa, pa3BEPTKa IMOBEPXHOCTH, CEUCHHsI KOHYca W IHIMHIPA,
napajuieibHble OCH WJIM OCHOBAaHHMIO, CEUEHHE Ilapa, IUIOCKOCTb,

Kacaomasca cheppl, UWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEYEHHE




MHOTOTpaHHHUKa, M300pa’kaTh MHOTOTPAaHHUKH, (PUTYypbl U MOBEPXHOCTU
BpALlEHUsI, UX CEUYCHHUs], B TOM YHUCIIE C IIOMOILIbIO IEKTPOHHBIX CPEICTB;
yMEHHE NPHUMEHATH CBOMCTBA I'€OMETPUYECKUX (DUTYp, CaMOCTOSATEIBHO
(bopMyIMpOBaTh ONpPEeNCHHs 3y4aeMbIX (UTYp, BBIABUTaTh TUIIOTE3bI O
CBOMCTBaX M MpHU3HAKaX TIEeOMETPUYECKUX (uUryp, oOOCHOBBIBATH WIIU
OlpoBepraTb UX; YMEHHE MPOBOJIUTH KiaccuuKauuioo Quryp 1o
pa3IMYHBIM [PHU3HAKaM, BBIIOJHATh HEOOXOJUMBIE JIOMOJHUTENIbHBIC

MIOCTPOEHUS
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YMeHue onepupoBaTh MOHATHSIMH: JBUXKEHHE B  IPOCTPAHCTBE,
MapajuIeNIbHBIA MEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOpOT, mpeoOpa3zoBaHue MoA0OMs, TOAO00HBIE (UTYPBI; YMEHHE
pacrmo3HaBaTh paBHBIC W TOJO0HBIC (DUTYPBI, B TOM YHCIE B MPUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOIb30BATh T€OMETPUYCCKIE OTHOILICHUS TPU
pelIeHn: 3a/lad; HaXOJWTh T'C€OMETPHUYECKHE BEIWYHMHBI (JITMHA, YTOJ,
TI0IIa b, 00BEM) TIPU PEUICHUU 3ajad M3 JPYTHX YYeOHBIX MPEJAMETOB U
W3 peajbHOW J>KWU3HM, YMEHHE BBIYHCISATH T'C€OMETPHYECKHE BEIIMIMHBI
(mMHA, yroi, IJIONaab, OOBEM, TUIOMAJb TOBEPXHOCTH), HCIIOIB3YS
M3y4YeHHBIE (OPMYIJIBI H METOJBI, B TOM YHCIIC: TUIOMIAJb MOBEPXHOCTH
MUpaMHIIBI, TIPU3MBI, KOHYCA, IMIMHIpA, Twiomans chepbl; 00béM KyOa,
MPSIMOYTOJIFHOTO  MapajuIeNenuIea, MUPaMUAbl, TPU3MBI, IHIUHIPA,

KOHYCa, [I1apa; yMEHHE HaXOAUTh OTHOIIEHHE 00bEMOB MOI00HBIX QUTYP
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YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHUCTEMa KOOpAMHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPIWHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BE/ICHHE BEKTOpa Ha YHUCIO, pa3lIOKEHHWE BEKTOpa Mo 0as3ucy,
CKaJsIpHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BEACHUE, YOl MEXKIy
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH M KOOPAMHATHBIN METOJ

JUISL PELICHUs] TeOMETPUUYECKHUX 3aay M 3a]a4 APYTUX yUeOHBIX MPEIMETOB
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YMmenue BBI6I/IpaTB HOI[XO,I[HH_II/Iﬁ MCTOJ AJid pCIICHUA 3ala4r, IOHUMAaHHC
SHAYUMOCTH MATEMATUKW B HU3YUCHHUH TMPUPOJHBIX H O6H_[eCTBeHHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSBJICHUC 3aKOHOB
MaTEMaTUuKN B UCKYCCTBEC, YMCHUC NTPHUBOJUTH MMPUMEPBI MAaTEMATUICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTHUYECKOU HAyKH




IHEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA
EI'D 11O MATEMATHUKE

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1 Uucna v BBIYUCICHUS
1.1 Hatypanbuble u nensie yrcina. [Ipu3Haku 1eIMMOCTH HENbIX YHCeT
12 Panmonaneupie uncna. OOBIKHOBEHHBIE W JIECATUYHBIE JPOOH, MPOICHTHI,
’ OCCKOHEYHBIC TTEPUOIUUECKHE TpodH
13 Apudmernueckuit KOpPEHb HaTypajibHOU CTEIICHH. JevicTBus c
' apu(pMeTHYeCKUMU KOPHAMHU HAaTypalbHOMN CTETIEHU
L4 Crenenp ¢ nensiM nokasareneM. CTENeHb € palMOHAIBHBIM IIOKA3aTEJIEM.
' CBoiicTBa CTeNIEHU
L5 CuHyC, KOCMHYC M TaHIE€HC YHCIOBOTO aprymeHTa. ApPKCHHYC, ApKKOCHUHYC,
' apKTaHI€HC YKCJIOBOIO apryMeHTa
1.6 Jlorapudm uyucna. /lecsTudHble U HATYpaJIbHbBIE JOTrapu(pMBbI
JleiictButenpHble 4yncia. ApudmeTndeckue omnepanuu C ACHCTBUTEIbHBIMHU
1.7 gucnamu. [IpuOmmk€HHbIe BBHIYHUCICHUS, MpaBWiIa OKPYTJICHHS, MPUKUAKA U
OLICHKA Pe3yJIbTaTa BIYUCICHUI
1.8 [Ipeo6pa3oBanue BbIpaKeHUI
1.9 KommiekcHbie yncna
2 VYpaBHEeHUS U HEPABEHCTBA
2.1 Ienpie u 1poOHO-paMOHATILHBIC YPAaBHEHUS
2.2 HppannoHanbHbele ypaBHEHUSA
23 Tpuronomerprdeckue ypaBHEHUS
2.4 [Toka3zaTenbHBIE U JTOTApHUPMHUUECKIE YPAaBHEHHS
2.5 Llenbie u 1poOHO-paIOHAIEHBIE HEPAaBEHCTBA
2.6 HppanmonanbHbple HEpaBEHCTBA
2.7 [Toka3zaTenbHbIC U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckne HEpaBEHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeaeauTenb MaTpUIIbI
3 OyHKIUU U Tpaduku
3.1 OyHkuus, cnocoOsl 3aganust GyHkuuu. I'papuk Gynkunn. BzaumHo obpartHbie




¢yukuuu. Yétheie u Heu€éTHbIe QyHKIMU. [leproamueckue GpyHKINI

OOnacte ompeneneHuss ¥ MHOXECTBO 3HaueHW ¢GyHkimu. Hymm ¢yHKImm.

[TpoMexXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKITUH.

32 Maxkcumymbl 1 MUHMUMYMBbl (yHKIMM. HauOosnbliee W HauMeHblIee 3HAYCHHE
(GYHKLIMU HAa IPOMEKYTKE
313 CreneHHas (yHKIMS ¢ HaTypajJbHBIM M LeJIBIM IOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpHs -0l CTEHEHH
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazarenbHas u gorapudmuueckas GQyHKLINU, X CBOMCTBA U IrpaduKu
16 Touku paspsiBa. Acumnrtorsl TpadukoB ¢ynkuuid. CpolicTBa (yHKUUH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnemoBaTenbHOCTH, CIIOCOOBI 33JaHUS TIOCIIE0BATEILHOCTEH
18 Apudpmernueckass UM reomerpuueckas nporpeccur. @DopmMyna  CIOXKHBIX
' IIPOLIEHTOB
4 Hayana maTemMaTuueckoro aHanusa
4.1 [TpousBonHas Gynkuuu. [Ipou3BoaHbIe 3IeMEHTAPHBIX QYHKIUN
[IpumeHeHHE MPOU3BOAHOM K HMCCIENIOBaHMIO (YHKUMH HAa MOHOTOHHOCTb MU
4.2 SKCTpeMyMbl. HaxoxaeHue HauOoJbIIEro ¥ HAaMMEHBIIEro 3HaueHUs! (QyHKIUU
Ha OTpe3Ke
4.3 [TepBoobpaznas. MuTerpan
5 MHokecTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu Haj MHOKecTBaMH. [{uarpammel Ditiepa — Benna
52 Jloruka
6 BeposiITHOCTB U cTaTUCTHKA
6.1 OmnwucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTD
6.3 KombunaTtopuka
7 ['eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHuKu
7.4 Tena v MOBEpPXHOCTH BPAILLEHUS
7.5 Koopaunatsl u BEKTOpBI




