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IMNOACHHUTEJIBHASA 3AIINCKA

['eomeTpus siBIsieTCS OAHUM U3 0Aa30BBIX KypCOB Ha YPOBHE CPETHETO OOIIEro
oOpa3oBaHMs, TaK Kak O0O0ECleYyMBAaeT BO3MOXHOCTbh M3yYEHUs AUCLUILINH
€CTECTBEHHO-HAYYHOW HAIIPaBJIEHHOCTH W NPEAMETOB T'YMAHMTAPHOIO IMKJIA.
[TockonbKy J0TMYECKOE MBILILIEHUE, (HOPMHUPYEMOE NTPU N3YUEHUH 00yUYarOIIUMUCS
MNOHATUHUHBIX OCHOB TE€OMETPHH, IpPH JOKA3aTeIbCTBE TEOPEM M MOCTPOCHUU
LEMOYKH JIOTHYECKUX YTBEPKICHUN NIPH PEILIEHUH F€OMETPUYECKHX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPraTb TMIOTE3bl HENOCPEACTBEHHO MCIOJIB3YIOTCS IPHU
peILIEeHNH 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YaCTHOCTU (PU3UUYECKUX 3a/a4.

[lens ocBoeHUst mporpaMMbl yueOHoro Kypcea «I'eomeTpus» Ha yriryOoJEHHOM
YPOBHE — pa3BUTUE UHAUBUAYATBHBIX CTIOCOOHOCTEN 00yUYalOIMUXCs TPU U3yUEHUU
F€OMETPUU, KaK COCTAaBJIAOMIEH MpeaMeTHo obnactu «Marematuka u
uHpOopMaTHKay» yepe3 obecreueHne BO3MOKHOCTH IPUOOPETEHHSI M UCTIOIb30BaHUS
Oonee r1yOOKMX reOMETPUUECKUX 3HAHUM U IEUCTBUM, crielu(UIHBIX T€OMETPUH,
¥ HEOOXOIUMBIX JJIsl YCHEMIHOTO MPOdecCHOHAIBHOIO0 00pa30BaHusl, CBA3aHHOTO C
UCI0JIb30BAHUEM MAaTEMAaTHKH.

[TpuopureTHpIMH 3aJauyaMu Kypca TE€OMETPUH Ha YIUIyOJEHHOM YpPOBHE,
PacIIMPSIOUIMMH U YCUJIMBAIOIIUMU Kypc 6a30BOr0 YPOBHS, SIBISIOTCS:

pacuIMpeHne MPEACTABICHUS O TEOMETPUN KaK YaCTH MUPOBOU KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYIKAIOIIUM MUPOM;

(dopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypaXx Kak o
BOKHEHUIINX MAaTEMATHYECKHX MOJEISAX, MMO3BOJSIIOIMIMX ONKMCHIBATH U H3y4aTh
pa3HbIE SBJICHHS OKPYKAIOLIEro MUPA, 3HAHUE TOHATUIHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuu;

dbopMHpoBaHHEe ~ yYMEHHMS  BJIAJE€Th  OCHOBHBIMM  MOHSATHUSMHU O
IPOCTPAHCTBEHHBIX (PUTrypaX M HX OCHOBHBIMHU CBOMCTBAaMH, 3HAHHE TEOPEM,
dbopMyn UM yMeHHE MX NPHUMEHATb, YMEHHS OKa3bIBaTh TEOPEMbI M HAXOJIUTh
HECTaHJIapTHBIE CTIOCOOBI PEIICHNUS 3a/1aY;

dbopMHpoBaHrE YMEHHS paclio3HaBaTh HA YepTekKax, MOACNISIX U B pealbHOM
MUpE MHOTOTPAHHUKM M Tejla BpalleHUs, KOHCTPYMpPOBAaTh T€OMETPUYECKUE
MOJIEIIN;

dbopMupoBaHHE TMOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOT'O MOCTPOCHUS
MaTeMaTUYeCKUX TEOpHi, (popMHpOBaHME MOHMMAHUS POJIM AKCUOMATUKH IPHU
MPOBEICHUH PACCYKJICHUN;

(dbopMHpOBaHHWE yMEHUS BIAAETh METOJAMHU JOKA3aTeIbCTB M aITOPUTMOB
pEILICHHs], YMEHUS UX IPUMEHATh, TPOBOJIUTH JOKA3aTEIbHbIE PACCYKJICHUS B XO/1€
pEeLIeHUs] CTEPEOMETPUUYECKMX 3aJad M 337a4 C MPAKTUYECKUM COIEPKaHHUEM,
dbopMHpoBaHUE TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



000CHOBaHUYM MaTEMATUUYECKUX YTBEPKJICHUN U POJIU AKCHOMATHUKH B TIPOBEJICHUH
JNEAYKTUBHBIX PaCCy>KJICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEJUIEKTyalbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00yUarOIIMXCsl, TO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIILCKUX
YMEHUM, KpUTUYHOCTHU MBIIUICHUS, THTEPECA K U3YUCHUIO T€OMETPUU;

dbopmupoBanre (HYHKIIMOHATEHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPHH:
YMEHUSI PAaclo3HABaTh TMPOSBICHUS T'C€OMETPUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEaIbHBIX KU3HEHHBIX CUTYalMSIX U MPU U3YUYEHUH JPYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSL PEANbHBIX CUTyallUid, HCCIEIOBAHUSI TMOCTPOEHHBIX MOJIEEH,
WHTEPIPETALUU MTOJTYYSCHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKaTEIbHBIMU JMHUAMH y4eOHOro Kypca «['eomerpusi» B
10-11 xmaccax sBisrorca: «lIpsMble W IUIOCKOCTM B IPOCTPAHCTBEY,
«Muororpanaukn», «Tema BpameHus», «BeKTopsl M  KOOpAWMHATHI B
MPOCTPAHCTBEY, «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHSATUSIMUY, PEJIEBAHTHBIMU T€OMETPHUH Ha YIiayOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCHTCS KO BCEM COJEpKaTEIbHBIM JUHHUSAM Y4eOHOro Kypca, a
(GopMHpOBaHHE JIOTMYECKMX YMEHHMI  pacmpelnensieTcss He TOJBKO IO
CoJIep KaTeNIbHBIM JIMHUSIM, HO | 10 Togam oOyuenus. Cojepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pesyibTaTaM ocBoeHusi denepanbHoil padoueit
MporpaMMbl, pacrpeie€HHbIM 0 TojaM OOYy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCaM O0yYaroIIuecs
oOpaliaquch HEOJHOKpPATHO. OTO  MO3BOJIIET  OPraHM30BaTh  OBJAJCHHE
reOMETPUYECKUMU MOHATHUAMH U HABBIKAMU MOCJIEIOBATEIHHO U MOCTYNATENbHO, C
COOJTIO/IEHNEM MPUHIIUIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPECTABICHUN 00yUaIoOlUXCsl, pacIIupsis U yriryouiss
e€, 00pa3ys NpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUH Ha YIiyOJEHHOM YPOBHE MO3BOJISIET:

co3garb  ycnmoBus s guddepeHuuanuu  00ydeHHS, TMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMM, OO€CleunuTh YriyOJI€HHOE
U3YYEHUE T€OMETPHUH KaK COCTaBJsIoIIEH yueOHoro npeamera «MaTtemaTukay;

NOJATOTOBUTH OOYYaIOIIMXCA K MPOAODKEHUI0 H3YYEHUST MAaTE€MaTHKH C
yaéToM BBIOOpa Oymymield mpodeccun, obOecnednBas MPEEMCTBEHHOCTh MEXKIY
o01mM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «l'eomerpusi» Ha yriyOnEHHOM YpOBHE
otBoautcs 204 yaca: B 10 ximacce — 102 ygaca (3 yaca B Heneno), B 11 kimacce — 102
yaca (3 yaca B HeZIeN0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsiMBbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IIOCTPOCHHUHU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHue MNpsIMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECs,
napajuielibHble W CKpeluBaromuecs: mnpsmele. [IpU3HakuM CKpemuMBarOUXCs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IJIOCKOCTEN B IMPOCTPAHCTBE: NapajuIeIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD IPAMON
U 1uiockocTd. [lapamienbHoe M LIEHTpabHOE MPOEKTHUPOBAHUE, HM300pakeHUe
¢uryp. OCHOBHBIE CBOMCTBa MapajjIeNbHOrO MpoeKTUpoBaHus. M3o0paxeHue
buryp B mapasiesbHON MPOEKUUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, yroJ
MEXIy NPSMBIMA B IIPOCTPAaHCTBE. [lapayiepHOCTh TUIOCKOCTEN: MapaJuIeIbHbIE
IJIOCKOCTH, CBOICTBA MapaJuIeIbHbIX IJIOCKOCTEMN. [Ipocreimue
NPOCTPAaHCTBEHHbIE (QUIYyphl HA IUIOCKOCTH: TETpadAp, MapajulelenuIie],
IIOCTPOCHUE CEYEHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHINKYJIAPHBIE MIPSMbIC B
IIPOCTPAHCTBE, MNPSIMBIE MMAPAJUIEIABHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IIpsAMOU
MIEPIIEHAUKYJISIPHON IIJIOCKOCTH. OpTtoroHaneHOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE
OT IPSIMOM 710 MJIOCKOCTH, TPOEKIUS (PUTYPBI HA TUIOCKOCTh. [leprneHIuKyIspHOCTb
IJIOCKOCTEMN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEN. Teopema o Tpéx
NEPIECHINKYJISPAX.

VYrael B NPOCTPAHCTBE: YroJl MEXKAY NPSAMOW M IUJIOCKOCTBIO, ABYIPAHHBIN
yIOJI, JIMHEWHBIW yroJl ABYI'PAHHOIO yriya. TpEXTpaHHbI U MHOTOI'PaHHbIE YIJIbI.
CBOICTBA IJIOCKHUX YTJIOB MHOTOTPAaHHOTO yria. CBOMCTBA IJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIu1a. TeopeMbl KOCHHYCOB M CHHYCOB JUUISl TPEXTPAHHOTO yTJIA.

MHororpaHHuKHU

Buapel MHOrorpaHHMKOB, pa3BEpTka MHOrorpaHHuka. IIpusma: n-yrosbHas
npu3Ma, npsMasi 1 HaKJIOHHasi IPU3Mbl, OOKOBAsi U MOJHAs TOBEPXHOCTb MPU3MBI.
[Tapannenenunen, npsMOYTOJIbHBIN NapaJlIEICIUNE] U €ro cBoMcTBa. KpaTyalimue
MyTH Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Mupamuaa: n-yronpHas nupaMujia, MpaBUJIbHAS U yceuEHHAS
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHEW NpPaBUIBLHOW MUPAMUJIBIL.
[IpaBriIbHBIE MHOTOTPDAHHUKH: NPAaBUJIbHAs INpPHU3Ma W IpPaBWIbHAs NUPAMHJA,



IpaBWIbHAs TPEYroJbHAs MUPAMU/JIa U IPaBUIIbHBIN TETpasap, KyO. Ilpencrasienue
O MPaBUJIbHBIX MHOTOTPAHHUKAX: OKTa3Ap, JOJAECKA3AP U UKOCABP.

BreluncneHue 3J€MEHTOB MHOTOIPAaHHUKOB: péOpa, AuaroHaid, YrJbl.
[Tnomans OOKOBOW MOBEPXHOCTM M MOJHOM MOBEPXHOCTH MPSAMOW IPU3MBI,
IUIOIIA{b OCHOBAHMIA, TE€OpEeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOii mpu3Mel. [1nomans
OOKOBOIl MOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOW MUPaMHIbI, TEOpeMa O
IJIOIIA/IA YCEUYEHHOW MUPAMHUIBI.

CummeTpuss B NOPOCTPAHCTBE. DIJIEMEHTBI CHMMETPUM  MPABUIIBHBIX
MHOT'OTPpaHHUKOB. CHUMMETpHsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJienunea, CUMMETPUS IPABWIBHBIX NPU3M, CUMMETpUsS IPaBUIBHOU
MAPaAMHU/IBI.

BekTopbl H KOOPANMHATHI B POCTPAHCTBE

[IoHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIECHHBIE MW  IMPOTUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [[€HCTBUSI ¢ BEKTOpAMU: CIO0KEHUE
U BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucino. CBOMCTBA CIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHUSI BEKTOpPA Ha YHCIIO.
[lonATHE KOMIUTaHApHBIE BEKTOPHI. lIpU3HAK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O PaA3JIOKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHAapHBIM  BeKTopaMm. [IpsmoyrompHas  cucrema  KOOpAMHAT B
npoctpadcTBe. KoopauHaTel Bektopa. CBs3b MEXIAYy KOOpPIWHATAMHU BEKTOpA U
KOOpAMHATAMUA TOYEK. YTOJN MeXIy BekTopamu. CkalspHOE MpPOU3BEIAECHUE
BEKTOPOB.

11 KIIACC

Tesa Bpaimenus

[ToHsTHA: WIMHIpPUYECKAss [OBEPXHOCTb, KOHWYECKas IOBEPXHOCTD,
cepuyeckass TMOBEPXHOCTb, OOpasyromue MoBepxHocTed. Tema BpamieHUs:
WINHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U IJIOCKOCTH, KacaTejabHasl IUIOCKOCTh K cepe. M300paxxkeHue Ten BpalleHHs Ha
mockocTu. Pa3BépTka nunuHapa u konyca. Cummerpus chepsl U mapa.

O0béM. OcHOBHBIE CcBOWCcTBAa 00BEMOB Ten. Teopema 00 00bEME
OpsIMOYTOJIBHOTO Tapaienenunena M cienctsus u3 He€. OO0bEM npsMol u
HAKJIOHHOM MpU3MBbl, IWIMHAPA, MUpaMHUIbl U KOHyca. OO0BEM 1apa U MapoOBOI0O
CerMeHTa.

KoMOuHanuu Ten BpauieHuss U MHOTOrpaHHUKOB. [Ipu3ma, BhnHcaHHas B
IWIMHApP, ONHCaHHas oOKojJo IpunHapa. llepeceyenune cdepsl u mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbro. [loHsSTHE MHOTrOrpaHHUKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BNUCAHHON B MHOTOIPAHHUK WJIH TEJO
BpaIleHUS.



[Tnomane MoBEpXHOCTH LMWIMHJIpA, KOHYycCa, IJIOW@Aab cepbl U €€ yacTew.
[Togobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodusi, romoreTus. Pemienue 3agau Ha
IIJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOMIOB.

[locTpoeHune ceuyeHnii MHOTOTPAaHHUKOB U TEJI BPALCHUS: CEUEHUS [IWIMHAPA
(mapaJyieIbHO YW MEPIEeHANKYISIPHO OCH), CEUYEeHHS KOHyca (mapaijieiabHble
OCHOBAaHMIO U TIPOXOJIAIIME YepPE3 BEPIIUHY), CEUCHUS 11apa, METObl IIOCTPOCHHUS
CEYEHUM: METOJ CIEI0B, METOJ BHYTPEHHETO NMPOEKTUPOBAHUS, METOJ IEPEHOCA
CEKYILEH MIIOCKOCTH.

BekTopbl U KOOPANMHATHI B POCTPAHCTBE

Bekropsl B mpocTpaHcTBe. Oniepaunu HaJ BEKTOpaMu. BeKTOpHOE YMHOKEHHE
BEKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUsA. lIpsMoyronpHas cucrema
KOOpAMHAT B mpocTtpaHcTBe. KoopauHaTel BekTopa. PasmoxkeHue BekTtopa Mo
0azucy. KoopanHaTHO-BEKTOPHBII METO IPHU PELIEHUU T€OMETPUUECKUX 3a]ad.

JIBHKeHNsI B IPOCTPAHCTBE

JBrxenus: mpoctpancTBa. OtoOpakenus. JIBUXKeHUST U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBIWKEHUN. Buabl JBWXEHUN: TapauieNbHBIM IEpPEeHoC,
LEHTpaJbHasl CHUMMETPUS, 3€pKaJbHAs1 CUMMETPHS, IOBOPOT BOKPYT IPSAMOMU.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJAYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaanckoe BOCIMTaHHE:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUN 00YUaAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNCKOT0 OOIIECTBA, MPEACTABICHUE O MATEMaTUUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUU, MPOLEIYP
rpaXaaHckoro  oOmiectBa  (BBIOOpBI,  OMNpPOCHI U JIPyroe), yMeHue
B3aHMOJICMCTBOBATh C COLUMAJIBHBIMA HHCTUTYTAMH B COOTBETCTBUH C WX
GYHKIUSIMHA ¥ Ha3HAYCHHUEM;

2) naTpuoTHYeCcKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb POCCUUCKOM T'PaKIaHCKONW HACHTUYHOCTH, YBOKCHUS K
IIPOLIJIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOILICHUE K
JOCTHKEHUSAM POCCHMCKUX MATEMATHUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE JTHX [OCTIDKEHMM B JAPYTMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHME JYXOBHBIX LEHHOCTEH pPOCCUICKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOrO IMOBEAECHUS, CBSI3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKEHUN HAYKU U AEATEIbHOCTHIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYIyILIErO;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOLICHHE K MHUPY, BKIIOYAsA AICTETHKY MaTeMaTHUYE€CKHUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIICHUH, pacCyKIECHUM, BOCIPUUMYHUBOCTH K
MaTeMaTUYECKUM aclieKTaM pa3jIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTb YMEHHUSI TPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 37I0POBBIO (37I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIA PEXHUM 3aHATUA U
OTIIbIXa, PEryisipHas ¢pu3nuecKasi akTUBHOCTb), (PHU3NYECKOE COBEPIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBLHOM JIESITEIbHOCTBIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TpYyHdy, OCO3HAaHUE LIEHHOCTU TPYAOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ NIPWIOKCHUSIMHU, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOD
Oynymieit mnpodeccun W pean30BbIBATH COOCTBEHHBIC JKU3HCHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MareéMaTH4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 HAa MPOTSHKEHUU BCEH IKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHIO B PEIICHUHU MPAKTUYECKUX 3aJ1a4 MaTeMaTHYECKOM HANpaBJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHNMAaHWE BIUSHHUS
COLIMATbHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPHUPOJHON U COIUATBHOMN
Cpellbl, OCO3HAHKE TI00ATLHOTO XapaKTepa dKOJIOTHIECKUX MPOOIeM, OpUCHTAIIHS
HAa TMPUMEHEHHE MAaTeMAaTUYeCKHX 3HAHMM JUIs penieHus 3a7gad B 00JacTu
OKpYJ)Karolel cpelbl, IJIaHUPOBAHHE TIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUMN JIJIsl OKPY>KAIOIEeH Cpe/ibl;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKU U OOLIECTBEHHOM MPAKTUKHU, TOHUMAaHUE MAaTEeMAaTHYECKOM
HayKH Kak cpepbl 4eIOBEUECKOM AeSTEILHOCTH, ATANOB €€ pa3BUTHS U 3HAUUMOCTH
JUISL pPa3BUTHS IMBWIN3ALMY, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MaTeMaTU4YeCKOU
KYJbTYPOU KakK CpeJICTBOM MMO3HAHUS MHPA, TOTOBHOCTh OCYLIECTBIIATH HIPOECKTHYIO
U UCCJIEIOBATEIBCKYIO JIEATETbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

ba3oBble jornueckue aeiicTBUs:

BBISIBIISITh U XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKM MATEeMaTUUYECKHUX
OOBEKTOB, TIOHSTHI, OTHOUIEHWH MEXAYy MOHATUSIMH, (HOPMYIHUPOBAThH
OTnpeieNICHUs] TIOHITUH, YCTaHABIMBATh CYIIIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBAHUS JIJIs 000OIIEHUS U CPABHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAJN3a;

BOCIIpUHUMATh,  (GOPMYJIHUPOBATh U  MPEOOpPa3OBLIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIC M OTPUIIATESIIbHBIC, CIMHIUYHbIE, YACTHBIC U OOIIIHE, YCIOBHBIC;

BBISIBIISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3AUMOCBSA3U U MPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOIIOJCHUSAX U YTBEPKICHHSIX, MpeajiaraTb KPUTECPUU s
BBISIBIICHUS 3AKOHOMEPHOCTEN U TPOTHUBOPEUHNIA;

JIeJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIOUECHHI, YMO3aKIFOUEHUH 10 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTENIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh APTYMEHTAIIMIO, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHUS U BHIBO/IBI;

BEIOWpATh Cmoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJBKO
BapUAHTOB PELIEHUs, BRLIOUpPATh HAanOOJIee MOIXOANTUN C YIETOM CaMOCTOSTEIIEHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble nccienoBare/ibCKue AeiiCTBUS:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUA WHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYUE,  MpodiemMy,
yCTaHaBJIMBAaTh HCKOMOE W JaHHOE, (OPMUPOBATH THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MMO3UIIMI0, MHEHUE;

MPOBOJAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIETOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHUYeCKOro 00bEKTa, SBJICHUS, TPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSIMU, POIECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJABI IO pPe3yJibTaTaM
IPOBENEHHOIO  HAOJIONEHUS, MCCIENOBAaHUSA, OLEHHUBaTh JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHUE IIpollecca, a TakKe BbIJIBUTATH
MPEANOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHUSIX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITh AeUIUTH MHPOPMAIIMHU, NAHHBIX, HEOOXOJUMBIX NJisi OTBETA HA
BOIIPOC U JIJI PELICHUS 3a]]a4u;

BBIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMAITUIO Pa3TIUYHBIX BUIOB U (hOpM
MpeCTaBIICHHUS;

CTPYKTYpHUpPOBaTh MH(OpMAIMIO, MPEACTABIATh €€ B PA3IUYHBIX (Popmax,
WUTIOCTPUPOBATH Tpaduuecky;

OILICHUBATh HaAEKHOCTD uH(pOpMaIIH 1o CaMOCTOSITEIIbHO
c(hOpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBI€ YHUBeEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OoOmmenne:

BOCIIPUHUMAThL U (OPMYJIMPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
M THUCbMEHHBIX TEKCTaxX, JaBaTh TOSCHEHUS II0 XOJy peIICHUs 3aJiauH,
KOMMEHTHUPOBATh MOJIYUYCHHBIN Pe3yJbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMON TEMBI,
npoOJieMbl, pelIaeMo 3ajauyu, BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha TOUCK
pEelIeHUsl, COIMOCTABIATh CBOM CYXKACHUS C CYXICHUAMH APYTUX YYACTHHKOB
nuanora, oOHapy>KMBaTh PAa3IMYMe W CXOJICTBO TO3WIMNA, B KOPPEKTHOU (opme
bopMyJIMpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEACTABIATh PE3YJIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIIeI0OBaHMUSI,
MPOEKTa, CaMOCTOSITEILHO BBIOMPATH (OpMAT BBICTYIUICHUS € Y4€TOM 3ajad
MPE3EHTAIMN U 0OCOOEHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:



COCTaBIIAThH IJIaH, AJITOPUTM PEIIEHUS 3a]1ayH, BHIOUPATh CIIOCOO PEIICHHS C
y4€TOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbIH HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TMO3HABATEJIbHOM  pediiekcMd Kak  OCO3HaHUSA
COBEPIIAEMBbIX JCHUCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJECTh
croco0amMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpollecca U pe3ysibTara pelieHUs
MaTEMaTHYE€CKOM 3a/1a4H;

NpEeABUIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUU 3a7ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LI U YCIOBUSIM, OOBICHITH MPUYUHBI
JIOCTUKEHUS WIM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIIbHOCTH, HAXOIUTh OIIHOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATeJILHOCTD:

MIOHMMATh W HCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYAIBHOU
paboThl mMpU pelIeHUH Y4YeOHBbIX 3ajay, NPUHUMATHh I€Ib COBMECTHOM
JEATEeNIbHOCTH, IUJIAHUPOBATH OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIBI pa0OT, IOrOBapUBaThCs, 00CYKAaTh MPOLIECC U pe3ybTaT pabOThl, 000011aTh
MHEHUS HECKOJIBKHUX JIIOJICH;

y4aCTBOBaTh B TPYIIOBBIX (hopMmax paboTel (0O0CykacHUS, 0OMEH MHEHHIA,
«MO3TOBBIC IITYPMbD» U UHBIE), BHITIOIHSATH CBOIO YaCTh pa0OThI U KOOPAUHUPOBATH
CBOM JICHUCTBUS C IPYTUMHU YWi€HAMU KOMaH/Ibl, OIIEHUBATh KA4€CTBO CBOETO BKJIA/a
B OOmUHA TPOAYKT TO KpUTepUsiM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aHMOJICHCTBUA.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca oOyJaronuicsi Hay4uTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMH TOHSTHUSMH CTEPECOMETPUU TIPU
pelIeHUH 3a1a4 U MPOBEICHUN MAaTEMATUUYECKUX PACCyKICHUM;

e TMPHUMEHATH AKCHOMBI CTEPEOMETPUM M CIEACTBUSA U3 HUX MHPHU PELICHUH
r€OMETPUYECKUX 3a/1a4;

e KJaccU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEHW B MPOCTPAHCTRE;

e CBOOOJHO OMEpHUPOBATH TOHSATUSMHU, CBS3aHHBIMH C yIJlaMH B
MPOCTPAHCTBE: MEXIAY MPSMBIMH B IPOCTPAHCTBE, MEXAY MPSIMOMl U
MJI0CKOCTBIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSIMU, CBA3aHHBIMU C MHOTOI'PaHHUKAMU;



e CBOOOJHO paclo3HaBaTb OCHOBHBIE BHJbl MHOTOI'PDAaHHUKOB (MpuU3Ma,
nupamuza, NpsSMOYToJIbHBIN Mapaienaenunen, Kyo);

e KJIAacCCU(PUUUPOBATH  MHOIOTPAHHUKH,  BbIOMpas  OCHOBAaHMS  JUIS
KJ1acCu(UKAIUY;

e CBOOOJHO OIEPUPOBATH MOHSATHUSAMHU, CBSI3AHHBIMU C  CEYEHUEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

e BBINOJIHATH napajiesbHOE, LHEHTPaJIbHOE u OpTOTOHAJIBHOE
MPOEKTUPOBaHKE (GUTYP HA TNIOCKOCTh, BHIOIHATH U300pakeHust (GUryp Ha
MJI0CKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOJAMU, BBINOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKHU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAAM  MOBEPXHOCTEH  MHOTOIPAaHHUKOB  (TIpHU3Ma,
MMpaMuJia), TCOMETPUUYECKUX TEJ C IpUMEHEeHHEM (HOpMYII,

e CBOOOJHO OMEpPUPOBATH MOHATHSIMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCb ¥ TJIOCKOCTh CUMMETPHH, IIEHTP, OCh U INIOCKOCTh CHUMMETPUU (PUTYPBI;

e CBOOOJHO ONEPUPOBATH MOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HaJ BEKTOPAMH;

e pelath 3aJa4d Ha JOKa3aTEIbCTBO MAaTeMAaTHYECKHX OTHOIICHUN H
Hax0JICHUE TEOMETPUUYECKHUX BETUUYNH, TPUMEHSISI NU3BECTHBIE METO/IBI IPU
pEIICHUH MaTEeMaTUYEeCKUX 3aJlad MOBBIIIEHHOIO U BBICOKOIO YPOBHS
CIIOHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrpaAMMHBIE CPEACTBA M  3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e U3BJIEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
yepTexax U pucyHKax;

e TMPUMEHATH T[OJYYECHHbICE 3HAHUS HA MPAKTUKE: CpaBHUBATh U
aHAJIM3UPOBATh PEANbHbIE CUTyallMH, MPUMEHATHh MU3YUEHHBIE MOHATUS B
mpoliecce IMOMCKA  pelieHuss MaTeMaTH4ecKu CchopMyJIHpOBaHHOM
npoOJIeMbl, MOJEIUPOBATh peajbHbIE CUTyallud Ha S3bIKE T'€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENHN C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUM W TEOpeM, almapara aiareOpbl, pemarbh MPaKTUYECKUE 3a/1aud,
CBSI3aHHBIE C HAX0KJICHUEM F€OMETPUUYECKUX BEJIMYNH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUHU Kak
COCTaBHOM 4yacTu (pyH/IaMEeHTa Pa3BUTHUSI TEXHOJIOTUH.

K konmy 11 kiacca oOyyvaromuiicst Hay4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IHJIMHIPUYECKOM,
KOHUYECKOW U chepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJIyYEeHHUS;

ONEPUPOBATH MOHITUSMHU, CBSI3AHHBIMU C TE€JIaMU BpAILCHUS: [IWJIUHAPOM,
KOHYCOM, c(hepoit u mapom;

pacmo3HaBaTh Teia BpamieHus (MWIMHAP, KOHYC, cdepa W 1map) u
OOBSCHATH CIIOCOOBI TIOJTYUESHHS TEJl BPAIlCHUS;

KJIacCU(PUIIMPOBATH B3aUMHOE PaCIIONOkKeHUE c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpalleHUs,
O00BEMBI W TUIONIAIA TIOBEPXHOCTEH MHOTOTPAHHHKOB WM TEJI BPAICHHUS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBSI3AHHBIMU C KOMOWHAIIUSIMH Tell
BpallleHUsI 1 MHOTOIPaHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBIN B cdepy u
OMMCAHHBIA OKOJO c(ephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAILICHHUS;

BBIYHCIIATh COOTHOIICHUS MEXKY IJIOMIAIIMUA TTOBEPXHOCTEN U 00bEMaMHU
MMOJOOHBIX TEIN;

n300paxarh u3ydaeMble (UTYpbl, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEYEHUS TEJl BPAILICHHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH W MPeoOpa3oBbIBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YyepTekax U pUCyHKax;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpally HAJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;
penaTh reOMETPUYECKUE 3314l Ha BEIUUCIICHUE YTJIOB MEXIY MPSIMbIMUA U
MJIOCKOCTSIMH, BBIYMCIEHUE PACCTOSHUNA OT TOYKH JI0 TUIOCKOCTH, B LIETIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/Ia MPU PEIICHUU;
CBOOOJTHO OMEPHUPOBATH TOHSTHSIMHU, CBSI3aHHBIMU C JBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JABUKCHUM;

BBITIOHATh M300paXEHUsI MHOTOTPAHHUKOB U TEJl BpAIllCHUS MpU
napajjieIbHOM  [EpPEHOCE, LEHTPAIbHOM CHUMMETpPUHU, 3€pPKaTIbHON
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOM, TpeoOpazoBanmst moqo0us;
CTPOUTH CEYEHUS]I MHOTOTPAHHHUKOB M TE€J BpAILCHUS: CEUYCHHS LUIMH]IPA
(mapanienbHO U MEePIEeHIUKYISIPHO OCH), CEYeHHs KOHyca (mapajljieibHbie
OCHOBAHMIO M MPOXOSLIME YEPE3 BEPIIUHY ), CEUEHUS 1I1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEUYEHUW: METOJ CIIEIOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;



NIOKA3bIBaTh FTEOMETPUUECKUE YTBEPKICHUS,

NPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHUS] CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararliuX HECKOJbKO IIAaroB PpELICHHs, €CIH YCJIOBHUS
MIPUMEHEHUS 33/1aHbl B SIBHOW U HESIBHOU (hopme;

pelmarh 3ajJadyd Ha JIOKa3aTelbCTBO MATEMAaTHYECKUX OTHOLICHUW U
HaXO0X/JICHUE T€OMETPUUECKUX BEINYMH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CHUCTEMBI IIPU PEUICHUHU CTEPEOMETPUUYECKUX 3a/1a4;

MIPUMEHSATH MMOJYYEHHBIC 3HAHUS HA IPAKTUKE: CPABHUBATDH, aHAIU3UPOBATH
U OLIEHUBAaTh pEAIbHBIE CUTYAllMW, IPUMEHITh HM3YYEHHBIC IOHATHS,
TEOPEMBI, CBOICTBa B TMPOLECCE I[IOMCKA PEIICHHS MaTEeMaTHYECKU
chOpMyIUPOBAHHON MPOOJIEMBbI, MOJEIUPOBATH peabHbIE CUTyallUud Ha
SA3bIKE T€OMETPHUH, UCCIEA0BATH MOCTPOCHHBIE MOJIENIH C UCITOJIB30BAHUEM
F€OMETPUYECKUX TOHSATUH M TEOpeM, ammapara anreopbl, peniaTh
MPAKTUYECKUE 3aJa4d, CBS3AaHHBIE C HAXO0XICHUEM TI€OMETPUUYECKUX
BEJINYNH,;

UMETh TpeAcTaBiIeHUss 00 OCHOBHBIX dTamax pa3BUTHUSI TE€OMETPUM Kak
COCTaBHOM yacTu (pyHIaMEHTa Pa3BUTHUSI TEXHOJIOTUH.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Ne
n/n

HanmeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

BBenenue B crepeoMeTpuro

B3aumHoe pacnonoxeHue npsiMbix B
MIPOCTPAHCTBE

[TapamienbHOCTh IPSIMBIX U IUIOCKOCTEN B
MIPOCTPAHCTBE

[lepneHIUKYISIPHOCTD NPSAMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

VYTl B paccTosiHUA
MHororpaHHuku
BexTops!l B IpocTpaHCcTBE

[ToBTOpEeHME, 0600IIEHNE U CHCTEMAaTU3AIINS
3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acoB

Bcero

23

25

16

12

102

KoHTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudgpossbIe)
o0pa3oBaTe/ibHbIE

pecypchbl



11 KUIACC

HanmeHoBaHMe pa3/ie/ioB U TeM
NporpamMMsbl

Ne i/

Ananutudeckas reoMeTpusia

[ToBTOpenue, 0600mEeHNE 1
cUCTEeMaTH3aIMs 3HAHUH

OO0BEM MHOTOTpaHHUKA
4 Tena BpameHus

[Tnomanu moBepXHOCTU U 0OBEMBI
KPYTJIBIX TEJ

6 JIBrokeHUS

[ToBTOpenue, 0600IEeHNE 1
CUCTEMATH3AaIN 3HAHUH

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4gecTBOo 4acoB

Bcero

15

15

17
24

17

102

KoHTpoJbHbIe
padoTsbI

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE
(mudposbie)
o0pa3oBaTe/ibHbIE

pecypchl






IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

KosamnuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie

Tema ypoka Kontpoabubie IIpakTunueckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE

padoTbl padoThI pecypenI

OcHoBHbl€ IpaBUiIa U300paKEHUS HA
PUCYHKE INIOCKOCTH, MapaJUICIbHbIX 1
HpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA

[Tonsatus crepeoMeTpun: ToUKa, Npsimas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE

2 npaBuiIa N300pakeHUs Ha PUCYHKE 1
TUIOCKOCTH, TTApaJUIEIbHBIX MPSMBIX
(OTpE3KOB), cepeMHBI OTPE3Ka

[TonsaTus: nepecekaromuecs MIOCKOCTH,
3 nepeceKaromrecs npsimasi ¥ IIOCKOCTb; 1
HOJIyIPOCTPAHCTBO

[TonsTHS: epecekarouyecs MIOCKOCTH,
4 nepeceKaroIuecs npsimast ¥ II0CKOCTh; 1
HOJIyIPOCTPAHCTBO

MHoTOrpaHHHUKH, N300paKEeHNE
5 NPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHUKH, U300pakeHne

6 MPOCTEUIINX TPOCTPAHCTBEHHBIX (HUTYD, 1
HECYIIECTBYIOIINUX 0ObEKTOB



10

11

12

13

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBbIE
cnenctBus u3 HuX. CrocoObl 3a1aHus
MPSMBIX U IIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U IUIOCKOCTEN

N3o0paxenue ceueHUid mupaMubl, Kyoa
¥ [IPU3MBI, KOTOPBIE IPOXOJIAT Yepe3 Ux
pEbpa. N3o0parkeHue nepeceyeHus
MIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBaHue MOCTPOCHHBIX CEUCHHI
pa3HBIMHU I[BETAMH

N3o0pakenue ceueHnit mupamMusl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 X
pé6pa. N3o0paxeHue nepeceyeHus
MIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBaH#e mOCTPOSHHBIX CEUCHHUH
pa3HBIMU IIBETaMHU

N3o0pakenue ceueHnit mupamMusl, Kyoa
Y IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. N3o0paxenune nepecedeHus
MOJTyYEHHBIX TUIOCKOCTEH.
PackpamvBanue moCTPOEHHBIX CEYEHUN
pa3HBIMH LIBETaMU

N3o0pakenue ceueHnit mupamMusl, Kyoa
Y TIPU3MBI, KOTOPBIC IPOXOJIAT Yepe3 X
pé6pa. N3o0paxeHune nepeceueHus
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18

19

20

MOJTyYEHHBIX TUIOCKOCTEH.
PackpaivBanue nocTpOEHHbBIX CEYEHUN
pa3HbIMU LIBETAMU

Merton crenoB AJis MOCTPOCHUS CEUCHUN

Merton cneioB 1S MOCTPOEHUSL CEUCHU M.
CBoiicTBa niepecevyeHuil MpsIMbIX U
IUIOCKOCTEN

MeTto cies10B J1sl TOCTPOSHUS CeUSHUH.
CBoiicTBa niepecevyeHuil MpsIMbIX U
IJIOCKOCTEN

[TocTpoenue ceueHuii B mupamMue, Kyoe
o TpéM ToukaM Ha pébpax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHUS

[TocTpoenue ceueHuii B mupamMue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEepPTEKEW U 3aIUCh 111aroB
MOCTPOCHUS

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 11aroB
MOCTPOEHUS

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 11aroB
MOCTPOEHUS
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22

23

24

25

26

27

[ToBTOpenue mianumerpun: Teopema o
PONOPLMOHANIBHBIX 0Tpe3kax. [logodue
TPEYTrOJIbHUKOB

[ToBTOpenue manumerpun: Teopema
Menenas. PacdeTsl B ceUeHUSIX HA
BBIHOCHBIX YepTexax. Mctopust pa3BuTHs
TJIAHUMETPUH U CTEPEOMETPUH

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHOe pacnoyioxKeHue IpsMbIX B
npocTtpancTse. CkpemyBarommecs
npsimele. [Ipu3Haky cKkpemuBaronuxcs
npsameIx. [lapamiensHblie npsMsie B
IIPOCTPAHCTBE

Teopema o CyleCTBOBaHUM U
€MHCTBEHHOCTH IIPSIMOM MapaJuIesIbHON
JTAaHHOW MPSIMOM, POXOAALIEH Yepes
TOYKY IPOCTPAHCTBA U HE JIEKALIEH Ha
JTaHHOM mpsiMoii. JIleMMa o nepecedyeHnn
MnapajjiCJIbHBIX NPAMBIX ITJIOCKOCTBIO

[TapamienbHOCTB Tpex MpsAMBIX. Teopema
0 TPEX MapaJuIeNIbHBIX NPSMBIX. TeopeMa
0 CKpEUIMBAIOUINXCSA MPSIMBIX

[TapannenbHoOe IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MAapaJIJIEIILHOTO
npoekTupoBanus. M300paxkeHne pa3HbIX
¢Guryp B napajierbHON NPOEKIUU
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29

30

31

32

33

34

35

[lenTpanbHast mpoeKus. YTOII ¢
COHAIIPaBJICHHBIMU CTOPOHAMH. YTOJI
MEXIy MPSMbIMU

3ajgaun Ha TOKA3aTeIbCTBO U
HCCJIEIOBAHHUE, CBSI3aHHBIE C
PacIoJI0KEHUEM MPSAMBIX B
IIPOCTPAHCTBE

[ToHATHA: MapauIeIbHOCTD IPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
NapajuIeIbHOCTU MPSIMON U MJIOCKOCTH.
CaolicTBa napauieIbHOCTH IPSIMOU U
IJIOCKOCTH

['eomeTpuueckue 3aa4un Ha BHIYUCIICHHE
1 JI0Ka3aTeJIbCTBO, CBA3aHHEIC C
MapaIeIbHOCTHIO TIPSIMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE

[TocTpoenue ceueHus, IPOXOAAIIETO
yepes3 JaHHYI0 IPSIMYI0 Ha 4epTexe U
MapajuieIbHOTO IPYyTron npsamoil. Pacuér
OTHOIIEHUI

[TapannenbHast npoeKuus, IPUMEHEHUE
JUTSI TIOCTPOCHMSI CEUSHUH Ky0a 1
napasienenunena. CBolcTBa
napajuiejenunea u Npu3mMsl
[TapamnensHble iockoctu. IIpu3Haku

NapajuIeIbHOCTH JBYX IIOCKOCTEH

Teopema o napajyieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MIPOXOIALLEH Yepe3 TOUKY, HE
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37

38

39

40

41

42

43

MIPUHAJIEKAIYIO TAaHHOW MIIOCKOCTH U
CIEJCTBUS U3 HEE

CBolicTBa napasuieabHbIX INIOCKOCTEN: O
NapajuIeIbHOCTU MPSIMBIX NEPECeUeHuUs
IIPU [IEPECEUEHUH JIBYX MapalieIbHbIX
MIJIOCKOCTEH TpeThei

CBoiicTBa napasuieabHbIX MIIOCKOCTEH:
00 oTpe3Kax napauieIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXAY apajuleIbHbIMU
IUIOCKOCTSIMU; O IEPECEYEHUH MPSIMOH C
JBYMs NapajyIeJIbHbIMU TNIOCKOCTSIMU

[ToBropenue: Teopema [ugaropa Ha
IIOCKOCTH

HOBTOpeHI/ICZ TPUTOHOMETPUSA
MMPpAMOYTOJILHOT'O TPCYT'OJIbHUKA

CaoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napajuiesenumne1a

Brruucnenue AjiMH OTPE3KOB B KyOe U
IPSMOYTOJIBHOM TapaJulesIeTuIe/ie

[leprieHANMKYASIPHOCTH MPAMOMN U
mockocty. [Ipusnak
NEePHEHANKYISIPHOCTH MPSIMOHN 1
IUIOCKOCTH

IleprieHAMKYIAPHOCTD NPAMOUN U
riockocTy. [IpusHak
NEPIEHANKYISIPHOCTH IIPSIMOHN U
IIJIOCKOCTH
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45

46

47

48

49

50

51

52

53

54

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAILECH
4yepe3 TOUKY MPOCTPAHCTBA U
NEePHEHANKYISIPHON K IJIOCKOCTH

[110CKOCTH ¥ TEPIIEHIUKYISIPHBIE UM
IIPsIMBbIE B MHOTOI'PaHHHUKAX

[ImockocTy U NepneHIUKYJIIIPHbIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

[leprienauKynsap ¥ HaKIOHHASL.
[TocTpoeHue neprneHAnKyIsgpa U3 TOUYKU
Ha MPSIMYIO

[leprieHAMKYIISp U HAKJIOHHAS.
[TocTpoeHne nepneHaAnKyIspa U3 TOUKH
Ha MPSIMYIO

Teopema o TpE€X nmepneHAUKYIApax
(nmpsimast u oOpatHas)

Teopema o Tpéx mepreHaAnKyIIpax
(nmpsimasi u oOpaTHas)

VYTom MeXIly CKpeIIuBalOIUMHUICS
TPSMBIMH

[Torick neprneHIUKYISIPHBIX MPAMBIX C
MMOMOUIBIO EPIEHIUKYIISIPHBIX
IUIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHNE

[ToctpoeHue ceueHuit Kyda, mpU3MBL,
IIPABWJIBHOM NMUPaMUJIBI C IIOMOIIBIO
OPTOTOHAJILHOMW MPOEKIUU
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56

57

58

59

60

61

62

63

64

[TocTpoenue ceueHuit Kyoa, MPU3MBI,
MPAaBUJIBHOM MUPAMUJIBI C TIOMOIIBIO
OPTOTOHAJILHOM MPOEKIINU

CumMeTpus B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ocKocTH. [Inockoctu
CUMMETpPHI B MHOTOI'PaHHHUKAX

[Ipu3Hak nepnesauKyISIPHOCTH IIPAMOI
Y IUIOCKOCTH KaK CIEACTBUE CUMMETPUU

[IpaBunbHBIE MHOTOrpaHHUKU. Pacuér
pPacCTOSTHUM OT TOYKH 0 IJIOCKOCTH

[IpaBunpHBIE MHOTOTPaHHUKH. Pacuér
paccTOSHUM OT TOYKHU A0 IUNIOCKOCTH

CrniocoObl OIyCTUTh HEPIEHANKYIISPHI:
CUMMETPHS, CIABUT TOYKH TIO
napajuIeIbHON NPAMON

CnBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

KonTponbhas pabota "B3aumnoe
pacrojIoKeHUe MPSMBIX U MIIOCKOCTE! B
npocTpaHcTBe"

[ToBTOpEHHME: yron MKy NpsIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
MPOU3BOJIBLHOM TPEYTrOJIbHHUKE, TEOpEMa
KOCHUHYCOB

[ToBTOpEHME: YyTOa MEKITY
CKpELIMBAIOIIMMHUCS IPSIMBIMU B
MIPOCTPAHCTBE
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66

67

68

69

70

71

72

73

['eomeTpryeckue METObl BEIUNCICHUS
yTia MEeXIy MpsIMbIMU B
MHOTOTpaHHHKaX

JIByrpansbiii yroja. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOTO yria

[lepnenauKyJIIpHBIE INIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHINKYJISIPHBIX
IUIOCKOCTEN

[Ipu3nHak nepneHauKyIsIpHOCTH
IJIOCKOCTEH; TeOpeEMa O MPpSMOK
[IEPECEUYCHMUS IBYX IUIOCKOCTEH
NEPIEHANKYISIPHBIX TPEThEH IIIOCKOCTH

[TpstmoyTONBbHBIN Napaienenunes; Kyo;
M3MEPEHHUs], CBOMCTBA MPSIMOYTOJILHOTO
napasuieNienumne1a

Teopema 0 AMaroHanu NpSAMOYTOJIBHOTO
napajiesienunesa u ciecTBue u3 Heé

CrepeomMeTpuieCcKre U PUKIIaHbIC
3a7]a4¥, CBA3aHHbBIEC CO B3aUMHBIM
pacmnoIOKEHUEM TIPSIMBIX U TIIOCKOCTH

HOBTOpeHI/IGI CKPCIIUBAIOIIHCCA
MMpAMBbIC, TAPAJIICIIBHBIC TIJIOCKOCTH B
CTaHJAPTHBIX MHOTOT'paHHHUKAaX

Hapa apaJijICJIbHBIX IUIOCKOCTEH Ha
CKPCHINBAIOIIUXCSA NPAMBIX, PACCTOSHUC
MCKAY CKPCHINBAOIUMHCA MPSIMBIMU B
IMPOCTBIX CUTyalluAX
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75

76

77

78

79

80

81

82

&3

84

85

PaccrossHrE OT TOUKH J0 IIIIOCKOCTH,
pacCcTosAHUEC OT HpﬂMOﬁ J0 IINIOCKOCTH

Brluucnenue paccTosHUN MEXIY
CKPELIMBAIOIIMMUCS IPSIMBIMU C
IIOMOIIBIO NIEPIEHANKYJISIPHON
IUIOCKOCTH

TpéxrpaHHslid yroj, HEpaBeHCTBA AJIs
TpeXrpaHHbIX yriaos. Teopema
[Tugaropa, TeopeMbl KOCUHYCOB U
CHHYCOB I TPEXTPAHHOIO yTJIa

DeMeHThI chepruuecKoil reoMeTpuu:
reoJIe3nYEeCKUe JINHUU Ha 3emiie
KoHnTtponbHas padota "Yrib1 u
paccrosiHus"

CucreMatu3anus 3HaHUH
"MHOrOrpaHHuK M €ro 3J1€MEHTHI"
[Iupamupa. Buasl nupamug. IlpaBunbaas
nupamuaa

[Tpuzma. [IpsimMast 1 HAKJIOHHASI IPU3MBI.
[IpaBunpHas npuzma

[Ipsamoit napaienenunes,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo
Brinykiibie MHOrOrpasHuku. Teopema
Ditnepa

Brinykiibie MHOrorpannuku. Teopema
Otinepa. IIpaBunpHele 1
MOJIyIIPaBUIIbHbIE MHOTOTPAHHUKHI

KoHnTtponbHas pabora "MHuororpanHuku"



[TousTue BCKTOpa Ha IJIOCKOCTH U B

86 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBuno mapasienenurea 1
90 YMHOKEHHE BEKTOpa Ha YNCIIO0 1
Pasnoxxenue Bektopa 1o 6azucy Tpéx
91 BEKTOPOB, HE JIIKAITUX B OJTHOM 1
IUIOCKOCTH
92 CkansipHoe NMpou3BEICHNE 1
93 Brruncnenue yria Mexy BEeKTOpaMu B |
MIPOCTPAHCTBE
94 [Ipocrerinue 3a7a4u ¢ BEKTOpaMu 1
95 [Ipocreiiune 3ana4n ¢ BEKTOpaMHU 1
96 [Ipocrerinue 3a7a4u ¢ BEKTOpaMu 1
97 [Ipocreiiune 3ana4n ¢ BEKTOpaMHU 1
98 O0001IeHne 1 cCUCTEMATU3AINS 3HAHUHN 1
99 O06o0meHne U cucTeMaTru3alus 3HaHUK 1
100 HroroBasi kKoHTpOIbHAs paboTa 1
101 Hroroas xoHTpoabHas paboTta 1
102 O00011IeHNE U CUCTEMATHU3AIUS 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



11 KUIACC

Ne
n/n

10

11

Tema ypoka

[ToBTOpenue temsl "KoopauHarsl
BEKTOPA Ha IUNIOCKOCTH U B
npocTpaHcTse”

[ToBTOpenue Temol "CkansipHoe
IIPOU3BEIEHUE BEKTOPOB"

[ToBTOpeHue Temsl ""Bprancienne yria
MEXy BEKTOPAMH B IPOCTpaHCTBE"
[ToBTOpEeHue Temb! "YpaBHEHHE MTPSIMOH,
IPOXOJAIIeH yepe3 1Be TOuKu"
YpaBHEHME IIIOCKOCTH, HOPMAJIb,
YpaBHEHHE IUIOCKOCTH B OTPE3Kax

YpaBHEHHE IIITIOCKOCTH, HOPMAJlb,
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax

BekropHoe npousseneHue

JInHeliHbIe HEPAaBEHCTBA, TMHEUHOE
IPOrpaMMUPOBAHUE

JInneliHble HEPABEHCTBA, JIMHEUHOE
IIPOrPaMMUPOBAHNE

AHanUTHYECKHE METO/IBI pacuéra yria

MCKAY NPSIMBIMHA B MHOT'OT'paHHHUKAX

AHanUTHYECKHEe METO/Ibl pacuéra yria
MEXTy TUIOCKOCTSIMH B MHOTOTPaHHUKAX

KoanuyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHYeckue
padoTsbI

JlaTa
U3YyYeHHS

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTte/ibHbIE

pecypchl
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13

14

15

16

17

18

19

20

21

22

dopmysia pacCTOSIHUS OT TOUKH J10
IUIOCKOCTH B KOOPJIMHATAaX

Haxoxaenne pacCTOSHUN OT TOYKHU 10
MJIOCKOCTH B KyOe

HaxoxnaeHnue paCCTOHHI/Iﬁ OT TOYKH OO
IIJIOCKOCTHU B HpaBHHLHOﬁ IUupamMuzie

KoHTposnbHas pabota "AHamuTH4yecKas
reometpus"

CeueHust MHOIOIPaHHUKOB:
CTaH/apTHbIE MHOTOTPaHHUKH

CeuecHus MHOT'OI'PpaHHUKOB: MCTO
CJICA0B

Ceuenuns MHOT'OI'paHHUKOB:
CTaHAAPTHBIC IINIOCKOCTH, IMTEPECCUCHUA
MMPpAMBIX U TUIOCKOCTEH

[TapannenbHbIE TPSAMBIE U TNTIOCKOCTH:
napajyieIbHbIE CEYEHUs

[TapayenpHble NPSAMBIE U INIOCKOCTH:
pacu€T OTHOLIECHHI

HapaJ'IJ'ICJ'IBHBIe MMpAMBIC U IIJIOCKOCTH:
YTJIbI MEXKAY CKPCHINBAIOIIUMHUCH
MMpAMBbIMHA

[leprieHquKyNspHBIE IPSIMbIE U
IUIOCKOCTH: CTaHJapTHBIE Maphbl
NEPIECHIUKYISIPHBIX TNIOCKOCTEH 1
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
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24

25

26

27

28

29

30

31

32

[lepnenauKynsipHBIE IPSMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
NEPIIEHIUKYJIApax
[lepnieHauKyISIpHBIE MIPSIMbIE U
IUIOCKOCTH: BBIYUCIICHHUS JUIMH B
MHOTOI'PAaHHHUKAX

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, ()OPMYJIBI IS
TIOIIAJIEH, COOOpaKEHUS MOI00US

[ToBTOpEeHUe: muomanu
MHOTOYTOJTbHUKOB, (JOPMYIIBI JISI
TIoIa e, cooOpakeHus mo100us

[ToBTOpEHUE: MIIOIIA TN
MHOTOYTOJBHUKOB, (JOPMYIIBI JISI
IoIIaiel, cooopakeHus moaoous

[Tmomaam ceyeHnii MHOTOrPaHHUKOB:
TJIOIIAU TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPAKECHUS IO 00US
[Inomanu ceyeHUt MHOTOTPAHHUKOB:
TJIOIIAIU TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPAKECHUSI 1O 100MsI
Konrtponsnas padora "[loBTopenue:
MHOTOTPaHHHKH, CCUYCHUS
MHOTOTPaHHUKOB"

O061éM Tena. O6beM NPSMOYTOJIBHOIO
napaJienenumneaa

3amaun 06 yaBOCHUH Ky0a, O
KBaJpaType Ky0a; 0 TPHUCEKIIUU YTJia



33

34

35

36

37

38

39

40

41

42

43

CrepeoMeTrpuueckue 3aauu, CBI3aHHbIE
¢ 00BEMOM MPSIMOYTOJIBHOTO
napasuieNienumne1a

[Ipuknaaneie 3a1a4, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMA MTPSIMOYTOJIBHOTO
napasuiesenuIena

O0BEM IPSAMON TPU3MBI

CrepeomeTpuuecKue 3a/1auu, CBA3aHHbIC
C BBIYUCIICHHEM 00BEMOB MPSAMOit
IIPU3MBI

[Ipuknagabie 3a1a41, CBSI3aHHBIE C
00BEMOM TMIPSMOI TPU3MBI

Brruucnenue 00EMOB TN € TOMOIIBIO
onpenenéHHoro uaTerpana. Oobém
HAKJIOHHOM MPU3MBI

Brruncnenue 06bEMOB TeI € TOMOIIBIO
ornpenenénHoro uHTerpana. OobsEM
UpaMuIbl

dopmyiia 00bEMa MUPaMH/IBL.

OtHoeHre 00bEMOB UPAMH]L C
OOIINUM YTJIOM

®dopmyna 00bEMaA TUPAMUIBI.
OTtHotieHre 00beMOB TUPAMU] C
00IINM YTIIOM

CrepeoMeTrpuueckue 3aaul, CBI3aHHbIE
¢ 00bEMaMH HaKJIOHHON TPU3MBbI

CrepeoMeTpHUYECKHUE 3a/1auH, CBSI3aHHBIC
¢ 00BEMaMu TUPAMHUIBI
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45

46

47

48

49

50

51

52

53

54

55

[Tpuknagasie 3agaun 1o teme "OO0bEMBI
Ten", CBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBbI

[Tpuknagasie 3agaun o teme "OO0bEMBI
Ten", CBsI3aHHBIE C O0BEMOM TTUPAMUIBI

[Ipumenenune o0bEMOB. Brruncnenue
paccTosiHUA 10 INIOCKOCTH

KoHnTtponbHas padora "O0bEM
MHOTOTrpaHHHKaA"

[MunuHapuyeckas MOBEPXHOCTb,
00pa3yroIue MWIHHIPHIECKON
MOBEPXHOCTHU

unuuap. [pssMoit KpyroBou HUIUHAD.
[Imomane MOBEpXHOCTH UIMHIPA
Konnueckas noBepxHOCTb, 00pa3yromine
KOHU4ecKol nosepxHoctu. Konyc

CedeHue KOHyca MIOCKOCTHIO,
napajuIeIbHOM MIIOCKOCTH OCHOBaHUS

Yceuénnslii konyc. M3o0paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

[Tnomanb 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

[Tnomaas 6OKOBOM MOBEPXHOCTH U
MTOJTHOM TOBEPXHOCTH KOHYCa

CrepeomeTpuyuecKkue 3a1a4u Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
IIOCTPOEHUEM CEYEHUHN HUINHAPA,
KOHYyca
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57

58

59

60

61

62

63

64

65

66

CrepeoMeTpHUEeCKHE 3a1a91 Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
TIOCTPOCHHEM CEYCHUH LIMITUHIPA,
KOHYCa

[IpuknaaHeie 3a1a4u, CBSI3aHHBIE C
OWJIUHIPOM

HpI/IKJIaI[HbIe 3aJa4u, CBA3aHHBIC C
HNUWIMHAPOM

Cdepa u map

[Tepeceuenue ceps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By u n3o6paxenue mapa

[Mepeceyenue chepsl u mapa ¢
IockocThio. Kacanue mapa u cdepbl
IUIOCKOCTHIO. Buj 1 n300pakeHue mapa

VYpasuenue chepsl. [Inomans chepst u
e€ yacreit

Cummetpus cdepsl 1 mapa

CrepeomeTpuueckue 3aj1a4u Ha
JIOKAa3aTeIbCTBO M BHIYHCIICHUE,
CBsI3aHHBIE CO Cepoii U MapoM,
MIOCTPOCHUEM MX CEUCHHH TIOCKOCTHIO

CrepeomeTpuueckue 3aj1auu Ha
JIOKA3aTeIbCTBO M BHIYHUCIICHUE,
CBsI3aHHBIE CO CPepoii U MapoMm,
MIOCTPOCHUEM MX CEUCHHH TIOCKOCTHIO

HpI/IKHaI[HBIe 3aJa4u, CBA3aHHBIC CO
cdepoii u mapom



67

68

69

70

71

72

73

74

75

76

77

[ToBTOpEHME: OKPYKHOCTH Ha
IUIOCKOCTH, BBIYMCIICHUS B OKPY>KHOCTH,
CTaHJapTHBIE TO00Ms

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalllCHUA
U MHOI'OI'paHHUKOB

3anauu o teme ""Tena ¥ MOBEPXHOCTH
BpanieHus"

3agaum 1o TeMe ""Tena u MOBEepXHOCTH
BpauieHus"

Kontponbhas padota "Tena u
MTOBEPXHOCTHU BpauieHus"

O6wém nununapa. Teopema 06 00bEME
MMpAMOTo MUJIrnHApa

Brruncnenme 00bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uaTerpanga. Oobém
KOHYycCa

ITromaay OOKOBOM M OJHOM
MOBEPXHOCTH KOHYyCa

CrepeomMeTpuUeCcKue 3a/1auu, CBI3aHHBIC
C BBIYHCIIEHUEM 00BEMOB IIWIIMH]IPA,
KOHYycCa

[Ipuknanueie 3anauu mo Teme "OO0bEMBI
U TUIOLIAU OBEpXHOCTeH Ten"

OO0BEM IIapa U IMapoBOTr0 CEKTOPA.

Teopema 06 06béme mapa. [lnomans
cdepsl. CTepeomeTpuyecKre 3a1auu,
CBSI3aHHBIE C BBIUHUCIIEHHEM 00HEMOB



78

79

80

81

82

83

84

&5

rapa, IapoBoro CerMeHTa U MIapoBOTo
CEeKTOpa

[Ipuknanueie 3axaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 1Iapa U
miomaasio ceppl. CooTHOIIEHUS
MEXy IUIOIIA ISIMH ITOBEPXHOCTEH U
00BEMaMHU ITOTOOHBIX TENI

[TomoOHbBIE TeNa B IPOCTPAHCTBE.
N3menenune o06bEMa rpu mogo0ouu.
CrepeoMeTpHUSCKHE 3aIa4H, CBSI3aHHBIC
C BBIYMCIECHHEM 00BEMOB TENI U
MJI0IIa/Iel TOBEPXHOCTEN

Kontponbnas padota "[lnomanu
MOBEPXHOCTH U O0BEMBI KPYTIIBIX Te"

JIBHXKEHUS IPOCTPAHCTBA.
OtoOpaxenus. JIBUXKEHUSI U PAaBEHCTBO
¢uryp. OGmmume cBOHCTBa IBUKECHUH

Buapl nBrkeHuid: mapauienbHbIA
HepeHoC, IeHTpalbHas CUMMETPHUS,
3epKajbHas CAMMETpPHUS, ITOBOPOT
BOKPYT NPSIMOU

[TpeoOpa3zoBanus nmonodus. [Ipsmas u
cdepa Ditnepa

I'eomerpuueckue 3agaun Ha
IPUMEHEHHE IBHKCHUS

Konrtponbnas pabora "BekTops! B
npocTpaHcTae”
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87

88
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91

92

O6o06matomee moroperue 11 moHsTHI
1 METOJI0B Kypca reometpun 10—-11
KJIACCOB, CUCTEMAaTU3alUsl 3HAHUI:
"[TapanienbHOCTb MPSMBIX U
MJIOCKOCTEH B mpocTpaHcTre"

O6o06matomee moroperue 11 moHsTHi
1 METOJI0B Kypca reometpun 10—-11
KJIACCOB, CUCTEMAaTU3alUs 3HAHUI:
"BekTops!l B pocTpaHcTe”

O6o0matomee nmoBroperue 11 monHsTHit
1 METOJI0B Kypca reometpun 1011
KJIACCOB, CUCTEMAaTH3aIHsl 3HAHUI:
"BekTops! B pocTpaHcTBe"

O6o06matomee moBropenue 11 moHsTHit
¥ MeTo/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alUsl 3HAHHI:
"OO6beM MHOTOTpaHHHUKA"

Ob6o6maromee mosropenue 11 nmoHsTuit
¥ MeTo/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlNs 3HAHWI1:
"OO6beM MHOTOTpaHHHUKA"

O6o6mraroree noproperue 11 moHsTHIA
1 METOJI0B Kypca reometpun 10—11
KJIaCCOB, CUCTEMATH3AIMs 3HAHUMN:
"[Tmomanu MOBEPXHOCTH U 0OBEMBI
KpyTJbIX Ten"

O6o6mraroree noproperue 11 moHsTHIA

1 METOJI0B Kypca reometpun 10—-11
KJIACCOB, CUCTeMAaTH3alsl 3HAHUI:
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94

95

96

97

98

99

100

101

"[Tmommany MOBEPXHOCTH U 0OBEMBI
KpyIJibIX Ten"

Hrorosas KoHTpoJIbHAS paboTa
Hrorosasi KOHTpOJIbHAs paboTa

[ToBTOpeHue, 0600IICHUE U
cHucTeMaTu3aluvs 3HaHUI

Hcropus pasBuTHs CTEPEOMETPUM KaK
HayKHU U €€ POoJib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTHS CTEpEOMETPUH KaK
HaYKU U €€ poJib B pPa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKU U €€ poJib B pPa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U € poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HaYKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTUS CTEPEOMETPUH KaK
HaYKU U €€ poJib B pa3BUTUU



COBPEMECHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Ui

Hcropus pasBuTHs CTEpEOMETPUM KaK
102 HayKH U €€ poJIb B pa3BUTUU
COBPEMEHHBIX HHKCHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOT Ui

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 102






IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJABHOM IPOT'PAMMBI

10 KIIACC

Kon
NpoBepPsIeMOro
pe3yabTara

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa3oBaTeILHON NMPOrPaMMBbI CpelHero o01ero odpasoBanus

I'eomerpus
OnepupoBaTh NOHATUAMM: TOUYKA, NIPsiMast, INIOCKOCTh

IIpuMeEHATH aKCHOMBI CTEPEOMETPUM U CIIEICTBUS U3 HUX IIPU PELICHUU
r€OMETPUYECKHX 3a/1a4

OnepupoBaTh MNOHATHAMH: NApaLIEIbHOCTh W IEPHIEHIUKYJISIPHOCTH
MPSAMBIX U IJIOCKOCTEMN

KnaccudunupoBaTe B3auMHOE PacrlojOXKEHUE MPSMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

OnepupoBaTh MOHATUAMU: ABYTPAHHBIN YroJl, TPaHHU JBYI'PaHHOIO YIJIa,
pedpo IBYTpaHHOTO yIJla, JMHEWHBIA YToJl IBYTPAaHHOTO YyTJa, TpaxycHas
Mepa JIBYTPaHHOIO yrijia

OnepupoBarh NOHATUSIMU: MHOTOIPAHHUK, BBIMYKJIBIM M HEBBITYKJIbIHA
MHOTI'OI'paHHUK, 3JICMCHTBI MHOI'OI'paHHUKaA, HpaBI/IJIBHHﬁ MHOT'OT'paHHUK

Pacrio3HaBaTh OCHOBHBIE BH/bl MHOIOIPaHHHMKOB (IMpamuza, IpU3Ma,
IPSAMOYTOJIbHBIN Mapasuienenunesn, Kyo)

KnaccupunupoBaTe  MHOTOTpaHHMKHM, BBIOMpas  OCHOBaHUS  JUId
Kjaccupukauuu  (BBINYKJIBIE U HEBBINYKJIble  MHOTOTPAHHUKH,
IIPABWIBHBIE ~MHOTOTPAHHMKM, TIPSAMBIE M HAKIOHHBIE IIPU3MBI,
napauiesIenue bl)

OHGpHpOBaTL IIOHATUSAMMU: ceKymiasa IIJIOCKOCTB, CCUCHHUC
MHOTI'OI'paHHUKOB

OOBACHATH TIPUHIIUIIBI MMOCTPOCHUA CcedeHU MHOT'OTpaHHUKOB,
HCIOJIB3YA METOI CJICIOB

CtpouTh ce4YeHUsT MHOTOTPAHHHUKOB METOJIOM CJI€JIOB, BBITIOJHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYD:
BU/I CBEPXY, COOKY, CHU3Y

Pemate 3amaun Ha HaAXOXJACHUE TEOMETPUIECKUX BEIMYMH MO OoOpa3iam
WIN aJaTroOpuTMaM, MPUMEHSSI W3BECTHBIC AHAIMTHYECKHUE METOIbI TIPH
pElIeHNH CTaHJAPTHBIX MaTeMaTHMYeCKUX 3a/Jad Ha BbIUHCICHHE
pPacCcTOSHUN MEXIY IBYMS TOYKAaMH, OT TOYKU JI0 MPSIMOU, OT TOYKHJIO
IJIOCKOCTH, MEXK]Ty CKPEIIMBAIOIIUMHUCS MPSIMBIMU

PemraTe 3aaa4i Ha HAXOXIACHUC TCOMETPUUCCKUX BCIUYHH I10 06pa3uaM
HIIN aJIrOpUTMaM, IMPUMCHASA HU3BCCTHBIC AHAJIUTHUYCCKHUE MCETOJbI IIpH



7.14

7.15

7.16

7.17

7.18

7.19

7.20

11 KVIACC

Kon
MpoBepPsAEMOro
pe3yJjbTara

6

6.1

6.2
6.3
6.4

pElIeHNN CTaHIAPTHBIX MaTeMaTHYECKHX 3a/ad Ha BBIYHMCIIEHUE YTJIOB
MEX1y CKPEIIMBAIOIIUMUCSA TPSMBIMH, MEXKIY MPSMOM M IIOCKOCTHIO,
MEX1y TUIOCKOCTSIMH, JIBYTPAHHBIX YTIIOB

Beruucnsate 00bEMBI M IUIOMIAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3Ma, mupamMuia) ¢ MpUMEHEHHEM (OPMYJI, BBIYHCIISATH COOTHOIIICHUS
MEXKIY IJIOIAIIMHU MTOBEPXHOCTEH, o0BEMamMu M0100HBIX
MHOT'OTPAaHHUKOB

OnepupoBaTh MOHATHSMH: CUMMETPHUSl B IPOCTPAHCTBE, LIEHTP, OCh U
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUU (PUTYpPbI

W3Bnekatb, mpeoOpa3oBbIBATh U HHTEPIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeICTaBICHHYIO Ha
yepTexax U pUcyHKax

[TpumensiTh reomeTpuueckue (PakThl AJIA PEIICHUSI CTEPEOMETPUUECKUX
3a/1a4, MNPEIIOoaraliluX HECKOJIbKO IIaroB pEIICHUs, €CIIU YCIOBUS
MPUMEHEHHUS 3a/IaHbl B SBHOU (hopMe

[IpuMeHATH mpocTEWIINEe NPOrpaMMHBIE CPEACTBA W DIIEKTPOHHO-
KOMMYHMKAI[UOHHBIE CUCTEMBI ITPU PELICHUN CTEPEOMETPUUYECKUX 3a1a4

IIpuBoaUTE MpHUMEpPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEU B IIPUPOIE U
JKU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHATH MoJTydYeHHbIE 3HAHUSI Ha IPAKTUKE: aHAIU3UPOBATh PeajbHbIE
CUTYallU! U IPUMEHATH U3yYEHHBIE IIOHATHS B IIPOLIECCE MIOMCKA PELICHMUS
MaTeMaTU4eCKd  CPOPMYJIHUPOBAHHOW  MPOOIEMBbI,  MOJEIUPOBAThH
peaJIbHblE CUTYallUd Ha $I3bIKE N€OMETPHUH, UCCIIEOBAThb IOCTPOCHHBIE
MO/JIEJH C UCII0JIb30BAaHUEM F€OMETPUUECKUX TOHITUI U TEOPEM, arrapara
anreOppl, peuiaTb NPAKTHUECKHE 3ajjaud, CBSI3aHHBIE C HAXOXJICHHUEM
re€OMETPUUYECKUX BEIUYUH

IIpoBepsiemble npeMeTHBIE Pe3yabTAThI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 06pa3oBaHus

['eomerpus

OnepupoBaTh NOHATHAMU: IWINHAPUYECKAs TOBEPXHOCTh, 00pa3yoline
III/IJ'H/IH}IpI/I'-IeCKOI\/'I MOBEPXHOCTHU, HHUIHUHAP, KOHHUYCCKAA ITOBECPXHOCTD,
oOpa3yronye  KOHHYECKOM  IOBEpPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh

Pacrio3naBath Tena BpameHus (MIIHHAP, KOHYC, cdepa U map)
OOBACHITH CLIOCOOBI TTOTYYCHHS TEJT BPALICHHUS

KrnaccudumnmpoBaTs B3aUMHOE pacofioKeHHE CPEPhI U MIIOCKOCTH



6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

OnepupoBaTh MOHATHSAMH: ILIAPOBOM CETMEHT, OCHOBAHHME CErMEHTa,
BBICOTA CErMEHTa, IIapOBOW CJIOW, OCHOBAaHUE IIAPOBOIO CJIOSI, BBHICOTA
[IAPOBOTO CIIOSI, IIAPOBOM CEKTOP

Beramcnsate 00BEMBI W TUIOIIATU TOBEPXHOCTSH TEI BpalICHWS,
T€OMETPUUYECKHX TEJ C MPUMEHEHHEM (POpMYIT

OmnepupoBaTh MOHATHSAMH: MHOTOTPAHHUK, BIHCaHHBIA B chepy u
OIMHMCaHHBIA O0KOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHHUK WJIH TEJIO
BpalICHUS

BbI4HchsTh COOTHOLIEHUS MEXK/TY TUIOMIAISIMU IOBEPXHOCTEH 1 00bEMaMU
[MOIOOHBIX TEI

N3o0paxaTts u3yyaemble (UTYypHl OT PyKH U C MPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

BbImonHATe (BBIHOCHBIE) IIJIOCKHE YEPTEKUM W3 PUCYHKOB IMPOCTHIX
00BEMHBIX (UTYp: BHJI CBEpXy, COOKY, CHH3Y; CTPOHTH CEUECHHUS Tel
BpAICHHS

W3BnekaTb, MHTEPIPETHPOBATH M IpPeoOpa3oBbIBaTh HH(POPMAIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, MpeICTaBICHHYIO Ha
YepTekax U pUCyHKax

[IpumensaTh reomerpudeckue (GakThl A PELICHUS CTEPEOMETPHYECKHX
3a7a4, TPENNoNaralolIuX HECKOJBKO IIaroB PEIICHUS, €CIU yCIOBUS
IPUMEHEHMs 3aJ]aHbl B IBHOH (opme

OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE

BBINONHATE JIEHCTBUSL CIIOXKCHHUS BEKTOPOB, BBIUMTAHHS BEKTOPOB H
YMHO)KCHI/ISI BCKTOpa Ha 4YucCio, O6’bHCH$ITB, KaKuMHn CBOfICTBaMH OHH
00J1a1a10T

HpI/IMeHHTL IMpaBUJIO IapaJUICIICIIUIICaa IIPpHU CII0KCHUN BEKTOPOB

OnepupoBaTh NOHATUSMHU: JIE€KAPTOBBI KOOPJIMHATBI B IPOCTPAHCTBE,
BEKTOp, MOJYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJIHWHATHI BEKTOPA,
Yroja MEXAy BEKTOpaMH, CKaJSIPHOE TPOU3BEIAEHUE  BEKTOPOB,
KOJUIMHEApHbIE U KOMITJIAHAPHBIE BEKTOPBI

Haxonuts cymmy BEKTOPOB M IPOM3BEICHHE BEKTOpAa HAa 4YMCIIO, YIOJI
MEXKIy BEKTOpaMH, CKAIPHOE NMPOU3BEIAEHUE, PACKIAABIBATh BEKTOP IO
JIBYM HEKOJUIMHEApHBIM BEKTOpaM

3aznaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT
Pemate npocreiimme reomeTpudecKue 3a1a4i Ha IPUMEHEHNE BEKTOPHO-
KOOPJAUHATHOI'O METOa

Pemate 3amaum Ha J10Ka3aTENbCTBO MATEMAaTHYECKUX OTHOIICHUM H
HAXOXXJCHHE T€OMETPUYECKHX BEIMYUH MO 00pasliaM WM aJlfOpUTMaM,
NPUMEHSIS  M3BECTHBIE  METOABl MpPH  PEUIeHHWH  CTaHJApTHBIX
MaTeMaTHYECKHUX 3a/1a4



6.21

6.22

6.23

[IpumensaTh mpocTEWIlMe MPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CHUCTEMBI [IPH PEIICHUN CTEPEOMETPUUYECKUX 3a/1a4

IIpuBoAUTE MpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEU B IIPUPOLE U
’KU3HH, PACIIO3HABATH MPOSBICHNE 3AKOHOB F'€OMETPUH B UCKYCCTBE

[IprMeHATh OJTyYEHHBIEC 3HAaHUS HA MPAKTHUKE: aHAIU3UPOBATh PEajbHbIC
CUTyallUH U IPUMEHSTh U3YUYEHHbIE IOHATHS B IIPOLECCE ITOMCKA PELLICHUS
MaTeMaTH4eCcKu  cHOpMyIMpOBAaHHOW  MPOOIEMBI,  MOJCIHPOBATH
pealbHbIE CUTYyallMM HA S3bIKE N€OMETPUH, UCCIEI0BATH IOCTPOCHHBIC
MOJIEJIU C UCITOJIb30BAaHUEM T€OMETPUUYECKUX TOHATHI U TEOPEM, arnapara
anreOppl, pemaTh MPAKTUYECKUE 3aJadH, CBSI3aHHBIE C HAXOXKICHHUEM
r€OMETPUYECKUX BEIUYUH



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon

7.1

7.2

7.3

7.4

7.5

7.6

HpOBepﬂeMblﬁ IJIEMEHT COAECPKAHUSA

I'eomerpus

OcHOBHBIE TIOHATHSI CTepeoMeTpuu. Touka, MpsmMas, IUIOCKOCTh, MPOCTPAHCTBO.
[TonsTre 06 akcHOMATHYECKOM IMOCTPOCHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH
Y CIIEACTBUSA U3 HUX

B3aumHOe  pacnosokeHue IpsIMBIX B [IPOCTPAHCTBE:  IEPECEKAIOIINECH,
napajulesibHble M CKpeluBarouuecss npsmble. [lapamnenbHOCTs HpSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: TMapalieibHble MpsSMble B  IPOCTPAHCTBE,
HapajjIeNIbHOCTh TPEX NPSAMBIX, MApauIeNbHOCTh NPSAMOM M IUIOCKOCTH. YTIIBIC
COHAIPaBJICHHBIMU CTOPOHAaMH, YyroJll MEXIy MpsIMbIMH B IPOCTPAHCTBE.
[TapannenbHOCTh IIIOCKOCTEN: MapaljiesIbHbIE TNIOCKOCTH, CBOMCTBA MapajlIeIbHbIX
wiockocteil. Ilpocreiimme mpocTpaHcTBeHHbIE (UIYPbI HA IJIOCKOCTU: TETPAdIP,
KyO, napajuiesenumne], IoCTpOeHHe CeYEHUI

[lepnieHAUKYASIPHOCTh NOPSIMOM W IJIOCKOCTH: MEPHEHAUKYISPHBIE MpPSIMbIE B
IIPOCTPAHCTBE, MIPSAMBIE NapAJICIbHBIE U IEPIEHAUKYISPHBIE K INIOCKOCTH, IPU3HAK
MEPIIEHAUKYJISIPHOCTHU MPSAMOM U IIJIOCKOCTH, TEOPEMA O MPAMOU NEPIEHAUKYIISIPHOU
IUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YOI MEXKAY IIPAMOU U IJIOCKOCTBIO, IBYTPAHHbBIN
YIOJI, INHEUHBIN yTOJ1 ABYTpaHHOrO yria. [lepnesauKysisap 1 HaKIIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 IJIOCKOCTH, TPOSKIHs (PUTYPBI HA
IUIOCKOCTh. [lepneHauKyIapHOCTD INIOCKOCTEM: MPU3HAK NEPIICHIUKYJISIPHOCTH IBYX
miockocteil. Teopema o TpEX MeprneHANKYIIpax

[lonsiTiE MHOrOrpaHHMKa, OCHOBHBIE D3JEMEHTHl MHOIOI'DAHHHUKA, BBIIYKIBIE U
HEBBINYKJIbIE MHOTOIPDAaHHUKH, pPa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yroiabHas
npu3Ma, TPaHW W OCHOBAHMS TMPHU3MBI, MpsMasi U HAKJIOHHAs MPU3MBI, OOKOBasl H
MIOJIHAs TOBEPXHOCTh Npu3Mbl. [lapanmenenunesn, npsiMOyroJIbHBIN MapajuieaenuIe,
u ero cBoiicTBa. [Iupamuzaa: n-yronbHas nupaMuja, TpaHd U OCHOBaHHME MUPAMUJBbI,
OOKOBasi U IOJIHAs MMOBEPXHOCTh MHMPaMMJIbl, NMPaBHIIbHAS U yCeu€HHas MUpaMHJIa.
OnemMeHTsl TOpuU3MbBl W nUpaMuibl. [IpaBWIIBHBIE MHOTOIpDaHHUKH: IIOHSTHE
MIPaBWJIBHOTO MHOIOTpaHHMKA, NpaBUIbHAs NpU3Ma W IPaBUIbHAs MNUPAMMIA,
MpaBUJIbHAS TPEYroJbHAsA MUpPaMHJIA U MPABUILHBIN TeTpasp, KyO. [IpencraBnenue
O MpaBWIbHBIX MHOTOTpPaHHMKAaX: OKTa’Jp, AOJeKa’Ap M uKocarapyrue CedeHus
HPU3MBI U TUPAMHU/IBI

CI/IMMeTpI/ISI B IIPOCTPAHCTBC: CUMMCTPHUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJTIOCKOCTH.
ONEeMEHTHI CUMMCTPUU B nmupamMujaax, napajuiejacnuieaax, MMpaBUJIbHBIX
MHOT'OrpaHHUKax

Brruucienue »51eMEHTOB MHOTOTPAaHHUKOB: pEOpa, awmaroHanw, yribel. [linomanas
OOKOBOIl TMOBEPXHOCTH M TOJHOW TMOBEPXHOCTH MPSMOM MTPU3MBI, IJIOMIAAb



7.7

OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MPAMOM Tpu3Mbl. [Lmomans 60kKoBO#
MIOBEPXHOCTH M TIOBEPXHOCTH IPaBWJIBHOM NHMpPaMUIbI, TeOpeMa O IUIOIAgu
yceuéHHoil nupamubl. [lonstue 06 06béme. O6BEM MUpaMuIbl, IPU3MBI

[TomoGHBIe Tena B mpocTpancTBe. COOTHOMICHUS! MEXKIY TUIOIIAISIMH TOBEPXHOCTEH,
o0BbEMamMu NOJOOHBIX TeI

11 KVIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

IIpoBepsieMblIii 3JIeMEHT COAEPKAHUS
I'eomerpus

[{unuHapryeckas MOBEPXHOCTh, 00pa3yoIne MUIHHAPUIECKON MOBEPXHOCTH, OCh
WIMHIPHYECKON MOBEpXHOCTH. [{MmuHAp: ocHOBaHUS U OOKOBas MOBEPXHOCTb,
oOpasyromiast ¥ 0Ch, IJIOLIalb OOKOBON M MOJIHOW MOBEPXHOCTH

Konuueckass moBepXHOCTh, OOpa3yrollne KOHUYECKOW TMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW MOBepXHOCTH. KOHYC: OCHOBaHME U BepIIMHA, 00pa3yroImas
U OCh, TIOIIA b OOKOBOM U MOTHON MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolne
U BbICOTA, OCHOBaHUA U 60KOBa$I TTOBCPXHOCTH

Cdepa u map: HeHTp, paauyc, AMaMeTp, IIoaab noBepxHoctu chepsl. Bzanmuoe
pacnojoxeHue chepbl U MIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, miomanb
cdepsl

N3o0pakeHue Ten BpalieHus Ha II0cKocT. Pa3BépTka nuimnHapa 1 KOHyca
KoMmOuHanuu Tten BpalieHus ¥ MHOTOTPAHHMKOB. MHOTOTPaHHUK, OMUCAHHBIN
okoJ1o cepsl, chepa, BircaHHAs B MHOTOTPAHHUK, WU TEJIO0 BPAIICHUS

[Tonsitue 06 06béMe. OcCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 oO0BEME
NpSMOYTOJIBHOTO TapayieNienunena M cieactBus u3 He€. OO0BEM uIMHpa,
KoHyca. O0BEM 1mapa u miomaab chepsl

[Tonobubie Tema B mpoctpaHcTBe. (COOTHOIIEHUS MEXIy  IUIOMIAIIMU
MOBEpXHOCTEH, 00bEMaMHU MOT0OHBIX TE

Ceuenust mwiIMHIpa (MapajuieIbHO W TEPHEHAMKYJISIPHO OCH), CEYEHHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIILEe Yepe3 BEPILNHY ), CEUEHHUS L1apa

BekTtop Ha 1uiockocT M B mpocTpaHCTBE. CII0)KEHHE U BBIYMTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxenue BeKTopa o TpEM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBuno mapamnenenunena. PemeHue 3amad, CBA3aHHBIX €
IIPUMEHEHNEM IPaBUII ACUCTBUI C BEKTOpaMU

[IpsimoyronbHasi cucteMa KOOpPAMHAT B MpocTpaHcTBe. KoopauHaTel BekTOpa.
[Ipocteiimue 3amad B KOOpAMHATaX. YTol MexIy BekTopamu. CkansipHoe
MIPOU3BEJICHNE BEKTOPOB. BhIunciIeHUE YIIIOB MEXIY MPSAMBIMU M IJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METOJT TP PELLIEHUH T€OMETPUUECKHX 3a/1a4



MMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUA

Kon
NpoBePSIeMOro
TpeOoBaHUS

IIpoBepsiemble TPeOGOBAHMS K MPEAMETHBIM Pe3yJibTATAM OCBOECHUS
OCHOBHO# 00pa30BaTeJIbHOI MPOrPaMMbI CPeIHEro 0011ero
o0pa3oBaHus

Bnanenne meronaMu [0Ka3aTeNbCTB, AJITOPUTMAMHU DPEILICHMS 3a]ad;
yMeHHe (GOpMyJIMpOBaTh M ONEPUPOBATH MOHATHSAMH: OINpEIesIeHuE,
aKCHMOMa, Teopema, CIIEACTBHE, CBOWCTBO, IIPU3HAK, JI0KA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYIHPOBKU; IPUMEHATDH UX; YMEHHE (POPMYIUPOBATH
0o0paTHOE W MPOTHUBOMOJIOKHOE YTBEPXAECHUE, NMPUBOIAUTH MPUMEPHI U
KOHTPIPHUMEPHI, HCIIOIb30BATh METOJ MaTEeMaTUYECKOM WHIYKIIHH;
IIPOBOJUTH  JTOKA3aTCJIbHBIE PACCYKICHHUs IPU pELICHUU 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IIPAaBUJIBHOCTb  PACCYXACHUM; YMEHHE
OIEPUPOBATH MOHATUAMHU: MHOXECTBO, IIOJAMHOXKECTBO, OIEPALMU Hal
MHOXECTBAMH; YMEHHE MCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN
amnmnapar JJIs OIIMCaHUs PEAJIbHBIX IIPOLIECCOB U SBJICHUN U IIPU PEILIECHUU
3a7a4, B TOM 4YHCI€ U3 JAPYTUX Y4eOHBIX IHPEIMETOB; YMEHHE
OIepUpOBATH MOHATHAMMU: Ipad, CBA3HBIN rpad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTb M ONUCHIBATH Tpadbl Pa3IUIHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAaThb l"pa(bBI IIpH PCUICHUU 3a1a4

VYMeHue onepupoBaTh MOHATUSAMHU: HAaTypaJbHOE YMCIIO, LEJI0E YHCIIO,
CTEIEHb C LIEJBbIM [T0Ka3aTeNIeM, KOPEHb HATYPAJIbHOW CTEIICHU, CTEIIECHb
C palMOHAIBHBIM  IIOKa3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
HOKa3zaTejleM, JIOTapu(M 4YHUClIa, CHUHYC, KOCHHYC M  TaHI€HC
IIPOU3BOJIBHOIO YHCJIA, OCTATOK I10 MOJYJIIO, PallMOHAJIBHOE YHCIIO,
UPPALMOHAIBHOE  YHUCJIO,  MHOXECTBA  HATyPAJIbHBIX,  LEINBIX,
palOHANbHbIX, JCHCTBUTEIBHBIX YHCE]; YMEHHUE MHCIIOJIb30BaTh
NpPU3HAKKA JEIMMOCTH, HAaUMEHBIINI OOIIMI JeNuTeNns U HauMEHbIIee
o01iee kpaTHoe, alroput™ EBKinzia npu perieHny 3aaad; 3HaKOMCTBO C
pPa3JIMYHBIMU  IO3ULIMOHHBIMHU  CHCTEMAaMH  CYHUCIICHMS; yYMEHHE
BBINOJIHATh BBIYMCICHUE 3HAYEHUH U MpeoOpa3oBaHUs BBIPAKEHUH €O
CTENeHsIMU U JorapupmMamu, npeoOpa3oBaHUs IPOOHO-pAIIMOHATBHBIX

BLIpa)KeHPIfI; YMCHHUC OIICpUPOBATH INOHATUAMU: ITOCIICIOBATCIbHOCTD,



apudMeTHIecKas Iporpeccus, reoMeTpruIecKas porpeccus, 0eCKOHEUHO
yObIBaromasi  reoMeTpuueckass  Mporpeccus; yMEHHE  3a]aBaTh
HOCJIEI0BATENBHOCTH, B TOM YHCIIE C TIOMOLIBIO PEKYPPEHTHBIX (POPMYII;
YMEHHUE OIEPUPOBATh NMOHATUSAMHU: KOMIUIEKCHOE YHUCIIO, COINPSKEHHBIE
KOMILIEKCHBIE YKCIIa, MOAYJb U apryMEHT KOMILJIEKCHOTO 4Kcia, popma
3alMCcHU KOMIUIEKCHBIX 4Mcell (FeoMeTpuuecKasi, TPUrOHOMETpUYEcKas 1
anreOpavyeckas); yMeTb MPOU3BOAUTH apuU(pMETHYECKUE NEeHCTBUS C
KOMILUIEKCHBIMA ~ YHUCJIAMH; IPUBOJUTH IPUMEPBl  UCIOJIb30BAHUSA
KOMIUIEKCHBIX YHUCEJ; ONEPUPOBATh MOHATHAMU: MaTpuma 2xX2 m 3%3,

OIIPCACIINTCIIb MATPHUILIbI, FeOMeTpI/ILICCKI/Iﬁ CMBICJI OTIPCACIIUTECIIA

YMeHue onepupoBaTh NOHATUAMU: palUOHAIbHBIC, UPPALMOHAIIBHEIE,
MoKa3aTelbHble, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHUsT U HEPABEHCTBA, HUX CHUCTEMbl; YMEHHUE OIIEpUPOBATh
HNOHSTUSMM: TOXKJIECTBO, TOKJIECTBEHHOE IPeoOpa3oBaHue, YpaBHEHUE,
HEPaBEHCTBO, CHUCTEMa YPAaBHEHUHW M HEPABEHCTB, PaBHOCWIBHOCTH
YPaBHEHUI, HEPaBEHCTB M CHUCTEM; YyMEHHE peularb YpaBHEHMS,
HEPaBEHCTBA U CHUCTEMBI C IIOMOILBIO Pa3iIUYHBIX NPUEMOB; PEILATH
YPAaBHEHUs, HEPABEHCTBA M CHCTEMBI C I1ApaMETPOM; INPHUMEHSITh
YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJIA PEIICHUS MAaTEMaTUYECKUX

3a/1a4 U 3a/1a4 U3 pa3IM4HbIX 00J1acTeil HayKU U peaibHON KU3HU

YMeHue onepupoBaTh MOHATUAMHU: (YHKIMSA, YETHOCTh (YHKIIMH,
NEPUOANYHOCTh (DYHKIIMU, OTPAHUYEHHOCTH (DYHKIHMH, MOHOTOHHOCTb
GyHKIMHU, SKCTpeMyM (pyHKIHH, HanOoJbIIee M HAUMEHbIIIee 3HAYCHHUS
GYHKIIMN Ha MPOMEXYTKE, HEMpepbIBHAS (PYHKIIMS, aCUMIITOTHI Tpaduka
¢GyHKIMH, TIepBast U BTOpas MPOU3BOIHAS (PYHKIIUH, TEOMETPHUECKUIN U
busznyeckuif CMBICT TPOU3BOAHON, NEpBOOOpa3Has, ONpeAeNEHHBIN
UHTETpal; YMEHHWE HaXOAWTh aCHMOTOTHI rpaduka (yHKIHH; yMEHHUE
BBIUUCIIATh TPOU3BOJHBIE CYMMBI, TPOU3BEACHUS, YACTHOIO H
KOMITO3UIINH (DYHKIMI, HAXOIUTh ypaBHEHHE KacaTelbHOW K TpaduKy
GYHKIIMM; YMEHHE HaXOAWUTh MPOU3BOJHBIC AJIEMEHTapHBIX (DYHKIUI;
YMEHHE HCIOJIb30BaTh IPOU3BOAHYIO JJIsl HMCCIENOBaHUS (YHKIUH,
HaXOAUTh HaWOOJNbIINE U HAaUMEHBIINE 3HAueHUs (YHKIUH; CTPOHUTH
rpaduKd MHOTOWJIECHOB C MCIOJIH30BAHMEM armapara MaTeMaTHIeCKOTO
aHajau3a; MPUMEHATh NPOU3BOAHYIO Uil HAXOXKACHHUS HAWITY4ILIEro
pelieHNs B MNPUKIAIHBIX, B TOM YHUCIE COLMAIbHO-IKOHOMHUYECKUX U

GU3HYECKUX 3aa4axX; HAaXOAUTh TJIOMATH U 00bEMBI (PUTYP C TTOMOIIBIO



HHTCrpaga; MpuBOJAUTE NPUMEPLI MATECMATHYCCKOI'0O MOACIIMPOBAHUA C

noMoIbio A depeHnnanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh HOHATUSAMM: Trpaduk (yHKOMM, oOpaTHas
GyHKIMs, KOMIO3UIMA (YHKIHMNA, JTUHEWHas (QYHKIWS, KBaJpaTUIHAS
byHKUHSA, panyoHabHast byHKIHA, CTETICHHAs GbyHKIM,
TpUrOHOMETpUUeckue (GyHKIUH, OOpaTHblE TPUTOHOMETPUYECKHE
¢GyHKIMU, TMOKa3aTenbHas U Jorapudmuyeckas (QyHKIUH;, yMEHHE
CTPOUTHh IpaUKU HM3YYEHHBIX (PYHKIMH, BBIIOIHITH MPEoOpa3oBaHUA
rpaduKoB PYHKLUH, UCIIOIB30BATh IPaUKHU AJIS U3YUEHUS [IPOLIECCOB U
3aBUCHUMOCTEH, IPU PELICHUH 3aJa4 U3 JIPYruX y4eOHbIX NMpPEAMETOB U
3aJa4 U3 peajbHOH KU3HM; BhIpaKaTh (OpMyIaMU 3aBUCUMOCTU MEXIY
BEJIMYMHAMU; UCII0JIb30BaTh CBOMCTBA U rpa@UKu PYHKIMHA 1JIs peIeHUs
yYpaBHEHMI, HEpPaBEHCTB M 3ajady C M[apamMeTpaMy; H300pakaTb Ha
KOOPJIAWHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHM, HEPABEHCTB

n UX CUCTEM

YMeHue pemiate TEKCTOBBIE 3aJlaud pPa3HBIX TUIOB (B TOM 4YMCJIE Ha
IPOLEHTHI, I0JIU U YacTH, Ha JABUKEHUE, pabOTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 33J1a4l U3 00JacTH yNpaBJIeHUs JIMYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHHUS, YpaBHEHHs, HEPABEHCTBA U MX
CUCTEMBI 10 YCJIOBHIO 3aJayH, MCCIEA0BATh IIOJyYEHHOE DPEIICHHUE U
OLICHUBATh MPABIONONO0HOCTh pE3yJIbTATOB; YMEHHE MOJEIUPOBAThH
peanbHbIe CUTyalldd Ha fA3BIKE MATEMATUKH; COCTABIATH BBIPAXKCHUS,
YpPaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl 10 YCJIOBHIO 33J]1ayH,
UCCIEA0BAaTh IOCTPOCHHBIE MOJENM C MCIOJIB30BAHMEM ammapara

anredpbl, UHTEPIPETUPOBATH MOIYUEHHBIN PE3yJIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpeAHee apu(pMeTHIecKoe, MeIMaHa,
HauOoJIbIlIee U HAUMEHbIlIee 3HAYeHUs, pa3Max, JUCTIePCHsl, CTaHAapTHOE
OTKJIOHEHHE YUCIIOBOTO Ha0Opa; yMEHHE U3BJIEKATh, HHTEPIIPETUPOBATD
UH(OPMALNIO, TPEJICTABICHHYIO B TAOJIUIIAX, HA JUarpaMMax, rpadukax,
OTPaKaIOIIY0 CBOWCTBA PEAJIbHBIX MPOLIECCOB U SIBICHUM; IIPEICTABIIATD
UHPOpPMALIMIO € TMOMOIIBIO TalJUIl W JAMarpaMM; HCCIel10BaTh
CTaTHUCTUYECKUE JaHHbIC, B TOM 4YHCII€ C NPUMEHEHHEM TIpaduuecKuX
METOOB U JIEKTPOHHBIX CPE/ICTB; rpadMuecKu UCCIIe0BATh COBMECTHBIE
HAOJIOJIEHUs] C TIOMOIIBIO JHarpaMM pacCEeMBaHUs U JIMHEHHOU

perpeccuu
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VYMeHue onepupoBaTh MOHATHUAMM: CIYyYalHBIM ONBIT U Clly4yalHOE
COOBITHE, BEPOATHOCTh CIIy4alfHOTO COOBITHS; yYMEHHE BBIYHCIATDH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUUECKUX METOAOB; MPUMEHSThH
(GopMyJIBl CIOXKEHHS U YMHOXEHHS BEPOSTHOCTEH, (OPMYIy IOJIHOM
BeposiTHOCTH, popMynny bepHyrmm, komOuHaTopHbIe PaKkThl U HOPMYJIHI,
OLICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITUH; YMEHHE ONEepUpOBAThH
MNOHSATUSAMM: CllydyaliHas BeJMYHMHA, paCHpeesIieHUe BEpPOsITHOCTEM,
MaTeMaTHYeCKOe OXHUAAaHWEe, AUCIEPCHs U CTaHAApTHOE OTKIOHEHHE
CIyyallHOW BENWYWHBI, GQYHKIMH pPACTIPENEICHUS ©  TUIOTHOCTH
pPaBHOMEpHOTO, TMIOKa3aTeIbHOT0 W HOPMAIBHOTO paclpeaeieHui;
YMEHHE HCIIOIb30BAaTh CBOMCTBA W3YYEHHBIX paCIpPEACICHHA Ui
pellieHuss 3a7a4; 3HAaKOMCTBO C TIOHATHSMHU: 3aKOH OOJIBIIUX YHCET,
METOJIbl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE HIPUBOJUTH IPUMEPHI
MPOSIBIICHUS 3aKOHA OONBIINX YHCENT B MPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUAX; YMCHHEC OIICPUPOBATH IMOHATHUAMU: COUYCTAHUC, IIEPCCTAHOBKA,
YHCIIO COYETaHMIA, YHUCIO MEepecTaHOBOK; OMHOM HploTOHA; ymeHHe
IPUMEHATh KOMOMHATOPHBIE (PaKThl U pacCy’KICHUS JUIsl pelIeHUs 3a/1a4;
OIICHUBATH BEPOATHOCTH  pEANbHBIX  COOBITHUN; COCTaBIISITh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH NIOJYUECHHBIA PE3YIbTAT

YMeHue onepupoBaTh IOHATHAMM: TOYKa, INpsiMas, ILIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIUVIA, IUIOCKUH YyrOI,
JBYI'PAaHHBIA YroJI, TPEXTPaHHBIM YroJj, CKPEIIMBAIOIIUECS IpPSMBIE,
[apaJUIEIBbHOCTh U MEPIEHIUKYISPHOCTD MPSAMBIX U IUIOCKOCTEH, yroi
MEXIy MPSAMBIMH, YTOoJl MEXAY INPSIMON M IJIOCKOCTBIO, YTOJ MEXKIY
IJIOCKOCTSIMU, PACCTOSIHAE OT TOYKH [0 IUIOCKOCTH, PACCTOSIHUE MEKIY
MPSIMBIMH, PACCTOSIHUE MEXKy TUIOCKOCTSMH; YMEHUE UCIIOJIb30BATh IPU
peLIeHUH 33734 U3Y4YeHHbIE (aKThl U TEOPEMBl IUNIAHUMETPHU; YMEHUE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTH
MAaT€MaTHYECKUE MOJECIH C IIOMOIUBI) T€OMETPUYECKUX IOHATUU WU

BCJIIMYHMH, P€IIATh CBA3AHHBIC C HUMHU MPAKTHUYCCKUEC 3a1a4n

YMeHue onepupoBaTh MOHATHAMU: IUIOMAAL GUTYpPHI, 00BEM (GUTYPHI,
MHOTOTPaHHHK, TPABWIbHBI MHOTOTPAHHUK, CEYCHHUE MHOTOIPaHHHKA,
KyO, Tapajuielenures, Mmpu3Ma, nupamuia, (Gurypa U IMOBEPXHOCTH
BpallleHHs, TWIMHAP, KOHYC, map, cdepa, Tiomanb chepsl, TUIomaib
MOBEPXHOCTH TMHPAMUBI, MPU3MBI, KOHYyCa, IMIMHIpPA, 00BEM Kyoa,

MNpAMOYI'OJIBHOTO ITapalICIICIIUIICAd, IMUpPpaMU/bl, IMPU3MbI, HTUJIXMHAPA,
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13

KOHYCa, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUYCHUsI KOHYCa W LIWIMHJPA,
napajuleJbHblE OCH WJIM OCHOBAHMIO, CEYEHHE Ilapa, IUIOCKOCTb,
Kacaromasics c@epbl, IIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHKa, N300pa’kaTh MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpalIEHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPENICTB;
YMEHHE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYpP, CAMOCTOATEIBHO
dbopMyIIMpOBaTh ONpEAEICHUS U3y4aeMbIX (DPUTYp, BBIABUTATh TUIIOTE3bI
O CBOICTBax M NMpHU3HAKaX reOMETPUYECKUX (PUTyp, 0OOCHOBBIBATH WM
OmnpoBepraTh MUX; YMEHHE MPOBOAUTH Kilaccuukanuio Guryp Imo
pa3IMYHBIM IPHU3HAKAM, BBIIOJHATH HEOOXOAMMBIE JONOJHHUTEIbHbIE

HOCTPOCHHSI

YMeHue OIepupoBaTh IOHATHUSAMHU: JBM)KCHHE B TPOCTPAHCTBE,
napajuieNbHbIA MepeHOC, CUMMETPHUSl Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHUe M0A00Ms, MONOOHbIE (UIYpBI; yMEHHE
pacrmo3HaBaTh paBHbIC U MOAOOHBIE (UTYPHI, B TOM YHUCIE B MPUPO/IE,
UCKYCCTBE, apXUTCKTYpe; HCIIOJIb30BAaTh TCOMETPUYCCKUE OTHOIICHHUS
[IPU pEICHUH 33/1a4; HAXOUTh T€OMETPUYECKUE BETUYUHEI (JIJIMHA, YO,
TUIOMIA)1b, 00BEM) MPHU PEIICHHUH 3a/1a4 U3 APYTUX YICOHBIX IPESIMETOB H
U3 pearbHOM XU3HU; YMEHHE BBIUUCISATH T'€OMETPHUECKHUE BEIHMYMHBI
(mmHA, yroJ, IUIomanah, O0BEM, IUIOMAAL MOBEPXHOCTH), HCIIONIB3YS
W3y4eHHbIE (OPMYIBI U METOJIbI, B TOM YHCIE: IUIOMIAh MOBEPXHOCTH
MUPAMHJIBI, TIPU3MBI, KOHYCa, IIWIMHIPA, TWIoMmaas chepol; 00bEM KyOa,
NPSMOYTOJBHOTO TapaljieNienunea, MUPaMUIbl, MPU3MBL, WIMHAPA,

KOHYyca, [I1apa; yMEHHE HaXOJIUTh OTHOIIEHHE 00BbEMOB MMOIO0OHBIX QUTYp

YMeH#e oneprpoBaTh MOHATUSAMHE: MPAMOYTOJIbHAS CHCTEMa KOOP/IUHAT,
BEKTOp, KOOPAHMHATHI TOYKH, KOOPJWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJCHNE BEKTOpa Ha YHCIIO, PA3IOKEHHE BEKTOpa Mo Oaswmcy,
CKaISIPHOE TPOU3BEJCHHE, BEKTOPHOE NPOM3BEACHUE, Yrol MEXIy
BEKTOpPaMH; YMEHUE HCIIOJIb30BaTh BEKTOPHBIH U KOOPIUHATHBIA METO/I
JUIS PEUICHHsS TEOMETPHUYECKUX 3aJad W 3ahad JPYrux Y4eOHBIX
peIMETOB

YMmeHue BbIOUpATh MOAXOMANIMNA METOA JUIA pEUICHHS 3ajayw;
NOHUMAaHWE 3HAYMMOCTH MATEMATUKH B W3YYECHUH TPHUPOJIHBIX WU
OOIIIECTBEHHBIX ~ TPOIECCOB W  SIBJICHUI; yMEHHE paclo3HaBaTh

MMPOABJICHUEC 3dKOHOB MATCMATHUKHW B HCKYCCTBC, YMCHHC IIPUBOJIHTDL



MpUMEpPbl  MAaTEMATUYECKHX OTKPBITUH POCCHICKOM W  MHUPOBOH

MaTE€MaTHYECKOU HayKH



INEPEYEHD DJIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

Kon

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8
1.9

2.1
2.2
23
24
2.5
2.6
2.7
2.8
2.9
2.10
2.11

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

Yucna v BBIYMCICHUSA
Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

PaHI/IOHaJ'II)HBIe yucina. OOBIKHOBEHHEBIE U JCCATHYHBIC I[pO6I/I, IIPOLCHTEI,

OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

ApudmeTnueckuii KOpeHb HaTypaJibHOU cTeneHu. JlelcTBus ¢ apupMeTHUECKUMHU

KOpHSIMH HAaTyPaJIbHOW CTEIIEHU

Crenenp ¢ OCJIbIM IIOKa3aTCJIEM. Crenenp ¢ pallMOHAJIBHBIM ITOKAa3aTCJICM.

CBoiicTBa cTeneHu

CuHyc, KOCMHYC M TAaHT€HC YHCJIOBOIO aprymeHTa. ApPKCHUHYC, apKKOCHHYC,

apKTaHI€HC YHCJIOBOIO apryMeHTa
Jlorapudm umcna. [lecaTnunble U HaTypaibHbIE JOrapupMbl

JleiicTButenpHbie 4uCHa. ApUPMETHYECKHE OMNEpalud C JeHCTBUTCIbHBIMU
yucnamu. [lpuOmmkéHHble BBIYMUCICHUS, MpaBWIa OKPYIJICHUS, NPUKUAKA H

OLICHKA pe3yJIbTaTa BEIYNCICHUN

[IpeobpazoBanue BhIpaKeHUH

KommiiekcHele uncna

YpaBHEHHs 1 HEPABEHCTBA

Lenble u 1poOHO-paliOHAIbHBIE YPaBHEHUS
HppanuonaibHble ypaBHEHUS

TpuronomeTpuuecKkue ypaBHEHHUs

[Toxa3zaTenbHbBIE U JOTapUPMHUUECKUE YPaBHEHHS
Lenble u 1poOHO-paIOHAIbHBIE HEPABEHCTBA
HppanuoHanbHble HEPABEHCTBA

[Toka3zaTenbHble U JTOrapupMHUUECKIE HEPABEHCTBA
TpuroHomeTpruyeckne HepaBeHCTBA

CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
VYpaBHEHHUsI, HEpABEHCTBA U CUCTEMBI C ITapaMeTpaMu
Marpuua cucTeMbl JINHEWHBIX YpaBHEHHN. ONpeaenuTess MaTpULbl

OyHKIMU U TpaduKu
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4.1

4.2

4.3
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OyHKUA, cnocoos! 3amanus GyHknuu. ['pabuk dbyHkuun. BzammHO oOpaTHBIC

¢yskuuu. YérHeie n Heu€tHble QyHKIMH. [lepnoanaeckne GyHKINU

OO6nacte ompenenaceHUs: U MHOXKECTBO 3HaueHuM QyHkuuu. Hymum QyHKimu.
[IpomexxyTkH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHH.
MakcumyMbl M1 MUHEMYMBI (yHKIMH. HaunGonbliee ¥ HavMeHbIlee 3HAYCHHE

(GyHKIIMU Ha IPOMEKYTKE

CrenenHas (I)yHKI_II/ISI C HATypaJIbHbIM MW MLCJIbIM I1IOKa3aTCJICM. E€ cBoilicTBa u

rpaduk. CBoicTBa U TpadUK KOPHS 1-0i CTETICHU
Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U TpapuKu
[TokazarenbHas u norapudmuueckas GpyHKINUU, X CBOICTBA U rpaduku

Toukm paspeiBa. AcumnToTel rpadukoB ¢yHkumid. CBolcTBa (QYHKINH,

HETIPEPBIBHBIX HAa OTPE3KE
IlocimenoBaTenbHOCTH, CIOCOOBI 3aJaHKS IOCIEI0BATEILHOCTEMN
Apudmerndeckast 1 reoMmeTpuieckas mporpeccuu. opmyia CI0KHBIX MTPOIIEHTOB
Hauana maTemMaTuueckoro aHajimsa

[IpousBonnas ¢pynkuuu. [Ipon3BoaHbIe HIeMEHTAPHBIX (YHKIHNA

[IpumeneHne MPOU3BOAHOM K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH M
sKcTpeMyMbl. HaxoxieHrne HanboIbIIero 1 HaMMeHbILEero 3HaueHus: GyHKIUU Ha

OTpe3Ke

[TepBooOpasnas. MaTerpan
MHoOXecTBa U JIOTHKa

MHOk€ecTBO, onepaluu HaJl MHOKecTBaMH. [{narpamMmmel Diinepa — Benna
Jloruka

BeposiTHOCTB U cTaTUCTHKA
OnucarenpHas CTaTUCTHUKA
BepositHOCTB

Kombunaropuka

I'eomerpus

Durypsl Ha MIIOCKOCTH

[IpsiMble U TUIOCKOCTH B MPOCTPAHCTBE
MHororpaHHuKu

Tena u MOBEpXHOCTU BpalEHUs

KoopanHatsl 1 BEKTOpBI



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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