Pabouasi nporpamMmma

yuedHoro npeamera «I'eomerpus (yriy0/1éHHbIN yPOBeHb)»

nuist obyuatoruxcst 10-11 kmaccos



['eometpus siBnsieTCS OAHUM M3 0A30BBIX KYPCOB Ha YPOBHE CPEAHETO OOIIETO
oOpa3oBaHMs, TaK Kak OO0ECrneYrMBaeT BO3MOXHOCTb W3YyYECHHS] JUCIMILIUH
€CTECTBEHHO-HAYUYHOW HAIPaBJICHHOCTH M MPEIMETOB T'YMaHUTapHOTO IIUKJIA.
[TockompKy JTOTHYECKOE MBIIUICHUE, (DOPMUPYEMOE MPU U3YICHUH 00YIarOIITUMUCS
MNOHSATUMHBIX OCHOB TIE€OMETPUHU, MNPH JOKA3aTEIbCTBE TEOPEM M IMOCTPOEHUU
LEMOYKH JJOTUUECKUX YTBEPKICHUM MPHU PEIICHUN TEOMETPUUECKUX 3a/1a4, YMEHUE
BBIJIBUTATh W OMNPOBEPraTh THUIIOTE3bl HEMOCPEJICTBEHHO HUCMOJIB3YIOTCS MpHU
pelIeHnt 3a71a4 €CTECTBEHHO-HAYYHOTI'O 1IMKJIA, B YACTHOCTH (DU3UUYECKUX 3a]1a4.

[lens ocBoeHUs mporpaMmbl yueOHOTO Kypca «I'eoMeTpus» Ha yriryOJIEHHOM
YPOBHE — pPa3BUTHE UHAUBUAYATBHBIX CTIOCOOHOCTEH 00yUYatOmUXCs MPH U3yUeHUU
reOMETpUHU, KaK COCTaBJsIoOmed mpeAaMeTHoM obnactu «Maremaruka u
nHpopMaTHKa» yepes o0ecrnedeHrue BO3MOKHOCTH IPUOOPETEHUS U UCTIOIb30BaHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUM U JEHUCTBUM, CIEU(PUUYHBIX TEOMETPUH,
¥ HEOOXOIUMBIX JIJIS YCIENTHOTO MPo(heCCHOHATBHOTO 00pa30BaHus, CBSI3aHHOTO C
UCIIOJIb30BaHUEM MATEMATUKH.

[IpuopureTHbIMU 3alayaMy Kypca TE€OMETpUM Ha YriayOJEHHOM YpOBHE,
PaCIIUPSIONIMMU U YCUIUBAIOIIUMU Kypc 0a30BOTO YPOBHSI, SIBIISIFOTCS:

pacuIupeHue MpeiCTaBICHUs 0 TEOMETPUU KaK YacTH MUPOBOUM KYJbTYPhI U
dbopMHpoBaHrE OCO3HAHUS B3AaUMOCBSI3H T€OMETPHUH C OKPYKAIOIINM MUPOM;

dbopMHUpoBaHUE TPEJACTABICHUS O IMPOCTPAHCTBEHHBIX (UTypax KaK o
BOKHEUIIMX MaTeMaTUYECKUX MOJIENAX, MO3BOJSIONIMX OINUCHIBATh M H3y4aTh
pa3HbI€ SBJICHUS OKPY>KAIOIEro MUpa, 3HaHUE MOHITUHHOTO anmnapara mno paszeny
«CrepeoMeTpus» y4eOHOr0 Kypca reOMETPUH;

dbopMupoBaHHEe ~ yMEHHS ~ BJIAaJE€Th  OCHOBHBIMH  TOHSATHUAMH O
POCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAaHUE TEOPEM,
dbopmMysl U yMEHHE UX TPUMEHSATh, YMEHUS JI0KA3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pElICHUs 3a]1aY;

dbopMHupoBaHrE YMEHHS PACIIO3HABATh HAa YEPTEkKaAX, MOJACISIX U B pPEaTbHOM
MHpPE MHOTOTPaHHUKM M Teja BpalleHUs, KOHCTPYUPOBaTh T'€OMETPUUYECKHUE
MOJIEIIN;

dbopMupoBaHrUE MOHUMAaHUS BO3MOKHOCTH aKCHOMATHYECKOIO0 MOCTPOEHUS
MaTEMaTUYECKUX Teopuid, (POpMUpPOBAHUE TMOHUMAHUS POJIM AKCUOMATHUKH TPU
IIPOBEJICHUHU PACCYKICHUN;

dbopMHpoBaHUE yMEHUS BIAJETh METOJAMU JOKA3aTeNbCTB U aJTOPUTMOB
pelieHust, YMeHHs UX MPUMEHSTh, TPOBOJIUTH JI0KA3aTEIIbHBIC PACCYKACHUS B XOJI€
pelIeHusl CTepEeOMETPUUYECKUX 3a7ad W 3ajlad C MPAKTUYECKUM COJICPKAHUEM,
dbopMHupoBaHWE TPEACTABICHUS O HEOOXOAWMMOCTH  JIOKA3aTEIbCTB  IPHU
000CHOBAaHMY MAaTEMAaTUYECKUX YTBEPKICHUM U POJIM AKCHOMATUKU B TIPOBE/ICHUN
JNENYKTUBHBIX PACCyKIACHUM;



pa3BUTHE U COBEPUICHCTBOBAHUE MHTEIUIEKTYyaIbHBIX M  TBOPYECKUX
CIOCOOHOCTEN 00yYaroumxcs, MO3HABATENIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHUM, KPUTUIYHOCTH MBIILICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dopmupoBanre (yHKIIMOHATBHOW TPaMOTHOCTH, PEICBAHTHON T€OMETPUU:
YMEHUSI paClo3HABaTh TMPOSBICHUS TEOMETPUUYECKUX TOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyallUsX U MPHU U3YyUYEHUU APYTHX
y4eOHBbIX  MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJIETMPOBAHUSl PEAJbHBIX CHUTYAllMi, WCCIEIOBAHUS IMOCTPOEHHBIX MOJEIEH,
WHTEPIPETALUN MOTYYSHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COJIEPKATEILHBIMU JIMHUAMH y4eOHOTO Kypca «['eomerpusi» B
10-11 «xknaccax sBusaworcs: «lIpsimMble W MIOCKOCTU B  MOPOCTPAHCTBE,
«MHororpannukm», «Tena  BpameHus», «BeKToppl W  KOOPAUHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHHEe «yMETh OIEPUPOBATH
MOHATUSIMIY, PEJICBAHTHBIMU T€OMETPUH Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCS KO BCEM COJEP)KATEIbHBIM JUHUSM Y4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMUECKMX YMEHHMI  pacmpenensiercs He  TOJBKO 0
COJIepKaTEeNbHBIM JIMHUSAM, HO H 10 rojgam obyueHus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM ocBoeHMsl DenepanbHON paboueit
POrpaMMbl, paclpeleEHHbIM IO TojaaM OOy4eHHs, CTPYKTYpPHUPOBAHO TaKUM
0o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MIPUHIMITUAIBHBIM BOIIPOCAM 00yYaroluecs
oOpamjayiuchb ~ HEOJHOKPAaTHO. JTO  TO3BOJSIET OpPraHUM30BAaTh  OBJIAJICHUE
F€OMETPUUYECKUMU MOHSATUSIMU U HABBIKAMHU TOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
coOJI0/IeHeM MPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN 00yUYaloIMXCs, PACIIUPss U yriayOmsis
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa K U3yYEHUIO0 TEOMETPUH HA YTIyOJEHHOM YPOBHE NTO3BOJISIET:

co3gath ycinoBus ans  auddepeHnmanuy  OOy4eHHs,  TOCTPOCHUS
UHIMBUIYAbHBIX ~ 00pa30oBaTeIbHBIX MpOTrpaMM, OOecHeuuTh YrIIyOJEHHOE
U3y4YeHHUE Te€OMETPUH KaK COCTaBJIsitolIel yueOHoro npeamera «MaTteMaTukay;

NOJATOTOBUTH OOYYaIOIIUXCA K MNPOAOKEHUIO H3YYEHUSI MAaTE€MaTUKH C
yaéToM BBIOOpa Oymymielr mpodeccun, obOecrednBas MPEEMCTBEHHOCTh MEXKIY
o01uM 1 poeccroHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yudeOHOoro kypca «l'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kitacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HeJIeJNI0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsiMmble M JIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TOHATUS  cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npoctpancTBo. IloHsTHe 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3anmHoe pacnosioxkeHrne MNpsAMBIX B TNPOCTPAHCTBE: MEPECEKAOIIMECH,
napajulesIbHble W CKpeluBaromuecss mnpsmble. [IpU3HaKuM CKpemMBarOIIUXCs
npsMbIX. [lapanienbHOCTh MPSAMBIX U INIOCKOCTEN B MMPOCTPAHCTBE: MapalICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJLIEIIbHOCTD TPEX MPSIMBIX, NAPATUIEIBHOCTD IPAMOU
u 1ockoctu. [lapamienbHoe W UEHTpalbHOE MPOEKTUPOBAHUE, N300pa’keHue
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNbHOrO MpoeKkTUpoBaHus. M3o0paxeHue
buryp B mapayuienbHOM MPOEKIUU. YTJbl C COHANPABICHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsSMBIMU B IIPOCTpAaHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapauleIbHbIE
IIJIOCKOCTH, CBOMCTBA MapaJlyIeIIbHBIX IJIOCKOCTEM. [Ipocreimue
IPOCTPAaHCTBEHHbIE (QUIYphl HA IUIOCKOCTH: TETpaj’Ap, MapaulelienuIe],
MIOCTPOCHHUE CEYCHUM.

[leprieHIMKYISAPHOCTE NPSIMOM M IUIOCKOCTH: NEPIEHINKYIISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, MPSAMBIC MAPAJIIEIBHBIE W IEPHEHAMKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHIUKYISAPHOCTH IIPSAMOM M IUIOCKOCTH, TEOpemMa O NPsAMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTroroHaneHOE IPOEKTUPOBAHHUE.
[leprieHIMKyYISp M HAKIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHHUE
OT IPSIMOH J10 MJIOCKOCTH, MPOEKIHS (PUTyphI HA TIIOCKOCTh. [leprnenuKynapHOCTh
IJIOCKOCTEM: NMPU3HAK IMEPHEHAUKYISIPHOCTU JBYX IUIOCKOCTEW. Teopema o TpEX
IIEPIICHAUKYJISIPAX.

VIl B NPOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXIpaHHBI MU MHOTOIPAHHBIE YTJIBI.
CBolicTBa IUNIOCKKUX YIJI0B MHOIOTpaHHOro yriia. CBOMCTBA IUNIOCKUX U ABYTPaHHBIX
YIJIOB TPEXTPAHHOIO yriia. TeopeMbl KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOIO yIJla.

MHororpaHHuKHU

Buapel MHOrOrpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yrospHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TIPU3MbI, OOKOBast ¥ MOJHAS TTOBEPXHOCTH MPU3MBI.
[Tapayutenenunen, mpsAMOYTOJIbHBIN MApAJLICICIUIIET U €r0 cBoicTBa. Kparuaiiime
yTH Ha TNOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema I[ludaropa. [Tupamuaa: n-yrosibHas nupaMuja, NpaBUiibHAs U yCeUEHHAas
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHEd MPaBUIBHON MUPaMUIBL.
[IpaBunbHBIE MHOTOTPAHHUKU: MPABUJIbBHAS IPHU3Ma W IIPAaBUIbHAS NHPaAMHUIA,



paBUJIbHAS TPEYTOJIbHAS TUpaMuUa U MPaBUIIBHBIN TETpadIp, Kyo. [IpencraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa’Ap, JOACKAdIP U UKOCADIP.

Bbluucienue 3J1€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHalIH, YIJIbl.
[Inomanes OOKOBOW IMOBEPXHOCTH M IMOJHOW IMOBEPXHOCTU MPSIMOMl MpPU3MBI,
IUIOMIAh OCHOBaHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOU npu3Msbl. [1momans
OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH TNPABWIBHOW MHPAMUJIBI, TEOpEMa O
IJIOIIAM YCEUYEHHON NTUPaMUBI.

CummMmeTpuss B TIPOCTPAHCTBE. OJNEMEHTBl CHMMETPUU  NPABUIIBHBIX
MHOTOrpaHHUKOB. CHMMETpUss B MPAaBWJIBHOM MHOIOIPAHHHMKE: CHUMMETPUS
napajuieJenunesa, CUMMETPUS NPABWIBHBIX IPU3M, CHUMMETPHUs MPaBUIBHOU
MAPaAMHU/IBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B NPOCTPAHCTBE, HYJEBOW BEKTODP, JIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. JIeHCTBUSI ¢ BEKTOpAMU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbBKHX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
yucio. CBOKCTBA CHOKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOPA HA YHUCIIO.
[lonaTHEe KOMIUTaHApHBIE BEKTOpBI. lIpuM3HAK KOMILTAHAPHOCTH TPEX BEKTOPOB.
[IpaBwno mnapamnenenunena. Teopema O pasigoKEHUHM BEKTOpAa MO TPEM
HEKOMIUIaHapHbIM  BeKkTopaMm. [IpsmMoyronpHas  cucTtemMa  KOOpDAMHAT B
npoctpadcTBe. KoopauHaTtel Bektopa. CBs3b MEXAy KOOpAMHATAMH BEKTOpa U
KOOpAMHATAMHA TOYEK. YTOJI MeEXIy Bekrtopamu. CKalspHOE MpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

TeJia BpaleHus

[ToHsTHSA: IWIMHIPUYECKAs TOBEPXHOCTb, KOHHUYECKAsl IMOBEPXHOCTD,
chepuueckas TMOBEPXHOCTh, OOpa3yloIIue TMOBEpXHOCTEH. Tena BpalmieHus:
WINHJP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxenue chepsl
U IUIOCKOCTH, KacaTellbHasl IJIOCKOCTh K cdepe. M300paxkeHne Ten BpallleHus Ha
miockocTu. Pa3BépTka nunmHapa u konyca. Cummerpusi chepsl 1 mapa.

O0bEéM. OcHOBHbIE CBOMCTBa 00BEMOB Ted. Teopema 00 o00bEME
IpSIMOYTOJIBHOTO Tapaiienenumneqa U cienctsus u3 He€. OO0bEM npsaMod u
HAKJIOHHOM MpU3MBI, IWIMHAPA, MUpaMHUIbl U KoHyca. O0bEM 1Iapa U MapoBOTro
CErMeHTa.

KoMOuHanuy Ten BpaumieHuss U MHOrorpaHHukoB. [lpu3ma, BmnucaHHas B
OWIMHAP, ONHCAaHHAs OKojo wwiuHapa. Ilepeceuenue cdepsl UM mapa ¢
wiockocThio. Kacanune miapa u chepsl miockocTbio. [loHSATHE MHOTOrpaHHUKA,
OMHCAaHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOM B MHOTOIPAaHHUK WM TEJO
BpAllCHMUSL.



[Tmomanes MOBEPXHOCTH IUIIMHJpA, KOHyca, IUIomaas cheppl u e€ vacTeit.
[Tonobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nonooHeix Quryp. IlpeoOpazoBanue mnogodusi, romoreTusi. Pemienue 3amauy Ha
IJIOCKOCTH C UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceyeHnii MHOTOTPAHHUKOB Y TEJ BPAILlCHUS: CEYEHUS [UIUHAPA
(mapaJyieIbHO M MEPIEHAUKYISIPHO OCH), CCEYeHHUs KOHyca (TmapajuielibHbIe
OCHOBAHHUIO M MPOXOIAIINE YePEe3 BEPIIMHY), CEUCHUS I1apa, METOIbI TIOCTPOCHUS
CEUCHMI: METOJI CIEA0B, METOJl BHYTPEHHErO MPOCKTUPOBAHUSA, METO]I NIEPEHOCA
CEKYyLIEH TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B ipocTpancTBe. Onepanuu HaJl BEKTOpaMu. BEeKTOpHOE YMHOXKEHHUE
BEKTOpOB. (CBOWMCTBa BEKTOPHOrOo yMHOXeHUA. [IpsiMoyrosibHas cucrema
KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PazmoxeHne BekTopa 1o
6azucy. KoopanHaTHO-BEKTOPHBIN METO] IPH PEIICHUU T€OMETPUIECKUX 3a1ad.

JBUKeHUs B IPOCTPAHCTBE

JIBwxenus: mpoctpanctBa. OToOpakeHus. J[B>KeHUsS W PaBEHCTBO (Quryp.
OOmue cBoicTBa JBW)KEHUM. Bunpl ABUXKEHUN: MapaulebHBIM TMEPEeHOoC,
LHCHTPpAJIbHAS CUMMETpPHS, 3€pPKAJIbHASA CHUMMETPHSI, MOBOPOT BOKPYT IMPAMOM.
[TpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakaaHckoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJ€Ha POCCUMCKOr0 00IECTBA, MPECTABIEHUE O MATEMATUYECKHUX
OCHOBaX (PYHKIMOHUPOBAHUS PA3NHYHBIX CTPYKTYp, SIBICHUH, HpPOLEAYp
rpaXJaHCKoro  obmectBa  (BBIOOpPBI, OMpPOCKI W JApPYyroe), yMEHHue
B3aUMOJIEUCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUH C WX
GYyHKUMSAMHY U Ha3HAYCHUEM;

2) naTpuoTHYeCKOE BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTh POCCUUCKOU TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
IPOLUIOMY M HAaCTOAILIEMY POCCHUHCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTE€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHHM B JAPYrMX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE JAYXOBHBIX LIEHHOCTEH POCCUHCKOIro Hapoja, cpopMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUA, dTUYECKOTO IMOBEJICHMS, CBA3aHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTUKEHUN HAYKHU U JESATENBHOCTbIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTHYecK0e BOCTIUTAHUE:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKIIOYAs 3CTETHUKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEHN, 00BbEKTOB, 3a/1a4, pEUICHUH, pacCy>KJI€HUI, BOCHIPUUMYUBOCTD K
MaTEMaTUYECKUM ACTIEKTaM Pa3IUYHbIX BUJOB HCKYCCTBA,;

5) pusnyeckoe BocnnuTaHKue:

cOpPMUPOBAHHOCTh YMEHHUS NPUMEHATH MaTeMaTHYeCKUE 3HAHUA B
MHTEpEecax 3/I0pOBOro U 0€30MacHOro 00pasa >KMU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370pOBbIO (3/I0pPOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U
OTJIbIXa, peryJisipHas (pu3nyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
IPU 3aHATUSAX CHOPTUBHO-03J0POBUTENBHON J€ATEIbHOCTBIO;

6) TpyaoBoe BocniuTaHme:

TOTOBHOCTh K TpYIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  AESTENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymeit mnpodeccun U peaan30BbIBATb COOCTBEHHBbIE >KU3HEHHbBIC IIJIaHbI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTeéMaTH4YeCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHMIO Ha TMPOTSKEHUH BCEH KU3HH, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATHYECKON HAIPABIECHHOCTH;

7) 3K0JI0TNYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUE BIIHSHUS
COLIMAJIbHO-3KOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOIHON U COLMAIBHOM
cpenbl, OCO3HAHUE TII00AIPHOTO XapaKTepa IKOJIOTUYECKUX MPobieM, OpUeHTAITUS
HAa TPUMCHEHHE MaTEMAaTHMYECKHUX 3HAHUN IS pelieHus 3agady B 00JacTu
OKpYXaloUEl Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOLIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U 00I1IECTBEHHOMN MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKOM
HayKH Kak cpepbl 4eIOBEUECKOM AEATEILHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS Pa3BUTHS LIMBUJIU3ALIMH, OBJIAJICHUE SI3bIKOM MaTeMaTHKU W MaTeMaTHYECKOM
KYJIbTYpOU KaK CpEJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISATH MPOCKTHYIO
Y UCCJIEIOBATEIIbCKYIO AEATEIIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAHNPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHUBEpPCAJIbHbIE yYeOHbIe 1eiCTBUA

ba3oBble jjornyeckue qeicTBus:

BBISIBISITh U XapAaKTEPU30BaTh CYILECTBEHHBIE INMPU3HAKM MATEMAaTUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXIYy MOHATUSAMH, (POpMyIUpPOBaATH
ONpe/IeJICHUs] TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KiIacCU(pUKAIIUH,
OCHOBaHMS /711 0000IICHNS ¥ CPAaBHEHHUS, KPUTEPUU MTPOBOIMMOTO aHAJN3A;

BOCIIPUHUMATh,  (OpMyIupoBaTh U  NPeOOpPa3OBBIBATh  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPUIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISBJISITH MATEMATUYECKHNE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPXKICHUSAX, MpEIaratb KPUTCPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U NPOTUBOPEYU;

JenaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEeIbCTBA MATEMATUYECKUX YTBEPKACHUM
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemnieHuss ydeOHOW 3amaud  (CpaBHUBATh HECKOJBKO
BApUAHTOB pPEIICHUs], BRLIOUpATh HanbOOJIee MOAXOIAUIUN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:



UCIIOJb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTUBOpEUUEe,  MOpodiiemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, aApPryMEHTUPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJUTH CAMOCTOSITENIBHO CIUIAHHUPOBAHHBIN HKCIIEPUMEHT, UCCIEOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKoro 00beKTa, SBJICHUS, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SBICHUSMH, POIIECCAMU;

CaMOCTOSITeNIbHO (HOpPMYyIMpPOBaThL O00OOIIEHUST W BBIBOABI MO pe3yJbTaTaMm
NPOBENCHHOTO  HAONIONCHMs, WCCIICIOBAaHMS, OIICHUBATH  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUIA;

IPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE Ipollecca, a TakKe BbIJIBUTATh
MPEANOJIONKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISATh JACUIIMTHI MHPOPMAIIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U JIJI PELICHUS 33]1a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATH U MHTEPIIPETUPOBATH MHPOPMAITUIO PA3IUYHBIX BUAOB U (hopM
peACTaBIICHHUS;

CTPYKTYpPUPOBaTh MHGOPMAIIHMIO, TMPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATh TpadUyuecKy;

OIICHUBATh HaJIEKHOCTh uHpopManu 1o CaMOCTOSITEIILHO
c(hopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHMKATHBHbBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiCcTBUSA

O0menue:

BOCIIPHHUMATh U POPMYJIMPOBATH CYXKIACHHUSI B COOTBETCTBHH C YCIIOBUSIMH U
IEISIMU OOIIICHUS, ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOXO TOYKY 3PCHHSI B YCTHBIX
U TIMCBMCHHBIX TEKCTaxX, JaBaTh TOSICHEHUS TI0 XOJy peUICHUs 3a/Jaddu,
KOMMEHTHPOBATH IMOJYyYCHHBIN pe3yIbTarT;

B XOJIc OOCYXKJICHHS 3a/iaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOM TEMBI,
npoOeMBbl, pemaeMoi 3aJadd, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha TIOWCK
pEIICHMS, COIMOCTABJSATh CBOM CYXKICHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB
auanora, oOHapy>KUBaTh Pa3jIMYMe M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIIMpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

IIPEJICTABIIATh PE3yJIbTaThl PEIICHMS 3aJlayd, SKCIICPUMEHTA, MCCIICOBaHUS,
IPOEKTa, CaMOCTOSATEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
IIPE3EHTAIMN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHBbIE YHHBEpPCAJIbHbIE yUeOHbI€e 1eiCTBUS
Camoopranusanus:



COCTaBJIATh IJIaH, aJITOPUTM PELLIEHUS 337a4uH, BIOMPATh COCOO pELeHUs C
y4€TOM HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaLUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJa/JeTh HABbIKAMU  MO3HABATENbHON  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JACHCTBUI U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJBTATOB, BIAJEThH
crnoco0aMy CaMOMPOBEPKH, CAMOKOHTPOJS Tpolecca M pe3yjbTaTa peleHus
MaTeMaTHUYECKON 3a4auH;

IPEeIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIIECHUU 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX,
Hal/IEHHBIX OLINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATa LEIU U YCIOBUSAM, OOBSICHATh IPUUUHBI
JOCTHKEHUSI WIIM HEIOCTHIKEHUS PE3YJIbTATOB JESATEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAS 1eATEJIBHOCTD:

IIOHMMAaTh U HCIIOJIb30BATh NPEUMYIECTBA KOMAaHAHOW W WUHAUBUIYAJIBHON
paboThl MpU pEHIeHUH YYEOHBIX 3aJad, MPUHUMATh LEJIb COBMECTHOU
JeSITeIbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM paboOThI, pachpeneniTh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3YJIbTAT pabOThI, 00001IATH
MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B IPyHmnoBbIX (opMax paboThl (00CyxkaAeHUs, OOMEH MHEHUH,
«MO3TOBBIE LUTYPMbI» U UHBIE), BBIIOJIHATH CBOIO YaCTh PA0OTHI U KOOPJAUHUPOBATh
CBOM JICUCTBUS C IPYTHMH YiIEHAMHU KOMaH/bl, OLICHUBATh KAYE€CTBO CBOET0 BKJIAa
B O0mMHA TPOAYKT 1O KpUTEpUsM, CPOPMYJIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJICHCTBHSL.

HNPEJAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyvaromuics HayYuTCs:

e CBOOOAHO OINEPUPOBATH OCHOBHBIMHU MOHATHSIMH CTEPEOMETPUM MPU
peLIeHUH 3a7a4 U IPOBEACHUN MaTEMAaTHUYECKUX PACCYKICHH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUMU U CIEACTBUS U3 HUX IPHU PELICHUU
r€OMETPUYECKHX 3a/adY;

e KIACCHU(UIMPOBATh B3aUMHOE PACIIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
IIJIOCKOCTEN B IIPOCTPAHCTBE, MPAMBIX U INIOCKOCTEU B IIPOCTPAHCTBE;

e CBOOOAHO ONEPUPOBATH TMOHATUSAMHU, CBSI3aHHBIMM C yIJIaMH B
IIPOCTPAHCTBE: MEXAY NPSAMBIMH B NPOCTPAHCTBE, MEXKIY MNPSIMON U
IUIOCKOCTBIO;

e CBOOOJHO ONIEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJHO paclo3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (Tpu3Ma,
nupamMuaa, NpsSMOYroJIbHBIN Mapaienaenunes, Kyo0);

e KJIacCU(QUIMPOBATH  MHOTOTPAHHUKH,  BbIOMpas  OCHOBAaHMS  JUIS
KJ1acCHu(UKAIUH;

e CBOOOAHO ONEpUPOBATh TMOHATUSAMHU, CBA3AHHBIMU C  CEYCHHEM
MHOT'OTPAaHHUKOB IIJIOCKOCTBIO;

e BBIIOJIHSTD napajjieibHoe, LEHTPAIbHOE U OpTOTOHAJIBHOE
IPOEKTUPOBAaHKE (QUTYP HA TUNIOCKOCTh, BHITOIHATH U300pakeHus puryp Ha
IJIOCKOCTH;

e CTPOWUTH CEYECHHsS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKHU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYMCIATH IUIOWIAAM  HOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TIpH3Ma,
NUpaMU/a), FTEOMETPUUECKUX TeJl C MPUMEHEHHEM (popmyI;

e CBOOOJHO OMEPUPOBATH MOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
0Cb U IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI;

e CBOOOJHO ONEPUPOBATH IMOHATHUAMH, COOTBETCTBYIOIIMMU BEKTOpPaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBIIOJIHATH ICUCTBUS HaJ BEKTOPAMU;

e pelarh 3aJa4d Ha JOKa3aTEIbCTBO MATEMaTUYECKUX OTHOIIEHUH U
HAXO0XKJEHUE TEOMETPUUYECKUX BEJIMYUH, TPUMEHSSI U3BECTHBIE METO/IbI [IPU
pEIICHUH MaTEeMaTUYECKUX 3a]ad MOBBIILIEHHOTO U BBICOKOI'O YPOBHS
CJI0’KHOCTH;

e IPUMEHATH MPOCTEHIINE NPOrPpaMMHBIE CpPEACTBA M  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPHU PELICHUH CTEPEOMETPUUECKUX 3a/1a4;

e U3BJEKaTh, MNpeoOpa3OBbIBATH M HWHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
YepTeKax U PUCYHKAX;

e TMPUMEHATH I[IOJYYECHHBIE 3HAHUS HA TNPAKTUKE: CpaBHUBaTh U
aHAJIM3UPOBATh pPEaJbHbIE CUTYAllMM, MPUMEHATh H3yYECHHbIC MOHSATHUS B
npolecce IOMCKAa  pelIeHuss MaTeMaTUyecKu  CcQOopMyIHpPOBAHHON
npo0OJieMbl, MOJEINPOBATh PEANbHbIC CUTyallUd Ha S3bIKE T'C€OMETPHH,
UCCJIEI0OBATh ITOCTPOEHHBIE MOJEIH C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN U TEopeM, ammapara ajreOpbl, peliarh MPaKTUYECKHUE 331y,
CBS3aHHBIE C HAXOXKJICHUEM F€OMETPUYECKUX BEITUYMH;

e UHMETh MPEJCTABIEHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUU Kak
COCTaBHOW YacTu (hyHIAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K xoniy 11 kiaacca oOyvaromuics HayqIuTCs:



CBOOOJTHO OIEPUPOBATH TOHATUSIMH, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHUYECKOM U c(epruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
TIOJTYYCHHUS;

OTIEpUPOBAThH MOHATHUSIMH, CBSI3aHHBIMU C TEIAMH BPAIEHUS: IMIHHAPOM,
KOHYyCOM, c(hepoit u mapowm;

pacro3HaBaTh Teda BpamieHus (UUIUHApP, KOHYC, cdepa U 1Iap) u
O0O0BSCHSTH CIIOCOOBI TTOJTYUCHUS TEJI BPAIICHUS;

KJIacCU(DHUITMPOBATH B3aUMHOE PaCIIONOXKeHNEe C(hephl U TIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAHHUKOB W TEJ BpaIICHWUS,
00BEMBI U TUIOMIAM TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpaIlCHHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATh MOHATHSAMH, CBSI3aHHBIMH C KOMOWHAITUSIMH TEJ
BpaIieHNs ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHWK, BIHCAHHBIA B cdepy u
OTHCaHHBINA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpAaIlICHUS;

BBIYKCIIATh COOTHOIICHUSI MEXIY IUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMu
ITOJTOOHBIX TEIN;

n300pakaTh MW3y4aembie (UTYPHI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJ BPAIICHUS;

U3BJICKaTh, WHTEPIPETUPOBAThL W MPeoOpa3oBBIBaTh HHGOPMAIHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATD OMNEpaIiy HaJl BEKTOPAMH;

3aJ1aBaTh IIOCKOCTh YPABHCHHEM B JICKAPTOBOW CHCTEME KOOPIMHAT;
penaTh TeOMETPUIECKUE 3a]]a4H Ha BRIYUCIICHUE YTIIOB MEXIY TPSIMBIMHA U
TUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSIHUN OT TOYKH JI0 TUIOCKOCTH, B II€ITIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOIa MPU PEIICHHH;
CBOOOJTHO ONEPUPOBATH TOHATUSAMHU, CBS3aHHBIMH C JIBIOKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOWCTBA JIBHKCHHUIA,

BBITIOJIHATh HM300paX€HUST MHOTOTPAHHUKOB W TEN BpaleHUs MpU
MapajuIeIbHOM  IIEPEHOCE, ULUEHTPAIBHOM CUMMETPUHM, 3€PKAIBHOU
CUMMETPUH, MPU TOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus O100US;
CTPOUTH CEUCHUS MHOTOTPAHHHUKOB W TE€J BpAICHHUS: CEUEHUsS MIIMHIpA
(mapayienTbHO U NEPIEHIUKYJIIIPHO OCH), CEUCHHS KOHYca (TlapajuieNibHbIe
OCHOBAHHIO U TIPOXOIAIINE Yepe3 BEPIINHY ), CCUCHUS 11apa;
UCIOJIb30BaTh METOJbI TOCTPOCHUSI CEUCHUI: METOJ CJIEIOB, METO]
BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MIEPEHOCA CEKYIIEeH MIOCKOCTH;



JIOKa3bIBATh FT€OMETPUUYECKUE YTBEPKICHUS;

OPUMEHATh TeoMeTpuueckre (akThbl ISl PEIICHHUS CTEPEOMETPUUYECKUX
3a/lay, MPEANOJararolIMX HECKOJIbKO IIAaroB pEHIeHUs, €CIU YCJIOBHS
MIPUMEHEHUS 33a/I1aHbl B SIBHOW U HESIBHOU (hopme;

pemaTth 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOIICHHH H
HaX0XJICHUE TEOMETPUUECKUX BEIIUYUH;

MPUMEHSITh MPOTPAMMHBIE CPEJCTBA M AJIEKTPOHHO-KOMMYHHUKAIIUOHHbBIC
CHUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHSITh IMOJy4YCHHbIC 3HAHUS HA TPAKTUKE: CPABHUBATh, AaHAJIU3UPOBATh
U OLEHUBATh pEaJbHbIE CUTyallUHd, MPUMEHSATHh H3YyUYCHHBIE IOHATHUA,
TEOPEMBI, CBOICTBA B TMPOLECCE IOUCKA PEIICHUS MaTeMaTUYECKH
chopMyIMpOBaHHON MPOOIEMBI, MOJEIUPOBATh PEAbHBIE CUTyallUM Ha
SI3bIKE TEOMETPUH, UCCIIE0BATh MOCTPOCHHBIE MOJIENIU C UCTIOIb30BaHUEM
TCOMETPUYECKUX TOHATHA ¢ TEopeM, armaparta anreOphl, pemaTh
NPaKTUYECKUE 3a/JauM, CBSI3aHHBIE C HAXOXKIACHUEM T'€OMETPUUYECKHUX
BEJINYVH,;

UMETh TpeACTaBiIeHUs 00 OCHOBHBIX A3Tamax Pa3BUTHUS TCOMETPUU Kak
COCTaBHOW YacTu (yHIAaAMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3ieioB U TeM (undgposBbie)
n/n NPOrpamMMbI Bcero Konrponbisre | HpakTisieckite o0pa3oBaTebHbIC
padoThI padoTsI pecypenI
1 BBenenue B crepeoMeTpuo 23 1
) B3aumHoe pacnonoxeHue npsiMbix B 6 1
MIPOCTPAHCTBE
3 [TapaniaenbHOCTb NPSAMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 [lepneH UKy ASIPHOCTD MPSMBIX U ’5
IJIOCKOCTEN B POCTPAHCTBE
VYTIiasl 1 paccTosIHUA 16 1
MHororpanHuku 7 1
BekTtops! B mpocTpaHcTBe 12
2 HOBTOPGHI/IC, 00001IeHNE U CHCTeMaTH3aIHs 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 6 0




11 KITACC

KosunyecTBO 4acoB DJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Komrpoasusre | MpaxTmucckue (undgposbie)
NPOrpamMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI pecypesr
1 AHanuThueckas FreOMeTpHs 15 1
) [ToBTOpEHME, 0606H_IGHI:IG u 15 1
CUCTeMaTU3alusl 3HAaHUH
3 O0BEM MHOTOTPaHHHKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JBmxeHus 5 1
. [ToBTOpEHME, 0606HleHI:Ie u 17 )
cUCTeMaTH3alusl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0







IHOYPOYHOE INVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

Jlara
H3Y4YeHH S

DJIeKTPOHHbIE
muppoBbIe
o0pa3oBaTe/ibHbIE

pecypcbl

OcHoBHbIE NIpaBUJIa U300paKEHUS HA
PHUCYHKE INIOCKOCTH, apaJlIeIbHbIX
HpsSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA

[TonsTHS cTepeoMeTpHUH: TOUKa, MpsiMas,
TUIOCKOCTB, MPOCTPaHCcTBO. OCHOBHBIE
npaBwiia N300paKeHUS HA PUCYHKE
IJIOCKOCTH, MapaJUICIIbHBIX IPAMBIX
(0Tpe3koB), cepeMHbI OTPE3Ka

[TonsaTus: nepecekarouecs MmIOCKOCTH,
nepeceKaronrecs npsimasi ¥ IIOCKOCTb;
HOJIyTIPOCTPAHCTBO

[TonsATHSA: epecekarouuecs MI0CKOCTH,
nepeceKaroIuecs npsmast v IIoCKOCTh;
MOJIyTIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHne
IPOCTENIINX IPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHUKH, U300pakeHue
IPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 00bEKTOB




AKCHOMBI CTEPEOMETPHUH U NTEPBBIE
CJEACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
ciencTus u3 HUX. CrnocoOsl 3aaHus
IPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.
O0603Ha4eHUs MPSAMBIX U TNIOCKOCTEH

10

N3o00pakeHne ceueHnii mupaMu/ibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOJAT Yepe3 UX
pEbpa. N3o0paskeHue nepeceyeHus
HOJYYEHHBIX TIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETaMHU

11

N300pakeHre ceueHuit mupaMuipl, Kyoa
Y TIPU3MBI, KOTOPBIC IPOXOJIAT Yepe3 UX
pEbpa. N3o0pakeHue nepecedeHus
IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBaHyie MOCTPOCHHBIX CEUCHHUH
pa3HBIMU IIBETaMHU

12

N3o0pakenune ceueHuit nupaMmusl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOAT Yepe3 UX
p€bpa. M3o0pakeHue nepeceyeHus
IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBan#e mOCTPOCHHBIX CEUECHHUH
pa3HBIMU IIBETaMHU

13

N300pakenune ceueHuit mupaMuipl, Kyoa
Y IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
p€bpa. M3o0pakeHne nepecedeHus




MIOJIYYEHHBIX IIIIOCKOCTEM.
PackpamvBanue NoCTPOEHHBIX CEYEHUN
pa3HbIMH LIBETaMU

14

Mertopa cnenoB Ui HOCTPOCHUS CEUEHUI

15

Meton cienoB Ui MOCTPOEHUS CEUEHUM.
CBolicTBa nepece4eHUi MPSIMBIX U
IUIOCKOCTEHR

16

Merton cre1oB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHuil MPSIMbIX U
MIJIOCKOCTEH

17

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YePTESKEH U 3aITUCh II1aroB
MOCTPOCHUS

18

[TocTpoenue ceuenuii B nupamu/ie, Kyoe
o TpéM Toukam Ha péOpax. Co3gaHue
BBIHOCHBIX YePTESKEH U 3aITUCh II1aroB
MOCTPOCHUS

19

[MocTpoeHue cevenuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX qepTemeI‘/’I " 3aI1MCh HI1aroB
HIOCTPOCHHUS

20

[Toctpoenue cedenuii B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh L1aroB
IOCTPOCHHUSA




21

[ToBTOpenue mnanumerpun: Teopema o
IPONOPLUUOHANIBHBIX O0Tpe3kax. [logobue
TPEYroJbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX 4epTexax. Mcrtopust pa3Butus
TJIAHUMETPUH U CTEPEOMETPUH

23

Kourponsnas pabora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3aumHOe pacnonoxeHue NpsiMbIX B
npocTtpaHcTBe. CKkpemyBarommecs
npsimble. [Ipru3HaKky cKkpelmuBarommxcs
npsiMbIxX. [lapanenbHblie npsiMele B
IIPOCTPAHCTBE

25

Teopema o cymecTBOBaHUH U
€IMHCTBEHHOCTH NIPSIMOM NapaljeIbHON
JAHHOM IPSMOM, IIPOXOASILEH uepes
TOYKY IIPOCTPAHCTBA U HE JIEXKALIEH Ha
JlaHHOM npsiMoi. JlemMma 0 nepeceueHnn
napajiCJIbHBIX NPAMBIX IIJIOCKOCTBIO

26

[MapannensHOCTB Tpex npsiMbIX. Teopema
0 TpEX MapajuleNbHbIX NpsAMBIX. Teopema
0 CKpELIMBAOLINXCS MPSIMBIX

27

[TapannenpHOE IPOEKTUPOBAHUE.
OcHoBHBIE CBOMCTBA MapaIeIbHOTO
npoekTupoBanus. M300paxkeHne pa3HbIX
buryp B napayienbHON MPOSKIUU




28

LlenTpanbHas npoekuus. Yroiu ¢
COHAIIPaBJICHHBIMU CTOPOHAMH. YTOJI
MEX1y NPSIMbIMU

29

3amauy Ha JJ0Ka3aTeabCTBO U
HCCJIEIOBAHHUE, CBSI3aHHBIE C
paCHOJ'IO)KeHI/ICM pr[MI)IX B
IIPOCTPAHCTBE

30

[ToHsATHA: MapauIeIBHOCTD IPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
[apayIeIbHOCTHU MPSIMOM M IIIOCKOCTH.
CaolicTBa napayuieaIbHOCTU IPSIMON U
IUIOCKOCTH

31

reOMeTpI/I‘IeCKI/Ie 3aJa4H Ha BBIYHUCJICHUC
U JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapajuIeIbHOCTBIO MPSAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE

32

[Toctpoenue ceueHust, MPOXOIALLIETO
yepes NaHHYIO MPSAMYIO Ha YEPTEKE U
MapajulebHOTO APYron npsamoi. Pacuér
OTHOIIEHUI

33

[TapannenbHas nmpoekuus, IPUMEHEHNE
JUTSI TIOCTPOCHHMSI ceueHUH Ky0a 1
napauenenunena. CBoicTea
napajuiejenunea u npu3Msl

34

HapaJIJICJ'ILHBIe IIJIOCKOCTH. HpI/I3HaKI/I
MapaiyiCJIbHOCTH ABYX IIOCKOCTEH

35

Teopema 0 nmapamieIbHOCTH U
CAUHCTBCHHOCTH ITJIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE




MIPUHAJICKAIYIO TAHHOW MIIOCKOCTH U
CIEICTBUS U3 HEE

36

CBolicTBa napasuIeIbHbIX MIIOCKOCTEN: O
NapajuIeIbHOCTH NPSIMBIX ITEPECEUEHUS
IIPU [IEPECEUEHUH JIBYX MapaICIbHbBIX
IJIOCKOCTEN TpeThen

37

CaolicTBa napasuleabHbIX MNIOCKOCTEH:
00 oTpe3Kax mapasienbHbIX MPSIMbIX,
3aKJIIOYEHHBIX MEKy MapajlyieIbHBIMUA
IUIOCKOCTSIMU; O IIEPECEYEHUH IIPSIMOI C
JBYMsI [TapaJuIeIbHBIMU IUIOCKOCTSIMHU

38

[ToBTropenue: Teopema [lugaropa Ha
IUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napaesnenunesa

41

Brruncnenue JUIMH OTPE3KOB B KyOe 1
IPSIMOYTOJIBHOM MapajuieienuIe e

42

[leprieHAMKYASAPHOCTH MPAMOMN 1
wiockocTH. [Ipu3nak
NEPIECHIUKYIIPHOCTU IPSIMON U
IJIOCKOCTH

43

[leprieHIUKYIAPHOCTH NPAMOU U
mockoctu. [Ipusnak
NEPIECHIUKYJIAPHOCTU IPSIMON U
IUIOCKOCTH




Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH

4 yepe3 TOUKY MPOCTPAHCTBA U
NEPHEHANKYISIPHON K IJIOCKOCTH

45 [InockocTu ¥ nepneHANKYISIPHbIE UM
IpsIMble B MHOTOTpaHHHUKAX

46 [InockocTy ¥ NEpNEHANKYIISIPHBIE UM
IpsIMbIE B MHOTOTpaHHHUKaX
[lepneHauKyIsp U HAKIOHHAS.

47 [TocTpoeHue neprneHANKyIsipa U3 TOUKU
Ha IPSAMYIO
[lepniennuKyIsip U HAKJIOHHAS.

48 [TocTpoeHnue neprneHuKyIspa U3 TOUKH
Ha IPSAMYIO

49 Teopema o0 TpEX nepHEHAUKYISIPAX
(npsimas u oOpatHast)

50 Teopema o TpEX nepneHauKyJIsIpax
(npsimast u oOpaTHast)

51 Yron Mmexay CKpelmyBarmIMUC
IPSAMBIMU
[Touck neprneHauKyJISIpHBIX NPSMBIX C

52 MOMOIIbIO NEPIEHANKYIISIPHBIX
IJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceuenuii kyba, MpuU3Msl,

54 MPaBWJIBHON MUPAMHUJIBI C TOMOIIBIO

OPTOTOHAJILHOW MPOEKIUU




55

[TocTpoenue ceuenuii kyba, MpU3Mbl,
IPaBUIBHOM MUPAMUIBI C TOMOILBIO
OPTOrOHAJIBHOW MIPOEKINH

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ocKocTu. [Inockoctu
CUMMETpPUN B MHOTOTpaHHHUKAX

57

[Ipu3Hak nepneHauKyIIPHOCTH MPSMON
Y TUIOCKOCTH KaK CJIEJCTBHE CHUMMETPHUH

58

[IpaBuibHBIE MHOTOTpaHHUKH. Pacyér
paccTOsSHUM OT TOYKHU A0 TUIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU JO INIOCKOCTH

60

CriocoObl OIyCTUTb MEPIIEHAUKYIISPHI:
CUMMETpHUs, CABUT TOYKHU I10
napajuIeIbHOU NPAMON

61

CaBur no HenapasuieJIbHON IPSIMOH,
U3MEHEHHUE PACCTOSTHUM

62

KonTponbnas padora "B3aumuoe
pacmnoJIOKEHHUE MPSIMBIX U TNIOCKOCTEN B
npocTpaHcTBe"

63

IToBTOpEeHHE: yroyu Mexay NpsMbIMUA Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[loBTOpEHME: Yroa MexXIY
CKPELIMBAIOIIUMHUCS MPSIMBIMH B
IIPOCTPAHCTBE




65

I'eomeTpuueckre METOIbI BRIYUCICHUS
yTia MEeXIy MpsIMbIMU B
MHOTOTpaHHHUKaX

66

JIByrpansbiii yroa. CBOMCTBO JTMHEWHBIX
YIJIOB ABYTPAHHOTO yrja

67

[lepneHauKyIsIpHBIE TTOCKOCTH.
CBoiicTBa B3aMMHO MEPIIECHIUKYISPHBIX
IUIOCKOCTEN

68

[Tpu3Hak neprneHIuKyJISpHOCTH
IJIOCKOCTEM; Teopema o0 mpsiMO
nepeceyeHus! IByX MI0CKOCTeMN
NEePHEHANKYISIPHBIX TPEThEU MIIOCKOCTH

69

[IpssmoyroibpHBIN Napasuienenunes; Kyo;
MU3MEPEHMS, CBOMCTBA IPAMOYTOJIEHOTO
napajuleJenumne1a

70

Teopema 0 AMaroHany NpsAMOYIrOJIbHOTO
napajJiesienunea u ceJCTBUe U3 Heé

71

CTepeOMeTpI/I‘leCKI/Ie 1 IPUKJIAAHBIC
3aaa4u, CBA3aHHBIC CO B3aMUMHBIM
PACIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTHU

72

HOBTOpeHI/Iei CKPCIIUBAOIHECCA
MpAMBIC, ITApAJUICIIBHBIC ITIJIOCKOCTH B
CTaHJAPTHBIX MHOTOI'paHHHUKAX

73

[Tapa nmapannenbHbIX JIOCKOCTEN Ha
CKPEIIHUBAIOIINXCS MPSMBIX, PACCTOSTHHE
MEXy CKPELIUBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX




74

PaccrosHue oT TOUKH J0 IINIOCKOCTH,
paccTosiHue OT MPSMOM J0 TUIOCKOCTH

75

Brluucienue paccTosHUM MEXKIY
CKPELIMBAIOIIMMHUCS IPSIMBIMU C
IIOMOIIBIO NIEPIIEHIUKYJIIPHON
IUIOCKOCTH

76

Tpé€XrpaHHslid yroj, HEPaBeHCTBA AJIs
TpEeXrpaHHbIX yrioB. Teopema
[Mudaropa, TeopeMbl KOCUHYCOB H
CHHYCOB JIJI1 TPEXTPAHHOIO yTJIa

77

OeMeHThI cepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JINHNUU Ha 3eMile

78

Kontponbnas padota "Yrisl u
paccrosaHus"

79

CucremaTtu3zanus 3HaHUN
"MHOrOorpaHHUK 1 €ro 3J1eMeHTHI"

80

ITupamupa. Buael nupamu. [IpaBuinsHas
nupamuaa

81

[Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI.
[IpaBunbHas npuzma

82

[Ipsimoit napaienenunen,
IpSMOYTOJIBHBIN Mapajuienenunesn, Kyo

83

Beimykiieie MHOTOrpaHHUKH. Teopema
Oiinepa

84

Brimykiibie MHOTOTpanHuku. Teopema
Oitnepa. [IpaBunbHbIe U
MOJTyNPaBUIbHbIE MHOTOTPAHHUKHU

&5

KonTponsHas padora "MHuororpaHHuku"




Ilonstue BCKTOpa HaA IMJIOCKOCTU U B

86 1
IPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3HocTh BEKTOPOB 1
89 [IpaBusno napasmienenumnena 1
90 YMHOXEHHE BEKTOpa Ha YUCIIO 1
Paznoxenne BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JICIKAITUX B OJTHOM 1
IUIOCKOCTH
92 CkansipHO€ ITPOU3BENECHNE 1
93 Brruncnenue yria Mex,1y BEKTopaMu B 1
MPOCTPAHCTBE
94 [Ipocreiimue 3a1auun ¢ BEKTOpaMu 1
95 [IpocTreiiiue 3aa4u ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1a4u ¢ BEKTOpamMu 1
97 [Ipocreiiiue 3aa4u ¢ BEKTOpaMu 1
98 O06o00meHne ¥ cucTeMaTu3alus 3HaHUN 1
99 O00011IeHNE U CUCTEMATHU3AIUS 3HAHUN 1
100 Wrorosas koHTposibHas paboTa 1
101 Hrorosast KoHTpoJbHASA paboTa 1
102 O06o0menre u cucTeMaTru3aIus 3HaHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KITACC

Kosan4yecTBo yacos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoasnbie | IlpakTnyeckne
n/n Bcero H3ydyeHusi | o0pa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
[ToBTOpenue temsl "KoopauHarsl
1 BEKTOPA Ha IUNIOCKOCTH U B 1
npocTpaHcTee"”
5 [ToBTOpenue temsl "CkanspHoe 1
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Beraucienue yria 1
MEK]ly BEKTOpaMu B MpOCTpaHcTBe"
4 [ToBTOpEHUE TeMbI "YpaBHEHHE MTPSIMOH, )
IPOXOAIIeN Yepe3 JBe TOUKu"
5 YpaBHEHHE IIJIOCKOCTH, HOPMaJb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJb, |
YpaBHEHUE IJIOCKOCTH B OTpE3Kax
7 BekTopHoe npousBeeHne 1
2 JIuHeitHbIe HEPaBEHCTBA, TUHEUHOE |
IporpaMMHUpOBaHUE
9 JIuneliHble HEPABEHCTBA, JIMHEUHOE |
IpOrpaMMHUPOBaHKE
10 AHanuTHuyecKkrue METopl pacuéra yria 1
MEXAy IPSAMbIMU B MHOIOTPAaHHUKAX
1 AHanmMTUYECKHE METO/bI pacyéTa yria 1

MCXKAY INIOCKOCTAMHU B MHOT'OTPpaHHUKAX




dopMya pacCTOSHUS OT TOYKH J10

12 IUIOCKOCTH B KOOpJIMHATaX

13 HaxoxneHue paccTosiHUM OT TOYKH 110
TUTOCKOCTH B KyOe

14 HaxoxzaeHue pacCTOSHUI OT TOYKH 10
IUIOCKOCTH B NIPAaBUJIBHON IUPAMUJIE

15 KonTponbhas pabota "AHanuruyeckas
reomeTpus”

16 CeueHust MHOIOIPaHHUKOB:
CTaH/IapTHbIE MHOTOTPAaHHUKH

17 CeueHnss MHOIOIPaHHUKOB: METOJL
CJIEJIOB
CeueHust MHOTOTPaHHUKOB:

18 CTaHIapTHBIE IIIOCKOCTH, EPECCUEHUS
MPSMBIX U TTIOCKOCTEH

19 [TapannenbHble NpsIMBIE U TUIOCKOCTH:
napajuleJIbHbIE CEYCHMUS

20 [TapannenpHble IPSMBIE U TUIOCKOCTH:
pacy€T OTHOILICHUI
[TapannenbHble NpsMbIE U TUIOCKOCTH:

21 YIUIBI MEXK1Y CKPEILMBAIOLIUMUCS
IPSMBIMU
[lepnieniuKyIsIpHBIE IPSMBIE U

” IUIOCKOCTH: CTaHJapTHBIE Mapbl

MEPIECHIUKYJISIPHBIX IUNIOCKOCTEN U
MPSIMBIX, CHMMETPUU MHOTOTPAaHHUKOB




23

[lepnennukynsipHbIe NpsMBIE U
IUIOCKOCTH: TEOPEMA O TPeX
NEPIICHIUKYJIApax

24

[IepnieHauKynspHBIE IPSMBIE U
IJIOCKOCTH: BBIUYNCIIEHUS JUIVH B
MHOTOI'PAaHHHMKAX

25

[ToBTOpeHue: miomaIu
MHOTOYTOJILHUKOB, ()OPMYJIBI IS
TIoIIa e, cooOpakeHus mo100us

26

[ToBTOpEHUE: MO TH
MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs
TIoIIaiel, cooOpakeHus moaoous

27

[ToBTOpenue: momanu
MHOTOYTOJBHUKOB, (POPMYJIBI IS
TIoMaAeH, COOOpaKEeHUS MOA00US

28

[Inomany ceyeHnit MHOTOIPaHHUKOB:
IUIOIIA/IM IOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHUS MOJ00Us

29

[lnomaay ceyeHnii MHOTOTPaHHUKOB:
IJIOIIAM TTOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOpaKEeHUS 1MO00Us

30

Kontposbnas padota "[loBTopeHue:
MHOTOI'PAHHUKHU, CEUECHUS
MHOT'OTpPaHHUKOB"

31

O06BEM Tema. O0BEM IPSIMOYTOJILHOTO
napaienenumnea

32

3amaun 00 yaBOCHUU Ky0a, O
KBaJIpaTtype Ky0a; 0 TPHCEKIUH yTiia




33

CrepeoMeTpHUEeCKHE 3a]a4H, CBSI3aHHbIC
¢ 00BEMOM TIPSIMOYTOJIBHOTO
napaJiesenumne/a

34

[IpuknagHeie 3a/1a4n, CBI3aHHBIE C
BBIYHMCIICHHEM 00BEMA TPSIMOYTOJIBHOTO
napajuienenunena

35

O06BEM npsMOi IPU3MBI

36

CrepeoMeTrpHuueckye 3aauu, CBI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSAMOit
PU3MBI

37

[Ipuknaanble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMON MTPU3MBI

38

Brruncnenue 06bEMOB Tel € TOMOLIBIO
ornpenenénHoro uHrerpana. O0bEM
HAKJIOHHOW NPU3MBI

39

Boruncnenue 00bEMOB Te ¢ TOMOIIIBIO
onpeaenéHHoro uurerpaita. Oobpém
nUpamMubl

40

®opmyina 00bEMa MUPaMUIBI.
OTtHoleHHEe 00BEMOB TUPAMU]T C
00IIUM yTIIOM

41

dopmyna 00bEMa MUPaAMHIBL.
OtHoleHne 00BEMOB MTUPAMH]T C
00LINM YIJIOM

42

CrepeoMeTrpuueckue 3aauu, CBI3aHHbIE
¢ 00béMaMH HAaKJIOHHON MPU3MBI

43

CrepeoMeTpHuueckue 3aauu, CBI3aHHbIE
¢ 00bEMaMH MUPaMUJIbI




[Ipuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBsI3aHHBIE C 00HLEMOM HAKJIIOHHOM
IPU3MBI

45 [Mpuknanueie 3axaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM THUPAMHUIBI

46 [Ipumenenne 06bEMOB. Brrunciienue
paccTOsHUA 10 IIOCKOCTH

47 Kontponbnas padota "O0nEM
MHOTOTpaHHUKA"
Hunuaapuyeckas IOBEPXHOCTbD,

48 00pa3yromue MUINHIPUIECKOM
MOBEPXHOCTHU

49 Hunusap. [pssMoi KpyroBou HUIUHAD.
[Inomanb NOBEPXHOCTH LUIMHIPA

50 Konunueckasi moBepXHOCTb, 00pa3yroniue
KOHMYECKOM nmoBepxHoctu. Konyc

51 Ceuenne KoHyca IJIOCKOCTHIO,
napajuIeIbHON MIIOCKOCTH OCHOBaHUS

57 VYceuénnslii konyc. M3o0paxenue
KOHYCOB U YCE€UEHHBIX KOHYCOB

53 [Tnomaae 6OKOBOM MOBEPXHOCTH U
IIOJIHOM TOBEPXHOCTU KOHYyCa

54 [Tnomaas 6OKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeomeTrpuueckue 3aauu Ha

55 JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,

IIOCTPOEHUEM CEYEHUIN LWIIMH]IPA,
KOHYyCa




56

CrepeomeTpudecKkue 3a1a4u Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
MIOCTPOCHHUEM CEUCHHI ITWINH/IpA,
KOHycCa

57

HpI/IKJ'IaI[HI)IG 3aJa4u, CBA3aHHBIC C
ONUINHAPOM

58

HpI/IKJ'IaIIHBIC 3aaa4u, CBA3aHHBIC C
NUINHAPOM

59

Cdepa u map

60

ITepeceuenue chepsl u mapa ¢
iockocThlo. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bu 1 n300pakeHue mapa

61

[lepeceuenue cheps! 1 mapa ¢
wiockocTeio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Buj 1 n3o6pakeHue mapa

62

Ypasuenue cepsl. [nomans chepsl u
e€ yacre

63

Cummerpus chepsl 1 mapa

64

CrepeoMeTpHuueckue 3aaun Ha
JI0Ka3aTeNbCTBO U BHIYUCIICHUE,
CBsI3aHHBIE CO CEepoit U mapom,
MIOCTPOCHUEM MX CEUEHHH TIOCKOCTHIO

65

CrepeoMeTpuueckue 3aauu Ha
JI0Ka3aTEeNbCTBO U BHIYUCIICHUE,
CBsI3aHHBIE CO CEepoit U Mapom,
MOCTPOEHUEM UX CEUEHHUH IITIOCKOCTHIO

66

[IpuknanHeie 3a71a49u, CBSI3aHHBIC CO
chepoit u mapom




[ToBTOpEHME: OKPYKHOCTH Ha

67 IJIOCKOCTH, BBIYUCIICHUSI B OKPYKHOCTH,
CTaHJapTHBIC TTOI00US

68 Paznuynple KOMOMHALINY TEI BpAIlCHUS
¥ MHOTOTPAHHHUKOB

69 3amauu o Teme "Tena ¥ MOBEPXHOCTH
BpanieHus"

70 3agaum o Teme ""Tena u TOBEpXHOCTH
BpaieHus"

71 KonTponbhas padora "Tena u
MOBEPXHOCTH BpaleHus"

7 O0beém muuHapa. Teopema 06 00bEME
IPSIMOTO LUJIHH]IPA
Brruncinenne 005EMOB TeJI ¢ TOMOILBIO

73 onpenenéHHoro uaTerpanga. Oopém
KOHyCa

74 [Tiomaau 6OKOBOM U IMOJHOM
MOBEPXHOCTH KOHYyCa
CrepeoMeTpHuueckue 3aauu, CBI3aHHbIE

75 C BBIYUCIICHHEM 00BEMOB IIMIUHAPA,
KOHyca

76 [Tpuknagasie 3agaun 1o Teme "O0bEMBI
Y TUJTOIIAAN TTOBEpXHOCTEH Ten"
O0BEM 11apa 1 mapoBOro CeKTopa.

77 Teopema 06 00BEMe mapa. [1nomans

cheprl. CTepeoMeTpuiecKre 3a/1a4H,
CBsI3aHHBIC C BEIYUCIICHUEM 00BEMOB




1apa, mapoBOro CErMEeHTa U IapOBOT0
CEeKTopa

78

[Ipuknanueie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM Iapa u
wiommaeo chepol. COOTHOIICHUS
MEXTy TUTOIIAIMHU TIOBEPXHOCTEH H
00BEMaMHU ITOTOOHBIX TEN

79

[Tomo6HbBIE Tena B IPOCTPAHCTBE.
N3menenne 00bEMa mpu o 100U H.
CrepeoMeTpHUueCKHe 3a]]a4H, CBSI3aHHBIC
C BBIYHCIIEHHEM O00BEMOB TEI U
IJIOIIA/Ie TOBEPXHOCTEN

80

KonTponbHas padora "[1nomaam
MOBEPXHOCTH ¥ O0BEMBI KPYTIIBIX TENT"

81

JIBM>KEHHMs IPOCTPAHCTBA.
OtoOpaxenusi. J[BHKESHUS U PaBEHCTBO
¢uryp. OOmue cBoOHCTBa IBUKEHUI

82

Buael nBukeHMi: napauieIbHbII
MIEPEHOC, IEHTPAJIbHAsI CAMMETPUS,
3epKajibHasi CHMMETPHSI, TOBOPOT
BOKPYT IIPSMOU

83

[IpeobpazoBanus nonoodus. [psmas u
cthepa Ditnepa

84

I'eomerpuueckue 3agaun Ha
MPUMEHEHUE JBUKEHUS

85

KoHnTtponbHas padota "BekTopsl B
npocTpaHcTBe"




86

O6o6maromiee noproperue 11 nonsruii
Y METOJI0B Kypca reometrpun 10—-11
KJIACCOB, CUCTeMAaTH3al1sl 3HAHUIL:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEH B mpocTpaHcTBe"

87

O6o6mmaromiee nopropenue 11 nonstuii
Y METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTeMAaTH3al1sl 3HAHUIL:
"BekTopsbl B npocTpaHcTBe"

88

Ob6o6maromee mosroperne 11 moHsTuit
¥ MeToJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3alisl 3HAHUIL:
"BekTopsbl B npocTpancTse"

89

Ob6o6maromee mosropenue 11 nmonsTuit
U METOJI0B Kypca reometpuu 10—11
KJIaCCOB, CUCTEMAaTH3aIINs 3HAHWM:
"OO6beM MHOTOTpaHHHUKA"

90

Ob6o6maromee noropenue 11 nonsruit
U METOJ0B Kypca reometpuu 10-11
KJIaCCOB, CUCTEMAaTH3aINs 3HAHUM:
"O06beM MHOTOrpaHHuKa"

91

Ob6o6maromiee noropenue 11 nonsruit
¥ METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3aIlUs 3HAHUIM:
"Ilnomany MoOBEpXHOCTU U 0OBEMBI
KpYyIibIX Ten"

92

Ob6o6maromiee noropenue 11 nonsruit
Y METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIlUsl 3HAHUI:




"Ilmomany MOBEPXHOCTH U 00BEMBI
KpyJibIxX Ten"

93

Hrorosast KOHTpOJbHAs paboTa

94

Htorosast KOHTpoJbHAs paboTa

95

[ToBTOpeHnue, 0600IIEeHNE U
crucTeMaTu3alurs 3HaHUI

96

Hcropus pa3BuTHS CTEPEOMETPUH KaK
HAaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

HcTopus pa3BUTHs CTEPEOMETPHUH KaK
HAyKH U € poJib B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUM

98

HcTopus pa3BUTHS CTEPEOMETPHH KaK
HAYKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

99

Wcropus pa3BuTHS CTEpEOMETPUH KaK
HayKHU U €€ poJib B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT M

100

Hcropus pasBuTHs CTEpEOMETPUM KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

HcTopust pa3BUTHSL CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTHH




COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BuTHS CTEPEOMETPUM KaK

102 HAyKHU U €€ pOoJIb B Pa3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOMH OBPA30BATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
NMpoBePsieMOro
pe3yjabTara

7

IIpoBepsiemble npeaMeTHbIE Pe3yIbTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl CpeIHero o01ero o0pa3oBaHmsi

I'eomerpus

7.1

OHepI/IpOBaTL IMNOHATHUAMU: TOYKaA, IIpsiMast, IMIIOCKOCTb

7.2

IIpuMEHATh aKCMOMBI CTEPEOMETPUM U CIIEICTBUS U3 HUX IIPU PEIICHUU
F€OMETPUUYECKUX 3a/1a4

7.3

OnepupoBaTh MOHATUSAMHU: NApAUIEIBHOCTb U MEPHEHIUKYISIPHOCTD
IPSIMBIX U IJIOCKOCTEH

7.4

KnaccudunupoBaTs B3auMHOE PacMOiIOKEHUE MPSAMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUSAMU: JBYTPaHHBIN yroJl, TpaHu ABYTPAHHOIO yria,
pedpo ABYTPAaHHOTO yTJa, JIMHEHHBIH Yroj ABYTPaHHOIO yria, TpajycHas
Mepa ABYTpaHHOTIO yria

7.6

OHepI/IpOBaTB IMOHATHUAMU: MHOI'OIpaHHUK, BBIHyKJIBIﬁ u HeBBIHyKHLIﬁ
MHOTI'OI'paHHUK, 3JICMCHTBI MHOT'OI'paHHUKaA, HpaBHHBHBIﬁ MHOT'OI'paHHUK

7.7

Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (MHMpamuja, Mpu3Ma,
OpSMOYTOJIbHBIN Mapasienenunesn, Kyo)

7.8

KnaccupunmpoBaTe  MHOTOTpaHHMKH, BBIOMpas  OCHOBAaHUSA  JUIS
KJaccCupuUKauuy  (BBINYKJIbIE U HEBBINYKJIble  MHOTOTPAHHUKH,
IIPABWJIBHBIE MHOTOTPAHHUKH, TIPSIMBIE M HAKJIOHHBIE  IIPU3MBI,
napauJiesIenuIe bl)

7.9

OHGpI/IpOBaTI) INOHATHUAMMN: CCKyIliasa IIJIOCKOCTB, CCUCHUC
MHOTI'OrpaHHUKOB

7.10

OOBICHATH MIPUHIUIIBI MMOCTPOCHUA CEeUYCHUI MHOTI'OI'PaHHUKOB,
HCIIOJIb3YA MCTOM CJICIOB

7.11

Ctpoutpb ceyeHHs] MHOTOTPAHHHUKOB METOJOM CJIEIOB, BBIMOIHSTD
(BBIHOCHBIE) TJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y

7.12

Pemats 3aaa41 Ha HAXOXKIACHUC TCOMETPHUYCCKUX BCIUYUH I10 06pa3uaM
UKW aJITOpUTMaM, IMPUMCHASA HU3BCCTHBLIC AHAJIUTUYCCKHUE MCETOIbI IIpHU
pE€IICHUN CTAaHAAPTHBIX MATEMATUUCCKHUX 3aJad Ha BbIYHUCICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH 0 HpHMOI;'I, OT TOYKHIO
IJIOCKOCTHU, MEKAY CKPCIIUBAOIUMUCS ITPAMBIMHA

7.13

Pemats 3aaa41 Ha HAXOXKIACHUC TCOMETPHUYCCKUX BCIUYUH I10 06pa3uaM
HIIN aJITOpUTMaM, IMPUMCHASA HU3BCCTHBIC AHAJTUTUYCCKHUE MCETOIbI IIpU




pelIeHuN CTaHAAPTHBIX MATEMAaTHYECKUX 3a7a4 Ha BBIYUCIICHHE YTIJIOB
MEX/y CKPEIIMBAIOIIUMUCA TPSMBIMH, MEXKAY MPSMOM U IUIOCKOCTHIO,
MEX1y MIIOCKOCTSIMHU, ABYTPAHHBIX YTJIOB

Bpruucnsate 00BEMBI W TUIOHIAAM TOBEPXHOCTEH MHOTOIPAHHUKOB
(mpu3ma, nmupamMuaa) ¢ MpUMEHEHUEM (OPMYJI, BBIYUCIISATH COOTHOIICHUS

714 MEXITY TJTOTIAISIMH MMOBEPXHOCTEH, o0bEéMamMu MO00HBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATHSMU: CUMMETPHUS B TMPOCTPAHCTBE, LIEHTP, OChb U
' TUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPHI
W3Bnekatb, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHGOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBIECHHYI Ha
YepTekax U pUCyHKaX
[IpumensaTy reomerpudeckue (akThl ISl PEIICHUS CTEPEOMETPHUUECKUX
7.17 3a/a4, MPENOJararwlnX HECKOJIbKO IIaroB pEIICHHS, €CIU YCJIOBHS
MPUMEHEHHUS 3aJlaHbl B ABHOU (hopMme
718 [IpuMeHsATh MNpOCTEWIINE MPOrPAMMHBIE CPEACTBA M AJIEKTPOHHO-
' KOMMYHUKAITMOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPUUCCKUX 3a71a4
719 [IpuBoANTH MpUMEpPHl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE U
' JKU3HH, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[TpuMeHsTh MOoTy4YeHHbIE 3HAHUS Ha MIPAKTUKE: aHAJIN3UPOBATh pealibHbIe
CUTYallU U IPUMEHATDH U3yUEHHBIE TIOHATHUS B IIPOLIECCE MOMCKA PEIICHHUS
MaTeMaTHuecKu  cHOpMyIHpOBaHHOW  MPOOIEMBbI,  MOJEIUPOBATH
7.20 peanbHble CUTYyallud Ha SI3bIKE TI'€OMETPHM, UCCIEN0BATH MOCTPOCHHBIE
MO/IEJIU C UCII0JIb30BAHUEM I'€OMETPUUECKUX TOHITUH U TEOpEM, ammnapara
anreOphl, pemaTh MPAKTUYECKHE 3aavd, CBSI3aHHBIC C HAXOXICHHEM
F€OMETPUUECKUX BEIIMYUH
11 KUIACC
Kon v
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
NPoBePSIEMOro .
o0pa3oBaTe/IbHOW MPOrPaMMBbI CpeHero 001ero o0pa3oBaHus
pe3yiabTarta
6 I'eomeTpus
OnepupoBaTh MOHATUSAMU: HWIMHIPUYECKAs MOBEPXHOCTb, 00pa3yloliue
6.1 WIMHIPUYECKON IMOBEPXHOCTH, LMIMHAP, KOHHUYECKash MOBEPXHOCTD,
' oOpa3yronie  KOHHYECKOW  TMOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacno3naBate Tena BpameHnus (MUIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MMOTyYEHHSI TEJ BPaILlCHHS
6.4 KnaccudummpoBars B3auMHOE pacmiosioxkeHHe chephl U MIIOCKOCTH




6.5

OnepupoBaTh MOHSATUSIMU: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTAa,
BBICOTA CErMEHTa, LIApOBOM CJIOM, OCHOBAaHME IIAPOBOIO CIIOS, BHICOTA
IIapOBOTO CJI0s, IIAPOBOM CEKTOP

6.6

Boraucnare 00BEMBI M IUIOMIANM TIOBEPXHOCTEH TEN BpalleHUs,
TEOMETPUYECKHX TEJl C MPUMEHEHHEM (opMyIT

6.7

OnepupoBaTb MOHATUSMU: MHOTOTPAHHUK, BIMCaHHBIE B chepy H
ONKCaHHBIN 0KOJIO cepsl, chepa, BUCaHHAST B MHOTOTPAHHUK WJIU TEJIO
BpALCHUS

6.8

BBIYHCIATE COOTHOMIEHUS MEXTY TUTOIIAISIMH IIOBEPXHOCTEH B 00bEMaMHK
IMOJOOHBIX TET

6.9

N300paxkaTh n3y4aembie (QUTYPbl OT PYKH U C NMPUMEHEHHEM IPOCTHIX
YepTEKHBIX THCTPYMEHTOB

6.10

BbInonHATE (BBIHOCHBIE) IUIOCKME YEPTEXKH M3 PUCYHKOB IPOCTBIX
00BEMHBIX (UTYpP: BHI CBEpXy, COOKY, CHM3Y; CTPOMTb CEUYECHHUS Tel
BpALICHUS

6.11

W3Bnekatb, UHTEPIPETHPOBATHL M MPeoOpa3oBbIBaTH HHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX

6.12

[TpumensTh reomerpuueckue (PakThl AJi PEIICHUS CTEPEOMETPUUYECKUX
3aJa4, IPEINOJIaralolluX HECKOJIBKO IIAroB PEIIEHUs, €CIU YCIOBHS
NpUMEHEHHUs 3aJJaHbl B IBHOH (opme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIMONHATE JCHCTBUS CIOXKCHHS BEKTOPOB, BBIYMTAHHMS BEKTOPOB H
YMHOXKCHHUSI BEKTOpA Ha YHCIO, OOBSCHSITh, KAKMMU CBOWCTBAMH OHH
o0JazaroT

6.15

[TpuMeHsTh MpaBUIIO Napasuieenuneia Ipy CI0XKEHUH BEKTOPOB

6.16

OnepupoBaTb NOHATUAMM: JAEKapTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA,
Yroja MEXAy BEKTOpaMH, CKAJLIPHOE INPOU3BEIACHUE  BEKTOpPOB,
KOJUIMHEAPHBIE U KOMILJIaHAPHBIE BEKTOPHI

6.17

HaxomuTe cymMy BEKTOpOB M NPOM3BEIACHHE BEKTOpAa HA YHUCIO, YIrOj
MEXJly BEKTOPaMHU, CKAJSIPHOE IIPOU3BENECHUE, PACKIIAAbIBATh BEKTOP IO
JIByM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3aIlaBaTB IIJIOCKOCTb YPABHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemats HpOCTCfHHHG TCOMETPHUYCCKUC 3a/]a4 HAa IPUMCHCHUC BCKTOPHO-
KOOPpAWMHATHOTO METOa

6.20

Peniate 3aa4u Ha A0Ka3aTCJIIbCTBO MATCMAaTHUYCCKUX OTHOIIICHUH U
HaXOXKACHUC TCOMECTPUYCCKUX BCIUYUH I10 06pa3uaM WU aJiIrOpuTMaM,
MMPUMCHSA HN3BCCTHBIC METOABI npu pemicHUN CTaHAApTHBIX
MAaTCMaTHYCCKUX 3a1a4




6.21

[IpuMeHATh DpoCTEHIINE NPOrpaMMHBIE CPEACTBA U DIIEKTPOHHO-
KOMMYHMKAI[MOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUYECKUX 3a1a4

6.22

[IpuBoguTE IpUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOIE U
JKU3HM, pACIIO3HABATh POSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[TprMeHATH MoJTydYeHHbIE 3HAHHSI Ha IIPAKTHUKE: aHAIU3UPOBATh pPeajbHbIE
CUTYyallMM ¥ IPUMEHSTh U3yUYCHHbIE TIOHATHS B IPOLIECCE TIOMCKA PEeILICHHS
MaTeMaTH4ecKl  CPOPMYJIHUPOBAaHHOW  MpOOIEMBbI,  MOJEIUPOBAThH
peaJibHble CUTYyallUd Ha SI3bIKE N€OMETPHUH, UCCIEN0BAThb IOCTPOEHHBIE
MO/JIEJIH C UCIIOJIb30BAHUEM FE€OMETPUUECKUX IOHSITUH U TEOPEM, arrapara
anreOppl, pelaTh MPaKTUYECKHE 3aJauyM, CBS3aHHBIE C HAXOXKICHHEM
FEOMETPUUECKUX BEJIUYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon
7

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

I'eomerpus

7.1

OcHoBHblE TOHATUS cTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTb, MPOCTPAHCTBO.
[TonsTre 06 akcHOMATHYECKOM IMMOCTPOSCHUH CTEPEOMETPUN: AKCHUOMBI CTEPEOMETPUU
U CJIEJICTBUS U3 HUX

7.2

B3aumHOe  pacnonokeHuMe  OpsAMBIX B IPOCTPAHCTBE:  IEPECEKAIOLIUECS,
MapajuleJbHble W CKpeluBaromecs npsMble. [lapamienbHOCTs TNpsSMBIX U
IUDIOCKOCTE B IPOCTPAHCTBE: IapallejbHbIE MPSMBIE B  IPOCTPAHCTBE,
MapaJUIeIbHOCTh TPEX MPSMBIX, MApPAJJICIBHOCTh NPSAMOM M IIIOCKOCTH. YTJIBIC
COHAIIPaBJIICHHBIMU CTOPOHAMH, YIOJ1 MEXIy NpsAMbIMH B IPOCTPAHCTBE.
[TapamienbHOCTD IJIOCKOCTEN: MapajllebHbIe TUIOCKOCTH, CBOMCTBA NapalIeIbHBIX
wiockocteil. Ilpocreiimme mpocTpaHcTBeHHbIE (UIYPbl HA IJIOCKOCTU: TETPAdp,
KyO, napajienenumnes, IoCTpOeHUE CeueHUH

7.3

IlepneHIUKYISIPHOCTh NPSAMOM M IUIOCKOCTH: NEPIECHIUKYJSAPHBIE MpSMBIE B
IIPOCTPAHCTBE, NPSIMBbIE NTAPAJUIECIbHBIE U NIEPIICHAUKYJIIPHBIE K IIJIOCKOCTH, IPU3HAK
NEPIEHIUKYIISIPHOCTH MIPSMOM U IUIOCKOCTH, TEOPEMA O IIPSMOM NEPIECHAUKYIIAPHON
IJIOCKOCTH. YTIUIBI B IIPOCTPAHCTBE: YIOJI MEXAY IPSIMOU U INIOCKOCTBIO, IBYT'PaHHBIN
yTOJ1, IMHEWHBIN YIOJl IBYTPaHHOIO yruia. [IeprieHIuKyJisp 1 HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JIO TUIOCKOCTH, PACCTOSIHUE OT IPSMOM /10 TUIOCKOCTH, TPOESKIHS (GUTYPHI HA
IJIOCKOCTH. [IepreH MKy IIpHOCTb IIJIOCKOCTEMN: MPU3HAK NEPIEHANKYIJISIPHOCTH IBYX
mrockocteil. Teopema o TpEX MeprneHANKyIsIpax

7.4

IlonsiTME MHOrOrpaHHMKAa, OCHOBHBIE 3JEMEHTHl MHOIOI'DAHHUKA, BBIIYKJIbIE M
HEBBIMYKJIbIE MHOTOI'DAaHHUKH, pa3BEPTKa MHororpaHHuka. [lpusma: n-yrosnbHas
IpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, NpsiMas U HAKJIOHHAs MPHU3MbI, OOKOBas U
0JIHAsl TIOBEPXHOCTH Npu3Mbl. [lapamnenenunen, npsMoOyrojbHbINA Mapaiesenumnes
u ero cBoiictBa. [Iupamupaa: n-yronbHas nupaMmuja, TpaHd U OCHOBaHHUE MUPAMUJBbI,
OOKOBasi M IOJIHAsI MMOBEPXHOCTh MHMPaMM/JIbl, MPaBHIIbHAS U yCeu€HHAs MUpaMHJA.
OnemeHTHl TpuU3Mbl W nUpaMuibl. [IpaBUIIBHBIE MHOTOIpDaHHUKH: IIOHSTHE
IIPAaBWJIBHOTO MHOIOTpaHHMKA, NpaBUIbHAs NpHU3Ma M IPaBWIbHAs MNUPAMMIA,
NpaBUJIbHAS TPEYTroJbHAs MUpaMKUIa U MPAaBUIIBHBIN TeTpa’ap, kyO. IIpeacrasienue
O IpPaBWIBHBIX MHOTOTpaHHMKaX: OKTa’Jp, AoJeKa’ap U ukocadapyrue CeuyeHust
MIPU3MBI U TUPAMMU/IBI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTPHUA OTHOCUTCIIbHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
ONeMeHThI CUMMCTPUU B InmupaMujax, MapajjejenmIic1ax, MpaBUJIBHBIX
MHOT'OrpaHHUKax

7.6

Brruucienue 351eMEHTOB MHOTOTPAaHHUKOB: pEOpa, amaroHanw, yribel. [linomanas
OOKOBOW TIOBEPXHOCTH M TIOJTHOW TIOBEPXHOCTH TMPSMOW TPU3MBI, ITUIOMIAIb




OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsAMOI mpu3Msl. [lnomans 60koBoit
IIOBEPXHOCTH M IOBEPXHOCTU IPABWIBHOW NHMpaMHUIbl, TeOpeMa O IUIOLaan
yceu€HHoi nupamuabl. [lonsrue 06 06béme. OOBEM nUpaMubl, IPU3MBI

7.7

[Tomo6HbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEKIY TUIOIIAISMH TOBEPXHOCTEH,
00bEMaMU ITOI0OHBIX TEN

11 KJIACC

Kona
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaAHUSA

I'eomeTpus

6.1

Hunuaapudeckasi mOBEpXHOCTb, 00pa3yoIiye HWINHIPUYECKON MOBEPXHOCTH, OCh
HHHI/IH)IpI/I‘IeCKOﬁ IOBEPXHOCTH. HI/IJ'II/IHHpZ OCHOBaHUSI U OOKOBas IMOBEPXHOCTD,
oOpasyromas u 0Ch, TUIONIaAh OOKOBOW U MTOJTHOW MTOBEPXHOCTH

6.2

Konnueckass moBepxHOCTb, 0OOpa3ylolMe KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW MOBEpXHOCTH. KOHYC: OCHOBaHME M BEpITUHA, 00pa3yroImast
1 OCb, IUTOIIA/1b OOKOBOM M TTOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolue
U BBICOTA, OCHOBAHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, AMaMeTp, oMb MOBepXHOCTH ceprl. B3aumHoe
pacnionoxkeHue chepbl ¥ IUIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe, MIomaib

cepsl

6.4

I/1306pa>1<eHHe TCJI BpallCHUS Ha ITIJIOCKOCTH. PaSBépTKa HNUWJIMHAPA U KOHYCa

6.5

KoMOunanmu Ten BpaiieHuss ¥ MHOTOTPaHHUKOB. MHOIOIpaHHUK, ONUCAHHBIN
okoJ10 cdepsl, cepa, BMCaHHAs] B MHOTOTPAHHUK, WJIA TEJIO BPAIEHUS

6.6

[Tonstue 06 o0wvEMe. OcHOBHBIE CBOWcTBa 00BEMOB Ten. Teopema 00 00BEMe
MPSIMOYTOJIBHOTO Mapajienenunena U ciueactBus u3 He€. OOBEM UMIMHIPA,
koHyca. O0bEM mapa u TIomaas chepbl

6.7

[TonoOuble Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY  IUIOMAIIMU
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TET

6.8

Ceuenuss nunuHApa (MapamienbHO M MEPHEHAMKYJSPHO OCH), CEUEHHUs KOHyca
(mapasuienbHOE OCHOBAHUIO M IPOXOASIIEE Yepe3 BEPIINHY ), CEUEHHs 1apa

6.9

BekTop Ha muockocTd U B mpocTpaHcTBe. ClIOXKEHHE U BBIUMTAHUE BEKTOPOB.
YMHO)K€eHHe BEeKTOpa Ha yucio. Pa3noxxeHne BeKTopa 1o TpéM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuno mnapamienenunena. Pemenue 3amay, CBSI3aHHBIX C
IIPUMEHEHHEM NIPABUII ACHCTBUI C BEKTOpaMU

6.10

[IpssmoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreiimue 3amaun B KOOpAMHATax. Yrod Mexay Bekropamu. CkaisipHOe
IIPOU3BEICHUE BEKTOPOB. BbIUMCIIEHHE YITIOB MEXKIY NPSAMBIMUA U IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELLICHUN F€OMETPUUYECKUX 3a/1a4




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

Kon IIpoBepsiemble TpeOOBaHUS K IPeAMETHBIM pe3yJIbTaTaM OCBOCHHUS
NPOBEPSIEMOr0 | OCHOBHON 00pa30BaTe/IbHOI NPOrPaMMBbI CPeHEro o0Lero
TpedoBaHMS oOpa3oBaHus

Bnanenue meromamm 10Ka3aTeNbCTB, AITOPUTMAaMHU PpEHICHUS 3371a4;
yMeHHe (opMynIHpoBaTh W ONEPUPOBATH MOHSATHAMH: OINpEACICHUE,
aKCHOMa, TEOpeMa, CIIEICTBUE, CBOMCTBO, IPHU3HAK, J0KA3aTelbCTBO,
paBHOCHIIBHBIE (POPMYITMPOBKH; IPUMEHSTh UX; yMEHUE (POPMYIINPOBATH
0o0paTHOE W TPOTHUBOMOJIOXKHOE YTBEPXKIECHHUE, MPUBOAUTH MPUMEPHI H
KOHTPIIPUMEPHI, HCIOIB30BAaTh METOA MAaTeMaTHYeCKOW WHIYKINY;
IOPOBOJIUTH JOKa3aTeNbHbIE pACCYXACHUS TMpH pELlICHUH 3a7]ad,
1 OLICHWBATh  JIOTHYECKYI0 TPABWIBHOCTh  PACCYXKICHHH; yMEHHE
OTIEpPUPOBATH MOHSATHSIMH: MHOKECTBO, NMOJMHOXXECTBO, ONEpaluy Haj
MHO)KECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
amrmapar i ONMCaHUs PeabHbBIX MPOIIECCOB U SBJICHUN U MPH PEILICHUH
3a1a4, B TOM 4YHCIE€ M3 JAPYIHX Y4YeOHBIX IPEIMETOB; YMEHHE
OIIepUPOBATH MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, UUKI, rpad Ha
IUIOCKOCTH; YMEHHME 3a7aBaTh M OMNHCHIBaTh Tpadbl pa3IuIHBIMU

crioco0amu; UCIOIB30BATh Tpadbl PU PEIICHUH 3a/1a4

YMeHue OonepupoBaTh NOHATUSAMHU: HATYPAJIbHOE YHUCIO, LIEJIOE YHCIIO,
CTEIEHb C LEJIBbIM IT0KA3aTeNIEeM, KOPEHb HATYPAJIbHOU CTENIEHH, CTEIICHb
C pauMOHaJbHBIM  IIOKa3aTelieM, CTENEHb C  JACHMCTBUTEIbHBIM
nokas3areiaeM, JIorapumM uucia, CHHYC, KOCHMHYC M  TaHIEHC
IIPOU3BOJIBHOIO 4YMCJIA, OCTATOK I10 MOJYJIIO, PallMOHAJIBHOE YHCIIO,
UPPALMOHAJIBHOE  YHUCJIO,  MHOXECTBA  HATYpPaIbHBIX,  LEJbIX,
2 palMOHAIBHBIX, JCUCTBUTEIBHBIX YHUCENI, YMEHHME HCIOJb30BaTh
OpU3HAKU JEJIMMOCTH, HAUMEHbIIUI OOLIMI JeIuTeNb U HauMEeHbLIee
o01iee kpaTHOe, aropuT™ EBKIMaa npu pelieHnu 3aayd; 3HaKOMCTBO C
pPa3IMYHBIMM ~ IO3MLIMOHHBIMHU  CHCTEMAaMH  CYHUCIICHMS; yYMEHHE
BBINOJIHATh BBIYMCICHUE 3HAYEHUH U MpeoOpa3oBaHUs BBIPAKEHHH €O

CTETeHsIMU U JorapudmMamu, npeoOpa3oBaHUs IPOOHO-PAIIMOHATBHBIX

BLIpa)KeHHfI; YMCEHHUC ONCpUPOBATH IMOHATHUAMU: IIOCICAOBATCIBHOCTD,




apudmeTnyeckas nporpeccusi, reoMeTpuieckas nporpeccus, 0eCKOHEUHO
yObIBaromasi  reoMeTpuuecKass  IMpOorpeccus; yMEHHE  3a]laBaTh
[OCJIEI0BATEIBHOCTH, B TOM YHCIIE C IOMOIIbIO PEKYPPEHTHBIX (HOPMYII;
YMEHHME ONEPUPOBATH NOHATHUAMU: KOMIUIEKCHOE YHCIIO, CONPSHKEHHBIE
KOMIUIEKCHBIE YMCIIa, MOJYJIb U apryMEHT KOMILJIEKCHOTO 4Hcia, opma
3aMMCH KOMIUIEKCHBIX 4YMcen (FeoMeTpHuecKasi, TPUrOHOMETpHUYEcKas 1
anreOpanveckas); yMeTh MPOU3BOAUTH apu(PpMETHUYECKUE IEHCTBUS C
KOMIUIEKCHBIMU ~ YHCJIAMM; HPUBOAUTH IPUMEPHI  HUCIOJI30BAHHUSA
KOMIUIEKCHBIX YMCEJ; ONEepUPOBATH MOHATHUSAMHU: MaTpuua 2x2 m 3x3,

OIPCACIINTECIIb MATPHUILIBI, FeOMCTpI/ILIeCKI/Iﬁ CMBICJI OTIPCACIIUTECIIA

YMeHue onepupoBaTh NOHATHUAMHU: palMOHAJIbHBIC, HUPPALMOHAJIbHBIC,
noKa3aTeJbHbIe, CTENEHHBIE, JIoTapu(MUYecKre, TPUTOHOMETPHUYECKUE
YPaBHEHHs M HEPAaBEHCTBA, HX CHUCTEMBI; YMEHHE OIEpPUpPOBATh
HOHSATHSIMH: TOXKIECTBO, TOXJIECTBEHHOE NMpeoOpa3oBaHHe, YpaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHHMH M HEPABEHCTB, PAaBHOCWIBHOCTb
YPaBHEHUI, HEPAaBEHCTB M CHUCTEM; YyMEHHE peulaTb YypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IMOMOILBIO PA3JIMYHBIX MPUEMOB; pelIaTh
YPAaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IapaMeTpOM; NPHUMEHSITh
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI I PEIICHUS MAaTEMAaTHYECKUX

3a]a4 ¥ 3a/1a4 U3 Pa3JInYHbIX 00JIACTeH HAYKH U PEaNbHOM KU3HH

YMeHue onepupoBaTh MOHATUAMHU: (QYHKIHS, YETHOCTh (YHKIIMH,
NEPUOTUYHOCTh (YHKIIMU, OTPAaHHYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (pyHKIMH, HanOoJbIIee M HaUMEHbIIICe 3HAYCHHS
GyHKIIMHA Ha TIPOMEKYTKE, HEeTIpepbIBHAS (DYHKIIHS, aCUMITOTHI rpaduka
GyHKIUY, TIepBasi ¥ BTOpasi MPOU3BOAHAS (DYHKIUU, TEOMETPUICCKUI U
(bU3MYEeCKU CMBICT TIPOW3BOJHOM, IEepBOOOpa3Has, ONpeacaEéHHBIN
UHTETpaJl; YMEHHE HAXOIUTh ACUMMTOTHI rpaduka (QYHKIHH, YMEHHUE
BBIYUCIISATH  MPOW3BOJHBIC CYMMBI, TIPOM3BEICHHs, YaCTHOTO H
KOMIO3UINK (PYHKIHIA, HAXOAUTh YpPaBHEHHE KacaTelIbHOU K rpadukxy
(GYHKINU; YMEHHE HaXOIUTh MPOW3BOIHBIC AJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JJsl MCCIENOBaHUS (YHKIIMH,
HAXOJUTh HaWOONBIINEC W HAWMMEHBIINE 3HAYCHUS (PYHKIUH; CTPOUTH
rpaduKd MHOTOYJIEHOB C HMCIOJB30BAHUEM arrapara MaTeMaTH4YeCKOro
aHaM3a; TMPHUMEHSATh NPOM3BOIHYIO IS HAXOXKICHHUS HAWITYYIIETO
peleHus B MPHUKJIAIAHBIX, B TOM YHCIE COLUAIbHO-3KOHOMHUYECKUX H

bu3nYecKuX 3a1a4ax; HaXOAUTh TIOMATU U 00bEMBI (PUTYDP C TTOMOIIBIO




HHTCIrpaga; MpUBOJAUTE NPUMEPLI MATCMATHYCCKOI'0O MOACIIMPOBAHUA C

noMoIbio AU depeHnnanbHbIX YpaBHEHUH

YMmeHue omnepupoBaTh HOHATUSAMM: rpaduk (yHKOUM, oOpaTHas
GyHKIMSA, KOMIO3UIMA (YHKIHNA, JTUHEWHas (YHKIWS, KBaJApaTHIHAS
byHKLU, panyoHaIbHast byHKLMA, CTEIeHHast GbyHKIM,
TPUTOHOMETPHUYECKHE (YHKIHUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
(GyHKLIMU, TMOKa3zaTeslbHas M Jorapudmuyeckas (QyHKIUHM;, yMEHHE
CTpouTh Tpauku W3yueHHBIX (YHKIUH, BBIIOIHATH MPEOOpa3OBaHHA
rpaduKoB QYHKLUH, UCIIOIB30BaTh IpauKU AJIs U3yUSHHS ITPOLIECCOB U
3aBHCUMOCTEH, TPU PEUICHUU 3a/1a4 U3 APYTUX Y4eOHBIX MPEAMETOB U
3aJa4 U3 peajbHOH KU3HM; BhIpaXkaTh (GOpMyIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCTIOJIB30BATh CBOMCTBA M TpadUKH (DYHKIHIA 171 pereHHs
YpaBHEHM, HEpPaBEHCTB M 3ajady C M[apamMeTpaMy; H300pakaTb Ha
KOOPJMHATHOM IUIOCKOCTH MHO>KECTBA PELICHUN YPaBHEHM, HEPAaBEHCTB

H UX CUCTEM

YMeHHue pemiath TEKCTOBbIE 3aJaud pPa3HbIX TUIOB (B TOM YHCIE Ha
IPOLEHTHI, I0JIM U YacTH, Ha ABU)KEHHE, pabOTy, CTOMMOCTb TOBAPOB U
yCIIyT, HAJOTH, 33Ja4i U3 00JIaCTH yNpPaBIEHUS JTUYHBIMU U CEMEWHBIMU
(¢uHAHCAMM); COCTABIISATh BBIPAXKECHHUS, YPAaBHEHUs, HEPAaBEHCTBA M HUX
CHUCTEMBI MO YCJIOBHMIO 3aJa4yH, MCCIIEOBAaTh IMOJYYEHHOE pEIICHUE M
OLIEHUBATh MPABIONONOOHOCTh PE3yJbTAaTOB; YMEHHE MOJEIUPOBAThH
peanpHble CUTyallUH Ha S3bIKE MATEMAaTHUKH; COCTABIIATH BBIPAXKEHUS,
YpPaBHEHHs, HEPABEHCTBA M MX CHCTEMbl II0 YCIOBHUIO 3aJauH,
UCCJIENA0BATh TMOCTPOCHHBIE MOJEIM C MCIOJb30BaHUEM aImmapara

anreOpbl, UHTEPIIPETUPOBATH MTOJyUYEHHBIN pe3yabTar

YMeHue oneprupoBaTh MOHATUSAMU: cpefHee apumeTnyeckoe, MeIuaHa,
HanOoJIbIlIee M HANMEHBIIIEE 3HAUCHUS, Pa3Max, TUCIIEPCHsl, CTAHIaPTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE W3BIIEKATh, HHTEPIIPETUPOBATH
uH(}OpMaIMIo, TPEACTABICHHYIO B TA0IMIIaX, HA TUarpaMmax, rpadukax,
OTPa)KaIoIy0 CBOWCTBA peabHbIX MPOLIECCOB U SIBICHUI; IPEICTABIIATD
uHGOpMalLMI0O C TOMOUIbIO TabNWIl M JAWarpaMM; HCCIEI0BaTh
CTaTHCTUYECKUE TaHHBIC, B TOM 4YHCIIE C MPUMEHEHHEM TpadudecKux
METO/IOB M JJIEKTPOHHBIX CPEJICTB; Tpa(MueCcKH UCCIIeT0BATh COBMECTHBIC
HAOMIOJIEHUSI C TOMOIIBI0 JMarpaMM pacCEeMBaHUS U JIMHEHHOM

perpeccuu




YMeHHne onepupoBaTh IOHATHSAMH: CIIy4allHbIM ONBIT W CIy4YalHOE
COOBITHE, BEPOATHOCTh CIIyYaHOIO COOBITHS; YMEHHE BBIYHCIATDH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUUYECKUX METO/AOB; MPUMEHSThH
(GopMysIbl CIOXKEHUS U YMHOXEHHS BEPOSTHOCTEH, (OpMYIy IOJHOM
BepOATHOCTH, (hopmyiny bepHyiu, koMOuHaTOpHbBIE (DAKTHI U POPMYJIBL;
OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHME ONEepUpOBaTh
NOHATUSAMM: CllydyallHas BEJIMYMHA, paCHpeleseHUe BEpOSITHOCTEM,
MaTEMaTHYECKOE OXHUAAHWE, JUCIEPCHs U CTAaHAAPTHOE OTKIOHEHHE
CIly4aifHOW BENWYHMHBI, (YHKIMH pPACIpENeNieHus] H  IUIOTHOCTH
PaBHOMEPHOI'0, IIOKA3aTeIbHOIO W HOPMAJIbHOIO PACIpEAEICHUN;
YMEHHE HCIIOJIb30BATh CBOMCTBA M3YyUEHHBIX paclpeneaeHuil it
peleHus 3a7ay; 3HAKOMCTBO C MOHATHSAMM: 3aKOH OOJBIIUX YHUCEl,
METOABI BBIOOPOYHBIX HCCIIEOBAHUH; yYMEHUE NPUBOJIUTH MPUMEPHI
HPOSIBJIEHUS] 3aKOHA OOJBLIMX YHUCENT B NMPHUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAaHUE, IEPECTAHOBKA,
YHUCIO COYETAaHUH, YUCIO TMepecTaHoBOK; OMHOM HbloTOHA; ymeHue
NPUMEHITh KOMOWHATOPHBIE (DAaKTHI U PAaCCY>KICHHS JJIsl pEIICHUS 3a/1a4;
OLICHUBATH BEPOSITHOCTH  pPEaJbHbIX  COOBITHIA; COCTaBIIAATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH NIOJyYCHHBIN PE3YIIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKa, IIpsiMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JydY, BEJIWYMHA yIWa, IUIOCKUH yrodi,
JBYI'PAaHHBIA YroJI, TPEXTPaHHBIM YroJ, CKPEIIMBAIOIIUECA IPsIMBIE,
[apaJUIEJIbHOCTD U NEPHNEHAUKYIISIPHOCTh NPSAMBIX M IJIOCKOCTEH, yToJl
MEXIY HPSAMBIMH, YIOJl MEXAY IPSAMON M INIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU J0 IUIOCKOCTH, PACCTOSTHUE MEKIY
IIPSIMBIMH, PACCTOSIHUE MEKy TUIOCKOCTSMM; YMEHHUE UCIIOJIb30BaTh IIPU
pELICHUH 3aa4y U3y4eHHbIe (aKThl U TEOPEMBbl IUIAHUMETPHH; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpa; CTPOUTH
MaTEMaTUYECKAE MOJCIN C TOMOIUBIO T€OMETPUYECKUX IOHATHN H

BCJIMYHMH, pCIIaTh CBA3aHHBIC C HUMU NNPAKTUYCCKUC 3a1a4YU
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YMeHue onepupoBaTh MOHATUSAMU: IUIOUIAb QUTYphl, 00BEM (QUTYpHI,
MHOTOTPaHHHK, TIPABWIIbHBI MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHUKA,
KyO, mapajuienenunen, NpusMa, NUpaMuaa, (GUrypa M IMOBEPXHOCTb
BpaIeHus, NUINHAP, KOHYC, Imap, cdepa, miomanb chepsl, TIONAIb
MOBEPXHOCTH TMHUPAMUIBI, MPU3MBI, KOHycCa, IMIMHApa, 00bEM KyoOa,

MMPAMOYTOJIBHOI'O IMapauiCiienuneaa, nupaMuabl, MPU3MBI, HOUJIWMHIOPA,




KOHYCa, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEUYCHHsI KOHYCa W IIWIMHJPA,
NapajuleJbHble OCU WJIM OCHOBAHUIO, CEYCHHE IIapa, ILIOCKOCTD,
Kacaromasicss ceppl, IWIMHAPA, KOHYCA; YMEHHE CTPOUTH CEUYEHHE
MHOTOTpaHHMKa, N300pa’kaTh MHOTOTPAHHUKH, (PUIYPBI U MOBEPXHOCTH
BpalLICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO dJIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUECKUX (PUTYp, CAMOCTOSATEIBHO
(bopMyIIMpOBaTh ONpEAEICHUS U3y4aeMbIX (PUTYp, BBIABUTATH TUIIOTE3BI
O CBOICTBax M NMpHU3HAKaX reOMETPUYECKUX (GUryp, 0OOCHOBBIBATH WM
onpoBepraTh MUX; YMEHHE MPOBOAUTH Kilaccuuxanuio ¢uryp 1o
pa3NYHBIM TPU3HAKAM, BBHITIONHATH HEOOXOAMMBIE JOMOIHUTEIbHBIC

HOCTPOCHHSI
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YMeHHe OmnepupoBaTh IMOHATHUSAMHU: JBH)KCHHE B MNPOCTPAHCTBE,
napauIebHbIA MEPEHOC, CHMMETpPHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHUe MMOA00MS, TOMO0OHBIE (HUTYpBI;, yMEHHE
pacno3HaBaTh paBHbIC W MOJOOHBIC (HUTYPHI, B TOM YHCIE B MPHPOIE,
UCKYCCTBE, apXHUTEKType; HCIOJb30BaTh T'€OMETPHUCCKUE OTHOLICHHS
IPH PEIICHHUHN 33/1a4; HAXOAUTh T€OMETPUUECKHIE BEJTMYMHBI (IJTHHA, YTOJI,
IUIOIAb, 00BEM) TIPU PEIICHUH 3a/1a4 U3 JPYTUX YUCOHBIX PEIMETOB H
U3 peajbHOW >KU3HH, YMEHHE BBIYUCIATH T'€OMETPUYCCKUE BEIUUHHBI
(MHa, yroj, Iomans, o0bEM, IUIONIA[h MOBEPXHOCTH), HMCIONB3YS
U3y4eHHbIe (OPMYJIBI U METOBI, B TOM YKCIIEC: IUIONIAlb MTOBEPXHOCTH
MUPaMUJIBI, TIPU3MBI, KOHYCa, NWIHHIPA, TUIOMAas chepbl; 00bEM Ky0a,
HPSIMOYTOJIBHOTO  TTapajlyiesIeie/ia, MHUPaMHUIbl, MPU3MbI, IHIHHIPA,

KOHYCa, [I1apa; yMEHUE HAXOJUTh OTHOIIEHHE 00BEMOB MOI00HBIX (HUTYP
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YMeHue onepupoBaTh NOHIATUSIMMU: NPSIMOYTOJIbHAS CUCTEMA KOOPAMHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBHI BEKTOpPA, CymMMa BEKTOpPOB,
NPOM3BECHUE BEKTOpAa Ha YHUCIO, PA3JIOKEHHE BEKTopa Mo 0aswucy,
CKAJIPHOE MPOU3BEACHUE, BEKTOPHOE IIPOU3BEICHUE, YIOJ MEKIY
BEKTOPAMM; YMEHHUE HUCIIONIb30BaTh BEKTOPHBIM U KOOPAMHATHBIN METOJ
JUIsL pelIeHHs TeOMETPUYECKMX 3aJad M 3a7ad Jpyrux ydeOHbIX

IIPEAMETOB

13

YMenue BBI6I/IpaTL HO,Z[XOI[HH_II/II\/'I METOH UId PpCHICHUA 3aJadvu;
INIOHMMAaHHUE 3HAYUMOCTH MATEMATHKW B HW3Y4YCHHU IIPUPOJHBIX H
O6H.I€CTBCHHLIX nponeccoB H ﬂBHeHHfI; YMCHHUC  PpaCIIO3HABATH

IMPOABJICHUEC 3aKOHOB MAaTEMAaTUKHW B HCKYCCTBEC, YMCHHC IPUBOAUTH




IpUMEPBl MATEMaTUYECKUX OTKPBITHM pPOCCHHCKOM M  MHPOBOU

MaTeMaTH4eCKOM HAayKH




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Uucna v BBIYUCICHUS
1.1 Hatypanbnble u nensie yncna. [Ipu3Haku 1eIMMOCTH IeNbIX YHCeT
12 Panmonaneupie uncna. OOBIKHOBEHHBIE U JECATHYHBIE ApOOU, TPOIIEHTHI,
' OCCKOHEYHBIC TTEPUOINUECKHIE TPOoOH
13 ApudmeTrnueckuii KOpeHb HATypaJIbHOU cTerneHu. JleficTBus ¢ apudmMeTHIecKuMu
' KOPHSIMH HAaTypaJbHOU CTEIIeHH
1.4 Crenenp ¢ wuenbiM mnokaszareneMmM. CTeneHb C palMOHAIbHBIM [TOKa3aTeIeM.
' CBoiicTBa cTeneHN
L5 CuHyCc, KOCHMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTaHI€HC YMCJIOBOI0 apryMeHTa
1.6 Jlorapudm uncna. JlecATHIHbIE U HATYpPAIbHBIE JOTapHUPMBI
JleiicTBuTEeNbHBIC 4YHUCHA. ApUPMETHYECKHE ONepalud C JICHCTBUTEIHHBIMH
1.7 gucnaMu. [lpuOmmk€HHbIC BBIYUCICHHS, IpaBWIA OKPYIJICHUS, NPUKHAKA H
OLICHKA pe3yJbTaTa BIUMCICHHIA
1.8 IIpeoOpa3oBanue BeIpaKEeHUN
1.9 KommiiekcHbie uncina
2 VYpaBHEeHUs 1 HEPABEHCTBA
2.1 Ienbie 1 1poOHO-paIMOHATIEHBIE YPABHEHHS
2.2 HppannoHanbHble ypaBHEHHS
23 TpuronomeTpudeckue ypaBHEHHUs
2.4 [Toka3zaTenbHbBIE U JTOTapUPMHUUECKUE YPABHEHHS
2.5 Lenbie u 1poOHO-paIOHAIEHBIC HEPABEHCTBA
2.6 WppanmonanbHbele HEpaBeHCTBA
2.7 [Toka3zaTenbHble U JOTapu(PpMUIECKIEC HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEeHHUsI, HEpAaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Marpuiia cucTeMbl TUHEHHBIX ypaBHEHUH. ONpeeanTeb MaTPUILbI
3 OyHKIMU U Tpaduku




OyHkuus, crnocoOwl 3aaanusg Gpynkuuu. ['paduk QyHkuuu. BzaumHo oOpaTHbie

>l ¢ynkuun. Yétneie u Heu€tHele GyHkmu. [lepuoanueckue GyHKIuu
OO6nacte ompeneiaeHuss U MHOXKECTBO 3HaueHuM QyHkuuu. Hymum QyHKmu.
19 [IpomMexxyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKUuu. HambGonbliee M HauMMeHblee 3HAYEHUE
(GYHKIIMU HAa IPOMEKYTKE
13 CreneHHass (QyHKLUUS C HaTypaJbHBIM M LeNbIM Ioka3aTeneMm. E€ cBoiicTBa u
' rpacduk. CBoiicTBa U rpaduK KOpHS 1n-OW CTEHEHH
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazarenbHas u norapudmuueckas pyHKINUU, X CBOICTBA U rpaduku
16 Toukn paspbiBa. AcumnTotel rpadgukoB ¢yHkiuil. CpoiicTBa (QyHKIMIA,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBaTeabHOCTH, CIIOCOOBI 33aHNUS TIOCIEIOBATEIbHOCTEH
3.8 Apudmernueckas 1 reomeTpuueckas mporpeccu. @opmyia CIOKHBIX MIPOLEHTOB
4 Hauana MmaTemMaTuueckoro aHanmsa
4.1 IIpousBonnas Gpynkuuu. [Ipon3BoaHbIe 3IeMEHTAPHBIX (QYHKIMN
[IpumeHeHre TPOM3BOIHONW K HCCIENOBAaHUIO (YHKUMHA Ha MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. HaxoxieHrne Hanbonb1ero 1 HauMeHbIero 3HaueHus: QyHKIUU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UnTterpan
5 MHoOk€eCTBa U JIOTHKA
5.1 MHoxecTBO, onepauu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsimMble ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena v MOBEpXHOCTH BpalCHUS
7.5 KoopanHatsl u BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* Maremaruka. ['eomerpust; 10 kiacc. yrimyonennoe ooyuenne Mep3isik AL,
Homwuposckuii [[.A., [TonskoB B.M.; nox penakuueit [Togonsckoro B.E.
OO011ecTBO € OrPaHUUYEHHOM OTBETCTBEHHOCTHIO M31aTeIhCKuil IIEHTP
«BEHTAHA-I'PA®y»; AkunonepHoe oomectBo «M3narensctBo «IIpocBemienney
» Maremaruka. ['eometpust; 11 kimacc. yrimyonennoe ooyuenune Mep3isik Al .,
Homuposckuii [[.A., ITonsikoB B.M.; nox penakuueit [Togonsckoro B.E.
OO0111eCTBO C OTPAaHUYCHHOW OTBETCTBEHHOCTHIO M31aTeIbCcKuit 1IeHTP
«BEHTAHA-TI'PA®»; AxunonepHoe oomiectBo «M3narensctBo «IIpocBemenney

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA
* MaTtematuka: airedpa ¥ Hayajla MaTEMaTHYECKOI0 aHaJIn3a, TEOMETPHUS.

I'eomerpus. 10-11 kimacc. Aranacan JI.C., bByty3os B.®., Kagomues C.b. u np.
AknmonepHoe obmectBo «M3narensctBo «IIpocBemnienne

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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