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IHHOACHUTEJIBHASA 3AIINCKA

I'eomeTpus sBiIsIETCSt OTHUM M3 0a30BBIX KYPCOB Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHMs,
TaKk Kak o00ecrneunmBaeT BO3MOXHOCTh HW3yYEHHs] JMCUUIUIMH  €CTECTBEHHO-HAYYHOM
HaIPaBJIIEHHOCTH M MPEAMETOB I'yMaHUTapHOro Iukia. [I0CKoibKy JIOTMYECKOE MBIIUIEHUE,
dbopmupyemMoe TpU  HM3y4eHUH OOYJArOIIMMHUCS TIOHATHUMHBIX OCHOB TEOMETPHUH, NpHU
JI0Ka3aTeIbCTBE TEOPEM M MOCTPOCHHUM UENOYKU JIOTMUECKUX YTBEPKACHUW NpPHU pelIeHUun
reOMETPUYECKUX 3aJa4, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIOTE3bl HEMNOCPEICTBEHHO
HCIOJIB3YIOTCS IIPU PEIICHUU 33Ja4 €CTECTBEHHO-HAyYHOTO IMKJIa, B YACTHOCTH (U3UUYECKUX
3ajad.

Lenbp ocBoenust mporpammsel yueOHOro Kypca «l'eoMerpusi» Ha yriyOJE€HHOM YpPOBHE —
pa3BUTHE HHIUBUIYAIbHBIX CHOCOOHOCTEH OOydaromuxcs MpU HU3YyYEHHM T'€OMETPUH, Kak
COCTaBIIsifOLIEH mpeaMeTHON oOmactu «MaremaTnka M HHPOpMATHKa» dYepe3 obecreueHue
BO3MOHOCTH TMPHOOPETEHUs M HUCIOJIb30BaHUS Oojiee TIyOOKHX I€OMETPHUYECKUX 3HAHUM U
NeUCcTBUM, crenu(UUHBIX M€OMETPUH, U HEOOXOAMMBIX JJISl YCHEIIHOTO MpodeccrOHalIbHOTO
00pa3oBaHus, CBSI3aHHOTO C UCMOJIb30BaHUEM MAaTEMAaTHKU.

[IproputeTHBIME 3a/1a4aMH Kypca T€OMETPUH Ha YIITyOJIEHHOM YPOBHE, PACIIUPSIOUIMMH U
YCUJIMBAIOIIMMHU Kypc 6a30BOT0 YpOBHS, SBIISIOTCS:

pacipeHue nIpecTaBIeHNs O TEOMETPUH KaK YaCTH MUPOBOM KyJIbTYpPbl U (POPMHUPOBAHUE
OCO3HAHMS B3aUMOCBSI3M FEOMETPUH C OKPYKAIOILUM MHPOM;

(GopMupoBaHME MPEJICTABIEHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIUX
MaTEMaTUYECKUX MOJIEIISAX, MTO3BOJIAIOLINX OMMCHIBATE U U3y4aTh pa3HbIE SIBIICHUS OKPYXKAIOIIEro
MUpa, 3HaHKWE MOHATUHHOTO amnmnapara no pasaeny «CrepeoMeTpusy ydeOHOro Kypca reOMeTpuu;

(opMupoBaHHE YMEHMSI BJIaIETh OCHOBHBIMM MOHATHSAMH O MPOCTPAHCTBEHHBIX (PUTYpax U
UX OCHOBHBIMU CBOMCTBaMH, 3HAHUE TeOpeM, (GOpMyll U yMEHHE UX PUMEHATb, YMEHUs
JI0Ka3bIBaTh TEOPEMBbI M HAXOAUTh HECTAHIapPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dopMupoBaHME yMEHHs pAcCIO3HABATh Ha YepTeXax, MOJEIIX U B pEabHOM MHUDE
MHOTOI'PaHHUKH U TeJla BPallleHUsl, KOHCTPYHPOBATh T€OMETPUUECKIE MOJIENIH;

(dbopmupoBaHue HOHUMAaHMS BO3MOKHOCTH aKCMOMaTHYECKOI0 HIOCTPOCHHUS
MaTeMaTU4YeCKUX Teopui, (popMHUpOBaHHE MMOHMMAHUS POJU AKCMOMATHKHM IPH IMPOBEICHUU
paccyXIeHUM;

(dbopMupoBaHME yMEHHs BJIAJETh METOJAMH JI0KAa3aTelIbCTB M aJTOPUTMOB pEIEHUS,
YMEHHUS MX [PUMEHATb, MPOBOJUTH JIOKA3aTEeNIbHbIE PACCY)KICHUS B XOJA€ PpELICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJa4 C [PAaKTUYECKUM coJiepKaHueM, (OpMHUpPOBaHUE
IPEJCTaBICHUS O HEOOXOAMMOCTH JIOKAa3aTeNbCTB HpPU OOOCHOBAaHMHM MaTeMaTHYECKUX
YTBEP)KJICHUN U POJIM AKCHOMATHUKH B IIPOBEICHUM JIETyKTUBHBIX PAaCCYKJICHUI;

pa3BUTHE U COBEPIICHCTBOBAHHE WHTEUIEKTYaJbHBIX M TBOPUECKUX CHOCOOHOCTEH
oOyyaromuxcs, MO3HABATEIbHOM AKTUBHOCTH, HCCIEA0BATENbCKUX YMEHHUH, KPUTHYHOCTH
MBIIIJIEHNS], UHTEPECA K U3YUYEHUIO T€OMETPHH;

¢dopmupoBaHue (QYHKIMOHAIBHON TI'pPAaMOTHOCTH, pEJIEBAHTHOW TIE€OMETPUHU: YMEHUS
pacro3HaBaTh MPOSIBICHHS TEOMETPUYECKUX OHATHH, 00bEKTOB ¥ 3aKOHOMEPHOCTEH B peaIbHbIX
KU3HEHHBIX CHUTYyallUIX M TPU HU3YYEHUH JpPYTUX YUEOHBIX MPEeIMETOB, MPOSBICHUS
3aBUCHUMOCTEN M 3aKOHOMEPHOCTEW, MOJAEIUPOBAHUS PEAIbHBIX CHUTYallUH, MCCIEN0BaHUSA
IIOCTPOEHHBIX MOJEJEH, NHTEPIPETALIUH MTOTYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEpP>KaTEIbHBIMU JIMHUSAMH yueOHoTO Kypca «I'eomerpus» B 10—11 knaccax
aBisitoTCs: «lIpsiMble M TIOCKOCTH B MPOCTpaHCTBE», «MHOrorpaHHuKn», «Tena BpalieHus»,
«BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «/[BKEHUS B IPOCTPAHCTBE.



CoopmynupoBannoe Bo ®PI'OC COO TtpeboBaHnE «yMETh OIEPUPOBATH MOHATHIMN,
peNeBaHTHBIMH T€OMETPHUU Ha yriyonéHHoM ypoBHe oOyuenus B 10—11 kimaccax, OTHOCHTCS KO
BCEM COJIEpXKATEIbHBIM JIMHUAM y4eOHOro Kypca, a (OopMHpOBaHHME JIOTHUECKHX YMEHHUUH
pacripenenseTcsi He TOJIBKO MO COepKaTeIbHBIM JIMHUSAM, HO U 110 ToAaM oO0yueHus. ConepxaHue
o0Opa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylibraTaM ocBoeHUs DenepanpbHOl paboueit
MIPOTpaMMBI, pacpeAeIEHHBIM IO TOJaM 00Y4eHUsl, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4T0OBI KO
BCEM OCHOBHBIM, IPUHIIUITHAIBHBIM BOIIPOCaM O0ydJaromuecs oOpaiaiuch HeoJHOKPaTHO. JTO
MO3BOJISIET ~ OPraHU30BaTh  OBJIAJCHHE T'C€OMETPUYECKUMH TOHATHUSAMH W HaBBIKAMHU
MOCIIEIOBATEIBbHO M TOCTYIATENbHO, C COOJIOIGHUEM TMPHUHIIUIA MPEEeMCTBEHHOCTH, a HOBBIC
3HaHUS BKIIIOYATh B OOIIYIO CHCTEMY T€OMETPHUECKHX MPEICTABICHHH 00yJarOuXCsl, PaCIIUpsIs
u yrayousis e€, o0pa3yst IpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexoxa Kk U3y4EeHUIO TEOMETPHUU Ha YIITYOJEHHOM YPOBHE TTO3BOJISCT:

co3math ycnoBus uis  auddepeHnnanuu  0OydeHHs, MOCTPOSHHS HHIMBHIyaTbHBIX
o0pa3oBaTeNbHBIX  TPOTpPaMM,  OOECNeYuTh  YIIyOJIEHHOE  W3y4eHHe  TI'eOMEeTpUH
KaK coCTaBJIstomel yaeOHoro npeamera «MaremaTukay;

MOJITOTOBUTH OOYYAIOIIMXCS K TPOJOJDKEHUIO M3YYECHUsT MAaTeMaTHKH C y4ETOM BBIOOpA
Oynymieir mpodeccun, obecrieunBasi MPEEMCTBEHHOCTh MEXIY OOIMMM U MPOPECCHOHATBHBIM
o0pazoBaHHEM.

Ha u3ydyenue yaeOHOTO Kypca «'eomeTpus» Ha yriyoinéHHoM ypoBHe otBoauTcst 204 gaca:
B 10 ximacce — 102 gaca (3 yaca B Henenmo), B 11 kimacce — 102 yaca (3 yaca B Heaelmo).

COILEP KXAHUE OBYUYEHUA

10 KJIACC

IIpsiMbI€ U IIJIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE TIOHATHS cTepeoMeTpun. Touka, mpsiMas, TIOCKOCTh, MpocTpaHcTBo. [loHsTHE
00 aKCMOMaTUYECKOM IIOCTPOCHUHU CTEPEOMETPHH: AKCHOMbI CTEPEOMETPUH U CIIEJICTBUS U3 HUX.

B3aumHOe pacroioskeHHe NMPSMBIX B IIPOCTPAHCTBE: MEPECEKAIOUINECS, NTapaJUICIbHbIE U
CKpeluBaromuecs npsamele. [IpuzHaku ckpemuBaromuxcs npsMbixX. [lapainenbHOCTs NPAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE: NapauIeJIbHBIE MPSIMbIE B IIPOCTPAHCTBE, MApAJUIEIBHOCTb TPEX
IPSMBIX, MApaUICIbHOCTh NPsAMOM UM IUIocKocTu. [lapamnensHoe W LEHTpalbHOE
IIPOEKTUpOBaHUE, U300paxkeHue Guryp. OCHOBHBIE CBOWCTBA MapauIEIbHOIO MPOEKTUPOBAHMUS.
N306paxenue ¢uryp B napamiesibHOM NpOEeKIMU. YTIIbl C COHAIIPABICHHBIMU CTOPOHAMH, YroJl
MEXAY IpSIMBIMUA B IpOCTpaHCTBe. llapamienpbHOCTh IUIOCKOCTEN: NapalljiesIbHbIE IUIOCKOCTH,
CBOICTBa MapajiesbHbIX IIockocTell. [IpocTeiiime npocTpancTBEHHbIE (GUTYPhI Ha MIOCKOCTH:
TETpadp, NapauIeIeIUIe], IOCTPOCHNUE CEUEHUN.

[lepnieHIMKYJIAPHOCTD NIPSIMOM U INIOCKOCTU: NIEPIEHINKYIISIPHBIE IPSIMBIE B IPOCTPAHCTBE,
IpsIMbIE NTApaJUICJIbHBIE U NEPIEHIUKYJISAPHBIE K IUIOCKOCTH, NPU3HAK NEPIECHIUKYJIIPHOCTU
INpsIMOM M IUIOCKOCTH, T€OpeMa O MPsAMOM NEPHEeHAMKYISAPHON IOocKocTH. OpToroHanbHOE
npoektupoBanue. IleprneHIuKylIsp W HAKIOHHBIE: PACCTOSHHUE OT TOYKH [0 IUIOCKOCTH,
paccTostHMe OT HPSMOM /10 TNIOCKOCTH, MPOEKIUs (PUTYpbI Ha MIIOCKOCTh. [leprnenanKynspHOCTb
IUIOCKOCTEN: MPHU3HAK NEPHEHJUKYIIPHOCTH JBYX Iulockoctedl. Teopema o  Tpéx
NIEPIIEHIUKYJIIIpax.

VYTubl B IPOCTPAHCTBE: YrOJI MEXKAY IIPSIMOM U IUIOCKOCTBIO, IBYIPAHHBIN YIOJI, JMHCHHBIN
yrosl ABYrpaHHOTO yria. TpéxrpaHHslli M MHOrorpaHsele yribl. CBOWCTBA IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOWCTBA MJIOCKUX U JIBYTPaHHBIX YIVIOB TPEXIPAHHOTO yria. TeopeMbl
KOCHHYCOB U CHHYCOB JUUIsl TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKH

Buel MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [Ipuszma: n-yronpHas npusMma, npsmas
U HakKJIOHHAas TpuU3Mbl, OOKOBas W TMOJHAs TOBEPXHOCTh mpu3Mbl. Ilapamnenenunen,



IIPSIMOYIOJIbHBIM TapajUIeJIeNuIe]; W ero cBoWcrBa. Kparyaiime nyrd Ha ITOBEPXHOCTH
MHOTOTpaHHuKa. Teopema Diinepa. IIpoctpanctBenHas teopema [ludaropa. INMupammma: n-
yroJjibHasi MUpaMK/Ia, paBUIbHAs U yceu€HHas nmupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHen
MIpaBUJIBHOM NHpaMujpl. IIpaBuibHbIE MHOTOIpaHHHMKH: IPAaBWIbHAs IIPU3Ma M IIpaBUJIbHAs
MUpaMua, MpaBUIIbHAs TPEYroJbHas MUpaMuaa U IPaBUIbHBIN TeTpasp, Kyo. Ilpeacrasienue o
IIPAaBUJIbHBIX MHOTOTPAaHHUKAX: OKTA3P, TOAEKAdAP U UKOCAP.

Boruncnenue 35eMeHTOB MHOTOTPaHHMKOB: péOpa, nuaroHanu, yribsl. [lnomanbs 60koBoit
[IOBEPXHOCTHU U MOJTHOM MOBEPXHOCTHU MPSAMOM IPU3MBI, IUIOIIA/ (b OCHOBAHUM, TeOpeMa 0 OOKOBOI
MIOBEPXHOCTU MpsAMOI mpu3Mbl. [lnomans G0KOBON MOBEPXHOCTH M MOBEPXHOCTH MPaBUIBLHOM
IIAPAaMHU/IbI, TEOPEMA O IIJIOIAAN YCEYEHHON TMPaMUIbI.

CuMMeTpusi B NPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM NPAaBUIbHBIX MHOTOTPAaHHUKOB.
CumMMerpusi B MNpPaBUILHOM MHOTOIPAHHUKE: CHMMETpHUsS MapajljiesienuIeaa, CUMMETPHS
MIPAaBUJIBHBIX [TPU3M, CHMMETPHSI IPABWIBHON TUPAMU/IBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOP B MIPOCTPAHCTBE, HYJIEBON BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABJICHHBIE M IPOTUBOIIOJIOKHO HAINPABICHHBIE BEKTOpBI. PaBeHCTBO
BEKTOPOB. JIeHCTBUSA C BEKTOPAMHM: CJIOXKEHHUE M BBIYATAHHE BEKTOPOB, CyMMa HECKOJIBKHUX
BEKTOPOB, YMHOKEHUE BEKTOpa Ha YnciI0. CBOMCTBA CIOXKEHHS BEKTOpOB. CBOMCTBA YMHOKEHUS
BEKTOpa Ha yucio. [loHsATre KoMIuIaHapHbIE BEKTOPHI. [[pU3HaK KOMILTAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pa3jloOKEHHHM BEKTOpPA MO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. [IpsMoyronpHas cuctema KoopauHaT B npoctpaHcTBe. KoopanHatel Bekropa. CBA3b
MEXKy KOOPAMHATAMHM BEKTOpa M KOOPJAMHATAMM TOYEK. YTOJ MeEXJ1y BeKTopamH. CKaysipHOE
IIPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[loHsiTHs: THMIMHIPUYECKAass TOBEPXHOCTh, KOHUYECKasi IOBEPXHOCTh, ceprudeckas
MMOBEPXHOCTh, 00pa3yIoIIKe MOBEPXHOCTEH. Tena BpaleHus : IIMIHMHIP, KOHYC, YCeUEHHBINH KOHYC,
cdepa, map. BzaumHoe pacronioskeHre chepbl U IIOCKOCTH, KacaTelbHas TUIOCKOCTh K cdepe.
N300pakenue Ten BpaieHus Ha TNI0CKoCTH. Pa3BépTka nminuHapa u konyca. Cummerpust chepbl
U 1apa.

O06béM. OcHOBHBIE cBoOMCTBa 00BEMOB Teil. Teopema 00 00bEME NPSIMOYTOJBLHOTO
napajuiefienunena u ciencTBus u3 He€. OObEM MPsMONM M HAKIOHHOM MPU3MBI, LUIUHIPA,
nupamMuibl 1 konyca. O6bEM 11apa U mapoBOro CerMeHTa.

KomOuHamuu Ten BpalieHWss ¥ MHOTOrpaHHMKOB. [lpu3Ma, BrHMcaHHas B IMJIMHJD,
onMcaHHas OKoJo IwmHApa. [lepeceuenue cdepsl W mapa ¢ mIockocThio. Kacanue mapa u
cdepsl II0CKOCThI0. [TOHATHE MHOTOTpaHHUKA, OTIMCAHHOTO OKOJIO cdepsl, chepbl, BIUCAHHOW B
MHOTOT'PaHHUK HJTU TEJIO BPAICHHUS.

[Tnomans MOBEpXHOCTH HWIMHIpPA, KOHyca, miomans chepsl u e€ vacreil. [lomobue B
npoctpanctBe. OTHomieHHe O0O0BEMOB, IUIOMIA[EH TMOBEpPXHOCTEH TMOJOOHBIX  (UTYP.
[IpeoOpazoBanue momoOus, roMoTeTHs. PerieHune 3amad Ha TUIOCKOCTH C HCIHOJB30BaHUEM
CTepEOMETPUYECKUX METO/IOB.

[TocTpoenue ceueHnt MHOTOTPAHHUKOB U T€J BPAILIEHUS: CEUSHHUSI IMIIMHPA (TTapaiieIbHO
U TMEePHEHAUKYISIPHO OCH), CEYEHHsS KOHyca (MapajuiefibHble OCHOBAHUIO M MPOXOSIINE Yepes3
BEPIIMHY), CEUCHUS IIapa, METOJbl TIOCTPOCHUSI CEUCHUI: METOJ CIEeI0B, METO BHYTPEHHETO
MIPOEKTHPOBAHUS, METO/I IEPEHOCA CEKYIIEeH MITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopsr B mpocTpanctBe. Onepanuu HaJl BEeKTOpaMu. BeKTOpHOE YMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOKeHHUs. [IpsMoyronbHas cucTteMa KOOPAWHAT B TPOCTPAHCTBE.



Koopaunatsl Bektopa. Pasnoxenue Bekropa no 6asucy. KoopamHaTHO-BEKTOPHBIN METO MpH
peLIeHUN T€OMETPUYECKUX 3a/1a4.

JIBM:KeHHMS B IPOCTPAHCTBE

JBuxenus npoctpancTBa. OtoOpaxkenus. [Ipmkenus u paBeHcTBO uryp. OO1ue cBoiicTBa
JBH>KEHUWA. BUIbpl ABUKEHMIA: MapajuiesIbHbI MEPEHOC, LEHTPAJIbHAS CUMMETPHS, 3€pKajbHAs
CHMMETpHSL, IOBOPOT BOKPYT npsiMoii. [IpeoOpazoBanus momodus. [Ipsmast u cdepa Ditnepa.
IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «'EOMETPU S
(YIJIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJJTHEI'O OBIIETO OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIBTATHI

1) rpazknaHcKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh TPAKJAAHCKON TO3WIMUK  OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO 4J€HA POCCHUHCKOrO OOIIEeCTBa, MPEICTABICHUE O MAaTEMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHUM, TPOLEAYpP TPakKTAHCKOTO OOIIECTBa
(BBIOOPHI, OMPOCHI U APYTrO€), YMEHHE B3aWMOJICHCTBOBATH C COIMAIbHBIMA WHCTUTYTAaMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) maTpuoTHYECKOe BOCIUTAHHE:

c(OpPMUPOBAHHOCTh POCCUMCKON I'pakIaHCKON MJIEHTUYHOCTH, YBaXKEHUS K MPOILJIOMY U
HACTOSIIEMY POCCUMCKOW MAaT€MAaTHKH, IEHHOCTHOE OTHOUIIEHWE K JIOCTHKEHHUSIM POCCUHUCKUX
MAaTE€MaTUKOB M POCCHUMCKONW MAaTEeMaTUYECKOMW IIKOJbI, UCMOJb30BAHUE ITHUX JIOCTH)KEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAaHWE  JyXOBHBIX  IICHHOCTEH  pPOCCHHCKOrOo  Hapona, Cc(HOopMUPOBAHHOCTH
HPABCTBEHHOI0 CO3HAHUS, STUYECKOTO MOBEACHUS, CBI3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTMKEHU HAyKd M JEATEbHOCTBHIO YYEHOTO, OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO;

4) acTeTHYECKOEe BOCIIUTAHME:

3CTETUYECKOE OTHOIIECHUE K MUPY, BKJIFOYAsi SCTETUKY MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, PEIICHUH, PACCYKICHUH, BOCHPHHUMYHBOCTh K MATEMAaTHYECKUM AaCIICKTaM
pa3IMYHBIX BUIOB UCKYCCTBA;

5) ¢pu3nyeckoe BoCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHMSI IPUMEHSATh MAaTEMaTHUCCKHE 3HAHUS B MHTEpEcax 370pOBOTO
u Oe3omacHOro oOpasa JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHH U OTAbIXA, peryispHas (Gu3nueckas akTUBHOCTD),
(hM3UYECKOE COBEPIICHCTBOBAHKE MPU 3aHATHSAX CIIOPTUBHO-03I0POBUTEIBLHOMN ACSITEIBHOCTHIO;

6) Tpy10BO€ BOCIIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTU TPYIOJII0OUS, HHTEPEC K Pa3uyHbIM chepam
npodeccuoHaNbHOM NEeSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M €€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HaHHBIA BBIOOp Oyaymiei mnpodeccu U PeaTu30BLIBATH COOCTBEHHBIC
KU3HEHHBIC TIUIAHBl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUH
MPaKTUYECKUX 33J1a4 MaTEMaTUYECKOW HANlPaBJIEHHOCTH;

7) 3K0JI0rHYecKoe BOCIUTAHHE:

cOPMUPOBAHHOCTh  DKOJIOTUYECKOW KYJAbTYpHl, TOHUMAHHE BIHUSHUS COIHAIBHO-
SKOHOMHUYECKHX IMPOLECCOB HA COCTOSHHUE MPUPOJHOM M COLUAIBHON Cpeabl, OCO3HAHUE
rI100aTBFHOTO XapaKTepa YKOJIOTUYECKUX MPOOIIeM, OpUEHTAIIHSI Ha TPUMEHEHHNE MaTeMaTHIEeCKIX
3HAHWI IJ1S pEIIeHU 3a7a4 B 00JIaCTH OKPYKAOIIEH cpeibl, IJIaHUPOBAHUE IOCTYIKOB U OIEHKU
MX BO3MOYHBIX MOCJIEJICTBUM 17151 OKPYXKAIOLIEH CPEIbl;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:



c(OPMHUPOBAHHOCTh ~ MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOH NMpPAaKTHUKH, MOHUMAHHE MATEMaTHYECKON HAyKH Kak cgepsl
YEJIOBEYECKOUN ACATEIIBHOCTH, TAllOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALINN,
OBJIAJICHUE SA3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOU KaK CpPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTb OCYILIECTBIIATh IPOEKTHYIO U MCCIIEIOBATEIBCKYIO JEATEIBHOCTh UHIUBUYaIbHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHBbIE YHHBeEpPCAJbHbIE YueOHbIE JeHCTBUS

Ba3oBble 1ornyeckue geiicTBus:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEeMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHWA MEXAYy TIOHATUAMHU, (HOPMYJIUPOBATH ONPEICICHUS  IMOHSATHM,
YCTaHABIMBATh CYIIECTBEHHbIN NpHU3HAK KiacCU(UKALMU, OCHOBAHUS JUIsl 000OLIeHus u
CpaBHEHMsI, KpUTEPUU TPOBOAMMOIO aHAIIN3A;

BOCTIpUHUMATH, (HOPMYIUPOBATH M TMPE0OpPa30BBHIBATH CYKJICHUS: YTBEPIUTEIBHBIC H
OTpHUIIaTENbHBIE, €IMHUYHBIE, YaCTHBIE U 00IIHe, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTHUBOpEYHs B (PaKTax,
JMAHHBIX, HAONIOJACHUAX W  YTBEPXKICHHSX, TMpeaiaratb KPUTCPUU JUIS  BBISBIICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

JIeNIaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUECHHUH TT0 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENILHO JIOKAa3aTeIbCTBA MATEMAaTUUECKUX YTBEPKIACHUM (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAaWBaTh AapPryMEHTAlUIO, TNPUBOJUTH MPUMEPHl U  KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYX/ICHUS U BBIBOJIBI;

BBIOMpATh CMIOCO0 perieHust yaeOHoM 3a1aun (CpaBHUBATh HECKOJILKO BAPUAHTOB PEIICHHUSI,
BbIOMpATh HanboJIee MOAXOASMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBUA:

HCI0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS, GOpMYIUpPOBAThH
BOINPOCHL, (PUKCUpYIOIIME MPOTUBOpEUYHE, MNpobdIeMy, ycTaHABIMBAaTh HCKOMOE U JIAaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINI0, MHEHHE;

MIPOBOJIUTH  CAMOCTOSATENbHO  CIUIAHWPOBAHHBIM  SKCIIEPUMEHT, HCCIIEIOBaHUE IO
YCTaHOBJIICHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEeKTa, SBJICHUS, MPOIIECCA, BBISBICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMU, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIBHO (hOPMYIUPOBATh 00OOIIEHNS U BBIBOJBI MO PE3yJIbTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS], UCCIIEeI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTAaTOB, BHIBOJAOB U
000011IeHMI;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IPOLIECCa, a TAKXKE BBIABUTATh MPEINOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAATH 1e(DUIUTHI HH(OPMALIMHU, TAaHHBIX, HEOOXOIUMBIX JIJIsl OTBETA Ha BOMPOC U IS
pelIeHus 3a/1a4H;

BBHIOMpATh HMHPOPMAIMIO M3 HCTOYHUKOB  DA3IUYHBIX TUIIOB, AaHAJIU3UPOBATH,
CUCTeMAaTU3UpPOBaTh W HMHTEPHPETUPOBATH HMHGOPMALMIO PA3NIUYHBIX BHIOB U  (opm
MIpe/ICTaBJICHHUS;

CTPYKTYpUPOBATh HHGOPMAITUIO, IPEACTABIATH €€ B pa3NUYHbIX (hopMax, HILTIOCTPUPOBATH
rpaduyuecKy;

OIICHUBATh HAAEKHOCTh HMH(POPMAIMM 1O CAMOCTOSITENFHO  CHOPMYTHPOBAHHBIM
KPUTEPUSIM.



KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe JIeiicTBUS

Oo0mmenne:

BOCIIpUHUMATL U q)OpMyJII/IPOBaTB CY)XIACHHUA B COOTBCTCTBHU C YCIIOBUIMU U LCIIIMU
OGH.ICHI/ISI, SICHO, TOYHO, I'PAMOTHO BBIPAXATb CBOIKO TOYKY 3PCHUA B YCTHBIX U IMHMCBbMCHHBIX
TCKCTAaX, JaBaThb MMOACHCHUA IO XOAY pCLICHUA 3a/1a4ui, KOMMCHTHUPOBATH HOHy‘IGHHBIfI PE3YyJIbTAaT,

B X0JIe OOCYXJIEHUS 3aJIaBaTh BOIPOCHI 10 CYIIECTBY OOCYXKJTaeMOW TEMBI, MPOOJIEMEI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBAThb HWJACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHMSIMHU JPYTUX YYaCTHUKOB Juajora, oOHapyKMBaTh pa3jMuue U CXOJICTBO
MO3UINH, B KOPPEKTHOU (hopMe (GOpMYyITUPOBATH Pa3HOTIIACHS], CBOU BO3PAKCHHUS;

NpCACTaBJIATE PE3YJIbTATbl PCHICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAaHUWA, IPOCKTA,
CaMOCTOSITEJILHO BEIOMPATH (POpMAT BRICTYIUICHHS ¢ YUETOM 3a/1a4 MPE3eHTAIMU U 0COOCHHOCTEN
ayJIUTOPHUH.

PeryisiTuBHbIE YHHBEPCAJIbHbIE YUeOHbIE NelicTBUS

Camoopranu3anusi:

COCTaBJIATH IUTAH, AJTOPUTM pEIICHHUS 3aJadyd, BBHIOMPATh CIOCOO pemeHus ¢ y4EToM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH
BAapUaHTHI pelIeHUH ¢ y4ETOM HOBOM MH(pOpMAaLIHHL.

CaMOKOHTPOJIb, YMOLMOHATbHbII HHTEJIEKT:

BJIQJICTh HaBBIKAMH TIO3HABATEIILHON pe()IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUN U
MBICTUTEIHHBIX MPOIIECCOB, MX PE3YABTATOB, BIIA/IETh CIIOCOOAMHU CAMOITPOBEPKH, CAMOKOHTPOJIS
mporiecca M pe3yiibTara pelieHus MaTeMaTHYeCKOH 3a/1a4H;

MpeBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NpPH PELICHUH 3aJaud, BHOCHUTD
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, JAHHBIX, HAWJACHHBIX ONIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3y/IbTaTa LEIH U YCIOBUAM, OOBSACHATh IPUYUHBI JOCTUKECHUS
WIM HEJOCTI)KEHUS pe3yJlbTaTOB JESATENbHOCTH, HAXOJIUTh OIIMOKY, J1aBaTh OLIEHKY
MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MIOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBHIYaIbHON pabOThl Mpu
pelieHnd y4eOHBIX 3a/ay, NPUHUMATh IIeJlb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHMU3aIMI0 COBMECTHOW pabOThl, pacupenesiarTh BUAbl paboT, AOroBapuBaThCS, 0OCYXKIATh
MIPOLIECC U Pe3yNIbTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TI'PYNIOBBIX (opMax paboThl (0OCYXAeHHS, OOMEH MHEHHUH, «MO3TOBBIC
HITYPMBI» ¥ UHBIE), BBIOIHITH CBOIO YaCTh paOb0OTHl U KOOPJAUHUPOBATH CBOU ACHCTBUS C APYTUMU
YJieHaMUd KOMaHJbl, OIICHMBATh KAayeCTBO CBOETO BKJIaJa B OOIIMUNA MPOAYKT MO KPUTEPUSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aWMOICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K kon1y 10 ki1acca oOyyaromuiicss HayqYuTCs:

e cBOOOJHO OTEPUPOBATH OCHOBHBIMHU TIOHSTHUSMU CTEPEOMETPHUU TPH PEIICHUH 3a/1ad U
MIPOBEACHUN MAaTEMAaTUYECKUX PACCYKACHUII;

e TPUMEHATHh AKCUOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX MPU PEIIEHUH I€OMETPUUECKHUX
3a7a4;

e KJIaccH(UIMPOBATh B3aUMHOE PACIIOJIOKEHHE MPSIMBIX B MPOCTPAHCTBE, MIIOCKOCTEH B
MIPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEHN B IPOCTPAHCTBE;

e cBOOOJHO OMEPUPOBATH MOHSTHUSIMH, CBSI3aHHBIMH C YTJIAMHU B MPOCTPAHCTBE: MEXKIY
MPSIMBIMU B MPOCTPAHCTBE, MEKTY MPSMOM U MJIOCKOCTHIO;



cBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

cBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUABI MHOTOIPAaHHHMKOB (IIpH3Ma, MHPaMUJA,
[IPSIMOYTOJIbHBIN NapajuieNenunesn, Kyo);

KJIAaCCU(UITUPOBATH MHOTOTPAHHHUKH, BRIOMPAsi OCHOBAHUS IS KJIacCH(DHUKAITIH;
cBOOOJTHO OIEPHUPOBATH MOHATUSAMH, CBA3AHHBIMH C CEUEHHEM MHOTOIPAaHHHKOB
TUIOCKOCTBIO;

BBITIOJTHATE MapajuIeIbHOE, IIEHTPAIHHOE U OPTOTOHAIBHOE MPOEKTHPOBaHUE (DUTYp Ha
TUIOCKOCTD, BBITIOJHATH N300paykeHus PUTYp Ha IIOCKOCTH;

CTPOUTH CCUCHHUS] MHOTOTPAHHHUKOB PAa3IMYHBIMH METOJAMH, BBITIOJNHATH (BBIHOCHBIC)
TUTOCKHE YEPTEXU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (PUTYp: BHII CBEpXY, COOKY, CHU3Y;
BBIUMCIIATh  IUIOMIAJM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TMpU3Ma, TMHPAMHJIA),
TE€OMETPUYECKUX Tell C MPUMEHEHHEM (HOpMYIT,

cBOOO/THO OTIEpUPOBATH MOHSATHIMA: CAMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh M TNIOCKOCTh
CUMMETpPHH, IIEHTP, OCh U IJIOCKOCTh CHMMETPHU (QHUTYPHI;

cBOOOJTHO OTEPHPOBATH TOHSATHSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpAWHATaM B
MIPOCTPAHCTBE;

BBITIOJTHATE JICUCTBHSI HAJl BEKTOPAMU;

pemaTh 3a7add Ha J0Ka3aTeNIbCTBO MAaTEeMAaTWYECKUX OTHOIICHWH ¥ HaXOXKICHUE
Te€OMETPUIECKUX BEIMIHH, TPAMEHSSI H3BECTHBIC METOIBI ITPH PEIICHUH MaTEeMaTHIECKUX
3aJ1a4 TIOBBIIIIEHHOTO ¥ BEICOKOTO YPOBHSI CIIOKHOCTH;

MPUMEHSTh MPOCTEHUINHE MPOTPaMMHBIC CPEJICTBA M DIIEKTPOHHO-KOMMYHHKAIIMOHHEIE
CHCTEMBI TIPH PEIICHUN CTEPEOMETPHUECKUX 33124,

W3BIIEKaTh, TPe0OPa30BEIBATh U HHTEPIIPETUPOBATh WHPOPMAIIUIO O TIPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (DPUTYpax, MPEICTaBICHHYIO Ha YepPTeKaxX U PUCYHKAX;

MPUMEHSTH TOJYYCHHbBIC 3HAHUS Ha MPAKTHKE: CPABHUBATH W aHAJIH3UPOBATH PEabHbIC
CHUTYalluH, MPUMEHSTH H3YUYEHHBIE TIOHSATHS B IIPOIIECCE TIOMCKA PEIICHUS] MaTeMaTHICCKU
COPMYIIMPOBAHHOW TPOOIEMBbI, MOJCIUPOBATh pEajbHBIC CUTyallMd Ha S3bIKE
TC€OMETPUH, HCCIIEAOBATh TIOCTPOCHHBIC MOJIENIN C HCIOJIb30BAHHEM T'€OMETPHYCCKUX
MOHATUH W TEopeM, ammapara aiareOpsl, pemaTh NMPaKTHYeCKUEe 3allaud, CBSI3aHHBIC C
HAXO0XXJICHHEM T€OMETPHUYECKIX BEIINYHH;

UMETh MPEJCTaBICHNUS 00 OCHOBHBIX dTalax Pa3BUTHS T'€OMETPHH KaK COCTABHOW YacTh
(dyHIaMEHTa pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kiacca oOydaromuiicss HAyquTCs:

CBOOOJTHO ONEPUPOBATh MOHSATHSIMHU, CBS3aHHBIMU C IIMJIMHIPUYCCKOH, KOHUYECKOW H
cepuvecKoil MOBEPXHOCTIIMH, OOBICHAThH CIIOCOOBI ITOJTYYCHHUS,

OIIEPUPOBATH TOHSATHUSIMH, CBSI3aHHBIMH C TEJIaMHU BPAILICHHS: LUJIHHIPOM, KOHYCOM,
ctepoii u mapom;

pacrno3HaBaTh Tela BpalleHus (IIMHIP, KOHYC, cdepa U map) U 0ObSICHATH CIOCOObI
TIOJTyYEHUS TENl BpaIICHHUS,

KJIaCCU(UITMPOBATH B3AUMHOE PACIONIOKEeHUE Cephl U MI0CKOCTH;

BBIYHCIISATH BEIMYMHBI 2JIEMEHTOB MHOTOTPAHHUKOB U TN BPAIlleHHUs, 00bEMBI U TIIOIIA TN
MOBEPXHOCTEH MHOTOT'PAHHUKOB M TeIl BPAIICHHs], TEOMETPUUYECKUX TeJ ¢ MPUMEHEHUEM
hopmyar;

CBOOOJHO OMEpPUPOBATh MOHATUSMHU, CBSI3AHHBIMH C KOMOMHAIMSMH TeNl BpAICHUS U
MHOTOTPAaHHUKOB: MHOTOT'PAaHHUK, BIUCAHHBIA B cepy U OMUCAHHBIA OKOJO CQepsl,
cdepa, BUcaHHas B MHOTOTPAHHUK UJTU TEJIO BPAIICHHUS,

BBIYHCIISITH COOTHOIICHUS MEXK/TY IIJIOMIASIMU TOBEPXHOCTEN 1 00bEMaMK TOJOOHBIX TE;
n300paxaTh U3ydaeMbie GUTYpPhI, BEIOIHSATH (BBIHOCHBIC) MJIOCKHUE YEPTEIKHU U3 PUCYHKOB
MPOCTHIX OOBEMHBIX PUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHUS;



e  W3BJIEKAaTh, MHTEPIPETUPOBATH M MPEOOPA30BHIBATh WH(GOPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTYpax, MPEJCTABICHHYIO HAa YepTeKaxX U PUCYHKAX;

e CBOOOJHO ONEPUPOBATH MOHATUEM BEKTOP B IIPOCTPAHCTBE;

e BBINOJIHATH ONIEPALIMU HAJl BEKTOPAMHY;

e 33/aBaTh INIOCKOCTb YPAaBHEHUEM B JEKApTOBOU CUCTEME KOOPIMHAT;

e pemiaTh FeOMETPUUYECKHUE 3a/1a4H HA BBIYMCICHUE YIII0B MEX/Ty IPSIMBIMU U INIOCKOCTAMH,
BBIUHCJICHUE PACCTOSIHUN OT TOYKHU J0 IUIOCKOCTH, B I€JIOM, Ha IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOI'O METO/1a IPU PELLIECHUHY;

e cBOOOJIHO OIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C JABH)KEHHUEM B IIPOCTPAHCTBE, 3HATh
CBOMCTBA JIBUKCHUI;

e BBINOJHATh H300paKEHHUS MHOTOIPAHHUKOB M TeJl BpalIeHHs IpU Napajule]bHOM
MEepeHoce, LEHTPAIBHOW CUMMETPHUH, 3€pKATbHOM CUMMETpPUH, NMPHU MOBOPOTE BOKPYT
MpsIMOi, TpeoOpazoBaHus OI00uS;

e CTPOMTbH CEYEHMS] MHOTOI'PAaHHUKOB U TeJl BPAILEHUs: CeUEeHUs HMIMH/pA (apajuleIbHO U
MEPNEeHIUKYJIIPHO OCH), CE€YEeHUs KOHyca (TapasielbHble OCHOBAHUIO U MPOXOASIIUE
yepe3 BEpUINHY), CEYeHUsI 11apa;

e HCNOJb30BaTh METOJbl IOCTPOCHMSI CEUEHHWM: METOJ CIeJ0B, METOJl BHYTPEHHETO
MIPOEKTUPOBAHMSI, METO/I IEPEHOCA CEKYIIIEeH MI0CKOCTH;

e JI0Ka3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

e TIPUMEHATh TeoMeTpuueckue (axkTbl JUIsl pElIeHUus CTepEeOMETPUYECKUX 3ajiad,
MIPENIOIAraloINX HECKOJIbKO IIaroB PELIEHUs, €CU YCIOBUS NPUMEHEHHs 3aJaHbl B
SIBHOW U HESIBHOU opme;

e pemarh 3aJaud Ha JOKa3aTeJbCTBO MaTEMaTHYECKUX OTHOIIEHHM M HaxoXkJeHue
F€OMETPUYECKUX BEJINYUH;

e IPUMEHATH MPOTrPaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IpU
pEeLIeHNN CTEPEOMETPUUECKUX 3a7ay;

e IPUMEHSATH MOJYyYEHHbIE 3HAHUS HA IPAKTUKE: CPABHUBATDH, AHAJIM3UPOBATH U OLICHUBATH
peanbHble CUTYalluH, IPUMEHATh U3yYEHHbIE MOHATHUS, TEOPEMBI, CBOMCTBA B IpoLECCe
MOUCKA pEIIeHUsT MaTeMaTU4ecku Cc(hOpMYIUPOBAHHONW MpoOIeMbl, MOJEIHPOBAThH
peanbHble CUTyallUd Ha S3bIKE TI'€OMETPUH, HCCIENO0BATh MOCTPOCHHBIE MOJEIH C
HCIIOJIb30BAHUEM T'€OMETPUUECKUX TOHATUH W TeopeM, ammapara anreOpbl, pelaTh
MPAaKTUYECKHE 3a7a41, CBSI3aHHBIE C HAXO0KJACHUEM T'€OMETPUUYECKUX BEINYHH;

e HMETh IPEJICTaBICHHUs] 00 OCHOBHBIX ATaNax pa3BUTHS I'€OMETPUU KaK COCTABHOW YacTU

(dbyHaMeHTa pa3BUTHS TEXHOJIOTUH.
TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumMeHoBaHUe pa3/iesioB U TeM NPOTPaMMbl KosinuecTBo yacoB
n/n Bcero| KoHTposibHbIE ITpaKTHUeCKY
paboThI paboThl
1 BBeseHUe B CTepeOMETPUIO 23 1
B3avMHOe pacnoJioKeHue NpsIMbIX B 6 1
NPOCTPAHCTBE
3 [TapasisieIbHOCTb NPSAMBIX U IIJIOCKOCTEH B 8
NPOCTPAHCTBE
4 [lepneHUKyISIPHOCTD NPSIMBIX U IJIOCKOCTEN B| 25
IPOCTPAHCTBE
5 Yruibl ¥ paccToOAHUA 16
MHoOTOrpaHHUKHU 7
7 BeKkTophI B IPOCTpPaHCTBE 12




Ne HanmMeHoBaHue pa3/iesioB U TEM POTPaMMBbI KosinuecTBO 4acoB
n/n Bcero| KonTposbHbIE [IpakTHYecKy
paboThI paboThI
8 [loBTOpEHUE, 060061IEHHE U CUCTEMATU3ALUS 5 2
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
11 KUIACC
Ne HavmeHoBaHUe pa3fe/ioB U TeM KosinyecTBo 4yacos
n/m MporpaMMbl Bcero| KoHTpoJsbHbIE llpakTH4ecKue
paboThI paboThI
1 AnanvTuyeckas reomMmeTpusa 15 1
[ToBTOpEHUE, 060061eHHE U 15 1
chcTeMaTH3alus 3HaHUH
3 0O6béM MHOTOIpaHHUKA 17
Tesa BpaleHus 24
5 [lyomaiv MOBEPXHOCTH U 06bEMBI 9
KPYTJIbIX TeJ
6 JIBr>KeHU s 5
7 [ToBTOpeHUE, 06061IeHHE U 17
cUucTeMaTH3alus 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME | 102 8 0
MNOYPOYHOE IVIAHUPOBAHUE
10 KJIACC
Ne Tema ypoka KosimuyecTBO 4yacoB
n/n Bcero| KoutposbHble | [IpakT
paboThl pat
1 |OcHoOBHbIE TpaBUJIa N300paXKeHN Ha PUCYHKe MJIOCKOCTH, 1
napaJijieJIbHbIX IPAMBIX (OTPE3KOB), CEpeIUHbI OTPe3Ka
2  |lloHaTuda ctrepeoMeTpuU: TOUKA, IpsIMas, JIOCKOCTb, 1
npoctpadHcTBO. OCHOBHBIE paBUJIa U300paXKeHUs Ha
PUCYHKE MJI0CKOCTH, NapaJ/lyieJIbHbIX PSAMBIX (OTPE3KOB),
cepelUHBI OTpe3Ka
3 |lloHATUA: nepeceKawIuecs MJIOCKOCTH, lepeceKarolecs 1
npsiMasi ¥ IJIOCKOCTh; NMOJYTIPOCTPAHCTBO
4  |TloHsaTus: nepecekaruidecs JI0CKOCTH, NepeceKaroliecs 1
npsiMasi ¥ IJIOCKOCTh; MOJYTIPOCTPAHCTBO
5 MHoOTOrpaHHUKH, U3006parKkeHue MPOCTENUIITHUX 1
NPOCTPAHCTBEHHBIX QUTYP, HECYILIECTBYIOLUX 0O0'EKTOB
6 |MHororpaHHUKH, U306paKeHHe NPOCTENUIIHX 1
IPOCTPAHCTBEHHBIX QUTYP, HECYILIECTBYOLUX 00'EKTOB
7  |AKCHUOMBI CTEPEOMETPHUHU U MEPBBIE CJIEACTBUS U3 HUX
AKCHOMBI CTEPEOMETPUU U NIePBbIE CJIe[CTBUS U3 HUX




Tema ypoka

KosimyecTBo 4acoB

Bcero

KoHTpoJibHBIE
paboThl

[IpakT
pa

AKCHOMBI CTEPEOMETPUHU U NEPBbIE CJIE€ACTBUSA U3 HUX.
Cnoco6bl 3a/jlaHus NPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
0603HayeHUs NPSAMBIX U IIJIOCKOCTEN

10

N306paxkeHre ce4eHUH NUpPaMU/bl, Ky6a U MPU3Mbl, KOTOpPbIe
NpPOXOAAT yepes3 ux pédpa. U3o6pakeHue nepeceyeHus
IOJIYY€eHHBIX [IJIOCKOCTeN. PackpalimBaHie NOCTPOEHHBIX
CeyeHUH pa3HbIMU I|BETaMHU

11

N306parkeHre ce4eHUH MUPaMHU/bl, Ky6a U MPU3Mbl, KOTOpPbIE
NPOXOAAT yepes3 ux pébpa. M3o6pakeHue nepecevyeHust
MOJTYYEeHHBIX MJIOCKOCTeH. PackpalimBaHue MOCTPOEHHbIX
CcedeHUH pa3HbIMU I[BETaMHU

12

N306paxkeHre ce4eHU N MUpaMU/bl, Ky6a U MPU3Mbl, KOTOpPbIE
IpOXOJAT yepe3 ux pébpa. UsobpakeHue nepeceyeHus
HOJIYYeHHbIX MJIOCKOCTeH. PackpalimBaHue NOCTPOEHHbIX
ceyeHUH pa3HbIMU I|BETaMHU

13

N306paxkeHre ce4eHU N MUpaMU/Jbl, Ky6a U MPU3Mbl, KOTOpPbIE
IpOXOJAT yepe3 ux pébpa. UsobpakeHue nepeceyeHus
MOJIY4YeHHbIX MJIOCKOCTeH. PackpalinBaHie NOCTPOEHHbIX
CeyeHUH pa3HbIMU I|BETaMHU

14

MeTo/ ciie/10B AJ151 IOCTPOEHHUS CeYeHU

15

MeTo/ ciie/1oB AJ1s1 TOCTPOeHUs cedyeHH . CBoHcTBa
nepece4yeHU M NPSIMbIX U MJIOCKOCTEN

16

MeTo/ ciie/1oB 151 TOCTPOeHHUs cedyeHHU . CBoHCcTBa
nepece4yeHUHN MPSIMbIX U MJIOCKOCTEN

17

[TocTpoeHue ceyeHUH B UpaMu/je, Kybe o TpéM ToYKaM Ha
pé6pax. Co3/iaHre BBIHOCHBIX YepTeXKel U 3aNKCh L1aroB
OCTPOEHUS

18

[TocTpoeHue ceueHUH B UpaMu/ie, Kybe o TpEM ToYKaM Ha
pé6pax. Co3/laHre BBIHOCHBIX YepTeXKel U 3aNKCh L1aroB
OCTPOEHUs

19

[TocTpoeHue ceueHUH B MUpaMu/ie, Kybe o TpEM ToYKaM Ha
pé6pax. Co3/laHre BBIHOCHBIX YepTeXKel U 3aNKCh L1aroB
OCTPOEHUs

20

[TocTpoeHue ceyeHUH B MUpaMU/ie, Ky6e 1o TpEM TOYKaM Ha
pé6pax. Co3/1aHHe BBIHOCHBIX YepTeXKel U 3aNKCh I1aroB
MOCTPOEHUs

21

HOBTOpEHI/Ie IJIaHUMETPHUU: TeopeMa O MpoIIopuHOHAJIbHBIX
OTpEe3Kax. l'[o,qo61/1e TPEYroJIbHUKOB

22

[loBTOpeHue mnaHuMmeTpuu: TeopeMa MeHesas. PacueTsl B
CeYyeHUsX Ha BbIHOCHBIX YepTexax. McTopusa pa3sBuTUA
IJIAHUMETPUU U CTEPEOMETPUU

23

KoHTposibHas paboTa "AkcuoMbl cTtepeoMeTpuu. CeueHus"




Tema ypoka

KosimyecTBo 4acoB

Bcero

KoHTpoJibHBIE
paboThl

[IpakT
pa

24

B3auMHoe pacnoJsioxkeHre NpsiMbIX B IPOCTPAHCTBE.
CkpeuuBamwyecs npsMble. [I[pusHaky cKpelyuBawLUXCs
npsAMbIx. [lapasienbHble NpsAMble B IPOCTPAHCTBE

25

TeopeMa o cynieCTBOBaHUHU U €JUHCTBEHHOCTH MPSAMOU
napaJsijieJIbHOW JaHHOM NPAMOM, IPOXOAAILEN Yepe3 TOYKY
NPOCTPAHCTBA U He JiexKalllel Ha JAHHOM npaMoi. JleMMa o
nepece4yeHW M napasijieJIbHbIX NPSAMBIX IJIOCKOCTbIO

26

[lapannenbHOCTB Tpex NpsAMbIX. TeopeMa 0 Tpéx
napaJiie/IbHbIX IPAMBIX. TeopeMa 0 CKpelLWBaIUXCA
OpSAMBIX

27

[TapansienbHOe npoekTHpoBaHrue. OCHOBHbIE CBOMCTBA
napaJsijieJIbHOro MpoeKTHpoBaHUsl. U306parkeHre pa3HbIX
buryp B napaniesbHON NPOEKIUU

28

lleHTpasbHasa NpoeKLuus. YToJ ¢ COHalpaBJIeHHbIMU
CTOPOHAMHU. YTOJ MeX/Ay NPSAMbIMHU

29

33,[[3‘11/1 Ha AO0Ka3aTeJIbCTBO U UCCJIeJOBaHHE, CBA3aHHBIE C
pacnoJio’KeHrneM MpAMBbIX B IIPOCTPAaHCTBE

30

[ToHATHUSA: MapalJeJIbHOCTb MPSIMOU U IJIOCKOCTH B
npocTpaHcTBe. [I[pu3Hak napaiesbHOCTHU NPSIMOU U
n1ockocTH. CBOMCTBA NapasjieJ;IbHOCTU NPSIMOU U MJIOCKOCTH

31

['eoMeTpHyecKUe 3aja4M Ha BbIYUCIEHHUE U 10KAa3aTeNbCTBO,
CBsI3aHHbIE C NapaJlJIeJIbHOCTbIO MPSIMbIX U MJIOCKOCTEN B
IPOCTPAHCTBE

32

[TocTpoeHue ceyeHUs1, MPOXO/ISIIEro Yepe3 JaHHYIO MPSAMYI0
Ha YepTeXxe U MapasljieJibHOTO Jpyrou npsamMou. Pacuér
OTHOIIEHUH

33

[lapanienbHast NpoeKys, IpUMeHeHHe J151 TOCTPOEHUS
ceyeHU Kyba U napaJsiesenune/a. CBorcTBa
napaJijiesienuiiesia i Npu3Mbl

34

[TapassiesibHbIE TIJIOCKOCTH. [I[pU3HaKHU MapaljieIbHOCTH JIBYX
IJIOCKOCTEH

35

TeopeMa o napa/iyiesibHOCTH U €JUHCTBEHHOCTH IJIOCKOCTH,
IPOXOJsiIel yepe3 TOUKY, He MPUHAJJIeXKallyo JaHHON
IIJIOCKOCTH U CJIEICTBHUS U3 Heé

36

CBolicTBa IapasijaeJbHbIX IIJIOCKOCTEM: 0O MnapasiaieJbHOCTHU
NpAMBIX ITIEpeCcedeHUd IMPU nepece4eHrn i IByX
MnapaujieJIibHbIX IIJIOCKOCTEeM TpeTbeI‘/JI

37

CBolicTBa napaJijiejibHbIX MJIOCKOCTEMN: 06 OTpe3Kax
napaJijieJIbHbIX PSAMbIX, 3aKJHUYEHHBIX MEX/Y
napaJijieJIbHbIMU IJIOCKOCTSIMU; O Tlepece4eHU U NPSIMOU €
JIByMs HlapaJ/ljieJIbHbIMU MJIOCKOCTSIMU

38

[ToBTOpeHue: TeopeMa [Iudaropa Ha JIOCKOCTHU




Ne Tema ypoka KosinyecTBo 4yacos
n/m Bcero| KonTposbHble | IIpakT
paboThI pat

39 |IlloBTOpEHME: TPUTOHOMETPHUSA NPAMOYTOJBbHOTO 1
TpeyroJbHHUKa

40 |CoiicTBa Kyba M IpSAMOYTOJIbHOIO Napasiiesienunesa

41 |Bbluuc/ieHUE AJMH OTPE3KOB B KyOe U MPSIMOYTroJbHOM
napaJsuiesenuieze

42 |llepneHAUKYJIAPHOCTD NPSAMOU U IJIOCKOCTH. [Ipr3Hak 1
NepneHAUKYJIAPHOCTH NPSAMOU U MJIOCKOCTHU

43 |llepneHAUKYJIAPHOCTD NPSAMOU U IIOCKOCTH. [Ipr3Hak 1
NepneHAUKYJIAPHOCTH NPSAMOU U MJIOCKOCTHU

44 |TeopeMa 0 CylL1eCTBOBAaHUH U €JUHCTBEHHOCTH NIPSIMOH, 1
NPOXOAAILEeN Yyepe3 TOUKY IPOCTPAHCTBA U
NeprneHAVKYyJIpHOHU K IJIOCKOCTH

45 |Tls10CKOCTH U MepHeHIUKYAsSIPHbIE UM MPSIMbIE B 1
MHOTOTpaHHUKaAX

46 |IlnockocTy v NepneHAuKyAgpHble UM NIPAMbIE B 1
MHOTOTpaHHUKAX

47 |llepneHJUKYJAP U HaKJOHHad. [loctpoeHue 1
neprneHAMKyJisgpa U3 TOYKU Ha IPAMYIO0

48 |IlepneHgUKYJAp U HaKJOHHad. [loctpoeHue 1
neprneHAYKyJisgpa U3 TOYKM Ha IPAMYI0

49 |TeopeMa o TpéX neprneHAUKYIspax (MpsMast ¥ o6paTHasi) 1

50 |[Teopema o Tpéx nepneHAUKYyAsApax (MpsiMasi 1 o6paTHas) 1

51 |Yroa Mexay CKpeliyMBaIMMUCS TPSIMbIMH 1

52 |Ilouck nepneHAUKYJISIPHbIX IPSIMbIX C TOMOLIbIO 1
neprneHAVKYJISPHBIX IJIOCKOCTEN

53 |OpToroHasibHO€e NPOEKTUPOBAHUE

54 |IlocTpoeHue ceueHUM Ky6a, IPU3Mbl, IPAaBUJbHOW MHUPAMM IbI
C MOMOIIIbI0 OPTOrOHAIbBHOMW MPOEKL AU

55 [IlocTpoeHue ceueHUM Kyba, NpU3Mbl, IPaBUJbHOU NUpaMuabl| 1
C MOMOIIIbI0 OPTOrOHAIBHOW MPOEKL AU

56 |CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEJBHO MJIOCKOCTH. 1
[l710cKOCTH CMMMeTpUI B MHOTOTpaHHUKAxX

57 |llpu3Hak nepneHAUuKyJIpPHOCTHU NPSIMOU U MJIOCKOCTHU KaK 1
cleJiCTBME CUMMETPUU

58 |IlpaBU/IbHbIE MHOTOIPAaHHUKHU. PacyéT pacCTOSAHUM OT TOUKH 1
J10 TJIOCKOCTH

59 |(IlpaBU/IbHbIE MHOTOIPAaHHUKHU. PacyéT pacCTOSAHUM OT TOUKH 1
J10 TJIOCKOCTH

60 |Cnoco6bl ONyCTUTH NepHIEeHAUKYJISPbl: CAMMETPUS, CIBUT 1
TOYKM 10 NapasijieJJbHOW NPsIMOM

61 |CaBur no HenapaJijieJIbHOW NIPSIMOM, UBMEHEHHME PACCTOAHUM | 1




Ne Tema ypoka KosinyecTBo 4yacos
n/m Bcero| KonTposbHble | IIpakT
paboThI pat
62 |KoHTposibHas paboTta "B3auMHoe pacrnoJsiockeHue NpsIMbIX U 1 1
IJIOCKOCTEMN B MPOCTPAHCTBE"
63 |[loBTOpeHHUe: yros MeXxAy NPAMBIMU Ha IJIOCKOCTH, 1
TPUTOHOMETPHS B IPOMU3BOJILHOM TPEYTroJIbHUKE, TEOpeEMa
KOCHHYCOB
64 |I[loBTOpeHuHe: yroJs Mexay CKpeljBalUMUCA NPAMBIMHU B 1
NPOCTPaHCTBE
65 |leomeTpuueckre MeTO/bl BLIUMCAEHUS YTJIa MEXAY 1
NpsIMBIMU B MHOTOTPaHHUKAX
66 |/IByrpaHHbIi yroJ. CBOMCTBO JIMHEWHBIX YIJIOB IBYTPAHHOIO 1
yrja
67 |llepneHauKyasipHBIE MI0CKOCTH. CBOMCTBA B3aUMHO 1
nepreHAMKYJISAPHbBIX IJIOCKOCTEN
68 |IIpu3Hak nepneHAUKYJASAPHOCTH IJIOCKOCTEN; TeopeMa O 1
NpsIMOU MepecedyeHus JBYX IJIOCKOCTEN NMepPNeHJUKYIsIpHbIX
TpeTbel MJI0CKOCTHU
69 |l[IpaMoyrosbHBIN Napaienenunes; Kyo; u3aMmepeHus, 1
CBOMCTBA NPSAMOYTOJILHOTO NapaJjiesenunesa
70 |Teopema o AvaroHa/ v NpsAMOYTOJIbHOTO Napasuiesenvunesau| 1
CleJiCTBYE U3 Heé
71 |CrepeoMeTpUyecKue U IPUKJIAJHbIe 33/la4H, CBSA3aHHbIE CO 1
B3aWMHbBIM PaCIOJIOKEHUEM NPSAMBIX U MIJIOCKOCTHU
72 |lloBTOpEHMeE: CKpelUBalOLMecs NpsMble, apaJlie/ibHble 1
IJIOCKOCTH B CTaHAAPTHBIX MHOTOIpaHHUKaX
73 |Ilapa napaJienbHbIX IJIOCKOCTEN HA CKPELABAOIUXCS 1
NPAMBIX, PACCTOSIHUE MEX/Y CKPEeLUBAIUMUCA NPSAMBIMHU
B IPOCTBIX CUTyaLUAX
74 |PaccTosiHMe OT TOYKHU [0 MJIOCKOCTH, PAaCCTOSIHUE OT NMPSAIMOM 1
J10 IIJIOCKOCTH
75 |BpruncieHue pacCTOSHUNA MeX/y CKpelllyBaIUMHUCS 1
NPSMBIMU C IOMOLLbIO TePIEHAUKYISIPHOU MJIOCKOCTH
76 |TpéxrpaHHbI{ yroJi, HEpaBeHCTBA JJisl TPeXI'PaHHbIX YTJIOB. 1
Teopema [ludaropa, TeopeMbl KOCUHYCOB U CUHYCOB JISl
TPEXTPAHHOTIO yTIJja
77 |3neMeHThI chepUUeCKON TeOMeTPUU: reoie3ndecKue JIMHUU 1
Ha 3eMJie
78 |KoHTposabHas paboTa "Yrbl U pacCTOTHUSA" 1 1
79 |CucreMaTH3anus 3HaHUHN "MHOTOrpaHHUK U €ro 3JIEMeHThbI" 1
80 |MMupamupa. Buasl nupamu. [IpaBusibHasg nupamMmuyia 1
81 |llpusma. [Ipsimas v Hak/0HHasa npusMebl [IpaBuibHasg npusma| 1




Ne Tema ypoka KosinyecTBo 4yacos
n/m Bcero| KonTposbHble | IIpakT
paboThI pat
82 |l[lpamMoi napaniesnenvnes, NpsAMOYTOJbHbIN 1
napaJiiesienunes, Kyo
83 |Bbinykiible MHOrorpaHHuky. Teopema duisepa
84 |Bpinyksible MHOrorpaHHuku. Teopema duisnepa. [IpaBuibHbIe
Y MOJIyIpaBUJIbHble MHOTOTPAHHUKH
85 |KoHTposibHas pabota "MHOrorpaHHUKU" 1 1
86 |[IloHAaTHe BeKTOpa Ha IJIOCKOCTH U B IPOCTPAHCTBE 1
87 |CyMmMa BeKTOpPOB 1
88 |PasHoCTb BEKTOpOB 1
89 |IlpaBuJio nmapasienenvinesa 1
90 |YMHO>kKeHUe BEeKTOpa Ha YK CJI0 1
91 |PassiokeHHe BeKTOpa 10 6a3UCy TPEX BEKTOPOB, He exalmux | 1
B OJTHOM IJIOCKOCTH
92 |CkansipHOe npou3BeJeHUe 1
93 |BpryucieHue yriaa Mexzy BEKTOpaMU B IPOCTPAHCTBE 1
94 |IlpocTeiiue 3a/ja4y C BEKTOPaMHU 1
95 |[IIpocTeiiue 3a/ja4y C BEKTOPaMHU 1
96 |IlpocTelilue 3a/ja4y C BEKTOPaMHU 1
97 |IlpocTeiiue 3a/ja4y C BEKTOPaMHU 1
98 |0600611eHNe U CHCTEMaTU3alUd 3HAaHU U 1
99 |[06061IEeHME U CUCTEMATHU3aL1Ms 3HAaHUHN 1
100 |UToroBast KOHTpOJIbHasA paboTa 1
101 |UToroBas KOHTpOJIbHasA paboTa 1
102 |0O60061IEHNE U CUCTEMAaTH3alMs 3HAaHU U 1
OBLIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 6
11 KJIACC
Ne Tema ypoka KoJsinyecTBO 4acoB
n/n Bcero| KonTposbHble | [IpakTu
paboThI pao«
1 [ToBTOpeHue TeMbl "KoopAiMHAThI BEKTOpPA Ha MJIOCKOCTH U 1
B INpoCTpaHcTBe"
[ToBTOpeHue TeMbl "CKalsspHOE POU3Be/lEHUE BEKTOPOB"
[loBTOpeHue TeMbl "BbluvciieHHe yria Mex/y BEKTOpaMHU B
NpoCTpaHCTBe"
4 [ToBTOpEHUE TeMbl "YpaBHEHHE NPSAMOU, MPOXOASIIEH 1
yepes JiBe TOUKH"
5 |YpaBHeHHe JIOCKOCTH, HOpMaJib, YpaBHEHHUE MJIOCKOCTH B 1
OoTpe3Kax




Ne Tema ypoka KosinyecTBO 4yacos
n/m Bcero| KontposbHble | [IpakTu
paboThl pabc

6 |YpaBHeHHE IVIOCKOCTH, HOPMaJlb, ypaBHEHHE IIJIOCKOCTH B 1
OTpe3Kax

7 BekTopHOe npousBeeHUe 1

8 |/InHeNHble HEPaBEeHCTBA, IMHENHOE IPOTPpaMMHUPOBaHUe 1
JlnHeliHble HepaBEHCTBA, IMHENHOEe IPOrpaMMHUPOBaHUE 1

10 |AHasnMTHUYeCKHe MeTO/bl pacyéTa yrja MexAy NpsIMbIMH B 1
MHOTOTpaHHUKAX

11 |[AHanuMTHYeCKHe METO/bl PAcy€Ta yrjaa Mexay 1
MJIOCKOCTSIMU B MHOTOTPaHHUKaxX

12 |®opmysia pacCTOAHUSA OT TOYKH J10 IIJIOCKOCTH B 1
KOOp/AMHATax

13 |HaxoaeHue pacCTOSSHUN OT TOYKH /0 MJIOCKOCTH B KybOe

14 |HaxoxaeHWe pacCTOSIHUM OT TOYKH /10 MJIOCKOCTH B
NpaBUJIbHOW UpaMU/e

15 |KonTpoJsbHag paboTa "AHaiuTuyeckasi reomeTpus” 1 1

16 |CeyeHMs MHOTOTPAaHHUKOB: CTaHJapTHbIE MHOTOTPAaHHUKU 1

17 |CeyeHHs1 MHOTOTPAaHHUKOB: METO/J, CJI€0B 1

18 |CeyeHHda MHOTOTpaHHUKOB: CTaHAAPTHBIE IIJIOCKOCTH, 1
nepeceyeHHUs NPSAMBIX U MJIOCKOCTEN

19 |IlapasiesibHble NPsSAMbIE U IIJIOCKOCTU: NapaJijieJibHble 1
ceyeHUus

20 |IlapansenbHble NPSAMbIE U MIJIOCKOCTU: PACYET OTHOLIEHU I

21 |llapanienbHble IPAMBbIe U IIJIOCKOCTU: YIJIbI MEXAY
CKpellMBaKLUMUCA IPAMBIMU

22 |llepneHAUKYJ/IsIpHbIE NPSMbIE U IIJIOCKOCTH: CTaHAAPTHbIE 1
naphbl NeprneHAUKYJ/ISPHBIX IIJIOCKOCTEN U NMPSAMBIX,
CUMMETPUU MHOTOTPAHHUKOB

23 |llepneHAUKY/IsIpHbIE IPSMbIE U IJIOCKOCTHU: TeopeMa o Tpex| 1
nepreHAUKYyJIapax

24 |llepneHAUKYJIsSIpHbIE IPSIMbIE U IIJIOCKOCTHU: BIYHUCJIEHUSA 1
JUJIMH B MHOTOTpaHHUKax

25 |IloBTOpeHMe: MIOLAANU MHOTOYTOJIbHUKOB, POPMYJIbI [J1 1
IJI01a/1eH, COOOpaXKeHHUs o400

26 |IloBTOpeHMe: MIOLAAN MHOTOYTOJIbHUKOB, POPMYJIbI [J1 1
IJI0Ia/1eH, COOOpaXKeHH s MoA00HUA

27 |lloBTOpeHMe: MIOLAAN MHOTOYTOJIbHUKOB, pOPMYJIbI [J1 1
IJI01a/1eH, COOOpaXKeHHUs o006

28 |Ilnowaau ceyeHMH MHOTOTPAaHHUKOB: MJIOIAAN 1

MOBEPXHOCTEMN, pa3pe3aHHsl HAa YaCTH, COOOpaXKeHU S
MOJI06Us




Ne Tema ypoka KosinyecTBO 4yacos
n/m Bcero| KontposbHble | [IpakTu
paboThl pabc

29 |Ilnowaay ce4eHH MHOTOTPAaHHUKOB: IJIOLAAHN 1
NOBEPXHOCTEMN, pa3pe3aHus Ha YaCTH, COOOPAKEHUS
no06us

30 |KoHTposbHas paboTa "[loBTOpeHHe: MHOTOIPaHHHUKH, 1 1
ceyeHHs1 MHOTOTPaHHUKOB"

31 |O6béM Tesa. 06'beM NPSIMOYTOJILHOTO NapaJsliesenumnesa

32 |3agauu 06 yABOEHUH Ky6a, 0 KBaJ[paType Kyba; o
TPUCEKIMU yTJa

33 |CrepeoMeTpuyuecKHre 33/la4H, CBSI3aHHbIE C 00'EMOM 1
NpsIMOYTOJIBHOTO MapaJijesienumesa

34 |llpuk/aaaHble 33/1a4H, CBSI3aHHbIE C BEIYUCIEHHUEM 06 bEMaA 1
NpsIMOYTOJIbHOTO MapaJijiesienume/a

35 |06bEM NpSAMOM NPU3MBI

36 |CrepeoMeTpuyecKkue 3a/la4y, CBA3aHHbIE C BbIYHUCJIEHUEM
00'bEMOB IPSMOU MPU3MbI

37 |llpuk/aaaHble 331a4H, CBSI3aHHbIE C 00'EMOM MPSIMOM 1
IPU3MBI

38 |BbruucsieHue 06’ bEMOB TeJI C MOMOILbIO ONPeAeIEHHOTO 1
uHTerpasa. 06'béM HaKJIOHHOW NPU3MBbI

39 |BbruucsieHue 06 bEMOB TeJI C MOMOIIbIO ONPeAeIEHHOTO 1
uHTerpasa. 06’béM nupaMuzbl

40 |®opmyJsia 06'b€Ma nupamMuzbl. OTHOLIEHUE 06'BEMOB 1
nUpaMu/J € 00LKM YTJIOM

41 |®opmyJsia 06'b€Ma nupamMubl. OTHOLIEHUE 06 BEMOB 1
nUpaMu/z € 00LKM YTJIOM

42 |CtepeoMeTpUUeCKHe 3a/]a4H, CBSI3aHHbIE C 00'bEMaMU 1
HaKJIOHHOM IPU3MbI

43 |CTepeoMeTpUueCKHe 3a/]la4H, CBSI3aHHbIE C 00'bEMaMU 1
N paMU/bI

44 |llpuksiagHble 3a7a4u 1o TeMe "OO6bEMBI TeJ", CBSI3aHHbIE C 1
00'bMOM HAKJIOHHOW MPU3MbI

45 |llpukniagHble 3a7a4u 1o TeMe "OO6bEMBI TeJ", CBSI3aHHbIE C 1
06'bEMOM NUpPAMU/bI

46 |llpumeHeHHe 06'bEMOB. BbiunciieHUe pacCTOSTHUS [0 1
IJIOCKOCTH

47 |KoHTpoJsibHas paboTa "O6'bEM MHOTOIpaHHHKA" 1

48 |LuanHapuyeckasi IOBEPXHOCTh, 0Opasylouiie
UJIMHAPUYECKON TOBEPXHOCTHU

49 |Uunuupp. [IpaMon kpyroBou quanHAp. [lionaap 1
NOBEPXHOCTH LUJIHUH/pA

50 |KoHuueckass mnoBepXHOCTb, 06pasyoIle KOHUYECKOU 1

IOBEPXHOCTH. KOHYC




Ne Tema ypoka KosinyecTBO 4yacos
n/m Bcero| KontposbHble | [IpakTu
paboThl pabc

51 |[CeyeHue KOHyCA MJIOCKOCTbIO, Napa/ljieJIbHOU MJI0CKOCTH 1
OCHOBaHUs

52 |YceuéHHbIH KOHYC. M3006paXkeHre KOHYCOB U YCeYEHHbIX 1
KOHYCOB

53 |Ilsowaab 60KOBOUM MOBEPXHOCTU U NMOJTHOW MOBEPXHOCTH 1
KOHyCa

54 |Ilsnowasb 60KOBOU MOBEPXHOCTH U MOJTHON NOBEPXHOCTHU 1
KOHyCa

55 |CrepeomMeTpuuecKkre 33/jla4l Ha J0KAa3aTEJIbCTBO U 1
BbIUHMCJIEHUE, TOCTPOEHUEM CEYeHU U LIMJIMHAPA, KOHYyCa

56 |CTepeoMeTpuuecKHre 33/la4l Ha J0KA3aTEJAbCTBO U 1
BbIUHMCJIEHUE, TOCTPOEHUEM CeYEeHUU ITUIMHAPA, KOHYyCa

57 |llpuk/aaaHble 3324, CBSI3aHHbIE C IUJIUHAPOM 1

58 |llpuk/aaHble 3aa4H, CBSI3aHHbBIE C IUJIUHAPOM 1

59 |[Cdepa u map 1

60 |IlepeceueHue cdepnl U 1I1apa C MJIOCKOCThI0. KacaHue mapa 1
U chepbl IIOCKOCThI0. Bus 1 n306pakeHue 1apa

61 |IlepeceyeHue cdepnl U 1I1apa C MJI0CKOCTbI0. KacaHue mapa 1
U chepbl JIOCKOCThI0. Bus 1 n306pakeHue 1apa

62 |YpaBHeHUe cdepnl. [lnomanb chepbl U eé yacTe

63 |CumMeTpus coephl U mapa

64 |CrepeoMeTpUuecKHe 33/jla4U Ha 0Ka3aTeJAbCTBO U
BbIUMCJIEHUE, CBI3aHHbIE CO CPepou U IapoM,
NOCTPOEHUEM UX CeYEeHUH IJIOCKOCTbIO

65 |CTrepeoMeTpUuecKHe 33/jla4U Ha [0Ka3aTeJAbCTBO U 1
BbIUMCJIEHHE, CBSI3aHHbIE CO CPepoU U IapoM,
OCTPOEHHEM UX CeYeHUH IJIOCKOCTbIO

66 |IlpuknagHble 3a7a4y, CBSI3aHHbIE CO cHepoi U LIapoM

67 |IloBTOpeHUe: OKPY>KHOCTb Ha MJIOCKOCTH, BBIYUCIEHUS B
OKPY>XHOCTH, CTaHZapTHBIE 000U

68 |Pa3snyHble KOMOUHALUU TeJ BpallleHUs U 1
MHOTOTPaHHUKOB

69 |3agauu no TeMe "Tesia ¥ TOBEPXHOCTH BpallleHUS" 1

70 |3amauyu no TeMe "Tesia ¥ TOBEPXHOCTH BpallleHUs" 1

71 |KoHTpoJsibHas paboTa "Tesia u¥ TOBEepPXHOCTH BpallleHUs" 1 1

72 |06BbéM uuauHapa. TeopeMa 06 06'b€Me npssMoro uuauHgpa | 1

73 |BbruuciieHue 06’ bEMOB TeJl C MIOMOIIbIO ONpeeIEHHOTO 1
uHTerpasna. 06'béM KoHyca

74 |Ilnowaau 60KOBOM U MOJIHOM MOBEPXHOCTH KOHYCa

75 |CTepeoMeTpuUuecKue 3aa4H, CBSI3aHHbIE C BBIYHCIEHUEM

006 bEMOB IIUJIMH/IPA, KOHYCA




Ne Tema ypoka KosinyecTBO 4yacos
n/m Bcero| KontposbHble | [IpakTu
paboThl pabc
76 |llpukaaaHble 3aAa4u 1o TeMe "O6bEMBI U MJIOIAAU 1
oBepxXHOCTeH Ten"
77 |06bEM 1apa U lapoBoro cektopa. TeopeMa 06 06bEMe 1
mapa. [lnomaab chepnl. CTepeoMeTpUdECKHE 33/]a4H,
CBSI3aHHbIE C BbIYUC/IEHHEM 00'bEMOB 1l1apa, LIAPOBOTO
CErMeHTa U I1apoBOro CEKTopa
78 |llpukaaaHble 3aga4u 1o TeMe "OO0bEMBI Tesl", CBSI3aHHbIE C 1
06b€MOM I1apa U MI0L3A/1bI0 chepbl. COOTHOIIEHUS MEXTy
IJIOLIA/AIMU IOBEPXHOCTEN U 06'bEMaMU MOI0OHBIX TeJ
79 |llogo6HbBIE Tesa B IPOCTPAHCTBE. U3MeHeHMe 00'bEMaA TPU 1
nozo6uu. CrepeoMeTpuvecKue 3a/la4uM, CBI3aHHbIE C
BbIUHMCJIEHHEM 00'bEMOB TeJl ¥ IJIOLAiel TOBEPXHOCTEH
80 |KoHTposibHas paboTa "[lyo1azy MoBepXHOCTH U 00'bEMBI 1 1
KPYTJIbIX Tea"
81 |/lBuxxeHus npocTpaHcTBa. OToOpaxkeHUs. [|BUKEHUS U 1
paBeHcTBO ¢uryp. O611Me CBONCTBA ABUKEHU N
82 |Bujbl JBM>XKEHUI: TapaJljie/IbHbIN MepeHoC, IleHTPpaTbHast 1
CUMMeTpUs, 3epKa/ibHasA CHMMeTPHUs, IOBOPOT BOKPYT
npsiMou
83 |IIpeob6pazoBanus nojgo6us. [Ipsamas u chepa Iiaepa 1
84 |[['eoMeTpuyecKUe 3a/la4U Ha IPUMEHEHUE [ BUKEHUA 1
85 |KonTposibHasg paboTa "BekTophl B npocTpaHcTBe" 1 1
86 |06o6uawuiee nopTopeHre 11 NOHATHUN U METOA0B Kypca 1
reomeTpuu 10-11 kaccoB, cucTeMaTU3alysl 3HAaHUM:
"[lapa/yieIbHOCTb NPSIMBIX U MJIOCKOCTENW B IPOCTPAaHCTBE"
87 |06o6uawuiee nopTopeHre 11 NOHATHUN U METOA0B Kypca 1
reomeTpuu 10-11 kaccoB, cucTeMaTU3alysl 3HAaHUM:
"BekTOphl B NpocTpaHcTBE"
88 |06o6uawiee nopTopeHre 11 NOHATHUN U METOA0B Kypca 1
reomeTpuu 10-11 kaccoB, cucTeMaTU3alysl 3HAaHUH:
"BekTOphl B IpocTpaHcTBE"
89 |06o6uawuiee nopTopeHre 11 NOHATHUN U METOA0B Kypca 1
reomeTpuu 10-11 kaccoB, cucTeMaTU3alysl 3HAaHUH:
"06'beM MHOTOTPAHHHUKA"
90 |O6o6warilee nopTopeHue 11 NOHATHUHN U METO/0B Kypca 1
reometpuu 10-11 kaccoB, cucTeMaTr3alysl 3HAHUH:
"06'beM MHOTOTPAHHHUKA"
91 |O6o6wariiee nopTopeHue 11 NOHATHUHN U METO/0B Kypca 1
reometpuu 10-11 kaccoB, cucTeMaTH3alMsl 3HAHUM:
"[lno1aau NOBEPXHOCTH U 00'bEMBI KPYTJIbIX Tesl"
92 |0O6o6waroiiee nopTopeHre 11 NOHATHUHN U METO/0B Kypca 1

reometpuu 10-11 kaccoB, cucTeMaTH3alMsl 3HAHUM:
"[lno1maau NOBEPXHOCTH U 0O'bEMBI KPYTJIbIX Tesl"




Ne Tema ypoka KosinyecTBO 4yacos
n/n Bcero| KonTposbHble | IlpakTu
paboThl pabc
93 |HUToroBas KOHTpoOJibHas paboTa 1 1
94 |HUToroBasi KOHTpPOJIbHas paboTa 1 1
95 |IloBTOpeHUE, 0600IIEHHE U CUCTEMATHU3allMs 3HAHUU 1
96 |UcTtopusa pa3sBUTHUA CTEPEOMETPHUHU KaK HAyKHU U €€ poJib B 1
Pa3BUTHU COBPEMEHHbBIX UHXXEHEPHbBIX U KOMIIbIOTEPHBIX
TEXHOJIOTUH
97 |HcTopuda pa3BUTUA CTEPEOMETPHUU KAK HAYKHU U €€ POJIb B 1
Pa3BUTHU COBPEMEHHBIX UHXXEHEPHbIX U KOMIIbIOTEPHBIX
TEXHOJIOTUH
98 |HcTopud pa3BUTHUA CTEPEOMETPUM KAaK HAYKHU U €€ poJib B 1
Pa3BUTHU COBPEMEHHBIX UHXXEHEPHbIX U KOMIIbIOTEPHBIX
TE€XHOJIOTUH
99 |UcTopus pa3sBUTUSA CTEPEOMETPUHU KaK HAYKU U €€ PoJib B 1
Pa3BUTHU COBPEMEHHbBIX UHXXEHEPHbIX U KOMIIbIOTEPHBIX
TE€XHOJIOTUH
100 [McTopuda pa3sBUTHSA CTePEOMETPUU KaK HAYKU U €€ poJib B 1
Pa3BUTHU COBPEMEHHbBIX UHXXEHEPHbIX U KOMIIbIOTEPHBIX
TEXHOJIOTUH
101 |UcTopus pa3BUTUSA CTEPEOMETPUHU KaK HAYKU U €€ PoJib B 1
Pa3BUTHU COBPEMEHHBIX UHXXeHEPHbIX U KOMIIbIOTEPHBIX
TEXHOJIOTU I
102 |UcTopus pa3BUTUSA CTEPEOMETPUHU KaK HAYKU U €€ PoJib B 1
Pa3BUTHU COBPEMEHHbBIX UHXXEHEPHbBIX U KOMIIbIOTEPHbIX
TEXHOJIOTUH
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 8 C

MPOBEPSIEMBIE TPEGOBAHMSA K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon N N
DOBEDAEMOLo IIpoBepsieMble MpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI1 00pa3oBaTeIbHOI
posep MPOrpaMMbI CpeaHero od1ero odopa3oBaHusi
pe3yJabTaTa
7 I'eomerpus
7.1 OmnepupoBaTh NOHATHAMU: TOUYKA, IPsIMasi, TUIOCKOCTh
7.2 [IpuMeHSTH aKCHOMBI CTEPEOMETPHH U CIEICTBUS U3 HUX IPH PEIICHUH T€OMETPUIESCKUX 33134
7.3 OmnepupoBaTh NOHATHSIMU: MAPAICTFHOCT M MIEPIEHINKYIIIPHOCTD MPSIMBIX M TUIOCKOCTEH
1.4 KrnaccuduumpoBats B3aMHOE paciioloKeHUE MPSMBIX U IUIOCKOCTEH B MTPOCTPAHCTBE
75 OmnepupoBaTh MOHATHAMH: IBYTPAHHBIN YOI, TPaHU IBYTPAHHOTO YTiia, peOpo ABYTrpaHHOro yria,
' JMHEWHBIH yroj IBYrpaHHOro yria, rpajycHasi Mepa ABYI'PaHHOIO yria




Kop

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbLTATHI 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOI

NPOBEPsieMOro
MPOrPaMMBbI CPeTHEro 001Iero 0opa3oBaHusi
pe3yJabTaTa
76 OmnepupoBaTh HOHSITUSIMHI: MHOI'OT'PAHHUK, BBITYKJIbII U HEBBITYKIIBIH MHOTOIPAaHHHUK, 3JIEMEHTHI
' MHOT'OTpaHHHKA, IIPaBUIbHBIN MHOTOrpaHHUK
77 PacnosHaBaTh OCHOBHBIE BHIBI MHOIOIPAaHHUKOB (MHMpaMujaa, IIpU3Ma, MPSIMOYTOJbHBIN
' napajuiesenunes, Kyo)
KnaccudunupoBaTh MHOTOTpaHHUKH, BBIOMpAas OCHOBAaHHS Ui Kiaccu(HKauu (BBITYKIBIE U
7.8 HEBBIITYKJIbIe MHOTOTPaHHUKH, MPAaBIJIbHBIE MHOTOIPAHHUKH, NPSIMbIE€ U HAKIOHHBIC NPHU3MBI,
napasuIeenuIeabl)
79 OmnepupoBaTh HOHSATHUAMH: CEKYINas INIOCKOCTh, CEUEHUE MHOTOT PAHHUKOB
7.10 OOBSICHATH PUHIMIIEI TOCTPOCHUS CEUCHUI MHOTOI'PAHHUKOB, UCIIOJIB3YSI METOJI CIIEIOB
711 CTpouTh CeUeHHUS] MHOTOTPAaHHUKOB METOZOM CIIEIOB, BHIIIOIHATE (BEIHOCHBIC) TUIOCKUE YEPTEKU
' U3 PUCYHKOB IIPOCTBIX OOBEMHBIX (PHUTYp: BUJ CBEPXY, COOKY, CHU3Y
Pemate 3amaum Ha HaXOXKICHHE TEOMETPHUYCCKUX BEIMYMH IO 00paslaM WM alropuTMaM,
712 NPUMEHSS M3BECTHBIC AHANMTHYECKHE METOIBI NPH PCIICHHH CTaHIAPTHBIX MaTeMaTHYECKUX
' 3aJad Ha BBIUMCIICHHE PACCTOSHUN MEXIy OBYMS TOYKAMH, OT TOYKH IO MPSIMOH, OT TOYKH
JI0 TFIOCKOCTH, MEKAY CKPEIHBAIOIIIMUCS TPSIMBIMU
PemaTe 3amaum Ha HaXOXICHHWE TEOMETPHUYSCKUX BEIMYMH IO 00paslaM WM alrOpUTMaM,
713 IPUMEHSIST W3BECTHBIC AHANMTHYECKHE METOIBI NPH PEIICHHH CTaHIAPTHBIX MaTeMaTHYECKUX
' 3aJad Ha BBIYMCICHHE YIJIOB MEXKIY CKPEIIMBAIONIMMUCS IPSAMBIMH, MEXIy TPSIMOA ¢
IUIOCKOCTBIO, MEXKITY TUIOCKOCTSIMH, IBYTPAHHBIX YTIIOB
Beraucnate 00BEMBI M IDIOMAAM ITOBEPXHOCTEH MHOTOTPaHHHKOB (IpU3Ma, MHPAaMHUAA) C
7.14 puEMeHEeHHEM (POpMYII, BEIYHCIISATh COOTHOIIESHHUS MEXY TUIOIIASIMK TTOBEPXHOCTEH, 00BEMaMu
MTOJOOHBIX MHOTOT'PAHHHUKOB
715 OmnepupoBaTh MOHATHSMH: CHMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh M IUIOCKOCTH CHMMETpPUH,
' LEHTP, OCh U TIOCKOCTh CHMMETPUH (PUTYPHI
716 UzBnekatp, mpeoOpa3oBHIBATH W HHTEPIPETHPOBATH HH(GOPMAIMIO O IIPOCTPAHCTBEHHBIX
' TeOMETPUIECKUX (PUTYpax, MPEACTABICHHYIO Ha UepTeKaX U PACYHKAX
717 [IpumensTs reoMeTprdeckue (aKThI IS PEIICHUS CTEPEOMETPUIECKUX 3a1ad, IPEAIOIararoIIinX
' HECKOJIBKO [IaTOB PEIICHIIS, €CIH YCIOBHS IPUMEHEHHUS 3aIaHEI B SIBHOU (opMe
718 [IpuMeHsTs IIpoCcTEiINe MPOrpaMMHEIE CPENICTBA U AIIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI
' TIpY PEIICHUN CTEPEOMETPHUCSCKHX 32129
719 [IpuBOmUTE MPEMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPHPOAE W >KU3HU, PACIIO3HABATH
' MIPOSIBIICHHE 3aKOHOB T€OMETPHH B MICKYCCTBE
[IpuMeHsTH OMyYeHHbIe 3HAHKS HA TPaKTHKE: aHAJIH3UPOBATh peabHbIe CUTYallnl U MPUMEHSTh
7.20 W3y4YEeHHbIC IIOHATUS B TIPOIECCE ITOMCKAa pENIeHUs MaTeMaTH4ecKH Cc(hOpMYINpOBaHHON

HpOGJ’ICMLI, MOACIUPOBATHL PCAJIBbHBIC CUTYallMH Ha A3BIKEC TCOMETPUHN, UCCIIEA0BATh TOCTPOCHHBIC




Ko, . .
5 IIpoBepsieMble NpeiMeTHBIE Pe3yJIbLTATHI 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOI

MPOBEPSIEMOT0
MPOrPaMMBbI CPeTHEro 001Iero 0opa3oBaHusi
pe3yiabTaTa
MOJICTI C HCIOJB30BAHUEM T'€OMETPHUSCKHX IOHATUH M TeopeM, ammapara aiareOpbl, periath
MPaKTUYCCKHE 3a1a4H, CBSI3aHHBIC C HAXOXKICHUEM I€OMETPUICCKIX BETHUNH
11 KJIACC
Kon . -
DOBEDSIEMOIo IIpoBepsieMble MpeaMeTHBIE Pe3yJIbTATHI 0CBOSHHUSI OCHOBHOIT 00pa30BaTeIbHOI
posep NMPOrpaMMbI CpeAHero o01ero o0pa3oBaHusi
pe3yJbrara
6 I'eomerpus
OmnepupoBaTh MOHATHAMHU: IWJIMHAPUYECKAss ITOBEPXHOCTh, O0Opa3yloOUINe IMIMHAPUICCKON
6.1 MIOBEPXHOCTH, IMIMHJP, KOHHWYECKas IOBEPXHOCTh, OOpa3ylolne KOHHMYECKOH ITOBEPXHOCTH,
KOHYC, chepryecKas OBEPXHOCTh
6.2 Pacnio3naBath Tena BpanieHus (IUJIMHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MMOTYYEHUS TEJ BpaIICHUS
6.4 KnaccudummpoBaTh B3auMHOE pacroyiokeHue chepsl U TIIOCKOCTH
65 OrneprpoBaTh MOHSATUSMU: IAPOBOW CEIrMEHT, OCHOBaHUE CETMEHTa, BHICOTA CETMEHTA, IIIapOBOU
' CIIOH, OCHOBAaHHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS, IAPOBON CEKTOP
6.6 Berancnate 00BEMBI M IUIOMIAAW TIOBEPXHOCTEH TEN BpPAIICHUS, TEOMETPHYECKUX TElI C
' npuMeHeHueM GpopmyIt
6.7 OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIOHCAHHBI B cepy W OMHCAHHBIA OKOJIO CepHl,
' cdepa, BOHCaHHAS B MHOTOI'PAHHUK FJTH TEJIO BPAIICHUS
6.8 BBIYuCchsaTh COOTHOIICHUS MEXKAY ILIONIAIIMU TTOBEPXHOCTEH B 00bEMaMH TTOJOOHBIX TEI
6.9 N3o0pakaTs u3ydaemble GUTYPHI OT PYKH H C IPUMEHEHHEM IIPOCTHIX YePTEKHBIX HHCTPYMEHTOB
6.10 BrImonHATh (BBIHOCHBIE) TUIOCKKE YEPTEKH U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYpP: BUI CBEPXY,
' cOOKyY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAILICHUS
6.11 W3Bnekath, WHTEPIPETHPOBATH M MPEOOPa30BBIBATE HHGOPMAIMIO O MPOCTPAHCTBEHHBIX
' TeOMETPUIECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEkKaxX M PACYHKAX
6.12 [IpuMeHsATs TEOMETpHYUECKIE (PAKTHI TS PEHICHUST CTEPEOMETPUICCKUX 3a1ad, IIPEIIIOoNaralonmx
' HECKOJIFKO [IaTOB PEIICHIS, €CIH YCIOBHS IPUMEHEHHUS 3aIaHEI B SIBHOU (opMe
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE




Kop

IIpoBepsieMble NpeMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa3oBaTebLHOM

NPOBEPsieMOro
MPOrPaMMBbI CPeTHEro 001ero 0opa3oBaHusl
pe3yJabTaTa
6.14 BhInonHATh 1eHCTBUS CIIOKEHUS BEKTOPOB, BHIYUTAHNS BEKTOPOB M YMHO)KEHUS BEKTOPA Ha YUCIIO,
' OOBSCHSTH, KAKMMHU CBOIICTBAMH OHH 00J1aIal0T
6.15 [IpuMeHsTs npaBUIIO MapajuIeNeNUIIesia IPU CII0XKEHUN BEKTOPOB
OmnepupoBaTh MOHATHSAMHU: JEKapTOBBl KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYNb BEKTOPA,
6.16 PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YrOJI MEXAY BEKTOpaMH, CKaISIPHOE NPOH3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIC U KOMIJIAHAPHBIE BEKTOPHI
6.17 HaxomuTh CymMMy BEKTOPOB M IpPOM3BEICHHE BEKTOpa HA YHCIO, YTol MEXIY BEKTOpaMH,
' CKaJIIpHOE TIPOU3BEACHHUE, PACKIAAbIBATh BEKTOP 110 IBYM HEKOIJIMHEAPHBIM BEKTOPaM
6.18 3anaBaTh INIOCKOCTh YPaBHEHUEM B JIEKapTOBOM CHCTEME KOOPAUHAT
6.19 Pemats npocreiiniye reoMeTpUUECKUE 3a1a4l Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOIO METOAA
PemaTs 3amaun Ha 10Ka3aTENBFCTBO MATEMAaTHUECKUX OTHOIICHUH U HAXOXK/ICHHE TEOMETPHUECKUX
6.20 BEJIMYMH 1O oOO0pa3laM WM aJropuTMaM, TNPHUMEHsS H3BECTHBIC METOIBI IPHU pEIICHHH
CTaHapTHBIX MATEMaTHIECKHX 3312
6.21 [IpumensTs mpocTeiinre mporpaMMHBIE CPEACTBA U 3IEKTPOHHO-KOMMYHHKAI[OHHBIE CHCTEMBI
' IPH PEIICHUHU CTEPEOMETPUYECKUX 3a1ad
6.22 IIpuBomuTh mpUMEpsl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MPHPOAEC M KHU3HH, PACIO3HABAThH
' IIPOSIBJICHHE 3aKOHOB T€OMETPHH B ICKYCCTBE
[IpuMeHsTs MOMyYeHHBIE 3HAHKS Ha MIPAKTHUKE: aHAJIH3UPOBATh PealbHbIe CUTYallud U IPHIMEHATh
U3ydeHHbIE MOHATHS B TMIPOIECCe IIOMCKAa peIIeHHs MaTeMaTHYecKu C(opMyIHpOBaHHOMN
6.23 POoOIEMBI, MOJICIMPOBATh PeajbHbIC CUTYAIIUH Ha SI3BIKE TEOMETPHH, UCCIICA0BATh TIOCTPOCHHBIC

MOJCTH C HCIIONB30BAaHUEM TEOMETPUYECKUX IOHATHH M TeopeM, ammapaTa aiareOpsl, pemath

IMPaKTUICCKUEC 3a1a9U, CBA3AHHBIC C HAXO0XKIACHUEM I'€COMETPUICCKUX BCINYNH

MHNPOBEPAEMBIE 2JIEMEHTbBI COAEP/KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEP/KAHUS
7 I'eomerpus
71 OcHOBHblE TIOHATUS cTepeoMeTpud. Touka, mpsiMasi, IUIOCKOCTb, HpocTpaHCcTBO. IloHATHE 00
' AKCHOMAaTHU4YECKOM ITOCTPOEHUH CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX
B3aumHoe pacrnionoxeHue npsaMbIX B IPOCTPAHCTBE: MEpeceKarouecs, napaleibHble U CKPEIIUBAIOIIUECs
79 npsimele. [TapannenbHOCTh NPSAMBIX U MIJIOCKOCTEN B IPOCTPAHCTBE: MapaJIeIbHbIE MIPSIMBIE B POCTPAHCTBE,

mapaJiyICJIbHOCTb Tpex psAMBIX, napaajiCiIibHOCTb HpSIMOﬁ X IIJIOCKOCTH. Vbl
C COHAITPAaBJICHHBIMH CTOPOHAMM, YyIoJl MCXKAY HNPSAMBIMHU B MPOCTPAHCTBEC. HapaHHeHBHOCTB IJIOCKOCTEM:




Kon IIpoBepsieMblIii 3JIeMEHT COAePKAHUS

napaJuIeJIbHbIC IJIOCKOCTH, CBOICTBa MnapaJiyieJIbHbIX IJIOCKOCTEH. HpOCTeﬁMHC IPOCTPAHCTBECHHBIC (1)I/Il"ypI)I
Ha MJIOCKOCTU: TETpas3ap, KYG, napajuieyienumnea, moCTpoeHue CeueHU I

[lepneHauKyIIpHOCTh MPSAMOM W IJIOCKOCTU: TEPIEHIUKYJIAPHbIE MpPSIMbIE B IPOCTPAHCTBE, MpPSIMBIC
MapajuielbHbIe U NEPIEHIUKYISPHBIE K MJIOCKOCTH, MPU3HAK MEPIEHINKYIIPHOCTH MPSIMONA U IJIOCKOCTH,
TEOpeMa O MPSAMON NEPHEHIUKYIAPHOU IUIOCKOCTH. YTJIBl B IMPOCTPAHCTBE: YIoJl MEXAYy MpsAIMOUd U
7.3 IJIOCKOCTBIO, ABYTPAHHBIA yToJ, JIMHEWHBIM yroyl ABYrpaHHOro yria. IlepneHIuKynsp ¥ HaKJIOHHBIE:
paccTosiHie OT TOYKH J0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOH 0 TIJIOCKOCTH, TPOEKITNS (PUTYPHI Ha TNIOCKOCTbD.
[lepnenauKyIsIpHOCTh TJIOCKOCTEM: MpPU3HAK MEPIEHIUKYISIPHOCTH ABYX IUIOCKOCTEW. Teopema o Tpéx
MIEPIIEHINKYIISIpax

IlonsTue MHOrOrpaHHMKAa, OCHOBHBIE DJIEMEHTHl MHOTOTDaHHMKA, BBIIYKIbIE U  HEBBIIYKIbIE
MHOIOI'paHHMKH, pPa3BEPTKAa MHOrorpaHHuka. Ilpusma: N-yrompHas npusMa, IpaHd U OCHOBAHHUSA IPU3MBI,
npsiMast ¥ HaKJIOHHAs TPU3MBI, OOKOBas M MOJTHAS IOBEPXHOCTD NpHU3MbI. I1apaienenunen, npsMoyroJIbHBII

napaJuIelieune]; U ero cpoictBa. Ilupamuna: N-yroapHas MUpamuia, TpaHU W OCHOBaHHE IHPAMUIBI,

7.4
6OKOBaH 1 TOJIHagd MOBCPXHOCTHb MHUPpaMUIbI, MpaBUJIbHAA W yceqéHHaﬂ nupamMuia. DeMEHTBI NPpU3MbI U
UpaMUabl. HpaBI/IHBHBIC MHOI'OT'paHHUKH: TTOHATUEC MPaBUJIIBHOI'O MHOI'OIpaHHHUKA, IpaBUJIbHad Ipu3dMa U
MpaBUJIbHAS THPaMHJIa, IPaBWIbHAS TPEYTONbHAs MHPaMHUIa U TPaBUIIbHBIN TeTpasp, Kyo. [Ipencrapnenne
O IMPaBUJIbHBIX MHOI'OT'paHHUKAX: OKTa3ap, JOJACKASAP U UKOCAdAPYTHUe Ceuenust IMPU3MBbI U TUPaAMHAIbI
7 5 CI/IMMeTpI/IH B ITPOCTPAHCTBE: CUMMETPUA OTHOCUTCIIBHO TOYKH, l'IpHMOf/i, IUIOCKOCTH. DJIEMEHTHI CUMMECTPUHU
' B MIIpaMHJIAX, MapauIeenuIe ax, IPaBIIEHBIX MHOTOIPaHHUKAX
Brruncnenne 31eMeHTOB MHOTOTPaHHUKOB: péOpa, muaroHanu, yrisl. [lromans OOKOBOM MOBEpXHOCTH U
76 MOJTHOW TIOBEPXHOCTH NPSIMOM MPU3MBI, TUIOIIA s OCHOBAHMM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSAMON
' npusMel. [Inomans OOKOBOI MOBEPXHOCTH W IOBEPXHOCTH NPABHIBHOW NMHPAaMHBI, TEOpEeMa O IJIOMAIN
yceu€HHOU mupamuibl. [ToHsTHE 00 00BbEME. OOBEM MTUPAMHUIBL, TTPU3MBI
77 [Hono6ueie Tena B mpocTpancTBe. COOTHOMICHHUS MEXIY IUIOMIAIIMA ITOBEPXHOCTEH, 00bEMaMH ITOTOOHBIX
' Ten
11 KJIACC
Koa IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA
6 I'eomerpus
Hunmmaaprdeckas TOBEpXHOCTb, 00pa3ylolne MITHHIPUICCKON IMOBEPXHOCTH, OCh IHIHMHIPHYICCKON
6.1 MoBepXHOCTH. L[MiMHp: OCHOBaHMS ¥ OOKOBas IOBEPXHOCTh, 00pa3yIoIas U OCh, IJIOIIA > OOKOBOW 1

TOJTHON OBEPXHOCTH

Konuueckasi MOBEpXHOCTh, 00pa3yrOIHe KOHHYECKOW ITOBEPXHOCTH, OCh W BEpIIMHA KOHUYECKON
6.2 moBepxHocTH. KOHyC: OCHOBaHWE W BEpIIMHA, oOpasyromas M OCh, IUIOMIaTs OOKOBOH ¥ MONHOU
MOBEPXHOCTHU. Y CCYEHHBIN KOHYC: 00pa3yIoIIne U BHICOTa, OCHOBAHUS U OOKOBas MOBEPXHOCTH

Cdepa u map: meHTp, paguyc, AMaMeTp, MO0 IL TOBEPXHOCTH chepbl. B3anmHoe pacrnonoxenue cheps
Y TUTOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe, MIomaab chepsl

6.3




Kopg

IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

6.4 N306paxeHue Ten BpallleHHUs Ha IUIOCKOCTH. Pa3BEpTka HUIMHIpa U KOHYCca
6.5 KomOuHanuu Ten BpalieHHs U MHOIOT'PAaHHHUKOB. MHOTOTPaHHUK, ONUCAHHBINA OKONO cdepsl, chepa,
' BIIMCAHHAsI B MHOTOT'PaHHHUK, WM TEJIO BPAIlEHHS
6.6 [Tonsitue 06 o6wvEMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MPAMOYTOIBLHOIO
' napajenenunena u ciueacTsus u3 He€. O0sEM uIMHIpa, KoHyca. O0bEM Iapa U IIomab chepbl
6.7 ITono6ueie Tenma B mpocTpaHcTBe. COOTHOLICHUS MEXAY IUIOMAASIMHU MOBEPXHOCTEH, 00BEMaMu
' MOJJOOHBIX TEN
6.8 Ceuennst nmiuHApa (MapaiedbHO M IEPHEHIUKYSIPHO OCH), CEUYEHHs KOHyca (mapajuiesibHOe
' OCHOBAHHIO U IPOXOJIAIIIEE Yepe3 BEPIINHY), CEUCHUS 11apa
Bekrop Ha mockocty 1 B mpocTpaHcTBe. ClIOXEeHHE U BBIYMTAaHUE BEKTOPOB. Y MHOKCHHE BEKTOpa Ha
6.9 uyncio. PasnoxeHue Bekropa IO TpEM HEKOMILIAaHApHBIM Bekropam. IlpaBuwiio mnapamenenunena.
Pemenue 3anau, cBsI3aHHBIX C IPUMEHEHUEM IIPABUJI IEHCTBUM ¢ BEKTOpaMHU
[IpsimoyronpHas cucreMa KoopAMHAT B IpocTpaHcTBe. Koopaunatsl Bekropa. Ilpocreiimue 3agauu B
6.10 KOOpJMHATaX. YTONI MeX Ty BekTopaMmu. CKaJisipHOE TPOU3BEICHIE BEKTOPOB. BrIuncieHne yrioB Mexay
NPSIMBIMU U IUIOCKOCTAMU. KOOpANHATHO-BEKTOPHBIA METO/ IIPU PELLIEHUH TE€OMETPUUECKUX 3a]a4

ITPOBEPSAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHO# OBPA30BATEJIbHOM ITPOI'PAMMBI CPETHET'O OBIIIEI'O OBPA3OBAHUS

Kon

IIpoBepsiemble TpeOOBaHMSA K MPeAMETHBIM pe3y/JbTaTaM OCBOEHUS

MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero o01ero
TpeOOBaHUSA oOpa3oBaHus

Bnagenue Meromamu 10Ka3aTeNbCTB, aJrOPUTMaMU pELIEHUs 3aJad; YMEHHE
(OopMyTHpOBaTE W ONEPUPOBATH IOHATHSIMHU: OIpPEACICHUE, AaKCHOMa, Teopema,
CIICICTBHE, CBOWCTBO, IPH3HAK, [OKa3aTENbCTBO, PaBHOCHIBHBIE (DOPMYIHPOBKY;
MIPUMEHSITh UX; YMEHHE (POPMYIHPOBATE 00paTHOE M MPOTHUBOIIOJIOKHOE YTBEPKICHHUE,
[IPUBOAUTH TPUMEPHl U KOHTPIPHUMEPHI, HCIONb30BATh METOJ MaTeMaTH4YEeCKOU
WHIYKLUUH; IPOBOJUTH J1OKa3aTeNIbHbIE PACCY)KIEHHUS IpPU PEeLIeHUH 3aJay, OLEHUBATb
JIOTUYECKYI0 MPaBMWJIBHOCTh PACCY)KIEHHUH; YMEHHE OIlEepUpOBaTh MOHATUSAMHU:
MHOYXECTBO, IOJMHOXKECTBO, OIEepaliy HaJl MHOXECTBAMHU; YMEHUE HCIIOJIb30BaTh
TEOPETUKO-MHO)KECTBEHHBIN anmnapaT AJs ONUCAHUS PeabHBIX MPOLECCOB U SBJICHUH U
TIpY pEIICHUH 3a/1a4, B TOM YHCIIE U3 IPYTUX YISOHBIX MPEIMETOB; YMEHHE OIIEPUPOBAThH
MOHATHSIMA: Tpad, CBS3HBIN Tpad, JepeBo, NUKI, rpad Ha IIIOCKOCTH; YMEHHE 3a/1aBaTh
1 ONHCBHIBATH TPagbl Pa3IMIHBIMI CIIOCO0AMH; ICIIONB30BATh rpadbl IPH PEIICHUH 32149

YMenue OIICpUPOBATh NOHATHUAMU: HATYPAJIbHOC YUCII0, LIEJIOC YUCIIO, CTCIICHD C LCJIBIM
IIoKa3aTeIeM, KOPEHb HaTypaJ'[BHOﬁ CTCIICHU, CTCIICHb C pallMOHAJIbHBIM I10Ka3aTCIIEM,
CTENEHb C JCHCTBUTCILHBIM II0Ka3aTeJIeM, J'IOl"apI/I(l)M qrciia, CMHHYC, KOCHHYC U TaHI'CHC
OPOU3BOJIBHOI'O 4YHCJId, OCTATOK IO MOAYJIIO, pallMOHAJIBbHOC YHCIIO, HPPALIHMOHAJIIBHOC
YNUCJII0, MHOXECTBA HATYpaJbHBIX, LECJIbIX, PpallMOHAJIbHBIX, JICUCTBUTEIBHBIX YHCCII;
YMCHHE HCIOJIB30BATh INPHU3HAKH ACIUMOCTHU, HauMEHbBIIUN 06H_II/II\/'I JACIUTCIIb U HAW-
MCHBIICC 0611[66 KpaTHOC, aJITOpUTM EBxnnna Inpyu pEeHICHUH 3aaa4d; 3HAKOMCTBO

C PA3JIMYHBIMU MO3NMIIUOHHBIMH CUCTEMAaMU CUHCJICHHU; YMCHHEC BBITIOJIHATH BBIYUCIICHUC




Kon
NPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TpeOOBaHMS K MPEAMETHBIM Pe3y/JbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/ILHOIi MPOrpaMMBbI CPeTHEro 0o111ero
o0pa3oBaHus

3HAaYCHUH ¥ mpeoOpa3oBaHUS BBIPAKCHMH €O CTEHEHAMH U Jiorapudmamu,
npeoOpa3oBaHusl  APOOHO-PALMOHANBHBIX  BBIPQXKEHHM; yMEHHE  ONEpUPOBATH
HNOHATUAMU: MOCJIEAOBATENbHOCTh, AapHU(MeTHUecKass Iporpeccusi, reoMeTpuyecKas
nporpeccusi, 0SCKOHEUHO yOBIBaIOIIas reoMeTpuuecKasi MPOrpeccusi; yMEeHUE 3a/1aBaTh
IIOCJICIOBATEIBHOCTH, B TOM YHCJIE C IIOMOLIBI0 PEKYPPEHTHBIX (HOpMYJ; YMEHUe
ONEPUPOBATH NOHATHSIMU: KOMIIJIEKCHOE YHCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YHCIA,
MOAYJIb W apryMEHT KOMIUIEKCHOTO 4dHCla, (opMa 3allUCH KOMIUIEKCHBIX YHCEN
(reoMeTrpuyeckasi, TPUTOHOMETPUYECKas W anreOpanveckas); yMeTh MPOU3BOAUTH
apu¢MeTniecKue AeHCTBHUS C KOMIIJIEKCHBIMU YHCIIAMU; IPUBOIUTH MPUMEPHI HCIIONb-
30BaHUS KOMIUIEKCHBIX 4MCEJ; OIEPUpPOBAaTh IMOHATHAMM: MaTpuua 2x2 u 3%3,

OHNpeACJIMTEIIb MATPHUILBI, FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OIPCACIINTCIIA

VYMenune OnepupoBaTh MOHATUAMU: PATUOHAJIBHBIC, HPPALIMOHATIbHBIC, TTOKAa3aTCJIILHBIC,
CTEIICHHBIC, JIOTapU(PMHUYIECKUE, TPUTOHOMETPUUECKUE ypPaBHEHUS W HEPaBEHCTBA, UX
CUCTEMBI, YMEHHUE OonepupoBaThb IIOHATHUSAMU TOXICCTBO, TOXIACCTBCHHOC
npeoOpa3oBaHue, YypaBHEHHE, HEPaBEHCTBO, CHCTEMa YpPaBHEHWW W HEPaBEHCTB,
PaBHOCUJIBHOCTDH ypaBHCHHﬁ, HCPAaBCHCTB W CUCTCM; YMCHHC PpCIIaTh YpaBHCHUA,
HEPAaBCHCTBA M CUCTEMbBI C IIOMOIIBIO Pa3JINYHBIX l'[pI/IéMOB; peimaTth YpaBHCHUA,
HEPaBEHCTBA M CHCTEMBI C IapaMeTpoM; IPHUMEHSATh ypaBHEHHS, HEPAaBEHCTBA, HX
CHCTEMBI JIUISI peIIeHNs] MaTeMaTHIECKUX 3a/1a9 U 3a7ad U3 Pa3IuIHbIX 00JIacTeil HayKu
Y peasbHOM JKU3HH

YMeHne OomepupoBaTh MOHATHAMHU: (YHKIWS, YETHOCTH (YHKIUH, HNEPHOANIHOCTD
(bYHKITMH, OrpaHUYCHHOCTh ()YHKIIUM, MOHOTOHHOCTh (DYHKIIHH, SKCTPEMYM (DYHKITHH,
HauOonplIee W HaWMEHbINEe 3HAYCHUS (YHKIMM Ha IPOMEXKYTKE, HEMpephIBHAS
(hyHKIMSA, acHMOTOTH rpaduka (QYHKIWH, TIepBas W BTOpas MPOW3BOAHAS (QYHKIIWH,
TEOMETPHUYCCKUN U (PU3MUECKUI CMBICT MPOU3BOIHOM, IEPBOOOPA3HAS, ONPeeIEHHbIN
WHTETpaJl; YMEHHE HAaXOAWTh ACHUMOTOTHI Tpaduka (QyHKINW; yMEHHE BBIYHCISATH
MIPOU3BOAHBIC CYMMBI, IIPOM3BEICHUS, YaCTHOTO M KOMITO3MIHMK (DYHKITHH, HaXOAUThH
yYpaBHEHHE KacaTeNbHOM K Tpaduky QYHKIOMH; yMEHHE HAXOOUTH IPOU3BOAHBIC
JNIEMEHTapHBIX (YHKIMA; YMEHHE HCIONb30BaTh IPOM3BOMHYIO UL HCCICHOBAHHS
(hYHKITHIA, HAXOAUTh HAaHOOJBINNE U HANMEHBIIINE 3HaUCHHUS ()YHKIIUI; CTPOUTD TpapuKu
MHOTOWIEHOB C HWCIIOJH30BAaHMEM amlapaTta MaTeMaTHUeCKOro aHali3a; IPHAMEHSTH
MIPOM3BOAHYIO ISl HAXOKICHUS HAWIYUIIETO PEHICHUS B NMPHUKIANHBIX, B TOM YHCIE
COIMANIbHO-OKOHOMUYECKUX M (DU3UYECKUX 3a/avax; HAXOAWUTH IUIOMAAA B OOBEMBI
(uTyp ¢ IOMOIIBIO HHTETPaja; IPHBOAUTE IPHUMEPEI MATEMAaTHIECKOTO MOIEIAPOBAHUS
¢ moMonIpio T HepeHIInaNbHbIX YPaBHEHUH

YMeHue oneprpoBaTh MOHATUAME: Tpaduk QyHKIUH, 0OpaTHAS (HYHKIHS, KOMIOZHIIH
(GYHKIMA, JTUHEHHAsS (QYHKIUSA, KBaJIpaTU4YHAs (QYHKIWS, palMoHaIbHAs (YHKIIHS,
crerneHHas QyHKIHs, TPUTOHOMETpHYECKUe (YHKIIUU, OOpPATHBIE TPUTOHOMETPHUIECKUE
(byHKITHH, TTOKa3aTelbHas
U Jorapu@mudeckas (QYHKIUW, YMEHHE CTPOUTHh TpadUKA H3YyYCHHBIX (YHKIIHH,
BEINTOITHATH TpeoOpa3oBaHsi TpadukoB GYHKIUHA, HCIIONB30BATh IPa)UKH IS H3YICHHUSI
MIPOLIECCOB ¥ 3aBUCHMOCTEH, TIPH PEIICHUH 3324 U3 APYTUX YIEOHBIX IIPEIMETOB H 33124
U3 pEaNbHOW JKW3HHW; BBIPAXaTh (HOPMYIAMU 3aBUCHMOCTH MEXKIY BEINYNHAMU;
HCIOJIb30BATh CBOICTBa
u  rTpadpukn QyHKOMHA A7 pelIeHWs  YpaBHEHWH, HEPaBEHCTB W 3a1ad
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OCHOBHOI1 00pa30BaTe/ILHOIi MPOrpaMMBbI CPeTHEro 0o111ero
o0pa3oBaHus

C mapaMeTpamMu; H300pakaTh Ha KOOPAWHATHON TIUIOCKOCTH MHOXECTBAa peIIeHUM
ypaBHEHUi1, HEPABEHCTB U UX CUCTEM

YMeHHe pelaTh TEKCTOBBIE 331a41 PAa3HBIX TUIIOB (B TOM YHCIIE HA MPOLEHTHI, JOJIH U
YacTH, Ha JBIKEHHE, paboTy, CTOMMOCTh TOBApOB M YCIIYT, HAJIOTH, 3a/1a4l U3 00JIacTH
yIIpaBJICHHs ITYHBIMU U CeMEHHBIMU (PHHAHCAMM); COCTABIISTh BBIPayKEHUS, ypaBHEHHS,
HEepaBEHCTBA M UX CHCTEMBI 10 YCIOBHUIO 33/1a4H, HCCIE0BATh NOIyYeHHOE pelieHre U
OLICHUBATh NPaBJONOAO0HOCTh pPE3yJbTAaTOB;, YMEHHE MOJEIMPOBATh pealbHbIe
CHTYaIIMH Ha S3bIKE MATEMaTHKH; COCTABIISATh BEIPAYKCHU S, yPaBHEHU S, HEPaBEHCTBA M HX
CHCTEMBI TI0 YCIIOBHUIO 3a/laud, UCCIICNOBATh MMOCTPOCHHBIE MOJEIH C UCIIOIb30BaHHEM
anmapara ajareOpbl, HHTEPIPETHPOBATD ITOJYYEHHBIH Pe3yJIbTaT

YMeHune onepupoBaTh MOHATUAME: CpeiHee apu(MeTHIecKoe, MeIuaHa, HauooJblIee 1
HaMEHbIIee 3HAYeHUS, pa3Max, IHCIEpCHs, CTaHIAPTHOE OTKJIOHEHHWE YHCIIOBOTO
Habopa; yMeHHE H3BJIEKaTh, MHTEPIPETHPOBATh WH(POPMAIMIO, TPEICTaBICHHYIO B
TabmuIax, Ha quarpaMMax, rpadukax, oTpaxarollyro CBOMCTBa PealbHBIX MPOIECCOB H
SIBIICHUIA; TPENICTABIIATE WHPOPMAIIHIO C TTOMOIIBI0 TAOIUIl U JUArPaMM; HCCIIeI0BATh
CTaTUCTUYCCKUEC OaHHBIC, B TOM YHCJIIC C HNPUMCHCHHUEM rpaqmqecm/lx METOAO0B H
AJIEKTPOHHBIX CPEJICTB; Tpad)UIeCKU UCCIIeI0BATh COBMECTHBIE HAOIIOACHHUS C IIOMOIIIBIO

JIarpaMM paccerBaHUs M JIMHEHHOW perpeccun

YMeHHe onepupoBaTh TOHATHUSAMU: CIy4alHBIH ONBIT H CIy4YailHOE COOBITHE,
BEPOATHOCTB CIIyJaifHOTO COOBITHS; YMEHHE BEIYUCIISITH BEPOSITHOCTE C HCIIOIB30BAaHHEM
rpaMUecKuX METOIOB; MPUMEHATH (POPMYITBI CIOKEHHSI U YMHOKEHHS BEPOSTHOCTEH,
(dbopmyny TmoNHOW BeposiTHOCTH, (opmyny bepHynnu, KoMOMHATOpHBIE (QaKThI
U (QOpMYNbI; OICHUBATH BEPOSTHOCTH pPEATBHBIX COOBITHI; YMEHHE ONEPHPOBATH
MOHATHSIMA: CIIydaifHas BEJMYMHA, PacIpelNeleHHe BEpOSTHOCTEH, MaTeMaTHIeCKOe
OXHIAaHWUEe, AUCIEPCUS U CTaHAAPTHOE OTKIOHEHHE CIyYalHOW BENWYMHBI, (YHKIHH
pactipefielleHus W IUIOTHOCTH PaBHOMEPHOIO, ITOKA3aTeNbHOIO M HOPMAIbHOTO
pacmpenenennii; yMEeHHEe HCIONb30BaTh CBOWCTBA HW3YUEHHBIX pACIpENEICHUN st
pemIeHus 3a1a4; 3HAKOMCTBO C IIOHATHSMH: 3aKOH OOJBIIHIX YHCEIT, METOIBI BEIOOPOYHBIX
WCCIIEIOBaHUI; yMEHHE MPUBOOUTH IMPUMEPH IMPOSIBICHHUS 3aKOHA OOJBIINX YHCEI
B IPUPOOHBIX H OOIIECTBEHHBIX SBICHUAX; YMEHHE OICPUPOBATH IMOHSATHIMU:
COYETaHHe, MIEPECTAHOBKA, YHCIO COUYETaHWH, YNCIO MepecTaHOBOK; OmHoM HploToHa;
YMEHHE IPAMEHSATh KOMOWHATOpHBIC (DAKTBl W PACCYXICHHUS IS PEIICHUS 3ajad;
OLICHUBATh BEPOSTHOCTH PEANBHBIX COOBITHIl; COCTaBIATH BEPOSTHOCTHYIO MOIENb U
HHTEPIPETHPOBATH MTOIYICHHBIN Pe3yIIbTaT

VYMeHne onepupoBaTh MOHATUAMU: TOYKA, IPAMas, INIOCKOCTb, IIPOCTPAHCTBO, OTPE3OK,
Jy4, BEJIMYMHA Vria, IUIOCKUWA Yroj, ABYIPAaHHBIA Yroi, TPEXTPaHHBIA Yrod,
CKpELIMBAIOIIMECS MpsIMble, NapaJUIebHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEH, Yrojl MEXAY MPSIMBIMHU, YTOJI MEXIY NPSIMON U IUIOCKOCTBIO, YTOJl MEXKIY
IJIOCKOCTSIMHU, PAcCTOSIHME OT TOYKHU JO IUIOCKOCTH, PAacCTOSHUE MEXAY MPSMBIMH,
paccTosiHMEe MEXAYy IUIOCKOCTAMH; YMEHHUE HCIOJIb30BaTh IpPH pELICHWH 3aaay
W3y4YCHHBIC (AKThI M TEOPEMBI TUTAHUMETPUH; YMEHHE OICHUBATH pa3Mepbl 0OBEKTOB
OKPYXarolIero MUpa; CTPOUTh MATEMATHYECKAE MOJAETU € MOMOIIBI0 FEOMETPHYECKUX
TIOHATUH W BEJIMYWH, PEIIATh CBSI3aHHBIE C HUMU IIPAKTHYECKHE 3a1a4n

10

YMeHue omnepupoBaTh HOHATASIMU: IDIOMAAb GUTYPEI, 006EM (QHUTypHI, MHOIOTDaHHUK,
MPaBWIbHBIA MHOTOTPaHHUK, CEYeHHe MHOTOrpaHHMKa, Ky0, mapajuielenunes, npusma,




NPoBePSIEMOro
TpedoBaHUs

Koxa

IIpoBepsiemble TpeOOBaHMS K MPEAMETHBIM Pe3y/JbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/ILHOIi MPOrpaMMBbI CPeTHEro 0o111ero
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nupaMuzia, GUrypa u MoBEpXHOCTh BpallleHHs, IMIMHAP, KOHYC, IIap, cdepa, miolaib
cdepsl, MIOMaAb MOBEPXHOCTH MUPAMUJBI, IPU3MBI, KOHyCa, IIMJIMHAPA, 00BEM Kyba,
IPSAMOYTOJIBHOTO Tapajuiesienureaa, MUpaMuabl, TpU3Mbl, [UIUHAPA, KOHYyca, IIapa,
pa3BEpTKa MOBEPXHOCTH, CEUEHHMs] KOHyca M LWIMHJpA, MapajUlelbHbleé OCH WJIH
OCHOBAaHHIO, CEYEHHE I11apa, IIOCKOCTh, Kacaromasics chepsl, IIMHIPA, KOHYCa; YMEHHE
CTpOUTh CEYEHHWE MHOTOIpaHHUKA, UW300paxaTb MHOTOTPAHHHUKH, (QHUIYypEl U
MOBEPXHOCTH BpAIlIEHUS, UX CEUCHHS, B TOM YHCIIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHATH CBOMCTBA FTEOMETPHUECKUX (PUTYP, CAMOCTOSTENILHO (OPMYITUPOBATH
OIpeNieNiecHusl M3y4aeMbIX (GUTyp, BBIIBUTaTh TUIOTE3bl O CBOMCTBAaX U TMPH3HAKAX
reoMeTprUYecKux (QUryp, oOOCHOBBIBaTh WJIM OMPOBEPTaTh MX; yYMEHUE MPOBOAUTH
knaccuukanuoo GuUryp MO PasTUYHBIM TNPH3HAKAM, BBHIMOIHATE HEOOXOIUMbIE

JOIMOJIHUTCJIIbHBIC ITOCTPOCHU ST
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YMeHune oneprupoBaTh HOHSATHSMH: IBIDKCHHE B IPOCTPAHCTBE, MTAapalIeIbHbIN IEpeHoc,
CHMMETpHsI Ha IUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHUE MOA00ONS,
nofo0HbIe (UTYPHI; YMEHHE PAcIIO3HABATH PaBHbBIC M MOAOOHBIC (PUTYPHI, B TOM YHCIIE
B IIPUPOZC, UCKYCCTBE, apXUTEKTYPe; HCIIOIH30BATh T€OMETPHUCCKIE OTHOLICHUS TPH
PCLICHNH 33/1a4; HAXOIUTh F€OMETPHUYECKHIE BENUINHBI (JJIHHA, YTOJI, JIO0MAb, 00BEM)
IpH pElIeHUH 3a7a4 U3 APYrHX Y4eOHBIX MPEIMETOB M M3 PEalbHOI JKU3HU; yMEHUE
BBIYUCIISITE TEOMETPUYECKUE BEIWYMHBI (IJIMHA, Yrold, IUIOM@Anb, OOBEM, IJIOMIALb
MOBEPXHOCTH), HCIIONB3ysd H3ydeHHBIE (DOPMYIBI M METOIBI, B TOM YHCIE: ILIOMIANb
MOBEPXHOCTH NHUPAMHJBI, IPU3MBI, KOHYycCa, IWIMHIPA, IUIomans chepsl; 00béM Kyoa,
HPsIMOYTONIBHOTO TapauUlelienuIea, MUpaMUuAbl, NPU3MBI, ILIJIMHIpA, KOHYca, MIapa;
YMEHHE HAXOJIUTh OTHOIIEHUE 00HEMOB TOJJOOHBIX PUTYD
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YMeHue onepupoBaTh MOHATUAMHU: IPSIMOYrojbHash cHCTEMa KOOPAMHAT, BEKTOD,
KOOpZAMHATHI TOUKU, KOOPIMHATHI BEKTOpa, CyMMa BEKTOPOB, IPOM3BEICHNE BEKTOpa Ha
YHCIO, pa3IoKEHHE BEKTOpa Mo 0a3ucy, CKalspHOE TIPOHM3BEIEHHE, BEKTOPHOE
MIPOM3BEACHHUE, YrOJI MEXIY BEKTOpaMH; YMEHME HCIIONb30BaTh BEKTOPHBIM U KO-
OpPIMHATHBIA METOA VIS PEIICHUS TeOMETPUYECKUX 3aJad M 3a4ad APYTHX YyIeOHBIX
MIPEIMETOB

13

YMeHne BHIOUPATh MOAXOIAIINE METO VIS PEIIeHNUs 3a1a4n; IIOHIMAaHNe 3HAYUMOCTH
MaTEeMaTHKH B M3YYECHUH IIPHPOIHBIX U OOIIECTBEHHBIX MTPOLECCOB U SBIICHUI; YMEHIHE
pacrio3HaBaTh MpPOSBICHHE 3aKOHOB MAaTEMAaTHKA B HCKYCCTBE, YMEHHE IPUBOIHUTH
TPUMEPHI MATEMATHYECKUX OTKPBITHI POCCUHUCKON M MUPOBOM MAaTEMaTHYECKON HAYKH

HNEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMBIX HA EI'D 10 MATEMATHUKE

Kon IIpoBepsieMbIH 3J1€MEHT COAEPKAHUSA
1 Yuca ¥ BEIYUCICHUS
1.1 HarypansHubie u nensie yncna. [Ipu3Haku 1eTMMOCTH HETbIX YUCEN
PaI_II/IOHaJ'II)HBIe yucaa. OOBIKHOBEHHEBIE U JACCATHYHBIC Z[pO6I/I, MIPOLECHTHI, OeCKOHEYHbIE
12 TIePUOTNIECKHE APOOH
ApU(pMETHIECKI KOpPEeHb HATypadbHOW cTermeHu. JeHCTBHS ¢ apru(METHUYCCKHMU KOPHIMHU
13 HATypaJbHOW CTENECHU




Kox

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSN

1.4 | Crenensb ¢ nenbiM nokasatenaeM. CTENEeHb ¢ pallMOHATBHBIM Mmoka3arerneM. CBOWCTBA CTEIICHH
15 CuHyC, KOCHHYC W TAHTCHC 4YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTCHC
YHCJIOBOI'0 apryMEHTa
1.6 |Jlorapudm uncna. [lecsTuynble U HaTypaJIbHbIE JOrapu(pMbl
JeticTButenpHble  4Yucia. Apu(METHYECKHE ONMepaldd C JICHCTBUTEIBHBIMH  YHCIAMU.
1.7 |IlpubnuxEHHbIC BBIYMCICHUS, IpaBWIa OKPYIJICHUS, MPUKUIKA W OLCHKA pe3yibTara
BBIUMCIICHUN
1.8 |IIpeobpa3oBanue BblpakeHUi
1.9 |KowmmiekcHbie uncna
2 YpaBHEHUS U HEPABEHCTBA
2.1 | Lensie u 1poOHO-paIOHANBHBIC YPaBHEHUS
2.2 |UppaunonanbHble ypaBHEHUS
2.3 | Tpuronomerpuueckue ypaBHEHUs
2.4 |IlokazaTenpHbIe U JOrapu(MHUUECKIE YPABHEHUS
2.5 |llensie u 1poOHO-paMOHAIEHBIC HEPAaBEHCTBA
2.6 |UppaunonansHble HEpaBEeHCTBA
2.7 |Iloka3aTenpHble U JOrapu()MHUUECKIE HEPABCHCTBA
2.8 | Tpuronomerpuueckre HEpaBEHCTBA
2.9 | CucreMsl U COBOKYITHOCTH YPaBHEHMI U HEPABEHCTB
2.10 |VYpaBHeHus, HEPABEHCTBA U CUCTEMBI C lTapaMeTpaMu
2.11 |Matpuna cucremsl JIMHEHHbIX ypaBHeHUN. OnpenennuTesnb MaTprLbl
3 OyHKIMN 1 rpaduku
31 OynHkus, cnocoOsl 3ananus ynkiuu. ['paduk dyakmmun. Bzaumuo odpatHbie GyHKnu. YETHBIE
' u HeuétHbIe pyHKIuu. [lepnonndeckue QyHKIMH
OO6nacTh ompeelneHUuss W MHOXECTBO 3HaueHWd QyHkiud. Hymm ¢ysknuu. I[TpomexyTku
3.2 |3HakomocrostHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (GYHKIWH. MaKCUMyMBI ¥ MHHHUMYMBI
¢yskin. Hanbonpiiee n HanMeHblee 3HaueHUE (QYHKITMH Ha IIPOMEKYTKE
33 CrenenHast (PyHKIHS C HATYpPaIbHBIM | 11€JIbIM IToKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U
' rpad UK KOPHS N-Oi CTEeNeHH
3.4 | Tpuronomerprueckue GyHKINU, UX CBOHCTBA U TPadiKH
3.5 |IlokazaTenpHas u gorapudpmrdeckas GyHKIUH, X CBOMCTBA U Tpaduku
3.6 | Touku pa3priBa. AciMOTOTHI TpadukoB GyHKIHA. CBOMcTBa PYHKIHI, HETPEPHIBHBIX HA OTPE3KE
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3a0aHMs ITOCIEA0BATEILHOCTEN
3.8 | Apudmermueckas u reomeTpudeckas mporpeccun. Gopmyra CIOKHBIX IPOIICHTOB
4 Hauana maremaTideckoro aHammsa
4.1 |IlpowsBonnHas pyskiuu. [Tpor3BogHbIe 35IeMEHTAPHBIX (YHKITHIA
[IpuMenenne TPOM3BOMHON K HCCIENOBAHWIO (PYHKIMH HA MOHOTOHHOCTH W JKCTPEMYMBL.
4.2 HaxoxneHre HanOoJIbIIero 1 HaMMEHBIIEro 3HAYCHUS (DYHKITUU Ha OTPE3Ke
4.3 |IlepBooOpaznas. UnTerpan
5 MHoecTBa 1 JIOTHKa
5.1 |MmuoxecTBO, onepamnuy Hax MHOKecTBaMU. Jlmarpammsl Diinepa — Benna
5.2 |Jloruka
6 BeposiTHOCTD U cTaTHCTHKA
6.1 |OmnucaTtenpHasi CTaTUCTUKA
6.2 |BepositHOCTB




Kon IIpoBepsiemMblii 3JIeMEHT COJIePKAHUA

6.3 | KomOunaropuka

7 I'eomerpus

7.1 | ®urypsl Ha IUIOCKOCTH

7.2 | IIpsimble U IJIOCKOCTU B IIPOCTPAHCTBE

7.3 | MHororpaHHuKu

7.4 Tena 1 MOBEPXHOCTH BpallleHUs

7.5 | KoopauHatsl U BEKTOPBI

YUYEBHO-METOJMYECKOE OBECIIEYEHUE OGPA3OBATEJBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPUAJBI /151 YYEHUKA

METOANYECKHUE MATEPHAJIBI JJIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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