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HHOACHUTEJIBHAA 3AIINCKA

I'eometpus siBIsieTCSl OAHUM U3 0a30BBIX KYpPCOB Ha YpPOBHE CpeAHero oOriero oopa3oBaHusi, TaKk
Kak 00ecreuyuBaeT BO3MOXHOCTb H3YyYEHHUs JUCLUIUIMH €CTECTBEHHO-HAyYHOW HAINPaBIEHHOCTH U
MPEIMETOB T'yMaHUTapHOTro IHKIA. [IOCKOJBKY JOrMyeckoe MbIIIIeHHEe, popMUpyeMoe MpU U3YUECHUHU
00y4aroIMUMHUCs MOHATUIHBIX OCHOB N€OMETPUH, IPU J10KA3aTEIbCTBE TEOPEM U MOCTPOEHUM IIETIOYKH
JIOTUYECKUX YTBEPKIACHUM NpPU PEIIEHUU T'€OMETPUUYECKHX 3a]ad, YMEHHE BBIIBUraTb U ONpPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS IMPHU PEUICHWM 3alad E€CTECTBCHHO-HAYyYHOIO IIMKIA, B
YaCTHOCTH (PU3MUECKUX 3ajad.

Ienb ocBoeHus nmporpaMmsel yueOHOro Kypca «l'eomerpusi» Ha yriayOlIEHHOM ypOBHE — pa3BUTHE
WH/IMBUIYAIbHBIX CIHOCOOHOCTEH O0OydJalomMxcsi NpH HM3YYCHUH TE€OMETPHM, KaK COCTaBJISIOIICH
peaMeTHOM obsactu «MaTtemaTuka 1 UH(pOpMaTHKa» yepe3 o0ecredeHrne BO3MOKHOCTH TPUOOPETEHUs
Y UCTOJIb30BaHUs Oosiee TiyOOKMX reOMETPUYECKUX 3HAHUW W JCHCTBUH, CIIEU(PUYHBIX T€OMETPHUHU, U
HEOOXOAUMBIX JJIsl YCIEIIHOro Npo(ecCHOHAIBHOrO 00pa3oBaHUs, CBA3aHHOIO C HCIOJIb30BAHUEM
MaTEeMaTHKU.

[IpuopuTeTHBIMM 3aJladyaMu Kypca I€OMETPUM Ha YINIyOJEHHOM YPOBHE, PACIIUPSIOIMUMH U
YCUJIMBAIOIIUMH Kypc 0a30BOTO YPOBHSI, SIBIISIOTCS:

paciiupeHue MNpeJCTaBICHUs O T'€OMETPUM KaK 4YacTH MHUPOBOH KYJIbTYpbl U (OPMHPOBAHUE
OCO3HAHUS B3aMMOCBS3U F'€OMETPUU C OKPY’KAIOLUM MUPOM;

(dbopMHUpOBaHHE TPEACTABIEHUS O IPOCTPAHCTBEHHBIX (Urypax Kak O  BaKHEHIIUX
MaTEeMaTHYECKUX MOJEIISAX, [T0O3BOJISIOIINX ONUCHIBATh U U3y4aTh Pa3HbIE SIBJICHMS OKPYXAIOIIEro Mupa,
3HaHUE NMOHATUIHHOIO anmnapara 1o paszaeiny «CrepeoMeTpus» yu4eOHOro Kypca reoOMeTpUu;

(dbopMHupoBaHUE YMEHHS BIIAJECTh OCHOBHBIMU IOHSTHUSMHU O MPOCTPAHCTBEHHBIX (UTYypax M HUX
OCHOBHBIMHM CBOWCTBaMHM, 3HaHHE TeopeM, (OpMyJ] M YMEHHE HUX INPUMEHATb, YMEHHUS JO0Ka3bIBaTb
TEOpPEMbI U HaXOJIUTh HECTaHIapTHBIE CIIOCOOBI PELICHHUS 3a7ay;

(opMHUpOBaHKE YMEHUS pPAaclO3HAaBaTh HA YEPTEkKaX, MOJCIAX U B PeabHOM MHPE MHOTOTPaHHUKHU
U TeJla BpallleHus, KOHCTPYUPOBaTh F€OMETPUUECKHE MOJIEIIN;

(dbopMHUpOBaHHE TOHMMAaHUS BO3MOYKHOCTH AaKCHOMAaTHYECKOTO IOCTPOCHHMsSI MaTeMaTHYECKUX
TeOpHii, GOPMHUPOBAHNE TIOHUMAHUS POJIM AKCHOMATHKH MTPU MIPOBEICHUH PACCy KICHHIA;

(dbopMHUpoBaHHE YMEHMs BJIaJeTh METOJAMHM J0KA3aTENIbCTB U aJTOPUTMOB PELICHUS, YMEHHs UX
IIPUMEHSITh, IPOBOJIUTH JI0KA3aTEIbHBIE PACCYXKIACHMSI B XOJI€ PELICHMsI CTEPEOMETPUUYECKUX 3a7ad U
3aJa4 ¢ MPaKTUYECKUM COZAEp KaHueM, (OpMHUPOBAHUE IPEACTABICHU O HEOOXOIMMOCTH J10Ka3aTENIbCTB
Ipy 00OCHOBAaHMM MAaTEMaTHUYECKUX YTBEP)KJIEHUN M POJIM aKCUOMAaTUKU B IPOBEACHUM JEAYKTHBHBIX
pacCyKIeHHUI;

pa3BUTHE U COBEPILICHCTBOBAHUE MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
M03HABATEIbHON AaKTHBHOCTH, HCCIIENOBATEIbCKUX YMEHUH, KPUTHUYHOCTH MBILIUICHHUS, HHTEpeca K
U3Y4YEHHIO T€OMETPUH;

(dhopmupoBanue (pyHKIMOHAIBHON T'PaMOTHOCTH, PEJIEBAHTHON M€OMETPUH: YMEHHUS PacloO3HaBaTh
MPOSIBJICHUSI TE€OMETPHUUECKUX IOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B peaJIbHBIX >KU3HEHHBIX
CUTyallMsIX W TPU U3YYEHUU JPYruxX Yy4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHUCUMOCTEH U
3aKOHOMEPHOCTEM, MOJACIUPOBAHUSA PEAIbHBIX CUTYyallMid, HCCIIEIOBAaHUS IIOCTPOEHHBIX MOJENEH,
MHTEPIIPETALMH [TOJIyYEHHBIX PE3yJIbTAaTOB.

OCHOBHBIMHU COZIEp)KaTeNbHBIMU JHMHUAMHU yueOHoro kypca «l'eomerpust» B 10-11 kmaccax
apisitores: «IIpsiMble U MIIOCKOCTH B MPOCTpaHCTBe», « MHOrorpaHHUKN», «Temna BpameHus», «Bekropsl
U KOOPAMHATHI B IPOCTPAHCTBEY, «/[BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeOoBaHHE «yMETh OINEPUPOBATH TMOHATUSMUNY,
pENIeBaHTHBIMHM T'€OMETPHH Ha YriayOi€HHOM ypoBHe oOyuenus B 10—11 kiaccax, OTHOCHTCS KO BCEM
CoOJIepKaTeIbHBIM JMHHUSIM YY4EOHOro Kypca, a popMUpOBaHHE JIOTHUECKUX YMEHUU pacrlpesensercs He
TOJIBKO TIO COJEpKATeNbHbIM JIMHUSAM, HO W 1o roaaMm oOydenus. CojepxkaHue o0pa3oBaHus,
COOTBETCTBYIOIlIEE MpPEeIMETHBIM pe3ylbTraTaM ocBoeHusi DenepaibHONl pabouell Mporpammbl,
pacnpesieI€HHBIM 110 ToAaM OOYyYeHUs, CTPYKTYPUPOBAHO TaKMM OOpa3oM, YTOOBI KO BCEM OCHOBHBIM,
MPUHIMIIHAIBHBIM BOIIPOCaM O0ydaroluecs: o0paaiuch HEOJTHOKPATHO. DTO MO3BOJIIET OPraHU30BaTh
OBJIAJICHUE TEOMETPUUYECKUMHU TNOHATUAMHU M HaBBIKAMM IIOCJIEIOBATEIBHO M IIOCTYNATEIbHO, C



COOJIIOJICHMEM TPUHIMIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYAaTh B OOILIYI0 CHCTEMY
FeOMETPUUYECKUX TMPEJCTaBICHUM OO0yJarouxcs, pacmupss u yrayomsst e€, o0pa3ys MpouHbIe
MHO>KECTBEHHBIE CBSI3U.

[lepexon k U3y4eHHIO T€OMETPUH Ha YIITyOJEHHOM ypOBHE MO3BOJISIET:

co3matb ycioBus ansd  guddepeHnuandd  OOy4deHHs, IMOCTPOSHHUS  WHAMBHIYaIbHBIX
o0pa3oBaTeNbHbIX MpOrpamMM, OOECHeYHUTh YIIIyOJNEHHOE H3yUYEHHE TEeOMETPUU KaK COCTaBIIAIOIIEH
ydeOHoro npeamera «MareMaTukay;

MOATOTOBUTH O0YyYaIOUMXCs K MPOJIOJDKEHUIO U3yUeHHUsI MaTeMaTUKU ¢ y4€TOM BbIOOpa Oyayrieit
npodeccun, odecreunBas IPeeMCTBEHHOCTh MEKIY OOIIUM U NMPO(ECCHOHAIBHBIM 00pa30BaHHEM.

Ha m3ydenue yueOHOTO Kypca «['eomeTrpus» Ha yriryoséHHOM ypoBHe oTBojuTcs 204 yaca: B 10
kiacce — 102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B Heeno).



COJAEP)KXAHUE OBYYEHUA
10 KJIACC

IIpsiMmble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcCHOBHBIE TIOHATHS CTepeoMeTpuu. Touka, mpsiMasi, IIOCKOCTh, MpocTpaHCTBO. [lonsTtHe 006
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX.

B3aumHOe pacnonokxeHwe MNpsMBIX B INPOCTPAHCTBE: IIEPECEKAIOIIUECS, IapaJUIebHbIE WU
CKpelmuBamomuecs mnpsmsele. llpu3Haku ckpemumBaromuxcs npsAMblx. llapamiensHocTs OpsSMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: NMapaJlICNIbHBIE NPSAMbIE B IPOCTPAHCTBE, MapAJUICIBHOCTh TPEX NPSMBIX,
NapajuiesIbHOCTh NPAMOM U IUI0cKOCTH. IlapamienbHoe U LIEHTpaJIbHOE IPOEKTUPOBAHUE, N300paXKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa MapayuIelbHOTO NMpoeKTupoBaHus. M3o0paxkeHue Quryp B napasuienbHOM
IPOCKUMU. YTIIIBI C COHANPABICHHBIMU CTOPOHAMH, YIOJd MEXAY IPSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh IUIOCKOCTEW: IapajulelIbHbIE IUIOCKOCTH, CBOWCTBA IApPAJUIENbHBIX IUIOCKOCTEH.
[Ipocteiimmmre MmpoCTpaHCTBEHHBIE (UTYpbl HA IUIOCKOCTU: TETpa’p, Napajliesienune]l, MOCTPOCHUE
CEUYECHUH.

[lepnieHAUKYIAPHOCTh MPSMOM M IUIOCKOCTH: IIEPIECHIUKYJSIPHBIE MpPSIMBIE B IIPOCTPAHCTBE,
IIpsIMBIE MTApAJICNIbHBIE U NEPIECHANUKYISIPHBIE K IUIOCKOCTH, NMPU3HAK MEPIEHAMKYJIIPHOCTH MPSIMOU U
IUIOCKOCTH, TEOpeEMa O MpsAMOM NEPIEHIUKYJSIPHOW IUIOCKOCTU. OpTOroHajibHOE IMPOEKTHUPOBAHUE.
[lepneHauKyIsip M HaKJIOHHBIE: PACCTOSHHE OT TOYKHM [JO IIOCKOCTH, PAacCTOSHHE OT IpPsAMOM [0
IUIOCKOCTH, TpOeKUuusi (QUryppl Ha IUIOCKOCTh. IlepHeHIuKyIsSpHOCTh IUIOCKOCTEH: MpH3HAK
NEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN. Teopema 0 TpEX neprneHauKyJsapax.

VYIubl B IPOCTPAHCTBE: YIoJI MEXAY NPSMOM U IUIOCKOCTBIO, ABYTPAHHBIN yroJl, JIMHEWHBIA Yol
JBYTpaHHOro yria. TpéxrpaHHbli U MHOrorpaHssle yribl. CBOMCTBAa IUIOCKUX YIJIOB MHOTOIPAHHOTO
yria. CBOMCTBA IUIOCKUX U JBYTPAHHBIX YIJIOB TPEXTPAHHOIO yria. TeopemMbl KOCHHYCOB U CUHYCOB IS
TPEXTPAHHOIO yIJIa.

MHOrorpaHHUKHu

Bunel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yronpHas npusma, npsaMas U
HAKJIOHHAsi MpPU3MbI, OOKOBas W TOJIHAs TOBEPXHOCTh Mpu3Mbl. [lapannenenunen, mpsiMOyroJbHBIN
napajuiejienunes; U ero cpoiicrBa. Kparwaiilime myTM Ha IOBEPXHOCTHM MHOTrOrpaHHuka. Teopema
Oiinepa. [IpoctpanctBennas teopema [ludaropa. Ilupamuna: n-yronpHas Hupamuia, NpaBUIbHAS U
yceuéHHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TI'paHel MNpaBWIbHOW mupamuibl. [IpaBuibHBIE
MHOTI'OTPaHHUKH: MPAaBWIbHAS IIPU3Ma U MPABWIbHAS MUPAMMIA, IPABUIIbHAS TPEYrojbHasl MHUpaMUJIA U
NpaBUIIBHBIN TeTpasrap, KyO. IlpencraBienne o mpaBUIBHBIX MHOTOTPaHHMKAX: OKTa’Jp, AOAEKa’p U
HUKOCAdIP.

Brruucinenue 5>1eMEHTOB MHOTOTPAaHHUKOB: pE&Opa, auaroHanu, ymiel. l[lmomaas OokoBoOM
MOBEPXHOCTH M TIOJHON MOBEPXHOCTH NPSAMOW MPHU3MBI, IUIOLIA/b OCHOBaHWH, TeopemMa O OOKOBOI
MOBEPXHOCTU TMpsAMOil mpusMmbl. [lnomaas OOKOBOM MOBEPXHOCTH U TMOBEPXHOCTH MPaBHIBLHOM
MIApaMU/Ibl, TEOpEMa O IUIOLAAU YCEUEHHON TUPAMUIBI.

CummeTpHs B IPOCTPAHCTBE. DJIEMEHTHI CAMMETPUU IIPABUIIBHBIX MHOTOIPAaHHUKOB. CHMMETpHs B
IIPaBWJIBHOM MHOTOTPAHHHUKE: CHMMETpHUS TNapajuieleNuNena, CHUMMETPUS NPAaBUIBHBIX IIPU3M,
CUMMETPUS MPABUIbHOM MUPaMU/IbIL.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[lonsATHA: BEKTOp B IPOCTPAHCTBE, HYJEBOW BEKTOP, JJIMHA HEHYJIEBOIO BEKTOpA, BEKTOPHI
KOJUIMHEApHbIE, COHAIIPABJICHHBIE U IIPOTHUBOIIOJIOKHO HAIIPaBICHHBIE BEKTOPBL. PaBEHCTBO BEKTOPOB.
JIeHiCTBHS C BEKTOpaMU: CII0)KEHUE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXKEHUE
BeKTOpa Ha uucio. CBOMCTBA ClI0XKEHHsI BEKTOpoB. CBOICTBA YMHOXXEHHs BEKTOpa Ha uucio. [lonsartue
KOMIUTaHapHble BeKTOpbl. [Ipn3Hak KoMIiaHapHOCTH TpEX BeKkTOpoB. IIpaBwio mnapamnenenunena.
TeopeMa O pas3noOKEHHHM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BekTopaM. IIpsMoyrosbHas cucrema
KoopauHat B npocTtpaHcTtBe. KoopawHatsl BekTopa. CBs3p MeXAy KOOpPAMHATAMHM BEKTOpA H
KOOpJAMHATaMM TOYEK. YTOJI MEXKAy BeKTopaMmu. CKaJIIpHOE TPOU3BENEHNE BEKTOPOB.

11 KIIACC



Tesa BpanieHus

[TonsTHs: UIMHAPUYECKas MOBEPXHOCTh, KOHUYECKasl MOBEPXHOCTh, chepuueckasi MOBEPXHOCTb,
oOpasyrolye MoBepxXHOCTe. Tena BpalleHUs: IWIMHAP, KOHYC, YCEUYEHHBIH KOHYC, cdepa, wmiap.
B3aumHoe pacnonokenue chepsl M IIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallIeHUs Ha TUIOCKOCTH. Pa3BépTka nmnuHapa u konyca. CuMMeTpus cepsl u mapa.

O6béM. OcHOBHBIE cBOWicTBAa O00BEMOB Ten. Teopema 00 00bEME MNPSAMOYTOIBLHOTO
napayuienenuneaa u cieAcTBus u3 He€. OObEM NpSIMON ¥ HAKIIOHHOW MPU3MBI, [IMIUHAPA, TUPAMUIBI |
KoHyca. O0bEM I1apa U MapoBOro CErMEHTA.

KoMOuHanmu Ten BpalleHHs W MHOTOTPaHHUKOB. [lpu3ma, BhMcaHHas B MUJIUHAP, OMUCAHHAS
oxono muiuHapa. Ilepeceuenue cdepsl u mapa ¢ mwiockocThio. Kacanue mapa u cdepbl MmI0CKOCThIO.
[ToHsiTHE MHOTOTpaHHUKA, OMHUCAHHOTO OKOJO C(epbl, cPepbl, BIMCAHHONH B MHOTOIPAHHUK WU TEIO
BpaIlCHUS.

[Tnomane MOBEPXHOCTH NMIWHApA, KOHYyca, Iuomans cdepsl U e€ uacreid. Ilomobue B
npoctpancTtBe. OTHoleHHE 00BEMOB, IUIOMIael MoBepxHOocTel moao0HbIX ¢uryp. [IpeoOpazoBanue
nomoo6wusi, roMoTeTHs. Perenre 3a1a4 Ha MIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoenue cedyeHHid MHOTOIPAHHUKOB M Te€J BpAIICHUS: CEUYECHUS IWIMHIpA (MapauielbHO U
MEePHEHUKYISIPHO OCH), CEUCHHS] KOHyca (MapauiesibHble OCHOBAHUIO M MPOXOJAIINE Yepe3 BEPIIUHY),
CeYeHMs IIapa, METOAbl MOCTPOEHUS CEUYECHUM: METOJ CJEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS,
METOJ1 IEPEHOCA CEKYIIEH MIIOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpanctBe. Omnepanuu HajJ BEKTOpamMu. BekTopHOEe YyMHOXXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOr0 yMHOXeHHMs. [IpssMoyronpHas cuctema KOopAuHaT B rpocTpancTse. KoopauHatsl
BekTopa. Pasnmokenue BekTopa 1o 0Oasucy. KoopAuMHATHO-BEKTOPHBIM METOJl MNPU PEIICHUU
F€OMETPUUYECKHUX 3a/1a4.

JIBM:KeHNS B IPOCTPAHCTBE

JBwxenus mpoctpancTBa. OtoOpaxkenus. JIBmxeHus u paBeHCTBO ¢uryp. OOmmMe CBoOWCTBa
JBW)KCHUW. Buabl JBWKEHUN: MAapaJUICIbHBIA IEPEHOC, UEHTpPaJbHAs CUMMETpPHS, 3€pKajbHas
CUMMETpHsI, TOBOPOT BOKPYT Ipsimoil. [IpeoOpazoanus mogodus. [psamas u chepa Diinepa.



ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA «I'EOMETPUS»
(YI'IYBJIEHHBIN YPOBEHDb) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:knanckoe BOCIIMTAHUE:

c(OPMHPOBAHHOCTh TPAKIAHCKOW MO3ULMHU OOYYAroOIIErocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHUHCKOro O0OIlecTBa, IMpPEACTaBICHHE O MaTeMaTUYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBICHHUH, MPOIENyp TIPa)IaHCKOro oOmecTBa (BBHIOOPHI, OMPOCHl U JIPYroe),
yMEHHE B3aUMOJCHCTBOBATh C COLMAIbHBIMU HMHCTUTYTaMHU B COOTBETCTBHUM C HUX (DYHKUUAMU H
Ha3HAYCHHUEM,;

2) naTpUOTHYECKOEe BOCIIUTAHME:

c(OPMHUPOBAHHOCTh POCCHIMCKON TPaKAAHCKOH HIECHTUYHOCTH, YBaKEHUS K NPOIUIOMY U
HACTOSILIEMY POCCUMCKOM MaTeMaTWKH, LEHHOCTHOE OTHOLIEHHWE K JOCTHXKEHHUSM POCCHUHCKHX
MAaTEMATUKOB U POCCHMCKOM MAaTEMAaTHYECKOM WIKOJIbI, MCIIOJIb30BAHUE 3THX JIOCTHKEHUH B JIPYIHUX
HayKaX, TEXHOJIIOTHSIX, Chepax SIKOHOMUKU;

3) AyXOBHO-HPaBCTBEHHOE BOCIMTAHHE:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH pOCCHICKOrO0 Hapoja, CPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HaHMsI, 3TUYECKOTO IMOBEACHMSI, CBSI3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM JIOCTH)KEHUN HayKH U
JeSITeNIbHOCThIO YYEHOT0, 0OCO3HAHUE JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

4) 3cTeTHYECKOE BOCIIUTAHHE:

3CTETUYECKOE OTHOLIEHHWE K MHpPY, BKIIOUYas 3CTETHUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33]a4, PEIICHHUH, pacCyKIeHUH, BOCIPUUMYHMBOCTh K MATEMAaTHYECKUM aCTIIEKTaM Pa3IHYHBIX
BUJIOB UCKYCCTBA;

5) puznueckoe BocniuTanme:

c(OpMUPOBAHHOCTh YMEHHUS NMPUMEHATH MaTeMaTHYeCKHe 3HaHHs B HHTEpecax 3/I0pOBOT0O H
Oe3omacHoro obpasza XH3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/0pOBBIO (3I0pPOBOE MUTAHWE,
cOaNaHCUPOBAHHBIA PEXUM 3aHIATUA M OTIbIXa, peryispHas (usnueckas aKTUBHOCTbH), (pU3MUEecKoe
COBEPUIEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIBHON JAESTENBHOCTbIO;

6) TpyaoBOe BocIUTAHME:

TOTOBHOCTb K TpPYyIy, OCO3HAHHUE IICHHOCTH TPYAOIIOOWs, HMHTEpeC K pa3Iu4HbIM cdepam
npoeccruoHaNbHOM 1eATeIbHOCTH, CBSI3aHHBIM C MAaTEMATHUKON U €€ MPUJIOKEHUSIMU, YMEHUE COBEpIIaTh
OCO3HAaHHBIM BBIOOp Oyaymiedl mpodeccur ¥ pealn30BBHIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa3oBaHHI0O M caMOOOpa30BaHUIO HAa MPOTSKEHUU
BCEH JKM3HM, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHMHM MPAKTHUUECKUX 3a/ady MaTEeMaTUYECKOU
HaIpaBJIEHHOCTH;

7) 3K0JIOTMYECKOe BOCTIMTAHUE:

c(OPMUPOBAHHOCTH 3KOJIOTUYECKON KYJIbTYphl, IOHUMAaHHE BIMSHUS COLUATBHO-IKOHOMUYECKUX
MPOIIECCOB HA COCTOSIHME TPHPOJHOW M COLMAIBHOW Cpelbl, OCO3HAaHHE TIJI00AIBHOTO XapakTepa
9KOJIOTMUECKUX MpoOJeM, OpHUEeHTallMsd Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUM 7S peleHus 3a7ad B
00JIaCTH OKpY’Kalolle cpeibl, TNIAHUPOBAHUE MOCTYNKOB M OLIEHKU UX BO3MOXHBIX MOCIEICTBUN IS
OKpYKarollei Cpeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHMUSA:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHON TMpaKTUKHU, TOHMMAaHUE MAaTeMaTUYeCKOM HAyKH Kak CQepbl YeIOBEYECKOU
NeSITeIbHOCTH, 3TAloB €€ pa3BUTUS M 3HAYUMOCTU JJISl Pa3BUTHs LMBUIN3ALMHU, OBJIAJIEHUE SI3BIKOM
MaTeMaTHKUA U MaTeMaTUYECKON KyJIbTYpPOM KaK CPEeJICTBOM MO3HAHUS MHUPA, TOTOBHOCTh OCYILIECTBISAThH
MIPOEKTHYIO U HCCIIEA0BATEIbCKYIO I€ATEIbHOCTh MHANBHUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHbIEC YHHMBEPCAJIbHbIE YUeOHbIe 1eCTBUS
Ba3oBble JJoruuyeckue aeiicTBUA:



BBISIBJISITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MATEMAaTUYECKUX OOBEKTOB, MOHSTHUH,
OTHOIICHUN MEXAY MOHITUIMH, (POPMYIUPOBATH ONpPEACIECHUS TOHATUN, yCTaHABIUBATh CYIIECTBEHHBIN
MpU3HAK KIacCU(PUKALUN, OCHOBAHUS /1711 OOOOIICHHS U CPABHEHHSI, KPUTEPUH MTPOBOAMMOTO aHAIIH3A;

BOCHPUHHUMATh, (GOpPMYyIHPOBATh W  MpPeoOpa3OBbIBATh  CYXKACHUS:  YTBEPAUTENbHbIE U
OTpUIaTeNbHbIC, EANHUYHBIC, YACTHBIC U OOIIUE, YCIOBHEIC,

BBISIBJISITh MaT€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U NMPOTUBOpEUns B (pakTax, NaHHBIX,
HAONIONICHUSAX W YTBEPXKICHUSX, TMpeAararb KPUTEPUU JUIS BBISIBICHUS 3aKOHOMEPHOCTEH W
MPOTUBOPEUHIL;

JenaTh BBIBOJABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKM, JCAYKTHMBHBIX M HHIYKTUBHBIX
YMO3aK/IIOUeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEILHO JIOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPXKJICHUU (TpsIMble M OT
MIPOTUBHOT0), BBICTpaWBaTh apryMEHTAllMIO0, MPUBOAUTH MPUMEPbl U KOHTPIPHUMEPHL, OOOCHOBBIBATH
COOCTBEHHBIC CYKJICHUS 1 BHIBOJIBI;

BbIOMpaTh crnocob pemieHus y4eOHOM 3amaun (CpaBHHMBAaTh HECKOJIbKO BapUAHTOB pELICHHS,
BEIOMpaTH HarOOJIee OIXO SN ¢ YYETOM CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBrble uccienoBarejhLCcKue AeliCTBHA:

WCIIOJIb30BaTh BOMPOCHI KAaK WCCIICOBATEILCKANA WHCTPYMEHT TO3HAHUA, (HOPMYIHPOBATH
BOMPOCHI, (PUKCUPYIOIINE NMPOTUBOPEUNE, MpobdieMy, YCTaHABIUBATh UCKOMOE U JaHHOE, (OPMUPOBATH
TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIUIO, MHEHUE;

MIPOBOANUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIM AKCIEPUMEHT, HCCIEAOBAHHUE IO YCTaHOBJICHUIO
OCOOCHHOCTEH MaTEeMaTHYECKOrO OOBEKTa, SIBICHHS, IMPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMHU, SIBJICHUSAMH, IPOLIECCaAMU;

CaMOCTOSITENILHO (D OpPMYJIHpPOBaTH OOOOINEHUST ¥ BBIBOJABI IO pe3yJbTaTaM MPOBEIEHHOTO
HaAOJIIO/ICHUS, HUCCIIEIOBAHMsI, OLEHUBATh JOCTOBEPHOCTh IOJYUYEHHBIX pE3yJbTaTOB, BBIBOJAOB H
000011eHMIT;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIECcCa, a TAaKKE BBIIBUraTh MPEIIOJIOXKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHSIX.

PabGora ¢ unopmaumeii:

BBISIBJIATH AePUIIMTH HHPOPMAIUH, TaHHBIX, HECOOXOAMUMBIX JIJIsi OTBETAa HA BOIIPOC U JUIS PEIICHHUS
3a/1a4u;

BBIOMpATh MHPOPMAITUIO U3 UCTOUYHUKOB PA3IMYHBIX THUIIOB, aHATH3UPOBAThH, CHCTEMATU3HPOBATH U
HMHTEPIPETUPOBATH HHPOPMAIIUIO Pa3IMYHBIX BUIOB U (OPM MPEICTABICHUS;

CTPYKTYypUpOBaTh WH(MOPMAIHIO, TPEACTaBIATh €€ B pasIUYHBIX (opmax, WILTIOCTPUPOBATH
rpauIecKu;

OIICHUBATh HAAEKHOCTh MH(POPMAIIHH 110 CAMOCTOATEIHHO C(HOPMYITHPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA

Oo0menue:

BOCIIPUHUMATH U (OPMYIIUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBHSMH U LIETSIMHU OOIIEHUS,
SICHO, TOYHO, FpaMOTHO BBIpa)KaTI) CBOHO TOLIKy 3peH1/1${ B yCTHBIX U IIHCBMEHHBIX TEKCTAaX, OdaBaThb
MOSICHEHHUS 110 X0y pelIeHUs 3a/1a4ui, KOMMEHTUPOBATh MOJIYYEHHBIN pe3yJIbTaT;

B X0J1¢ 00CYXICHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOM TeMbI, IPOOIEMBI, peraeMoin
3a/1aud, BBICKA3bIBaTh WJEW, HAICJICHHBIE HAa TOUCK PEIICHMs, COIMOCTaBISATh CBOM CYXKICHUS C
CY)K)IeHI/ISIMI/I npyrnx y‘IaCTHI/IKOB auaiora, O6H2lpy>1(I/IBaTI) pasnnqne n CXO0IACTBO HO3HHI/II>1, B
KOppeKTHOH opMme GopMyIHpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHHUS;

Hpe)ICTaBJ'ISITI) pe?;y.]'II)TaTI)I pemeHI/m 3aJa4u, 3KCHepI/IMeHTa, HUccCJIe10BaHusd, HpO@KTa,
CaMOCTOSITENIbHO BBIOMPATh (opMaT BBICTYIJICHHS C YYETOM 3ajad MPEe3eHTAlMd H ocoOeHHOoCTel
ayJIUTOPHH.

PerynsiTuBHbIC YHUBEpCAJIbHbIE y4eOHbIe 1eiicTBUSA
Camoopranusanus:



COCTABJIATH IUJIaH, AJITOPUTM PEIIEHUs 3a[aul, BEIOUPATh CIIOCO0 pelIeHHs ¢ Y4ETOM UMEIOIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apr'yMEHTHPOBATh U KOPPEKTUPOBATh BapHAHThI PEIICHUI C
y4€TOM HOBOI HH(pOpMAIHH.

CaMOKOHTPOJIb, JMOIHMOHAJIbHBIH HHTEJIEKT:

BJIQ/IeTh HAaBBIKAMH IO3HABATENBHOM pedIeKCHH KaK OCO3HAHMS COBEpIIAEMBIX JCUCTBUH U
MBICIIMTEIBHBIX IPOLECCOB, MX pPE3YyJbTATOB, BIAAETh CIHOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS
IpoLecca 1 pe3ysibTaTa pelieH!sl MaTeMaTH4eCKON 3a1auH;

IIPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTB IPU PELICHUH 3aJa4H, BHOCUTb KOPPEKTHUBBI
B JCATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, NAHHBIX, HAHJEHHBIX OIIMOOK, BBISIBICHHBIX
TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pPE3yJbTaTa LEIU U YCIOBUSAM, OOBSICHATH NPUUYMHBI JTOCTHIKEHUS WIH
HEIOCTHKEHUS Pe3yIbTaTOB JEATEIbHOCTH, HAXOAUTh OIINOKY, AaBaTh OLEHKY IPUOOPETEHHOMY OIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MIOHMMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOM U MHAMBUIYaIbHON paOOThI IPU PEIICHUN
y4eOHBIX 3a]a4, IPUHUMATh 1I€JIb COBMECTHOW J1€ATENbHOCTH, IUNIAHUPOBATh OPraHU3aLllI0 COBMECTHOM
paboThl, pacupenensTb BuAbl pabOT, JOroBapUBATHCS, OOCYXAAaTh IPOLECC M Pe3ysbTaT pPaboTHI,
0000111aTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IPYIIOBBIX (hopMax paboThl (00CYkAE€HUS, 0OOMEH MHEHUH, «MO3TOBBIE IITYPMBbI» U
UHBIE), BBINOJHATH CBOKO YacTb pabOThl U KOOPAMHUPOBATH CBOM JCHCTBUS C JPYTMMHU UJIEHAMMU
KOMaH/Ibl, OLIEHUBATh Kau€CTBO CBOETO BKJIAJa B OOLIMH MPOAYKT MO KPUTEPUSIM, cHOpMYIUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJCHCTBUS.

HNPEAMETHBIE PE3YJIBTATbBI

K koniy 10 kiaacca oOydaronuiicss HAyqIuTCs:
CBOOOJTHO OIEPHUPOBATH OCHOBHBIMHM MOHATUSIMH CTEPEOMETPHM NPU PELICHWH 33a/7a4 U IPOBEICHUH
MaTeMaTHYECKHUX PacCy>KJICHUMH;
MIPUMEHSITh aKCHOMBI CTEPEOMETPHUHU U CIIECTBUS U3 HUX MPU PEIICHUU T€OMETPUUYECKUX 3a/1a4;
KJ1acCU(UIUPOBATh B3aHMMHOE PACIONIOKEHHE MPSAMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B NMPOCTPAHCTBE,
MPSIMBIX U IJIOCKOCTEHN B MPOCTPAHCTBE;
CBOOOJHO OINEPUPOBATH MOHATUSMH, CBSI3AHHBIMH C yIJaMH B IPOCTPAHCTBE: MEXKIY MpPSIMbIMU B
IIPOCTPAHCTBE, MEXY MPSAMOI U IIIOCKOCTBIO;
CBOOOJTHO OTIEPUPOBATH MOHATHIMHU, CBI3aHHBIMU C MHOTOI'paHHUKAMU;
CBOOOJTHO PpACHO3HABAaTh OCHOBHBIE BUABI MHOTOTPAHHUKOB (IpU3Ma, NHpaMHIa, MPSIMOYTOJIbHBIHN
napasuiesienume/, Kyo);
KJ1accuUIUPOBAaTH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS /ISl KJIACCU(PUKAIUY;
CBOOOHO ONEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPaHHUKOB IIOCKOCTHIO;
BBIMOJHATh MapalljieIbHOe, LEHTPaJbHOE U OPTOrOHAJIbHOE MPOEKTUPOBaHUE (GUTYP HA TUIOCKOCTb,
BBITIOJHATH U300pakeHus (PUryp Ha IJI0CKOCTH;
CTPOUTH CEYEHUS] MHOTOIPAHHUKOB Pa3JIMYHBIMU METOJIaMH, BBIIIOJIHATH (BBIHOCHBIE) TUIOCKUE YEPTEKU
U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHHU3Y;
BBIUUCIIATH IUIOINAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (IIPHU3Ma, MUPAaMU/A), T€OMETPUYECKHX Tell C
npuMeHeHueM Gpopmy,
CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUMMETPHUS B MIPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTh CUMMETPHH,
LEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYDBI;
CBOOOJTHO OTIEPHPOBATH MOHSATHIMH, COOTBETCTBYIOIIMMH BEKTOpAaM M KOOPAWHATaM B TIPOCTPAHCTBE;
BBITOJIHATH IEHCTBUS HaJl BEKTOPaMU;
pemarh 3aJa4d Ha JI0Ka3aTelbCTBO MAaTEMaTHMUYECKMX OTHOIIEHWH M HaX0XJIEHHE T'€OMETPUUYECKUX
BEJIMYUH, TPUMEHSsS HW3BECTHbIE METOAbI INpPHU PEHIeHUHd MaTeMaTHYeCKHUX 3ajjad IOBBIIIEHHOTO U
BBICOKOT'O YPOBHSI CJIIOKHOCTH;
MPUMEHSTh MPOCTEHIINE MPOrpaMMHBIE CPEICTBA U AJNEKTPOHHO-KOMMYHHMKAI[MOHHBIE CHCTEMBI IpPH
PELIEHNN CTEPEOMETPUUECKHUX 33/1a4;



W3BJIEKaTh, MpPeoOpa3oBbIBAaTH M HMHTEPHPETUPOBAaTH  MHPOpPMALMIO O  MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUTYypax, MPEeACTABICHHYIO Ha YepTeKaxX U pUCYHKaX;
MIPUMEHSTh IIOJyYEHHBbIE 3HAHWS Ha IpPaKTUKE: CPAaBHHUBATh M aHAJIU3MPOBATh pPEAJbHBIE CHUTYyalUH,
MPUMEHSITh M3yYEHHbIC MOHITHS B MPOIECCe MOMCKA pPEIIeHUs MaTeMaTH4YecKu Cc(OopMyTUpOBAHHOM
mpoOJIeMBbl, MOJETUPOBATh pEAIbHBIC CUTYallMH Ha SI3bIKE TE€OMETPUH, HCCIENOBATh IOCTPOCHHBIE
MOJIETTU C UCIHOJIb30BAHUEM TE€OMETPUUYECKUX TIOHATUH W TEopeM, ammapara airedpbl, periath
MIPaKTUYECKHE 3a/1a4H, CBSI3aHHBIE C HAXOKJIEHUEM IN€OMETPUUYECKUX BETUUNH;
UMETh NPEJCTaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTUS T€OMETPUM KaK COCTaBHOW yacTH (pyHIAameHTa
Ppa3BUTHS TEXHOJIOTHIA.

K xoniry 11 kiaacca o0ydaromuiics HAy4YUTCS:
CBOOOJHO ONEpPUPOBATH IMOHATUSMH, CBA3AHHBIMU C LWIMHIPUYECKOM, KOHHYECKOW U cepuueckoit
MOBEPXHOCTSAMH, OOBSACHATH CIIOCOOBI MOJTyUeHHUS;
OIIEpPUPOBATH MOHATHIMH, CBSI3aHHBIMH C TeJIaMH BpaIlleHUs: LIWIMHIPOM, KOHYCOM, Chepoii U mapom;
pacmo3HaBaTh Tella BpamnieHus (MHIUHAP, KOHYC, cepa U map) u oOBSICHATH CIIOCOOBI TOTYUYEHUS TE
BpalICHUS;
KJ1accu(UIUPOBaTh B3aUMHOE PACIONIoKeHUe chephl U MII0CKOCTH;
BBIUMCIISTH BEJIMYUHBI SJIEMEHTOB MHOTOTPAHHUKOB U TEJl BpallleHusl, 00BEMBI U TIOUIAIA MOBEPXHOCTEN
MHOTOTPaHHUKOB U TE€J BPALCHUsI, FEOMETPUUECKUX TeJl C IPUMEHEHHUEM (OpMYJI;
CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBA3AHHBIMU C KOMOMHAIMSIMU TEJ BPALLEHUS 1 MHOIOI'PaHHUKOB:
MHOT'OI'paHHHK, BIMCAaHHBIA B chepy M OMHUCaHHBIN OKOJIO cdepbl, cepa, BIUCAaHHAST B MHOTOIPAaHHUK
WM TEJO BpallleHUs;
BBIYUCIISITH COOTHOUICHHSI MEXKY IUIOIIAIIMU TOBEPXHOCTEN U 00bEMAaMHU MTOI00HBIX TeET;
n300paxaTh HU3ydaemble (QUIYpPbI, BBHIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHUS TEJ BpaIlCHUS;
U3BIICKaTh, HMHTEPIPETHPOBATH U  NPEoOpa3oBbIBaTh  HMHOOPMAIMIO O  MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUTypax, MPeACTaBICHHYIO Ha YepTekaxX U pUCYHKaX;
CBOOOHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;
BBIIIOJIHATH OIl€palluy HaJ BEKTOPAMU;
3a/1aBaTh IVIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpJUHAT;
pelaTh reOMeTpUYECKUE 3aja4ul Ha BBIYMCICHUE YIVIOB MEXY NPSMBIMU U IUIOCKOCTSIMH, BBIYUCIIEHHUE
PacCTOSHUN OT TOYKHU JIO0 IJIOCKOCTH, B LI€JIOM, HAa MPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/a MpHU
pelIeHny;
CBOOOJTHO OIEPHUPOBATH TMOHATHSIMM, CBSI3aHHBIMH C JBIKEHHEM B IPOCTPAHCTBE, 3HATh CBOWCTBA
JIBKCHHI,
BBITOJTHATH U300pa’KeHUsI MHOTOTPAHHUKOB U TEJ BPAIICHUS MIPH MapajieIbHOM NEPEeHOCe, IEHTPATBHOM
CUMMETPUH, 3€pKaIbHON CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus o100us;
CTPOUTb CEUYEHUS MHOTOTPAHHMKOB M Tl BpaUICHMs: CEUeHUs IWIMHApa (mapajule]bHO U
MEePIEeHIUKYIISIPHO OCH), CEUeHUs] KOHyca (mapajuiebHble OCHOBAHUIO M MPOXOJAIIUE YepPEe3 BEPIIUHY),
CEYEHHUs 11apa;
HCIIOJIb30BaTh METOJ/bl IOCTPOEHHUS CEUEHHWI: METOJ CJEI0B, METOJ BHYTPEHHETO INpPOEKTHPOBAHMS,
METOJ] IEPEHOCA CEKYLIEH TUIOCKOCTH;
JTIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHNUS;
IPUMEHATh TeOMeTpuyeckhe (akThl I PELICHUs CTEPEOMETPHUECKUX 3a/ad, Ipernoararimx
HECKOJIBKO LIaroB PeleHus], €CIU YCIOBUS IPUMEHEHUSI 3a/1aHbl B IBHOW U HESIBHOU (hopme;
pemath 3aja4d Ha JI0Ka3aTelbCTBO MAaTEMaTHUYECKMX OTHOIIEHWH M HaXO0XKJIEHHE T'€OMETPUUYECKUX
BEJINYNH;
IIPUMEHSTh NPOrPaMMHBIE CpPEICTBA U D3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBI IIPU PELICHUH
CTEPEOMETPUYECKHX 3a/1a4;
MIPUMEHATH TOJYYEHHbIE 3HAHMS Ha MPAKTUKE: CPAaBHMBATh, aHAIM3UPOBATh M OLICHMBATh pPEAJIbHbBIC
CUTyalluu, MPUMEHITh HW3YUYEHHbIE TIOHSATHUS, TEOPEMBbl, CBOMCTBa B IpOIECCE IOMCKAa pEIICHUs
MaTeMaTH4ecku CcGOPMYJIUPOBAHHON MpOOJEeMbl, MOJAETUPOBATh pealbHbIE CHUTyallMM Ha fA3bIKE



TreoOMCETpHH, UCCICAOBATH IMOCTPOCHHBIC MOJACIIN C UCITIOJIb30BAHUCM I'COMCTPHUYCCKUX HOHATUHU U TCOPCM,
anmapara aireOpbl, pemaTh NPaKTHYECKHUE 3aJadyM, CBS3aHHbIE C HAXOXKIECHHEM TIeOMETPUUYECKUX
BEJIUYNH,;

UMETh MPEACTaBICHUS 00 OCHOBHBIX ATanax pa3BUTHA T'€OMETPUHM KaK COCTaBHOM 4acTu (yHIaMeHTa
Pa3BUTHS TEXHOJIOTHA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIACC

Nen/m HammeHoBaHMe pa3/iesioB U TeM NPOrpaMMbl

1 BBenenue B ctepeoMeTpuo
B3anMHOe pacnosiokeHue NpsMbIX B IPOCTPAHCTBE

[TapamienbHOCTh NPSIMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE

(O8]

[lepneHIUKyYISPHOCTH MPSAMBIX U MJIOCKOCTEH B
IIPOCTPAHCTBE

n

VYTrasl ¥ paccTosIHUA
MHororpanHuku
BexTops! B IpocTpaHcTBE

0 3 N W

[ToBTOpEHME, 0000IIEHNE U CUCTEMATHU3AINS 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acos

KoHnTpoibHbIe IIpakTH4eckue
Bcero

padoThbI padoThbI

23 1

6 1

8
25

16 1

7 1

12

5 1
102 5 0

DJIeKTPOHHbIE
(uudposrbie)
oOpa3oBaTe/ibHbIE

pecypchbl



11 KJIACC

KonunyectBo 4yacos DJIeKTpOHHbIe (LM (ppoBbIE)
Ne ni/m HaumenoBaHue pa3ieioB M TeM NPOrpPaMMbl Beero KoHTpoJbHbIe IpakTHyeckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypcsbl
| AHanuTayeckasi reoMeTpus 15
) HOBTOPGHHC, 00o0111eHue U cucTeMaTH3alus 15 1
3HaHUHI

3 O06BEM MHOTOTpaHHUKA 17 1

4 Tena BpaieHus 24 1

5 [Tnomaayu moBepXHOCTH M 0OBEMBI KPYTIIBIX TEI 9 1

6 JIBUKeHU 5 1

7 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIMS 17 1

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



ITOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbBbIE
ara uugposbie
Neni/m Tema ypoka A
yp Beero KOﬁHTpOJILHbIe HpﬁaKanecRne UIyueHHs | 0GpasoBaTEIbHEIe
padoThI padoThI pecypee

OcHoBHbI€ NpaBUiIa U300paKEHUS HA PUCYHKE
1 IUIOCKOCTH, MapajlIeIbHBIX MPSAMBIX (OTPE3KOB), 1
CepeIMHbl OTpe3Ka

[TonsiTust crepeoMeTpun: TOUKa, mpsimas,
IUIOCKOCTB, IpOCcTpaHcTBO. OCHOBHBIE NpaBuia
2 M300paKeHHsl Ha PUCYHKE IIJIOCKOCTH, 1
napaieNIbHbIX MPSMBIX (OTPE3KOB), CepeIMHbI
oTpe3Ka

[TonsiTus: nepecexarouecs MmIoCKoCTH,
3 nepeceKarorecs npsimasi ¥ IIOCKOCTb; 1
HOJIyIIPOCTPAHCTBO

[TonsTHs: nepecekarommecs IOCKOCTH,
4 nepeceKaromuecs mpsimMasi ¥ miocKoCTh; 1
HOJIyIIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHNE IPOCTENILINX
5 IPOCTPAHCTBEHHBIX (PUTYD, HECYIIECTBYIOLINX 1
00BEKTOB

MHororpaHHHUKH, H300pakeHHEe TPOCTEHIIINX
6 MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIIHNX 1
00BEKTOB

AxcuoMel CTCPCOMCTPHUH U IICPBBLIC CICIACTBUA U3
HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEIACTBUS U3
HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIIECCTBUS U3
HUX. CriocoObl 3a7jaHus IPSIMBIX U TIJIOCKOCTEH B
npoctpancTBe. O003HaYEHUS TPSIMBIX U
IIOCKOCTE



10

11

12

13

14
15

16

17

18

19

N300pakeHne ceUeHH MMpaMHIbl, KyOa 1
IPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 ux peopa.
H300paxeHue nepeceuyeHus moayuyeHHbIX
I10cKocTel. PackpammBanue NOCTPOEHHBIX
CEUYECHU pa3HBIMU [[BETAMU

N306paxeHune ceyeHUi nupamuibl, Kyoa u
IPU3MBI, KOTOPbIE MTPOXOIAT Yepe3 ux peopa.
N306paxeHue nepeceyeHus NoayuyeHHbIX
IUI0CKOCTEN. PackpamyBaHue MOCTPOECHHBIX
CEYEHUH Pa3HBIMM LIBETAMU

N306paxeHune ceyeHUi nupamuibl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOIAT Yepe3 ux p&opa.
N3006paxeHue nepeceyeHus noayyeHHbIX
II0CKOCTEN. PackpammBaHue MOCTpOECHHBIX
CEYEHUH Pa3HBIMM LIBETAMU

N3o06paxeHune cedeHni nmupamuibl, Kyda u
IPU3MBI, KOTOPbIE MTPOXOIAT Yepe3 ux peopa.
N300pakenune nepecedyeHns MoJTy4eHHbIX
IUIOCKOCTEN. PackpanBaHue MOCTPOEHHBIX
CEYEHUH Pa3HBIMU LIBETaMU

Mertoa cneoB Uil HOCTPOCHUS CEUEHUI

MerTton cie10B JUIsl IOCTPOSHUS CEUEHUI.
CaolicTBa nepeceyeHui MPSIMbIX U MIIOCKOCTEN

Meton cneoB sl TOCTPOEHUS CEUCHUH.
CaolicTBa nepeceyeHu MPSIMbIX U TNIOCKOCTEN

[Moctpoenue cedenuii B nmupamuze, Kyoe 1o Tpém
ToukaM Ha péopax. Co3gaHue BEIHOCHBIX YePTEKEH
Y 3aIIUCh 11aroB TOCTPOECHMUSI

[Moctpoenue cedenuii B nupamuze, Kyoe 1o Tpém
ToukaM Ha pEopax. Co3gaHue BEIHOCHBIX YePTEKEH
Y 3aIIUCh 11ar0B TOCTPOECHMUSI

[Toctpoenue ceueHuii B mupamuie, Kyoe mo Tpém
ToukaM Ha péOpax. Co3aHKe BHIHOCHBIX YepTEKeEH
Y 3aIIUCh 11aroB NOCTPOCHMUS

10.10.2025

14.10.2025
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21

22

23

24

25

26

27

28

29

30

[TocTpoenue ceuenuit B mupamue, Kyoe mo Tpém
ToukaM Ha pEOpax. CoznaHne BBIHOCHBIX YepTexel
Y 3aIIUCh IIAroB IOCTPOCHMUS

[ToBTOpenue manumerpun: Teopema o
POMOPIMOHANBHBIX 0Tpe3kax. [logodue
TPEYTOJILHUKOB

[ToBrOpenne manumerpun: Teopema MeHnenas.
Pacuetsl B ceueHMsIX Ha BBIHOCHBIX YEPTEkKaX.
Hcropust pa3BUTHS IIJITAHUMETPUU U CTEPEOMETPUHU

KonTponbHas paboTa "AKCHOMBI CTEPEOMETPUH.
Ceuenus"

BzaumHoe pacnonoxeHue IpsiMbIX B
npocTtpancTBe. CKpelBarouIecs npsmele.
[Ipu3HaKy CKpENMBAIOMINXCS TPSMBIX.
[TapaienbHbIE IPsIMBIE B IPOCTPAHCTBE

Teopema 0 CyI1eCTBOBAHUH U €IMHCTBEHHOCTH
MPSIMON MapaJifieTbHON JAHHOU MPSMOH,
MPOXO/ISIIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE
JeXxalen Ha TaHHou npsimoi. Jlemma o
NepEeCEeUCHUH MapauIeNIbHBIX MPSIMBIX TUIOCKOCTHIO

[TapamienbHOCTD TpeX MpsAMBIX. Teopema o TpEX
napaJIeIbHBIX IpsAMBIX. Teopema o
CKPELIUBAIOIINUXCA NIPSMBIX

[MapannensHoe nmpoexTupoBanue. OCHOBHbIE
CBOICTBA MMapaJUICITHHOTO MPOSKTUPOBAHHSL.
N3obpakenue pa3HbIx GUTyp B mapaieabHON
HPOEKIIUH

[lenTpanbHast mpoeKus. YTOII ¢
COHANPAaBJICHHBIMU CTOPOHAMH. YTOJ MEXKIY
HPSMBIMH

3aj1aun Ha JOKA3aTeNbCTBO U MCCIIEJOBAHUE,
CBSI3aHHBIE C PACIOJI0KEHHEM TPSMBIX B
IPOCTPAHCTBE

[ToHsTHA: MapaJUIENTbHOCTh NPSIMOM U TIJIOCKOCTH B



31

32

33

34

35

36

37

38
39

40

41

npocTtpancTie. [Ipu3Hak napanienbHOCTH MPAMOM
1 T1ockocTH. CBOMCTBA NapauIeIbHOCTU IPSIMON
U IUIOCKOCTH

['eomeTpryeckne 3a1a4n Ha BEIYUCICHUE U
JI0Ka3aTelIbCTBO, CBA3aHHBIC C I1APaJUICIIBHOCTHIO
IPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE

[TocTpoeHue cedyeHus, IpOXOIsIIEro yepes
JAHHYIO NIPSMYIO Ha YEPTEXKE U NapalIeIbHOTO
JIpyrou npamoi. Pacuér oTHomeHuin
[TapannenpHas npoeKuus, IPUMEHEHUE s
HOCTPOCHMS CEUEHUH KyOa 1 nmapaenenunesa.
CaoiicTBa napasuienenurneia 1 mpu3Mbl
[Tapannensuble mnockoctu. Ilpusnaku
MapajuyIeIbHOCTH JIBYX IUIOCKOCTEN

Teopema o napamieaIbHOCTH U €IUHCTBEHHOCTH
MJIOCKOCTH, MMPOXOJISIICH uepe3 TOUKY, He

IMPpHUHAJICIKAIITY IO Z[aHHOﬁ IIJIOCKOCTHU U CICACTBUA

u3 Heé

CaoiicTBa napajjieNbHBIX TUIOCKOCTEN: O
apajjIeIbHOCTH MPSIMBIX IIEPECEUYEHUS IPU
MIEPECEUCHUH JBYX MapaJUICIbHBIX IIJIOCKOCTEN
TpeTbei

CBoiicTBa MapayIeIbHBIX TUIOCKOCTEH: 00
OTpe3Kax NapajljiedbHbIX MPSIMBIX, 3aKITHOYEHHBIX
MCXKAY NapaliICJIbHBIMU INIOCKOCTAMMU, O
[IEPECCYCHUU NPAMOU € ABYMS NapaJlIeIbHBIMU
IUIOCKOCTSIMU

[ToBTOopenue: Teopema I[ludaropa Ha MIOCKOCTH
[ToBTOpEHME: TPUTOHOMETPUS IPSIMOYTOIHLHOTO
TpeyroJbHUKa

CaoiicTBa Ky0a U IPSIMOYTOJILHOTO
napajuiesienumneia

Brruncnenue AjimH OTPE3KOB B KyOe U
PSIMOYTOJIBHOM Tapa’iiesenure e



42

43

44

45

46

47

48

49

50
51
52
53
54

55

56

57

[leprieHANKYASIPHOCTH MPAMON U TIIOCKOCTH.
[Ipu3Hak neprneHauKyJISPHOCTH IPSIMOU U
IUIOCKOCTH

[lepneHauKyISIPHOCTD IPSAMOM U INIOCKOCTH.
[Ipu3Hak nepneHuKyISIPHOCTH NIPSIMON 1
IUIOCKOCTH

Teopema 0 CylIeCTBOBAaHUU U €IMHCTBEHHOCTH
IPSIMOM, IPOXOASILEN YepE3 TOUKY IIPOCTPAHCTBA
U TIePIEHANKYJISIPHON K IJIOCKOCTH

[110cKOCTH U EepHEHIUKYIISIPHbIE UM MIPSIMbIE B
MHOTIOTpaHHHUKaX

[110CKOCTH M NEPICHANKYIISIPHBIE UM IIPSIMBIC B
MHOTOTpaHHHMKaX

[lepnennukynsp u HakinoHHas. [loctpoenue
NEPIECHIUKYJIAPA U3 TOYKU Ha MPSAMYIO
[Tepnenaukynsap u HaxnoHHas. [loctpoenue
NEPIEHIUKYIIIpa U3 TOUKU Ha NPSIMYIO

Teopema o Tpéx nepreHaAnKyapax (npsamas u
oOpatHast)

Teopema o Tpéx nepneHAUKyIsApax (mpsmas u
oOpatHast)

Yroa Mexxay CKpelMBarIIMMHKCS IPSIMBIMU
[Touck nepneHANKYJIIAPHBIX MPSAMBIX C IIOMOILBIO
NEPIEHIUKYIISPHBIX TNIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHNE

[Toctpoenue ceuenuii kyba, mpU3Mbl, PABUIHLHON
IIUPAMHUJIBI ¢ TOMOLIBI) OPTOTOHAIBHON ITPOEKIIMH
[TocTpoenue ceuenuii kyda, MPU3MBI, TPABUILHOM
MUPAMHU/JIBI ¢ TOMOIIBIO OPTOrOHAJIBLHON ITPOEKIIMU
CumMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO
m1ockocTh. [IIOCKOCTH CUMMETpHUH B
MHOTOTpaHHHMKaX

[Tpu3HaK neprneHAUKYISIPHOCTH MPSIMOH U
IUIOCKOCTH KakK CJIEICTBUE CUMMETPUH
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59

60
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62

63

64

65

66

67

68

69

70

71

72

[IpaBuibHBIE MHOTOTpaHHUKH. Pacu€T paccTosiHuiA
OT TOYKH JI0 IJIOCKOCTH

IIpaBunbHBIE MHOTOTpaHHUKU. Pacy€T paccTosHu
OT TOYKH J0 IJIOCKOCTH

CrniocoObl OIyCTUTh NEPIEHANKYJIISAPbI: CUMMETPUS,
C/IBUT TOYKHM IO NapajIeIbHON MPSIMOii

CnBur 1o HenapaJyIeabHOU NPSMOM, U3MEHEHHE
paccTostHui

KontponsHast padora "B3aumnoe pacrnonoxenue
MPSIMBIX U TJIOCKOCTEW B TPOCTpAHCTBE"

[ToBTOpEHME: yroa MKy MpsIMbIMU Ha
MJIOCKOCTH, TPUTOHOMETPHS B TPOU3BOJILHOM
TpeyrojbHUKE, TEOpeMa KOCHHYCOB

[ToBTOpEHME: Yyron MEXKAY CKPEILUBAOIIUMUCS
IIPSIMBIMU B IIPOCTPAHCTBE

FCOMCTpI/I‘-IeCKI/IC MCTOIBI BEIYUCIICHUSA yIJia
MCXKAY NPsAMBIMHA B MHOT'OT'PAaHHUKAX

JIByrpanHsbIii yron. CBONCTBO JINHEWHBIX YTJIOB
JBYTPaHHOI'O yria

[Tepnienaukymnsipubie miiockoctu. CBOKCTBA
B3aMMHO NEPIEHANKYJISIPHBIX MIIOCKOCTEN

[Ipu3Hak nepneHuKyISIpHOCTH MJI0CKOCTEN;
Teopema O MPsIMOM MEPECEUEHHUs IBYX MIOCKOCTEN
NEPIEHIUKYIISIPHBIX TPEThEH MIIOCKOCTH

[IpsiMoyToBHBII Mapauienenunesn; Kyo;
MU3MEPEHMS, CBOMCTBA MPSAMOYTOJIBHOTO
napajuleJenune1a

Teopema o AMaroHa M NPSIMOYTOJIBLHOTO
napajuiejenuneaa v cieICTBUE U3 Heé
CrepeomeTpuueckue U NpUKIAJIHbIE 33]1a4H,

CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUCM MPSAMBIX
" IJIIOCKOCTH

[ToBTOpEeHME: CKpeLUBaloUIecs NpsMble,
napaJuieNbHbIC TUIOCKOCTH B CTaHJAPTHBIX
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74

75

76

77
78
79

80

81

82
&3
84

85
86
87
88
89
90

MHOI'OI'paHHHUKax

[Tapa napannenbHbIX JIOCKOCTEN Ha
CKPELIMBAIOIINXCS MPSAMBIX, PACCTOSTHUE MEXKITY
CKPEITUBAIOIINMHUCS IPSIMBIMHU B TIPOCTHIX
CUTYaLUsAX

PaccrosiHue OT TOUKH 10 IIJIOCKOCTH, PACCTOSHUE
OT IPSAMOM JI0 TNIOCKOCTH

Brruncnenue paccTosHUN MEX Ty
CKPELIUBAIOIIMMUCS IPSIMBIMU C IIOMOIIBIO
NEePIEHANKYISIPHON IIJIOCKOCTH

TpéxrpaHHslid yroj, HEPaBeHCTBA AJIs
TpexrpaHHbIX yrioB. Teopema Iludaropa, Teopembl
KOCHHYCOB ¥ CUHYCOB JUIsl TPEXIPAHHOIO yIJla

DneMEeHTHI CPEPUUECKOI TeOMETPUH:
reoJIe3nYeCcKre JIMHUU Ha 3emiie

KoHTponbHas padota "YT1Ibl U paccTossHUS"

CucreMmaruzanus 3HaHUK "MHOTOTpaHHUK U €70
3JIEMEHTHI"

[Iupamupa. Buasl nupamug. [lpaBunbaas
npaMuIa

[Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI.
[IpaBuibHas npuzMa

[Ipamoit mapauienenunes, NpsiMOyTOJIbHbBIN
napaiesienurne], Kyo

Brinyknble MHOrorpanauku. Teopema Dinepa

Brinyknbie MHOrorpanHuku. Teopema Jinepa.
[TpaBHIIBHBIE U OJIyIIPABUIBHBIE MHOTOTPaHHUKHU

KoHnTponbHas pabora "MHuororpanHuku"

[TonsiTHE BEKTOpA HA INIOCKOCTH U B IPOCTPAHCTBE
CyMMa BEKTOpOB

Pa3zHOCTBh BEKTOPOB

[IpaBuio nmapamenenunena

YMHOXEHUE BEKTOpa Ha YHUCIIO

—_— e



91 Paznoxenune BekTopa mo 6a3ucy Tpé€x BEKTOPOB, HE
JIeKalIMX B OOHOU IJIOCKOCTU

92 CkansipHo€e poU3BEICHUE

93 Brruncnenue yriia Mexay BEKTOpaMu B
MIPOCTPAHCTBE

94 [Tpocreiimue 3ajaun ¢ BEKTOpaMu

95 [Ipocreiimue 3a1auun ¢ BEKTOpaMu

96 [Ipocreiimue 3a1auun ¢ BEKTOpaMu

97 [Ipocreiimue 3a1auun ¢ BEKTOpaMu

98 O0o001IcHNEe U CHCTEMATH3aLKs 3HAHU I

99 O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUIT

100 O0o001IeHrEe U cUCTEMATH3AINs 3HAHUHI

101 HroroBasi KoHTpoIbHas paboTa

102 O000111eHrEe U CUCTEMATU3ALINS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

U VA U G GRS W G O R O G G G

102



11 KJIACC

KoaunuyecTBO 4acoB

Nen/m  Tema ypoka

Bcero

1 [ToBTOpenue tems! "KoopauHaTsl BEKTOpa Ha 1
MJIOCKOCTH M B IPOCTPaHCTBE"

) [ToBTOopenue Temsl "CKasipHOE TPOU3BEICHNE 1
BEKTOpOB"

3 [ToBTOpenue Temsl "BbluncieHue yria Mex1y 1
BEKTOPAaMH B ITpocTpaHcTBe"

4 [ToBTOpEeHue Tems! "YpaBHeHHE MTPSIMOH, 1
MPOXOJIAIIEH yepe3 B TOUKH"

5 YpaBHEHHE IIIOCKOCTH, HOPMaJjb, YpaBHEHHE 1
IUIOCKOCTH B OTPE3Kax
YpaBHEHME JI0OCKOCTH, HOPMaJlb, YPaBHEHHE

6 1
IJIOCKOCTH B OTpE3Kax

7 BekTopHoe npousBeneHne 1

] JIuneliHbIe HEPABEHCTBA, JIMHEWMHOE 1
IporpaMMHUpOBaHUE

9 JIuHeitHbIe HEpaBEHCTBA, TUHEUHOE 1
IpOrpaMMHUpPOBaHUE

10 AHaJIUTHYECKHE METO/Ibl pacuéra yriia Mexay 1
NPSIMBIMU B MHOTOI'PaHHHUKAX

1 AHaIIMTUYECKUE METO/IbI pacy€Ta yriia MexIy 1
MJIOCKOCTSIMU B MHOTOTPaHHHUKAX

12 ®dopmyIa pacCTOSHUS OT TOYKH JI0 TUIOCKOCTH B 1
KOOpPJIMHATAX

13 HaxoxneHnue paccTosiHUM OT TOUKH J0 MIIOCKOCTH 1
B KyOe

14 Haxoxnaenue paccTosIHUI OT TOUKHU 0 TUIOCKOCTH 1

B MPABUJILHOW MUPAMUIE
15 HaxoxaeHne paccTosITHUI OT TOUKHU 0 TUIOCKOCTH 1

KonTposabHbie
padoTsbI

IMpakTnyeckue
padoThI

JlaTa

H3yYCHUSA

02.09.2025

03.09.2025

04.09.2025

09.09.2025

10.09.2025

11.09.2025
16.09.2025
17.09.2025

18.09.2025

23.09.2025

24.09.2025

25.09.2025

30.09.2025

01.10.2025
02.10.2025

DJIEeKTPOHHBIE
ungposbie
oOpa3oBaTte/ibHbIE

pecypchl



16
17
18

19

20

21

22

23

24

25

26

27

28

29

30

B MMPABUJILHOW MUPAMUIE

CeueHus MHOI'OIPaHHUKOB: CTAaHAAPTHBLIC
MHOI'OIrpaHHHUKH

CeueHus MHOT'OI'paHHHUKOB: MCTO/J CJICOA0OB

CeueHuss MHOT OI'PaHHUKOB: CTAHAAPTHLIC
IIJIOCKOCTH, IICPECCUCHUA IIPAMBIX U IUIOCKOCTEH

[TapaienpHble NPAMBIE U IUIOCKOCTH:
NapaJuIeIbHbIE CEYEHHUS

[TapannenpHble IPSMbIEC U IUNIOCKOCTH: PACUET
OTHOIIEHUH

HapaJIJIeJIBHBIe MMPAMBIC U TTIJIOCKOCTH: YTI'JIbI
MCKAY CKPECIIMBAOIIUMHACA IMTPAMBIMUA

[lepnenauKyIsIpHBIE IPSAMBIE U INIOCKOCTH:
CTaHJApTHBIE MTAapbl IEPIEHIUKYIIAPHBIX
IJIOCKOCTEN M MPSMBIX, CAMMETPHUH
MHOT'OI'PAaHHHUKOB

[IeprieHauKyIsIpHBIE NPSAMBIE U TUIOCKOCTHU:
TeopeMa O TpeX MEepHEeHAUKYIIPaAX

[lepnenauKyIsIpHBIE TPSAMBIE U INTIOCKOCTH:
BBIYMCIICHHS IJIMH B MHOTOTPaHHUKAX

[ToBTOpEHUE: TUIONIAIH MHOTOYTOJTBHUKOB,
(bOopMYIIBI IS TUTOMIACH, COOOpaXKEHUS TIOJ00Ms

[ToBTOpEHUE: IO MHOTOYTOJIBHUKOB,
dbopMyJIBI IS TUTOIIAACH, COOOpaXKEHUS MOA00US

[ToBTOpEHME: MIOMAAN MHOTOYTOJIbHUKOB,
(dhopMyJIBI IS TUTOIIAACH, COOOpaXKEHHUS IMOA00HS

[lnomany ceyeHnii MHOTOTPaHHUKOB: TUIOLIAAN
MMOBEPXHOCTEU, pa3pe3aHus Ha YacCTH,
coobpakeHus o00us

[lnomany ceyeHnii MHOTOTPaHHUKOB: TUIOLIAAN
MMOBEPXHOCTEH, pa3pe3aHus Ha YacCTH,
coobpakeHus mogoous

Kontponbhas padota "[loBTOpenue:
MHOTOTPaHHHUKH, CEYEHUS] MHOTOTPaHHUKOB"

07.10.2025
08.10.2025
09.10.2025

14.10.2025

15.10.2025

16.10.2025

21.10.2025

22.10.2025

23.10.2025

05.11.2025

06.11.2025

11.11.2025

12.11.2025

13.11.2025

18.11.2025
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32

33

34
35
36

37

38

39

40

41

42

43

44

45

46
47

O06BEM Tema. O0BeM PSIMOYTOJIBHOTO
napaJenenumneaa

3anaun 00 yABOEHHH Ky0a, 0 KBajpaType Kyoa; o
TPUCEKIIUH yTIIa

CrepeoMeTpHueCKUE 3a]1a4H, CBA3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO MapaljieNienuneaa

[Ipuknanneie 3a1a4u, CBsI3aHHBIC C BEIYUCICHUEM
00BEMa MPSMOYTOJILHOTO Mapaliesenuneaa

O0BEM IpsAMOI TPU3MBI

CrepeomeTpuuecKue 3a/1auu, CBA3aHHbIC C
BBIUHCJICHHEM 00bEMOB PSIMOU TPU3MBI
[Tpuxnagueie 3a1a4u, CBA3aHHBIE C 00bEMOM
IIPSIMOM IIPU3MBI

Brruncnenue 00bEMOB TEN ¢ TOMOIIIBIO
onpenenéuHoro uaTerpana. OobEM HaKJITOHHON
MIPU3MBI

Brruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpenenéHHoro uaTerpanga. OobpEéM mupaMu bl
®opmyna o0béMa nupamuabl. OTHOIIEHKE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

®opmyna o0bEMa nupamuabl. OTHOIIEHKE
00BEMOB UpamMu ¢ OOLIUM YIJIOM
CrepeomeTpuuecKue 3a/1auu, CBI3aHHBIE C
00BEMaMU HAKJIIOHHOW MTPU3MBI
CrepeomeTpuuecKue 3a/1a4u, CBA3aHHBIE C
00BbEMaMH TTUPAMHUJIBI

[Mpuknanueie 3anaun mo Teme "OO0bEMBI TEN",
CBSI3aHHbBIE C 00bEMOM HAKIIOHHOM MPU3MBI
[Tpuknagasie 3aaaun 1o Teme "O0bEMBI Ten",
CBSI3aHHBIE C 00BEMOM MHPAMUIBI
[Tpumenenue 00BEMOB. BruniciieHue pacCcTOsTHUS
JI0 TUIOCKOCTH

KonTtponsHas padora "O6bpEM MHOTOTpaHHHKA"

19.11.2025

20.11.2025

25.11.2025

26.11.2025
27.11.2025
02.12.2025

03.12.2025

04.12.2025

09.12.2025

10.12.2025

11.12.2025

16.12.2025

17.12.2025

18.12.2025

23.12.2025

24.12.2025
25.12.2025
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49

50

51

52

53

54

55

56

57
58
59

60

61

62
63

64

[{ununaapuueckas MoBEPXHOCTb, 00pa3yroline
HAJIMHAPUYECKON MOBEPXHOCTH

unuuap. [psamon kpyrosou nunusap. Ilnomans
MOBEPXHOCTH LUJIUHIPA

Konunueckast moBepxHOCTh, 00pa3yomme
KOHU4YeCcKol moBepxHocTu. Konyc

CeueHue KOHYCa IIJIOCKOCTBIO, napanneanoﬁ
IIJIOCKOCTH OCHOBaHHA

Yceuéunslii konyc. M300pakeHre KOHYCOB U
YCEUEHHBIX KOHYCOB

[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
MOBEPXHOCTU KOHYyCa

[Tnomans 60KOBOI MOBEPXHOCTH U TOJHOM
HIOBEPXHOCTH KOHYCa

CrepeoMeTpHuueckre 3aJ1aui Ha J0Ka3aTeIbCTBO U
BBIYHCIICHHE, IOCTPOCHUEM CEUECHUN LUITUHAPA,
KOHYycCa

CrepeoMeTpHuueckre 3aJ1aui Ha J0Ka3aTeIbCTBO U
BBIYHCIICHHE, IOCTPOCHUEM CEUECHUN LUITUHPA,
KOHycCa

HpI/IKJIaI[HBIC 3aaa4M, CBA3aHHBIC C MUIMHAPOM
HpI/IKJIaI[HBIC 3aaa4M, CBA3aHHBIC C MUIMHAPOM
Cdepa u map

[Nepeceyenue chepsl U mapa ¢ MIOCKOCTHIO.

Kacanwue mapa u cdepsl maockocTsio. Bun u
nU300pakeHue mapa

[lepeceuenue chepsl 1 m1apa ¢ IIOCKOCTHIO.
Kacanwue mapa u cdepsl mockocTsio. Bun u
n300pakeHue Imapa

Ypasuenue chepsl. [Inomans chepsl u e€ yacteit
Cummetpus cdepsl 1 mapa

CrepeomeTpuueckue 3a/1a4i Ha 10Ka3aTeabCTBO U
BBIUHCJICHHE, CBS3aHHBIE CO CEepoi U MapoM,

30.12.2025

13.01.2026

14.01.2026

15.01.2026
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IMOCTPOCHUEM HX CEUYECHUH MIOCKOCTBIO

CrepeomeTpuuecKue 3a/1a4ui Ha JOKA3aTeIbCTBO U
BBIYHUCIICHHE, CBS3aHHBIE CO Chepoii U mapom,
IOCTPOCHUEM MX CEUEHHH IIIOCKOCTBIO

[Ipuknagabie 3a1a4u, CBI3aHHBIE CO chepoit u
1apom

[ToBTOpEHUE: OKPYKHOCTH HA MJIOCKOCTH,
BBIYUCIICHUA B OKPYKHOCTH, CTAHAAPTHBIC
noxoous

Paznuunnie KOM6I/IHaI_II/II/I TCJI BpallCHUA U
MHOI'OIrpaHHHUKOB

3anaun o reme "Tena U MOBEPXHOCTH BpalieHus"
3anaun o teme "Tena U MOBEPXHOCTH BpalieHus"
KonTtponbHast padora "Tena u moBepXHOCTH
BpanieHus"

O06neém mumuHapa. Teopema 06 00bEME MPSIMOTO
WIMHIpA

Brruncnenue 06bEMOB TeI € TOMOIIBIO
onpenenénHoro uaTerpanga. O6béM KoHycCa

[Tnomaay 60KOBO 1 TOJTHON MOBEPXHOCTH
KOHYyca

CrepeomeTpuuecKue 3a/1a4u, CBA3aHHBIE C
BBIYHUCIICHHEM 00BEMOB IIMIIMH/IPA, KOHYCA

[Ipuknanueie 3anauu o Teme "OObEMBI U
IJIOIIAAN TOBEpXHOCTEN Ten"

O0nbEM mrapa u mapoBoro cekropa. Teopema 00
o0béme mmapa. Inomans chepsl.
CrepeoMeTpHUYECKUE 3a/1a41, CBSI3aHHBIE C
BBIYUCIIEHHEM 00BEMOB I11apa, MapoBOTo
CErMEHTA U IMAapOBOTO CEKTOPa

[Tpuknagaeie 3aaaun 1o Teme "OO0BEMBI Ten",
CBSI3aHHBIE C 00BEMOM IIIapa U IIOMIAABI0 Cephl.
COOTHOIIECHHS MEXKTY TUIOIIAISIMU TTOBEPXHOCTEN
1 00bEMaMH ITOLOOHBIX TEI
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[TonoGHbIe Tena B mpocTpaHcTBe. MI3MeHeHne
00bEéMa nipu oo6un. CtepeoMeTpuyecKue
3aJ]auM, CBA3aHHbIE C BBIYMCIEHUEM 00BEMOB Te
Y IUIOIIAIEN TOBEPXHOCTEN

OHTpoOJbHAs padora "[lomany NoBepXHOCTH U
K 6ota "1
00BEMBI KPYTIIBIX TEN"

JBuxenus npoctpancTBa. OToOpakeHusl.
JIBrxeHus U paBeHCTBO (uryp. Oduue cBoiicTBa
NBIDKCHUHU

Buae! niBukeHHil: napauielbHbIN IEPEHOC,
LIEHTPAJIbHAsl CHMMETPUS, 3€pKajbHasi CHMMETPHS,
IIOBOPOT BOKPYT IIPSIMOI

[Ipeo6pazoBanust mogodus. [Ipsimas u cdepa
Ditnepa

['eomeTprueckue 3aaun Ha MPUMEHEHHE
JIBHOKCHUS

Kontponbnas padota "Bektops B mpocTpancTse"

Ob6o6maromee noropenue 11 noHATui u
MeToA0B Kypca reometpun 10—11 knaccos,
cucreMaTHu3anus 3Hanuil: "IlapannensHocTh
MPSIMBIX U TJIOCKOCTEW B TPOCTPAHCTBE"

O6o06matomee moBTopeHue 11 moHaTHit 1
MeTOJI0B Kypca reomeTtpun 10-11 knaccos,
cucTeMarn3anus 3HaHui: "BekTopsl B
npocTpaHcTae”

O6o6maromiee noproperue 11 monsTHii u
MeToJ10B Kypca reomeTpun 10—11 knaccos,
cucTeMatu3ainus 3HaHuii: "BeKkTopsl B
npocTpaHcTae"”

Oo6o6maromee noproperue 11 moHsTHIA 1
MeToA0B Kypca reometpun 10—11 kmnaccos,
cucremarm3ans 3HaHui: "O0beM
MHOTOTpaHHHUKA"

O6o06matomee moBTopeHue 11 moHATHIA 1
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METOI0B Kypca reometpur 10—11 knaccos,
cucremaru3ans 3HaHui: "O0beM
MHOTOTpaHHHUKA"

O6o0matomee moBropenue 11 mousTuii u
MeTOJ10B Kypca reometpun 10-11 knaccos,
cucremarusanus 3HaHui: "Ilnomanu noBepxHOCTH
U 00BEMBI KPYTIIBIX TEd"

Ob6o6maroree noropenue 11 noHsaTuit u
MeToJ10B Kypca reomeTpun 10-11 knaccos,
cucremaru3anus 3Hanuii: "[lnomaayu noBepXHoCcTH
U 00BEMBI KPYTJIbIX TEd"

O6o0matomee moBropenue 11 mousaTuii u
MeTOJI0B Kypca reometpun 10-11 knaccos,
cucremarusauus 3HaHui: "[lnomanu noBepxHOCTH
U 00BEMBI KPYTIIBIX TEd"

HtoroBast KOHTpoJbHAs paboTa

[ToBTOpEHME, 00OOIIEHNE U CUCTEMATU3AIIHS
3HAHUHN

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUU KaK HAYKH U ec
POJIb B pa3BUTHU COBPEMEHHBIX WHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Uit

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKH U ec
POJIb B pa3BUTHU COBPEMEHHBIX WHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Uit

Hcropus pa3sBUTHA CTEPEOMETPUM KaK HAYKH U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHsI CTEPEOMETPUH KaK HAYKH U €€
pOJIb B pa3BUTHUH COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHsI CTEPEOMETPUM KaK HAYKH U €€
pOJIb B pa3BUTHUN COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €&



pOJIb B pa3BUTUHU COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOIOTUMI

Hcropus pa3BuTHs CTEPEOMETPUU KaK HAyKHU U €€
102 pOJIb B pa3BUTHUH COBPEMEHHBIX NHKEHEPHBIX U 1
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



MPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJIbHOI ITPOTPAMMBI

10 KJIACC

Kon
NMPOBEPAEMOTr0
pe3yiabTarta

7
7.1

7.2

7.3
7.4

7.5

7.6

7.7

7.8

7.9
7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOI
NMPOrpaMMbl cpeHero o01ero 00pa3oBaHus

I'eomerpus
OnepupoBaTh MOHATHSIMU: TOYKA, MPSMAasi, INIOCKOCTh

[IpuMeHATH aKCHOMBI CTEPEOMETPHUM M CIEACTBHAA W3 HHUX IIPU  PEIICHHUH
reOMETPUYECKUX 3a/1a4

OnepupoBarh MNOHATUSMU: NAPAIEIBHOCT U MEPHEHAUKYISPHOCTh MPSIMBIX U
IJIOCKOCTEN

KnaccuduiupoBaTs B3auMHOE pacioioKEHHE MPSIMBIX U IJIOCKOCTEH B POCTPAHCTBE

OnepupoBaTh NOHATHAMHU: JBYTPAHHBIA YTOJI, TPaHH JABYI'PaHHOTO Yyria, pedpo
JBYI'PAHHOI'O yTJIa, JIMHEWHBIA yroj JBYTPAHHOIO yIJIa, TpaaycHas Mepa JIBYTPaHHOIO
yriaa

OrniepupoBaTh NOHATHSIMU: MHOTOIPAHHUK, BBIMYKJIBIA U HEBBITYKJIbI MHOTOTPAHHUK,
3JIEMEHThl MHOTOI'paHHUKA, IPAaBUIIbHBIA MHOTOTPaHHHUK

PacrioznaBaTh OCHOBHBIE BH/IbI MHOTOTPAaHHHUKOB (IIMpamMuia, Ipusma, npsMOyroJbHbIN
napasuiesnienunes, Kyo)

KJIaCCI/I(bI/IL[I/IpOBaTL MHOI'OT'paHHUKH, BBIGI/Ipa}I OCHOBAaHHuA [OJId KHaCCI/I(bI/IKaI_II/II/I
(anymme M HCBBIITYKJIBIC MHOT'OI'PaHHHUKHU, IIPABUJIIBHBIC MHOTOI'PaHHUKHU, IPAMBIC U
HaKJIOHHBIC ITPHU3MBEI, Hapannenennr[enm)

OHepI/IpOBaTI) IOHATHUAMU: CCKYyLIas IMIOCKOCTh, CCUCHUC MHOI'OI'PAHHHUKOB

OOBSICHATD IMPUHOMUIIBI TTOCTPOCHUA CceueHUH MHOI'OI'PpaHHUKOB, HCIIOJIB3Yysd METOJ
CJICOOB

CtpouTh Cce4eHHs] MHOTOTPAHHUKOB METOJOM CII€JIOB, BBINOJHATH (BBIHOCHBIC)
IUIOCKHE YePTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHU3Y

Pemats 3ala4Y Ha HAXOXJICHUC TICOMCTPHYCCKUX BCIWYUH II0 06pa3uaM U1
AJIropuTMaM, HOpPUMCHAA  H3BCCTHBIC AHAJIMTUYCCKHUC MCTOABI IIpU  PCHICHUHA
CTaHAAPTHBIX MATEMATHMYCCKHUX 3aJlad Ha BBIYUCICHUC paCCTOSIHI/Iﬁ MCXKAY JOBYMs
TOYKaMH, OT TOYKH 10 HpﬂMOI\/'I, OT TOUKHUAO INNIOCKOCTHU, MCKIY CKPCHIMBAIOIIUMUCH
IIpSAMBIMHA

Pemarts 3amaum Ha HaxoXXIEHHE TE€OMETPHUUECKMX BEJIMYMH 1O olpasuam Win
aIropuTMaM, T[PUMEHSS M3BECTHbIE AaHAJIUTHUYECKUE METOJbl TMpU  PEIICHUU
CTaHJApPTHBIX  MaTEeMaTHMYeCKUX  3aJad  Ha  BBIYHCIEHUE  YIJIOB  MEXAy
CKPEIIMBAIOIIUMHUCS NPSAMBIMH, MEXIY NMPSMON M IUIOCKOCTHIO, MEKIY IIOCKOCTSAMH,
JIBYTPAaHHBIX YTJIOB

Boruncnsate 00bEMBI U MJIOLIAAN TTOBEPXHOCTEN MHOTOTPAaHHUKOB (TMpU3Ma, MUPaMU/A)
C TmpuMeHeHHeM (GOopMyJ, BBIYHMCISATH COOTHOIIEGHUS  MEXKIY  IUIOIMAIIMU
HOBEpXHOCTEH, 00bEMaMU TTOJJOOHBIX MHOTOI'PaHHUKOB

OnepupoBaTh MOHATHSAMH: CUMMETPHUS B NPOCTPAHCTBE, LIEHTP, OCb W IUIOCKOCTh
CUMMETPUH, IIEHTP, OCh U IIIOCKOCTh CUMMETPUU QUTYPBI

N3Bnekars, peoOpa3oBLIBATh u MHTEPIPETUPOBATH uH(bOpMaIIHIO 0
NPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, MPEACTaBICHHYI0 Ha dYepTekax u
pUCYHKaxX

[IpumensaTp reomerpuueckue (akTbl [UIsl pEIIeHUs CTEPEeOMETPUUYECKUX 3ajad,



7.18

7.19

7.20

11 KJIACC

Kon
MpoBePsSIEeMOro
pe3yJibTara

6
6.1

6.2
6.3
6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13
6.14
6.15

MPEIIOIaraloInX HECKOIBKO MIAaroB PEUICHHUs, €CJIA YCIIOBHS TPUMEHEHUS 33aJaHbl B
SIBHOU (hopMme

[TpuMeHsATh MPOCTEHIITIE MPOrPaMMHBIE CPEICTBA U JICKTPOHHO-KOMMYHHUKAITUOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPECOMETPHUYCCKHX 3a1a4

[IpuBoguTE mHpUMEpPHl MATEMAaTUYECKHX 3aKOHOMEPHOCTEW B IIPUPOJE U JKHU3HH,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHHU B HCKYCCTBE

[TpuMeHsTh MONTyueHHBIC 3HAHUS HA MPAKTHUKE: aHAJU3UPOBATh PEalIbHBIC CUTYallUu U
NOPUMCHATh M3YUCHHLIC TIIOHATHA B IPOHCECCE IMOMCKA PCHICHUA MATCMATUYCCKU
chOpMyIUPOBAaHHON MPOOJIEMBI, MOACIUPOBATh peajbHble CHUTyallMd Ha S3bIKE
TE€OMETPHUH, UCCIIENI0BATh MOCTPOSHHBIE MOJEIH C HCIOJIB30BAHUEM T€OMETPHUYECKHIX
MOHATHI W TeopeM, ammaparta anreOpbl, peniath MPaKTHUYECKHE 3aauyd, CBS3aHHBIC C
HaXOXKXKIACHUCM I'COMETPHUICCKUX BEINYHNH

IIpoBepsiemble nMpeMeTHBIE Pe3yJbTAThl 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpamMMbl cpeHero o0uero oopa3oBaHus

I'eomeTrpus

OnepupoBaThb  MOHATHIMHU: HWIMHIPUYECKas  IOBEPXHOCTh,  0Opasyroliue
LWIMHIPUYECKON IOBEPXHOCTH, LWIMHAP, KOHUYECKas IOBEPXHOCTh, 0Opa3yrollue
KOHUYECKOU MOBEPXHOCTHU, KOHYC, chepruyecKkasi HOBEPXHOCTh

Pacrnio3HaBath Tena BpameHus (IMIIMHADP, KOHYC, cdepa u map)
OOBSICHATDH CIIOCOOBI OJTyUEHUS TeJl BpallleHus
KnaccudummpoBars B3auMHOE pactoiokeHHe chephl U IIOCKOCTH

OnepupoBaTh NOHITUSMMU: IIAPOBONW CETMEHT, OCHOBAaHUE CEIMEHTA, BBICOTA CETMEHTA,
I1apOBOi1 CJI0M, OCHOBAHHE LIAPOBOI0 CJIOS, BBICOTA IIAPOBOTO CJI0s, IIAPOBOH CEKTOP
Bbruuciate 00bEMBI U IIIOMAAN TOBEPXHOCTEH TEJ BpALEHUs], TEOMETPUYECKHUX Tell C
pUMEHEHUEM (OPMYIT

OnepupoBaTh MOHSATHSIMH: MHOTOTPAHHUK, BIIMCAHHBIN B chepy M OMUCAHHBIA OKOJIO
cdepsl, chepa, BNMCaHHAss B MHOTOTPaHHHUK WJIU TEJIO BpaLleHUs

Bbraucnsite COOTHOLIEHUS MEX]y IUIOMIAASMHU MOBEPXHOCTEN 1 00bEMaMU MOJTOOHBIX
TEN

N300pakaTh u3yuyaemble (UTYpbl OT PYKH U C MPUMEHEHHEM MPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB

BbImonHATh (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJl BPALCHUS

N3Bnexars, UHTEPIPETHPOBATH U 1peoOpa3oBbIBaTh  MH(POPMALHUIO 0
NPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (HUTypax, TNPEACTABICHHYIO Ha dYepTexax |
pHCYHKax

[TpumensaTs reomerpuueckue (axkTbl Ui PpELIeHUs CTEPEeOMETPHUECKUX 3ajad,
IIPEIToJIaratoIiuX HECKOJIbKO I1aroB PELIEHUs, €CIM YCIOBHsS NPUMEHEHHUS 3aJaHbl B
ssBHOU popme

OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

BbINOMHATE NEHCTBUS CIIOKEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOXKECHHS
BEKTOpa Ha YHUCJI0, OOBACHATh, KAKUMU CBOWCTBAMH OHM 00JIaJat0T

HpI/IMeHHTB IIpaBUJIO MapaJUICICIIUIICAa IIPpU CJIIOKCHUHU BEKTOPOB



6.16

6.17

6.18
6.19

6.20

6.21

6.22

6.23

OnepupoBaTh NOHATUAMHU: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYIh
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yrojl MEXIy BEKTOpaMy,
CKaJISIpHOE MPOM3BEICHIE BEKTOPOB, KOJUIMHEAPHbIE M KOMILJIAHAPHBIE BEKTOPHI

Haxomute cymMMy BEKTOPOB U IIPOU3BENECHHE BEKTOpa HA YHCIO, YIOJd MEXAy
BEKTOpAaMH,  CKaJISIpHOE  NPOU3BEIAEHUE, PACKIaAbIBATH  BEKTOp 1O  JIBYM
HEKOJJIMHEAPHBIM BEKTOpaM

BaﬂaBaTI) IJIOCKOCTb YPAaBHCHHEM B IleKapTOBOfI CUCTCMEC KOOpAHAT

Pemats HpOCTGfIHIPIC reoOMETPpUICCKUC 3aJa4u Ha  NOPHUMCHCHHUC BCKTOPHO-
KOOPAWHATHOI'O METOAa

Pemrats 3aJa4yld Ha A0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHX OTHOIIICHUH H HaXO0XICHUC
TCOMECTPHUYCCKUX BCJIUYHH 110 06pa3uaM HJIn ajJIropurmMaM, IMPUMCHASA H3BCCTHBIC
MCTOMBI ITPH PEIICHUN CTAHAAPTHBIX MAaTEMAaTHYCCKUX 3aJa4

HpI/IMeHHTB HpOCTGﬁHIHG IIPpOrpaMMHBIC CPEACTBA U DJICKTPOHHO-KOMMYHUKAIOHHBIC
CHUCTCMBI IIPU pCHICHUN CTCPCOMCTPUICCKUX 3a1a41

IIpuBoauTe HpUMEpPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE M KU3HU,
pacno3HaBaTh NPOSABIECHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE

[IpuMeHATH MOTy4YEHHBIE 3HaHHs HA MPAKTHKE: aHAJIU3UPOBATh PEalbHbIE CUTyalluu U
NPUMEHATh HW3YYCHHBIE TMOHATHS B IMPOLIECCE IMOWCKAa PELICHUS MaTeMaTU4YeCKU
chopmMyIUpOBAaHHON TPOOJIEMBI, MOJAEIHUPOBATh pEATbHBIE CHUTyallMd Ha s3bIKEe
TE€OMETPHH, UCCIEIOBaTh MOCTPOSHHBIE MOJETU C HCIONb30BAHHEM T€OMETPHUYECKHX
MNOHSTUNA U TEOpeM, amnmapara aareOpbl, peuiarb MPaKTUUYECKHE 3a/ladyM, CBA3aHHbBIE C
HAXO0XJICHUEM T€OMETPUYECKUX BETUIHH



INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
7

7.1

7.2

7.3

7.4

7.5

7.6

7.7

IIpoBepsieMblii 31eMEHT COAEPKAHUSA
I'eomerpus

OCHOBHBIE TIOHSATHS CTCPCOMETPUH. Tqua, npsamas, IIOCKOCTb, IMPOCTPAHCTBO. Ilonstne 06
AKCUOMATHYCCKOM ITOCTPOCHUHU CTCPECOMCTPHU: AKCUOMBI CTCPCOMETPUHN U CICACTBUA U3 HUX

B3aumHoe pacnonoxeHue MNpsMBIX B MPOCTPAHCTBE: IEpeceKarolluecs, NapaieibHble U
cKkpemuBawomuecss mnpsMble. [lapamienbHOCTs MNpPAMBIX W IUIOCKOCTEH B IMPOCTPAHCTBE:
NnapajjiCJIbHBIC IIPAMBIC B IIPOCTPAHCTBE, MNAPAJUICIIBHOCTDH Tpex MMpAMBIX, MMapalJICJIBHOCTD
OpsIMOM U IUIOCKOCTU. YTJBIC COHANpPaBICHHBIMU CTOPOHAMH, YIrOJ MEXIy MpSMbIMU B
npoctpaHcTBe.  [lapanmnenbHOCTh  TUIOCKOCTEW:  MapajulesibHble  IUIOCKOCTH,  CBOMCTBA
napajuieNbHBIX Miockoctei. [Ipocreiiye mpocTpaHCTBEHHbIE (PUTYPBI HA MIIOCKOCTHU: TETPadIp,
Ky0, mapasuiesnenumne, HoCTPOeHNUEe CeUeHU

[lepneHUKyISIpHOCTh NMPSAMOM M IUIOCKOCTH: IEPHEHIAUKYJISIPHBIE IPSIMbIE B NPOCTPAHCTBE,
IpsIMBIE TIapajUICIIbHBIE U NEPHCHAMKYJSAPHBIE K IUIOCKOCTH, NPU3HAK IEPIECHIUKYJIIPHOCTH
IIPSIMOM M TUIOCKOCTH, TEOPEMA O MPSAMOMN NEPIEHANKYJIIPHON INIOCKOCTH. YTJIBI B IPOCTPAHCTBE:
YTOJI MEXIy NPSIMOM M IUIOCKOCTBIO, ABYTPAHHBIM YroJl, JUHEHHBIA yroa ABYTPAHHOIO YyIJIA.
[IeprieHAUKYISp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH 10 INIOCKOCTH, PACCTOSTHUE OT MPSMOM 10
IUIOCKOCTH, TNpPOeKUus (GUrypbl Ha IUIOCKOCTb. I[leprneHAMKyIsIpHOCTh IUIOCKOCTEH: MpHU3HAK
NEPIEHANKYJSIPHOCTH ABYX IIIOCKOCTER. Teopema o TpéX neprneHauKysapax

[lonsATHEe MHOTOrpaHHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIMYKJIbIE W HEBBIMYKIIbIC
MHOTOTPaHHMKH, pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yroiapHas npusma, rpaHd U OCHOBAHMS
OpU3MbI, TpsiMasi W HaKJIOHHAs NpU3Mbl, OOKOBasi M TMOJHAs MOBEPXHOCTh MPHU3MBI.
[Tapannenenunen, nNpsMOYTOJbHBIA Mapajielenunes U ero cBoiictBa. [lupamuna: n-yromapHas
nUpaMua, TPaHH W OCHOBAHHWE MUPAMHJIbI, OOKOBas W TIOJMHAs TMOBEPXHOCTHh MHUPAMHUIBI,
npaBWibHAs U yceu€HHAas MUpaMuaa. OJIEMEHTbl MNpu3Mbl M nupamuzabl. [IpaBuiibHbIE
MHOTOIPAHHUKHU: TOHSATHE MPABWILHOIO MHOTOTPaHHUKA, MpaBUJIbHAs MpU3Ma U TIpaBUIbHAS
NUpaMuja, IpaBUIbHAS TPEyTroibHas MUpaMua U MpaBUIbHBIA TeTpasap, KyO. [Ipeacrasienue o
MpaBUJIBHBIX MHOTOIPAHHHUKAX: OKTadAp, AOJAEKadlp M ukocadapyrue CeueHus MNPU3MBI U
MTUPAMU/TBI

CI/IMMCTpI/IH B IMIPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIEMEHTHI
CUMMCTPUHU B IMUpaMUuZiax, mapauICJICnrurncaax, mpaBUuJIbHbIX MHOTOI'PaHHUKAX

Brruncnenue 31eMEHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yriel. I[lmomanes OokoBOM
MIOBEPXHOCTH M IIOJIHOM TMOBEPXHOCTH MPSMOM MpPHU3MBI, IUIONIAJb OCHOBaHUM, Teopema O
OOKOBOW MOBEPXHOCTU NpsAMOM mMpu3Mbl. [lmomane OGOKOBOW MOBEPXHOCTH U TOBEPXHOCTH
NPaBWIBHON MUpaMU[bl, TeOpeMa O IJomaan yced€éHHoW mnupamuabl. [lonstue o6 oObEMe.
O06BEM nupaMuibl, IPU3MBI

[Momo6ubIe Tena B mpocTpaHcTBe. COOTHOMICHUST MEXAY TUIOMIAIIMU MMOBEPXHOCTEH, 00BEMaMuU
MMOJOOHBIX TEN

11 KJIACC

Kon
6

6.1

IIpoBepsieMbIii 3JIeMEHT COAEePKAHUS
I'eometpus

[MunuHapuueckass TMOBEPXHOCTb, O0Opasyionie [UIWHAPUYECKOM  IMOBEPXHOCTH, OCh
MWIMHIPHYECKON ToBepXHOCTH. [{MmuHAp: oCHOBaHUs U OOKOBas MOBEPXHOCTH, 0Opa3yrorast



6.2

6.3
6.4
6.5

6.6

6.7

6.8

6.9

6.10

1 OCh, IUTOIIA/Ib OOKOBOH M MOJTHOM MOBEPXHOCTH

Konnueckasi MOBEpXHOCTh, 0Opa3ylolIre KOHMYECKOW MOBEPXHOCTH, OCh M BEpIIWHA
KOHUYECKOW moBepxHOCTH. KOHyC: OcCHOBaHME M BepuiMHa, oOpasyromas W OCh, IJIOMIAIb
OOKOBOHM M NOJHOW NMOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3ylolue U BbICOTA, OCHOBAHUS U
OOKOBasi TOBEPXHOCTh

Cdepa um map: meHTp, paguyc, AMaMeTp, IUIOMaab IOBEpXHOCTH cdeprl. Bzaumuoe
pacmonoxxeHue chepsl 1 IUIOCKOCTH, KacaTeslbHas IIOCKOCTh K cepe, TUomanb chepsl

N300pakeHue Ten BpalieHus Ha I0ckocT. Pa3BépTka nuiMHIpa 1 KOHyca

KomOuHamu ten BpamieHuss 1 MHOTOIPaHHUKOB. MHOTOTpaHHHMK, OMUCAHHBIA OKOJIO cephl,
cdepa, BIMCaHHAsi B MHOTOIPAHHUK, WM TEJIO BPAILlEHUS

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00bEME TPSIMOYTOJIBHOTO
napajenenunena u cueacteus u3 He€. O0béM nmmmHApa, KoHyca. O0bEM mapa M Mo b
chepbl

[TomoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUSI MEXK/TY ILIOMIAIIMU IIOBEPXHOCTEH, 00bEMaMu
MOTOOHBIX TEJ

Ceuenus nunuHApa (MapajjieIbHO U TMEPIICHIUKYISIPHO OCH), CEUEHUSI KOHyca (MapajielibHOe
OCHOBAHUIO U MTPOXOJISIIEE Yepe3 BEPIINHY ), CEUCHUS IIapa

BekTop Ha mockoctr M B mpocTpaHcTBe. CIIOKEHUE W BBIYMTAHHUE BEKTOPOB. Y MHOKCHHE
BEKTOpa Ha 4ucio. PasnoxkeHue BeKTopa IO TPEM HEKOMILIaHApHBIM BekTopam. IIpaBuio
napajurienenunena. PemeHne 3anad, CBA3AHHBIX C IIPUMEHEHHEM NPAaBWI JEHCTBUH C
BEKTOpaMHU

[IpsimoyronbHasi cuctemMa KoopauHat B mpocTpaHcTBe. Koopaunatsl BekTopa. [Ipocreiimiue
3aJa4d B KOOpAMHATaX. YTon MexIy BekTopamu. CKansgpHOE INPOU3BEICHHE BEKTOPOB.
Brruncnenue yrioB Mexay MpsIMBIMU M IUIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBIM METOJ MpHU
pEIIeHIH TeOMETPHUYECKUX 3aa4



ITPOBEPAEMBIE HA EI'9 10O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHMSA OCHOBHOMU OBPA30OBATEJIBHOMU ITPOI'PAMMBbI CPEJHEI'O OBILIEI'O

OBPA30OBAHUA

Kon
NpoBepPsieMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHHUSI K MPEAMETHBIM Pe3yJIbTaTaAM OCBOECHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI CpeHero o01ero 06pa3oBaHus

Bnagenne MeTonaMu J10Ka3aTeNbCTB, ANrOPUTMAMM PEIIEHUS 3aJad; yMEHHE
dbopMynupoBaTh W ONEPUPOBATH MOHATHUAMU: OIPEICICHHE, AKCHOMa, TEeopema,
CIIEZICTBHE, CBOICTBO, MPHU3HAK, JOKA3aTElIbCTBO, PABHOCHIIBHBIE (OPMYIHPOBKH;
NPUMEHSTh UX; YyMEHUe (opMyIHpoBaThb OOpaTHOE U  MPOTHUBOIOJIOKHOE
YTBEPXKACHHUE, NPUBOAUTH IPUMEPHI M KOHTPIPUMEPHI, MCIOIb30BaTh METOL
MaTeMaTHYeCKON MHAYKIMU; IPOBOJUTh JOKA3aTEJIbHbIE PACCYKIIEHUS MIPU PELICHUH
3aJ1a4, OLICHUBATh JIOTMYECKYIO NPaBUWJIBHOCTh PACCY’KICHHI; YMEHUE ONEPUPOBATH
MOHATUSIMH: MHOXECTBO, IOJMHOKECTBO, ONEpallMHd HaJ MHOXECTBAMH; YMEHHUE
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar s OIMCAHMs peajbHBIX
IIPOLIECCOB U SIBJICHUM M NpU pELIeHMH 3ajjad, B TOM YHCIE U3 APYTUX y4eOHBIX
IPEIMETOB; YMEHUE ONEPUPOBATH MOHATUAMU: Ipad, CBA3HBINA rpad, nepeBo, LMKI,
rpa¢ Ha MJIOCKOCTH; YMEHHE 3a7aBaTh U ONUCHIBATh I'padbl pa3InyHbBIMU CIIOCOOAMU;
UCIOJIb30BaTh Ipadbl NP pelIeHUH 3a1a4

YMeHue omnepupoBaTh MOHATHUSAMHU: HATypallbHOE YHUCIO, LIETI0€ YHCIO, CTENEeHb C
LEeJBIM TIOKa3aTesieM, KOPEHb HATypaJIbHOW CTENEHH, CTENEeHb C PAMOHAIBHBIM
MOKa3aTeleM, CTeNeHb C JEHCTBUTENBHBIM TOKa3aTeneM, jJorapudm ducia, CHHYC,
KOCHUHYC W TAHT€HC IPOM3BOJIBHOTO YHCJA, OCTAaTOK IO MOJIYJIIO, PalliOHAIBHOE
YHCIIO0, UPPALMOHATIFHOE YHCIIO, MHOXKECTBAa HATYPAIbHBIX, IIENbIX, PAallMOHAIBHBIX,
JIEHCTBUTEILHBIX YHCEJ; YMEHHE WCIOJIL30BaTh MPU3HAKHU JICTUMOCTH, HAMMCHBIIUH
o0muii nenuTeNlb U HauMEHbIIee 00IIee KpaTHOe, alropuT™M EBKIWa mpu perieHun
3aJla4; 3HAKOMCTBO C PA3IUYHBIMU MO3UIIMOHHBIMU CUCTEMAaMH CUHCIICHUS; YMEHHE
BBITIOJIHSTh BBIYMCIICHHE 3HAYEHUW M MPEeoOpa30BaHUs BBIPAKEHUN CO CTCICHSIMHU U
norapudmamu, mpeodpazoBaHUS JIPOOHO-PANMOHAIBHBIX BBIPAKCHHI, YMEHUE
OTNIEpPUPOBATh TOHATHSIMH: IIOCJIEI0BATEILHOCTh, apudMeTHYecKas Iporpeccus,
reoMeTpHrUecKas mporpeccus, 0eCKOHEYHO yOBIBaAIOIIas TeOMETPHUIECKas TIPOTPECCHS;
YMEHHE 3aJlaBaTh ITOCJIEIOBATEILHOCTH, B TOM YHCJIE C MOMOIIBIO PEKYyPPEHTHBIX
dbopMyII; YMEHHE OINEPHPOBATh TMOHATHUSMU: KOMIUICKCHOE YHUCIIO, COMPSDKEHHBIC
KOMIUIEKCHBIC YHCJIa, MOAYJb M apryMEHT KOMIUIEKCHOTO Yucia, (hopma 3amucu
KOMIUIEKCHBIX 4YHceNl (TeoMeTpudecKasi, TPUTOHOMETpUYECKass W anredpandeckas);
yMETh TIPOM3BOAUTH apuPMeTHYeCKue JCHCTBUA C KOMIUICKCHBIMH YHCIIAMHU;
NPUBOJUTH  TPUMEPHl  UCIOJIB30BaHUS  KOMIUIGKCHBIX  YHCEN, ONEPHUPOBATH
MOHATUSMU: MaTpulia 2x2 U 3X3, onpenenuTesib MaTpUllbl, FEOMETPUUECKUNA CMBICI
OTIpeICTUTENIS

Ymenue OIEPUPOBATH MOHATUSIMH: panroHaIbHbIE, UPPALMOHAJIBHEIE,
NoKa3aTesbHbIe, CTENEHHBIE, JIorapu(MUUYecKue, TPUTOHOMETPUUECKHE YPABHEHUS U
HEPaBEHCTBA, HX CHUCTEMBbl; YMEHHME OIEPUPOBATH IOHATHAMHU: TOKIECTBO,
TOKJECTBEHHOE NpeoOpa3oBaHUe, ypaBHEHHE, HEPABEHCTBO, CUCTEMa ypaBHEHHH U
HEPaBEHCTB, PaBHOCWJIBHOCTh YPABHEHUMN, HEPABEHCTB U CHUCTEM; YMEHME pellaTh
YPaBHEHHs, HEPAaBEHCTBA M CHCTEMBI C IOMOLIBK Pa3JIM4YHBIX NPUEMOB; pPELIATh
YpPaBHEHUs, HEPABEHCTBA M CHUCTEMBl C IapaMETpPOM; IPHUMEHATb YpPAaBHEHUS,
HEPABEHCTBA, MX CHCTEMBI ISl DPEIIEHUS MaTeMAaTHYECKHUX 3aJad M 3ajJad U3
pa3IMyYHbIX 00JacTel HAyKU U peasIbHOM JKU3HU

YMeHue onepupoBaTh MOHATHAMU: (QYHKLUS, YETHOCTh (PYHKIUH, MEPHOIUMYHOCTH
GYHKIMM, OTPaHMYEHHOCTh (YHKLUMH, MOHOTOHHOCTh (YHKIUHU, OSKCTPEMYM



byHkMKM, HaWOOJBIIEE W HAWMEHbBIIEE 3HA4YCHUS (YHKIIMM Ha MPOMEXKYTKE,
HerpepbiBHAas (YHKIMS, AacUMITOTHI Tpaduka (QyHKIMH, TepBas H BTopas
npou3BoAHas (DYHKIIMH, TEOMETPUUYCCKUA ¢ (PU3HUYECKHUH CMBICT TPOU3BOIHOM,
nepBooOpasHasi, ONpeneNEHHbId WHTErpajl; YMEHHE HaXOIUThb aCUMITOTHI Tpaduka
GYHKIUM; YMEHHE BBIYHCIATH MPOU3BOJIHBIE CYMMBI, NMPOU3BEACHMS, YACTHOIO U
KOMIIO3UIIMN (YHKUUH, HAXOAWTh ypaBHEHHE KacaTelbHOW K rpaduky (yHKUIUU;
yMEHHE HaXOJIUTh MPOU3BOAHBIC DJIEMEHTApHbIX (YHKIUH; YMEHHE HCIOJIb30BaTh
MIPOM3BOJIHYIO JUISI MCCIEN0OBaHUs (DYHKIMHA, HAXOAUTh HAUOOJBIINE M HAUMEHBININE
3HaueHUs: QYHKIUH; CTPOUTHh TpadMKU MHOTOWIECHOB C HCIOJIb30BAaHUEM armrapara
MaTEeMaTHYECKOT0 aHaJM3a; IPUMEHSITh MPOU3BOAHYIO Il HAXOXKICHHUS HAWITYYILIETO
pellleHrs B MPUKIAJAHBIX, B TOM YHUCIIE COIMAIbHO-3KOHOMHYECKHX U (PU3HMUECKHUX
3ajjauax; HaXOJHUTh IJIOMIATN U 00BEMBI (UTYp C MOMOIIBI0 WHTETpaja; MPUBOIUTH
IpUMEpbl MaTEeMaTHYEeCKOIO0 MOJEIHPOBAHUS C IOMOIIBI0 Au(depeHInaIbHbIX
YpaBHEHUU

YMeHue omnepupoBaTh HOHATHAMM: Tpapuk (yHKIMM, oOpaTHas QyHKUuS,
KOMIIO3UIUS (PYHKIUH, THHEHAs QYHKIWSA, KBaApaTHIHast QYHKIHS, pallioHAIbHAS
¢byHKuusA, cTeneHHas (QYHKUMSA, TPUTOHOMETpUYECKHe (YHKUIUH, OOpaTHbIE
TPUTOHOMETpUUYECKHE (PYHKLIMU, MOKazaTeiabHas M Jorapupmudeckas (yHKIUY;
YMEHUE CTPOUTh TpapuKd H3YUYEHHBIX (YHKIMHA, BBIIOIHATH MpeoOpa3oBaHUs
rpadukoB QYHKIUH, HCHONB30BaTh TIpaduKU A U3YYEHHs] MPOLECCOB U
3aBUCUMOCTEH, NpU pelIeHUM 3a]ad U3 JAPYIHX y4eOHbIX HpPEeIMETOB U 3373y U3
peaJIbHOM JKU3HHU; BbIpaxaTb (OpMyIaMH 3aBUCUMOCTH MEXIY BEIMYHMHAMUY;
UCIOJIb30BaTh CBOMCTBA U rpaduku (GyHKIMHA IJIs pelIeHus] YpaBHEHUI, HEPaBEHCTB
U 3aJa4 C IapamMeTpaMy; H300pa)xkaTb Ha KOOPJMHATHOW IJIOCKOCTH MHOXKECTBA
peleHui ypaBHEHUH, HEPABEHCTB M UX CUCTEM

VYMeHue pemaTh TeKCTOBBIE 33/1a4M Pa3HbIX TUIOB (B TOM YHCJIE Ha MPOLEHTHI, TOJIU
W YacTH, Ha JIBUXKEHHUE, paboTy, CTOMMOCTb TOBApOB U YCIYyT, HAJOTH, 33Jaud U3
001acTu ynpaBlieHUs TUYHBIMU M CeMEHHBIMU (DMHAHCAMU); COCTABIIATH BBIPAXKEHUS,
YpaBHEHUs, HEPaBEHCTBA M HUX CHCTEMbl IO YCJIOBHMIO 3aJauyM, HCCIEI0BATh
MOJyYeHHOE pELIeHHEe M OLICHUWBATh IPABJONOAOOHOCTh pE3yJbTAaTOB; YMEHHUE
MOJIETTUPOBATh peajbHble CUTYallMU Ha SI3bIKE MAaTEMAaTHUKH; COCTABJIATH BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA M HMX CHCTEMbl IO YCJIOBHIO 3aJayd, HCCIEN0BaTh
MIOCTPOCHHBIE MOJIEJM C HCIOJIb30BAaHUEM ammnapara aiareOpbl, UHTePIPETHUPOBAThH
MOJIyYeHHBIH pe3ysbTar

YMeHue onepupoBaTh MOHATUSAMU: CpeiHee apupMeTHIecKoe, MelnaHa, HauOoJbIIee
Y HavMeEHbINee 3HAUCHHS, pa3Max, TUCIIEPCHS, CTAHIAPTHOE OTKIOHEHHE YHCIOBOTO
Habopa; yMEHHUE W3BJIEKaTh, MHTEPIPETUPOBATh HMH(POPMAIINIO, TPEICTABICHHYIO B
TabNUIIAaxX, Ha TUarpaMMax, rpadukax, OTpaxarollyro CBOWCTBA pealbHBIX MPOIECCOB
U SBIICHUH; TMPEACTaBIATh HWHGOPMALMIO C TIOMOIIBIO TabMUI] W JUarpamm;
UCCIIEIOBAaTh CTATUCTHUECKUE TaHHbBIE, B TOM YHCIE C MPUMEHEHHEM TIpadudecKux
METOJIOB M DOJEKTPOHHBIX CpPEACTB; TpadUUecKH HCCIEI0BaTh COBMECTHBIC
HaOJIIOICHNUS C TOMOIIBIO IMarpaMM pacCeHBaHUS M TMHEWHOW Perpeccuu

YMeHue omnepupoBaTh TMOHATUSMHU: CIy4YallHBIM ONBIT U Cily4ailHoe coObITHE,
BEPOATHOCTh  CIy4alHOTO  COOBITHS; yMEHHE BBIYHCIATH  BEPOSTHOCTH C
UCTIOJIb30BaHUEM TpaUUYeCKUX METOJOB; MPHUMEHATh (OPMYINIBI CIOXKEHUS WU
YMHOKEHUSI BEPOSITHOCTEH, QopMyy MOITHONW BEpOSTHOCTH, Qopmyny bephymu,
KOMOUWHATOpHBIE (haKThl U (POPMYJIBI; OIICHUBATH BEPOSITHOCTH PEATBHBIX COOBITHIA;
YMEHHE ONEepUpoBaTh TMOHATHSAMHU: CiIy4yallHas BeJIWYMHA, paclpe/esieHue
BEPOATHOCTEM, MATEMAaTUYECKOE OXHUJAHUE, TUCIEPCUsl U CTAaHJAPTHOE OTKIOHEHHE
CIIy4aifHOM BEJIMYMHBI, (QYHKIMH paclpeneleHus] U IUJIOTHOCTH PaBHOMEPHOTO,
[IOKA3aTeIbHOIO0 M HOPMAJIBHOTO paclpeiesieHuii; YMEHHE HCIOJIb30BaTh CBOMCTBA
M3YUYEHHBIX pacupenesieHui s penieHus 3aad; 3HAKOMCTBO C MOHSATHUSIMU: 3aKOH
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OOJBIINX YHCEN, METO/IbI BHIOOPOYHBIX MCCIIEIOBAHH; YMEHUE IPHUBOANTH IPHUMEPHI
NPOSIBJIICHUSI 3aKOHAa OOJIBIIMX YHCEN B NPHUPOJHBIX M OOIIECTBEHHBIX SIBICHMSAX;
yYMEHHE OIEpUpOBaTh TMOHATHUSAMH: COYETaHWE, MEPECTAaHOBKA, YHCIO COYCTAHUH,
YHCII0 MepecTaHOBOK; OMHOM HbIOTOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE (DAKTHI
U PACCYXICHHS Ul PEIICHMS 3a]ad; OICHUBATh BEPOSTHOCTH PEATbHBIX COOBITHH;
COCTABJISATh BEPOSITHOCTHYIO MOJIEIb U MHTEPIPETHUPOBATH MOJTYUYESHHBINA PE3yIbTaT

YMeHHe onepupoBaTh IOHATUAMM: TOYKA, IpsiMas, IUIOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, JIy4, BEJINYMHA YIJIA, TUIOCKUI yToJI, ABYTPaHHBIM yroJ, TpEXIPaHHBIN yrod,
CKpELIUBAOIIKECS IPsMbIE, IAapaLUICIbHOCTh U NEPHEHAUKYJSIPHOCTb IPSAMBIX U
IUIOCKOCTEM, Yroys MEXAYy MPSAMBIMH, YIOJI MEXAYy NPAMOH M IUIOCKOCTBIO, YIOJ
MEXIY IUIOCKOCTSAMHU, PACCTOSAHME OT TOYKM [0 IUIOCKOCTH, PACCTOSHHUE MEXKIY
IIPSIMBIMH, PACCTOSHHUE MEXKIY IUIOCKOCTSMHM; YMEHHME MCIOJb30BaTh MPHU PEUICHUU
3ajja4 U3y4YeHHbIe (aKTbl U TEOPEMbl IJIAHUMETPUHU; YMEHHE OLICHMBATh pa3Mephbl
O00BEKTOB OKPYXAlOUIEr0 MHUPA; CTPOUTh MATEMaTHUYECKHE MOJEIH C MOMOILbIO
FCOMETPUYECKUX IOHATUN M BEJIIMYUH, PELIATh CBSA3aHHBIC C HUMM IIPAKTHYECKHUE
3a]1a41

YMeHue onepupoBarTh MOHATUSAMHU:  IUIOWAAL  (UrYpel, O00bEM  QUIYpBHI,
MHOTOT'PAaHHMK, TPaBWIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTPaHHUKA, KYO,
napajuiesienunes, npu3Ma, nupamuia, Gurypa u NOBepXHOCTh BpAIICHUSI, LIUIUHD,
KOHYC, 11ap, cdepa, miomans chepsl, MIOMAAb NOBEPXHOCTU MUPAMUIBI, TPU3MBI,
KOHYyca, LWIMHJIpa, 00bEM Ky0a, MpSAMOYIOJbHOTO MapajlieNenumea, MupaMuibl,
IIPU3MBI, LMIMHAPA, KOHycCa, Ilapa, pa3BEPTKA IMOBEPXHOCTH, CEYEHMsI KOHyca M
LWINHAPA, T[apajlelbHble OCH WM OCHOBaHMIO, CEUCHHME IIapa, IUIOCKOCTb,
Kacaromascs cepbl, LWIMHAPA, KOHYCa; YMEHUE CTPOUTh CEUEHHUE MHOTOTPAHHUKA,
n300paxaTb MHOTOTPAHHUKH, (UTYPBI U MOBEPXHOCTH BPALICHMSI, UX CEYEHHUS], B TOM
4ucjieé C TIOMOINBIO AJIEKTPOHHBIX CPEICTB; YMEHUE IIPUMEHATH CBOMICTBa
reoMeTpUUYECKUX (PUryp, caMoCToATEIbHO (OPMYINPOBATH ONPEAEICHUS U3yYaeMbIX
¢buryp, BbLABHraTb T'MIIOTE3bl O CBOMCTBAX M IpPHU3HAKAX T€OMETPUYECKHUX (uryp,
000CHOBBIBaTh WJIM ONPOBEPraTh UX; YMEHUE MPOBOJUTH KiIacCUPUKALMIO UTYp IO
Pa3IMYHBIM NIPU3HAKAM, BBIIOJIHATH HEOOXOMMBbIE TOMOJIHUTEIbHBIE IOCTPOCHUS

YMeHHe OnepupoBaTh IOHATUSMU: JBIKEHHE B IIPOCTPAHCTBE, IMapaUICIbHBIN
NEepeHOC, CUMMETpPHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHUE
nmoao0us, mogo0HbIe (PUTYpHI; YMEHHE paclio3HaBaTh PaBHBIC U TIOJI00HBIC (PUTYPHI, B
TOM YHCIIE€ B TPUPOJE, MUCKYCCTBE, ApXHUTEKType; HCIOIb30BATh T'€OMETPHUYECKUE
OTHOIIEHWSI TIPY PEHICHUM 3a/iady; HAaXOJIUTh T'€OMETPHUECKUE BEIWYHMHBI (JIJIMHA,
yToJl, TUIOMAab, 00BEM) MPH PELICHUHU 3a/a4 U3 IPYTUX yYeOHBIX MPEIMETOB M M3
pearbHON KH3HH, YMEHHE BBIYHCIISTH T€OMETPUYCCKHE BEIUYMHBI (IJIMHA, YTOJI,
Iomaab, O0bEM, IUIOMIAJh IMOBEPXHOCTH), HCIONB3Yys HM3Y4YEHHBIE (GOPMYIBI U
METOJIbI, B TOM YHCJIC: TUIONIA b MOBEPXHOCTH THUPAMU/IBI, TPU3MBI, KOHYCA, ITUITHHIIPA,
wiomans cdepel; 00bEM KyOa, MPSIMOYTOJBHOTO Napajulelenuneaa, MUpaMHIH,
NPU3MBI, [IWJIMHIpA, KOHYCa, [Iapa; yMEHHE HaXOIUTh OTHOIICHHE 00BEMOB TIOAOOHBIX
¢uryp

YMeHne onepupoBaTh MOHATHSAMH: TPSIMOYTOJIbHAsE CHCTEMa KOOPJMHAT, BEKTOP,
KOOPJIMHATHI TOYKH, KOOPJMHATHI BEKTOpPA, CyMMa BEKTOPOB, MPOU3BEICHHE BEKTOPA
Ha YHCIIO, Pa3NIOKEHHE BEKTOpa Mo 0a3ucy, CKalsipHOE MPOM3BEIECHUE, BEKTOPHOE
NPOU3BEACHUE, YIOJd MEKAY BEKTOpaMH; yMEHHE WCIOJIb30BaTh BEKTOPHBIH U
KOOPJAWHATHBIM METOJ Il pPEIIeHHs TeOMETPUYECKHUX 3aJad M 3a1ad  JIPyrux
y4eOHBIX IPEIMETOB

YMeHne BHIOMpATh TOOXOAANIMA METON Ul pEIIeHHWs 3aladyd; I[TOHHMaHUe
3HAYMMOCTH MAaTeMaTUKU B W3YYEHUHM NPHUPOJHBIX M OOIIECTBEHHBIX IMPOIECCOB U
SIBIICHHUI; YMEHHE pacliO3HaBaTh IPOSBICHHE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
YMEHHE MPUBOAUTH MPUMEPhl MATEMAaTHYECKUX OTKPBITHUI POCCHICKONW W MUPOBOM
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HHEPEYEHbB 2JIEMEHTOB COAEP)KAHUSA, ITIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon
1
1.1

1.2

1.3
1.4
1.5
1.6

1.7

1.8
1.9
2
2.1
2.2
23
24
2.5
2.6
2.7
2.8
2.9
2.10
2.11

3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

IIpoBepsieMblil 3JIEMEHT COAEPKAHUS
Yucna v BIYKCICHUS
HarypanbHble u nienbie ynucina. [Ipu3Haku 1eIMMOCTH EIbIX YHCel

Panmonanehpie yucna. OOBIKHOBEHHBIE U JECATUYHBIE APOOU, TPOIEHTH, OECKOHEUYHbBIE
MIePUOINYECKHE Ipodu

Apudmerniyeckuii KOpeHb HATypajlbHOW cTemneHu. J[eHCTBUS ¢ apuMETHUYECKUMH KOPHIMH
HaTypaJIbHOM CTEIICHU

CreneHs ¢ LOCJIbIM ITOKAa3aTCJIEM. CreneHs ¢ palHOHAJIbHBIM IMTOKA3aTCJICM. CBoiicTBa cTEICHU

CuHyCc, KOCHMHYC M TaHI€HC YMCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, AapKTaHI'€HC
YHUCJIOBOI'O apryMEHTa

Jlorapudm yucna. JlecaTndHble U HATYpadbHbIC JOTapU(MbI

JleiicTBuTenpHble uHchaa. ApUPMETHUECKHE ONepaluu C JeHCTBUTEIBHBIMU  YHUCIIAMHU.
[Ipubmk€éHHbIe BBIUMCICHUSA, TpaBWIa OKPYTJEHUs, NPHUKUIKA U OLEHKa pe3yJbTaTa
BBIYHUCJIEHUIN

[IpeobpazoBanue BhIpaXKEeHUH

KommiekcHble uncna

YpaBHEHHUs U HEpABEHCTBA

[enble 1 1poOHO-pallMOHAIbHBIE YPaBHEHUS

WppanmonanbHble ypaBHEHUS

Tpuronomerpruyeckue ypaBHEHUS

[Toka3zaTenbHbIE U JTOTApUPMHUUECKUE YPABHEHHS

[enbie u 1poOHO-paIOHANIEHBIE HEPABEHCTBA

HppanyroHanbHble HEPABEHCTBA

[TokazarenbpHbIe U TOrapupMUIECKIE HEPAaBEHCTBA
Tpuronomerpruyeckue HepaBeHCTBA

Cucrembl 1 COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB

VYpaBHEHHUsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpaMH

Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeeuTeb MaTPUIIbI
OyHKIMH U TpaduKH

Oynkums, crnocoObl 3amanus QyHkuuu. ['padux ¢ynxuuu. BzaumHo oOpaTHble (YHKIUU.
Uérnble u Heu€THBIe QyHKIMH. [leproanueckue GyHKINN

OO6nacte onpeneneHus M MHOXecTBO 3HaueHuil ¢yHkumu. Hymu ¢ysxmun. [IpomexyTku
3HAKOMOCTOSAHCTBA. [IpoMEXyTKM MOHOTOHHOCTHM (YHKIMH. MaKCUMyMbl U MHUHUMYMBbI
¢byukuuu. Hanbonpiee 1 HauMeHblee 3HaueHne QyHKIMHU Ha TIPOMEXKYTKE

CrenenHast pyHKIMS ¢ HaTypaJbHBIM U LIENBIM MOKa3areneM. E€ cBoiicTBa u rpaduk. CoiicTBa
U rpaduK KOpHS 1-0i CTeNeHn

Tpuronomerpuieckne GyHKINU, UX CBOHCTBA U Tpa(UKH
[Toka3zarenbHas u norapudmMudeckas QyHKIIMU, KX CBOHCTBA U TPaPUKH

Touku paspsiBa. AcuMnToThl TrpadukoB ¢yHKuui. CBoiicTBa (YHKIMH, HENPEpPHIBHBIX Ha
OTpe3Ke

IlocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATEILHOCTEN
Apudmerrnueckasi U TeoMeTpuIecKas nporpeccuu. @opmMyina cII0KHBIX MPOIIEHTOB
Hauama MaTemMaTHuecKoro aHaamsa

[TpousBonnas Gpynkuuu. [Ipon3BoaHbIE IIeMEHTAPHBIX (YHKIMNA
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[IpumeHeHne MPOU3BOIHOM K HCCIEAOBAHUIO (PYHKIMA Ha MOHOTOHHOCTH U JKCTPEMYMBI.
Haxoxnenne HauboIbIIIero 1 HaMMEHBIIIETO 3HAYSHHS ()YHKIIMH HA OTPE3KE

[TepBooOpasnas. MaTerpan
MHoXecTBa U JIOTHKa

MHoxecTBO, onepanuu HajJ MHOKecTBaMH. J{narpammel Ditnepa — Benna

Jloruka

BeposiTHOCTB U cTaTUCTHKA
OnucarenpHas CTaTUCTUKA
BepositHOCTB

KomOunaropuka

I'eomerpus

@urypsl Ha IJIOCKOCTH
[Ipsimble U TIOCKOCTH B IPOCTPAHCTBE
MHororpasHuku

Tena u MOBEPXHOCTH BpallCHUS
Koopaunats! 1 BEKTOPBI



YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHHUKA

METOIUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
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