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INOACHUTEJIBHASA 3AIIMCKA

I'eomeTtpus sBIsIeTCS OAHUM M3 0A30BBIX KYPCOB Ha YPOBHE CPEAHETO OOIIETO
oOpa3oBaHMs, TakK Kak oOOecleunBaeT BO3MOXKHOCTb W3YUYEHHS JUCUUIUIUH
€CTECTBEHHO-HAYYHOM HAIIPaBIECHHOCTH U MPEIMETOB T'YMAaHHTAPHOTO ITUKJIA.
[TockonbKy TOrHYECKOe MBILUIEHUE, (POPMUPYEMOE NPU U3yYEHUH 00yYaroUUMUCS
NOHSATUHUHBIX OCHOB TE€OMETPUM, NpPH JOKA3aTEIbCTBE TEOPEM M IMOCTPOEHUU
LEMOYKH JIOTHYECKUX YTBEPKICHUN IPHU PELIEHUH T€OMETPUUECKUX 33]1a4, YMEHUE
BBIIBUT'aTh W OINPOBEPraTb T'MIOTE3bl HEMOCPEICTBEHHO MCIOJB3YIOTCS IpHU
pEIICHUH 3a]]a4 €CTECTBEHHO-HAYYHOIO [IUKJIA, B YACTHOCTH (PU3NYECKUX 3aJ1ay.

[lens ocBoeHUs mporpaMMbl yueOHoro Kypcea «l'eomeTpus» Ha yriayOoaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAJIbHBIX CIOCOOHOCTEN 00YyUYarOMUXCsl IPU U3YyUEHUN
F€OMETPUH, KaK COCTAaBJSIONMIEH mpeaMeTHOW obnactu «Marematnka U
uH(popMaTHKa» Yyepe3 obecrneueHrne BO3MOKHOCTH MPUOOPETEHUS M UCTIOJIb30BAHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUM U JEHCTBUM, CIEIM(PUIHBIX TEOMETPUH,
¥ HEOOXOUMBIX I YCIEHIHOTo NpohecCHuOHANBHOTO 00pa30BaHus, CBSI3aHHOTO C
UCII0JIb30BAHUEM MATEMATUKH.

[IpropuTeTHBIMM 3aJjauaMyd Kypca TE€OMETpUU Ha YriayOJIEHHOM YpOBHE,
PACHIMPSIONIMMU U YCUIUBAIOIIUMH Kypc 0230BOT0 YPOBHS, SBJISIFOTCS:

pacHIMpeHne MpeaCcTaBICHUs 0 TEOMETPUU KaK YaCTH MUPOBOW KYJbTYpPbl U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupoBaHUE TMpPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (HUIypax Kak o
BOKHEHIINX MAaTEMATHYECKUX MOJEIAX, MO3BOJIAIOIMIMX OMNMCHIBATH M H3Yy4yaTh
pa3HbIe SBJICHUS OKPYXAIOLIEro MUpa, 3HAHUE TOHSITUIHOTO anmnapara 1o pasaeiy
«CrepeoMeTpusi» yueOHOro Kypca reOMETpHUU;

opMHpOBaHWE  yYMEHMS  BJIAJE€Th  OCHOBHBIMH  MOHSATUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMysl U yMeHHE MX NPUMEHSATb, YMEHUs JOKa3blBaThb TEOPEMbl M HAXOJIUTh
HECTaHAAapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

(dopMHpOBaHUE YMEHHS pACllO3HABaTh HA YEPTEkKaxX, MOACIAX U B pealbHOM
MUpPE MHOTOIPAHHUKM M Te€la BpalleHUs, KOHCTPYUPOBATH TI'€OMETPUUYECKUE
MOJIEIIN;

dbopMHpoBaHHE MOHUMAHUS BO3MOXHOCTH aKCMOMATHUYECKOTO IMOCTPOCHUS
MaTEMaTUYECKUX TEOpHUil, (OpMUpPOBAaHUE MOHUMAHUS POJIM AKCMOMATHUKU TMpU
IIPOBEJEHUHN PACCYKIACHUN;

(¢opMupoBaHrUE YMEHHS BIaJE€Th METOJAMHU JIOKa3aTeIbCTB M aJrOPUTMOB
pelIeHus], YMEHHS UX IPUMEHSTh, IPOBOJIUTH JJOKA3aTEJIbHBIE PACCYKICHUS B XO/€
pElIeHUs] CTePEeOMETPUUECKUX 3aJad U 3aJad C MPAKTHYECKUM COJIEp KaHHEM,
dbopMHpOBaHUE MPEACTaBICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPHU



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

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

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

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

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

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

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

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

Ha wusyuenue yueOHOro kypca «l'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 vaca: B 11 kimacce — 102 yaca (3 yaca B HeJIeli0).



COJEPXKXAHUME OBYUYEHUA
11 KITIACC

TeJia BpaleHus

[TonsATHSA: TMIMHAPUYECKAS TOBEPXHOCTh, KOHHUYECKAs IMOBEPXHOCTD,
chepudeckas TOBEPXHOCTh, OOpasywomue TOoBepXHOCTeH. Tema BpamieHus:
UIMHJP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepb
U IJIOCKOCTH, KacaTejbHasl IIIOCKOCTh K cdepe. M3o0paxkeHue Ten BpallleHHs] Ha
miockocTu. Pa3Béprka nunuuapa u konyca. Cummerpus cepsl 1 mapa.

O0bEéM. OcHOBHbIE CBOMCTBa 00BEMOB Ten. Teopema 00 o00bEME
IPsIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MPU3MBI, [WIUHpA, TUpaMHUIbl U KoHyca. O0BEM 1Iapa M MapoBOTO
CerMeHTa.

KoMmOvHanmmu Ten BpaimieHus W MHOTOTpaHHHUKOB. [Ipu3ma, BmucaHHas B
MWINHAP, ONHWCAaHHAas oOkojo mwinHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue mrapa u cdepsl miockocTbio. [loHATHE MHOTOTpaHHHKA,
OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpalleHHUsI.

[Inomaas MOBEPXHOCTH LUIMHJpA, KOHYyca, Ionanas chepbl u e€ vacteil.
ITomobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, ILIOMIAACH IOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpazoBanue momoOus, romorerus. Pemienwe 3agady Ha
IUIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIlEHUS: CEYEHUS ITUINHIpA
(mapaJiienbHO M MEPNEHAUKYISIPHO OCH), CEYeHHUsI KOoHyca (mapajuielbHbIe
OCHOBAHHUIO M MPOXOJAIINE YePe3 BEPIIMHY), CEUEHUS I1apa, METObI TIOCTPOCHUS
CEUYECHHI: METOJ| CJEeJ0B, METOJI BHYTPEHHETO0 MPOEKTUPOBAHUS, METOJI MepeHoca
CEeKYIIEeH MIOCKOCTH.

BeKTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepanuu HaJl BEKTOpaMu. BeKTopHOE YMHOKEHUE
BekTOpoB. CBOICTBA BEKTOPHOTO yMHOXEHHUA. [IpsiMmoyroibHas cucrema
KoopJuHAT B mpocTpancTtBe. KoopaumHaTel BekTopa. PaszioskeHue BekTopa 1o
6azucy. KoopauHaTHO-BEKTOPHBINA METO/I TIPU PEIICHUU T€OMETPUUECKUX 3a/1au.

JIBH2KeHHsI B IPOCTPAHCTBE

JBmxenus npoctpancTBa. OTtoOpakenus. J[BMKeHUS W PaBEHCTBO (HUTYP.
OO6mme cBoicTBa JBW)XKEHUW. BuIbl JBWXKEHUN: TMapauIebHBIM IEPEeHOC,
LEHTpAJIbHAsl CUMMETpHs, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTH I'PaXKJAHCKOHN MO3UIMH 00YYaroIIerocsi Kak akTUBHOIO U
OTBETCTBEHHOTO YJI€Ha POCCUIMCKOT0 00IEeCTBA, MPECTABIECHUE O MATEMATUYECKHUX
OCHOBaX (PYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHUH, MpOUELYp
rpaXJaHCKOro  oOmiectBa  (BBIOOpPBI,  OMPOCHI W JPYroe),  yMEHHUE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSAMHA ¥ Ha3HAYCHHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

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

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE AYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHUSI, 3TUYECKOIO IMOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKECHUN HAYKU U AEATEIbHOCTBIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeT4ecKoe BOCIIUTAHUE:

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

5) pusuueckoe BocIMTAHME:

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

6) TpyaoBoe BOCIMTAHHE:

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



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

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

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U 0OIIECTBEHHOMN MPAKTUKH, TOHUMAaHUE MaTEeMaTUYECKOM
HAyKH Kak cpepbl 4eI0BEUECKOM AEATEILHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTHU
JUIS Pa3BUTHS LIMBUJIU3ALIMH, OBJIAJICHUE S3BIKOM MaTeMaTHKU W MaTEMaTHYECKOM
KYJIbTYpOU KaK CpeJCTBOM IMO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISATH MPOSKTHYIO
Y UCCJICI0OBATEIIbCKYIO AEATEIIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble jjornyeckue JeicTBUA:

BBISIBIISITh U XapAaKTEPU30BaTh CYILECTBEHHBIE IMPU3HAKM MATEMaTUUYECKHUX
00OBEKTOB, TOHSTHH, OTHOLICHUW MEXAYy TMOHIATHSIMHU, (POPMYIUPOBATH
onpeeneHus] MOHATHM, yCTaHABIMBATh CYLIECTBEHHbBIN MpPU3HAK Kiaccu(UKanuu,
OCHOBAaHMS 1J1s1 0000IICHNS U CPAaBHEHMSI, KPUTEPUU ITPOBOJIMMOIO aHAJIN3a;

BOCIIpHUHUMATh,  (opMynupoBaTh U  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, e AMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOJACHUSAX W YTBEPXKICHUSIX, MpeasiaraTb KPUTEPUU s
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNIL;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOATENIBHO J0KA3aTENIbCTBA MATEMATUUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh ApPTyMEHTAIIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMmoco0 pemieHuss y4eOHOW 3aaaud  (CpaBHUBATH HECKOJIBKO
BAapUAHTOB pELIEHUs, BEIOUpATh HAanbOoJIee MOIXOAUIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:



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

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

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

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

Pabora ¢ unpopmanmeii:

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

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATH U MHTEPIIPETUPOBATH HHPOPMAITUIO PA3IUYHBIX BUAOB U (hOopM
NpeCTaBIICHHUS;

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

OIICHUBATh HaJIEKHOCTh uHdopManuu 1o CaMOCTOSITEIILHO
c(hOopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
EJISIMU OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX
M TNHUCbMEHHBIX TEKCTaxX, JaBaTh TIOSICHEHUS II0 XOJy pCILICHUs 3aJ1auH,
KOMMEHTHPOBATH MMOJYyUYCHHBIN pe3yJbTarT;

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

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

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA
Camoopranusanus:



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

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

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

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

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

CoBmecTHAs 1eATEJIBHOCTD:

NOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAMBUAYAIbHON
paboTBl TpHM pEIICHWH YYEOHBIX 3a7a4, MPUHAMATH I1IeJb COBMECTHOM
JEeSITebHOCTH, TUIAHUPOBATh OPTaHU3aIMI0 COBMECTHOM palOTHI, pacHpenessTh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYKAATh MPOIIECC U PE3yJIbTaT pabOThl, 00001IATH
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U UHBIE), BBITIOJIHATH CBOIO YaCTh PaOOTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTUMH YICHAMH KOMaH/bI, OTICHUBATh KA4€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TIO KpUTEpUsM, CGHOPMYIUPOBAHHBIM  YYACTHHUKAMU
B3aMMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 11 kaacca oOyyaromuiicss HayqUTCS:

e CBOOOTHO OMNEPUPOBATH IMOHSATHUSMH, CBSI3aHHBIMU C IWUIMHIPUICCKOM,
KOHMYECKON U CPEepHUUYSCKOW TMOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJIyYCHHUS;

e ONEPUPOBATH MOHATUAMH, CBI3aHHBIMU C TEJIAMH BPAIICHUS: IIUIUHIPOM,
KOHYCOM, c(hepoii U mapowm;

e pacmo3HaBaTh TeNa BpameHus (IWIMHIOP, KOHYC, chepa u 1map) u
OOBSACHSTH CIIOCOOBI TTOJTYYSHUS TEJI BPAIIEHUS;

» KJaccU(UIMPOBATH B3aUMHOE PACIIONOXKEHUE Chephl U MIIOCKOCTH;

e BBIYUCISATH BEJIUYUHBI DJIEMEHTOB MHOTOIPAHHUKOB W TEJ BpallCHUS,
00BEMBI U TUIOMIAM MOBEPXHOCTEM MHOTOTPAHHMKOB W TEJl BpalleHUs,
T€OMETPUUYECKUX TeJ C IPUMEHEeHueM (popmyir;



CBOOOJHO OINEpPUPOBATh MOHATHUSAMHU, CBA3AHHBIMU C KOMOWHAIUSAMU Tell
BpallleHUsI U1 MHOTOI'PaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIN B cdepy u
OMMCaHHBIA OKOJIO cepbl, cdhepa, BIUCAHHAS B MHOTOI'PAHHUK WM TEJO
BpAICHMUS;

BBIUMCIISTH COOTHOUICHHS] MEXTy TUIOIIAAIMU [TOBEPXHOCTEN U 00bEMaMu
IMOJOOHBIX TEN;

u300pakaTh u3ydyaemble (UTYphI, BBINOJHATH (BBIHOCHBIE) TJIOCKUE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJI BPALCHUS;

U3BJIEKaTh, WHTEPIPETHPOBATH M MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, MPEeACTAaBICHHYIO Ha
YepTekax U pUCYHKAX;

CBOOOJIHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIIIOJIHATH ONEPALIMM HAJl BEKTOPAMHU;

3a/1aBaTh INIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOW CUCTEME KOOPIHUHAT;
pelaTh TeOMETPUYECKUE 3a/1a4l HAa BBIUMCIEHHUE YIJI0B MEXAY MPSMBIMU
U IJIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSHUNA OT TOYKM 1O IJIOCKOCTH, B
LEJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAUHATHOI'O METO/A MPU PEIICHUH;
CBOOOZHO OMNEpPUPOBATh MOHSTUSIMH, CBSI3AHHBIMH C JIBDKEHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUIA;

BBINIOJIHATh HM300pa)K€HUsT MHOTOTPAaHHUKOB M TeNl BpalleHUs MpHU
MapajyieIbHOM  TEPEHOCE, UEHTPAIBHOM CUMMETPUHU, 3€pPKAIbHOU
CUMMETPUH, IPU TTIOBOPOTE BOKPYT MPSAMOIL, TpeoOdpa3oBaHus MO100uUs;
CTPOUTH CEYEHHsSI MHOTOTPAHHUKOB W TE€J BpALICHUS: CEYEHUs LWINHIpA
(mapayenbHO U NEPHEHIUKYIISIPHO OCH), CEYEHUs KOHYyca (IapasuliebHble
OCHOBAHMIO U IPOXOJIAIIME Yepe3 BEPILIUHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl MOCTPOEHUS CEUEHUW: METOJ CIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/ [IEPEHOCA CEKYIIEH MITIOCKOCTH;
JIOKa3bIBaTh FTEOMETPUUYECKHUE YTBEPKIACHMUS;

NPUMEHATh T€OMETPUYECKHE (aKThl JUIsl PELICHUS CTEPEOMETPUUYECKUX
3a/ay, MPEANOJararolIMX HECKOJIbKO IIAaroB pEHIeHUs, €CIU YCJIOBHS
PUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pemiath 3aJadyd Ha JI0Ka3aTeIbCTBO MAaTEMaTUYECKHX OTHOLICHWH U
HaXO0KJIEHUE T€OMETPUUYECKUX BEITUUNH;

NPUMEHSATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAILIMOHHBIE
CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1aY;

IPUMEHSTH ITOTYYEHHbIE 3HAHHSI HA IPAKTUKE: CPABHUBATh, aHAIM3UPOBATh
U OLICHMBAThb pPEAJBbHBIE CHUTYallMH, IMPUMEHATh H3YYEHHBIE IIOHSTHS,
TEOpEMBl, CBOWCTBa B TMPOILIECCE IOUCKA PELICHUS MaTeMaTHYECKU



c(hOopMyJIMPOBAHHON MPOOJIEMbI, MOJEIUPOBATh pEAIbHbIE CUTYallUUd Ha
A3BIKE T€OMETPUHU, UCCIEA0BATh IIOCTPOECHHBIE MOJIEIIU C UCIIOIb30BaHUEM
F€OMETPUYECKUX TMOHATUA M TeopeM, armapata aiareOpbl, peuaTh
IIPAaKTUYECKHUE 3aJa4M, CBS3AHHBIE C HAXO0XKIACHUEM TE€OMETPUUYECKHUX
BEJINYNH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUHM Kak
COCTaBHOM yacTu (pyHAaAMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KIIACC

Ne
/o

HaumeHnoBanue
pa3aesioB U TeM
MPOrpamMmmbl

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTbl

IIpakTHyeckne
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTejibHbIE

pecypchl

ABanuTnyeckas
rEOMETpUs

15

[ToBTOpEHUE,
o0o01ieHue u
CUCTEMATHU3ALUS
3HaHUHN

15

O06bEéM MHOTOTpaHHHKA

17

Tena BpameHus

24

[Inomann
MIOBEPXHOCTHU U
00BEMBI KPYTJIBIX TEI

JBrkeHUs

IToBTOpEHuMeE,
o0o0mieHue u
CUCTEMAaTHU3aLHs
3HaHUN

17

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102













IHOYPOYHOE IIVTAHUPOBAHUE



11 KITACC

KoanuyecTBO 4acoB

DJIEeKTPOHHbIE
Ne Tema ypoka Kontpoabubie | IlpakTuueckue Jlara uHpposbIe
n/n Bcero U3ydeHust o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
[ToBTOpenue Temsl "KoopauHarsl
1 1
BEKTOpa Ha HJ'I'?CKOCTI/I U B 02.09.2025
MIPOCTPAHCTBE
) [ToBTOpenue tems! "CkanspHoe 1
IIPOU3BEIECHNE BEKTOPOB" 02.09.2025
3 [ToBTOpeHue TeMbl "Brruucienue yria |
MEXy BEKTOpaMH B IpOCTpaHCTBE" 05.09.2025
4 [ToBTOpenue Tems! "YpaBHeHue |
MPSIMOM, IPOXOSIIEH Yepes Be TOUKU" 09.09.2025
5 YpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YpaBHEHHUE IUIOCKOCTH B OTPE3Kax 09.09.2025
YpaBHEHHE IIIIOCKOCTH, HOPMAJIb,
6 1
ypaBHEHHE TJIOCKOCTH B OTPE3Kax 12.09.2025
7 B 1
€KTOPHOE MTPOU3BEACHUE 16.09.2025
2 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IIPOrpaMMUpPOBaHKE 16.09.2025
9 JIuHeiitHbIe HEPaBEHCTBA, TUHEUHOE |
MIPOrpaMMHUPOBAHHE 19.09.2025
AHanuTHYeCcKre METO/Ibl pacuéTa yria
10 1
MeX1y IpSIMbIMH B MHOIOTPaHHUKAX 23.09.2025
11 AHanuTHuecKkrue METobl pacuéra yria 1




MCXKIY IJIIOCKOCTSAMU B
MHOIr'orpaHHuKax

23.09.2025

dopMya pacCTOSHUS OT TOYKH 10

12 IUIOCKOCTH B KOOpJIMHATaX 26.09.2025
13 HaxoxxaeHue paccTossHUI OT TOUKHU 10
IUIOCKOCTH B KyOe 30.09.2025
14 Haxoxzaenue paccTossHui OT TOYKHU 10
IIJIOCKOCTH B IPABUJIBHOM NMUPaMHUJIE 30.09.2025
15 KonrponbHas pabora "AHanuruueckas
reomeTrpus" 03.10.2025
16 CedeHuss MHOIOIpaHHUKOB!
CTaHJIapTHbIC MHOTOT'PAHHUKH 07.10.2025
17 CeueHust MHOTOIPaHHUKOB: METO]T
CJIEZIOB 07.10.2025
CeueHust MHOIOIPaHHUKOB:
18 CTaHJapTHbIC HJIOCKOSTI/I, [IEPECCUCHUS 10.10.2025
HPSIMBIX U IIJIOCKOCTEN
19 [TapannenbHble IPSIMbIE U TIOCKOCTH:
NapajlIeIbHbIE CEUCHHUS 14.10.2025
20 [TapasnsenbHble NPsMBbIE U TUIOCKOCTH:
pacu€T OTHOLIECHUI 14.10.2025
[TapannenbHble NPsIMBIE U TUIOCKOCTH:
21 YIJIBI MEKTy CKPEIIMBAIOIIUMUCS 17.10.2025
TIPSIMBIMH
[lepnieH UKy ISIpHBIE IPSIMBIE U
” IJIOCKOCTH: CTaHJAPTHBIE Maphl
MEPIEHIUKYIISIPHBIX IUIOCKOCTEN U 21.10.2025

MMpAMBIX, CAMMCTPHUU MHOT'OI'PAHHUKOB




23

[lepnennukysipHble NpsMBIE U
IJIOCKOCTH: TEOPEMA O TPeX
NEPIIEHIUKYJIApax

21.10.2025

24

[IepnieHauKyIspHBIEC NIPSMBIE U
IJIOCKOCTH: BBIYNCIIEHUS JUIVH B
MHOT'OTPaHHUKAX

24.10.2025

25

[ToBTOpeHue: miomaIu
MHOTOYTOJIbHUKOB, (DOPMYJIBI TS
TUIoIIa Iel, coOOpaskeHUs o 100us

07.11.2025

26

[ToBTOpeHue: miomam
MHOTOYTOJTBHUKOB, JOPMYIIBI JUIS
IoaAeH, COOOpaKeHHsI MOA00MS

11.11.2025

27

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJIbHUKOB, POPMYJIBI SIS
10 e, COOOpaKEHUS MOA00Hs

11.11.2025

28

[Inomany ce4eHnit MHOTOIPaHHUKOB:
IJI0LIaIM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS MOJ00Us

14.11.2025

29

[liomaay ceyeHnii MHOTOrpaHHUKOB:
IJIOIIAM TOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOpaKEeHUs Moa00us

18.11.2025

30

KonTponbnas pabota "[loBTOopenue:
MHOTOTPaHHHUKH, CEUYEHUS
MHOTOTpaHHUKOB"

18.11.2025

31

O06BEM Tema. O0BeM IPSIMOYTOJILHOTO
napaienenuesa

21.11.2025

32

3anaun 00 yaABOCHHH Ky0a, O
KBaJIpaType Ky0a; 0 TPUCEKITUH yTIIa

25.11.2025




33

CrepeoMeTpHyeCcKHe 3a1a9H, CBSI3aHHbIC
¢ 00BEMOM TIPSIMOYTOJILHOTO
napaJiesenuesa

25.11.2025

34

[Ipuxnagaelie 3a1a4n, CBI3aHHBIE C
BBIYHCIICHHEM 00BhEMA IPSIMOYTOJILHOTO
napajuienenumneaa

28.11.2025

35

O06BEM npsMOit IPU3MBI

02.12.2025

36

CrepeoMeTpuueckue 3aauu, CBI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSMOi
PU3MBI

02.12.2025

37

[IpuxnagHelie 3a1a4n, CBI3aHHBIE C
00BEMOM TIPSAMOI TIPU3MBI

05.12.2025

38

Brruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpeaenénHoro uarerpaita. O0bpém
HAKJIOHHOM MPU3MBI

09.12.2025

39

Brruncnenue 06bEMOB TeIl € TOMOUIBIO
ornpenenéHHoro uHrerpana. O0bEM
MIIPAMM/IBI

09.12.2025

40

dopmyna 00bEMaA TUPAMUIBI.
OTHo1IeHUEe 00LEMOB TUPAMUJT C
O0IINM YTIIOM

12.12.2025

41

®opmyia 00bEMa MUpaMUIbL.
OTHOMIeHNE 0OHEMOB TUPAMUJL C
00IIUM yTiIOM

16.12.2025

42

CrepeoMeTpHUecKye 3a/1a4y, CBSI3aHHbIE
¢ 00béMamMy HAaKJIOHHOW TIPU3MBI

16.12.2025

43

CTepeOMeTpI/I‘IeCKI/IC 3aaa4u, CBA3aHHBIC




¢ 00BbEMaMH MUPAMHUTBI

19.12.2025

[Ipuknanueie 3anayn mo Teme "OObEMBI

44 ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
23.12.2025
MIPU3MBI
45 [Tpuknagueie 3anaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUJIBI 23.12.2025
[Ipumenenue 00bEMOB. Brrunciienue
46
pacCcTOSAHUSA JI0 THIOCKOCTH 26.12.2025
KonTponbnas pabota "O0béM
47 P pa 30.12.2025
MHOTOTpaHHUKA
Hunuaapudeckasi MOBEPXHOCTb,
48 o0pa3yromue UIHHIPHIECKON 30.12.2025
MOBEPXHOCTHU
Hunuaap. [IpssMoit KpyroBoM HUIHHAP.
49
[Lnoniaae MOBEpPXHOCTH HMJIMHAPA 13.01.2026
Konnueckas nOBEpXHOCTB,
50 00pa3yroline KOHMIeCKOM
PASYIOI 13.01.2026
nosepxHocTu. Konyc
Ceuenue KoHyca INIOCKOCTHIO,
51 .
HapajljIesIbHOM IJIOCKOCTH OCHOBAHUS 16.01.2026
VYceu€nnslit konyc. M3o0paxenue
52 .
KOHYCOB M YCEUEHHBIX KOHYCOB 20.01.2026
[Tnomans GOKOBOI MOBEPXHOCTH U
53 .
MIOJIHOM MOBEPXHOCTH KOHYyCa 20.01.2026
[Tnomans 60KOBOI MOBEPXHOCTH U
54 .
IIOJIHOM IMOBEPXHOCTH KOHYyCa 23.01.2026
CrepeoMeTpuueckye 3aJauu Ha
55
JIOKa3aTeJIbCTBO 1 BEIYHCIICHHE, 27.01.2026




IIOCTPOCHUEM CEYEHUI HUIUHAPA,
KOHyCa

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,

36 IIOCTPOECHUEM CEUYEHUN LIMIUHIPA, 27.01.2026
KOHYyCa
57 [IpuknanHblie 3a1a4u, CBsI3aHHBIE C
HUATUHAPOM 30.01.2026
58 [Tpuxnagubie 3a/1a4u, CBA3aHHbIE C
HAJIMHIPOM 03.02.2026
> Cibepa u ap 03.02.2026
[Tepeceuenue cdepsl u mapa ¢
60 mockocThio. Kacanue mapa u cepsl
IUIOCKOCTHI0. Byt u H306p21>1<eH1§)e ilapa 06.02.2026
[Tepeceuenue cdepsl u mapa ¢
61 mockocThio. Kacanue mapa u cepsl
IUIOCKOCThI0. Bu n I/I306pr;.>KeHIj)e ilapa 10.02.2026
2 VYpasuenue cepsl. [Lnomans chepst n
e€ yacrei 10.02.2026
63 Cummerpus chepsl 1 mapa 13.02.2026
CrepeoMeTpHuueckue 3aauu Ha
64 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO chepoit U apom, 17.02.2026
MMOCTPOCHHUEM UX CEUYCHUH IIIOCKOCTHIO
65 CrepeoMeTpuueckue 3aa4uu Ha
JI0Ka3aTeJIbCTBO U BEIUMCIICHUE, 17.02.2026




CBsI3aHHBIC CO c(hepoil u mapom,
MOCTPOSHUEM UX CEUCHHI TIOCKOCTHIO

HpI/IKJIaI[HBIe 3aaa4u, CBA3aHHBIC CO

66 cdepoii u mapom 20.02.2026
[ToBTOpEHME: OKPYKHOCTH Ha
67 TUIOCKOCTH, BEIYUCIICHUS B OKPY>KHOCTH
CTaH)lapTHI’:Ie ronoous > ’ 24.02.2026
68 Paznmynble KOMOMHALIMY TEJT BpaICHUs
Y MHOTOTPAaHHUKOB 24.02.2026
69 3anauu o reme "Tena U MOBEPXHOCTH
BpaiueHus" 27.02.2026
70 3agauu o Teme "Tena U MOBEpXHOCTH
BpauieHus" 03.03.2026
71 Kontponbnas padota "Tena u
MOBEPXHOCTH BpamieHus" 03.03.2026
7 O0béMm umuHIpa. Teopema 06 00bEMeE
IPSIMOTO HMJIMHJIpa 06.03.2026
Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
73 ornpenenénHoro uHrerpana. O0bEM 10.03.2026
KOHyca
74 ITmomamy OOKOBOM U ITOJIHOK
MOBEPXHOCTH KOHYCA 10.03.2026
CrepeomeTpuyuecKue 3a/1auu, CBI3aHHbIC
75 C BBIYMCIIEHUEM 00BEMOB IIMIIMHIPA, 13.03.2026
KOHyca
76 [Ipuknanueie 3anaun mo Teme "OO0bEMBI
U IUIOIIAIM IOBEpXHOCTEN Ten" 17.03.2026
77 O0BEM 1Iapa 1 MapoBOTro CEKTOpa.




Teopema 06 06BEme mrapa. [Tnomans
cdeprr. CTepeoMeTpHUYECKUE 3a/1a4H,
CBsI3aHHBIC C BEIYMCIICHUEM 00BEMOB
1Iapa, IapoBOro CErMeHTa U IIapoBOTo
CEKTOopa

17.03.2026

78

[Ipuknagueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE C 00BEMOM II1apa u
miomazasio cepbl. CooTHOIIECHUS
MEXTy TUIOIIASIMU TIOBEPXHOCTEH U
00bEMaMH MOIOOHBIX TEII

20.03.2026

79

[TonoOHbIE TENTa B MPOCTPAHCTBE.
N3menenue 06béMa npu mogo0uu.
CrepeoMeTpHUYECKHE 3a]]a4H, CBI3aHHbBIC
C BBIYKCIIEHHEM 00BEMOB TEII U
IIoIaIel MOBEpXHOCTEH

24.03.2026

80

Kontponbras padota "[lnomann
TTOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

24.03.2026

81

JIBH>KEHUs POCTPaHCTBA.
OtoOpaxenus. JIBUXKEHUSI U PAaBEHCTBO
¢uryp. O6mue cBoiicTBa IBUKEHUI

27.03.2026

82

Buapl n1BukeHMI: IapauieIbHbII
IIEPEHOC, LIEHTPAJIbHAS CUMMETPUS,
3epKaJibHasi CHMMETPHUS, TOBOPOT
BOKPYT NPSIMOM

07.04.2026

83

[IpeobpazoBanus nomoous. [Ipsmas u
cdepa Ditnepa

07.04.2026

84

I'eomerpuueckue 3agaun Ha
MIPUMEHEHNE JBUKEHUS

10.04.2026




85

Kontponbnas padota "BekTops! B
npoctpaHcTse"

14.04.2026

86

Ob6o6maromee nosropenue 11 moHsATHi
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTEMaTH3aIlNs 3HAHWM:
"[TapamienbHOCTh NPSIMBIX U
IJTIOCKOCTEH B MpocTpaHcTBe"

14.04.2026

87

Ob6o6maromiee nosropenue 11 nmoHsATH
¥ METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTEMAaTH3alIMs 3HAHHIA:
"BexTopsl B mpocTpaHcTBe"

17.04.2026

88

Ob6o6maromiee nopropenue 11 nmoHsATHi
1 MeToJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3aIlUs 3HAHUM:
"BexTops! B mpocTpaHcTae"

21.04.2026

&9

Ob6o06maromiee noropenue 11 noHsaTuit
1 MeToJ0B Kypca reometpun 10-11
KJIaCCOB, CHCTeMaTH3allMs 3HAHUI:
"O0beM MHOrorpaHHuka"

21.04.2026

90

O6o06maromee nmoBropeHue 11 moHsTHiA
1 MeToJ0B Kypca reomerpun 10-11
KJIaCCOB, CHUCTEMAaTU3alusl 3HAHUH:
"O6beM MHOTOrpaHHuka"

24.04.2026

91

O6o06maromee moBropeHue 11 moHsTHit
U MeToJ10B Kypca reomerpuun 1011
KJIACCOB, CUCTEMAaTU3aIisl 3HAHUM:
"ITnomaayu MOBEPXHOCTU U 00BEMBI
KpyTibIX Ten"

28.04.2026

92

O6o06maromee moropeHue 11 moHsTHiA




1 MeToJI0B Kypca reometpun 10-11
KJIACCOB, CHCTEMaTH3aIUs 3HAHHMA:
"ITnomany mMoOBEpXHOCTH U 00BEMBI
KpyTJbIX Ten"

28.04.2026

93

Wrorosas koHTposibHas paboTa

05.05.2026

94

HroroBasi KOHTpOJbHAs paboTa

05.05.2026

95

[ToBTOpEeHmE, 0600IICHUE 1
CHCTEMAaTH3alNs 3HAHUH

08.05.2026

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

12.05.2026

97

Hcropus pasBUTHS CTEpPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

12.05.2026

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKHU U €€ pOoJIb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

15.05.2026

99

Hcropus pasBUTHS CTEpPEOMETPUM KaK
HayKH U €€ POoJib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

19.05.2026

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ POJlb B Pa3BUTUU

19.05.2026




COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Ui

Hctopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUU

101 1
COBPEMEHHBIX UH)XEHEPHBIX U 22.05.2026
KOMIIBIOTEPHBIX TEXHOJIOTHI
HcTopus pa3BUTHS CTEPEOMETPUHN KaK
102 HAyKH U €€ poJib B Pa3BUTUU i
26.05.2026

COBPCMCHHBIX MHKCHCPHLBIX U
KOMITBIOTCPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

7

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHOW NMPOrPaMMBbI CpeiHero 001ero odopa3oBaHust

I'eomerpus

7.1

OHepI/IpOBaTb IOHATHAMMU: TOUYKA, IIpAMaA, IMIIOCKOCTb

7.2

[IpuMeHATh aKCHOMBI CTEPEOMETPUN U CIICICTBHS U3 HUX IIPU PELICHUHU
F€OMETPUUYECKUX 3a/1a4

7.3

OnepupoBaTh NOHATUSAMU: MAPAJIEIBHOCT M NEPIEHIUKYJISIPHOCTH
IPSIMBIX U IJIOCKOCTEH

7.4

KnaccuduimpoBaTh B3auMHOE pacHoOKEHUE MPSAMBIX U IIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUSMU: JIBYI'PAHHBIA YroJj, 'paHH JABYTPAHHOIO yrija,
pedpo ABYTpaHHOIO yIila, JMHEWHBIN yroJ IBYIpaHHOrO yria, TpajycHas
Mepa JABYTPaHHOTO yria

7.6

OnepupoBaTb NOHATUAMU: MHOTOTPAHHHUK, BBITYKJIBIH M HEBBITYKJIBINA
MHOT'OI'PDAHHUK, 3JIEMEHTBl MHOTOI'PAHHMKA, IIPABUIbHBIA MHOIOTPAHHUK

7.7

PacrioznaBaTh OCHOBHBIE BHJbBI MHOTOTPaHHHKOB (THpaMujia, NpuU3Ma,
NPSIMOYTOJIBHBIN Mapaienenumnes, Ky0)

7.8

KnaccudunmpoBath ~ MHOTOTpaHHUKH,  BBIOMpass  OCHOBaHHUS UL
KJ1acCU(pUKaUU (BBITYKJIbIE U HEBBITYKJIbIE MHOTOTPAaHHUKH, IIPaBUIIbHBIE
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIE IPU3MBI, NapaJljieseuIe/abl)

7.9

OHepI/IpOBaTL IHOHATHUAMMU CCKyIIasa IIJIOCKOCTB, CCUCHUC
MHOT'OIrpaHHUKOB

7.10

OOBSICHATD IIPUHLMUIIBI TIOCTPOCHUA ceueHH I MHOT'OT'PpaHHUKOB, UCITIOJIb3Y4
METOA CICIA0B

7.11

CTpOI/ITI) CCUCHUA MHOI'OrpaHHUKOB MECTOAOM CJICAOB, BBIIIOJHATD
(BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (hHTyp:
BUJI CBEPXY, COOKY, CHH3Y

7.12

Pemrate 3agaun Ha HaXOXXJIEHHE T'€OMETPUUECKUX BEJIMYUH 1O 00pasiam
WIM aJrOpuTMaM, MPUMEHSST M3BECTHHIC AHAIIUTUYECKHE METOAbl TPH
pelIeHuH CTaHJAPTHBIX MaTEMaTHUYeCKHX 3a7ad Ha BBIYHUCICHUE
pPacCTOSHUN MEXIy ABYMsI TOYKAMH, OT TOUKH 0 MPSIMOH, OT TOUKHIO
IUIOCKOCTH, M@Ky CKPEIIMBAIOIIUMUCS TPIMBIMU

7.13

Pemate 3ala4 Ha HaXO0XJICHHUEC I'COMCTPHUYCCKUX BCIUYHH I10 06pa3uaM
WK aJlroputMaM, HNPHUMCEHAA H3BCCTHBLIC AHAJIMTHYCCKUC MCETOJAbI IIpU
PEIICHUU CTAaHAAPTHBIX MAaTEMAaTHYCCKUX 3aaa4 Ha BBIYMUCICHUC YIJTIOB




MEXIY CKPEUIMBAIOIIMMHUCS MPSAMBIMU, MEXKIY HPSIMOM M IUIOCKOCTBIO,
MEXy TUIOCKOCTSMH, ABYTPAHHBIX yTJIOB

Bouncnare 00bEMBI M IIUIOHIANM  MOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mrpamuIa) ¢ IpUMEeHeHHEM (POPMYJI, BEIYUCIATH COOTHOLICHHUS

714 MEXIY IO ISIMU MMOBEPXHOCTEH, o0BEMamMu MOI00HBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATHUSMHU: CUMMETPUS B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI
W3Bnekarb, mpeoOpa3oBbIBaTH U HMHTEPIPETUPOBATH HMH(OpPMALMIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypax, MpPeICTaBICHHYI0 Ha
YepTeKax U pUCYHKaxX
[IpuMensTh TreoMeTpudeckue (akThl JUIsl PEIICHUS] CTEPEOMETPUUECKUX
7.17 3a7a4, MPEANoJIaralouuXx HECKOJIbKO IIAaroB PEUICHUs, €CIU YCJIOBUSA
NPUMEHEHUS 33JIaHbl B IBHOU opMme
718 [IpuMeHATs mNpoCTEHIIME NPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-
' KOMMYHHUKAI[MOHHBIE CHUCTEMBI TIPH PEIICHUU CTEPEOMETPHUUCCKUX 3a]1a4
719 [IpuBoaUTE MpUMEpHl MaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOIE U
' YKU3HH, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHsTh TIONTydeHHBIC 3HAHUS Ha MIPAKTUKE: aHAJTM3UPOBATH PeabHbBIE
CUTYallUu ¥ MPUMEHSTh U3yUYE€HHBIE MMOHITHS B IPOLIECCE MTONCKA PEIICHUS
MaTeMaTH4eckKu  cPOpPMYITUPOBAHHOM  MpPOOIEMBI,  MOAECTUPOBATH
7.20 peanbHbIe CUTyallud Ha SI3bIKE T'€OMETPUHU, MCCIENOBATh IMOCTPOCHHBIE
MO/IEJIU C UCTIOJIb30BAHUEM T€OMETPUUYECKUX MMOHATUN U TEOPEM, annapara
anreOphl, pemaTh MPAKTUYSCKUE 3a/Jayd, CBS3aHHBIE C HaXOXICHHEM
F€OMETPUUYECKHUX BETUYUH
11 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero oopa3oBaHmsi
pe3yJibTara
6 ['eomeTpus
OnepupoBaTh MOHATUSAMU: UIUHAPUIECKAS] TTOBEPXHOCTh, 00pa3yoIIne
6.1 HWIMHAPUYECKOW TOBEPXHOCTH, UWIMHAP, KOHUYECKas IOBEPXHOCTD,
' oOpa3yromue KOHMYECKOM  TOBEPXHOCTH, KOHYC, cdepuueckas
MMOBEPXHOCTH
6.2 Pacno3naBate Tena BpaiieHus (WIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATDH CITOCOOBI TIOYYECHHSI TEJT BpAIlCHUS
6.4 KnaccuduiupoBars B3auMHOE pacroioskeHre cepbl U MIIOCKOCTH
6.5 OnepupoBarh NOHATUSMHU: IIAPOBOM CErMEHT, OCHOBAHHME CErMEHTa,




BBICOTA CETMEHTA, IIApPOBOM CJIOW, OCHOBAHME IAPOBOTO CJIOS, BBHICOTA
IIAPOBOTO CJIOs, MAPOBOW CEKTOP

6.6

Boruncnsate 00BEMBI M IJIOMAAM TOBEPXHOCTEW TEN  BpaIICHUS,
TEOMETPHUYECKUX TEJl C MPUMEHEHHEM (PopMyIT

6.7

OnepupoBaTh MOHSATUSMU: MHOTOTPAaHHHWK, BIHUCAHHBIH B cdepy u
OTMCaHHBIN 0KOIIO cepsl, chepa, BOUCAaHHAS] B MHOTOTPAHHUK MU TEJIO
BpallleHus

6.8

BBIYHCIIATE COOTHONICHUS MEXK/TY TUTOIIAIMHU ITOBEPXHOCTEH H 00BEMAMHU
IIOAOOHBIX TEN

6.9

N3o6paxkats u3yyaemble (QUTYpHl OT PYKH U C MPUMEHEHHUEM IPOCTHIX
YepTEKHBIX THCTPYMEHTOB

6.10

BoeinonHATh (BBIHOCHBIE) IJIOCKHE YEpPTEXKH U3 PHCYHKOB MPOCTHIX
00BEMHBIX (UTyp: BHUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUYCHHS TEI
BpallleHUs

6.11

W3Bnekarb, WHTEPIPETHPOBaTH M MpeoOpa3oBbIBaTh HH(POpPMALMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTrypax, MpeICTaBICHHYIO Ha
yepTexax U pUCyHKax

6.12

[IpumensaTs reomerpudeckue (akTbl A PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJararolIuX HECKOJIBKO IIAroB PEIICHMs, €CIH YCIOBUS
IPUMEHEHHUs 3aJ]aHbl B ABHOH popme

6.13

OnepupoBaTh OHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINONMHATE JEHCTBHS CIIOKEHHS BEKTOPOB, BBIUUTAHHS BEKTOPOB H
YMHOXKCHHUSI BEKTOpa Ha YHCIIO, OOBSICHATH, KAKAUMH CBOWCTBAMH OHH
o0JIagaroT

6.15

[IpumensTh npaBuiIO Napasuiesenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATHSMM: JEKAPTOBBI KOOPAMHATBI B IPOCTPAHCTBE,
BEKTOP, MOAYJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA,
yroJl MeXAy BEKTOpaMH, CKaJspHOE IPOU3BEJCHHE BEKTOPOB,
KOJUIMHEapHbIE U KOMIUIAaHAPHBIE BEKTOPBI

6.17

Haxomute cymMy BEKTOpPOB M IIPOM3BEJIEHUE BEKTOpa HA YHUCIO, YIoi
MEXJly BEKTOPAMHM, CKaJIIPHOE NPOU3BEACHHE, PaCKiIalblBaTh BEKTOP IO
JIByM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3a,HaBaTb IIJIOCKOCTh YPAaBHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemate HpOCTGfIH.IHG rCOMCTPHUYCCKUC 3a/]a4 Ha TPUMCHCHHUEC BECKTOPHO-
KOOpAWMHATHOTO METOJa

6.20

Pemarsn 3aJa4yd Ha J0Ka3aTCIbCTBO MATCMATHYCCKHX OTHOILIEHUH U
HaXO0XKACHUC TCOMECTPUYCCKUX BCIIMYUH I10 o6pa3uaM WU aJIrOpUTMaM,
IMPUMCHSI S HN3BCCTHBIC MCETOJBbI npu peuicHnun CTaHAApTHBIX
MAaTCMaTHYCCKUX 3aaa4d

6.21

[TpumeHaTy TpocTeillline MporpaMMHBIE CpPEACTBA W BJIEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPU PELUIEHUU CTEPEOMETPUUECKUX 3a]1a4




6.22

[IpuBOIUTE pUMEPBI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
JKU3HH, PACIIO3HABATh MPOSABICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

IIpuMeHATH NOJIly4eHHBIE 3HAHUS Ha MIPAKTUKE: aHAIM3UPOBATH PEAIIbHBIE
CUTYyalluu U IIPUMEHSATH U3YYEHHBIE ITOHATHUS B IIPOLIECCE ITOMCKA PEILICHHUS
MaTeMaTHYeCKd  CPOPMYIMPOBAHHOW  MPOOJIEMBI,  MOAEIHPOBATH
peanbpHblE CUTyallUd Ha SI3bIKE I€OMETPHM, MCCIEAO0BATh IOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM I€OMETPUUECKHX ITIOHATUH U TEOPEM, aIapara
anreOpbl, pelmarh NPAaKTUYECKHUE 3a/lauM, CBSI3aHHbIE C HAXO0XKJIECHHEM
F€OMETPUYECKUX BEIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcCHOBHBIE TIOHATHSI CTEpEOMETpUH. TOdYKa, TpsAMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsTre 06 akcMOMaTHYECKOM IOCTPOEHUHU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH
U CJEICTBUS U3 HUX

7.2

B3aumHoe  pacnosio)keHue NpsAMBIX B IIPOCTPAHCTBE:  IepeceKaroluecs,
napajulefibHble M CKpelluBaromuecs mnpsmble. [lapaiienbHOCTs OPSIMBIX U
IUIOCKOCTEHl B MPOCTpPAHCTBE: MapajUlelibHble MpsiMble B  IPOCTPAHCTBE,
NapayieIbHOCTh TPEX MPSIMBIX, NapaJlIebHOCTh MPSAMOW M IUIOCKOCTH. YTIIBIC
COHANpPAaBJICHHBIMU CTOPOHAaMH, YroJl MEXAy HpsIMbIMM B IPOCTPAHCTBE.
[TapaninenbHOCTh INIOCKOCTEN: MapajlielbHblE MJIOCKOCTH, CBOMCTBA MapalIeIbHBIX
wiockocteil. IlpocTeiimme nmpocTpaHCTBEHHBbIE (QUIYphl Ha IUIOCKOCTH: TETPAdp,
KyO, mapaysienenue;], IoCTpPOCHHE CeUeHHUH

7.3

[lepneHIUKYISIPHOCTh TOPSAMONM W IJIOCKOCTU: TEPHEHAUKYJISPHBIE MpsSIMbIE B
MIPOCTPAHCTBE, MPsIMbIE MapalyieNibHbIE U MEPIEHAUKYIISIPHBIE K IIOCKOCTH, MPU3HAK
MEePHEHAUKYISIPHOCTH MPSMOM U MJIOCKOCTH, TEOPEMA O MIPSIMOM NEPIEHAUKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YOI MEKY MPSMOM U IIIOCKOCThIO, IBYTPAHHBIN
yTOJ1, JMHEMHBINA YToJI IBYTPaHHOrO yria. [IeprneHquKysp 1 HaKJIIOHHBIE: paCCTOSTHUE
OT TOYKH JIO TIOCKOCTH, PACCTOSIHUE OT MPSMOH JI0 TUIOCKOCTH, TIPOSKIIUs GUTYPHI HA
IJIOCKOCTB. [IepreHINKyYIIIPHOCTD INIOCKOCTEN: TPU3HAK MEPIIEHIUKYJIIPHOCTH IBYX
mrockocteil. Teopema o TpEX meprneHauKyIsIpax

7.4

IloHsiTHE MHOrOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOTPaHHMKA, BBIIYKIBIE U
HEBBIMYKJIbIE MHOI'OTPAaHHUKH, pa3BEPTKa MHororpaHHuka. Ilpusma: n-yronbHas
npu3Ma, TPAaHH M OCHOBAaHUS NPHU3MBI, MpsiMas W HAKJIOHHAs TPU3MBI, OOKOBas U
I0JIHAsl IOBEPXHOCTH Mpu3Mbl. [lapannenenunen, npssMOyroiabHbIN Mapajiesenumnes
u ero cBoiictBa. [lupamuna: n-yroiapHas nupamuia, rpaHd ¥ OCHOBaHUE MUPAMUJBbI,
OOKOBasi U IMOJIHAS MOBEPXHOCTh MUPAMUABI, NIPABUIbHAS U yCEUEHHAs MHUpaMHJIA.
OnemMeHTbl OpuU3Mbl KU nupamunabl. [IpaBUIbHBIE MHOTOTPDAaHHUKHU: IOHSTHE
IIPaBWJIBHOTO MHOTOTPaHHMKA, NpPAaBWIbHAs IpU3Ma M IpaBUIbHAs INUPAMUIA,
NpaBUJIbHAS TPEYToJbHAs MUpaMHJAa U MPaBUIbHBINA TeTpasap, KyO. [IpeacraBienue
O IpaBWIBHBIX MHOTOTPaHHHMKAX: OKTa’Ap, AOAEKa’aAp M ukocadapyrue CedeHus
MPU3MBI U TUPAMMU/IBI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IIJTIOCKOCTH.
ONeMEeHThI CUMMCTPUHA B nupamMujax, MnapajiejienmIie 1ax, MpaBUJIBHBIX
MHOT'OrpaHHUKax

7.6

Borunicnenue >1eMEHTOB MHOTIOIPAaHHUKOB: pEOpa, nuaroHanu, yriel. [lnomanb
OOKOBOIl TOBEPXHOCTH M TIOJHOM TOBEPXHOCTH MPSAMOM NPU3MBI, IJIOLIAAb




OCHOBaHUH, TeopeMa 0 OOKOBOH MOBEPXHOCTH MpsiMoi npu3Mbl. [lnomans 60koBoi
IIOBEPXHOCTU M IOBEPXHOCTH NPAaBUIBHON MNUpaMUIbl, TeopemMa O IUIOUaIu
yceuéHHoll nupamupsl. [Tonstue 06 06bpéMe. O0bEM MMpaMuIbl, TPU3MBI

7.7

[Tomo6HbBIe Tena B mpocTpancTBe. COOTHOMICHHUS MEX/TY TUIOIIAASIMU TOBEPXHOCTEH,
00bEMaMU TTOTO0OHBIX TEN

11 KIIACC

Kox
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuuapudeckas HOBEPXHOCTh, 00pa3yroIue UINHIPUYECKONH TOBEPXHOCTH, OCh
LWIMHIPUYECKON NOBEepXHOCTU. LlMimHap: ocHOBaHMsSI M OOKOBasi MOBEPXHOCTb,
o0pasyroias 1 0Ch, TUIOLIaAh OOKOBOW U MOJIHON MTOBEPXHOCTH

6.2

Konunyeckass moBepXHOCTb, 00pa3yrolue KOHHYECKOW TIOBEPXHOCTH, OCh U
BEpIlIMHA KOHUYECKOHW noBepxHOCTH. KoHycC: OCHOBaHUE U BepIIMHA, 00pa3yromas
Y OCB, TJIOIIaIb OOKOBOM U MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yoIue
U BbICOTA, OCHOBaHUA U 60KOBaﬂ IOBCPXHOCTDH

6.3

Cdepa u map: ueHTp, paauyc, IuameTp, Iiolaas nopepxHoctu chepsl. Bzanmuoe
pacnonoxeHue chepbl U MIOCKOCTH, KacaTelbHasl IIOCKOCTh K cdepe, MIomaib

cdepsl

6.4

N3o0paxenue Ten BpalieHus Ha TI0CKOCTH. Pa3BépTka nmiMHapa u KOHyca

6.5

KomOuHamuu Ten BpaiieHHss ¥ MHOTOIPAaHHMKOB. MHOTOIpaHHHK, OIHCAHHBIH
okoJo cepsl, chepa, BiucaHHas B MHOTOTPAHHUK, WU TEJIO BPAIICHUS

6.6

[Tonsitue 06 o0bEMe. OCHOBHBIC CBOMCTBA 00BEMOB Tell. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TIapaljIelienuIe a 1 cieacTBUs u3 He€. O0bEM HIMITMHpA, KOHYyCA.
O06BEéM mapa u miomaas chepsl

6.7

[TonmoOubie Tema B mpocTpancTBe. COOTHOMICHHS MEXKAY  IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI

6.8

Ceuenus mwinHApa (apajuleIbHO U NEPHEHIUKYISIPHO OCH), CEYEHHUS KOHyca
(mapauienbHOE OCHOBAHUIO M IPOXOAAIIEE YePe3 BEPIIMHY ), CEUEHUs 1apa

6.9

BexTop Ha miockoctd M B npoctpaHCcTBe. CII0O)KEHHE M BBIYUTAHME BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4Kciio. PasznoxkeHue BEKTOpa 10 TPEM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBuno mnapamnenenunena. Pemmenuwe 3amad, CBS3aHHBIX C
IIPUMEHEHUEM IPaBUII ACUCTBUI C BEKTOpaMU

6.10

[IpsimoyronbHasi cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopAauHAThl BEKTOpA.
[Tpocteiimue 3amaun B KOOpAMHATAaX. YTOJN MeXAy BekTopamu. CkaiaspHOe
MIPOU3BEJICHUE BEKTOPOB. BhIuMciieHHE YIIOB MEXAY NPSIMBIMU U IJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/I TP PELLICHUN T€OMETPUUYECKHX 3a/1a4




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

Kon IIpoBepsiemble TPeOOBAHUS K NPEAMETHBIM pPe3yJbTaTaM OCBOCHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30BaTeJIbHOI POrpaMMBbI CPeAHEro 001ero
TpeOoBaHus o0pa3oBaHus

Brnagenne MeromamMu [OKa3aTeNbCTB, alrOPUTMaMH DPEILIECHUS 3a]ad;
yMeHue (OpMyJIHpOBATh U ONEPUPOBATH IMOHATHAMHU: ONpEACITICHHUE,
aKcuoma, TeOpeMa, CIIEICTBHE, CBOMCTBO, IPHU3HAK, J0OKA3aTEJIbCTBO,
paBHOCHIIbHBIE (POPMYITHPOBKH; IPUMEHSATH UX; YMEHHE (OPMYITHPOBATH
0o0paTHOE M MPOTHUBOMNOJIOXKHOE YTBEPXKAECHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ] MAaTEMaTUYECKOM MHIYKIIHH;
IIPOBOAMTH  JOKA3aTECJIBHBIE PACCYKICHWsS IIPU PpEUICHMM  3azad,
1 OLICHUBATh  JIOTUYECKYX0  IPAaBUJIBHOCTb  PACCYXACHUM; YMEHHE
OIIEpUPOBATh MOHATUSAMH: MHOYKECTBO, IOAMHOXECTBO, ONEpPALMU Haj
MHOXXECTBAMHU; yMEHHUE MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar AJIs ONMCAHUS PEAIbHBIX IIPOLECCOB U ABJICHUH U NIPU PELICHUU
3a7a4, B TOM 4YHCI€ U3 JAPYrUX Y4eOHBIX IIPEIMETOB; YMEHHE
OIIepUPOBAThH MOHATHAMU: Ipad, CBA3HBIN rpad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJlaBaTb M ONHUCHIBATH Tpadbl Pa3IUIHBIMU

croco0aMu; MCTIOIB30BaTh rpadbl MPU PEIICHUH 33129

YMeHue ornepupoBaTh HNOHATHUSMHU: HATYPAIbHOE YHCIO, LIEJIOE YHCIIO,
CTEMNEHb C LEbIM MMOKa3aTeIeM, KOPEHb HATYpaJIbHOW CTENEHU, CTEIIECHb
C pauMOHAIbHBIM  IIOKa3aTelleM, CTENeHb C  JACHUCTBUTEIbHBIM
mokKasarejeMm, JiorapugM 4mcla, CHHYC, KOCHHYC M TaHICHC
IPOU3BOJIBHOIO YHUCJA, OCTATOK IO MOJIYJIIO, pallOHalIbHOE YHCIIO,
UppALMOHATBHOE  YHUCJIO,  MHOXECTBA  HATypaJlbHBIX,  LEJbIX,
2 palMoOHANBHBIX, JCHCTBUTEIBHBIX YHCE; yMEHHE HCIIOJIh30BaTh
NpU3HAKK JEIUMOCTH, HAUMEHBIINI OOIIMI JeTUTeNh U HauMEHbIIee
oOmee kpaTHoe, aropuT™ EBKIIMIA mipu penieHny 3a1a4; 3HAKOMCTBO C
pa3IMYHBIMU ~ TO3ULIIMOHHBIMHU  CHUCTEMAaMH  CUHUCIICHMS;  yYMEHHUE
BBITIOJIHATHh BBIYHMCIICHUE 3HAYCHUN W MPeoOpa3oBaHUs BBIPAKEHHUI CO
CTeNEeHsIMH U JiorapupmMamMu, mpeoOpa3oBaHus IPOOHO-PAIMOHATBHBIX

BBIPDAKECHHI; YMEHUE ONEPHUPOBATH IOHATHSIMH: ITOCIIEI0BATEIBLHOCTD,




apudmeTuyeckas nporpeccusi, reoMeTpuieckas nporpeccus, 06CKOHEUHO
yObIBaroIiasi ~ reoMeTpuuecKass  IMporpeccus; yMEHHE  3a]laBaTh
[I0CJIEI0BATENBHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX (HOPMYII;
YMEHHE ONEpPUPOBATH NOHATHUSMHU: KOMIUIEKCHOE YHCIO, COIPSDKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apIryMEHT KOMILJIEKCHOTO 4Kcia, hopma
3aMMCH KOMIUIEKCHBIX 4YMCel (FeOMEeTpHUecKasi, TPUTrOHOMETPHUYECKas U
anreOpanveckas); yMeTh MPOU3BOAUTH apUPMETHUYCCKUE IEHCTBUS C
KOMIUIEKCHBIMU ~ YHCJIaMM; HPUBOJUTH IPUMEPHI  HUCIIOJIB30BAHMS
KOMIUIEKCHBIX YMCEJ; ONEpUPOBATH MOHATHUSAMHU: MaTpuua 2x2 m 3x3,

OIPCACIINTECIIb MATPHUILIBI, FeOMeTpI/I‘{eCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMeHue onepupoBaTh NOHATHUSAMHU: pallMOHAIbHBIC, HUpPPalMOHAJIbHBIE,
NOKa3aTebHbIe, CTEIEHHBIE, JIOTapu(MUIECKHe, TPUTOHOMETPHUYECKUE
YPaBHEHHS M HEPAaBEHCTBA, HUX CHUCTEMBI; YMEHHE OIEpPHUPOBATH
HNOHATHUAMU: TOXKJECTBO, TOKJIECTBEHHOE IPeoOpa3oBaHuE, YpaBHEHUE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHHH M HEPABEHCTB, PAaBHOCWJIBHOCTb
YPaBHEHUH, HEPaBEHCTB M CHUCTEM; YyMEHUE peulaTb YypaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C IOMOILBIO PA3JIMYHBIX IPUEMOB; pelIaTh
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IApaMETPOM; NPUMEHSITh
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MAaTEeMAaTHYECKUX

3a/1a4 U 3a/1a4 U3 pa3Iu4HbIX 00JacTell HayKu U peaibHON KU3HU

YMeHue onepupoBaTh MOHATUSAMHU: (YHKIMS, YETHOCTh (YHKIIMH,
NEPUOUYHOCTh (YHKIIMH, OTPAaHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (QYHKLIUH, HAauOOJIbIIee U HaUMEHbILIEE 3HAUCHHS
(yHKIMM Ha TPOMEKYTKE, HeTIpephIBHAsT (DYHKITUS, aCHMIITOTHI rpaduka
(GyHKIMH, TIepBasi U BTOpasi MPOU3BOAHAS (YHKINHU, TEOMETPUUECKUN U
(bU3MYeCKUld CMBICT TIPOU3BOAHOM, TIEpBOOOpa3Has, OMpeaeIEHHBIN
WHTETpaNl; YMEHHE HAXOAWTh ACUMMTOTHI rpaduka (QYHKIHH, yMEHHE
BBIYUCIISATH  NPOW3BOJHBIC CYMMBI, TIPOM3BEIEHUS, YAaCTHOTO W
KOMMO3UIINH (PYHKIMIA, HAXOAWTh YPaBHEHHE KacaTelbHOU K rpaduky
(GYHKINU; YMEHHE HAXOIWUTh MPOWU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JJsl MCCIEIOBaHUS (YHKIMH,
HAXOJIUTh HaWOOJBIINEC W HAMMEHBIIWE 3HAYCHUS (PYHKIUI; CTPOUTH
rpaduKd MHOTOYJICHOB C HCIOJb30BAHUEM arIapara MaTeMaTH4YeCKOro
aHaM3a; MPHUMEHSATh NPOM3BOIHYIO ISl HAXOXKICHUS HAWITYYIIeTo
pelieHusl B MPHUKIATHBIX, B TOM YHUCIIE COIMAIbHO-3KOHOMUYECKUX WU

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




HHTCrpaga; MpuBOJAUTE NPUMEPLI MATEMATHYCCKOI0O MOACIIMPOBAHUA C

noMoIeio AuddepeHnnanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh HOHATHAMM: rpaduk (yHKIMH, oOpaTHas
GyHKIMSA, KOMITO3UIMS (DYHKIWHA, JIMHEHHAs (YHKIWS, KBaJpaTHIHAs
GbyHKIMS, panuoHaIbHast byHKLH, CTEINeHHast GbyHKIMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
(GyHKIMH, TOKa3aTenbHas W Jorapugmuyeckas (QYHKLUUH; YMEHHUE
CTpOUTh TpapuKu W3yYeHHBIX (YHKIHH, BBIIOIHATH MPEOOpa3OBaAHMUS
rpaduKoB QyHKUUH, UCIIOIB30BATh IpadUKH AJIs U3YUEHUS MIPOLIECCOB U
3aBHCUMOCTEH, TPU PEUICHUU 3a]a4 U3 APYTUX YYeOHBIX MPEJIMETOB M
3aJa4 U3 pearbHOM KU3HM; BhIpaXKaTh (OPMYJIaMU 3aBUCUMOCTU MEXIY
BEJIMYMHAMU; HCIIOIIB30BATh CBOMCTBA U IpadMKu (PyHKIUH IS peTeHHsI
YpaBHEHM, HEpPaBEHCTB M 3aJady C [apaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUIN YPAaBHEHM, HEPAaBEHCTB

H UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJlaud pPa3HbIX TUIOB (B TOM 4YMCJE Ha
IPOIICHTHI, I0JIU M YacTH, HA JIBUXKEHHE, paboTy, CTOUMOCTh TOBApPOB U
yCIIyT, HaJIOTH, 33J1a4i U3 00JacTy yNpaBJIeHUs JIMYHBIMU U CEMEHHBIMU
(uHaHCAMU); COCTABJIATH BBIPAXKCHMS, YPABHEHUS, HEPAaBEHCTBA M HUX
CUCTEMBI IO YCJIOBHIO 3aJa4yH, MCCIEAOBATh IOJyYEHHOE PEIICHUE U
OLIEHUBATh MPABIONONO0OHOCTh PE3yNbTaTOB; YMEHHE MOJEIUPOBAThH
peanpHbIE CUTyallUH Ha SA3BIKE MATEMAaTUKH; COCTABIIATH BBIPAXKEHUS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl 10 YCJIOBHUIO 33Jayy,
UCCIEN0BAaTh IOCTPOCHHBIE MOJEIM C MCIOIB30BAHMEM ammapara

anreOpbl, UHTEPIIPETUPOBATH MTOTyYEHHBIN pe3yabTarT

YMeHue onepupoBaTh MOHATUSAMU: cpefHee apudmeTnyeckoe, MeIuaHa,
HanOOJIbIIIee M HAMMEHBIIIEE 3HAUCHH S, pa3MaXx, TUCIIEPCHs, CTAaHIapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE W3BIIEKATh, HHTEPIIPETUPOBATH
nH(popMaInio, MPeACTaBICHHYIO B Ta0IHMIaX, HA TUarpaMmax, rpadukax,
OTPa)KaIoIIyI0 CBOWCTBA peajbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIIATh
vHpOpMANUIO ¢ TIOMOMIBIO TaOJMUI] W JUarpaMM; HCCIEA0BaTh
CTaTHCTUYECKUE JaHHBIE, B TOM 4YHCIIe C MPUMEHEHHEM TpadudecKux
METOJIOB ¥ AJICKTPOHHBIX CPEJICTB; TPapUIECKH UCCIEI0BATH COBMECTHBIE

HaGJIIO,[[CHI/IH C IIOMOLIBIO JUarpaMm paCCCUBaHUA U JIMHEMHOM perpeccuun

YMeHue onepupoBarh IOHATHUAMM: CIIyYalHBIM OIBIT U CIy4alHOE




cOOBITHE, BEpOSITHOCTh CIy4ailHOrO COOBITUSI; YMEHHE BBIUUCISTH
BEPOSITHOCTh C MCIIOJIb30BAaHUEM TIpadUuecKuX METOJOB; MPUMEHSThH
(GopMyJibl CIOKEHUS U YMHOXKEHHUS BEPOATHOCTEH, (HOpMyIily MOJHOU
BEPOSATHOCTH, opMyiy bepHyiu, komOuHaTOpHbIE (PaKThI U HOPMYIIBL;
OLICHUBATh BEPOATHOCTH PEAJIBHBIX COOBITUH; YMEHHE ONEepUpOBATh
NOHATUAMM: CllydallHas BEJIMYMHA, paCIpPEIEIICHUE BEPOSITHOCTEM,
MaTE€MaTHYeCKOe O0KHUJIAHHWE, JUCIIEPCUS W CTaHAApPTHOE OTKJIOHEHHE
CllydallHOW BeJNWYMHBI, (YHKIUM paclpelesieHuss M IJIOTHOCTH
PaBHOMEpHOTO, IIOKA3aTeJIbHOIO M HOPMAaJIbHOIO pACHpPEICICHUM;
YMEHHME HCIIOJIb30BATh CBOMCTBA M3YUYEHHBIX PpAaCIpENeICHUN UL
pemeHusi 3ajad; 3HAKOMCTBO C TOHSATHSAMH: 3aKOH OOJBIIUX YHCEl,
METOAbl BBIOOPOYHBIX MCCIEJOBAHUMN; yYMEHUE NPUBOIUTH HPUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJBIINX YHCEN B NMPHPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHME ONIEPUPOBATh MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCJIO COYETaHWM, YUCIIO MepecTaHoBOK; OMHOM HpbroTOHa; ymeHHe
OPUMEHATh KOMOUHATOPHBIE (DAKThl U PacCy>KICHUS AJIs pellieHUs 3a/1a4;
OLICHUBATh BEPOSITHOCTH peanbHBIX COOBITHI; COCTaBJISITh

BCPOATHOCTHYIO MOJECJIb U UHTCPIIPETUPOBATH HOJ'Iy‘IeHHHﬁ pe3yjbTaTt

YMeHue omnepupoBaTh MOHITUSIMH: TOYKA, MpsAMas, I[JIOCKOCTH,
MPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIJVIa, IUIOCKUNA yrod,
NBYTPaHHBIA YroJ, TPEXTPAaHHBIM yroi, CKpeIIMBaroIUecs MpsMbIE,
napajieIbHOCTh U MEPHEHIUKYISIPHOCTD MPSMBIX U TUIOCKOCTEH, yroi
MEXy MPSMBIMH, YTOJl MEXKIY MpPSIMONH M IJIOCKOCTBIO, YTOJl MEXKIY
MJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY
IOPSIMBIMHU, PACCTOSIHHE MEXAY IUIOCKOCTSIMU; YMEHUE UCIIOJIb30BaTh MPH
pelIeHnH 3a7a4 U3y4YCeHHbIC (PAKTBI M TEOPEMBI IJIAHUMETPUU; YMEHUE
OLICHUBATh pa3Mephl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTH
MaTeMaTUYeCKHe MOJENIU C IOMOIIbI0 TEOMETPUUYECKUX TMOHSATUU U

BCJIIMYMH, p€IIaTh CBA3AHHBIC C HUMH IIPAKTHYCCKUEC 3aJa4u
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YMeHne onepupoBaTh MOHATHUAMH: TUIOMIAAb (GUTypsl, 00BEM (UTYDHI,
MHOTI'OT'paHHUK, HpaBHHLHBIﬁ MHOTI'OrpaHHUK, CCYCHHUEC MHOI'OIrpaHHUKA,
KyO, mapajuienenunen, Npu3Ma, NMUpamuaa, (GUrypa U IMOBEPXHOCTD
BpallleHHs, LWIMHAP, KOHYC, map, cdepa, miomanab cepsl, MIomaib
MIOBEPXHOCTH TMUPAMUIBI, MPHU3MBI, KOHyca, IMIUHApPA, 00bEM KyoOa,
MPAMOYT'OJIBHOTO IapajljiedaenuIena, MUpamMuasl, MPU3MbL, LUIUHIPA,

KOHYyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUEHHUsI KOHyca M LWIMHIpA,




[apajuleJbHBIE OCH WM OCHOBAHMIO, CEYECHHE INapa, IUIOCKOCTD,
Kacatomasicss chepbl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUEHUE
MHOTOTpaHHMKA, U300pa)kaTh MHOTOTPAaHHUKHU, (QUTYpPbI U MOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCIIE C IIOMOIIBIO DJIEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHSTh CBOICTBA Fr€OMETPUUECKUX (PUTYp, CAMOCTOSITENBEHO
(hopMyIMpOBATh ONpEeNeHHs U3ydaeMbIX (GUTyp, BBIIBUTaTh THIOTE3bI
O CBOWCTBax U IpHU3HAKaX reOMETpUYECKUX (PUryp, 000CHOBBIBATH WU
ONpoBepraTh MX; yMEHHE MPOBOAMUTH KiaccuuKauuoo ¢Guryp 1o
pPa3IUYHBIM TpPU3HAKAM, BBIIOJHATH HEOOXOJUMBIE JOIMOJIHUTEIbHbBIE

MOCTPOEHUS
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YMeHHe OnepupoBaTh IMOHATHUSAMHU: JBH)KCHHE B NPOCTPAHCTBE,
napauIeIbHBIA TIEPEHOC, CHMMETPHUSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MMOA00Ms, MOM0OHbIE (UTYpBI;, yMeHHE
pacro3HaBaTh paBHBIC W MOJO0HBIC (QUTYPHI, B TOM YHCIIC B TIPHUPOJIE,
UCKYCCTBE, apXHTEKType; HCIOIb30BATh T'€OMETPUYECKUE OTHOIICHHSI
IpU PEIICHUH 3a/1ad; HaXOJUTh T'€OMETPUYECKHE BEIMYMHBI (JIJTMHA,
yroj, IUIOM@AAb, O0BEM) TpPU PEHICHHH 3aJad W3 JPYTHX Y4eOHBIX
MPEIMETOB U U3 PeaTbHON KU3HH, YMEHHUE BBIYHUCIISATH T€OMETPUICCKIEC
BEJIMYMHBI (JUTMHA, YToJl, TUIOm@Aab, OOBEM, IUIOMIAIh MOBEPXHOCTH),
UCTIONB3YSl M3YYCHHBIE (OPMYIJIBI M METONbI, B TOM YHUCIE: TUIOMIAIb
TIOBEPXHOCTH TTMPAMUJIbI, IPU3MBI, KOHYCa, MWIMHAPA, TUIOIaas chepsr,
00BEM Ky0a, MPSIMOYTOJBHOTO MapajuIeyeNuIe/ia, MUPAMUIBI, MPU3MBI,
IJTMHIpPA, KOHyca, IIapa; YMEHHE HaXOJWTh OTHOIICHHE OO0BEMOB

noA00HBIX (uryp
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YMeHue ornepupoBaTh NOHATUSMU: MPSIMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBHI BEKTOpPA, CymMMa BEKTOpPOB,
NPOM3BEICHUE BEKTOpAa Ha YHWCIO, PA3JIOKEHHE BEKTopa Mo Oaswmcy,
CKAJIIPHOE MPOMU3BEACHUE, BEKTOPHOE ITPOU3BEICHUE, YIOJN MEKIY
BEKTOpAMHU; YMEHUE UCIIOIb30BATh BEKTOPHBIA U KOOPAMHATHBIA METOH
JUIsL pelIeHHs TeOMETPUYECKHX 3aJad M 3a7ad JpYyrux ydeOHbBIX

MpEIMETOB
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YMmenue BLI6I/IpaTL HO,Z[XOI[HH_II/II‘/JI METOA AJid PpCHICHUA 3aadavu,
IIOHUMAaHHWEC 3HAYUMMOCTH MATCMATHUKW B HU3YUYCHHU IIPHUPOAHBIX U
O6IJ_ICCTBCHHBIX nmponeccoB H" HBHCHHﬁ; YMCHHUEC  PaCIIO3HABATbH
IMPOABJICHUEC 3aKOHOB MAaTCMAaTUKH B HCKYCCTBEC, YMCHHC IPUBOAWUTH

IpUMEPBl  MAaTEMaTUYECKUX OTKPBITMM POCCUHUCKOM M  MHUPOBOU




MaTE€MaTHYeCKON HAyKH




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

Yucna 1 BEIYUCIIEHUSI

1.1

HaTypaJ'II)HBIC 1 OCJIbIC YnUCia. HpI/ISHaKI/I JCIINMOCTH LCIIBIX YHUCEI

Pannonanehpie uncna. OOBIKHOBEHHBIE U JECSATHYHBIE JApOOU, TPOLIEHTHI,

2 OeCKOHEUHbIE IEPUOTUUECKUE IPOOH
13 Apudmernuecknii KOpeHb HATypaIbHOW cTeneHu. J{eHcTBrs ¢ apuMeTHIeCKUMHU
' KOPHSIMH HaTypaJbHOW CTEIIEHU
1.4 Crenenp c¢ wnenbiM mnokaszareneM. CrTeneHb € palMOHAIbHBIM ITOKA3aTEIEM.
' CBolicTBa CTENIEHU
L5 CuHyC, KOCHMHYC M TaHIT€HC YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCJIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsTuuHble U HATypaJlbHbIE JOrapU(MBI
JlelicTBuTenbHble 4Yucia. ApupMETHYECKHE ONepaluu ¢ JIeHCTBUTEIbHBIMU
1.7 yucnamu. [lpuOnmkEHHbIE BBIYMCICHMSA, NpPaBWIa OKPYIVIEHUS, NPHUKUAKA U
OIIEHKA Pe3yJIbTaTa BhIYUCICHUN
1.8 [Ipeo6pa3oBanue BbhIpakeHUI
1.9 KommnekcHsle yncia
2 YpaBHEHHsI 1 HEpABEHCTBA
2.1 Llenbie 1 APOOHO-paLIMOHANILHBIC YPABHEHUS
2.2 WppanuonansHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPpMUUECKUE YPaBHEHHS
2.5 Lenble n 1poOHO-paIOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHnanbHble HEPABEHCTBA
2.7 [Toka3aresnbHble U JorapumMuyeckre HepaBeHCTBA
2.8 TpuroHomeTpruieckre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Matpuiia cucTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI
3 OyHKIUH U TpaPuKH




OyHkuus, crnocoOsl 3aaanusa Qynkuuu. ['paduk GyHkumuu. BzaumHo obpaTHbIe

> ¢ynkuuu. Yétneie u HeuétHele pyHkmu. [lepuoanueckue pyHKkuum
OO6nacTe ompeneiaeHuss U MHOXKECTBO 3HaueHuM QyHkuuu. Hynum QyHKum.
19 [IpomMexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIUH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKUuu. HambGonbliee W HauMeHbllee 3HAYEHUE
(GYHKIIMU Ha IPOMEKYTKE
13 CreneHHass (yHKLUUS C HaTypajJbHBIM M LEJbIM IoKa3aTeneMm. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpHS 1n-OU CTEHEHH
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazarenbHas u norapudmuueckas pyHKINUH, X CBOICTBA U rpaduku
16 Touku paspbiBa. AcumnTotel rpadukoB ¢yHkiuil. CpoiicTBa (QyHKIMIA,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBaTeabHOCTH, CIIOCOOBI 33aHUS TIOCIIEI0BATEIbHOCTEH
3.8 Apudmernueckas u reomeTprueckas nporpeccuu. Dopmyia coKHBIX IPOLIEHTOB
4 Hauana MmaTemMaTuueckoro aHanmsa
4.1 [IpousBonnas Gpynkuuu. [Ipon3BoaHbIe 3IeMEHTAPHBIX (QYHKIUN
[IpumeHeHre NpPOU3BOMHON K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. Haxox1eHre Hanbonb1ero 1 HaMMEeHbIIEro 3HaueHus! GYHKIUU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHoOXeCTBa U JIOTHKA
5.1 MHoxecTBO, ornepauu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
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