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HOACHUTEJBHASA 3AIINCKA

['eomeTpust sBAsSETCS OAHMM M3 0a30BBIX KYPCOB HA YPOBHE CPEOHETO
o0uiero oOpa3oBaHusl, TaK Kak 00ECIEUMBACT BO3MOKHOCTb U3YUEHUS TUCLIMILTAH
€CTECTBCHHO-HAYYHOH HAMPABICHHOCTH W MPEAMETOB TYMAHUTAPHOTO LMKJIIA.
[TockombKy  JIOTMYECKOE  MBINUICHHE,  (QOPMUPYEMOE  TOPH  W3YYCHUH
00y4aroIUMUCS MOHATUIUHBIX OCHOB F€OMETPHM, MPHU JOKA3ATENbCTBE TEOPEM M
NOCTPOCHUMN LICTIOYKH JIOTHYECKUX YTBEPKACHHNA MPU PELICHUHA F€OMETPHUYECCKHUX
3a1a4, YMEHWE BBIABUTaTh M OMPOBEPrarb THIOTE3bl  HEMOCPEIACTBEHHO
UCTIOJB3YIOTCS NP PEIIEHUM 3a/1a4 €CTECTBEHHO-HAYYHOTO LMK, B YACTHOCTH
(u3nyecKux 3a1au.

Llens ocBOCHUS mporpamMmsbl y4eOHOTo Kypcea «['eoMmeTpusy Ha yriryOJIEHHOM
YPOBHE — pA3BUTHUE WHAWBHUIYATbHBIX CHOCOOHOCTEN O0yYaroIMXCs TpU
W3YYCHUH TE€OMETPHH, KaK COCTABJIAIOUICH MpeAMETHOM obmactn «Marematnka u
uHopmaTuka»  4epe3  OO0ECHEYEHUE  BO3MOXKHOCTH  MPUOOPETEHUS U
UCMONb30BaHusl Oosice TNyOOKMX TEOMETPUYECKMX 3HAHWUH W JCHCTBHIA,
CHELM(PUYHBIX TEOMETPUH, U HEOOXOMMBIX JUIsl YCIIEITHOTO MPO(PECCHOHATBHOTO
00pa3oBaHMsl, CBI3aHHOTO C UCMOIb30BAHUEM MATEMATUKH.

[TpopUTETHBIMM 3aa4aMK Kypca TEOMETPUM Ha YIIIYOJIIEHHOM YPOBHE,
PACIIMPSIFOMIMMHI W YCHIMBAIOIMMH KYPC 0a30BOTO YPOBHS, SIBIISIFOTCS:

PACIIMPEHUE MPEACTABICHUS O TEOMETPHH KaK YaCTH MHPOBOW KYJIbTYPHI U
(OpMUPOBAHME OCO3HAHUS B3AUMOCBSI3H FEOMETPUH C OKPYKAIOIIMM MHAPOM;

(opMuUpOBaHWE TPEACTABICHHUS O MPOCTPAHCTBEHHBIX (HUrypax Kak o
BOKXHEHIIMX MATEMATUUYECKUX MOJIENSX, MO3BOJISIFOLIMX OMUCHIBATh M HM3y4daTh
Pa3HBIE SABJICHUS OKPY>KAIOIIETO MUPA, 3HAHUE TOHIATUHHOTO anmnapara no pasaeiny
«CtepeoMeTpus yueOHOro Kypca reOMETpUH;

(opMupoBaHWE  YMEHHWS ~ BIAACTh  OCHOBHBIMH  MOHATUSIMH O
OPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOHCTBAMH, 3HAHHUE TEOPEM,
GopMyT U YMEHHE WX MPUMEHATh, YMEHHUs JOKA3bIBATh TEOPEMBI U HAXOAUTH
HECTAHIAPTHBIE CIIOCOOBI PELICHUS 33124,

(opMUPOBAHME YMEHUS PACNIO3HABATH HA YEPTEKAX, MOJEIAX U B PEATbHOM
MUPE MHOTOTPAHHMKH M Tella BPALICHUS, KOHCTPYHPOBAThb T'€OMETPUUYECKUE
MOJIENH,

(OpMUPOBAHNE TOHUMAHUS BO3MOKHOCTH AKCHOMATHMYECKOIO MOCTPOCHUS
MAaTEMaTHYECKAX TEOPHH, (POPMUPOBAHME MOHUMAHUS POJM AKCMOMATUKH TPHU
[IPOBEICHUHN PACCYKICHUM,

(opMUpOBaHME YMEHUS BIAJCTh METOAAMM JOKA3aTEIbCTB M AJITOPUTMOB
PELICHUS, YMECHUS HMX NPUMEHSTH, MPOBOIUTH AOKA3ATEIBHBIC PACCYXKIACHHS B
XOJIE PEMIEHHS CTEPEOMETPUUECKHX 3aa4 U 33]1a4 ¢ TPAKTHUYECCKUM COACPKAHUEM,
(opMUpOBaHME TPEIACTABICHUS O HEOOXOAMMOCTH  JOKA3aTeNbCTB  NPH



000CHOBAHWM MaTEMATHYECKUX YTBEPKIACHUIM U POJTM aKCUOMATHKHU B IPOBEACHUH
JeTyKTUBHBIX PACCY>KICHUH;

Pa3BUTHE M  COBEPIICHCTBOBAHME WMHTEIUICKTYAIbHBIX W TBOPYECKUX
CHOCOOHOCTEH 00y4aronmMXcs, MO3HABATEIBHOW aKTUBHOCTH, UCCIICI0BATEIBCKAX
YMEHHA, KPUTUYHOCTH MBILIJIEHUS, HTHTEPECA K U3YUYCHHUIO TEOMETPHH;

(opmupoBaHue (YHKIMOHATBHOW TI'PAMOTHOCTH, PEJICBAHTHON T€OMETPHUM:
YMEHHS Pacro3HaBaTh MPOSIBICHUS TEOMETPUUYECCKUX TOHATUH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEABHBIX KU3HCHHBIX CUTYalUsX W MPU M3YYEHUM IPYTHX
y4E€OHBIX MPEAMETOB, TMPOSIBICHHUS 3aBUCHUMOCTEHl M 3aKOHOMEPHOCTEH,
MOJICTIMPOBAHUST PEATbHBIX CHTYaLMii, MCCICAOBaHHUsS MOCTPOCHHBIX MOJIEIEH,
WHTEPIPETALNA NOTYUYEHHBIX PE3YIIbTATOB.

OCHOBHBIMH COACPKATEIbHBIMA JIMHASAMUA YUeOHOrO Kypca «['eomeTpus» B
10-11 «knmaccax sBistoresa: «lIpsMble M TUIOCKOCTM B MPOCTPAHCTBEY,
«Muororpanauku», «Tema  BpameHus», «BekTopel W KOOpAWMHATH B
IPOCTPAHCTBEY, «J{BHIKEHHUSI B TPOCTPAHCTBEY.

CdopmynmupoBanHoe Bo ®I'OC COO TpeOoBaHHE «YMETH ONEPUPOBATH
NOHATUSIMIAY», PEJIICBAHTHBIMM TE€OMETPUHM Ha yIrayOnEHHOM YpPOBHE OOydY€HUs B
10-11 knaccax, OTHOCUTCSI KO BCEM COJCPKATEIbHBIM JIMHUSIM YY€OHOIO Kypca, a
(OpMUPOBAHME  JIOTMYECKMX YMEHWH  PACMPEACHAETCS HE  TOJNBKO IO
COJIEPKATENIBHBIM JIMHUSAM, HO M 10 rojgam o0yuenus. CoaepkaHue o0pa3oBaHus,
COOTBETCTBYIOILIIEE MPEAMETHBIM Pe3yabTaTaMm ocBocHUst DenepanbHOl padboueii
OPOrpaMMbl, PACpPEACHEHHBIM N0 TOJaM OOYYEHHMsI, CTPYKTYPUPOBAHO TAKUM
00pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHLIANUAAIBHBIM BOMPOCAM 00yYarOIIUEeCcs
oOpallayiich  HEOAHOKPATHO. OJTO  MO3BOJSET  OPraHW30BaTh  OBIIAJICHHUE
rEOMETPUYECKUMH NOHITHSIMHA W HABBIKAMH TIOCTIEA0BATENBHO U MOCTYMATENBHO, €
COOJIFOICHAEM MPUHIMNA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUSI BKIKOYATh B OOIIYIO
CUCTEMY T€OMETPHUYECKUX MPEACTABICHUNA OOYYAOIIMXCS, PACIIUPSs U yIiTyOmsist
e€, 00pasys NPOYHbIC MHOKECTBEHHBIE CBSI3H.

[lepexoa K H3yYEHHUIO TE€OMETPUH HA YTIYOINEHHOM YPOBHE MO3BOJISIET:

co3garb  yciaoBus Ui guddepeHnmanuu  00OydEHUs, MOCTPOCHUS
WHAMBUAYAIbHBIX — 00pA30BaTENIbHBIX MPOrpaMM, OOECHEUNTh  YIIIYOJIEHHOE
W3YYCHUE TEOMETPHH KaK COCTABJIAIONIEH yueOHOro npeaMera «Maremarukay,

NOJArOTOBUTh OOYYArOUIMXCS K MPOJODKEHUIO M3YyUYEHUsT MaTEeMaTHKH C
yuétoM BbIOOpa Oyaymeid npodeccun, obecneunBas MPEEMCTBEHHOCTh MEXKAY
o0mmM 1 TpohecCUOHATBHBIM 00PA30BAHUEM.

Ha w3yuenme yueOHOro kypca «l'eomerpus» Ha yriayOJIEHHOM YPOBHE
orBoautcs 204 vaca: B 10 knacce — 102 yvaca (3 yaca B Heaeno), B 11 kiacce — 102
yaca (3 yaca B HEJEIIO).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

IIpsiMbie ¥ IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ CTEpeOMETpuM. Touka, TnpsaMas, IJIOCKOCTb,
OpOCTpaHCTBO. [loHATHE 00 aKCHOMATMYECKOM TMOCTPOEHUHM CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHHM U CIEACTBUS U3 HUX.

B3anmHOe pacrnoyiooKeHWE MPAMBIX B MPOCTPAHCTBE. IEPECEKAIOIINECH,
NapajyieNbHbIe W CKPEIIMBAKOIIMECH MNpsMble. [IpU3HAKM CKpEeLMBANOIIMAXCS
npsambIX. [TapamiensHOCTE TPIMBIX U IJIOCKOCTER B MPOCTPAHCTBE: NMApaIICIIbHBIE
NPAMBIE B IPOCTPAHCTBE, MAPAJUIEIIBHOCTD TPEX MPAMBIX, TAPAIIIEIBHOCTD MPIMOM
U IUIOCKOCTH. llapamenbHoe M LEHTPATBbHOE NPOCKTUPOBAHME, H300paXKCHHE
¢uryp. OCHOBHBIE CBOHCTBA MAPAIEIIBHOIO MPOCKTHPOBaHUs. M300paxkeHue
Guryp B nmapajuieIbHONW MPOEKIUKU. YTJbl ¢ COHANPABICHHBIMUA CTOPOHAMM, YTOJ
MEXIY NPAMBIMA B pocTpaHcTBE. [lapaimenbHOCTh TIIOCKOCTEN: Napalie/ibHbIe
IJTOCKOCTH, CBOWCTBA apalyICIbHBIX IJIOCKOCTEH. IIpocreiimue
OPOCTPAHCTBEHHbIE  (UIYpPBl HA IUIOCKOCTH: TETPAdAp, NapalICICIHIIC,
MMOCTPOCHUE CEUCHUM.

[TepneHaMKYISIPHOCTD TPSAMOM U TIOCKOCTH: NMEPIEHAMKYJISPHBIEC MPSAMBIE B
MIPOCTPAHCTBE, MPSAMBIE MAPAUICIBHBIE W TEPIECHAMKYJSAPHBIE K IUIOCKOCTH,
NPU3HAK TEPNCHAUKYISAPHOCTH TNPSIMOA M IUIOCKOCTH, TEOpEMa O MNPsAMOMR
NEPIEHANKYIIIPHOR IIJIOCKOCTH. OproroHasibHOE [IPOEKTUPOBAHUE.
IleprieHAUKYIAP U HAKIIOHHBIE. PACCTOSHAE OT TOYKU JI0 MJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  MJIOCKOCTH, MNpoeKuuss  (QUrypsl Ha  MJIOCKOCTb.
[TepneHAMKYISIPHOCT  TJIOCKOCTEH:  MPU3HAK — MEPHNEHAMKYJSAPHOCTH  ABYX
IUIOCKOCTEN. TeopeMa 0 TPEX NEPHEHANUKYIIAPaX.

YTIIIbl B NPOCTPAHCTBE. YIOJA MEXAY NPSIMOA M IIOCKOCTBEO, ABYTPAHHBINA
yroJ, JIAHEWHBIA YIOJ ABYTPAHHOrO yria. TpEXrpaHHBIi U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHOro ymia. CBOHCTBA IUIOCKMX H
JBYTPAHHBIX YIJIOB TPEXIPAHHOIO yryia. TeopemMbl KOCMHYCOB W CHHYCOB [UIS
TPEXTPAaHHOIO yrija.

MHoOrorpaHHuKHu

Buael MHOrOrpaHHuUKOB, pa3BEpTka MHOrorpaHHuka. [Ipusma: n-yrosipHas
npu3Ma, npsaMas U HaAKJIOHHAs MPU3MbI, OOKOBAs W MOJHAs MOBEPXHOCTh MPU3MBIL.
[Tapamnenenunen, NOpsAMOYIOJBHBIA — HapaJuleNenuIe] W €ro  CBOMCTBa.
Kparuaiimmime mnyTM Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oinepa.
[TpoctpanctBenHas teopema I[ludaropa. I[lupammpa: n-yroneHas nUpamuia,
npaBWIbHAs W yceuéHHas mnupamuabl. CBoiicTBa pédbep WM OOKOBBIX T'paHEH
NPaBUIBHOW mupaMuiabl. [IpaBuiIbHBIE MHOTOTPAHHUKMW: TPABHWIIbHAS NpPU3MA U



[paBWJIbHAs TNHpPaMHUAA, MPAaBUIbHAs TPEYroJibHAs NUpaMHUaa W TPaBUIBHBIA
TeTpadap, KyO. IlpeacraBieHue O MNpaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
JOAEKA AP W UKOCa AP.

BbluricieHue 3JEMEHTOB MHOTOIPAHHUKOB. péOpa, IWAroHaJH, YIJIbL.
[Tnomaae OOKOBOH MOBEPXHOCTH M MOJHOW MOBEPXHOCTH NPSIMOH MPU3MBI,
IIONIalb OCHOBaHWH, TeopeMa O OOKOBOM MMOBEPXHOCTH NPSAMONW MPU3MBL.
[Tnomane OOKOBOM TOBEPXHOCTM W TMOBEPXHOCTH NPABWIBLHOM MUPAMHUIBL,
TeOopeEMa O TUIOIIAAN YCEYEHHON MUPaAMHUIBI.

CaMMeTpuss B TPOCTPAHCTBE. OJIEMEHTBI CUMMETPUM  TPABHJIBHBIX
MHOTOTPAaHHUKOB. CHUMMETpUsT B TPABUIIBHOM MHOTOIPAHHUKE. CUMMETPUS
napajuieJienunena, CAMMETPUS MPABWIBHBIX MPU3M, CHUMMETPUS NPABUIIBHOMN
[TAPAMHUIBL.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJICHHLIE W  IPOTUBOIOJIOKHO
HaIpaBJIEHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIUMTAHWE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOJKEHHE BEKTOpa Ha
yncso. CBOMCTBA CITOKEHHST BEKTOPOB. CBOICTBA YMHOKEHHs BEKTOPA HA YUCIIO.
[ToHdaTHE KOMIUTAHApHBIE BEKTOPBI. [IpHU3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBunio mapauienenunena. Teopema 0 pas3loKEHUM BEKTOpa M0 TPEM
HEKOMIUIaHApHBIM ~ BekTopaMm.  [IpsamoyrospHas  chcremMa  KOOpAMHAT B
npoctpancTBe. Koopaunarel BekTopa. CBsi3b MEXAY KOOPAMHATAMH BEKTOpA M
KOOPAMHATAMHA TOYEK. YTOin MEXAy BeKropamu. CKaISIPHOE MPOU3BEACHUE
BEKTOPOB.

11 KUIIACC

Tesia BpalueHus

[ToHATMA: UUIMHAPWUYECKAS TMOBEPXHOCTb, KOHWUYECKAs MOBEPXHOCTD,
cepuueckas TMOBEPXHOCThb, OOpa3yrolIMe MNOBEpPXHOCTEH. Tema BpameHus:
LWIAHAP, KOHYC, YCECUEHHBIA KOHyC, cdepa, map. B3aumMHOE pacnonoKeHue
chepsl M IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe. M3o0pakeHue Tten
BpalllCHUsI HA TUIOCKOCTH. Pa3péprTka nunuHapa U koHyca. CuMmerpust cepsl U
mapa.

OO0béM. OcHOBHbBIE cBoiicTBAa 00bEMOB Ten. Teopema 00 00béEME
NPSAMOYTOJIbHOTO Tapajule/ienunea W CieacTBus U3 He€. OObEM npsaMoil u
HAKJIOHHOM MPU3MBI, IWIMHAPA, UPaMKUIbl U KoHyca. OOBEM 1Iapa W IapOBOro
CErMEHTA.

KomOuHanmu Ten BpalieHus M MHOTOrpaHHUKOB. [lpu3ama, BnucaHHas B
LWIAHAP, ONHCaHHAas OKOoJo IwuHMHApa. llepeceuenne cdepel M mapa ¢
wiockocThro. Kacanne mapa v cheprl IocKoCThrO. [[OHSATHE MHOTOrpaHHUKA,



OMUCAHHOTO OKOJNO CQephl, cepbl, BNUCAHHONH B MHOTOTPAHHUK WJIH TEJO
BpAILCHUSI.

[Tnomaae MOBEPXHOCTH LMIWHAPA, KOHYCA, IUIOWAAL CPEPBl U €€ 4YacTeil.
[Tonobue B mpoctpancTBe. OTHOLICHWE OOBEMOB, IUIOLIANCH MOBEPXHOCTEH
nonoOHbIx ¢uryp. [IpeobOpasoBanue nomodus, romoreTHs. PemieHune 3amad Ha
TUIOCKOCTH C MCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHHEe ceUeHNt MHOTOTPAHHUKOB M TEJ BPALLICHUS. CEUEHHS LIMIIMHAPA
(mapajyielbHO W NEPHCHAMKYJSIPHO OCH), CEYCHMS KOHyca (MapajuieibHBIC
OCHOBAHUIO W MPOXOISIINE YEPE3 BEPLIAHY ), CEUEHUS [IAPa, METOABI MOCTPOCHHUS
CEUCHUH: METOJ CIICOB, METOJ BHYTPEHHETO MPOCKTHPOBAHMS, METOJ MEPEHOCA
CEKYILEN TITOCKOCTH.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

Bekropel B mpocrtpanctBe. OmnepauMyd HaJ BEKTOpaMH. BekTopHOE
YMHOXEHUE BEKTOPOB. (CBOHCTBA BEKTOPHOIO yMHOXEHMs. [IpsaMoyrolibHas
CUCTEMA KOOpAMHAT B npocTpaHcTBe. KoopanHatel BekTopa. PasznoskeHne BeKTopa
no Oasucy. KoopAMHaTHO-BEKTOPHBIA METOA MPH PEUICHUM TE€OMETPHUYECCKHUX
3a1a4.

J{BHKEHHUS B IPOCTPAHCTBE

JIBu>keHus npocTtpaHcTBa. OToOpakeHus. J[BH)KEHUS M PABEHCTBO (UTYD.
OOumme cBoiicTBa JABWXKCHHWA. BuUIbl JIBWXKCHWNA: TNapajljIeibHBIA  TEPEHOC,
LEHTPAJIbHAS CUMMETPHS, 3€PKaJIbHAs CUMMETPHUS, MOBOPOT BOKPYI MNPSMOMN.
[TpeoOpazoBanus nogodus. [Ipsmas u cepa Ditnepa.



HJIAHUPYEMBIE PE3VJIBbTATbBI OCBOEHUSA YUEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

1) rpa:knanckoe BOCIMTAHHE:

c(OPMUPOBAHHOCTh IPAKIAHCKON MO3ALMAK 00YYArOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJI€HAa  POCCHICKOro  o0liecTBa,  NPEIACTaBICHHE O
MaTEMaTHYECKAX OCHOBAX (PYHKIMOHWUPOBAHUS PA3TUUYHBIX CTPYKTYP, SIBICHUH,
NpPOLEAYyp TPaKIAHCKOTO OOMmEecTBa (BBIOOPHI, OMNPOCHl W JPYroe), yMEHHE
B3aMMOJCHCTBOBATE C COLMAIBHBIMA WHCTUTYTAMM B COOTBETCTBUM C HX
(YHKIMAMHY W HA3HAYEHUEM;

2) IaTpHOTHYECKOE BOCIIUTAHME:

c(hOPMUPOBAHHOCTh POCCUICKON TpakMaHCKOM MICHTUYHOCTH, YBAKCHHUS K
MPOLIJIOMY M HACTOSIILEMY POCCHUHCKOW MATE€MATHUKH, LIEHHOCTHOE OTHOLICHUE K
JOCTIDKCHUAM POCCUMCKUX MAaTEMATHKOB M POCCUICKON MaTeMaTHYECKOM IIKOJIBI,
UCIOJB30BAHUE 3TUX JOCTIKEHWH B JAPYTUX HAyKax, TEXHOJIOrMsX, cdepax
3KOHOMUKH,

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOTO HapoAa, c(pOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHMSI, STUUYECKOrO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMOKEHUI HAYKHM W ACATEIBHOCTBIO YYEHOrO, OCO3HAHME
JMYHOTO BKJI4/a B MOCTPOCHHUE YCTORYMBOIO Oy IyIIETO;

4) scTeTn4ecKoe BOCTIUTAHHE:

ACTETUYECKOE OTHOILIEHWE K MHPY, BKIIHOUAs 3CTETHKY MaTEMAaTUUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a/1a4, PEUICHUNA, PACCYACHUNA, BOCIPUUMUYNBOCTD
K MAaTEMAaTH4YE€CKUM aCeKTaM Pa3IMYHbIX BUJOB UCKYCCTBA,

S) pusnyeckoe BocnuTaHue:

C()OPMUPOBAHHOCTh YMEHHUS MPUMEHATH MATEMATUYECKUE 3HAHUS B
WHTEPECAX 30POBOTO M 0€30MacHOro 00pasa »KU3H!, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 37I0POBBIO (30POBOC MHUTAHWE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHH U
OTJIbIXa, PeryysipHas Qu3nueckas akTUBHOCTD), (PU3NUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIOPTUBHO-030POBUTENBHON NEATETBHOCTBIO,

6) Tpy10BO€ BOCIIUTAHHUE:

TFOTOBHOCTb K TPYAY, OCO3HAHHWE LICHHOCTH TPYIOJIIOOWs, HMHTEPEC K
pa3nmauHbIM  cepaM  TPO(ECCHOHANBHOW  ACITENBHOCTH,  CBSI3aHHBIM €
MATEMATHKOW M €€ MPUWIOKCHHUSIMH, YMEHHE COBEPLIATh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccu U Peau30BBIBATH COOCTBEHHBIC KU3HCHHBIC [UJIAHBI,
TOTOBHOCTh M CIOCOOHOCTH K  MareMaru4eckoMy  OOpa3oBaHUI0 W



caM000pa30BaHUI0 HA TMPOTSHKEHWM BCEH KU3HU, TOTOBHOCTH K AKTHBHOMY
YYACTHIO B PELICHUH MPAKTUYECKUX 3a1a4 MATEMATHYECKON HATIPABICHHOCTH,

7) 3K0/10THYeCKOe BOCIIUTAHHE:

C()OPMUPOBAHHOCTh  3KOJIOTUYECKOM  KYJIbTYpPbl, TMOHUMAHUE BIUSHUS
COLIMAITBHO-3KOHOMHYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHON M COLMATBHOM
Cpeabl, 0CO3HAHUE MIOOANTBHOTO XapaKTepa SKOJOTMYECKUX MPOOIEM, OpUEHTALUS
HA MPUMEHCHHE MATeMAaTHYECKUX 3HAHWWA [N peuieHus 3a1ad B o0nactu
OKPYXKAKOLIEH Cpepl, IUIAHUPOBAHUE ITOCTYNKOB W OLEHKM WX BO3MOXKHBIX
NIOCITIEACTBUN JUIsl OKPYIKAIOLIEH CPebL;

8) neHHoOCTH HAYYHOI O MO3HAHMS:

Cc()OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHS HAYKM W OOIIECTBEHHOW  NPAKTHKW, MOHMMAHHE
MaTeEMaTHYECKONH HAyKM Kak c@epbl YElIOBEUECKOW ACATENBbHOCTH, 3TaloB €€
pa3BUTHs M 3HAYUMOCTH JUIS PA3BUTHS LMBWIM3ALMHU, OBJIAJCHUE S3BIKOM
MAaTEMAaTUKU W MATEMATUYECKOM KYJIBTYPOH KaK CPEACTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYILECTBIIATh MPOCKTHYK) W HCCIEAOBATENBCKYHO JEATEIBHOCTD
WHIUBUYAIHO U B TPYIIIE.

METAIPEIMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSI

ba3osble Jjornyeckue aeiicreus:

BBISBIIAT M XAPAKTEPHU30BATH CYIICCTBEHHBIE NPU3HAKM MATEMATUUYECKHUX
OOBEKTOB, TIOHATWH, OTHOLICHWA MEXKAY MOHATUAMH, (HOPMYJIHpPOBATH
OTPEACTIEHUS TOHATHI, YCTAHABIIMBATE CYLICCTBEHHBIN MPU3HAK KITacCU(UKALWH,
OCHOBaHUs 17151 0000UICHHS U CPAaBHEHMSI, KPUTEPAX TPOBOAMMOI0 aHAJIN3A,

BOCIPUHUMATh,  (QOPMYJMpPOBaTh W  MNPeoOpPa3OBBIBATH  CY>KICHUS:
YTBEPAUTENIbHBIC H OTPULATENIBHBIE, €AMHUYHBIC, YACTHBIE U OOLIUE, YCIIOBHBIE,

BBISIBIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBS3M U MPOTHBOPEYUS
B (paKkTax, JAHHBIX, HAOIIOACHUSAX W YTBEPKACHUSX, MPEIiaratb KPATCPUH s
BBISBJICHHS 3aKOHOMEPHOCTENA W ITPOTHUBOPEUN,

JIENaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX H
MHIAYKTUBHBIX YMO3aKIIFOYEHHU I, YMO3aKIFOUEHHUH 110 aHAIOT UM,

ITPOBOJUTE CAMOCTOSITENIBHO JTOKA3ATENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(MpsiMbIE W OT MPOTUBHOIO), BEICTPABaTh APryMEHTALWIO, TPUBOAUTE TPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIECHUS M BBIBOJIBI,

BbIOMpaTh CrMoco0 pellcHuss ydeOHOW 3amaun  (CpaBHUBATh HECKOJIBKO
BApHAHTOB  pEUICHMs, BbIOMpaTh HamOoJee  MOAXOMAUIMA ¢ YYETOM
CaMOCTOSITENTEHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCKHe AeiicCTBUS:



UCIOJIb30BaTh BONPOCHI KaK HKCCIECA0BATEIbCKUIT WHCTPYMEHT MO3HAHUS,
(GopMynupoBaTh  BOMPOCHI,  (PMKCHPYIOIIME  MPOTHBOPEUME,  MpoOJeMy,
YCTAHABIIMBATh MCKOMOE W JAHHOE, (POPMHPOBATH TMNOTE3Y, APTYMEHTHUPOBATH
CBOIO TMO3HILIAI0, MHEHUE,

OPOBOANTH CAMOCTOSTENBHO CIUIAHWPOBAHHBINA 3KCIEPUMEHT, UCCIICOBAHHUE
N0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTuueCKOT0 00BEKTA, SIBIICHUS, MPOLIECCa,
BBISIBJICHUIO 3aBUCUMOCTEH MEXKIY OOBEKTAMH, SBJIEHUSIMU, POLIECCAMHU,

CaMOCTOATEBLHO (POPMYJIMPOBATh OOOOIICHHUS W BBIBOJBI MO PE3yJibTaTaM
OPOBCAEHHOTO  HAONIOACHHWS, WCCIENOBAHUS, OLICHWBATH  JOCTOBEPHOCTH
MOJTYYSHHBIX PE3YJIBTATOB, BEIBOJAOB U 00OOIICHMIA;

OPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, A& TAKXKE BBIIBUIATH
IPEINOIOKEHUS O €r0 PA3BUTUH B HOBBIX YCITOBUSIX.

Padora ¢ naopmanmueii:

BBISBJIATH A€(PUIUTEl HHPOPMALUH, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA
BOMPOC U ISl PELICHUS 3a/1a4H,

BbIOMpaTh HH(POPMALMIO U3 HCTOYHUKOB PA3JIMYHBIX THIIOB, AHAJTU3UPOBATH,
CUCTEMATHU3UPOBATh M HWHTEPIPETUPOBATh MHPOPMALMIO PA3JMYHBIX BUIOB H
(hopM MpeACTaBICHMUS,

CTPYKTYPUPOBATh WMH(OPMALMIO, NPEACTABIATh €€ B Pa3IU4HbIX (Popmax,
WLTIOCTPUPOBATH IPaPpUUECKH,

OLICHUBATh HaAEKHOCTh uH(pOopMau no CaMOCTOSITENTLHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

KoMmyHHKaTHBHBIE YHHBEpPCaJbHbIe Y4eOHbIe AeiCTBUS

O01menne:

BOCIIPUHUMATh U (POPMYJIMPOBATE CY>KICHHUS B COOTBETCTBUU C YCIIOBUSIMU U
HeJsiMi - OOINEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXATh CBOK TOYKY 3PEHUS B
VCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS MO XOAY PELICHUsS 3a1auH,
KOMMEHTUPOBATH IMOTYYEHHBIN pe3yJIbTar;

B X0/¢ OOCYXKIEHUS 3aAaBaTh BONPOCHI MO CYIIECTBY OOCYKIAEMOH TEMBI,
npoOJieMbl, pPEIacMON 3adauv, BBICKA3bIBATh HWJIEW, HALEJICHHBIE HA TOMCK
pELIEHUs, COIOCTABIIATE CBOW CYXKACHUA € CY)KACHUAMH APYIUX YYaCTHUKOB
auanora, OOHApYXUBaTh PA3JIMYME M CXOACTBO MO3WLMH, B KOPPEKTHOH (opme
(opMyIIMPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHUS,

MPEACTABIIATE PE3YJIBTATHI PELICHUS 3a1a4, SKCIEPUMEHTA, UCCIEA0BaHNUS,
NPOEKTa, CaMOCTOSATENIBHO BBIOMpPATh (QOpMaT BBICTYIUICHHS C YYETOM 3ajad
NPE3EHTALMA U OCOOCHHOCTEH ay AMTOPHH.

PeryasiTuBHbIe YHUBEpCAJbHbIE Y4eOHbIE JeiiCTBUS
Camoopranusanusi:



COCTaBJIATH IJIaH, AJITOPUTM PEUICHHS 33]1a4M, BEIOUpaTh COCO0 PELICHHUS C
YUETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPHAHTHI PELICHUIN ¢ YUETOM HOBOM MH(OpPMAaLIHH.

CaMOKOHTPOJ/Ib, 3MOLIHOHAIbHBINH HHTE/VIEKT:

BIQJCTh HABbIKAMM  TO3HABATENIbHONH  peduekcnn Kak  OCO3HAHWs
COBEpIIACMBIX JECHCTBUI U MBICTUTEILHBIX MPOLECCOB, UX PE3YJIBTATOB, BIAJECTh
crnoco0aMu CaMOIMPOBEPKH, CAMOKOHTPOJISI MPOLECca W Pe3ysbTrara pPEIIeHUs
MaTEMATHYECKOM 3a1a4H;

OPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PEIICHUW 33a4H,
BHOCUTh KOPPEKTUBBI B IEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, NAHHBIX,
HalICHHBIX OLIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJbTATA LEIH U YCIOBUAM, OOBACHATE TPAYMHBI
JOCTUKECHHSI WJTM HEAOCTUKCHHUSI PE3YJIBTATOB ACITENbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasI AEATE/IbHOCTD:

NOHAMATh W HCIOJIB30BATh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHON
paboTBl MpU pEUHICHMH Y4YeOHBIX 3aJay, NPUHAMATh LEllb COBMECTHOM
JEATEILHOCTH, TUIAHUPOBATh OPraHW3alMI0 COBMECTHON pabOThI, paclpeacisiTh
BUJIbI  paboOT, JOrOBapuBaThCs, OOCYXAaThb MPOLECC W PE3yJbTaT padoTHhl,
000011aTh MHECHUS HECKOJIBKHUX JTFO/ICH;

Y4acTBOBAaTh B IPYNIOBBEIX (opmax paboTel (00CYKAcHHs, OOMEH MHEHUA,
«MO3rOBBIE  IITYPMbl» W  WHBIC), BBINOJHITH CBOK 4YacTb pabOTBl H
KOOPAVMHHUPOBATh CBOM JECHCTBHS € JIPYIMMHM WJICHAMW KOMAaH[bI, OLEHUBATh
Ka4eCTBO CBOEIO BKJIAJa B OOIIWI MPOAYKT MO KPUTEPUSM, CHOPMYJIUPOBAHHBIM
YYaCTHUKAMHU B3aMMOJCHCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K koHniry 10 kiacca 00yyaromuicst HAyYUTCS:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSATUSMH CTEPEOMETPUH MPH
PEUICHUY 3a/1a4 ¥ MPOBCICHUM MATEMATHYCCKUX PACCYKICHMUM,

e TMPHUMEHATH AKCHOMBI CTEPEOMETPUU W CICACTBUS U3 HUX MPU PCIICHUH
FEOMETPUYECKUX 3314,

e KJIACCH(UIMPOBATh B3aUMHOE PACIOJIOKCHUE MPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE,

e CBOOOJHO OMNEPUPOBATH TMOHSATHUSAMHU, CBS3aHHBIMH C yIJIAaMH B
MPOCTPAHCTBE. MEXAY NPSMBIMA B MPOCTPAHCTBE, MEXKIY MNPIMOA M
IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTPAHHUKAMH,



e CBOOOJHO pacrno3HaBaThb OCHOBHBIC BHIbl MHOTOTPAHHUKOB (MPU3MA,
NUPAMHAJA, MPAMOYTOJIbHBINA Napajuienenunen, Kyo),

e KiaccM(pUUMPOBATH  MHOTOTPAHHWUKW, BBIOMpAs  OCHOBAHWS  JUIs
KJlaccu(puKanum;

e CBOOOAHO OMNEPUPOBATH MOHSATUSMH, CBA3AHHBIMH C  CCYCHHEM
MHOTOTPaHHHUKOB TJIOCKOCTBIO;

e BBINOJHATH  MAPAJUIEIBHOE, LHEHTPAIBHOE W OPTOTOHAJIBHOE
OPOEKTUPOBAHKE (UTYP HA MJIOCKOCTh, BBINOJHATh M300paKeHUs: QUryp
HAa TUTOCKOCTH,

e CTPOUThH CEUYCHUS MHOTOTPAHHUKOB PA3JIMYHBIMH METOJAMH, BBITIOJIHATH
(BBIHOCHBIE) TTOCKUE YEPTEXKHA M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BHU/JI CBEPXY, COOKY, CHU3Y;

e BBIYHACIATH IUIOIIAAM  TIOBEPXHOCTEH  MHOTOIPAHHUKOB  (MPU3MA,
nupamMuaa), FEOMETPUUYECKUX TENT ¢ TPUMEHEHUEM (HOPMY.T;

e CBOOOIHO OMEPUPOBATH MOHATHIMH: CHMMETPHUSI B MPOCTPAHCTBE, LEHTP,
OCb M TUIOCKOCTb CHUMMETPHHM, LEHTP, OCb M IUIOCKOCTb CHMMETPHHA
(urypsr;

e CBOOOAHO OMEPUPOBATH MOHSATHAMH, COOTBETCTBYIOLIMMM BEKTOpaM W
KOOpJMHATaM B TPOCTPAHCTBE,

e BBINOJHATH ICHCTBHS HAJ BEKTOPaMU;

e pelIaTh 3aJa4M Ha JOKA3aTEJIbCTBO MATEMATHYECKUX OTHOIICHWUH W
HAXOKICHUE TEOMETPUUYECKUX BEJIIMYMH, MPUMEHSS WM3BECTHBIE METOIbI
IPHA PELIEHUU MAaTEMATUYECKHAX 3344 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0>KHOCTH,

e MPHUMEHATH NPOCTEHINAE NPOTPAMMHBIE CPEACTBA W SJIEKTPOHHO-
KOMMYHHKAILMOHHBIE CUCTEMBI ITPH PELICHUN CTEPEOMETPUUECCKUX 3a/1aY,

e W3BJEKATh, NPEOOPa30BBIBATE W MHTEPHPETHPOBATH HHPOPMALMIO O
OPOCTPAHCTBEHHBIX TE€OMETPUYECKMX (PHUrypax, MPEACTABICHHYIO Ha
YepTekax U pUCYHKax;

e TMPHUMCHATH TMOJYYECHHBIC 3HAHWS HA TMPAKTUKE. CPAaBHUBATh W
AQHAJIM3UPOBATh PEAIBHBIE CUTYalH, MPUMEHATh U3YYCHHBIC MOHSATHS B
OpoUecce TMOMCKAa PEHICHWS MAaTeMaTW4ecKu  CcOpMyIUpPOBaHHOMA
npoOJIEMbI, MOJACIUPOBATh PEAIbHBIE CUTYallMd Ha S3BIKE TEOMETPHH,
UCCIIEIOBATh MMOCTPOCHHBIE MOJAETN C UCIHOJB30BAHUEM T€OMETPHUUECKHUX
NOHATANA M TEOpEM, ammnapara aiareOpbl, pellaTh MPAKTUYECKUE 3aa4H,
CBSI3AHHBIE C HAXOXKACHUEM F€OMETPHUECKUX BEJIMYMH,

e HWMETh NPEIACTABICHHAS 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM YacTh PyHIAMEHTA PA3BUTHUS TEXHOJIOTHA.

K koniry 11 kinacca oOyyaromuicst HAyYUTCS:



CBOOOJIHO OMEPUPOBATH MOHITUSIMHU, CBI3AHHBIMU C IUJIMHAPUYECKOM,
KOHUYECKOH W CPEPUUYECKON MOBEPXHOCTSAMHU, OOBICHATH CIIOCOOBI
NOJTYYCHUS;

ONEPUPOBATH MOHITUSMU, CBI3AHHBIMU C T€JIAMK BPALUCHUS: [IMJIUHAPOM,
KOHYCOM, c(pepoii u 1apom;

pacro3HaBarth Tena BpallcHus (LWIMHAP, KOHYC, cdepa wm map) u
OOBSICHATB CIIOCOOBI OJYUYECHHUS T BPALUCHHUS;

KJTAaCCU(PUIIMPOBATH B3AUMHOE PACIONOXKEHUE CHEPBI U TITOCKOCTH;
BBIUUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB W TEN BpaLICHUS,
00BEMBI M TUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHMKOB W TEJ BpALICHUS,
TrEOMETPUYECKUX TEJ C MPUMEHEHHEM (POPMYIT,

CBOOOJHO OMEPUPOBATH TOHSATUSIMU, CBS3aHHBIMU C KOMOMHALMSAMHU TEJ
BpALlICHUsS] 1 MHOTOTPAHHWKOB. MHOTOTPAaHHMK, BIMCAHHBIM B cdepy u
OTMMCAHHBIA OKOJIO CQepbl, cdepa, BNUCAaHHAsE B MHOTOTPAHHUK WJTM TEJIO
BPALICHMUS;

BBIUUCIIATH COOTHOMIEHUSI MEXY MJIOUIAAIMU MOBEPXHOCTEN U 00BEMAMuU
MMOJTOOHBIX TEII,

n300paxkarb H3ydacMble (DUTYPBl, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UIyp: BHI CBEPXY, COOKY,
CHM3Y, CTPOUTh CEUCHHUSI TEJT BPALLICHMUSI,

U3BJICKaTh, WHTECPNPETUPOBATh M NpeoOpa3oBbIBaTh WH(MOPMAIMIO O
OPOCTPAHCTBEHHBIX TEOMETPUYECKUX (Urypax, NPEACTABICHHYIO Ha
YepTeKax U PUCYHKaX;

CBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B TPOCTPAHCTBE,

BBIMOJIHATH ONEPALMK HAJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOPAMHAT;
pelarb TeOMETPUUECKUE 3a/1a4M HA BBIUUCIECHUE YIJIOB MEKIY MPSMbIMU
U TUIOCKOCTSIMM, BBIYMCJIICHUE PACCTOSHUI OT TOYKM A0 IUIOCKOCTH, B
LEJIOM, HA TPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METOIA MPU PELICHUH;
CBOOOJHO OMNEpUPOBaTh TMOHATHSMM, CBS3aHHBIMM C JIBUKCHHEM B
MPOCTPAHCTBE, 3HATH CBOMCTBA JBUKEHUM,

BBIMOJIHATE M300PaXCHUS MHOTOTPAHHMKOB W TEl BpalICHUS TpU
MapajuIe]IbHOM  NEPEHOCE, LEHTPAIBHOW CHUMMETPUHM, 3€PKAIBHOM
CUMMETPHUH, MIPH MOBOPOTE BOKPYT MPSAMOiA, MpeoOpa3oBaHus MoA00us;
CTPOUTH CEUECHHUS MHOTOIPAHHMKOB U TEJ BPALICHUS: CEYCHUS IMJIMHAPA
(mapajyieIbHO Y MEPIEHIUKYIISIPHO OCH), CEYEHUST KOHYCa (MapaijicibHbIC
OCHOBAHUIO U MPOXOASIIME YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIOJB30BaTh METOAbl TOCTPOCHUS CEYEHWM: METOH CIEN0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEPEHOCA CEKYILEH NIIOCKOCTH,



JIOKa3bIBaTh NTEOMETPUUECKIE YTBEPKIACHHUS,

OPUMEHATh TEOMETPUYECKHE (PAKThl JUISl PEIICHUS CTEPEOMETPUUYECCKUX
3aa4, MPEeIoyararolnX HECKOJIBKO IIaroB PEIICHUS, €CJIU YCIIOBUSA
NPUMEHEHUS 3a/1aHbI B IBHOH M HESIBHOM (hopMe;

pemark 3aJavd Ha J0Ka3aTeiIbCTBO MATEMATUYECKUX OTHOIICHWA |
HAXO0XKICHUE TEOMETPUUECKUX BEITNYNH,

[IPUMEHATE MPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIHOHHBIE
CHCTEMBI IIPH PEILICHUH CTEPEOMETPHUUECKUX 3a0aY;

IIPUMEHATL  IIOJyYEHHBIE  3HAHMA HA  [PAKTUKE.  CPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIC CUTYALIUH, IPUMEHATH U3YUCHHBIC
IIOHATHSA, TEOPEMBI, CBOWCTBA B  MPOLECCE MOUCKA  PEIICHUSA
MaTeMaTHUYEeCKhn  CPOPMYIMPOBAHHOW  MPOONEMBI,  MOJCIMPOBATH
peasbHBIE CUTYyallMM Ha SI3BIKE TE€OMETPUU, HUCCIEI0BATH IMOCTPOCHHBIE
MOJEIA C HCIOJNB30BAHUEM TIE€OMETPHUYECKHUX TOHATHA U TEOPEM,
anmapara anreOpbl, pemark MNPAKTUYECKUE 3a7a4ud, CBSI3aHHBIE C
HAXO0XKICHUEM I'eOMETPUYECKUX BEIINYHH,

UMETh TPEACTABICHUsT 00 OCHOBHBIX 3Tanax Pa3BUTHS T'E€OMETPUM Kak
COCTaBHOM YacTh PyHIAMEHTA PA3BUTHUS TEXHOJIOTHA.



TEMATHYECKOE IIVTAHUPOBAHUE
10 KJTACC

KonunyectBo yacos DJeKTPOHHbIE
Ne HaumeHoBaHHe pa3feioB H TeM (uudposrbie)
n/n NPOrpamMmslI Bcero Konrpoaehbie | Tlpaxriieckie o0pa3oBaTe/bHBIE
padoTbI padoTbI pecypeni
1 BreneHue B crepeoMeTpHIO 23 1
5 B3anmuOe pacnonoxeHue npsiMelx B 6 !
MIPOCTPAHCTBE
3 ITapannenbHOCTb NPSMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 HepHeHI[I/IIiy.]'IﬂpHOCTb NPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
YTIbl U PacCTOSHUSA 16 1
MHororpaHHuKH 7 1
BexTtopel B mpocTpaHcTBE 12
g HOBTOPGHI/IG, 00001IeHHE U CHCTEMATU3ALUS 5 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KonunyectBo yacos DJeKTPOHHbBIE
No ni/m HaumeHoBaHHe pa3feioB H TeM Kosrposmoie | Tpakruseckue (uudposbie)
NPOrpamMmslI Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI pecypeni
1 AHanuTHueckas reoMeTpusl 15 1
5 [TosTOpeHue, o6o6meHI:Ie u 15 !
CHCTEMaTH3aLUs 3HAHHUH
OOBEéM MHOTOTPAaHHHUKA 17 1
4 Tena BpaleHus 24 1
5 [Tnommanu NOBEPXHOCTH U OOBEMBI 9 !
KPYTJIBIX T
6 JBrxeHus 5 1
7 [TosTOpeHue, o6o6meHI:Ie u 17 5
CHCTEMaTH3aLUs 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE INTAHUPOBAHUE
10 KJTACC

No

n/n

Tema ypoxa

Koaun4yecTBo 4acos

Bcero

KourpoabHbie
padoThI

IIpakTH4eckune
padoThI

Mara
H3y4YeHusd

DJeKTPOHHbBIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

OcHOBHBIE TIpaBUIIa H300PAKEHHS HA
PUCYHKE IIOCKOCTH, MapalIeNbHBIX
NPSAMBIX (OTPE3KOB), CEPEIMHBI OTPe3Ka

02.09.2025

IIoHATHSA CTEepeOMEeTpUN: TOUKA, PsIMas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
npaBuiIa H300paKeHUs! HA PUCYHKE
MJIOCKOCTH, MapaAJUICIIbHBIX IPAMbBIX
(OTpe3KOB), cepenUHbI OTpe3Ka

04.09.2025

ITonsTus: nepecexaroiyecs MIOCKOCTH,
nepeceKaroIyecs npsiMasi U MiI0CKOCTb;
MOJIyTIPOCTPAHCTBO

04.09.2025

ITonsTus: nepecexaroiyecs MIOCKOCTH,
nepeceKaroIyecs npsiMasi U MiI0CKOCTb;
MOJIyTIPOCTPAHCTBO

09.09.2025

MHoOTrorpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIUX OOBEKTOB

11.09.2025

MHoOTrorpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIUX OOBEKTOB

11.09.2025

AKCHOMBI CTEPEOMETPUU U TIEPBbIE




CJIICACTBHA U3 HUX

16.09.2025

AKCHOMBI CTEPEOMETPUU U TIEPBbIE
CJIeICTBUS U3 HUX

18.09.2025

AKCHOMBI CTEPEOMETPUU U TIEPBbIE
cnenctBus u3 HUX. CriocoOwl 3a1anus
MPSIMBIX U TJIOCKOCTEHW B MPOCTPAHCTBE.
O003HaueHUs PSIMBIX U TUIOCKOCTEH

18.09.2025

10

HzobpakeHne ceueHnii nupaMuel, Kyoda u
MPU3MBI, KOTOPBIE MPOXOAST Yepe3 UxX
pébpa. M3o0paskeHue nepeceveHus
MOJIy4E€HHBIX MJIOCKOCTEH.
PackpammnBaHue NOCTPOECHHBIX CEUEHUN
Pa3HBIMH LIBETAMH

23.09.2025

11

HzobpakeHne ceueHnii nupaMuel, Kyoda u
MPU3MBI, KOTOPBIE MPOXOAST Yepe3 UxX
pébpa. M3o0paskeHue nepeceveHus
MOJIy4E€HHBIX MJIOCKOCTEH.
PackpammnBaHue NOCTPOECHHBIX CEUEHUN
Pa3HBIMH LIBETAMH

25.09.2025

12

HzobpakeHne ceueHnii nupaMuel, Kyoda u
MPU3MBI, KOTOPBIE MPOXOAST Yepe3 UxX
pébpa. M3o0paskeHue nepeceveHus
MOJIy4E€HHBIX MJIOCKOCTEH.
PackpammnBaHue NOCTPOECHHBIX CEUEHUN
Pa3HBIMH LIBETAMH

25.09.2025

13

HzobpakeHne ceueHnii nupaMuel, Kyoda u
MPU3MBI, KOTOPBIE MPOXOAST Yepe3 UxX
pébpa. M3o0paskeHue nepeceveHus
MOJIy4E€HHBIX MJIOCKOCTEH.

30.09.2025




PackpammnBaHue NOCTPOECHHBIX CEUEHUN
pPa3HBIMU LIBETAMH

14

Merton cienoB Al HOCTPOEHUs CeUeHUN

02.10.2025

15

Merton cienoB sl HOCTPOEHUs CEUeHUN.

CBaolicTBa nepecevyeHnil NpsIMbIX U
MJIOCKOCTEN

02.10.2025

16

Merton cienoB sl HOCTPOEHUs CEUeHUN.

CBaolicTBa nepecevyeHnil NpsIMbIX U
MJIOCKOCTEN

07.10.2025

17

[TocTpoenue ceueHuii B mupamunae, Kyde
o Tpém Toukam Ha pédpax. Coznanue
BBIHOCHBIX LIepTe}KeI\/'I U 34I1UCh 1aroB
MOCTPOESHHSI

09.10.2025

18

[TocTpoenue ceueHuii B mupamunae, Kyde
o Tpém Toukam Ha pédpax. Coznanue
BBIHOCHBIX LIepTe}KeI\/'I U 34I1UCh 1aroB
MOCTPOESHHSI

09.10.2025

19

[TocTpoenue ceueHuii B mupamunae, Kyde
o Tpém Toukam Ha pédpax. Coznanue
BBIHOCHBIX LIepTe}KeI\/'I U 34I1UCh 1aroB
MOCTPOESHHSI

14.10.2025

20

[TocTpoenue ceueHuii B mupamunae, Kyde
o Tpém Toukam Ha pédpax. Coznanue
BBIHOCHBIX LIepTe}KeI\/'I U 34I1UCh 1aroB
MOCTPOESHHSI

16.10.2025

21

[TosTOpenue nnanumerpuu: Teopema o
NPONOPLUMOHANBHBIX OTpe3Kax. [Tomodue

16.10.2025




TPEYTrOJbHUKOB

22

IToBTOpenue nuanumerpuu: Teopema
Menenas. PacueTsl B CEUEHUSIX HA
BBIHOCHBIX YEPTCXKaAXxX. HCTOpI/Iﬂ pa3BUTHA
MJIAHUMETPHUU U CTEPECOMETPUHA

21.10.2025

23

KonrponbHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

23.10.2025

24

B3anmuOe pacnonoxeHue npsiMelx B
npoctpaHcTse. CKpelBaOIUecs
npsimble. [Ipru3Haky CKpeLuBaroLIuXcsl
npsiMbIx. [lapannensHble npsiMble B
MIPOCTPAHCTBE

23.10.2025

25

Teopema 0 CyLIECTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM MapasenbHON
JNaHHOW NMPAMOH, TPOXOASALIEH Yepes
TOUYKY IIPOCTPAHCTBA U He Jiexalel Ha
JaHHOH npsmoit. JleMMa o nepeceuenuu
napajulebHbIX NPSIMBIX MJIOCKOCTBIO

06.11.2025

26

ITapannenbHOCTB Tpex npsiMeix. Teopema

0 TPEX MapaulebHbIX NPsMBIX. Teopema o

CKPEIIUBAOMUX CS TPAMBIX

06.11.2025

27

[TapannenbHOE NPOEKTUPOBAHHUE.
OCHOBHBIE CBOICTBA NMapaJJIETBHOTO
npoekTHpoBanus. M300paxeHne pa3HbIX
¢buryp B mapanaesbHONH IPOEKINH

11.11.2025

28

LlenTpanpHas npoekuus. Yrod ¢
COHANpPAaBJICHHBIMA CTOPOHAMHU. YTOI
MEXAY MPSIMBIMU

13.11.2025




29

3amaun Ha TOKA3aTENILCTBO U
HCCJIEOBAHUE, CBSI3aHHBIE C
PacIoNOKEHUEM IIPSAMBIX B IPOCTPAHCTBE

13.11.2025

30

IlonATHA: NapannenbHOCTh NPSMON U
IJIOCKOCTH B pocTpaHcTse. [IpusHak
NapajieIbHOCTU NPSIMOMN U MJIOCKOCTH.
CaolicTBa napajuieabHOCTH NPSIMON U
IJIOCKOCTH

18.11.2025

31

I'eomeTpuueckue 3ajauu Ha BbIUUCTIEHHE
U 10Ka3aTeJbCTBO, CBA3AHHBIE C
NapajuIebHOCTBIO MPSMBIX U IJIOCKOCTEN
B [IPOCTPAHCTBE

20.11.2025

32

ITocTpoeHue ceueHus1, MPOXOASIIEro Yepes3
JAHHYIO IPSIMYIO Ha YePTEXE U
NapajieIbHOro Apyrou npsamou. Pacuér
OTHOULIEHUI

20.11.2025

33

[TapannenbHas MPOEKLHS], TIPUMEHEHHE
1T IOCTPOCHMS CeUeHHH Kyba u
napauienenuneaa. CBoHcTBa
napajuieNienunesa 1 mpu3Mbl

25.11.2025

34

ITapannensHslie mnockoctu. IlpusHaku
NapajuleIbHOCTU ABYX IUIOCKOCTEH

27.11.2025

35

TeopeMa 0 mapaiiebHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH, TPOXOAALIEH
yepes3 TOUKY, He MPUHAAJICIKAIIYIO0 TaHHON
IJIOCKOCTH U CJIEACTBUS U3 HEE

27.11.2025

36

CaolicTBa napajuleabHbIX TIOCKOCTEN: O
NapajuleIbHOCTU MPSIMBIX MepeceueHus
[pH IIEPECEUCHUH IBYX MapajlleIbHbIX

02.12.2025




MIJIOCKOCTEN TpeThen

37

CaoiicTBa mapamieNbHbIX IIIOCKOCTEH: 00
OTPE3Kax NapajuieIbHbIX NPAMBIX,
3aKJIFOYEHHBIX MEXKAY I1apaJliICIbHBIMU
IJIOCKOCTSIMU, O MepecedeHH MpsIMOi C
ABYMHA NapaJlICJIbHbIMU IIJIOCKOCTAMUA

04.12.2025

38

IToBTOpenue: Teopema [udaropa Ha
IIOCKOCTH

04.12.2025

39

IloBTOpEHUE: TPUTOHOMETPUS
MPsIMOYTOJIBHOI'O TPEYTOJIbHUKA

09.12.2025

40

CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO
napajulieJaenumnena

11.12.2025

41

Brraucnenue nivuH oTpe3KoB B KyOe U
MPsIMOYTOJIHOM Mapajuieenunene

11.12.2025

42

IlepnieHAUKYIAPHOCTD NPSAMOU U
nockocty. Ilpusnak
NEePNEHANKYIAPHOCTH MPSIMON U
IJIOCKOCTH

16.12.2025

43

IlepnieHAUKYIAPHOCTD NPSAMOU U
nockocty. Ilpusnak
NEePNEHANKYIAPHOCTH MPSIMON U
IJIOCKOCTH

18.12.2025

44

Teopema 0 CyLIECTBOBAHUH U
€UHCTBEHHOCTH NPSIMOH, MPOXOAALIEH
4yepes TOUKY MPOCTPAHCTBA U
MEPIECHINKYJISIPHON K MJIOCKOCTH

18.12.2025

45

IInockocTy 1 nepHneHANKYJISIPHBIE UM
MpsIMblE B MHOTOTPAHHHUKAX

23.12.2025




46

IInockocTy 1 nepHneHANKYJISIPHBIE UM
MpsIMblE B MHOTOTPAHHHUKAX

25.12.2025

47

IlepnieHaAUKYISAp U HAKJIOHHAS.

ITocTpoenue neprneHaUKyIsIpa U3 TOUKU

HAa MPSIMYIO

25.12.2025

48

IlepnieHaAUKYISAp U HAKJIOHHAS.

ITocTpoenue neprneHaUKyIsIpa U3 TOUKU

HAa MPSIMYIO

30.12.2025

49

Teopema o Tp€X nepneHANKYIApax
(npsimast u oOpaTHasi)

13.01.2026

50

Teopema o Tp€X nepneHANKYIApax
(npsimast 1 oOpaTHasi)

15.01.2026

51

Yroa Mexay CKpeluBarOIUMUCS
MPSIMBIMU

15.01.2026

52

Ilouck nepneHauKyIspHBIX NPSMBIX C
MMOMOLIBIO NTEPIEHIUKYISIPHBIX
ILJIOCKOCTEN

20.01.2026

53

OproronanabHOE NPOEKTUPOBAHKE

22.01.2026

54

IToctpoenue ceueHnii Kyda, MpU3MBI,
MPaBUIBHON MUPAMUJIBI C IOMOLIBIO
OPTOrOHAJIBLHOHN NPOEKLUU

22.01.2026

55

IToctpoenue ceueHnii Kyda, MpU3MBI,
MPaBUIBHON MUPAMUJIBI C IOMOLIBIO
OPTOrOHAJIBLHOHN NPOEKLUU

27.01.2026

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCUTENBHO I1ockocTu. IlnockocTu
CUMMETPUN B MHOTOTpaHHUKAX

29.01.2026




57

IIpusHak nepneHauKyIsIPHOCTH MPSIMON U
MJIOCKOCTH KaK CIEACTBUE CUMMETPUHN

29.01.2026

58

IIpaBunbHBIE MHOTOrpaHHUKH. Pacuér
PacCTOSTHUM OT TOYKHU AO MJIOCKOCTH

03.02.2026

59

IIpaBunbHBIE MHOTOrpaHHUKH. Pacuér
PacCTOSTHUM OT TOYKHU AO MJIOCKOCTH

05.02.2026

60

CriocoObl ONyCTUTD MEPIIEHAUKYIISPHI:
CUMMCETPUA, CABUT TOYKHU IO
napajieIbHON NPsAMON

05.02.2026

61

Crneur no HenapasuieIbHON MPSIMOH,
U3MEHEHUE PACCTOSHUN

10.02.2026

62

KonrponbHas paborta "B3anMHoe
PaCIONOKEHUE MPSAMBIX U IIOCKOCTEN B
pocTpaHcTBe”

12.02.2026

63

IloBTOpeHue: yron Mexxay npssMbIMH Ha
MJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpPEMa
KOCHHYCOB

12.02.2026

64

[ToBTOpEHUE: yroa MEXKIY
CKPEIIMBAIOLIUMHUCS IPSIMBIMH B
MPOCTPAHCTBE

17.02.2026

65

reOMeTpI/ILIeCKI/Ie METOAbI BBIMHUCIICHUA
yrjia MCXKAY NpsAMbIMU B MHOTOI'paHHUKax

19.02.2026

66

JIByrpanHssbiii yroj. CBOMCTBO TMHEHHBIX
YIJIOB ABYTPAHHOIO yIia

19.02.2026

67

IlepneHauKyIsApHBIE MJIOCKOCTH.
CaolicTBa B3aUMHO MepPHEeHANKYIAPHBIX
ILJIOCKOCTEN

24.02.2026




68

IIpusnak nepneHauKyISIPHOCTH
IJIOCKOCTEH, TeopeMa O NPsIMON
MepeCceueHysi IBYX MIOCKOCTEN
NEePNEHANKYIAPHBIX TPEThEH MIIOCKOCTH

26.02.2026

69

[IpsiMOyTOMBHBIN HapaIeNenuIen; Kyo;
WU3MEPEHHs], CBOMCTBA NPSMOYTOJIBHOTO
napajulieJaenumnena

26.02.2026

70

Teopema 0 AuaroHanu NPsIMOYrOJILHOTO
napajieNenunena u ClIeACTBUe U3 Heé

03.03.2026

71

CrepeomMeTpuueckie U NPUKJIaTHbIC
3a71a4H, CBSI3aHHBIE CO B3aUMHBIM
PaCIONOKEHUEM NMPSMBIX U MJIOCKOCTH

05.03.2026

72

IloBTOpeHUe: CKPELIUBAIOIINECS TIPSIMbIE,
napajuieIbHbIe INIOCKOCTH B CTAHAAPTHBIX
MHOTOTPaHHUKAX

05.03.2026

73

[Tapa napamienbHBIX MIOCKOCTEN Ha
CKPECIIUBAOIUXCS IPAMBIX, PACCTOAHUEC
MECXKAY CKPEIIUBAOIUMHACA TIPAMBIMUA B
MPOCTBIX CUTYALHASIX

10.03.2026

74

PaccrostHre OT TOYKH 10 TIOCKOCTH,
paccTosiHuE OT NPSIMOM 10 MJIOCKOCTH

12.03.2026

75

Brraucnenue pacCTOSHUN MEXIy
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
MOMOILBIO NEPHEHINKYJIAPHON INIOCKOCTH

12.03.2026

76

TpéxrpanHelil yroji, HEpaBeHCTBA IS
TpexrpaHHbix yrios. Teopema ITudaropa,
TEOPEMBbI KOCUHYCOB U CHHYCOB JJIsA
TPEXTPAHHOIO yria

17.03.2026




DneMeHTBhI ChepruecKOl TeOMETPUH:

7 reofe3ndyecKue JUHAU Ha 3eMiie 19.03.2026
78 KontponbHas padora "Yrier u

paccTostHUS" 19.03.2026
79 CucremaTtuzauys 3HaHuH "MHOrorpaHHUK

U €ro 2JIEMEHTHI" 24.03.2026
20 ITupamuna. Buael nupamun. 1lpaBunbpHas

NnupamMuza 26.03.2026
81 IIpusma. IIpsimast 1 HaKJTOHHAS! TPU3MBIL.

[IpaBunbHas npusma 26.03.2026
%2 IIpsamoii napannenenunen,

NPSIMOYTOJIbHBIN Mapajuiesienunen, Kyo 07.04.2026
%3 Brinyxnble MHOrorpanHuku. Teopema

Diinepa 09.04.2026

Brinyxnble MHOrOrpanHuku. Teopema
84 Oiinepa. IIpaBunbHbIe U MONYTPAaBUIIbHBIE 09.04.2026

MHOTOTpaHHUKHU
85 KontponbHas pabora "MHororpanHuku" 14.04.2026
%6 IlonATHE BEKTOPA HA MJIOCKOCTH U B

NPOCTPAHCTBE 16.04.2026
87 CymMa BEKTOpOB 16.04.2026
88 PasHocTb BEKTOPOB 21.04.2026
89 [Ipasuno napannenenunena 23042026
90 YMHOKEHUE BEKTOPA HA YUCIIO




23.04.2026

PaznoxeHne BekTopa 1o 0asucy Tpéx
91 BEKTOPOB, HE JICKAIUX B OJTHOU 1 28042026

MJIOCKOCTH
92 CxkanspHoe nmpousBesieHne 1 30.04.2026
3 Briuucnenue yrna Mexny BEKTOpaMHU B |

NPOCTPAHCTBE 30.04.2026
94 IIpocTeiimue 3ana4n ¢ BEKTOPaMH 1 05.05.2026
95 IIpocTeiimue 3ana4n ¢ BEKTOPaMH 1 07.05.2026
96 IIpocTeiimue 3ana4n ¢ BEKTOPaMH 1 07.05.2026
97 IIpocTeiimue 3ana4n ¢ BEKTOPaMH 1 12.05.2026
98 O0o001eHre U cUCTEMAaTHU3aLUs 3HAHUIH 1 14.05.2026
99 O0o001eHre U cUCTEMAaTHU3aLUs 3HAHUIH 1 14.05.2026
100 Hrorosast KoHTpONBbHASA padoTa 1 19.05.2026
101 Hrorosast KoHTpONBbHASA padoTa 1 £1.05.2026
102 O0o001eHre U cUCTEMAaTHU3aLUs 3HAHUIH 1 £1.05.2026

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




11 KVIACC

KosauuyectBo uacos DJeKTPOHHbBIE
Ne Hara uH(pposbIe
n/n Tema ypoxa Bcero Kontpoarubie | Tlpaxirieckite H3ydeHusi | oOpa3oBaTejbHbIE
padoTbI padoTbI
pecypcsbl
| IToBTopenue Tembl "KoopanHaThl BEKTOpa |
HA TJIOCKOCTH U B MPOCTPAHCTBE" 02.09.2025
5 IToBTopenue Tems! "CxamsipHoe |
MPOU3BEIECHNE BEKTOPOB" 02.09.2025
3 IToBTOpeHue Temsl "Brruncnenue yria |
MEXAY BEKTOPAMU B POCTPAHCTBE" 04.09.2025
4 IToBTOpeHue Tembl "Y paBHEHHE NPSMOIL, |
MPOXOASIIEH uepe3 ABe TOUKU" 09.09.2025
5 YpaBHEHUE MIOCKOCTH, HOPMaJb, |
yPaBHEHHE IIOCKOCTH B OTPE3Kax 09.09.2025
6 YpaBHEHUE MIOCKOCTH, HOPMaJb, |
yPaBHEHHE IIOCKOCTH B OTPE3Kax 11.09.2025
7 BextopHoe npoussenenue 1 16.09.2025
g JIuHeliHbIe HEPABEHCTBA, JIMHEMHOE |
MNPOrPaMMHUPOBAHUE 16.09.2025
9 JIuHeliHbIe HEPABEHCTBA, JIMHEMHOE |
MNPOrPaMMHUPOBAHUE 18.09.2025
10 AHanuTHYecKHe METObI pacuéTa yria |
MEXKIY NPSIMBIMA B MHOI'OT'PaHHUKAX 23.09.2025
1 AHanuTHYecKHe METObI pacuéTa yria |
MEXAY MIOCKOCTSAMH B MHOTOTPaHHHUKAX 23.09.2025




Dopmya pacCTOSIHUAA OT TOYKH 10

12 TUIOCKOCTH B KOOPIUHATAX 25.09.2025
13 Haxoxnenue paccTOsIHUN OT TOYKHU 10
IJIOCKOCTH B KyOe 30.09.2025
14 Haxoxnenue paccTOsIHUN OT TOYKHU 10
TJIOCKOCTH B MPABUJIBHOW NMUpaMue 30.09.2025
15 KontponbHas padora "AHamuruyeckas
reometpus” 02.10.2025
16 CeueHust MHOTOIPaHHUKOB: CTaHAApTHBIE
MHOTOTPaHHUKHA 07.10.2025
17 CeueHust MHOTOIPaHHUKOB. METO/] CJIEZOB 07.10.2025
CeueHust MHOTOIPaHHUKOB: CTaHAApTHBIE
18 MJIOCKOCTH, NEPECEYeHUs MPSIMBIX U
. 09.10.2025
MJIOCKOCTEN
19 ITapannenbHble IPsIMBIE U INIOCKOCTH!
MapaJuIeNbHbIE CEUEHUS 14.10.2025
20 ITapannenbHble NIPsiIMbIE U INIOCKOCTH!
Pacy€T OTHOLIEHUI 14.10.2025
ITapannenbHble NIPsiIMbIE U INIOCKOCTH!
21 YIJIBl MEXKAY CKPELIUBAIOIUMUCS 16.10.2025
MPSIMBIMU
IlepnenaukynspHble NpsIMblE U
2 MJIOCKOCTH: CTAHAAPTHBIE MaphI
MEePIICHINKYJISIPHBIX IUIOCKOCTEN U 21.10.2025
MPSIMBIX, CHMMETPUU MHOTOTPaHHUKOB
3 IlepnenaukynspHble NpsIMblE U
TUIOCKOCTH. TEOPEMA O TPeX 21.10.2025




NePNEHANKYIAPAX

24

IlepnennuKyIsspHBIE NPSAMBIE U
MJIOCKOCTH: BBIYUCIIEHUS [JIUH B
MHOTOIPaHHUKAX

23.10.2025

25

IloBTOpeHue: nnomanu
MHOTOYTOJIbHUKOB, (POPMYJIBI TSI
iomanei, coodpaskeHus moxooust

06.11.2025

26

IloBTOpeHue: nnomanu
MHOTOYTOJIbHUKOB, (POPMYJIBI TSI
iomanei, coodpaskeHus moxooust

11.11.2025

27

IloBTOpeHue: nnomanu
MHOTOYTOJIbHUKOB, (POPMYJIBI TSI
iomanei, coodpaskeHus moxooust

11.11.2025

28

IInomanu ceueHnii MHOrOrpaHHUKOB!
TUTOINAAH TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00Hs

13.11.2025

29

IInomanu ceueHnii MHOrOrpaHHUKOB!
TUTOINAAH TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00Hs

18.11.2025

30

KontponbHas padora "[loBTopenue:
MHOTOTPAHHHUKH, CEUSHHSI
MHOIOTpaHHHUKOB"

18.11.2025

31

O61ém Tena. O6beM MPSIMOYTOJIBHOTO
napajuiesenmnena

20.11.2025

32

3anauu 00 yaBoeHHH Ky0a, O KBaapaType
ky0a; O TPUCEKLIUHU yTIia

25.11.2025

33

CtepeoMeTpHUecKHe 3a/1auy, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJIBHOTO

25.11.2025




napajjcicnurcaa

34

IIpuknanHble 3a1aun, CB3aHHBIE C
BBIUUCJICHHEM 00BEMA MPSIMOYTOJLHOTO
napajuiejaenunena

27.11.2025

35

O06BEM npsIMOI TIPU3MBI

02.12.2025

36

CrepeoMeTpuuecKre 3aJaui, CB3aHHbIE C
BBIUUCIIEHIEM O0BEMOB TPSIMOM MTPU3MBI

02.12.2025

37

[puknagHble 3a0a4H, CBSI3AHHBIE C
00BEMOM MPSIMOH TPU3MBI

04.12.2025

38

Brraucnenne 00bEMOB T ¢ TOMOIIBIO
onpeaenéHHoro unrerpaia. O0peém
HAKJIOHHOM NPU3MBI

09.12.2025

39

Brruncnenne 0ObEMOB TeN ¢ ITOMOILBIO
onpeaenéHHoro unrerpaia. O0peém
HI/IpaMI/II[bI

09.12.2025

40

Dopmyna 00bEMA MTUPAMHUIBL.
OtHowmenne 06beMOB MUPaMuA ¢ OOIUM
yTIIoM

11.12.2025

41

Dopmyna 00bEMA MTUPAMHUIBL.
OtHowmeHnne 06beMOB MUpaMU ¢ OOIUM
yTIIoM

16.12.2025

42

CtepeoMeTpHUecKHe 3a/1auy, CBSI3aHHbIE C
00BEMaMHU HAKIIOHHOH MPHU3MBI

16.12.2025

43

CrepeoMeTpHuuecKHe 3a1a4u, CBSI3aHHBIE C
o0BbéMamMu MUPaMUIBI

18.12.2025

44

[Mpuknanueie 3aaa4uu 1o Teme "OOBEMBI
Ten", CBsI3aHHbIE ¢ 0OBEMOM HAKJIOHHOM

23.12.2025




MIPU3MBI

[Mpuknanueie 3aaa4uu 1o Teme "OOBEMBI

s Ten", CBsI3aHHbIE ¢ OOBEMOM MUPAMUIBI 23.12.2025
46 [Tpumenenne o6vEMOB. Berancnenne
pacCcTOSHUA 00 TUIOCKOCTH 25.12.2025
47 KonrponbHas padora "O0bEM
MHOTOT'PaHHHKA" 30.12.2025
Hunuanpuyeckas moBepXHOCTD,
48 obpasyrimue IUIHHIPUIECKON 30.12.2005
MOBEPXHOCTHU
49 Iunuanp. Ipsamoii kpyroBoi HUIUHAD.
[Inowans NOBEPXHOCTH LUIUHAPA 13.01.2026
50 Konunueckas noBepxHOCTh, 0Opa3yromme
KOHH4YECKO! nmoBepxHOCTH. KoHyC 13.01.2026
51 CeueHue KOHyCa TUIOCKOCTBIO,
napajieIbHON MIOCKOCTH OCHOBAHUSA 15.01.2026
5 Yceuénnslii konyc. M3o00paxkenne
KOHYCOB U YCEUEHHBIX KOHYCOB 20.01.2026
53 [Tnomanas GOKOBOM MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTU KOHYyCa 20.01.2026
54 [Tnomanas GOKOBOM MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTU KOHYyCa 22.01.2026
CrepeomeTrpuueckue 3a1a4n Ha
55 JIOKa3aTeNIbCTBO U BbI‘jI/ICJ'IeHI/Ie, 27012026
MOCTPOEHUEM CEUEeHUN LUIMHIPA, KOHYyCa
CrepeomeTrpuueckue 3a1a4n Ha
56 JIOKa3aTeNbCTBO U BEIYHUCICHUE, 27012026

MOCTPOEHNUEM CEUCHUN LIMJIMHPA, KOHYCa




57

HpI/IKJ'IaI[HbIe 3aaa4u, CBsA3aHHBIC C
HUJIMHOAPOM

29.01.2026

58

HpI/IKJ'IaI[HbIe 3aaa4u, CBsA3aHHBIC C
HUJIMHOAPOM

03.02.2026

59

Cdepa u map

03.02.2026

60

Ilepeceuenue chepsl u mapa ¢
rutockocTeio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By u m300pakenne mapa

05.02.2026

61

Ilepeceuenue chepsl u mapa ¢
rutockocTeio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By u m300pakenne mapa

10.02.2026

62

Ypasnaenue chepsl. [Lnomans cheps u eé
yacTen

10.02.2026

63

Cummerpust cheps! u mapa

12.02.2026

64

Crepeomerpuueckue 3a1a4u Ha
JOKa3aTCJIbCTBO U BBIMHCJICHUC,
CBsI3aHHBIE CO c(hepoii u mapom,
MOCTPOCHHUEM UX CEYSHHI MIIOCKOCTHIO

17.02.2026

65

CrepeomeTrpuueckue 3a1a4n Ha
JOKa3aTCJIbCTBO U BBIMHCJICHUC,
CBsI3aHHBIE CO c(hepoii u mapom,
MOCTPOCHHUEM UX CEYSHHI MIIOCKOCTHIO

17.02.2026

66

IIpuxnanHele 3a1a4y, CBsI3aHHBIE CO
cepoii u mapom

19.02.2026

67

IloBTOpeHue: OKPY>KHOCTD HA TJIOCKOCTH,
BBIYHUCJICHHS B OKPY>KHOCTH,

24.02.2026




CTaHIAPTHBIE TOA00US

68

Paznmuunbre KOM6I/IHaLII/II/I TECJ BPaLLCHUA U
MHOT'OrpaHHUKOB

24.02.2026

69

3anauu no teme "Tena U NOBEPXHOCTH
BpalneHus"

26.02.2026

70

3anauu no teme "Tena U NOBEPXHOCTH
BpalneHus"

03.03.2026

71

KontponbHas padora "Tena u
MOBEPXHOCTH BpaleHus"

03.03.2026

72

O6vém nmmaapa. Teopema 00 0ObEMe
npAMOro qujanHAapa

05.03.2026

73

Brruncnenne 0ObEMOB TeN ¢ ITOMOILBIO
onpeaenéHHoro unrerpaia. O0peém
KOHycCa

10.03.2026

74

Tnomanu 60xk0BOH U MOMHON
MOBEPXHOCTH KOHYCa

10.03.2026

75

CrepeomeTpuueckue 3aa4u, CBI3aHHBIC C
BBIUUCJICHHEM O00BEMOB IIMTUHIPA,
KOHyCa

12.03.2026

76

[Ipuknanuebie 3aaauu 110 Teme "OOBEMBI 1
MJIOLIA U TTOBEpXHOCTEH Ten"

17.03.2026

77

OOBéM 1apa ¥ MIapOBOr0 CEKTOPA.
Teopema 06 obbéme mmapa. [Lnomans
cepsl. CTepeomMeTpudecKue 3aauu,
CBA3aHHBIC C BEIYUCJICHUEM O6”béMOB
1apa, LIapoOBOro CErMEHTA U [AapOBOrO
ceKkTopa

17.03.2026

78

[Mpuknanueie 3aaa4uu 1o Teme "OOBEMBI




Ten", CBA3aHHbIE C OOBEMOM IIapa U
miomanbio cepol. COOTHOIICHUS MEXKIY
IUTOLIASIMH TTOBEPXHOCTEH U 00bEMaMu
nOMOOHBIX TEJ

19.03.2026

79

[TonoOHbIe TeNna B MPOCTPAHCTRE.
N3menenne obbéMa nipu momooww.
CrepeoMeTpuyeckue 3a1a4u, CBI3aHHbBIE C
BbIYHCIIEHHEM O0BEMOB TeJ U TUIoLIa e
MOBEPXHOCTEN

24.03.2026

80

KonrponbHas padora "[Lnomanu
MOBEPXHOCTH U O0BEMBI KPYTIIbIX TENT"

24.03.2026

81

JiBmkenus npoctpancTea. OToOpakeHus.
JBukenust u paBeHCTBO puryp. OOrme
CBOICTBA JBHKCHUHN

26.03.2026

82

Buape! nBrkeHNi: napaienbHbIid
MEePEHOC, LEHTPaIbHas CHUMMETPHS,
3€pKajbHasi CHMMETPHUs, TOBOPOT BOKPYT
psiIMOI

07.04.2026

83

[Ipeobpazosanus mopodusi. [Ipsmast u
cepa Diinepa

07.04.2026

84

I'eomeTpuueckue 3aga4u Ha NPUMEHEHUE
JABUKCHUA

09.04.2026

85

KonrponbHas pabora "BekToph! B
pocTpaHcTBe”

14.04.2026

86

O6o6maromee nosropenne 11 moHsITHIA 1
MeTOA0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3ALMs 3HAHUI:
"ITapannenbHOCTb NPSAMBIX U MJIOCKOCTEN

14.04.2026




B IIPOCTpaHCTBE"

87

O6o6maromee nosropenne 11 moHsITHIA 1
MeTOA0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3ALMs 3HAHUI:
"BekToprl B MpoCTpaHcTBe"

16.04.2026

88

Ob6o6bmaromee mosropenue 11 nmorsaTuii u
MeTOA0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3ALMs 3HAHUI:
"BekToprl B MpoCTpaHcTBe"

21.04.2026

89

Ob6o6bmaromee mosropenue 11 nmorsaTuii u
MeTOA0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3ALMs 3HAHUI:
"O6bpeM MHOTOTpaHHUKA"

21.04.2026

90

Ob6o6bmaromee mosropenue 11 nmorsaTuii u
MeTOA0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3ALMs 3HAHUI:
"O6bpeM MHOTOTpaHHUKA"

23.04.2026

91

O6o6maromee nosropenne 11 moHsITHIA 1
MeTOA0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3ALMs 3HAHUI:
"TInomaan MoBEPXHOCTH 1 OOBEMBI
KpYIJbIX Ten"

28.04.2026

92

O6o6maromee nosropenne 11 moHsITHIA 1
MeTOA0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3aLMsI 3HAHUH!
"TInomaan MoBEPXHOCTH 1 OOBEMBI
KpYIJbIX Ten"

28.04.2026

93

Hrorosast KoHTpONBbHASA padoTa

30.04.2026




94

Hrorosast KoHTpONBbHASA padoTa

05.05.2026

95

[TosTOpeHnue, obodImeHue u
CHUCTeMaTU3alus 3HAHUI

05.05.2026

96

Hcropus pasBuTHs CTEpEOMETPUH KAK
HAayKH U €€ POJb B Pa3BUTHH
COBPEMEHHBIX HMHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

07.05.2026

97

Hcropus pasBuTHs CTEpEOMETPUH KAK
HAayKH U €€ POJb B Pa3BUTHH
COBPEMEHHBIX HMHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

12.05.2026

98

Hcropus pasBuTHs CTEpEOMETPUH KAK
HAayKH U €€ POJb B Pa3BUTHH
COBPEMEHHBIX HMHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

12.05.2026

99

Hcropus pasBuTHs CTEpEOMETPUH KAK
HAayKH U €€ POJb B Pa3BUTHH
COBPEMEHHBIX HMHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

14.05.2026

100

Hcropus pasBuTHs CTEpEOMETPUH KAK
HAayKH U €€ POJb B Pa3BUTHH
COBPEMEHHBIX HMHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

19.05.2026

101

Hcropus pasBuTHs CTEpEOMETPUH KAK
HAayKH U €€ POJb B Pa3BUTHH
COBPEMEHHBIX HMHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

19.05.2026




Hcropus pasBuTHs CTEpEOMETPUH KAK

102 HAyKU U €€ pOJib B Pa3BUTUHU

COBPEMECHHBIX MHXKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTUH

21.05.2026

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMH OBPA3OBATEJILHOUN ITPOI'PAMMBbBI

10 KITACC
Kon .
IIpoBepsiembie npeaMeTHBIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOMU
NMpPoBePsAEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbl CpeaHero 06uero oopa3oBaHust
pe3yJbTaTa
7 I'eomerpus
7.1 OrnepupoBaTh MOHATHSIMH: TOUKA, MPSMast, INIOCKOCTh
79 [IpuMeHsITP aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPHU PEIICHUH
' reOMeTPUUYECKHX 3a7a4
73 OnepupoBaTh MOHATUSMH. TAPAIETBHOCT U MEPHEHAUKYISIPHOCTD
' MPSIMBIX U TIOCKOCTEH
74 KnaccuduuupoBaTe B3aUMHOE PACIOJOKEHHE MPSIMbIX M TUIOCKOCTEH B
' NPOCTPAHCTBE
OnepupoBaTh MOHSTHSIMHU. ABYTPAHHBINA YrOJ, TPAaHW NBYTPAHHOTO YIIA,
7.5 pedpo NIBYTpaHHOrO yrIJa, JUHEHHBIN yroj IBYTPAaHHOTO yIJa, TpagycHas
Mepa IBYTPaHHOTO yIJia
76 OniepupoBaTh TMOHSATUSIMU. MHOTOTPAHHHUK, BBIMYKJIbII W HEBBITYKJIbIHA
' MHOTOTPAaHHHUK, 3JIEMEHTbl MHOTOTPAHHHKA, MPABUJIbHBIA MHOTOTPAHHUK
77 Pacno3sHaBaTh OCHOBHBIE BHIbI MHOTOTPAHHHKOB (MHpamMuAa, MPU3MA,
' MPSIMOYTOJIbHBIN Mapaieenuries, Kyo)
KnaccupuuupoBate  MHOTOTPAHHHMKH,  BbIOMpass ~ OCHOBAHUA ISt
7.8 Kjaccu(ukauuy (BBIMTYKJIbIE W HEBBIMYKJIbIe MHOTOTPAHHUKH, TTPaBUJIbHBIC
MHOTOTPaHHUKH, IPSIMbIE U HAKJIOHHBIE MPU3MbI, MaPaJIICJICITUTICbI)
7.9 OrnepupoBaTh MOHATHSIMU: CEKYIIas TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSICHATL MPUHLIMIBI TOCTPOCHUS] CEYEHUH MHOTOTPAHHUKOB, UCIIOJB3YS
' METO/] CJIeZIOB
Ctpouth Cce4YeHUsT MHOTOTPAHHUKOB METOAOM  CJICZIOB, BBIMIOJHSTH
7.11 (BBIHOCHBIE) TJIOCKHE YEPTEXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemare 3amaun Ha HAXOXKIEHHWE TE€OMETPHUYECKHX BEJIMYHMH MO OoOpasuam
WM airopuTMaM, NPHUMEHsST W3BECTHbIE AHAJIUTHYECKHUE METOABI MpHU
7.12 pelIeHNH CTAaHAAPTHBIX MATEMAaTHYECKMX 3a7a4 HAa  BBIUHMCIEHHE
PacCCTOAHUIT MEXIy IBYMs TOYKAMH, OT TOUKH N1O0 MPSIMOM, OT TOYKHAO
MJIOCKOCTH, MEXKAY CKPEIIUBAOLTAMUCS MPSMBIMU
Pemare 3amaun Ha HAXOXKIEHHWE TE€OMETPHUYECKHMX BEJIMYHMH MO OoOpasuam
713 WM aJiropuTMaM, NPHUMEHsSI W3BECTHbIE AHAJIMTHYECKHUE METOABI IpHU

pPELIeHNH CTaHOAPTHBIX MAaTEMaTUYECKMX 3a4ad Ha BBIYHUCIEHUE YIJIOB
MEXAY CKPELIUBAIOLUIUMUCSA MNPSMBIMU, MEXAY MNPSAMOH M IUIOCKOCTBIO,




MEXAY MJIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

Beraucnsars 00BEMBI U IJIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TIPU3Ma,

7.14 nupamMmuzia) ¢ NpUMEHEeHHueM (GOpPMyJ, BBMHCIATH COOTHOIICHUS MEXIY
TUTOIIA/IIMUA TIOBEPXHOCTEH, 00BEMaMU TOAOOHBIX MHOTOTPAaHHHUKOB
715 OnepupoBaTh NOHATHUSAMU. CHUMMETPHsSI B IPOCTPAHCTBE, LIEHTP, OCb U
' IUTOCKOCTb CHMMETPHH, LIEHTP, OCh U TUIOCKOCTb CUMMETPUH (PUTYPBI
UzBnekath, mnpeoOpa3oBbIBAaTh W HWHTEPIPETHPOBATH HHOOPMALUIO O
7.16 NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTrypax, TPEACTABICHHYIO Ha
yepTerkax U pUCyHKax
[IpumeHsaT reoMeTpudeckne (akTbl I PEIIeHHs CTEPEeOMETPUYECKHUX
7.17 3a4a4, MPEANOJararllnX HECKOJbKO IIaroB pELIEHUs, €CIH YCJIOBUs
NPUMEHEHHUs 331aHbl B SIBHOH (hopme
718 IlpumenaTe mnOpocTeiniMe NporpaMMHBIE CPEACTBA U 3JIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUUECKUX 3312
719 IIpuBonuTh mpuMepbl MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B IpuUpone U
' JKU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE
IIpuMeHsTE MOJy4YeHHbIE 3HAHUS Ha MPAKTHUKE: aHaJU3UPOBATh peajibHbIe
CUTyalLMu U NMPUMEHTb U3yUeHHbIE MOHITUA B MPOLECCE MOUCKA PELIEHUs
MaTeMaTu4yecku chopMyIUPOBAHHOM MPOOJEMbI, MOAEIUPOBATh peaslbHbIE
7.20 CUTyallUU Ha sI3bIKE T'€OMETPUM, HUCCIENOBaTb IMOCTPOCHHBIE MOMAEIU C
UCTIOJIb30BAaHHEM TE€OMETPUUECKHX MOHITHH U TEOpEeM, ammapara anreOpsl,
pelmlaTe  MpakTUYeCKHe  3aJadd,  CBsA3aHHbIE C  HaXOXJAEHHUEM
reOMeTPUYECKUX BEJTUYNH
11 KIIACC
Kon o
IIposepsiemble npeAMeTHBbIE Pe3yabTAThI 0CBOCHHUSI 0CHOBHOI
NPoBEPsaAEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbl CpeaHero o6uero o0pa3oBaHusi
pesyJbTara
6 I'eomerpus
OnepupoBaTh MHOHATHAMH: LIJIUHIPUYECKAs] MOBEPXHOCTb, OOpasyroline
6.1 LUINHAPUYECKON TOBEPXHOCTH, LUWIMHAP, KOHHYECKas MOBEPXHOCTD,
o0pasyromue KOHMIeCKOH TTOBEPXHOCTH, KOHYC, chepruecKasi IOBEpXHOCTb
6.2 Pacnio3naBath Tena BpameHus (LWIMHAP, KOHYC, cdepa u map)
6.3 OOBscHATH CIOCOOBI MONYYSHHS TN BPALLICHHS
6.4 KnaccuguumpoBarh B3aMHOE PacIoyiokeHue chepbl U MIOCKOCTH
OnepupoBaTh NOHATUSIMU: [IAPOBOI CETMEHT, OCHOBaHHE CErMEHTa, BbICOTA
6.5 CEerMeHTa, IapOBOW CJIOM, OCHOBAHME IIAPOBOrO CJIOs, BBICOTA IIAPOBOIO
CJ10s1, IIAPOBON CEKTOP
6.6 Bemucnare  0ObEMBI M TUIOIIAAM  TOBEPXHOCTEH TeJN  BpAaLICHHS,




TreOMETPUYECKUX TeJI ¢ MPUMEHEHHEeM (OpMyJT

6.7

OmnepupoBaTh TMOHSATHSMH. MHOTOTPAHHUK, BIHCAaHHBIA B cdepy H
OIMHCAHHBIN OKOJIO cephl, cdepa, BIUCAHHAS B MHOTOTPAHHHUK MIIH TEJO
BpallleHUs

6.8

BprucnsaTe COOTHOMEHUST MEXKIY TUIOIMAASIMU TIOBEPXHOCTEH 1 00béMaMu
OAOOHBIX TEN

6.9

Uzobpakate u3yudaemble (GUTYpbl OT PYKH U C NPUMEHEHHEM NPOCTBIX
YEPTEIKHBIX UHCTPYMEHTOB

6.10

BemonHATh  (BBIHOCHBIE) TUIOCKHE YEPTEXXH W3 PHUCYHKOB MPOCTBIX
O0BEMHBIX (HUTYyp: BUA CBEpXy, COOKy, CHH3Y, CTPOUTb CEYEHHUS TeI
BpaLICHHS

6.11

U3BnekaTb, WHTEPNPETHPOBATH W TNPeoOpPa3oBBIBATE HHYOPMALUIO O
NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTrypax, TPEACTABICHHYO Ha
4epTeKax U PUCYHKAX

6.12

IIpumeHnsaT reomerpudeckne (akTbl I PEIIEHHs CTEPEOMETPUYECKUX
3a1a4, NPEAINOJAralOIUX HECKOJbKO INArOB PELICHUs, €CJIU  yCJIOBUSA
NPUMEHEHHUs 331aHbl B SIBHOH (hopme

6.13

OnepupoBath MNOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BbIHOJ’IHﬂTb HeﬁCTBHﬂ CIIOKCHUA BeKTOpOB, BBIMUTAHUA BeKTOpOB u
YMHO}KGHI/UI BeKTOpa Ha LII/IC.]'IOj O6’I:>$ICH$ITI>j KaKUMHU CBOfICTBaMI/I OHU
o0yamaroT

6.15

IIpuMeHsTE NpaBUiIo Napajiesenunena Npyu CIoKeHNH BEKTOPOB

6.16

OHepI/IpOBaTb MOHATUAMU. ACKAPTOBBI KOOPAWHATBI B TIPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOPA, paBECHCTBO BCKTOPOB, KOOPAUHATBI BEKTOPA, YIOJI
MECKAY BEKTOPaMU, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUIAHAPHBIE BEKTOPbI

6.17

Haxonute cymMMy BEKTOpPOB U IPOM3BEIEHHE BEKTOpa Ha 4YMCIO, Yrol
MEXJly BEKTOpamH, CKaJApHOE IPOU3BENEHUE, PACKJaAbIBaTb BEKTOp IO
IBYM HEKOJUIMHEApHbIM BEKTOpaM

6.18

BaI[aBaTb MJIOCKOCTb YPAaBHCHHEM B I[eKapTOBOfI CUCTEME KOOPAUHAT

6.19

Pematsp HpOCTefILHPIe FrCOMECTPHUYCCKUEC 3aaa4 Ha MPUMCHCHUE BCKTOPHO-
KOOPAUHATHOTO METOAA

6.20

Pematsp 3agauu  Ha J0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOWIEHUH U
HaXOXXKACHHUE TCOMCTPHUYCCKUX BCJIWYMUH IO o6pa3uaM WU aJIrOpUuTMam,
MMPUMECHSAA HU3BECTHBIC METOAbI npu peICHun CTaHAAPTHBIX
MaTEMATHYECKHX 3ada4

6.21

IlpumenaTe mnOpocTedniMe NporpaMMHBIE CPEICTBA U 3JIEKTPOHHO-
KOMMYHHUKAI[UOHHBIE CUCTEMBI IIPH PELIEHUHN CTEPEOMETPUUECKUX 3a0a4

6.22

IIpuBoauTe mpHUMeEpPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEN B MNPUPOJAE H
JKU3HHM, PACIIO3HABATH MPOSIBIEHUE 3aKOHOB T'€OMETPUH B UCKYCCTBE

6.23

HpI/IMeHﬂTb MOJIYYCHHBIC 3HAHHWA HA MPAKTHKE. aHAJIU3UPOBATL PCAJIBHBIC




CUTyallM! U MPUMEHATb U3yYEHHbIE MOHATHUS B MPOLIECCE MTOUCKA PELIEHUs
MaTeMaTHYeCKH CPOPMYIHPOBAHHON NPOOIEMBI, MOEIUPOBATh PEajIbHbIE
CUTyallUM Ha SI3bIKE TE€OMETPHUM, HCCIEN0BAaTh IMOCTPOCHHBIE MOAEIU C
UCTIOJIb30BAHMEM TE€OMETPUYECKHX MOHITHH U TEOpEeM, ammapara anreOpsl,
pemlatb ~ MpakTHYECKHe  3aJadd,  CBsI3aHHbBIE C  HAXOXXIEHUEM
FeOMETPUYECKUX BETUYUH




HHPOBEPAEMBIE DJIEMEHTBI COAEP/KAHUSA

10 KVIACC

Kon

IIposepsiemMblii 3JIEeMEHT COAePKAHUSA

I'eomerpus

7.1

OcHoBHble TOHATHS cTepeoMeTpuu. Touka, MpsiMas, IJOCKOCTb, NPOCTPAHCTBO.
[TonsiTne 06 akCHOMATHYECKOM TIOCTPOSHUN CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U
CJIEICTBUSA U3 HUX

7.2

B3anmHoe pacnonokeHue NpsIMbIX B IPOCTPAHCTBE: IepeCceKaroluecs], napajielbHble
U CKPCIIUBAOIHECA  TIPAMBIC. HapaJ'IJ'IeJ'IbHOCTb NpsAMbIX U MJIOCKOCTEN B
IIPOCTPAHCTBE. MapajjiesibHble NpsMble B MPOCTPAHCTBE, MAPAIENbHOCTh TPEX
NPsIMBIX, MAaPaUIENBHOCTh NPSIMOM M IUIOCKOCTU. YTIJBIC COHANpPaBJICHHBIMU
CTOPOHAMH, yTOJ MEXKAY NpPsIMbIMH B mpocTpaHCTBe. [lapaminenbHOCTh MIIOCKOCTEH:
napajulesibHble TUJIOCKOCTH, CBOMCTBAa mHapajuieSbHbIX mockocteil. Ilpocreitmue
NPOCTPAHCTBEHHbIE (UIYpHl Ha IUIOCKOCTH: TeTpasap, KyO, mapasuienenunern,
MOCTPOCHUE CEUEHUIT

73

IlepnieHAUKYAAPHOCTh MOPAMOM M IUIOCKOCTU: MEPNEHAUKYJSIPHBIE MpPsAMBIE B
MIPOCTPAHCTBE, MPsAMbIEC NapajljIeNbHbIe U NEPIEHAUKYISIPHBIE K IUIOCKOCTH, MPU3HAK
MEPNEeHAUKYJIAPHOCTH NPSIMON U IJIOCKOCTH, TEOPEMa O MPSIMON MEPHEeHAUKYJISPHON
IJIOCKOCTH. YTUIbl B IPOCTPAHCTBE. YIOJ MEXKAY NPSMON U IJIOCKOCTBIO, JBYIPaHHBIN
yIoOJl, JUHEHHBIA yro ABYIPAaHHOrO yria. IlepneHaukymsap 1 HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOI 10 IUIOCKOCTH, MpOoeKLus GUrypel Ha
IJIOCKOCTh. [lepneHauKkyIsipHOCTD MJIOCKOCTEN: MPU3HAK MEPHNEHAUKYISIPHOCTH ABYX
miockocten. TeopeMa 0 TpEX nepneHauKyJspax

7.4

IloHATHE MHOrOrpaHHHMKA, OCHOBHBIE DJJIEMEHTHl MHOTOTPAHHUKA, BBINYKJIbIE U
HEBBINYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKa MHOrorpaHHuka. llpusma: mn-yroneHas
npusMa, TpaHM M OCHOBAHMUS NPU3MBI, NpsiMasi U HAaKJIOHHAs MNpPU3MBbIL, OOKOBas U
MOJIHAs MOBEPXHOCTh Npu3Mel. [lapannenenunesn, NpsMOYroONbHBIA NapaJIeNenunesn u
ero ceorcrtea. Ilupamupa: n-yronbHas nNUpaMuaa, 'PaHH U OCHOBAaHHWE NMUPaMUABL
OokoBass M NOJHAs MOBEPXHOCTb MUPAaMUAbL, NPABUJIbHAA U yCEU€HHas NUpamMHIa.
OneMeHTbl MOpuU3Mbl W nupamuabl. IlpaBuibHbIE MHOTOIPAaHHUKH:  IOHSTHE
MPaBUJIBPHOTO MHOIOIPAaHHMKA, IIPABWJIbHAS NPU3Ma W MpaBWIbHAasg NHPAMUJA,
NpaBUIIbHAS TPEYTrOJIbHAS MHPaMHUIa U MPAaBWIbHBIA TeTpasrap, kyO. IIpencrasnenue o
MPaBUJIBHBIX MHOTOTPAHHHUKAaX: OKTa’[p, JAoAekasap U ukocayapyrue CeueHus
MPU3MBI U TUPAMUIBI

7.5

CumMeTpusi B POCTPAHCTBE. CUMMETPHUS OTHOCUTENBHO TOUKM, MPSMOM, MIOCKOCTH.
DOneMeHTbl  CUMMETPUHM B IHUpaMuaax, [apajuleNienunenax,  IMpaBHIbHbIX
MHOT'OIPaHHHUKAX

7.6

Brraucnenue »>1eMEHTOB MHOIOTPaHHMKOB: pé€Opa, aAuaro”anu, yriael. Ilnomans
OOKOBOI1 MOBEPXHOCTH U MOJIHOM MOBEPXHOCTU MPSIMON MPU3MBI, IJIOLIA/1b OCHOBAHUH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH NpsiMOH npu3mbl. [Lnomans OOKOBOI MOBEPXHOCTH U
MOBEPXHOCTU MPaBUJIBHONW MUPAMHUABI, TEOPEMA O IJIOIIAAN YCEYEHHOW MUPAMUIBL
[Tousite 06 06béme. OOBEM TUPAMHUIIBI, TPU3MBI

7.7

[TonoOHbie Tena B mpocTpaHcTBe. COOTHOIIEHUST MEXIY TUIOIAASIMKA TTOBEPXHOCTEH,
00BEMaMU MTOIOOHBIX TEN

11 KVIACC

Kon
6

IIpoBepsieMblii 31eMEHT COAEPKAHMS

I'eomerpus

6.1

[unmuuaapudeckasi MOBEPXHOCTh, 00pa3yoIue UIMHIPUISCKOH MOBEPXHOCTH, OCh
HHHHHHqueCKOﬁ MOBEPXHOCTH. L[I/IJ'II/IHI[pI OCHOBAaHUA " 6OKOBa$[ MOBEPXHOCTD,
oOpasyrommas ¥ OCh, TUIOLAAb OOKOBOM U MOJIHON MOBEPXHOCTH

6.2

KoHnuueckast moBepxHOCTh, 00pa3yome KOHMYECKOH MTOBEPXHOCTH, OCh U BEPIINHA
KOHMYeCKOl mnosepxHocTu. KOHyC: ocHOBaHmMe M BepiInHA, OOpasymomas U OCb,
oAb OOKOBOM M TOJHOW TMOBEPXHOCTH. YCEUYEHHBIH KOHYC: OOpasymolime U
BbICOTA, OCHOBAaHUA U OOKOBast MOBEPXHOCTDH

6.3

Cdepa u map: ueHTp, paguyc, Juamerp, IUIOIAAb MOBEPXHOCTHU cephl. BzaumHoe
pacrionokeHre cdeprl M IMIIOCKOCTH, KacaTesbHasl IJIOCKOCTh K cepe, Iuiomanb

cepsr

6.4

HzobpakeHne Ten BpameHs Ha TUIOCKOCTH. Pa3BépTka LUIMHApA U KOHYCa

6.5

KomOuHaiuu Ten BpaineHusi 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMUCAHHBIA OKOJIO
chepsl, cepa, BucaHHAs] B MHOTOTPAHHUK, WJIH TEJIO BPALIECHUS

6.6

[Mousitue o6 oOwéme. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o0OBEME
NPSIMOYTOJIBHOTO Mapajuiesienumnena u cieacTsus uz Heé. O0beM LUITHHIPA, KOHYCA.
O06bém mapa u momanas chepsl

6.7

ITonobubie Tena B mpocTpancTBe. COOTHOLIEHUST MEXY TUIOLIASIMU TOBEPXHOCTEH,
00BEMaMu TOTOOHBIX TEJ

6.8

Ceyennss mmnmHApa (MapajuleIbHO W NEPIEHAUKYISPHO OCH), CEYeHHMs KOHycCa
(mapannesapbHOE OCHOBAHUIO U MPOXOZAsIILEe Yepe3 BEPIINHY ), CEUeHHs 11apa

6.9

BexkTtop Ha muockoctu M B mpocTtpaHcTBe. CloXkKeHHEe M BbIYMTAHHE BEKTOPOB.
YMHOX€EHHE BEKTOpa Ha 4ucio. PasnoskeHue BeKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTtopaMm. Ilpasuno nmapamnenenunena. Pemenue 3ana4, CBsA3aHHBIX ¢ IPUMEHEHUEM
MIpaBUJ NEUCTBUH C BEKTOPAMH

6.10

IIpsamoyronpHass cucTtemMa KOOPAMHAT B MHpocTpaHcTBe. KoopamHaTel BeKTOpa.
IIpocreiilue 3amaun B KOOpAMHATaxX. Yrol Mexay BekTopaMu. CkasipHOe
MPOU3BEIECHUE BEKTOPOB. BrluncieHue yrioB Mexay MNPSMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOA NMPHU PELIEHUH FT€OMETPUUECKUX 3aAa4




MPOBEPSIEMBIE HA EI'D I1IO MATEMATUKE TPEGOBAHUS K
PE3YJLTATAM OCBOEHUSI OCHOBHOUN OBPA3OBATEJILHOM
ITPOT'PAMMBI CPEJHET'O OBIIEI'O OBPA3ZOBAHUSI

Kon IIposepsiembie TpeOOBaHUSA K MPeAMETHBIM Pe3yJIbTATAM OCBOCHHS
MPOBEPsIEMOro | OCHOBHOI1 00pa30BaTe/ILHOI NPOrpaMMBbI CPEeAHEro 00mero
TpedoBaHHs o0pa3oBaHusi

BrnameHue wmeromamMmu OKa3aTeNbCTB, AJITOPUTMAMH PEIISHHs 3ajad;
yMeHue (OpMyJIHpPOBATH W ONEPHPOBATH MOHATHUSMH. OIpEIeNeHHE,
aKCHOMa, TeOopeMa, CIENCTBHEe, CBOWCTBO, NPU3HAK, MOKA3aTENbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; MPUMEHSTh HX, YMEHHE (OpPMYyIHpOBaThH
o0paTHOE W TPOTHUBOIOJOXKHOE YTBEPKIACHHE, NMPUBOAUTH NPUMEPHI H
KOHTPIPUMEPHI, HCIOJb30BaTh METOJ MATEeMAaTHYECKOH WHAYKIUH,
NPOBOIUTD TOKA3aTeNIbHbIE PACCYKACHUS MPH PEIICHUH 3a7a4, OLICHUBATh
1 JOTMYECKYI0  MpPaBWIBHOCTh  PACCY)KOEHHH;, yMEHHE OINepupoBaTh
MOHSATHSIMH. MHOXXECTBO, ITOJMHOKECTBO, OMEPALMH HAJ MHOXKECTBAM,
YMEHHE UCIONb30BaTh TEOPETUKO-MHOXKECTBEHHBIN — ammapar A
OIHCAHMSI PEAJBHBIX MPOLIECCOB U SIBJICHUI U MPHU PEIICHUH 3a1ad, B TOM
qrciie U3 ApyTrux y4eOHbIX MPEIMEeTOB; YMEHHE ONEPUPOBAThH MMOHATHSIMH:
rpad, CBsI3HBII rpad, aepeBo, NUKJI, rpad Ha IIOCKOCTH; YMEHHE 3a1aBaTh
U OIUCBIBATh Irpadbl pa3sTUUHBIMU CIIOCOOAMH; HCIIONB30BaTh rpadbl Ipu

PELICHUH 3a71a4

VYMeHue OmnepupoBaTh MOHSITHAMH. HATYpPaJbHOE YHCIO, LEIOE YHUCIIO,
CTEINeHb C [EeJIbIM MMOKa3aTeNieM, KOPEHb HATYPaJbHOU CTENEHH, CTEMEHD C
palOHAJIBHBIM IMOKA3aTEJIEM, CTCIICHD C I[eflCTBI/ITeHbeIM IIOKa3aTeJIEM,
jgorapudm dYucia, CHHYC, KOCHHYC M TAHT€HC MPOHM3BOJBHOIO YHCIA,
OCTaTOK MO MOAYJII0, PALHOHAIBHOE YHCJIO, HPPALHOHAIBHOE YHCJIO,
MHOXECTBAa HATypPaJibHBIX, MLEJIbIX, pPalHUOHAJIBHBIX, I[eflCTBPITeJ'IbeIX
2 HUCCIT, YMCHHUE UCIIOJB30BATh MPU3HAKHU ACIIMMOCTH, HaUMEHBIINUN O6H.[PII>1
JenuTeNlb W HaWMeHbllee OOlee KpaTHOe, ajdropuT™M EBkiuma mnpu
pemi€HUN 3aAa4, 3HAKOMCTBO C PA3JIMYHBIMU NMO3UITHUOHHBIMU CUCTEMaMU
CUUCJICHUA, YMEHUEC BbIIIOJIHATD BHIYUCIICHUE 3HA4YECHUHU U HpeO6pa30BaHI/I$I
BBIPAXKEHHUI CO CTEMEeHsIMH M JjiorapudMamu, mpeodpa3oBaHusi APOOHO-
palrOHAJIBHBIX Bpra}KeHHﬁ; YMCHUE onepupoBaTh TIOHATUAMMU.

MOCJICa0BaATCIBbHOCTD, apI/I(I)MeTI/ILIeCKaﬂ nporpeccus, reoOMETpuiCCKas




nporpeccusi, OECKOHEYHO yOBIBAIOINAs T€OMETPHYECKasl IPOTPECCHS,
YMEHHE 3a/1aBaTh IIOCJIEIOBATENILHOCTH, B TOM YHCIE C MOMOIIBIO
PEKYpPEHTHBIX (HOPMYJ, YMEHHE OMEPUPOBATH MOHATUIMHU: KOMILIEKCHOE
YHCIIO, CONPSDKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb MW apryMEHT
KOMIUIEKCHOTO ~ 4Hcia,  (opMa  3aMUCH  KOMIUIEKCHBIX — YHCEIN
(reoMeTpudeckasi, TPUTOHOMETpUYECKass U alreOpanueckas);, yMeTb
NPOM3BOIUTE apU(PMEeTHIECKHE NeHCTBUS C KOMIUIEKCHBIMHU YHUCIIAMH;
NPUBOIUTE NIPUMEPBI HCIIOJIb30BAHMS KOMIUIEKCHBIX YHCEI;, ONEepHUPOBATh
MNOHATUSAMM.  MaTpuua 2x2 u  3%3, onpegenuTeNnb  MaTPULBL

FeOMeTpI/ILIeCKI/Iﬁ CMBICJT OIIPEACIIUTEA

YMeHHne oOnepupoBaTh MOHATHAMU. PAaLMOHAJIbHBIE, HPPALHUOHAIbHBIE,
NIOKa3aTeJIbHbIE, CTEMEHHbIE, JOorapupMuyeckne, TPUTOHOMETPHUECKUE
VPaBHEHHUs M HEPABEHCTBA, HUX CHUCTEMBbI, YyMEHHE ONepUpOBaThH
NOHATHSIMH. TOXKIECTBO, TOXIECTBEHHOE MNpeodpa3oBaHMe, YypaBHEHHE,
HEPABEHCTBO, CHUCTEMa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPaBHEHUN, HEPABEHCTB WU CHUCTEM, YMEHHE pellaTb YpaBHEHMUS,
HEPABEHCTBA U CHUCTEMBl C MOMOIIBK) pPA3JUYHBIX NPUEMOB, pelIaTh
VPaBHEHHUsl, HEPABEHCTBA W CHCTEMBbl C [apaMeTpPOM, MPUMEHSATH
YPAaBHEHHUsl, HEPABEHCTBA, MX CHUCTEMbl AJI PELICHUs] MaTeMaTHYECKUX

3a/1a4 v 3a/1a4 U3 Pa3InIHbIX 00JacTell HAYKHU U PeabHOM JKU3HU

YMeHne oOonepupoBaTh NOHATHUSAMH: (DYHKIMS, YETHOCTh (YHKIHH,
NEePUOTUYHOCTh (YHKIHMH, OTPAHUYEHHOCTb (YHKIHMHU, MOHOTOHHOCTB
GyHKIUH, 3KCTpeMyM (yHKIMM, HanOOJNbIlee W HAUMEHBIIEe 3HAYSHUS
($yHKIMM Ha TPOMEXKYTKE, HeNpepbIBHAs (YHKIUS, aCHMIITOTHI rpaduka
¢$yHKIMM, TIepBasi U BTOpas NMPOW3BOAHAS (DYHKIMH, T€OMETPHUYECKUI U
¢usnyeckuil CMBICT TPOM3BOAHOH, mepBOOOpasHas, ONpeAeIEHHbIH
UHTErpaj, yMEHHE HAXOAWTb AaCUMNTOThI Tpaduka (QyHKUWH, yMEHHE
BBIYUCIIAATE  NPOM3BOAHBIE CYMMBI, IPOU3BEACHHUS, YaCTHOIO W
KOMITO3UIIUN (PYHKIMH, HAXOIUTh YPaBHEHHME KacaTENbHOW K rpaduky
(GyHKIMM, YMEHHE HaXOOUTh MPOU3BOIHBIC SJIEMEHTAPHBIX (DYHKIIHIA,
YMEHHUE HCIIONIb30BaTh MPOW3BONHYIO [UIA HCCIENOBaHHUS (DYHKIHH,
HAXOIUTh HAWOOJbIINE W HAWMEHbIINE 3HAaueHWs (YHKUUN, CTPOHUTH
rpaIKu MHOTOUJIEHOB C HCIIOJB30BAHHEM amrapara MaTeMaTHUYeCKOTO
aHamu3a, NPUMEHSTh TNPOU3BOAHYIO Ui HAXOXKIACHHS HAWJIYULIEro
peleHnss B TPHUKJIAIHBIX, B TOM YHCJIE COLUAIbHO-’KOHOMHYECKHX U

(du3nUecKrx 3aadax; HaXOAUTh TUIOMAAN U OOBEMBI PUTYp C MOMOIIBIO




HUHTErpajga, HNPpUBOAWUTL HNPUMEPBI MATCMATUYCCKOrO MOACIUPOBAHUA C

noMotibio auddepeHuanbHbIX ypaBHEHUN

YMeHne onepupoBark NOHATUAME: Tpaduk GyHKIUH, oOpaTHast PyHKLHS,
KOMIO3UIUsT (DYHKIMHA, JUHeHHas (QyHKOUS, KBagpaTUYHAs (QyHKIHS,
paunoHanmbHass (PYHKIUS, CTeneHHas (QyHKIUS, TPUTOHOMETPUUECKHE
(GyHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHEe (PYHKIMH, MOKa3aTesbHas U
norapumuyeckass (QyHKUHUH, YMEHHE CTPOUTh TIpaQUKH HM3YYEHHBIX
¢yHKUMH,  BBINOJHATL  mHpeoOpasoBaHusi  rpadukoB  (PyHKUHMH,
UCTIONB30BaTh rpadUKu Il U3yYEHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peleHny 3a1a4 U3 JPYrux y4eOHbIX NPEAMETOB W 3a1ad U3 pealbHOU
JKU3HH, BBIpAXaThb (OPMyJaMU 3aBHCUMOCTH MEXIy BEIMYUHAMY,
UCTIONB30BaTh CBOHCTBAa M Tpaduku QYHKIMHA I peLIeHUs YpaBHEHUH,
HEPaBEHCTB M 3a7ad C MapaMeTpamy;, H300pa)kaTb Ha KOOPAWHATHOM

MJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHHne periaTh TEKCTOBBIE 3aJadd Pa3HbIX THUIOB (B TOM 4YHCJIE Ha
NPOILIEHTHI, IOJIM M YaCTH, Ha JBIXKEHHE, padoTy, CTOMMOCTb TOBapOB H
yCIIyT, HAJIOTH, 3aAa4i U3 00JacTH yNpaBJICHUs] JUYHBIMH U CEMEWHBIMU
(uHaHCAMH), COCTaBJSATH BBIPAKECHMs, yPABHEHMs, HEPABEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HCCJIENOBATH IONYYCHHOE pEIIEHUE U
OLICHUBATh IPaBIONOAOOHOCTb PE3YJIbTATOB, YMEHHE MOIEIHUPOBATh
peanbHBIE CUTYaLlMM HA SI3bIKE MATEMATUKH, COCTABJISITH BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI IO YCJIOBUIO 3aJ]a4H, UCCIIEI0BATh
IOCTPOEHHbIE  MOZENM C  MWCHOJBb30BAaHMEM  ammapara  aaredpsl,

UHTEPIPETUPOBATD MOIYYECHHBIN PE3yIbTaT

YMeHHne onepupoBaTh MOHATUSMU: CpeldHee apu(MeTrndeckoe, MEAHaHa,
HanOoJplliee U HAUMEHbIEe 3HAUEHUs, pa3Max, AUCIEPCHUs], CTAaHAAPTHOE
OTKJIOHEHUE YHCIOBOrO Habopa, yMeHHe HW3BJIEKaTh, HHTEPIPETHPOBATH
UH(pOPMALINIO, PEACTABICHHYIO B Ta0NMLAX, HA AUarpammax, rpadukax,
OTpa’karoIllyl0 CBONCTBA peabHbIX MPOLECCOB U SIBJEHUI, MPENCTaBISATh
UHPOpPMALMIO C TOMOINBIO TabaWI W JOUarpaMM, HCCIENOBaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHCJIE C NPUMEHEHHEM TIpadUIecKux
METOZIOB M 3JIEKTPOHHBIX CPEACTB; rpadpuuecKy HCCIENOBATh COBMECTHBIE

HaOJIOEHNS C IOMOIIBIO AUATPaMM PACcCENBAHUS U JIMHEHHON perpeccuu

YMeHHne OnepupoBaTb MOHATHAMH. CIY4YaWHBIA ONBIT U CIy4aiHOe

COOBITHE, BEPOSTHOCTh CIYYaHOTO COOBITHUS; YMEHHE BBIYHCIATH




BEPOSITHOCTh C HCIOJB30BAHUEM TIpadUIeCKUX METOJOB, NPUMEHSThH
bopMyJBl CIOXKEHHS W YMHOXKEHHUS BEPOSITHOCTEH, (HOPMyJy ITOHOM
BepOsTHOCTH, (popmyny beprynnn, komOuHaTopHbIe (pakThl U POPMYIIBL,
OLICHUBATh BEPOSITHOCTH pPEaNbHBIX COOBITHI, YMEHHE ONEepUpOBATh
NOHATHSIMH.  CIIy4daiHasi BEJMYMHA, pacHpeAesieHHe BEPOSTHOCTEM,
MaTeMaTHYECKOE OXKHIAHHe, AWUCIEePCHs] U CTaHAAPTHOE OTKJIOHEHHUE
Cly4yaliHOW  BENWYMHBL, (PYHKUUH paclpefeiieHuss U IUIOTHOCTH
PaBHOMEPHOTO, [TOKA3aTEIbHOTO U HOPMAJIBHOTO PACIpeNeNeH i, yMeHne
HCIIOJIb30BATh CBOWMCTBA M3YYEHHBIX PACMPENENICHUN AN PeLIeHus 3a1ad,;
3HAKOMCTBO C MOHSTHUSAMH. 3aKOH OONBIINX YHCEN, METOIbI BIOOPOYHBIX
UCCIICIOBAHMI;, YMEHHE TMPHUBOAUTH MPHUMEPbl MPOSBICHHUS 3aKOHA
OONBLUINX YHCEN B MNPHUPONHBIX W OOILIECTBEHHBIX SBJICHUSX, YMEHHUE
ONEPHPOBATH MOHATHUSMHU. COUYETAHHE, NMEPECTAHOBKA, YHCJIO COYETAHUH,
YHCIO  MEePeCTaHOBOK, OwHOM  HBIOTOHA, yMeHHE  NPUMEHATH
KOMOWHATOpPHBbIE (DAKTBI U PACCYXKACHUS U PEIUEHHs 3a/1a4, OLICHUBATh
BEPOSITHOCTH PEANIbHBIX COOBITHI, COCTABJISATh BEPOSTHOCTHYIO MOJENb H

UHTEPIPETUPOBATD MOIYYECHHBIN PE3yIbTaT

YmMeHne OnepupoBaTh IMOHATUAMUN TOYKaA, npsiMas, IIJIOCKOCTBD,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYHNHA YIJja, IJIOCKUN yIroJ, ABYIPaHHbIN
YIoJI, TPEXTPAHHBINA YIOJI, CKPEUIMBAOIINUECS MPsAMbBIE, NapaIeIbHOCTh U
NEPNCHAUKYJIAPHOCTb TMPAMBIX U HJ'IOCKOCTGfI, Yrojg MeEXAy HIpsAMbIMU,
Yrojan MeEXay HpﬂMOfI U TUIOCKOCTBIO, YTOJl MEXKAY MIOCKOCTAMU,
paccTossHUE OT TOYKM OO0 IIOCKOCTH, PACCTOSTHUE MEXAy MNPsSMbIMHU,
PacCTOsIHUE MEXKAY IJIOCKOCTSAMH, YMEHHE HCIOJBb30BaTh MPHU PELICHUH
3a4a4 H3Yy4YCHHBIC (I)aKTbI U TCOPECMbI ITUIAHUMETPUHU, YMCHUEC OLCHUBATDH
pasMepel OOBEKTOB OKPYJKAIOIIEro MHpPA;, CTPOUTh MaTeMaTHUECKHe
MOOCIn € IOMOUIBIO TCOMETPUUCCKUX MOHATHH U BCJIMYWH, pPCIIAThb

CBA3AaHHBIE C HUMU MPAKTHYCCKUEC 3aa4n
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YMeHHne OmepupoBaTh MOHATUSAMH: IUIOMAAb (QUryphl, 00BEM (GUTypHI,
MHOTOTPaHHHK, MpPAaBWIBHBII MHOTOTPAaHHHUK, CEUYE€HHE MHOTOTPaHHUKA,
KyO, mapatenenurien, NpuU3Ma, nOHpamuna, (uUrypa M IMOBEPXHOCTb
BpallleHUs, HWJIUHAP, KOHyC, map, chepa, muomanb chepwl, MIOMAAb
MOBEPXHOCTH THPAMHIbL, TMPHU3MBI, KOHyCa, IWIMHApPA, OOBEM KyOa,
NPSMOYTOJIBHOTO MapajuleeNIuIeia, NHUPaMHUAbL, TPU3MBIL, LWJIHHAPA,
KOHyCa, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHUs KOHyCa M LIWJIMHAPA,

napajjiCJibHblIC OCH WKW OCHOBAHWK), CEUYCHHE 1Iapd, IIJIOCKOCTD,




Kacaromascsi cdeppl, IIMHAPA, KOHYCa, YMEHHE CTPOHTb CEUeHHE
MHOTOTPaHHHMKA, M300pakaTb MHOTOTPAaHHHUKH, (UTYpPHl U TOBEPXHOCTH
BpallleHUs, UX CEYEHUs, B TOM YHCJIE C OMOILIBIO 3JIEKTPOHHBIX CPEACTB;
yMEHHE TNPHUMEHSTh CBOHCTBA r€OMETPUYECKHX (PUTYpP, CAMOCTOSITEIBHO
(bopMyIHpPOBATEH OMpPEAENEHIs H3y4aeMbIX (PUTYP, BBIIBUTaTh TUIIOTE3BI O
CBOWCTBaX M IMpPH3HAKAX T'€OMETPHUECKHUX (uryp, oOOCHOBBIBATH HIIH
OmpoBepraTb WX, YMEHHE MPOBOIUTH Kiaccupukauuw ¢Guryp 1o
Pa3NIUYHBIM TPU3HAKAM, BBITIOJHIATh HEOOXOAMMBIE IOTMOJHUTEIbHBIE

MOCTPOEHUS
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VMeHue onepupoBaTh IMOHSTHUSIMH. JBH)KEHHE B  IPOCTPAHCTBE,
napajuleibHblii MEPEHOC, CUMMETPHs Ha TUIOCKOCTH U B IMPOCTPAHCTBE,
NOBOPOT, mpeoOpazoBaHue MonodOus, MOAOOHBIE (UTYPBL, YMEHHE
pacno3HaBaTh paBHbIE U MOAOOHBIE (PUIYpbI, B TOM 4YHCIE€ B MPHUPOIE,
HCKYCCTBE, apXUTEKTYpe, UCIOIb30BaTh FeOMETPUYECKHUE OTHOLICHUS MPH
pelIeHn: 3a7a4, HaXOAWTb T['EOMETPUYECKHE BEIUYMHBbI ([UIMHA, YTOJ,
IUIOIIAAb, 00BEM) MPHU PEIIEHUH 3a/1a4 U3 APYTUX yueOHBIX MPEIMETOB U
U3 pEeaJbHON JKU3HHU, YMEHHE BBIYUCISTH TEOMETPHYECKHE BETHYHHbBI
(nmuHa, yrom, miomans, OOBEM, IUIOMIAAb IOBEPXHOCTH), HCIIONB3YS
u3y4deHHble (GOPMyJibl U METOAbL, B TOM YHCIE. IUIOLIaAb MOBEPXHOCTH
NUPaMUABL, TPU3MBL, KOHyCa, LMJIMHAPA, IUomans cdeprl; oObéM Kybda,
NPSIMOYTOJIBHOTO  MapajUiesiennunena, MNUPAMUAbL, TPH3MBbL,  LHJIMHAPA,

KOHYCa, 11apa; YMEHNE HAXOAUTh OTHOIIEHHE OOBEMOB MOIOOHBIX (GUTYD

12

YMeHne onepupoBaTh MOHATHSIMU. MPSMOYTOJbHAs CUCTEMa KOOPAMHAT,
BEKTOp, KOOPAMHATBI TOYKH, KOOPIWHATBHI BEKTOPA, CYMMa BEKTOPOB,
NPOM3BEICHHE BEKTOPAa HA YHWCIO, Pa3JIOKEHHE BEKTopa Mo 0asucy,
CKaJsIpHOE TPOU3BENEHME, BEKTOPHOE MPOU3BENEHUE, YIrol MeXIy
BEKTOPAMHU; YMEHHUE HCIOJb30BaTh BEKTOPHBIH M KOOPAHHATHBIA METON

AJI PEIICHUA FrCOMETPUYCCKUX 3adaY U 3aa4 APYyrux yLIe6HbIX npeaMeETOB

13

YmMeHne BbI6I/IpaTb HOI[XOI[;IH_IHP'I MECTOH AJiA pEICHUA 3aaa4r, MIOHUMAaHUE
3HAUUMOCTU MATEMATUKU B H3YUCHUU TMPUPOAHBIX U O6H_I6CTB6HHBIX
npoueccoB u ﬂBHeHHfI; YMEHUE pPacCliO3HaBATh TIIPOABICHUEC 3aKOHOB
MATEMATUKH B UCKYCCTBC, YMCHUEC IMMPUBOAUTE NPUMEPBI MATCMATHUYCCKUX

OTKPBITHHA POCCUICKON U MUPOBON MaTEMaTUYECKON HAyKU




HEPEYEHD DJIEMEHTOB COIAEP/KAHUSA, IPOBEPAEMBIX HA EID

IO MATEMATHUKE
Kon IIposepsieMblii 21eMEHT COAEPKRAHMS
1 Yucna 1 BEIMUCIEHUS
1.1 Harypanbnele u nensle uyncia. IIpusHaku 4eIMMOCTH LEbIX YUCEN
12 Paumonanbabie  uncna. OOBIKHOBEHHbIE U JECSATHYHBIE JAPOOH, TPOLEHTHI,
' OecKkOHEeUHbIE TEPUOANIECKUE IpoOH
13 Apudmernueckuii KOpeHb HaTypasbHOU creneHH. JlefcTBus ¢ apudmMeTHIecKuMu
' KOPHSIMU HaTypaJbHOH CTeNeHU
L4 Crenens ¢ nenbiM nokasareneMm. CTeneHb ¢ pallMOHANbHBIM MOKa3aTesneM. CBOHCTBa
' CTeNeHU
15 CuHyCc, KOCHUHYC M TAaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHCJIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecaTHUHbIE U HATypaJIbHBIC JOrapr(pMbI
JeiictButenbHble  4ucna. Apudmernueckue omepanuud ¢ IeHCTBUTEIbHBIMU
1.7 yrcnamy. [IpuOmmkéHHble BEIMUCICHHS, TPaBWIAa OKPYTJICHNs, TPUKUIKA M OLIEHKA
pe3yJibTaTa BBIYMCIEHUN
1.8 [IpeobpazoBanne BeIpaKEHHI
1.9 KomnnekcHele uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Ienbie 1 npoOHO-paIMOHATIEHBIC YPABHEHUS
22 HppaunoHaibHbIE YPABHEHHS
23 TpuroHomerpuueckue ypaBHEHUs
24 [TokazaTenpHbIE U JOrapuPMUUECKUE YPABHEHUS
2.5 Lenbie 11 APOOHO-paLIMOHANBbHBIE HEPABEHCTBA
2.6 UppaunoHanbHble HEpaBEHCTBA
2.7 [okazarenpHble U TIOrapUPMHUIECKHE HEPABEHCTBA
2.3 TpuroHoMeTpuyecKiie HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Martpuia cucteMbl JJUHEHHbIX ypaBHeHUH. OnpeaenuTenb MaTpULIbl
3 OyHKIUN U Tpaduku




OyHk1us, crnocodbl 3amaHust QyHkumu. I'padux ¢yHkumu. BzanmHo obparHble

> ¢ynkunu. YétHble u HeuéTHbIe GyHKunu. Ilepuognueckue GpyHKINHN
OObnactp ompeneneHuss W MHOXKECTBO 3HaueHWH QyHkumu. Hymun QyHkumm.
39 IIpoMeKyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHIHL.
' MaxkcumymMbl ¥ MHHUMyMbI (pyHkunu. Haunbonbinee W HauMeHbliee 3HaueHHE
(YHKLNHN Ha TPOMEKYTKE
13 CrenenHass (yHKUMS C HATypajbHBIM M LEJNbIM MOKa3aTeneM. E€ cBoiicTBa u
' rpaduk. CoticTBa u rpaduk KOpHs 7-0l CTeneHn
3.4 TpuroHomerpuieckue PyHKLNHN, UX CBOHCTBA U IpaduKH
3.5 ITokazatenpHast u jgorapudmudeckas QyHKIHH, UX CBOWCTBA U rpauKu
36 Toukum paspeiBa. Acumnrorel rpadukoB ¢yHkumii. CsolicTBa  (PYHKUUH,
' HETIPEpPBIBHBIX Ha OTPE3Ke
3.7 IMocnenoBaTenbHOCTH, CIIOCOOBI 3aaHHs ITOCIIEN0BATEILHOCTEH
3.8 Apudmernueckas u reomerpudeckas nporpeccuu. @opmyiia CI0KHBIX TPOLIEHTOB
4 Hauana MmaTemMaT4eckoro aHajinusa
4.1 IIponsBonnas ¢pyHkumu. [Ipon3BogHbIE HI€MEHTAPHBIX ()yHKIIHIA
[IpuMeHeHNe NPOU3BOAHONH K HCCIENOBAHWIO (YHKIMA HAa MOHOTOHHOCTb U
42 sKcTpeMyMbl. Haxoknerne HanOONbIIEro M HAUMEHBLIEr0 3HA4YeHUs QYHKIUH Ha
OTpe3Ke
43 [epBooOpasnas. Unterpan
5 MHOkecTBa U JOTHUKA
5.1 MHoecTBO, onepanuu HaJ MHOKecTBaMu. J(narpammel Diinepa — Benna
52 Jloruka
6 BeposTHOCTD U CTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHOCTB
6.3 KomOunaTtopuka
7 T'eomerpust
7.1 Durypsl Ha MIOCKOCTH
72 [psiMble U TIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4 Tena u NOBEPXHOCTH BpaLIEHUS
7.5 Koopaunatel u BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

* Maremartuika. ['eomeTrpus; yriyonennoe o0yuenue, 10 kmace/ Mepsnsik AL,
Homwuposckwnii /I A., [TonsikoB B.M.; mox penaknumeii [lononsckoro B.E.,
OO1IECTBO ¢ OTPAaHUYEHHOM OTBETCTBEHHOCTHIO M31aTeNnbCKuil LIEHTP
«BEHTAHA-IPA®»; AkunonepHoe 001ecTBo «M31aTenbcTBo
«ITpocseenuer

» Maremaruka. ['eomeTpus; yrinyOneHHoe o0yuenue, 11 knacc/ Mepanmsk AT,
Homwuposckwnii /I A., [TonsikoB B.M.; mox penaknumeii [lononsckoro B.E.,
OO1IECTBO ¢ OTPAaHUYEHHOM OTBETCTBEHHOCTHIO M31aTeNnbCKuil LIEHTP
«BEHTAHA-TPA®»; AkunonepHOE 0011ecTBO «M31aTenbcTBO

«ITpocseenuer

METOJUYECKHUE MATEPHUAJIBI JIUIAA YUUTEJIA

Maremaruka: anredpa 1 Havajla MaTeEMaTHYECKOrO aHAJIA3A, TEOMETPHSI.
I'eomerpus: 10-b1ii Kacc: yriyOJaeHHBIH YPOBEHB: CAMOCTOSTEIBHBIE U
KOHTPOJIbHBIE PadoTHI: yueOHoe nocodue/ A. I'. Mepansik, B. b. [TonoHckui,
E. M. Pabunosuu, M. C. Skup. - 5-¢ uzn., Mocksa: [Ipocsenienue, 2023
Maremartuka: anredpa U Hayajla MaTEMaTHYECKOTO aHAJIN3a, TEOMETPHSL.

['eometpus: YrinyOneHHbINH ypoBeHb: 11 Kacc: caMOCTOATEBHBIE U



KOHTpoJibHBIE padoThl/ A. I'. Mep3nsk, B. b. [Tonounckuii, E. M. PabunoBuuy,

M. C. Sxup. - M: Bentana-I"pad, 2020

HHNPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET
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