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HOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBnsieTcss OJHUM U3 0a30BBIX KYpCOB Ha YpOBHE
cpemHero o0mero oOpa3oBaHUs, TaK KaK OOECIEYMBAET BO3MOXKHOCTH
M3YYCHHS JIUCHUIUIMH €CTECTBEHHO-HAy4YHOW  HAMNpaBJICHHOCTH W
MPEIMETOB TYMaHUTApHOTO HUKJA. [[0CKONBKY JIOrMYecKOe MBIIIICHUE,
dbopmupyeMoe NpU M3YYEHUH OOYYaIOIIUMUCS TIOHSITHUHHBIX OCHOB
FEOMETPUM, MPU JOKA3aTEIbCTBE TEOPEM M TOCTPOEHUU LEIOYKH
JOTUYECKUX YTBEPXKJICHUM TP pEIICHUH TEOMETPUYECKHUX 3ajad,
YMEHHE BBIABUraTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJB3YIOTCS. TIPU PELICHHHM 3a7a4 €CTECTBEHHO-HAy4YHOrO IMKJIA, B
YacCTHOCTU (PU3NYECKUX 3a]1aY.

Llens ocBoeHus mnporpamMmbl ydeOHOro kKypca «l'eomerpusi» Ha
yriyOJEHHOM YpPOBHE — Pa3BUTHE WHIAWBUIYAIBHBIX CIIOCOOHOCTEH
oOyyaromuxcsi MNpU U3YYEHUH TEOMETPUHU, KaK COCTaBIISIOIIEH
npenMeTHo  oOnactu  «Marematuka u  MH(OpMaTHUKa» — Yepes
oOecrieueHne BO3MOXKHOCTH MPUOOPETEHUs] W HCMOJIb30BaHMs Oolee
INIyOOKHUX TEOMETPUYECKUX 3HAHUM W JCUCTBUM, CHEUPUIHBIX
r€OMETPUH, W HEOOXOAUMBIX [JIsi YCHENTHOrOo Tpo(hecCHOHaTLHOTO
00pa30BaHMUsl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMAaTHKH.

[IpuopuTeTHBIMU 3aJauaMHd Kypca T€OMETpUU Ha YriyOnEHHOM
YPOBHE, PACIHIMPSIONMIMMHA W YCHJIMBAIOIIUMHU Kypc 0a30BOTO YpPOBHS,
SIBJISIFOTCSI:

pacuIMpeHre MPEeJICTaBICHUS O TEeOMETPUU KaK 4YacTH MHUPOBOMU
KyJIbTYphl ¥ (OPMHPOBAHUE OCO3HAHMSI B3aMMOCBSI3M TE€OMETPHUH C
OKPY>KAIOLIUM MUPOM;

(dhopMHUpOBaHKE TIPEACTABICHHS O TIPOCTPAHCTBEHHBIX (PUTYpax Kak
0 BaXXHEUIIIMX MaTeMaTHYECKUX MOJIETSAX, MO3BOJSIONIUX OMHUCHIBATh U
U3y4yaThb PA3HbIC SIBJICHUS OKPYKAIOIIETO MUpPa, 3HAHUE TMOHSITUHHOTO
anmnapara no pazzaeny «CTepeoMeTpus» yueOHOro Kypca reOMeTpuUu;

dbopMHUpOBaHUE YMEHHSI BJIaJ€Th OCHOBHBIMU TMOHSATHUAMH O
MIPOCTPAHCTBEHHBIX (UTYpaX M MX OCHOBHBIMU CBOWCTBaMH, 3HAHUE
TeopeM, GOpMyJT B YMEHHE X PUMEHSTh, YMEHHS TOKA3bIBATh TEOPEMBI
Y HaXOJUTh HECTAHAAPTHBIE CIIOCOOBI PEIlIeHUs 3a1aY;

(dbopMHUpOBaHNE YMEHHS PACIlO3HABATh HA YEpPTEkKaxX, MOJACIAX U B
peaJpHOM MHPE MHOTOTPAaHHUKM M TeJla BpAIlCHUS, KOHCTPYHPOBATH
reOMETPUYECKHUE MOJCIIN;



dbopMUpOBaHHE TOHMMAHHUA BO3MOXXHOCTH aKCHOMAaTHYECKOTO
MOCTPOCHUS MAaTEMaTHUYECKUX T€OpHid, (OPMUPOBAHNE TOHUMAHUS POJIH
AKCMOMAaTUKH MPH MPOBEICHUUN PACCYKICHUM;

dbopMHupoBaHUEe YyMEHUS BIAJETh METOAAMHU JIOKA3aTEIbCTB M
QITOPUTMOB  PEIICHMS, YMEHUS WX  [PUMEHATh, MPOBOJIUTH
JOKA3aTeJbHbIE PACCYXKACHUS B XOJE PEUICHUS CTEPEOMETPUYECKHX
3aJa4 M 3a3Ja4y C TPAKTHUECKUM CojAepkaHueM, (opmHupoBaHUE
Npe/CTaBlICHUs O HEOOXOJMMOCTH JI0KA3aTENbCTB IMPU OOOCHOBAHHUU
MaTeMaTUYECKNX YTBEPKIACHUU U POJM aKCHOMATUKH B MPOBEACHUU
JEYKTUBHBIX PACCYXKIACHUM;

Pa3BUTHUE U COBEPIICHCTBOBAHUE MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIIoCcOOHOCTEM oOy4aronmxcs, MIO3HABATEIbHOU aKTUBHOCTH,
UCCIENOBATEIbCKUX YMEHHM, KPUTUYHOCTH MBIIUICHHUS, WHTEpeca K
U3YYEHUIO TEOMETPHH;

dbopmupoBanne GYHKIHOHATHLHOW TPAMOTHOCTH, PEICBAaHTHOM
r€OMETPUU: YMEHUS PACIIO3HABATh MPOSBICHHUS T'E€OMETPUYECKHX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX KU3HEHHBIX
CUTYallMsIX U NPU M3YYEHUU APYTUX YyUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEM M  3aKOHOMEPHOCTEW, MOJIEIUPOBAHUS  PEANbHBIX
CUTYyallMil, HCCIEAOBAHMUS TOCTPOCHHBIX MOJIENE, HHTEepIpeTaluu
MOJIyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH  COZIEp)KATEIbHBIMM  JIMHUSIMH ~ y4eOHOro  Kypca
«I"'eometpus» B 10-11 wmaccax sBusworcs: «lIpsMble W TJIOCKOCTH B
IIPOCTpAaHCTBE», «MHororpanHukm», «Tena BpameHus», «BekTopel u
KOOPAWHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo DI'OC COO TpeboBaHue «yMeTb
OMEepUPOBaTh MOHATUSMUY», PEIIEBAHTHBIMUA T'€OMETPUM Ha YTIyOIEHHOM
ypoBHe o00Oyuyenuss B 10-11 kjaccax, OTHOCHTCS KO BCEM
COJIEp)KaTeNbHBIM ~ JUHUSIM ~ y4eOHOro Kypca, a  (OpMHUpOBaHHE
JOTUYECKUX YMEHUN pPACHpPEACISIETCS HE TOJBKO IO COAECPIKATEIbHBIM
JUHUSM, HO U 1o rojam oOydenus. ConepkaHue oOpa3zoBaHUs,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaraMm ocBoeHus denepanbHOU
paboueil mporpaMmbl, pacOpeAesi€HHbIM 10 TrojaM  OOy4deHus,
CTPYKTYPUPOBAHO TakuUM 0Opa3oM, YTOOBI KO BCEM OCHOBHBIM,
NPUHIIMITHATBHBIM BOIIPOCcaM 00yUaromuecst 00paiiaiuch HEOJHOKPATHO.
DTO MO3BOJISIET OPraHU30BaTh OBJIAJICHUE I€OMETPUUECKUMU MTOHATHIMU
M HaBbIKAMHM TOCJIEIOBATEIbHO M TMOCTYINATEIbHO, C COOJIIOJICHUEM
NPUHIIMIIA TPEEeMCTBEHHOCTH, a HOBBbIE 3HAHHUS BKIIOYaTh B OOIIYIO



CHUCTEMY T'€OMETPUUYECKUX MPECTABICHUN OOYyYaIOIIUXCS, pacHIUpss U
yray0sis e€, oOpa3ys MpoYHbIe MHOKECTBEHHBIE CBSI3U.

[lepexonq K UW3Y4YEHUIO TEOMETPUM Ha YIUIYOJIEHHOM YpPOBHE
MO3BOJISIET:

co3mgaTth ycioBus mius auddepeHnmanui oO0y4eHUs, MOCTPOCHHUS
WHIUBUTy ATbHBIX o0Opa3oBaTeIbHbIX pOrpamm, o0ecreynTh
yrayOnéHHOE U3yYeHHE TEeOMETPUM KaK COCTaBJSIONIe y4eOHOro
npeaMera «MaTemaTukay;

HOJATOTOBUTH  OOYYaIOIIUXCA K  MPOJIOJDKEHUIO — M3yYEHHS
MaTeMaTHKU C y4€ToM BbIOOpa Oyayuieil mpodeccun, obecreunBast
MIPEEMCTBEHHOCTh MEX Iy 00INM U TTPO(heCCHOHATEHBIM 00pa30BaHUCM.

Ha wusydyenue yueOGHOro kypca «l'eomerpusi» Ha yriayOiaEéHHOM
ypoBHe oTBoauTcs 204 vaca: B 10 kimacce — 102 gaca (3 yaca B Heneno),
B 11 kiacce — 102 gaca (3 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA
10 KITACC

HpﬂMbIe U IJIOCKOCTHA B IPOCTPAHCTBE
OCHOBHBIC MOHSTHS CTCPCOMCTPHUH. Tqua, npsamMas, IINIOCKOCTD,

IMPOCTPAHCTBO. [lonsitue 00 AKCHUOMAaTHYCCKOM IMOCTPOCHHUHA
CTCPCOMCTPUHU: AKCUOMBI CTCPCOMCTPUHN U CICACTBUS U3 HUX.
B3aumuoe pacIoJI0KCHUC PAMBIX B IMPOCTPAHCTBC:

NEPECEKAIOIINECS, NapAJUICIbHBIE M CKPELIMBAIOIIMECS  IPSMBIE.
IIpu3Haky ckpemumBaromuxcs nOpsmelx. [lapamuienbHOCT NPSAMBIX U
IJIOCKOCTEW B IPOCTPAHCTBE: MAPAIUIEIBbHBIE IIPSAMBIE B MPOCTPAHCTBE,
[apaJUIEIBHOCTh TPEX MPSAMBIX, NAPAUIEIBHOCTD NMPSAMOW M IUIOCKOCTH.
[TapannensHOoe W IIEHTpalbHOE MPOEKTUPOBAHME, U300pakeHue (uryp.
OcCHOBHBIE CBOWMCTBAa MapajljIeIbHOTO MNpPOEKTUpoBaHus. M300paxenue
buryp B mapauleIbHOW MPOEKUMHU. YTJIBI C COHANpaBICHHBIMU
CTOPOHAMH, YIrOJl MEXIy INpsAMBIMU B npocrpaHcTse. [lapamnensHOCTh
IUIOCKOCTEW: MapaJuleJbHbIE IUIOCKOCTH, CBOWMCTBA IMApPaJUIENbHBIX
wiockoctei. IlpocTeiiine npocTpaHCTBEHHbIE (PUIYpbl HA IIOCKOCTH:
TeTpa’ip, NapajuIeJICIUIE]], TOCTPOCHUE CEUECHU.

[leprieHIMKYISIPHOCTh MPSMOM M IUIOCKOCTH: NEPHEHIUKYJISPHBIE
IIPSIMBIE B IPOCTPAHCTBE, MPSMbIC NMAPAJIIEIBHBIE U MEPIICHANKYIISIPHBIE
K IUIOCKOCTH, NPU3HAK IMEPIECHANKYJSIPHOCTH IPSAMOW M INIOCKOCTH,
TeopeMa O NPSIMOM IEPIEHIUKYISIPHOW IIOCKOCTH. OpTOroHaJbHOE
IpOeKTUpOBaHue. [IepreHIuKyIsp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKU
710 TIOCKOCTH, PACCTOSTHUE OT MPSMOM /10 MIIOCKOCTH, MPOEKIUs (PUTYPHI
Ha  IUIOCKOCTh.  IlepneHauMKyIsIpHOCTH  IUIOCKOCTEM:  IIPU3HAK
MEPIEHAUKYJSIPHOCTA ~ JBYX  IUIOckocTe.  Teopema o Tpéx
NEPIECHANKYIIAPAX.

Yriel B NPOCTPAHCTBE: YroJ MEXAYy IPAMOM M INIOCKOCTHIO,
JNBYI'PAHHBIM yTOJ, JUHEHHBIA yroJl IBYTPAHHOIO yria. TpéXrpaHHbIA U
MHOTOrpaHHble yIJibl. CBOICTBA IIOCKHMX YTJIOB MHOIOTPAaHHOrO YTJa.
CBolicTBa IUIOCKUX M JIBYTPAHHBIX YTJIOB TPEXTPaHHOro yria. Teopemsl
KOCHUHYCOB M CHHYCOB ISl TPEXTPAHHOTO yIJIa.

MHororpaHHuKHu

Buapsl MHOTOrpaHHUKOB, pa3BEpPTKa MHOrorpanHuka. llpmsma: n-
yrojpHas MpU3Ma, MpsiMas U HAKJIOHHAs MPU3MbI, OOKOBas M TMOJHAs
IIOBEPXHOCTh IIPU3MBI. [Tapamnenenunen, IPSIMOYTOJIBHBIN



IapajulesIenune]] U ero cBoucTea. Kparuanimmye myTM Ha MOBEPXHOCTH
MHororpannuka. Teopema Oiinepa. IlpocTpaHcTBeHHass TeopeMa
[Tudaropa. [Tupamuaa: n-yroyibHasi nupamuia, NpaBuibHas U yceuEHHas
nupamuabl. CBoicTBa pEbep U OOKOBBIX I'PaHEH MPABUIHLHOW MUPAMMUIBI.
IIpaBuiibHBIE MHOTOIDAHHUKM: MPABUJIbHAs IpU3Ma M NPABUIIbHAA
MApaMHUAA, IPABUIIbHAS TPEYTOJIbHAS MUPAMUIA U ITPABUIIBHBIN TETPA3AP,
ky0. IlpeacraBinenne o0 TpaBUIBHBIX MHOTOTPAHHUKAX: OKTajJp,
TOAECKAdIp U UKOCASIP.

Bbluncienne 5351eMEHTOB MHOTOTPAaHHUKOB: pEOpa, JauaroHasu,
yrabl. [lnomans 60K0BOI MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSAMOI
MPU3MBI, IUIOIIAJb OCHOBAHUW, TeopemMa O OOKOBOW MOBEPXHOCTH
npsiMmoii mpusmel. [lnomans OGOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH
IpaBWIBHOW MUPAMUbL, TEOPEMA O IUIOLIAN YCEYEHHON TUPaAMU/IBI.

CumMeTpus B MPOCTPAHCTBE. DJIEMEHTHI CUMMETPHHU MPABUIIbHBIX
MHOTOrpaHHUKOB. CHMMeTpus B  TNPAaBWIBHOM  MHOIOIPAaHHHKE:
CUMMETpPHS  NApaUICICNIANEAd, CUMMETpUS TNPABUWIBHBIX  IPU3M,
CUMMETPHS IPAaBUIIbHOW MUPAMUBI.

BekTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JUIMHA
HEHYJIEBOTO BEKTOpPA, BEKTOPBI KOJUIMHEAPHBIC, COHAIIPABIICHHBIE W
IIPOTUBOITIOJIOKHO ~ HANPABJIEHHBIE BEKTOPbL. PaBEHCTBO BEKTOPOB.
JIeHcTBUSL C BEKTOpPaMU: CJIOKEHHE W BBIYUTAHHE BEKTOPOB, CyMMa
HECKOJIbKMX BEKTOPOB, YMHOXKE€HHE BeKTOpa Ha uyucio. CBoiicTBa
CJIOXeHUs BEKTOpoB. CBOKCTBa YMHOKEHHUS BEKTOpa Ha yncio. [lonsTue
KOMIUIAHapHbIE BEKTOpBI. [IpuM3HaK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno napamnenenunena. Teopema O pa3iioKEHUH BEKTOpA MO TPEM
HEKOMIUIaHapHbIM BekTopam. IIpsmoyrosibHasi cucTteMa KOOpPAWHAT B
npoctpancTBe. Koopaunarsl BekTopa. CBA3b MEXIYy KOOpAMHATAMU
BEKTOpa M KOOpPJIMHATaMU TOYEK. YTOJI MexXay Bekropamu. CKaispHoe

IPOU3BEJICHUE BEKTOPOB.
11 KIIACC

Tesa Bpamenust

ITonsaTus: HAJIAHAPUYECKas MIOBEPXHOCTB, KOHHYECKas
MOBEPXHOCTh, chepruyeckasi MOBEPXHOCTh, 00pa3yroIIue MOBEPXHOCTEH.
Tena BpameHus: IWIMHIP, KOHYC, YCEUEHHBIM KOHYC, cdepa, 1map.
B3anMHoe pacnonokenrne cepsl U MIOCKOCTH, KacaTeabHas IIOCKOCTh



kK chepe. M3o00pakeHne Ten BpalleHWs Ha IUIOCKOCTH. Pa3BépTka
nuImHApa U Konyca. CumMeTtpust chepsl 1 mapa.

O6bEM. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00bEME
IPSIMOYTOJILHOTO MapasuieNienuIea u ciecTBus u3 He€. O0bEM mpsmMoit
¥ HaKJIIOHHOW MPW3MBI, WJINHAPA, TUpaMUILl U KoHyca. O0BEM mapa u
IapOBOr0 CErMEHTA.

KoMmOvHanuu Ten BpamieHwss W = MHOTOTpaHHUKOB. [Ipu3ma,
BIIMCaHHAsd B LWIMHApP, ONHCAaHHAs OKoJo uuiauHapa. llepeceuenue
chepsl U mapa ¢ miIockocTeio. Kacanue mapa u chepbl MIOCKOCTHIO.
[lonsiTve  MHOTOTpaHHMKA, OIMUCAHHOTO OKOJO  cdepbl, cdepsl,
BIIMCAaHHOW B MHOTOTPAHHUK WJIM TEJIO BpaIlCHUSI.

[1nomaae MOBEPXHOCTH LMIUMHIpPA, KOHYyCa, MJIomaas chepbl u eé
yacteid. [logobue B mpoctpancTBe. OTHOIICHHE O0BEMOB, ILIOIIAICH
noBepxXHOCTeH Mog00HBIX uryp. [IpeodbpazoBanue mogo0Hs, rOMOTETHS.
Pemenne 3amau Ha IUIOCKOCTH C MCHOJIB30BAHUEM CTEPEOMETPUUECKUX
METO/IOB.

[TocTpoeHue ceueHnii MHOTOIPAHHUKOB U TEJ BPAILCHUS: CEUCHUS
IKHApa (MapajuielbHO U MEPHEHANKYJISPHO OCH), CEUEHHUs KOoHyca
(mapanienbHble OCHOBAaHUIO W TPOXOSIINE YEPe3 BEPIIUHY), CEUCHUS
mapa, METOJibl TOCTPOCHUSI CEUCHHI: METO/T CJIEJIOB, METOJl BHYTPEHHETO
MMPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILIEH MIOCKOCTH.

BekTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopel B npoctpancTBe. Onepanuu Haj BeKTOopaMu. BektopHoe
YMHOXEHHE  BEKTOPOB. CBoiicTBa  BEKTOPHOTO  YMHOXEHHUSI.
[IpsmoyronibHasi cuctemMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaThl
BekTopa. Pasnokenue Bektopa mo 0Oasucy. KoopanHAaTHO-BEKTOPHBIM
METOJ IPYU PEIICHUU T€OMETPUYECKUX 3a/1a4.

/IBUKeHUs B MIPOCTPAHCTBE

JIBxkenust mpoctpancTBa. OToOpakeHus. J[BUKEHUS U PABEHCTBO
¢duryp. O6mume cBoWcTBa NBMXKEHUU. BUIbl ABMKEHUI: mapauieIbHbIN
NEPEHOC, LICHTPAJIbHAs CUMMETPHUS], 3€pKajbHAasl CHUMMETPHUS, MOBOPOT
BOKpYyT mipsimoii. [IpeoOpazoBanust nonoous. [psimas u chepa Ditnepa.



IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA YYEBHOI'O
KYPCA «('EOMETPUS» (YIJIYBJEHHBI YPOBEHB) HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxxaanckoe BOCIMTAHKE:

c(OPMUPOBAHHOCTh TPAKIAAHCKOW MO3UIMH OOyYaroImerocs Kak
AKTUBHOTO M  OTBETCTBEHHOIO WIEHA POCCUHCKOrOo  OOIIECTBa,
NpEICTaBICHHE O MaTeMaTHYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBJICHUN, NTPOLEAYp TPak)TAHCKOTO OOIIECTBA
(BBIOOpPBI, OMpPOCBI M  APYro€), YMEHUE B3aUMOJEHUCTBOBATH C
COLIMAJbHBIMA HMHCTUTYTAMH B COOTBETCTBHM C HX QYHKIUSIMH U
Ha3HAYCHUEM;

2) naTpUOTHYECKOEe BOCTIUTAHUE:

c(hOPMHUPOBAHHOCTh POCCUUCKOW TPaKJAHCKOHW HIACHTHUYHOCTH,
YBaXEHUS K MPOUUIOMY M HACTOAIIEMY POCCHWCKOM MAaTeMaTHKH,
LIEHHOCTHOE OTHOLUEHWE K JIOCTH)KEHHUSM POCCHUHCKHX MAaTEMaTUKOB U
POCCHICKOI MaTEMaTUYECKOM IIKOJIbI, HCTIOJIB30BAHUE 3TUX JOCTUXKEHUN
B JIPYrUX HayKax, TEXHOJIOTUSX, cPepax IKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAaHME  JYXOBHBIX  LEHHOCTEM  POCCHUMCKOr0  Hapoja,
c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO IMOBEACHMUS,
CBA3aHHOTO C TMPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUUW HAyKu W
JESATENBHOCThIO YUEHOTO, OCO3HAHHME JIMYHOTO BKJAJa B MOCTPOCHUE
YCTOMYMBOTO OyIyIIETO;

4) 3cTeTMYECKOE BOCIIMTAHUE:

ACTETUYECKOE  OTHOIIEHHWE K  MHUpPY, BKJIKOYAas  3ICTETHKY
MaTEMaTUYECKUX 3aKOHOMEpPHOCTEW, OOBEKTOB, 3a/ay, peUICHUuM,
pacCy>KJIeHUW, BOCHPUUMYHMBOCTH K MAaTEMaTUYECKUM  acleKTaM
Pa3IMYHBIX BUJOB UCKYCCTBA;

S) pusnyeckoe BocnuTaHHe:

c(hOpMHUPOBAHHOCTh YMEHHUSI IPUMEHATh MaTEMaTUUYECKHUE 3HAHUS B
MHTEpecax 370pOBOTO M Oe30macHoro oOpa3a >KU3HU, OTBETCTBEHHOE
OTHOLICHUE K CBOEMY 3J10POBbBIO (3mopoBoe NUTaHUE,
cOamaHCUPOBAHHBIA PEKUM 3aHATUI U OTHbIXA, peryjsipHas Qu3nuecKas
aKTUBHOCTH),  (DU3MYECKOE  COBEPILICHCTBOBAaHHE TMPH  3AHATHIX
CIIOPTHUBHO-03/I0POBUTEIBHOM J1EATETLHOCTBIO;



6) TpynoBoe BociuTaHue:

TOTOBHOCTH K TPYAY, OCO3HaHHE IICHHOCTH TPYIOIIO0uS, HHTEpEC K
pa3iauuHbIM cdepaM MNPOPECCHOHATBHON JEATEIbHOCTH, CBSI3aHHBIM C
MaTEMAaTUKOW M €€ NPUJIOKEHUSIMHU, YMEHHME COBEpIIATh OCO3HAHHBIN
BbIOOD Oynyiiei npodeccun U pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIE
JTaHbI, TOTOBHOCThH U CIIOCOOHOCTh K MAaTEMaTUYECKOMY OOpa30BaHUIO U
caMO0OOpa30BaHUI0 HA NPOTSHKEHHUH BCEM JKU3HHU, TOTOBHOCTh K
aKTUBHOMY YYaCTHIO B PELICHUM MPAKTHUYECKUX 3a7a4 MAaTeMaTU4eCKOU
HalpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

cOPMUPOBAHHOCTh ~ HKOJIOTMYECKON  KYJbTYphl, TOHUMaHHUE
BIMSIHUSL ~ COLIMAJIbHO-)KOHOMMYECKHUX  IPOLIECCOB HA  COCTOSIHHE
OPUPOJTHOM M COLMAIBHOM Cpelbl, OCO3HAHUE IJI00AJIbHOrO XapakKTepa
HKOJIOTMYECKUX MPOOJIEM, OPUEHTALIUSA HAa IPUMEHEHUE MaTEMATUYECKUX
3HaHUW IS peHIeHWs 3aJad B OO0JACTH OKpYXKaloIIed Cpenpbl,
MUTAHUPOBAHHUE MOCTYNKOB M OLEHKHA MX BO3MOXKHBIX MOCIEACTBHM IS
OKpY>KaloIllel Cpeibl;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OpMUPOBAHHOCTb MHUPOBO33pEHUS, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU W OOIIECTBEHHOM MpPaKTHKH,
MOHMMAaHUE MaTeMaTHUYeCKON HayKh Kak cdepbl UeIOBEYeCKOi
JESTEIbHOCTH, 3TalloB €€ pa3BUTUA W 3HAYMMOCTU ISl Pa3BUTHS
UBWIN3AIMY, OBJIAJICHUE $3bIKOM MAaTEMAaTUKM W MaTeMaTH4eCKOU
KyJIbTypOH KakK CpPEJCTBOM MO3HAHHSI MHUPA, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYI0 M HMCCIIEJOBATEIBCKYIO NEATEIHOCTh MHIWBUIYaJIbHO U B
rpymnre.

METANIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble JJornuyeckue JaeiicTBUA:

BBISIBIATD WM XApPaKTEPU30BaTh  CYIIECTBEHHbIC  IPU3HAKHU
MaTeMaTHYeCKUX OOBEKTOB, MOHSITHH, OTHOIICHUNU MEXITY IOHATHSIMU,
dbopMyIHpOBaTh ONpEACICHUS MOHITUH, YCTaHABIMBATh CYIIECTBEHHBIN
NpU3HAK KJIacCU(UKAIIUK, OCHOBAaHHUS ISl OOOOIICHUS U CpaBHEHUS,
KPUTEPUHU MPOBOJMMOT0 AHAIU3A;



BOCIIPUHUMATh, (OPMYIHPOBATh U MPEOOPA30BHIBATH CYXKICHHUS:
YTBEPAWTEIbHBIE W OTPUIATC/IbHBIC, CIMHUYHBIC, YAaCTHBIE M O0OIIHe,
YCIIOBHBIE;

BBISIBIISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3U W
nmpoTuBopedrss B (pakTax, MaHHBIX, HAONIOACHUSAX W YTBEPKICHUSX,
npejyiaratb ~ KpUTEpPUW ISl BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

JIeNaTh BBIBOJBI C UCMOJIb30BAHUEM 3aKOHOB JIOTHKH, JIETyKTUBHBIX
Y MHAYKTHUBHBIX YMO3aKJIIOUCHUN, YMO3aKIIOUECHUI TTO aHAJIOTHH;

MPOBOAUTL CaMOCTOSITEILHO JIOKA3aTeIbCTBA MaTEMaTUYECKUX
YTBEPKICHUM (TIPSIMBIE ¥ OT IPOTUBHOTO), BBICTPAUBATh apTyMEHTAITHIO,
OPUBOJIUTH TPUMEPHl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIBL;

BBIOMpaTh CHOCOO pelieHus y4deOHOM 3amayu  (CpaBHUBATH
HECKOJIbKO BApHWAHTOB PEIICHUS, BBHIOMpATh HamOoJiee MOAXOISAIINN C
Y4ETOM CaMOCTOSITETILHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBnle ncciiegoBareabcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KAaK UCCIIENOBATEIbCKUM HHCTPYMEHT
no3HaHusA, (GOPMYJIUPOBATH BOMPOCH], (PUKCHUPYIOIIME MPOTHUBOPEYUE,
nmpo0JeMy, YCTaHaBIIMBaTh UCKOMOE W JTaHHOE, (HOPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIHUI0, MHEHHUE;

IPOBOJUTh  CAMOCTOSITENIbHO  CIUITAHUPOBAHHBIM  SKCIIEPUMEHT,
UCCJICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
00bEKTa, SBJICHUS, TMPOLIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00bEKTaMH, SIBJICHUSAMHU, IPOLIECCAMU;

CaMOCTOATENbHO  (opMyIupoBaTh O0OOOIIEHUS W BBIBOJBI IO
pe3ynbTaTaM MPOBEAEHHOTO HAOJIOJIEHUs, HUCCIEIOBaHUs, OIICHUBATH
JIOCTOBEPHOCTh MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

MPOTHO3UPOBATh BO3MOXHOE pa3BUTHUE Mpoliecca, a TaKKe
BBIJIBUTATh MPEIOJIOKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBHUSX.

Pabora ¢ unpopmanmeii:

BBISIBIISITh 1€PUIUTH MH(MOPMAIUU, JAHHBIX, HEOOXOJIMMBIX IS
OTBETA Ha BOIMPOC U JJIsI PEIICHUS 3a]1auu;

BBHIOMpPATh WH(OpPMAIMI0O U3 HWCTOYHUKOB PA3JIMYHBIX THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMAIIHIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpPUpPOBaTh HH(OpMAIUIO, MPEACTABIATh €€ B Pa3IMUHBIX
dbopmax, WILTIOCTPUPOBATH TPahUUIECKH;



OLICHMBATh HAAEKHOCTH HMH(POpPMAIMM IO  CaMOCTOSITENHHO
c(hOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMmyHukaTnBHBIE YHHBePcaIbHble YueOHbIe el CTBUS

Oo0wmenne:

BOCIPUHUMATh M (POPMYJIHPOBATH CYXACHHS B COOTBETCTBUU C
YCIIOBUSMU U LEISIMHU OOIIEHHS, ICHO, TOUYHO, TPaMOTHO BBIPA)KaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX U IMUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJy pelIeHus 3a]]a4i, KOMMEHTHPOBATh MOJYYCHHBIN Pe3yibTar;

B X0JI¢ 00CYKJICHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOit
TEMBI, MPOOJIEMBI, pelIaeMOil 3a/lauM, BBICKA3bIBATh WUJCH, HAIlCJICHHbIC
Ha TIOWCK pELICHHS, COIOCTABIATH CBOU CYXICHHS C CYXICHHSIMHU
ApYyTrUX YYacTHUKOB JHajiora, OOHApY>KWBaTh pa3lindyhe M CXOJICTBO
MO3UIMI, B KOppeKTHOW (opme (GopMyaupoBaTh pa3HOINIACHSA, CBOU
BO3PaXKECHUS;

NpeACTaBIATh PE3YJIbTaThl pEUICHUs 3aJayd, JKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTa,  CaMOCTOSATENbHO  BbIOMpaTh  ¢opmar
BBICTYIUICHHS C yU4ETOM 3a/1a4 MPE3CHTAIlMU 1 0COOCHHOCTEN ayTMTOPHUH.

PeryisiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eiiCTBUSA

Camoopranusanmus:

COCTaBIISATh IUIAH, AJTOPUTM pEUICHUs 3aJadd, BbIOUpATH CIOCO0
pemieHuss ¢ y4€TOM  HUMEIOUIUMXCS  pPECYypcoB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUpPOBAaTb U KOPPEKTUPOBaTh BAPUAHTHI
pelieHuit ¢ y4éToM HOBOM MH(MOPpMAIIHH.

CaMOKOHTPOJIb, SJMOIMOHAJIbHBII HHTEJJIEKT:

BIIQJICTh HABBIKAMHU ITO3HABATEILHON pPEQIIEKCUU KaK OCO3HAHHS
COBEPIIAEMBIX AEHUCTBUUA M MBICIUTEIBHBIX MNPOLECCOB, UX PE3YIbTATOB,
BJaJIETh CHOCO0aMU  CaMOMNPOBEPKH, CAMOKOHTPOJIL IIpolecca M
pe3yJabpTara peleHnus MaTeEMaTUIECKOM 3a/1auu;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PEIICHUU
3a7]a4M, BHOCUTH KOPPEKTHUBBI B JIESTEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEBCTB, TAHHBIX, HAMIEHHBIX OITUOOK, BHISBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUAM, OOBICHSTH
NPUYUHBI TOCTHKEHHS WIM HEAOCTHXKEHUS PE3YJIbTAaTOB AECATEIBbHOCTH,
HaxOJIUTh OMHOKY, JaBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAas1 1eSITEJILHOCTD:



MOHUMATh W  WCIOJB30BaTh NPEHMYIIECTBA KOMAHAHOW W
WHIUBUyAIbHOW pabOoThl MpU perieHuH y4eOHBIX 3ajad, MPUHUMATh
eldb  COBMECTHOM  JICSITENIbHOCTH,  IUIAHUPOBaTh  OPraHU3alUIo
COBMECTHOM pabOThl, paclpeAeniarb BUIb paldOT, JA0roBapuUBaThCH,
oOCy)XmaTh TIpOIleCC ©  pPe3yJbTaT paboThl, 0000IaTh MHEHHS
HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (Gopmax paboThl (0OCYyXIeHUs, oOMeH
MHEHUH, «MO3TOBbI€ IITYPMbI» U UHBIE), BBIMIOJIHATH CBOIO YacTh PabOTHI
U KOOPAMHUPOBATH CBOU JACHCTBUS C JPYTMMHU YICHAMH KOMAaHJBbI,
OIICHMBATh Ka4yeCTBO CBOETO BKJIAJa B OOIIWI MPOAYKT IO KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YIaCTHUKAMHU B3aUMOJICUCTBHUSI.

IHPEJMETHBIE PE3YJIBTATDBI

K konmy 10 kiaacca oOydaromuiicss HayquTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMHU TOHSTHSIMU CTEPEOMETPUU
IpU  pPEIIEHHH 337Ja4 M [OPOBEICHHUH  MaTEeMaTUYECKUX
pacCyXICHUN;

e TMPUMEHSATh AKCHOMBI CTEPEOMETPUM W CIIEJCTBUS U3 HUX MPHU
pEIIeHUN TeOMETPUUECKUX 3a/1a4;

e KiaccuUIUPOBATh B3aMMHOE PACIOJIOKEHHE TMPSIMBIX B
MIPOCTPAHCTBE, IIJIOCKOCTEl B MPOCTPAHCTBE, MPSAMBIX H
ILTIOCKOCTEN B TPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH MOHSATUSIMHU, CBA3AHHBIMH C YIJIaMH B
OPOCTPAHCTBE: MEXIY MNPSIMBIMH B MPOCTPAHCTBE, MEKIY
MPSIMOU U TTOCKOCTBIO;

e CBOOOAHO  OMEpPUPOBaTh  MOHATHSIMH,  CBSI3AHHBIMH  C
MHOT'OIPAaHHUKAMU;

e CBOOOJHO pacro3HaBaTb OCHOBHBIE BHJbl MHOTOI'PAHHUKOB
(npusma, nupaMuIa, TPSIMOYTOJIbHBIN Napalijiesienumne, Kyo);

e KJaccupUIUPOBATh MHOTOTPAaHHHUKHU, BHIOMpPAsi OCHOBAHHS JIs
KJaccu(pukanuu;

e CBOOOJHO ONEPUPOBATH TMOHATUSMH, CBSI3aHHBIMU C CEUCHUEM
MHOTOI'PaHHUKOB IJIOCKOCTHIO;

e BBINOJHATH MapajvieJbHOE, IEHTPAJTbHOE U OPTOrOHAJIBLHOE
npoeKkThpoBaHue  (Guryp  Ha  IUIOCKOCTb,  BBIMIOJHSTH
n300paxeHus PUryp Ha MmIOCKOCTH;



CTPOUTH CEYEHHS] MHOIOTPAaHHUKOB Pa3IU4YHBIMA METOJAMH,
BBIIIOJIHATh  (BBIHOCHBIE) IUIOCKHE YEpPTEX U U3 PHCYHKOB
POCThIX 00BEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHU3Y;
BBIYKCIIATH TUJIOMIAM TMOBEPXHOCTE MHOTOIPAHHHUKOB (MpU3Ma,
MUPaMKJIA), TEOMETPUUECKUX TeJl C MPUMEHEHUEM (POpMYIT;
CBOOOZHO OTEPUPOBATH MOHATUSIMU: CAMMETPUS B IPOCTPAHCTBE,
LEHTP, OCh U IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IJIOCKOCTb
CUMMETPHUU (UTYPBHI,

CBOOOJHO  ONEPUPOBATH  MOHATHUSMHU, COOTBETCTBYIOIIMMU
BEKTOpPaM U KOOpPJIMHATaM B IPOCTPAHCTBE;

BBIIIOJIHATH JIEUCTBUS HaJl BEKTOPAMH;

pemaTh 3aa4i Ha JOKa3aTeIbCTBO MATEMATUYECKUX OTHOILLICHUI
Y HaXOXKJICHHE N'€OMETPUUYECKUX BEJMYHH, IPUMEHSS U3BECTHbBIC
METObI IPU PEMICHUM MATEMATUYECKUX 3a/1a4 MOBBILIEHHOTO U
BBICOKOT'O YPOBHS CJIOKHOCTH;

MPUMEHSTH MPOCTEMIINE IPOrPAMMHBIE CPEJICTBA U JIEKTPOHHO-

KOMMYHHKAIITMOHHBIC CHUCTCMBI IIpu PCHICHUU
CTCPCOMCTPHUUCCKHUX 3ada4,
HN3BJICKATDh, HpCO6p&30BBIBaTL 151 HHTCPIIPCTUPOBATDH

WH(POPMAIIMIO O MPOCTPAHCTBCHHBIX I'€OMETPHUYECKHX (UTYpaX,
MIPEJICTABICHHYIO HA YePTEeKax M PUCYHKAX;

NPUMEHATh TOJYYCHHbIE 3HAHUSA Ha TPAKTUKE: CPAaBHHUBATH U
aHAJIM3UPOBATh pEalbHBIC CHUTYaIlUH, MPUMEHSATh HW3YyYCHHBIC
MOHATHS B IpoIlecCce ITOMCKA PEIICHHWS MaTeMaTHYeCKU
chOpMYyTUPOBAaHHONW TPOOIEMBI, MOJEIUPOBATh PEATbHBIC
CUTyalldd Ha S3bIKE TEOMETPHH, HCCIEIO0BaTh IOCTPOCHHEIC
MOJIEJIH C UCTIOJB30BAaHUEM T€OMETPHUUCCKHUX MOHATHI U TEOPEM,
ammapara anreOpsl, pemaTh MPaKTHYSCKUEe 3aJa4d, CBI3aHHBIC C
HAX0XJICHUEM T€OMETPUUYCCKUX BEIININH,

UMETh TIPEJCTABICHHsS 00 OCHOBHBIX JTamax pPa3BUTHS
T€OMETPUH KaK COCTaBHOM dacTh (yHIaMEHTa pPa3BUTHUS
TEXHOJIOTHH.

K koniry 11 kiacca oOyyaromuics HayquTCs:

CBOOOJHO  OMEPUPOBATH  TMOHATUSMHU,  CBS3AaHHBIMH  C
WIHHAPUYCCKON, KOHMYECKOW U CHEePUICCKON IMOBEPXHOCTSIMH,
OOBSICHATDH CIIOCOOBI MOJTYYCHUS;

OTICpUPOBATh IOHATUSAMHU, CBSI3aHHBIMH C TeJaMU BpalICHUS:
AJIUHAPOM, KOHYCOM, C(HepOoi U ImapoM;



pacrno3HaBaTh Teja BpaleHus (IWIMHIp, KOHYC, cdepa U map) u
OOBSICHATH CIIOCOOBI MOIYYESHUS TEJ BPAICHHUS,
KJaccu(UIMPOBaTh  B3aMMHOE  pacmlojiokeHue chepbl U
IUIOCKOCTH;

BBIUHCIISATh BEJIMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB U Tl
BpallleHus1, 00bEMBI U IJIOMIAAN TOBEPXHOCTEH MHOTOIPAaHHUKOB
U TEJl BpallleHus, TeOMETPUUECKUX TEJ C IPUMEHEHHEM (HOpMYIT;
CBOOOJTHO  OMEpPUPOBATH  MOHATUSMH,  CBA3AHHBIMH  C
KOMOWHAIMSMU  T€JI  BpallleHUss U  MHOTOTPaHHUKOB:
MHOTOTPAaHHUK, BIIMCAHHBIN B cpepy 1 OMUCAHHBIA OKOJIO Cephl,
cdepa, BiMCcaHHAs B MHOTOTPAHHUK WJTU TEJIO BPAICHHUS;
BBIYKCIIATh COOTHOLIECHUSI MEXIY IUIOIMAIIMU MMOBEPXHOCTEH U
00BEMaMH ITOJTOOHBIX TEI;

n3o0paxaTh H3ydaembie (UTYpHI, BBINIOIHATH (BBIHOCHBIC)
MJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYp: BUT
CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TeJl BPAIICHUS;
U3BJICKATh, UHTEPHPETUPOBATH U npeoOpa3oBbIBaTh
UH(GOPMAIUIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTYpax,
IIPE/ICTaBIICHHYIO Ha YEPTEKaxX U PUCYHKAX;

cBOOO/IHO ONIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;
BBITIOJTHATH OTEPAIK HaJl BEKTOPaMHU;

3a/laBaTh IUIOCKOCTh YpPaBHEHHEM B J€KapTOBOM cHCTEME
KOOp/IMHAT;

pelaTh TeOMETPUYECKUE 33/1a4d HA BBIYHUCICHHE YTJIOB MEXIY
MPSIMBIMU U TUIOCKOCTSIMH, BBIYUCIICHUE PACCTOSIHUIA OT TOUYKH /10
IUIOCKOCTH, B 1IE€JIOM, HA TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METO/1a NP PEIICHUU;

CBOOOIHO OMEPUPOBATH MOHITHSIMH, CBSI3aHHBIMU C JIBUKCHHEM
B IPOCTPAHCTBE, 3HATh CBOMCTBA JBHKCHUI,

BBITIOJIHATH U300paKEHUsI MHOTOIPAHHUKOB U TEJ BpAIllEHUs PU
napajjieJIbHOM MEePeHoce, NEHTPAIbHON CUMMETPUH, 3epKaIbHON
CUMMETPHUH, TPHU TMOBOPOTE BOKPYr NPsIMOM, TpeoOpa3zoBaHUs
Mo100us;

CTPOUTHh CEUYEHHS MHOTOTPAHHHKOB W TEN BPALICHHS: CEUCHHS
mnHApa (mapajuiesibHO W MEPHEHIUKYISIPHO OCH), CEYeHUs
KOHyca (mapajielbHble OCHOBAaHUIO M MPOXOASIIME Yepe3
BEPIINHY), CEUCHHUS 111apa;



WCIIOJIb30BaTh METOJbI TIOCTPOCHHUS CEUEHWH: METOJ| CIEIOB,
METOJI BHYTPEHHETO POSKTHUPOBAHUS, METO/ TIEPEHOCA CEKYIIIEH
IUIOCKOCTH;

JI0Ka3bIBaTh FTEOMETPUUYECKHUE YTBEPHKICHHUS;

MIPUMEHSTH T€OMETPUICCKUC dbakTel IS penieHus
CTEPEOMETPUICCKUX 3a/a4, TPEIITOIaralonux HECKOJIBKO I1aroB
pelieHus, €CIM YCIOBUS TPUMEHEHHUS 3aJaHbl B SBHOW U
HEesBHOU opme;

penath 3aJja4M Ha J10Ka3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHUHN
1 HAXOXJCHUE TEOMETPUICCKUX BEIIMUNH;

MPUMEHATh  TPOTPAaMMHBIC  CPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMBI npu pElIeHUH
CTEpPEOMETPUYECKHUX 3a]1aY;

OPUMEHSTh TMOJYYEHHbIE 3HAHMUS Ha TMPAKTUKE: CPaBHUBAT,
aHAM3UPOBATh W OICHWBATH PEATbHBIC CUTYyaIlMH, MPUMEHSTH
W3Y4YCHHBIC TOHSATHS, TEOPEMBI, CBOWCTBA B IPOIIECCE IMOMCKA
pelieHus MaTeMaTU4ecKd CcHOpMYyIUpPOBAaHHOW  MPOOIIEMBI,
MOJICNIUPOBAaTh pEaJbHbIE CHUTYyalldd Ha $S3bIKE TE€OMETPHH,
UCCIIEIOBaTh  IIOCTPOEHHBIE MOJEIM C  HCIIOJIb30BAaHUEM
TCOMETPUYCCKUX MOHATUN U TEOPEM, ammapara anre0psl, pemnarh
MpaKTUYECKWe  3aJadd,  CBS3aHHbIE C  HAXOXKJICHHEM
r€OMETPUYECKUX BEJIUYHH;

UMETh TpEJCTaBiICHUS 00 OCHOBHBIX JTamax pa3BUTHUSA
r€OMETPUM KaK COCTAaBHOMW dYacTH (yHIAaAMEHTa pPa3BUTHS
TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KoanvecTBo yacoB JIeKTPOHHbIE
Neo HanmenoBaHue pa3jieiioB 4 TeM (uudposbie)
n/n NMPOrpamMmbl Beero KonTposLH IpaxTHaeck o0pa3oBaTe/bHbIE
ble padoThl ue padoThbl pecypeI
1 BBenenue B crepeoMeTpuio 23 1
) B3aumHoe pacnionoxeHue npsiMplx B 6 1
IIPOCTPAHCTBE
3 [TapanaenbHOCTh NPSAMBIX U TNIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepneHIMKyYISIPHOCTD MPSAMBIX U ’5
IIJIOCKOCTEN B IIPOCTPAHCTBE
VYTl M pacCcTOSHUSA 16 1
MHororpaHHuku 7 1
Bexkropsl B mpocTpaHcTBe 12
g [ToBTOpEHwMe, o606meHI/vIe " 5 )
CUCTEMAaTH3alMsl 3HAaHUU
OBIIEE KOJIMYECTBO YACOB I1O0 102 6 0

I[TPOTPAMME




11 KIIACC

KosanyecTBo 4yacos DJIEKTPOHHBIE
Ne /it il;:::)zx;o;::me pasieIon HTem Beero Kontpoasn IIpakTHyeck f)lgl:):)fo(:fab;gbnue
ble padoThI ue padboTbl pecypeni
1 AHanuTnyeckas reOMeTpHst 15 1
) [ToBTOpEHuUe, 06061ueHI:Ie " 15 |
CUCTEeMaTH3aIus 3HAaHUH
OO6bEM MHOTOrpaHHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomaayu moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JBro>xkeHus 5 1
7 [ToBTOpeHue, 06061ueHI:Ie " 17 )
CHUCTEMaTH3aIus 3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 102 g 0

I[TPOTPAMME







ITOYPOYHOE INTAHUPOBAHUME
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTtpoin
HbIE
padoThI

IIpakTnye
cKHe
padoThI

JlaTa
HU3yUYeHusi

JIEKTPOHHBI
e uupposbie

o0pa3oBareib
HbIe pecypchl

OcHOBHbIE MpaBUIIa U300paKEHNS Ha
PHUCYHKE MJIOCKOCTH, MapalieIbHbIX
NPSIMBIX (OTPE3KOB), CEPEINHBI OTpe3Ka

03.09.2025

[lonsTHA cTepeoMeTpUn: TOUKA, IpsMasd,
TUIOCKOCTB, MMPOCTPaHCTBO. OCHOBHBIE
MpaBmIia U300paKeHUs Ha PUCYHKE
MJIOCKOCTH, MapalieIbHBIX MPSIMBIX
(OTpe3KOoB), cepeIMHbI OTPE3Ka

05.09.2025

[TonsTHS: IEepeceKaroIuecs IOCKOCTH,
nepeceKaronyecs npsimasi ¥ IiIoCKOCTb;
IIOJIYTIPOCTPAHCTBO

05.09.2025

[TonsTHst: mepecekaronuecs MIOCKOCTH,
nepeceKaromnyecs npsimMasi ¥ miocKocTh;
MOJIYTIPOCTPAHCTBO

10.09.2025

MHororpaHHuKH, U300pakeHNE
MIPOCTENIINX MPOCTPAHCTBEHHBIX PUTYP,
HECYIIECTBYIOIUX 00BEKTOB

12.09.2025

MHororpaHHuKH, H300pakeHNE
MPOCTENIINX NPOCTPAHCTBEHHBIX PUTYP,

12.09.2025




HECYHICCTBYIOIIUX 00BEKTOB

AKCHOMBI CTEPEOMETPHUH U NIEPBHIE
CJIEJICTBHS U3 HUX

17.09.2025

AXCHOMEI CTCPCOMCTPHU U TICPBLIC
CICACTBUA U3 HUX

19.09.2025

AXCHOMEI CTCPCOMCTPHU U TICPBLIC
CICOCTBUA U3 HUX. CnocoObl 3aaHusA
MpSAMBIX U IUIOCKOCTEM B MMPOCTPAHCTBE.
O06o3HaueHUS MMPAMBIX U IUIOCKOCTEM

19.09.2025

10

N300pakeHne ceueHuit mupaMuipl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 X
pEbpa. M3o0pakeHune nepecedeHus
MOJTYYCHHBIX TIOCKOCTeH. PackpaninBanue
IMOCTPOCHHBIX ceueHuit Pa3HBIMU LIBETAMU

24.09.2025

11

N300pakeHue ceueHuit nmupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE ITPOXOJIAT YEPE3 UX
pEbpa. M3o0pakeHne nepeceyeHus
ITOJIy4E€HHBIX IIIOCKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHUH pa3HbIMU LIBETaMU

26.09.2025

12

N300pakenue ceueHuil nmupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE ITPOXOJIAT YEPE3 UX
pEbpa. M3o0pakeHne nepecedeHus
ITOJIy4E€HHBIX IJIIOCKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHUH pa3HbIMU LIBETaMU

26.09.2025

13

N300pakeHue ceueHuit nmupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJIAT YEPE3 UX

01.10.2025




pEbpa. M3o0pakeHue nepeceyeHus
MOJIYYCHHBIX TIOCKOCTEH. PackpaninBanue
MOCTPOSHHBIX CCUCHHI Pa3HBIMH IBETAMH

14

Merton ciefoB Ui HOCTPOSHUS CEUEHUI

03.10.2025

15

Mertoz ciesi0B I IOCTPOSHHS CEUEHU.
CaoiicTBa niepece4eHnii MpsIMbIX U
IIJIOCKOCTEN

03.10.2025

16

Meron cnefoB A MOCTPOEHUS CEYEHUN.
CBolicTBa niepece4eHni MpsIMbIX U
IIJIOCKOCTEN

08.10.2025

17

[TocTpoeHue ceuenuii B nupamuie, Kyoe mno
TpéM TouKaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aMKCh II1aroB
ITOCTPOEHUS

10.10.2025

18

[TocTpoeHue ceueHuit B nupamuie, Kyoe mno
TpéM TouKaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh I1aroB
ITOCTPOEHUS

10.10.2025

19

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM TouKaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3aMKCh I1aroB
IIOCTPOEHUS

15.10.2025

20

[TocTpoeHue ceueHuii B nupamuie, Kyoe mno
TpéM TouKkaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aMKCh 11aroB
ITOCTPOEHUS

17.10.2025




21

IToBTOpenue mnanumerpun: Teopema o
PONOPIMOHATBHBIX 0Tpe3kax. [loqobue
TPEYrOJIbHUKOB

17.10.2025

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacdeTsl B ceUeHHIX Ha
BBIHOCHBIX 4yepTexax. Mcropus pazsutus
IJIAHUMETPUU U CTEPEOMETPUH

22.10.2025

23

Kontponbnas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24.10.2025

24

B3anMHOe pacnionoxeHue npsMsIx B
npoctpancTBe. CKpeluBarouecs npsmeble.
[Ipu3Haky CKpenMBarOMMXCs MPSMBIX.
[TapanienbHble MpsIMbIE B TPOCTPAHCTBE

24.10.2025

25

Teopema o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH MPSIMOU MMapajuIeIbHON
JAHHOM NMPAMOM, IPOXOSIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIXKAIIEH Ha JaHHOU
npsMoH. JIeMMa o nepecedeHnmn
MapaJUIEIbHBIX MPSAMBIX INIOCKOCTHIO

26

[TapamrensHOCTB Tpex MpsAMBIX. Teopema o
TpEX MapajuleNbHbIX NpAMBIX. Teopema o
CKPELIUBAIOIIUXCS MTPSAMBIX

27

[TapannensHoe npoekTupoBanne. OCHOBHbBIE
CBOMCTBA MapaJljIeIbHOTO MPOEKTUPOBAHUS.
N3006paxenune pazHbIX GUryp B
napaieIbHOM MPOeKINH




28

enTpanbHas npoeKkusa. YToi ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEXIY NPSMBIMU

29

3azayu Ha JOKa3aTeIbCTBO M UCCIIEI0BAHUE,
CBSI3aHHBIE C PACIIONIOKEHHEM MPSIMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: MapauIeTbHOCTD MPSAMOKN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
NapAJUIEIbHOCTH MIPSIMOU U TUIOCKOCTH.
CaolicTBa napamienbHOCTH NPSIMON U
IIJIOCKOCTH

31

['eomeTpuueckure 3ajaun Ha BBIYUCIICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
NapajyieIbHOCTBIO MPSMBIX M IJIOCKOCTEN B
MPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOASILIETO Yepes
JTAHHYIO TIPSIMYIO Ha YePTEkKe U
MapayIeIbHOIO IPYrou npsmoit. Pacuér
OTHOILICHUH

33

[TapannenbHas npoekuys, IpUMEHEHNE s
MIOCTPOEHHUSI CEUEHUH KyOa U
napauienenunena. CpoicrTsa
napajuleJIenuneaa U IpU3Mbl

34

[TapannensHble muockoctu. [pusnaku
NapajuIeIbHOCTH JABYX IIOCKOCTEN

35

Teopema 0 mapajuieIbHOCTH U




CANHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[fIH.IGfI
4gepe3 TOUKY, HC IPUHAJICIKALTYIO JTaHHOM
ILIOCKOCTH U CIIEACTBHUS U3 HEE

36

CaoiicTBa napamienbHbIX MIIOCKOCTEN: O
NapaJUIEIbHOCTH MIPSIMBIX NIEPECEUEHUS IPU
IIEPECEUEHUH JIBYX NapaljIeNIbHbBIX
IJIOCKOCTEN TpEeTher

37

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpPE3Kax MmapalyICJIbHBIX IMPAMBIX,
3aKJIFOYEHHBIX MEXKY M1apalIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NIPSIMOI €
IBYMsI TAPAJIIEILHBIMU TIOCKOCTSIMU

38

[ToBTopenue: reopema [ludaropa Ha
IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO
napasiesnenumnea

41

Brrunciaenue mmH OTPE3KOB B KyGe 151
IpsAMOYT'OJIbHOM IapaJlJICIICTIUIICIC

42

[lepneHMKyIApHOCTD NPAMON U
IJIOCKOCTH. [IpHu3HaKk neprneHuKynspHOCTH
IIPSAIMOM U TNIOCKOCTHU

43

[lepneHMKyIApHOCTD NPAMON U
IJIOCKOCTH. [IpHu3Hak neprneHuKynsipHOCTH
MPSMON U TIIOCKOCTH




TeopeMa 0 CyHI€CTBOBAHUU U
CANHCTBCHHOCTHU HpﬂMOfI, HpOXOI[SIH.ICfI

4 4yepe3 TOUKY IPOCTPAaHCTBA U
MEPIEeHIUKYJISIPHON K IMIIOCKOCTH

45 [InockocTH ¥ NEpIEHAUKYISPHBIE UM
IIPsIMBbIE B MHOTOTPaHHHUKaX

46 [11nockocTH ¥ IEpHEeHAUKYISIPHBIE UM
MpsiMble B MHOTOTpaHHHUKaX

47 [lepnennukyinsp u HaknoHHas. [loctpoenue
NEPIEHIUKYJIIpaA U3 TOUKU Ha MPAMYIO

43 Ilepnennukynsp u HaknoHHas. [loctpoenue
NEPIEHIUKYIIPA U3 TOUYKU Ha MPAMYIO

49 Teopema o Tpéx nepneHAUKyIsApax (mpsmas
u obpaTHas)

50 Teopema o Tpéx nepneHAUKYIspax (mpsmas
u oOparHas)

51 VYroa Mexay CKpEeIUBAOIIUMHUCA TPSIMBIMU

57 ITonck nepneHaANKyYISAPHBIX NPSAMBIX C
MTOMOUIBIO NEPIIEHINKYJISIPHBIX TNIOCKOCTEN

53 OpToroHanbHOE NPOEKTUPOBAHNE
ITocTpoenue ceueHuit Kyda, IpU3MBlI,

54 MPaBUILHON MUPAMHUJIBI C IOMOIIBIO
OpPTOTOHAJILHOMN MPOEKIINHU
ITocTpoenue ceueHuit Kyda, IpU3MBlI,

55 MPaBUJILHOM IUPAMHUJIBI C TIOMOLIBIO

OpTOFOHaHBHOﬁ IMPpOCKINUN




56

CI/IMMeTpI/ISI B IIPOCTPAaHCTBC OTHOCUTCIIBHO
ILTIOCKOCTH. I11mockocTu CI/IMMeTpI/Iﬁ B
MHOT'OrpaHHUKax

57

[Tpu3HaK neprneHAuKyJISpHOCTH MPSIMOH U
IJIOCKOCTH KakK CJIEJCTBUE CUMMETPUHU

58

[IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér
PacCTOSTHUM OT TOYKH J0 MIIOCKOCTH

59

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSTHUM OT TOYKHU 0 IIIOCKOCTH

60

CriocoObl OMYCTUTh NEPIEHAUKYIISAPHIL:
CUMMETpPHUS, CABUT TOYKH I10 TapAIIICIbHOU
IpsAMOI

61

CaBur no HenmapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonTponbnas padota "B3aumnoe
pacIo0oKEeHNE MPSIMBIX U INIOCKOCTEN B
npocrpancTee”

63

[ToBTOpEHME: Yroy Mexay NPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: yrom Mexay
CKpCHIMBAIOIIUMHUCAH TIPAMBIMU B
IIPOCTPAHCTBE

65

FCOMeTpI/I‘lCCKI/IC METOJbI BBIYUCIICHUSA YyTIJId
MCKAY NPSAMBIMHA B MHOT'OT'PAHHUKAX




66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

67

[lepnennukynsipHbie maockoctu. CBoiicTBa
B3aMMHO MEPIIEHINKYJIISPHBIX IITIOCKOCTEN

68

[Ipu3Hak nepneHaAuKyJISIPHOCTH
IJIOCKOCTEM; TeOpeMa O MPSAMOU
IIepECeYEeHMs ABYX IIIOCKOCTEN
MIEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH

69

[TpsMoyronbHbIM Napasienenunen; Kyo;
U3MEpEHUs, CBOMCTBA NPSAMOYTOJIBHOTO
napajesenumnea

70

TeopeMa 0 JUuaroHaJjii npsiMmoyroJibHOTO
napajjeacnuieaa u CICACTBUC U3 Hee

71

CTCpCOMeTpI/I‘ICCKI/IC U MMPUKJIAAHBIC 3a/1a4H,
CBA3aHHLIC CO B3aMMHBIM PACIIOJIOKCHHUEM
MMPpAMBIX U IJIOCKOCTHU

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMBIE,
napajuieJbHbIE TNIOCKOCTH B CTaHAPTHBIX
MHOTOTPaHHUKAX

73

[Tapa mapayenbHbIX I0CKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEX1y CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MPOCTHIX CUTYAIUIX

74

Paccrosinre OT TOYKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMOM J0 IIIOCKOCTH

75

Beruncnenue paccTosHANR MEXKIY




CKpCHIMBAOIMUMUCA ITPAMBIMU C ITIOMOIIBIO
HepHeHHHKYHﬂpHOﬁ IIIIOCKOCTH

TpéxrpanHslii yroy, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema [Iudaropa,

76
TEOPEMbl KOCUHYCOB U CUHYCOB JJIsI
TPEXTPAHHOTO yIia

77 DneMeHTHI CheprUIeCKO TeOMETPHH:
reojie3nYecKue JIMHUYU Ha 3emiie

78 KontponbHas padora "Yrisl u paccTostHUS"

79 CucremaTtuzanus 3HaHul "MHOrorpaHHUK U
€ro 2JIeMEHTHI"

20 [Tupamuna. Bunsl nupamuy. IlpaBunsraas
nupamua

21 [Ipusma. [IpsiMast 1 HAKJIOHHAS IPU3MBI.
[IpaBunbHas npusma

20 [IpssMo#t napaienenunes, NpsMoyroabHbIN
napasiesnenumnes, Kyo

23 Brinyxiible MHOrorpanHuku. Teopema
Olinepa
Brinykiible MHOTOrpanHuku. Teopema

84 Oiinepa. [IpaBuiibHBIC U TTOJIYIIPABUIIBHBIC

yI

MHOTOTpaHHUKHU

85 KonTponbhas padora "MHuororpaHHuku"

26 [TonsTHE BEKTOpA HA IIJIOCKOCTH U B

IIPOCTPAHCTBE




87 CymMma BEKTOpOB 1
88 Pa3nocTs BekTOpOB 1
89 IIpaBuno mapasmienenumnena 1
90 YMHOXEHUE BEKTOpa Ha YHUCIIO 1
01 PasnoxxeHnue BekTopa 1o 6a3HC}: TpEX |
BEKTOPOB, HE JIEXKAIIUX B OJHOW MIIOCKOCTH
92 CkansipHO€ IpOM3BEIEHUE 1
93 Brruncnenue yria Mexy BEKTOpaMu B |
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
95 IIpocreiilne 3ana4n ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
98 O06o011ieHne 1 cucTeMaTu3aus 3HaHui 1
99 O060061eHre U cucTeMaTU3alus 3HaHU| 1
100 HToroBast KOHTpOJIbHas paboTa 1
101 Hrorosast koHTpoObHAs paboTa 1
102 O060061eHne U cucTeMaTU3alus 3HaHU| 1
OBIIEE KOJIMYECTBO YACOB I1O0 102

I[TPOTPAMME




11 KIIACC

KonuuyectBo 4yacos DJIEKTPOHHBIE
Nem/m | Tewa ypoka Kontpoas | Ilpakrtuuec | Hara uudposbie
Bcero HbIE KHe u3ydyenusi | oOpaszoBarteib
padoThI padoThI HbI€ pecypchl
| [ToBTOpenue Temsl "KoopauHaThl BEKTOpa | 04.09.2075
Ha IUIOCKOCTH U B IPOCTpaHcTBe" T
5 [ToBTOpenue tems! "CkansgpHoe | 05.09.2025
IPOM3BEIEHNE BEKTOPOB" o
3 [ToBTOpenue Tems! "Boruncnenue yria | 06.09.2025
MeXJly BEKTOpaMH B IPOCTpaHcTBE" T
4 [ToBTOpEeHME TeMBbl "Y paBHEHNE IPSIMOH, 1 11.09.2025
IPOXOAIIEH Uuepes ABE TOUKU" o
5 YpaBHEHHE IIIIOCKOCTH, HOPMAaJlb, | 12.08.2075
YPaBHEHHE IUIOCKOCTH B OTPE3Kax T
6 YpaBHEHHE IIIIOCKOCTH, HOPMAaJlb, | 13.00.2075
ypaBHEHHUE IIOCKOCTH B OTPE3KaX o
7 BektopHoe npousBeneHne 1 18.09.2025
2 JIuHeliHbIC HEPABEHCTBA, JINHEWHOE 1 19.09.2025
IPOrPaMMUPOBAHUE T
9 JInHeliHbIE HEPABEHCTBA, JINHEWHOE | 20.09.2025
IpOrpaMMHUPOBaHNE T
AHanuTHYECKNE METOBI pacuéTa yria
10 P 7 1 25.09.2025

MCKAY MPSAMBIMHA B MHOT'OT'PAHHUKAX




AnanuTtuyeckue METO/JbI pacqéTa yria

11 26.09.2025
ME¥XK]y TIJIOCKOCTSMU B MHOTOI'PaHHUKAX
dopmylia pacCTOSIHUA OT TOYKH JI0

12 pMyna p A 27.09.2025
TUIOCKOCTH B KOOPJIMHATAX
HaxoxaeHne paccTosiHUiA OT TOUKH 10

13 ACHHE P A 02.10.2025
MJIOCKOCTH B KyOe
Haxoxaenue paccTostHul OT TOUKH 10

14 g P . A 03.10.2025
IJIOCKOCTH B IIPaBUJIBHOW NUpamMuUIe
KontponbHas padota "AHanuTudeckas

15 " 04.10.2025
reoMeTpus
CeueHust MHOTOTPAHHUKOB: CTaHapTHBIE

16 P Hap 09.10.2025
MHOTOTPaHHUKH

17 CeueHust MHOTOTPAaHHUKOB: METO/T CJIE/IOB 10.10.2025
CeueHust MHOTOTPAHHUKOB: CTaHJAapTHBIE

18 MJIOCKOCTH, TIEPECCUCHUS NIPSIMbBIX U 11.10.2025
IJIOCKOCTEN
[TapannenpHbIE PAMBIE U TIIOCKOCTH:

19 16.10.2025
MapaJUIeIIbHBIE CEUEHUS
[TapannenpHbIE PSAMBIE U TNIOCKOCTH:

20 . o 17.10.2025
pacy€T OTHOILLICHHI
[TapannensHble TPSAMBIE U NIOCKOCTH:

21 YTJIBI MEKITY CKPEITHBAIOIINMUCS 18.10.2025
MPSMBIMHA
IleprieHAMKYISApHBIE IPSMBIE U

22 MJIOCKOCTH: CTaHJAPTHBIC Maphl 23.10.2025

MNEPNCHANUKYIIAPHBIX ILIOCKOCTEN U




MPAMBIX, CAMMCTPUHU MHOT'OT'PAHHUKOB

23

[IepneHauKynspHBIE NPSAMBIE U
IUIOCKOCTH: TEOPEMA O TPeX
NEePHEHANKYIIPax

24.10.2025

24

[IepneHauKynspHBIE MPSAMBIE U
IIJIOCKOCTH: BBIYMCIIEHUS JUIVH B
MHOTOI'PAaHHHMKAX

04.09.2025

25

[ToBTOpEHME: MIOMAAN MHOTOYTOJIbHUKOB,
dbopMyITBI TS TIOMIAACH, COOOpaKeHMUs
og00ust

26

[ToBTOpEHME: MIOMAAN MHOTOYTOJIbHUKOB,
dbopMyIBI TS IOMIAACH, COOOpaXeHMUs
og00ust

27

[ToBTOpEHME: MIOMAAN MHOTOYTOJIbHUKOB,
dbopMyIBI TS TIIOMIAACH, COOOpaXeHHUs
og00ust

28

[Imomany ce4eHnii MHOTOIPaHHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEeHUsI O 100U

29

[Imomany ce4eHnii MHOTOIPaHHHUKOB:
IUIOIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEeHUsI 000U

30

KonTponbHas padora "[loBTopenue:
MHOTOTPAaHHHUKH, CEUCHUS
MHOTOTPaHHUKOB"

31

O6béM Tena. O6beM MPSAMOYTOIBHOTO




Mapajiejicnmiic1a

3amaun 00 yABOCHUU Ky0Oa, O KBaJpaType

32
Ky0a; 0 TpUCEKLIUH YyIJIa
CrepeomeTpHueCcKHe 3a/1a4H, CBSI3aHHbIE C

33 00BEMOM MPSAMOYTOJIBHOTO
napasuiesenumnena
[TpuknanHele 3a1a4u, CBA3aHHBIE C

34 BBIYUCIIEHHEM 00BbEMA IPSIMOYTOJIBHOTO
napasenenunesa

35 O06BEM npsMoit TPU3MBI

36 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIYHUCIICHHEM 00BEMOB TPSMOI TTPU3MBI

37 [TpuknanHele 3a1a4u, CBA3aHHBIE C
00BEMOM TIPSIMOIT IPU3MBI
Brruncnenue 06bEMOB TeI ¢ TOMOLIBIO

38 omnpenenéHHoro uHTerpana. O0bEM
HaKJIOHHOH MPU3MBI
Brruncnenue 06bEMOB TeI € TOMOLIBIO

39 omnpenenéHHoro uHTerpana. O0bEM
UPaMU/JIbI

40 ®dopmyna o0bEMa upamMuabsl. OTHOIIIEHUE
00BEMOB NUpamMuJ ¢ OOLIUM YTIIOM

A1 ®dopmyna o0bEMa upamuasl. OTHOIIIEHUE
00BEMOB NUpamMuJ ¢ OOLIUM YTIIOM

4 CrepeomeTpHUeCcKHe 3a]1a4H, CBSI3aHHbIE C

00BbEMaMU HAKJIOHHOM MTPU3MBI




CTepeOMeTpH‘leCKI/IC 3aaa4u, CBA3aHHBIC C

43 .
00BEMaMH HpaMUIBI
[Mpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHBIC ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIbI

46 [Tpumenenne 06bEMOB. Beruncienue
paccTosiHUSA A0 IUIOCKOCTH

47 Konrponbnas padora "O6bémM
MHOTOTpaHHHKA"
Hunuaapuyeckast MOBEpXHOCTbD,

48 o0pa3yoIue HUIHHIPHIECKON
MIOBEPXHOCTHU

49 unuaap. [IpssMoi KpyroBod HUIMHAP.
[Imomaap MOBEPXHOCTH HHUIUHIPA

50 Konnueckas moBepXxHOCTb, 00pa3yromye
KOHH4ecKoi nosepxHoctu. Konyc

51 Ceuenne KoHyca IIIOCKOCTHIO,
napajuieIbHOMN MIIOCKOCTH OCHOBaHUS

57 VY ceuénnblil koHyc. M300pakeHne KOHYCOB
1 YCEYEHHBIX KOHYCOB

53 [Tomans 60KOBOIT MOBEPXHOCTH U
MTOJTHOM OBEPXHOCTH KOHYCA

54 [Tnomane 60KOBOM MOBEPXHOCTH U

MOJTHOM IOBCPXHOCTU KOHYCa




CTCpCOMeTpI/I‘IeCKI/IC 3aJa4d Ha

55 JIOKa3aTeNbCTBO U BBIYUCIICHUE,
MOCTPOEHUEM CEUEHUH UIMHPA, KOHYCca
CrepeomeTpuueckue 3aa4 Ha

56 JTI0OKa3aTelIbCTBO U BHIYUCIICHHE,
MOCTPOEHUEM CEUEHUH UINH/PA, KOHYCca

57 [Ipukiagueie 3a7a4n, CBI3aHHBIE C
HATUHAPOM

53 [TpuxnagHbie 3a/1a4u, CBA3aHHBIE C
[UIHHIPOM

59 Cdepa u map
[lepeceuenue cdepsl u mapa ¢

60 iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. Bua u nzobpaxenue mapa
[Iepeceuenue cdepsl u mapa ¢

61 ockocThio. Kacanue mapa u cepbl
IUIOCKOCTBIO. Bua u n3obpaxenue mapa

2 VYpasuenune cheprl. [Lnomans cheps u e
yacTen

63 Cummetpus cdepsl 1 mapa
CrepeomeTpudeckue 3a1a4i Ha

64 JTI0OKa3aTelIbCTBO U BHIYUCIICHHE,
CBSI3aHHBIE CO CHEPOHt U MapoM,
MOCTPOEHUEM UX CEUEHHU IIIOCKOCTHIO

65 CrepeomeTpuueckue 3a1a4i Ha

J0Ka3aTCJIbCTBO U BBIYUCIICHUC,




CBsI3aHHBIE CO chepoi U apom,
IIOCTPOECHUEM UX CEYEHMH MIJIOCKOCTBIO

[IpukiagHblie 3a1a4n, CBSI3aHHBIE CO

66 .
chepoit u mapom
[ToBTOpEHUE: OKPYKHOCTH HA MJIOCKOCTH,

67 BBIUMCJIEHUS] B OKPY>KHOCTH, CTaHIapTHbHIE
nosoous

68 Paznuunbie KOMOMHALIUY TEN BpallleHUs U
MHOTOTPaHHUKOB

69 3anaun o reMme "Tena ¥ MOBEPXHOCTH
BpanieHus"

70 3anaun o reme "Tena ¥ MOBEPXHOCTH
BparnieHus"

71 KontponbHas padota "Tena u
MOBEPXHOCTHU BpaleHus"

7 O6béMm numuHIpa. Teopema 06 00bEMe
NPSIMOTO LUJIMHAPA

7 Brruncnenue 06bEMOB TeI € TOMOLIBIO
omnpenenénHoro uHTerpana. O0bEM KoHyca

74 [Inomaau 60k0BOM U MOTHON
MOBEPXHOCTU KOHYyCa

75 CrepeoMeTpHUUeCKHE 3a]a4H, CBA3aHHBIE C
BbIUMCJIEHHEM 00BEMOB IIMIIMHAPA, KOHYCa

76 [Tpuxnagusie 3agaun o reme "OOBEMBI U

MJI0IA U TTIOBEpXHOCTEN Te"




77

O0BEM 1mapa 1 IIapoOBOTO CEKTOPA.
Teopema 06 06béme mapa. [Inomans
cdeprl. CTepeoMeTpuyecKue 3a/1aud,
CBSI3aHHBIE C BLIYMCIEHHEM 00BEMOB
11apa, IapoBOr0 CETMEHTA U IapOBOT0
CEeKTOpa

78

[Tpuxnagueie 3anaun o Teme "OObEMBI
Tein", CBA3aHHBIE C 00BEMOM I1apa U
wiomaabio chepbl. COOTHOLICHUS MEXTY
IUIOLIA/IIMU TOBEPXHOCTEN U 00bEMaMu
MOAOOHBIX TE

79

[TonoOHbIe TeNa B MPOCTPAHCTBE.
N3menenue 00bE€Ma npu mog00uu.
CrepeomeTpuyiecKue 3a/1auu, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB TeJ U TIIOIA e
IIOBEPXHOCTEN

80

Kontponbnas padota "I[lnomanu
MOBEPXHOCTH M 0OBEMBI KPYTIIBIX Ten"

81

JBmxeHus npoctpancTBa. OTOOpakeHusl.
JIBrokeHus U paBeHCTBO ¢uryp. OOmume
CBOMCTBA JABMKCHUM

82

Buael n1BukeHmii: napauiebHbIN IEPEHOC,
LIEHTpAJIbHAsl CUMMETPUS, 3€PKaJIbHAS
CUMMETPHS, IOBOPOT BOKPYT MPSIMOK

83

[IpeobpazoBanus nonodus. [psmas u
cthepa Ditnepa




84

FGOMeTpI/I‘{eCKI/Ie 3ala4uu Ha IIPUMCHCHUC
JABUXXCHUA

85

Kontponbnas padota "BekTops! B
npocTtpaHcTae”

86

O606matomniee noproperue 11 noustuii u
MeToJ10B Kypca reometpun 10—11 kmnaccos,
cucTeMaTu3alus 3HaHW:
"TTapamienbHOCTh MPSMBIX U IJIOCKOCTEN B
npocTtpaHcTse”

87

O6o06maromiee noproperue 11 nonsTuii u
MeToJ10B Kypca reometpun 10—11 kmnaccos,
cUCTeMaTu3alus 3HaHui: "BeKkTopsl B
npocTpaHcTae”

88

O606maromiee noproperue 11 nonstuii u
MeToJ10B Kypca reometpun 10—11 kmnaccos,
cUCTeMaTu3alus 3HaHui: "BeKkTopsl B
npocTtpaHcTae"

&9

O6o06maromiee noproperue 11 nonsTuii u
MeToJ10B Kypca reometpun 10—11 kmnaccos,
cucremarusanus 3HaHuil: "OobeM
MHOTOTpaHHHKA"

90

O6o06maromiee noproperue 11 nonsTuii u
MeToJ10B Kypca reometpun 10—11 kmnaccos,
cucremarusanus 3HaHuil: "OobeM
MHOTOTpaHHHKA"

91

O6o6maromiee noproperue 11 noustuii u




MeTOJI0B Kypca reometpun 10-11 knaccos,
cucremarusanus 3Hanuil: "[Inomann
MOBEPXHOCTU M 00BEMBI KPYTJIbIX Te"

92

O6o06maromniee noproperue 11 noustuii n
MeTOJI0B Kypca reometpun 10-11 knaccos,
cucremarusanus 3Hanuil: "[Inomann
MOBEPXHOCTU M 00BEMBI KPYTJIbIX Te"

93

Wrorosas koHTpoJsibHas paboTa

94

HToroBast KOHTpOJIbHAs paboTa

95

[ToBTOpenue, 06001IEeHNE U
CHCTeMaTH3alus 3HaHUH

96

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ POJIb B Pa3BUTUN COBPEMEHHBIX
VHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT Ui

97

Hctopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ POJIb B Pa3BUTUN COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT Ui

98

Hctopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ POJIb B Pa3BUTUN COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT Ui

99

Hcropus pa3BuTHs CTEPEOMETPUM KaK
HayKHU U €€ pOJib B PA3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX




TEXHOJIOTUN

100

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ POJIb B Pa3BUTUN COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT Ui

101

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ POJIb B Pa3BUTUN COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

102

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ POJIb B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102







IMPOBEPSEMBIE TPEEOBAHUS K PE3YJILTATAM
OCBOEHHUS OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI

10 KJIACC

Kon
nposep

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI 0CHOBHOI

S1eMOro .
0o0pa3oBaTe/IbHOM MPOrPaMMbl CpeHero 001ero od0pa3oBaHusi
pe3yJbT
ara
7 I'eomerpus
7.1 OnepupoBarh MOHATHAMU: TOUKA, MPsAMasi, IIOCKOCTb
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIICJCTBUS U3 HUX MPU PEIICHUH
' reOMEeTPUUECKUX 3a7a4
73 OnepupoBaTh MOHATHAMH: HAPALICIBHOCTh U NEPHEHIUKYISIPHOCTD
' HPSMBIX U IIOCKOCTEH
74 KnaccudunupoBaTts B3aMMHOE pacioiIoKeHNUe IPSIMbIX U TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JIBYTPAaHHBIA Yyrojl, TpaHH JBYTPaHHOIO
7.5 yria, pedpo IBYIPaHHOTO yria, JUHEHWHBIH yroj JBYTPAHHOIO YIJia,
rpaaycHas Mepa JIByrpaHHOTO yria
OnepupoBarTh MOHATUSMU: MHOTOTPAHHUK, BBITYKJIBIA M HEBBITYKIIBIN
7.6 MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, MIPaBUJIbHBIN
MHOTOTPaHHUK
77 Pacno3HaBaTh OCHOBHBIE BU[IbI MHOTOTPAHHHUKOB (MHpamMuia, Mpu3Ma,
MPSIMOYTOJIBHBIN TTapayiieenumes, Kyo)
KnaccudunupoBaTb MHOTOTpaHHHMKH, BbIOMpas OCHOBAaHUS  JUIS
78 KIacCU(pUKAUK  (BBIMYKJIbIE ¥  HEBBIMYKJIbIE MHOTOIPAHHUKH,
' NPAaBWJIbHBIC MHOTOTPAHHHMKH, TIPSIMBIE U HAKIOHHBIE IPHU3MBI,
napajuieiaenune/ibl)
79 OnepupoBaTb  MOHATHIMHU: CeKyllas  IUIOCKOCTb,  CEYEHHUE
' MHOTOTPaHHHUKOB
710 OOBSICHATh MPUHIUIBI TOCTPOSHUS CEUEHHH MHOTOTPAHHUKOB,

HCIIOJIB3Yys METO CJIICI0B

7.11

CTpouTh CEYCHHS MHOTOTPAaHHUKOB METOJIOM CJICJIOB, BBIIOJIHSITH
(BBIHOCHBIE) TUIOCKME YEePTEXKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BUI1 CBepXy, COOKY, CHU3Y




7.12

Pemate 3ala4yd Ha HaxXO0XICHHUC TICOMCTPHUYCCKUX BCIIMYHUH 10
06pa3uaM WK aJIropurMaM, IPUMCHASA H3BCCTHBIC AHAJIUTUYCCKUC
MCTOAbI IIPpU PCIICHHU CTAHAAPTHBIX MAaTCMATUYCCKHUX 3ada4 Ha
BBIYHMCIICHUC paCCTOHHI/Iﬁ MCXKAY ABYMS TOUYKaMH, OT TOUYKHU OO0 HpHMOfI,
OT TOYKHUAO IMJIOCKOCTH, MEXAY CKPCHIMBAOIIUMHUCA ITPAMBIMHA

7.13

Pemate 3ala4yd Ha HaxXO0XICHHUC TICOMCTPHUYCCKUX BCIIMYUH 10
06pa3uaM WK aJIropurMaM, IMIPUMCHASA H3BCCTHBIC AHAJIMTUYCCKUC
MCTOAbI IIPpU PCIICHHU CTAHAAPTHBIX MAaTCMATUUYCCKHUX 3adad Ha
BBIYUCJIICHUC YTJIOB MCKAY CKPCHIUMBAOIHUMUCA TIPSAMBIMH, MCKIY
HpHMOﬁ " IJIOCKOCTBIO, MCIKY IJIOCKOCTAMU, ABYTI'PAHHBIX YTJIOB

7.14

Boruucaste 00bEMBI M TUIOMIATM TOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mnHMpaMuMga) C OpUMEHeHHeM  (opMyn,  BBIYHCIATH
COOTHOILIEHUS MEXAYy IUIOIAJsIMU  IIOBEpXHOCTEH, o0O0bEMaMu
M0I00HBIX MHOTOTPAaHHUKOB

7.15

OnepupoBaTh NOHATUAMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUHU (PUTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MHYOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPEACTaBICHHYIO Ha
yepTexax U pUCyHKax

7.17

[TpumensTh reoMeTprueckre (PaKThl sl PEUICHHs] CTEPEOMETPHUUECKHUX
3aja4, MPEANoiaralouMX HECKOJIbKO IIaroB PELICHHS, €CIU YCIOBUS
MPUMEHEHUS 33]IaHbI B IBHOU (opme

7.18

[TpumeHsTh TpOCTEilline NporpaMMHBIE CpPEACTBA U BJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CHUCTEMBl MPU PEIICHUH CTEPEOMETPHUUECKHUX
3a1au

7.19

[TpuBOIUTH MpUMEPHI MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B IpUpOJIE U
YKU3HU, pacCliO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[IpuMeHsTP TONYYEHHbIE 3HAHWS HA MPAKTHKE: aHAJTU3UPOBAThH
peanbHbIe CUTYallMd W NPUMEHATh M3YYCHHBIC TOHATHS B TpoIecce
MOWCKA pEIICHUs] MaTeMaTHYeCKH C(HOPMYIHMPOBAHHON MPOOIEMBI,
MOZIETTMPOBATh peajbHbIC CUTYalllu Ha S3bIKE TEOMETPHUH, UCCIECI0OBATh
IOCTPOEHHBIE MOJEIH C UCIIOJIb30BAHUEM T'€OMETPUYCCKUX MOHATHI U
TEopeM, amnmapaTa ajaredpsl, pemaTh IPaKTHYECKUEe 3aJa4M, CBI3aHHbIC
C HaXOXJIEHUEM I'€OMETPHUECKUX BEITUYNH

11 KIIACC

Kon
nposep

IIpoBepsiemMble npeIMeTHbIE Pe3yJIbTATbl 0CBOCHHS] OCHOBHOM
00pa3oBaTeILHON NPOrPaMMBbI CpeIHEero o01ero odpa3oBaHusi




AECMOI0

pe3yJbT
aTa
6 I'eomerpus
OnepupoBaTh MIOHATHSIMU: MATUHAPUYSCKas MTOBEPXHOCTb,
6.1 oOpasyromue IMUIHHAPUYECKON MMOBEPXHOCTH, MWJIMHIP, KOHUYECKAS
' MOBEPXHOCTh, OOpa3yrolue KOHUYECKOH IMOBEPXHOCTH, KOHYC,
ceprueckas MOBEPXHOCTh
6.2 PacrioznaBath Tena BpameHus (MUIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTYYSHHSI TEJ BPAILICHHS
6.4 KnaccudumupoBars B3auMHOE pacofioKeHHE cephl U MIIOCKOCTH
OnepupoBaTh MOHATHUSMH: IIAPOBOM CETMEHT, OCHOBAaHHME CETMCHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJI0M, OCHOBAHUE IIAPOBOrO CJIOsI, BHICOTA
IIApPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Beraucisate 00BEMBI M TUIOMIAM TOBEPXHOCTEH TeN BpalllCHHS,
' T€OMETPUUYECKHUX TEJI C MPUMEHEHHEM (POPMYIT
OnepupoBarth MOHATHSIMH: MHOTOTPAaHHHK, BIIMCAHHBIM B cdepy H
6.7 OMHMCAHHBIN OKOIO cdepbl, cdepa, BOUCAHHAS B MHOTOTPAHHUK WIIH
TEJIO BpaIlEHUS
6.8 BbluucasTh COOTHONICHHS MEXIY IUIOIMIAAIMHU TOBEPXHOCTEH U
' 00BbEMaMU TIOZOOHBIX TEI
6.9 N300paxkath u3ydaembie GUTYPBI OT PYKH U C IPUMEHEHHUEM MPOCTHIX
’ 4epTEKHBIX HHCTPYMEHTOB
BbITIOTHATE  (BBIHOCHBIC) IUIOCKHE YEPTEKH W3 PHUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (PUTYp: BHI CBEpXY, COOKY, CHU3Y; CTPOUTHb CCUCHHS TEi
BpaIeHus
N3Bnekarh, MHTEPIPETUPOBATh U MPEOOPA30OBBIBATE HHPOPMAIHIO O
6.11 IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUrypax, MpelncTaBICHHYIO Ha
YepTekKax U pUCyHKax
[IpumensaTh reoMeTpuueckre (PakThl IS PEIICHUSI CTEPEOMETPHUECKUX
6.12 3a/1a4, IPEINOoJIaralolliuX HECKOJIBKO IIaroB PELIEHUs, €CIM YCIOBHS
NPUMEHEHHUS 3aJIaHbI B SBHOU (hopMe
6.13 OnepupoBarh OHATHEM: BEKTOP B IIPOCTPAHCTBE
BBITIOTHATE IEHCTBUSI CIOYKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB M
6.14 YMHOXKCHHSI BEKTOpa Ha YHCIIO, OOBSCHATh, KAKUMH CBOMCTBAMH OHH
o0JazaroT
6.15 [IpuMeHsATh MpaBuIO NapajvieNenuIea IPU CI0KEHUH BEKTOPOB
6.16 OrniepupoBaTh MOHSATHSAMU: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE,

BCKTOpP, MOAYJIb BCKTOpPA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BECKTOPA,




yroia MEXKXAy BCKTOpPpaMH, CKaJIIpHOC TIIPOU3BCACHUC BCKTOPOB,
KOJUIMHCAPHBIC U KOMIIJIAHAPHLIC BEKTOPbI

6.17

HaXOI[I/ITB CyYMMY BEKTOPOB M IPOU3BCACHHE BCKTOpPA HA YHUCIIO, YI'OJI
MCXKAY BCEKTOpaMH, CKaJIIpHOC ITPOM3BCACHHUC, pacCKJIaAbIBaTbhb BEKTOP
IO ABYM HCKOJUJIMHCAPHBIM BCKTOpPaM

6.18

3a,I[aBaTB IIJIOCKOCTh YPAaBHCHHEM B HeKapTOBOﬁ CUCTEME KOOpAMUHAT

6.19

Pemwate mpocredinue reoMeTpUYECKHME 3aJa4d  Ha I[PUMEHEHHUE
BEKTOPHO-KOOPJAMHATHOT'O METO1a

6.20

Pemrats 3aJa4ud Ha J0Ka3aTCIbCTBO MAaTEMAaTHYCCKHUX OTHOIIICHUH H
HaXO0XXACHUEC I'COMETPUUCCKUX BEJIMYUH I10 o6pa3uaM WA aJIrOpUuTMam,
IMIPUMCHS HU3BCCTHBIC METOAbI Ipu pPEUICHUA CTaHAAPTHBIX
MAaTeMaTHYCCKUX 3a1a4

6.21

[IpumeHsTh mNpoCTEHIINEe MPOrpaMMHBIE CPEACTBA U JIIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CHUCTEMBI TMPU PEUICHUU CTEPEOMETPUUECKUX
3a1a4y

6.22

[TpuBOIUTH MIPUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPHUPOJIE U
YKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE

6.23

[IpuMeHsTh TMOMy4YEHHbIE 3HAHUS Ha TPAKTUKE: AaHAJIU3UPOBATH
pealibHble CUTyallUM U NPUMEHSATHh W3Y4YCHHbIC MOHATUS B IpoLEcce
MOKMCKAa pEeHIeHUs MaTeMaTH4ecKH C(HOpMyIHpOBAaHHOW MPOOIEMBI,
MOJIEJIMPOBATh pealIbHbIE CUTYallUU Ha SI3bIKE T€OMETPUH, UCCIIEIOBATD
MOCTPOCHHBIE MOJIENI C UCIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATHI U
TEOpeM, arnapara ajireopsl, peuaTh MpakTUYECKUe 3a7auu, CBI3aHHbIC
C HAXOXKJEHUEM F€OMETPUUYECKUX BEITUYUH




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Ko

IIpoBepsiemMblii 3JIeMeHT COiep:KAHUSA

['eomeTpus

7.1

OcCHOBHbIE  TIOHSATUS  CTEepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb,
npocTpancTBO. [loHATHE 00 aKCHMOMATHYECKOM MOCTPOCHHH CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIEIACTBUS U3 HUX

7.2

B3aumHoe pacnosnoxxkeHue NpsSMbIX B TIPOCTPAHCTBE: IE€PECEKAIOIIHUECs,
napajuieJIbHble W CKpellMBaromuecs npsimbie. [lapaiienbHOCTh MPSMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: IMapajuielibHbIE MpsIMble B MPOCTPAHCTBE,
NapajyieIbHOCTh TPEX NPSAMBIX, MapauIeIbBHOCTh HPSMOM U TUIOCKOCTH.
Vripic  COHANpaBlICHHBIMA ~ CTOPOHAMH, YroJll MEXIy TMpsSMbIMA B
npoctpancTBe. [lapamienbHOCTh TUIOCKOCTEH: MapaieNbHble II0CKOCTH,
CBOICTBa TMapajulebHBIX IUIOCKOCTEH. [lpocTelinine mnpocTpaHCTBEHHBIE
burypbsl Ha TIUIOCKOCTH: TeTpaj’ap, KyO, mapajieienure]l, MOCTPOCHHE
CceYeHuM

7.3

[TepieHAUKYJIAPHOCTD NPSAMOM U IUIOCKOCTH: NEPIEHIUKYIIAPHBIE NIPSIMbIE B
IIPOCTPAHCTBE, NIPSIMBbIE NTApAJUICIbHBIE U NEPIECHANKYISIPHBIE K IIJIOCKOCTH,
IIPU3HAK IEPIEHAUKYISPHOCTH HPSIMOW M IUIOCKOCTH, TEOpPEMa O NPAMOHN
NEPIEHANKYJIAPHOM IIJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJI MEXAY NPAMOU
U IUIOCKOCTBIO, JABYTPAHHBIM YroOJ, JUHEWHBIM Yyroj JBYTPaHHOrO YrJa.
[leprieHaUKyYISp W HAKIOHHBIC: PACCTOSHME OT TOYKU 10 IIJIOCKOCTH,
paccTosiHHE OT MPSAMOW 10 TUIOCKOCTH, MPOEKUUs (PUTYphl HA TIOCKOCTb.
[IepieHAUKYJIAPHOCTD IUIOCKOCTEH: NPU3HAK HNEPHEHIUKYISAPHOCTH JBYX
II0CcKOCTeN. Teopema o TpEX nepneHauKysapax

7.4

[IoHATHE MHOTOIpaHHMKA, OCHOBHBIE 2JIEMEHTHI MHOIOTPAaHHUKA, BBIITYKIIbIC
U HEBBIIIYKJIbIE MHOIOIPAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-
yrojabHas IpU3Ma, I'PaHU M OCHOBAHMUSA IIPU3MBI, IIpsAMas U HAaKJIOHHAas
npu3Mbl, OOKOBas M TOJHAas IOBEPXHOCTb Npu3Mel. Ilapamnenenunen,
IIPSIMOYTOJIBHBIN Napajijiesienunes U ero csoicrsa. Ilupamuna: n-yronpHas
nUpamuia, rpaHd U OCHOBAaHUE MUPAMUbI, OOKOBAs U MOJIHAS IOBEPXHOCTh
NIUPAMUAJbl, NPABWIbHAA U YCEYEHHAs NHUpaMUAA. ODJIEMEHTHl IPU3MBI U
nupamusl.  I[IpaBunpHblE  MHOIOTPAaHHUKM:  IOHATHE  IPABHIIBHOIO
MHOI'OI'PAHHMKA, IIPABUJIbHAS IIPU3MaA U NIPAaBUIIbHASA NIUPaMUAA, IPaBUIbHAsS
TpeyrojbHas NUpamMHuaa U IpaBWIbHBIN TeTpasap, KyO. IlpeacraBineHue o
IIPAaBUJIBHBIX MHOTOTPAaHHUKAaX: OKTadp, MAOACKAdAp U HKOCA3pyrue




CeueHus pu3Mbl U MUPaMUJIbL

7.5

CI/IMMCTpI/IH B IPOCTpPaHCTBE: CUMMETPHSA OTHOCHUTCIIBHO TOYKH, HpHMOfI,
IUIOCKOCTH. DJIEMEHTHI CUMMCTPHUU B IIHpaMuJax, IapaJlICICIIUIICAaAX,
IMpaBUJIbHBIX MHOT'OI'PAaHHHUKAX

7.6

Bbruncnenue 51eMEHTOB MHOTOIPAHHUKOB: pé&Opa, AuaroHaiu, YIJIbL.
[Tnomanas G0KOBOM MOBEPXHOCTH M TIOJHON MOBEPXHOCTU MPSAMOU MPU3MBI,
IUIOIIA/Ib OCHOBAHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMOUN MPU3MBI.
[Tnomans GOKOBOW MOBEPXHOCTH U MOBEPXHOCTH MPABUIBLHOW MHUPAMUJIBI,
TeopeMa o miomaan yceu€HHoi nupamuisl. [lonstue 06 o0néme. OOBEM
MUPAMU/JIBL, TPU3MBI

7.7

[TonoGubie Tema B mpocTpaHcTBE. COOTHOMICHHS MEXAY IUIOMAIIMU
MOBEPXHOCTEH, 00bEMaMHU MOJOOHBIX TEI

11 KIIACC

Kon

HpOBepﬂeMblf/i IJIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

Hunuaapuyeckass  MOBEPXHOCTb,  OOpa3ylollde  IMUWIMHIPUYECKON
MOBEPXHOCTH, OCh IMJIMHIPUYECKON MoBepXHOCTH. LlmnHap: ocHoBaHUS
1 OOKOBas MMOBEPXHOCTh, 00pa3yromias u 0cCh, MJIOLAAb OOKOBOW U MOJIHOM
MMOBEPXHOCTHU

6.2

Konunueckas moBepxHOCTh, 00pa3yronire KOHMYEeCKOH MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKON MoBepXHOCTH. KOHyC: OCHOBaHME U BEpIIUHA,
oOpa3yolmias M OCb, IUIOMAAbL OOKOBOM U IIOJIHOM MOBEPXHOCTH.
VYceu€Hublii KoHyC: oOpa3yrolue HM BBICOTa, OCHOBaHUSI M OOKOBas
IIOBEPXHOCTH

6.3

Cdepa u map: ueHTp, pamuyc, Tuamerp, IUIOMAAb MOBEPXHOCTH CEpHI.
B3aumHuoe pacnosnoxenue cepbl u TUIOCKOCTH, KacaTeilbHas TIOCKOCTh K
chepe, wiomanb chepsl

6.4

N300paxkeHne Ten BpalleHHs Ha IUIOCKOCTH. Pa3BépTka uuiuHIpa u
KOHYycCa

6.5

KomOunamuu Tenm BpamieHWs W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OIMCaHHBIM 0KOJIO cdepsl, cdepa, BIUCAaHHAS B MHOIOI'PaHHMK, WIH TEJIO
BpalICHUA

6.6

[Tonstre 06 o6wvEMe. OcHOBHEBIE CBoiicTBa 00BEMOB Ten. Teopema 00
00BEME TIPSIMOYTOJIBHOTO Mapaliesienumneaa U ciencTBus u3 Heé. O0béM
UIAHIPA, KoHyca. O0bEM Iapa U miomaas cepsl

6.7

[TogoOubie Tena B mpocTpaHcTBE. COOTHOIIECHUS MEXAY IUIOMIAASIMU




MOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX Tel

6.8

Ceuenust muiMHApa (MapajjielibHO U MEPHEHIUKYISIPHO OCH), CEUECHHUS
KOHyca (TmapajieIbHOE€ OCHOBAaHUIO M MPOXOJAIIEE Yepe3 BEpIIMHY),
CeueHus 1apa

6.9

BGKTOp Ha INIOCKOCTH KW B IIPOCTPAHCTBCE. CrnoxeHne W BBIYHTAHHE
BCKTOPOB. YMHOKEHHE BCKTOpa Ha YHUCJIO. Paznoxenue BEKTOpa 110 TpeM
HCKOMIUIAHAPHBIM  BCKTOpaM. HpaBI/IJ'IO napauicicnuicaa. Pemrenne
3aaa4, CBA3aHHBIX C IPUMCHCHUEM ITPpaBHJI I[GI\;ICTBHI;'I C BCKTOpaMHu

6.10

IIpssMoyronpHas cucremMa KOOpAMHAT B ImpocTpaHcTBe. KoopauHartsl
BekTopa. [Ipocreiimme 3agauyn B KOOpAUMHATAX. YTOJ MEXAY BEKTOPAMH.
CkanisipHO€ IIPOM3BENECHUE BEKTOPOB. BpluncieHue yrioB MeExXIy
MPSIMBIMU U TUIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIN METOJ IPU PELICHUU
reOMETPUUYECKUX 33/1a4




HHPOBEPSAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUA
K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM
OBPA3OBATEJBHOM ITPOI'PAMMBI CPEJTHET'O OBILEI'O
OBPA30OBAHUA

Kon
nposeps
€MOoro
TpedoBa
HUA

IIpoBepsiemble TPeOGOBaAHMS K NMPeIMETHBIM pe3yJibTaTaM
OCBOEHUSI OCHOBHOI1 00pa3oBaTe/IbHOM POrpaMMbl CpeIHero
001Iero oopazoBaHus

Bnanenue MeromamMu 10Ka3aTenbCTB, aITOPUTMAaMHU PELICHUs 3a]ad;
yMeHHe (GOopMyIUPOBaTH U ONEPUPOBATH MOHATUSMU: ONPECIICHUE,
aKcuoma, Teopema, CJIEICTBUE, CBOWCTBO, NPU3HAK, J0KA3aTENbCTBO,
paBHOCUJIIbHBIE  (DOPMYIMPOBKHM;,  NPUMEHSATH  UX;  YMEHHUE
dopmynupoBaTe 00paTHOE H MPOTHBOIOJIOXKHOE YTBEPXKACHUE,
NPUBOAUTH NPUMEPBl W KOHTPIPUMEPBI, HCIOJIb30BAaTh METOJ
MaTeMaTUYeCKOn WHYKLNH; MPOBOJIUTH JIOKa3aTesIbHbIC
pacCyXJIeHHsT TIpU PpEIIEHWH 3a/Jad, OLEHHUBATh JIOTMYECKYIO
MpPaBUIBHOCTh PACCYXKJICHHM; YMEHHE ONEPUPOBATH MOHATUSIMHU:
MHOECTBO, IOJMHOKECTBO, OIEpalMy HaJ MHOXXECTBAMHU; YMEHHE
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBINA armapar Uisi ONHUCAHMS
peaNbHBIX NPOLECCOB U ABJICHUM U MPU PELICHUH 3a/1a4, B TOM YUCIIE
U3 JIPYTUX Y4eOHBIX MPEAMETOB; YMEHHUE OMEPUPOBATH MOHITHIMHU:
rpad, cBa3HbIA Tpad, AepeBo, LMK, Tpad HaA IUIOCKOCTH, YMEHHUE
3aaBaTh M ONHUCHIBaTh  Tpadbl  Pa3IUYHBIMH  CIIOCOOAMU;

UCIIOJIb30BaTh Tpadbl P PEIICHUN 33]1a4

VYMeHue onepupoBaTh MOHATUAMU: HATypalbHOE YUCIIO, LI€J0€ YHCIIO,
CTENEHb C LEJNbIM II0KA3aTeleM, KOpPEHb HaTypalbHOM CTEIECHH,
CTEINEHb C PallMOHAJIBHBIM [10Ka3aTelIeM, CTEIeHb ¢ ACHCTBUTEIbHBIM
nokaszareiaeM, Jorapupm UMciIa, CHHYC, KOCHHYC M TaHTEHC
IIPOM3BOJIHOIO YKCJIA, OCTATOK IO MOAYJIIO, PallMOHAIBHOE YHCIIO,
UPPALMOHATIBHOE  YHUCJIO, MHOXKECTBA  HATYpaJIbHbIX,  LIEJbIX,
paLlMOHATIBHBIX, JACHCTBUTEIBHBIX 4YHCEN; YMEHHME HCIOJIb30BaTh

IMPU3HAKH NCIIUMOCTH, HanMMEHBITHH O6H_[I/II\/JI JACINUTCIIb U HAMMCHBIICC




oOuiee KpaTHOE, aNropuT™ EBKIMIA pH pelIeHnH 3a/1a4; 3HaKOMCTBO
C pa3IMYHBIMU IO3UIMOHHBIMH CHUCTEMaMHU CUHUCICHHS; yMEHUe
BBINOJIHATH BBIYUCIIEHHE 3HAUEHUH 1 peoOpa3oBaHus BbIPAKEHHUH cO
CTENEHsAMH U Jorapupmamu, npeoOpa3oBaHus APOOHO-pALIIOHAIBHBIX
BBIPAXEHUI; yMEHHUE ONIEPUPOBATh NOHITUSIMMU: OCIIEI0BATEILHOCTD,
apudMeTHuecKasi ~ mporpeccusi, TIeOMETpHYEecKas  Iporpeccus,
OeckOHEYHO yOBIBAIOIIAs TEOMETpUYEcKas IPOTPECcCHs; yMEHHE
3aJaBaTh IIOCJIEJOBAaTEJIBHOCTH, B TOM UHUCIE C IIOMOIIBIO
PEKYpPpeHTHbIX  (OpMyJ; yMEHUE  ONEepUpoBaTb  MOHATHAMHU:
KOMILIEKCHOE YHCII0, CONPSKEHHbIE KOMILUICKCHBIE YMCIa, MOAYNIb U
apryMeHT KOMIUIEKCHOI0 uyHcia, popMa 3aici KOMIUIEKCHBIX YUCel
(reomeTpuyeckas, TPUIOHOMETpUYECKas M ajredpanyeckas); yMeTb
IPOM3BOJIUTH apU(PMETUUYECKHE IEHCTBUSI C KOMIIJIEKCHBIMU YUCIIAMU;
OPUBOJIUTH  NPUMEPHl  UCIOJB30BAaHUS  KOMIUIEKCHBIX  YHCEl,
OIEpUpPOBaTh MOHATHAMM: MaTpuua 2x2 u 3X3, omnpenesiuTenb

MaTpHULIbl, FEOMETPUUECKUN CMBICIT ONIPEAETUTEINS

YMeHue onepupoBaTh MOHATUSIMU: palliOHAIbHbIC, UPPAIHOHAIIbHBIC,
MOKa3aTelbHbIE, CTETECHHBbIE, norapudmuueckue,
TPUTOHOMETPUYECKUE YPABHEHUS M HEPABEHCTBA, MX CHUCTEMBI;
YMEHHE OIEpUpOBaTh MNOHATUSIMH: TOXKAECTBO, TOXKIACCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHUU U
HEPABEHCTB, PABHOCWJIBHOCTh YPaBHEHHI, HEPABEHCTB U CHCTEM;
YMEHHUE pellaTh YpPaBHEHHs, HEPABEHCTBA W CUCTEMBI C IMOMOIIBIO
pa3IMyYHbIX NPUEMOB; pelllaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI C
napameTpoM; IPUMEHSATh YPAaBHEHHS, HEPABEHCTBA, UX CUCTEMBI JUIs
pellleHnsT MaTeMaTU4YecKuX 3aJad M 3a7ad M3 pa3IMuHbIX obyacTteit

HAyK{ U PEAIbHOU KU3HU

YMeHue onepupoBaTh MOHATUAMH: (DYHKIUS, YETHOCTh (DYHKIUH,
HEePUOANYHOCTh (DYHKIUH, OTPAaHHYCHHOCTh (DYHKIIMH, MOHOTOHHOCTb
¢yHkuuu, sSKcTpeMyMm (QyHKIUHM, HauOosibllee W HauMEHbIIEe
3HaueHHA (QYHKIMM Ha TPOMEKYTKE, HeNpepblBHAsS —(QYHKIMS,
acuMITOThl Tpaduka (QyHKIUHM, TepBas M BTOpas MNPOU3BOIHAS
(GyHKIMH, TeoMeTpudecKuid W (U3NYecKuil CMBICT IMPOU3BOJHOM,

nepBooOpa3Has, ONpENCNEHHBI HHTErpajd; YMEHHE HaXOIUTh




acUMIITOTHI rpaduka (YHKIHUW; YMEHHE BBIUYUCIATH MPOU3BOJHBIC
CYMMBI, IIPOU3BEJCHNS, YACTHOIO U KOMIO3ULIMN (DYHKIMH, HAXOAUTh
ypaBHEHHME KacaTedbHOW K rpaduky (GYHKIMH; YMEHHE HaXOAWUTh
IPOM3BOJHBIE DJIEMEHTapHbIX (YHKLUMH; YMEHHE HCIOJIb30BaTh
HPOM3BOJIHYIO JUISI HCCIEA0BaHUS (DYHKIIHMIA, HAXOAUTh HAMOOJbIINE U
HaMMEHBIINE 3HAYCHUS (YHKLUH; CTPOUTH rpaUK MHOTOUICHOB C
UCIIOJIb30BAaHUEM almapara MaTeMaTH4eCKOro aHalu3a; NPUMEHATH
IPOU3BOJHYIO I  HAXOXJAEHUS  HAaWIydlllero  pelieHHus B
IPUKJIAJHBIX, B TOM YUCJI€ COLUAIBHO-IKOHOMHUYECKUX U (PU3NYECKUX
3ajjayax; HaXOAUTh IUIomAgd U O0BEMBI (UIYyp € MOMOILIBIO
MHTETpalla; MIPUBOIUTH IIPUMEPBI MATEMaTHYECKOTO MOJIEITMPOBAHUS C

noMouIbio AuddepeHnanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh NOHATHAMU: Tpapuk QyHKUUH, oOpaTHas
GYHKIMS, KOMIO3UIMS QYHKIHMHA, THHEHHAsS QYHKIMSA, KBaJpaTHYHAS
¢ynkuus,  paunMoHaimbHas — (QYHKOMSA,  CTEMEeHHas  (QyHKIu,
TpUroHoMeTpudeckue (yHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHUE
¢yHKIMU, TOKazaTenbHas M Jorapupmuueckas (yHKIHUU; yYMEHHUE
CTPOUTH TPA(UKN N3YYCHHBIX (QYHKLHUH, BHIIOIHATH PEOOpPa30BaAHUS
rpadukoB  QyHKIOMIA, UCHONB30BaTh TpaduKH JUIsI  HU3YUCHHS
IPOLIECCOB ¥ 3aBHCUMOCTEH, P PEIICHNUH 33/1a4 U3 IPYTUX y4eOHBIX
OpeMETOB M 3a7ad M3 pealbHOW JKM3HM; BBIpaXkaThb (GopMyliaMu
3aBUCHMOCTH MEXAy BEIMYMHAMM; HCIIOJIb30BaTh CBOWCTBA H
rpadukn QyHKIUH A7 pelieHus ypaBHEHUM, HEPAaBEHCTB M 3a7ay C
napaMeTpamu; U300pakaTb Ha KOOPAWHATHON IJIOCKOCTH MHOXKECTBA

pELICHUI YpaBHEHHM, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3a/lay Pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLEHTHI, I0JIU M YacTH, Ha JBUKEHHUE, pabOTy, CTOMMOCTh TOBApPOB
U yCIyr, HaJOTH, 33Ja4d W3 OOJACTH YIpaBJICHUS JUYHBIMH U
ceMeiiHbIMU  ()MHAHCAMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHUS,
HEpPAaBEHCTBA M MX CHUCTEMBl 110 YCJIOBHMIO 3aJaud, HCCIIENOBATh
MOJTy4€HHOE PEIlIEHUE U OLIEHHWBATh MPaBIONOJ00HOCTh PE3YyIbTaTOB;
YMEHHE MOJEIIMPOBATh PEAJIbHbIE CUTYyallMd Ha SI3bIKE MAaTeMAaTHUKWU;
COCTaBJISITh BBIPAXKEHUS, YPABHEHHUSI, HEPABEHCTBA U UX CHCTEMBI IO

YCJIOBUIO 3aaa4u, HUCCICI0BATH IMOCTPOCHHBIC MOACIN C




MCII0JIb30BaHUEM amrapara aareOpbl, THTEPIPETUPOBATH [10JTYy4E€HHbII

pe3ynbTaT

YMeHHe OnepupoBaTh IMOHATHSIMH: CpeaHee apudMeTHUecKoe,
MeaHa, HanOoJIbIIee U HAUMEHBIIIEE 3HAYCHHSI, pPa3Max, THUCIICPCHS,
CTaH/JapTHOE OTKJIOHCHUE 4YHCJIOBOIO HAa0Opa; yMCHHE W3BIICKATb,
UHTEPIIPETHPOBATh WHPOPMAIIHIO, MPEICTABICHHYIO B TabiuIaxX, Ha
nuarpamMmax, —rpadukax, —OTpaKalollyld CBOMCTBA  pealbHBIX
IPOILIECCOB M SIBJICHUH; TMPEACTABISATh HHPOPMAIMIO C MOMOIIBIO
TAOJUIl ¥ JUarpamMM; HCCJICIOBATh CTATHCTUYCCKHE TaHHBIC, B TOM
qucie ¢ TPUMEHEHHEM TIpadHUyYecKuX METOIOB M  AIICKTPOHHBIX
CpencTB; TpadHuyuecKd HCCIeNOBaTh COBMECTHBIC HAOTIOACHUS C

IMOMOIIbIO JUAr'paMM paCCCUBAHUA U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHATUAMH: CIYyYaHBIA ONBIT M CilydailHOE
cOObITHE, BEPOSITHOCTH CIIYYaWHOTO COOBITHS, YMEHHE BBIYHCIIATH
BEPOATHOCTb C HCIOJB30BAaHUEM IpaQHUUEeCKUX METOAOB; MPUMEHSIThH
(bOpMyIIBI CIIOKEHUS U YMHOXEHHUS BEPOSATHOCTEH, (hOPMYITy TIOTHOM
BepoATHOCTH, (Gopmyny bepHymin, komOuHaTtopHble (akTbl U
(GbOopMyIIbI; OIEHUBATH BEPOSTHOCTU PEATBHBIX COOBITHUN; yMEHHE
ONEepUpPOBaTh TMOHATHSAMU: CiIydailHass BeIMYMHA, paclpeaeIcHue
BEPOSITHOCTEM,  MareMaTHM4ecKoe  OXHUAAHHE,  JUCIepcCus |
CTaH/JapTHOE  OTKJIOHEHHWE  CIydyalHOW  BeNMYMHBI,  (YHKIUH
pacnpeneleHds U IJIOTHOCTH PAaBHOMEPHOIO, I10Ka3aTEeIbHOTO U
HOPMAJIbHOTO pacHpellelieHHi; yMEHHE HCIOIb30BaTh CBOICTBa
M3YYEHHBIX paclpeiesieHUil JUisi pelIeHHs] 3a/iay; 3HAKOMCTBO C
MNOHATUSIMM:  3aKOH  OOJBIIMX  YHCEN, METOAbl  BBIOOPOYHBIX
UCCJIEI0BAHUM; yYMEHHE NPUBOAUTH MNPUMEPHI NPOSBICHHUS 3aKOHA
OOJIBIIMX YHUCEN B MPUPOJIHBIX U OOLIECCTBEHHBIX SBIICHUSAX; YMEHHE
ONEepUpOBaTh  MOHATUSAMM: COYETaHUE, T[EPEeCTaHOBKAa, YHUCIIO
COUeTaHWl, 4YHUCJIO TepecTaHoBOK; OuHOM HbloTOHA; yMmeHHe
MPUMEHSTh KOMOWHATOpPHBIC (DAKTBI W PACCYXKACHUS ISl PEUICHUS
3a]a4; OLIEHWBAaTh BEPOSITHOCTH pEaJbHBIX COOBITHIA; COCTaBIATH
BEPOSITHOCTHYIO ~ MOJIeJIb M MHTEPIPETUPOBATH  IMOJTYUYEHHBIN

pe3ynbTaT

YmMmenue OICprUpOBaTh IOHATHAMH: TOYKaA, IIpsAMasA, IIJIOCKOCTb,




IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IJIOCKUM yrodi,
JIBYTPaHHBIA Yroji, TPEXTPaHHBIA YToJl, CKpEUIMBAIOIINeCs MpsMbIE,
NapauIeIbHOCTD U NEPIEHIUKYIIPHOCTD MPSIMBIX U MJIOCKOCTEH, Yo
MEXJly MPSIMBIMHU, YTOJI MEXKIY MPSAMON U IMJIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMH, PAacCTOSHUE OT TOYKU M0 IUIOCKOCTH, PACCTOSHUE
MEXIy HpsIMBIMU, PAcCTOSHUE MEXAY IIJIOCKOCTSAMHU; YMEHHUE
UCTOJIB30BaTh MPHU PEIICHUM 3a/a4 W3ydeHHbIE (aKThl U TEOPEMBI
IUIAHUMETPHH; YMEHHUE OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO
MHUpa;  CTPOMTH  MaT€MaTH4YeCKUe  MOJEIU C  I[OMOIIBIO
FeOMETPUYECKUX TMOHATUN M BEIUYMH, PElIaTh CBSI3aHHbIE C HUMH

IMPAKTUYCCKUEC 3aJa4n

10

YMeHue oneprupoBaTh NOHATHAMHU: II0MAAL PUTYPBI, 00bEM UTYPHI,
MHOTOT'paHHHK, NIPaBUJIBHBIH MHOTOT'paHHHK, ceueHue
MHOTOTpaHHHKa, Ky0, mapaieenumnes, pu3Ma, mupamuaa, Gurypa u
IOBEPXHOCTh BpAICHUs, LWIMHIP, KOHYC, map, cdepa, MIomanb
ceppl, MJIOMAAb MOBEPXHOCTH NHPAMHUABL, TPU3MBI, KOHYyCa,
WIMHAPA, O00béM Kyba, MPAMOYTOJBHOTO MapajuieNienuIe/a,
NUpaMuzpl, TPU3MBI, IWIMHApPA, KOHyca, Iapa, pa3BEPTKa
MOBEPXHOCTH, CEYCHHUS KOHYCa M IWIMHAPA, NMapaulelbHbIe OCH U
OCHOBaHMIO, CEYECHHE Iapa, IUIOCKOCTh, Kacaromascs chepsl,
IWIMHPA, KOHYCa; YMEHHE CTPOUTh CEYCHHE MHOTOTPAHHUKA,
n300pakaTh MHOTOTPaHHUKH, (UTYPHl U TIOBEPXHOCTH BpAICHUS, UX
CEUEHMs, B TOM YHCIE C MOMOIIBIO 3JEKTPOHHBIX CPEJICTB; yMEHHUE
INPUMEHATh CBOMCTBAa TEOMETPHYECKHX (HUTYP, CaMOCTOSTEIHHO
dopMynupoBaTh  OmpeAereHHUs H3y4aeMbIX (UTYp, BBIABHraTh
TUIIOTE3bl O CBOWCTBaX M TPU3HAKAX TEOMETPHUECKHX (UTryp,
00OCHOBBIBaTH ~ WJIM  ONpOBEpraTb HMX; YMEHHE IPOBOAUTH
Ki1accuukanuio (GUryp IO pa3IMYHBIM IPU3HAKaM, BBIOJIHAT

HGO6XOZ[I/IMBIG AOHNOJHHUTCIIBbHBIC ITIOCTPOCHUA

11

YMeHue OnepupoBaTb IMOHATUAMU: [JIBUKCHHUC B IIPOCTPAHCTBC,
HapaJuIebHBIN IEPEHOC, CHMMETPUS Ha TNIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHHe Moa00us, MonoOHBIE (GUTYpHI; yMeHHe
pacro3HaBaTh paBHbIC U MOA00HBIE (GUTYPHI, B TOM YHCJIE B IPUPOJIE,

HCKYCCTBC, apXUTCKTYPC; UCIIOJIb30BATh TCOMCTPHUICCKUC OTHOIICHUA




pu pClICHUU 3aada4Y; HAXOAUTb I'COMCTPHUYCCKHUC BCIMYMNHLBL (I[J'II/IHa,
yroj, IUIoaab, 00bEM) NPH PEUICHUH 3aqad W3 APYIHX y4eOHBIX
OpeJIMETOB W W3  peajbHOM  JKU3HU, YMCHHE  BBIYUCISTH
reOMETPUYECKUE BEMUYMHBI (IJIMHA, YTOJI, TUIOIIa (b, 00BEM, TUIOMIA/ b
MIOBEPXHOCTH), UCTOJNB3Ys H3y4eHHBIE (POPMYIJIBI U METOIbl, B TOM
YUCIIC: Iomanb IMMOBCPXHOCTHU nmupamMuabl, IMPU3MBbI, KOHYCa,
MWIMHApA, TUOmanb cdepbl; 00bEM Kyba, NPSIMOYTOJIHHOTO
napajulelenuresa, MUpaMyuabl, IPU3MbI, LWIMHIpPA, KOHYyca, LIapa;

YMEHHE HaXOJIUTh OTHOIIIEHUE 00BEMOB MOJOOHBIX (DUTYD

12

YMenue ONCprupoOBaTh IIOHATHUAMMUN MpsAMOYToJibHas cucreMma
KOOpAuHAaT, BCKTOpP, KOOpAWMHATBI TOYKH, KOOPAWHATHI BCKTOpA,
CymMMa BCKTOPOB, IIPOMU3BCACHHUE BCKTOpa HaA YHUCIO, PAa3JI0XKCHUC
BCKTOpa 110 63.3I/ICY, CKaJIIpHOC IMPOU3BCACHUC, BCKTOPHOC
IMPOU3BCACHUC, YIoJl MEXKAY BCKTOpaMH; YMCHHC HCIIOJIbB30BaTh
BCKTOpHHﬁ n KOOpI[I/IHaTHBIf/'I MCTOA IJid PCICHUA I'COMECTPUUCCKUX

3a/1a4 ¥ 33724 IPyrux y4eOHBIX MIPEIMETOB

13

YMmeHue BBIOMpAaTh MNOAXOASAIIMNA METOH JUIS pELICHHUS 3aJauH;
NOHUMAHWE 3HAYUMOCTHM MATEMAaTHKA B M3YyYCHUHM MPUPOIHBIX U
OOIIECTBEHHBIX IMPOLIECCOB U SIBJICHUI; yMEHHE paclo3HaBaTh
MpOSIBJICHUE 3aKOHOB MAaTEMaTHUKU B MCKYCCTBE, YMEHUE MPUBOAUTH
MpUMEpPbl MaTEMAaTHYECKUX OTKPBITHM POCCUHUCKOM W MHPOBOM

MaTEeMaTUYECKON HayKH




HEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, ITPOBEPAEMbBIX
HA EI'D IO MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Kon

1 Yuciia 1 BBIYUCICHUS

1.1 Harypanbnbie u nensie yncna. [Ipu3Haku Je1MMOCTH HETbIX YUCE

12 Panmonansheie yncia. OOBIKHOBEHHBIC U JECSITHYHBIC TPOOH, IPOILICHTHI,
' OCCKOHEYHBIC MTEPUOTUUECKHUE TPOOH

13 Apudmernueckuii KOpeHb HaTypalbHOW creneHu. JleHWcTBUs ¢
' apu(MeTHYeCKUMHU KOPHSIMH HaTypalbHON CTEIIEHH

1.4 Crenenb ¢ 1menbiM  mokazareieM. CTeneHb € palMOHAIBHBIM
' nokasareneM. CBOWCTBa CTENEHU

L5 CuHyc, KOCHMHYC W TaHI'€HC YHCJIOBOI'O aprymMeHTa. ApKCHHYC,
' apKKOCHHYC, apKTaHI'€HC YUCIOBOT0 apryMeHTa

1.6 Jlorapudwm yucna. JlecaTnaHbie U HATYpaIbHBIC JOrapu(MbI

JlencTBUTEIbHBIE YyyCa. Apudmernaeckue onepauuu c
1.7 NEHCTBUTENbHBIMU YHCiIaMH. [IpuOmkEHHBIC BBIYMCIICHHS, TpaBHIIa
OKpYTJICHUS, MPUKUJIKA U OLICHKA Pe3yJIbTaTa BhIUMCICHUH

1.8 [IpeobOpazoBanue BeIpaKeHUH

1.9 KommiekcHbie uncna
2 YpaBHEeHUs 1 HEPABEHCTBA

2.1 Lensie u 1poOHO-palIMOHATILHBIC YPaBHEHHS

2.2 HppaunonaibHble ypaBHEHUS

2.3 TpuronomeTpudeckre ypaBHEHUS

2.4 [TokazaTenpHbIC U JOrapu(MHUUECKUE YPABHECHUS

2.5 [lenpie 1 1poOHO-palIMOHATILHBIC HEPABEHCTBA

2.6 HppannonaibHbie HEPABEHCTBA

2.7 [TokazaTenbpHbIC U JOTapU(MHUUECKIE HEPABCHCTBA

2.8 TpuroHomeTpuyeckre HEpaBEeHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHUH U HEPABEHCTB




2.10

ypaBHeHI/IH, HEPABCHCTBA U CUCTEMBI C IMapaMETpaMu

2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeeauTeNb MaTPUILLbI
3 OyHK1MU U Tpaduku
Oyuknmst, crnocoObl 3amanus QyHknun. ['padpuk (yHkuuu. Bzanmuo
3.1 obOpatubie ¢yHKuMU. YETHBIE M Heu€THhIe GyHKUMH. [lepuomgmveckue
byHKIIH
Ob6nacTh ompeneneHUss M MHOXKECTBO 3HaueHW Qynkuuu. Hynu
19 ¢byHKIMN. IIpomexyTku 3HAKOIIOCTOSIHCTBA. [IpomexyTku
MOHOTOHHOCTH (YHKIUU. MaKCUMyMbBl W MHUHUMYMBI (DYHKIIHH.
Haubonbiiee u HanMeHblliee 3HaueHne QYHKIHUN Ha IIPOMEKYTKE
13 CrenenHass (yHKUOUS € HaTypaJbHBIM M LEJIbIM TOKa3areneM. EE
cBoiicTBa u rpaduk. CBoMCTBa M TpadUK KOPHSI 71-0M CTETICHU
34 Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [TokazaTenpHas u jorapudmMudeckas PyHKIIUN, ©X CBOWCTBA U rpaduKu
16 Touku paspeiBa. AcuMOTOTH rpadukoB GyHkuid. CBolcTBa (YHKINH,
HEMPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33JaHUS [TOCIIEIOBATEILHOCTEN
18 Apudmerndeckas U reoMerpuueckas mnporpeccun. Dopmyia CIOKHBIX
MIPOLIEHTOB
4 Hauvana maTemaruueckoro ananusa
4.1 [TpousBoanas pynkiuu. [Ipon3BoaHbIE 2JIEMEHTApHBIX (PYHKITAN
[IpuMeHeHnne  NPOW3BOAHOM K  HCCIENOBaHUIO  (QYHKOHMA  Ha
4.2 MOHOTOHHOCTh M 3KCTpeMyMbl. Haxoxxaenwe HaumOOJbIIEro U
HAaUMEHBIIETO 3HAUCHUST (YHKIIUU HA OTPE3KE
4.3 [TepBoobpaznas. MuTerpan
5 MHoXecTBa U JIOTHKA
5.1 MHokecTBO, onepanuu HaJ MHOKecTBaMuU. [{uarpammbl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTuCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka




7 ['eomeTpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble U TIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena u MOBEpXHOCTH BpAILICHUS
7.5 Koopaunatsl 1 BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

MaremMaruka: aredpa v Hayajia MaTeMaTHUYeCKOro aHallu3a, FTeOMETPHUS.
Anre6pa u Havasia MaTemMaTuueckoro anaiausa 10 — 11 kmaccel. ATuMoB
LA,

Komsarun FO.M., TkaueBa M.B. u ap. AO «3narenbcTBo

«IIpocsemienue»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
Maremaruka: airedpa 1 Hayajia MaTeMaTHUYeCKOro aHallu3a, TeOMETPHS.
AnreOpa v Hadalila MaTemaTuueckoro ananusa 10 — 11 knaccel. AnuMoB
LA,

Komsarun FO.M., TkaueBa M.B. u ap. AO «3narenscTBo

«IIpocsemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET

fcior.edu.ru

resh.edu.ru.

math-ege.sdamgia.ru.
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