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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 KJIACC

KouanvecrBo yacos I DJIEKTPOHHBIE

aTa
Ne Kourpoas | TIpaktuuec uugposbie
Tema ypoka U3y4YeH
n/n Bcero HbIE KHe o0pa3oBaTeib
ust
padoThbI padoThbI HbI€ pecypchl

OcHOBHBIE TIpaBUIIa U300pAKEHUS Ha
PHUCYHKE IIJIOCKOCTH, NTapaJljIeNIbHbIX
HPSAMBIX (OTPE3KOB), CEPEIMHBI OTpe3Ka

[TonsATHA cTepeomMeTpHun: TOUYKA, IIpsAMas,
IUIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
npaBuiIa U300paKeHMs Ha pUCYHKE
TUIOCKOCTH, MapaslIeIbHBIX TPSIMBIX
(OTpe3KOB), CepelMHbI OTpe3Ka

[TonsiTHs: mepeceKaroIuecs MIOCKOCTH,
nepeceKaroImecs mpsmas 1 iI0CKOCTb;
MOJIyTIPOCTPAHCTBO

[TonsTHs: nepecekarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ niocKoCTh;
MOJIyTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
POCTEHIINX MPOCTPAHCTBEHHBIX PUTYP,
HECYILECTBYIOIUX 00BEKTOB

MHororpaHHuKH, U300pakeHue
IPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYP,




HECYIIECTBYIOIINUX O0BEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX

AxcuoMsl CTCPCOMETPHUU U IICPBLIC
CJIICACTBHUA U3 HUX

AxcuoMel CTCPCOMCETPHUU U IICPBLIC
CIICOCTBUA U3 HUX. CnocoObl 3aaaHus
MIPSAMBIX U IUIOCKOCTEHN B IMPOCTPAHCTBC.
O06o3HaYeHUS IPAMBIX U IUIOCKOCTEHN

10

N300pakeHre ceueHuil mupaMuibl, Kyoa u
NPU3MBI, KOTOPBIE IPOXOIAT Yepe3 X
pEbpa. N3o0paskeHue nepecedeHus
MOJIYYCHHBIX IUIOCKOCTEH. PackparimBanue
MMOCTPOCHHBIX ceueHuu Pa3HbIMH LBETaAMU

11

N300paxkeHne ceueHuil nmupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOJAT YEPE3 UX
pEbpa. N3o0paskeHne nepeceyeHus
MIOJIy4E€HHBIX IUI0CKOCTeN. PackpammBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU LIBETAMU

12

N300paxkeHue ceueHuil nmupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOJAT YEPE3 UX
pEbpa. N3o0paskeHne nepeceyeHus
MIOJIy4€HHBIX IUI0CKOCTeN. PackpammBanue
MOCTPOEHHBIX CEUEHUN Pa3HbIMU IIBETAMU

13

N300paxkeHue ceueHuil nmupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOJAT YEPE3 UX




pEbpa. N3o0paskeHne nepeceyeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

14

Mertopn cnenoB Ui HOCTPOSHUSI CEUEHUI

15

Mertox cieoB Ut TOCTPOSHHSI CEUCHUH.
CaolicTBa niepece4eHnii MpsIMbIX U
IUIOCKOCTER

16

Meron cnenoB Iy TOCTPOECHUS CEUEHUM.
CBoiicTBa epecevyeHnil MPsIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenuii B nupamuse, Kyoe mno
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEU U 3alKCh L1aroB
IIOCTPOEHUS

18

[TocTpoenue ceuenuii B nupamuje, Kyoe mno
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3alKCh L1aroB
IIOCTPOEHUS

19

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3alKCh 11aroB
IIOCTPOEHUS

20

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3alKCh LIaroB
IIOCTPOEHUS




21

[ToBTOpenue nnanumerpuu: Teopema o
IPONOPLHUOHATBHBIX oTpe3kax. [logobue
TPEYrOJIbHUKOB

22

IToBTOpenue manumerpun: Teopema
Menenas. PacdyeTsl B ceUeHHUIX Ha
BBIHOCHBIX 4epTexax. Mcrtopus pazBuTus
IJIAHUMETPUU U CTEPEOMETPUN

23

KourponbHaas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOE pacnosiokeHue NpsIMbIX B
npoctpancTBe. CKpenBaronecs npsmsle.
[Ipu3Haky CKkpemuBarOMMXCs MPSMBIX.
[TapamienpHble IpsIMBIE B IPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTHU NIPSIMOM NapajieIbHON
JAHHOM MPSIMOU, MTPOXOAAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIEH HA JaHHOU
npsMoi. JleMMa o nepecedeHnn
MapaJUIEIbHBIX MPSAMBIX INIOCKOCTHIO

26

[TapamtensHOCTB Tpex MpsiMbIX. TeopeMa o
TpEX MapajuIeNbHbIX NPsAMBIX. Teopema o
CKPELIUBAIOIINXCA MPSIMBIX

27

[TapannensHoe nmpoekTupoBanre. OCHOBHBIE
CBOICTBa NMapaylIeIbHOIO IPOEKTUPOBAHUS.
N306paxkenue pazHbIx puryp B
napaniebHOW IPOeKINH




28

I{enTpanbHas Mpoekus. Yroi ¢
COHAIIPABIICHHBIMU CTOPOHAMHU. YTOJI
MEXKy IIPSMBIMU

29

3aaun Ha JOKa3aTeNbCTBO U MCCIIEeI0OBAHMUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSMBIX B
IIPOCTPAHCTBE

30

[TonATHA: mapamieabHOCTh IPAMON U
IJIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak
NapaJUIEIbHOCTH IPSIMOU U TIOCKOCTH.
CaolicTBa napauIeIbHOCTU IPSIMON U
IIJIOCKOCTH

31

['eomeTrpuueckue 3a1aun Ha BEIYMCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
HapasIeIbHOCTBIO MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOISIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YepTEkKe U
MapajuIeIbHOTO APYrou npamoi. Pacuér
OTHOUIEHUN

33

[MapannenbHas npoekuys, IpUMEHEHUE s
MOCTPOCHHUS CEUeHUH KyOa U
napayuienenunena. CpoicTsa
napajuleJIenune1a u Ipru3Mbl

34

[Tapannensuble muockoctu. [lpusHaku
NapajuIeIbHOCTH JABYX IJIOCKOCTEH

35

Teopema 0 mapamienbHOCTH U




€AMHCTBEHHOCTH IIJIOCKOCTH, MPOXOASIIIEN
yepes3 TOUKY, He MPUHAJIKALTYIO JaHHOM
IUIOCKOCTH U CJEJCTBUS U3 HEE

36

CaolicTBa napauieabHbIX MIOCKOCTEN: O
NapaJuIEIbHOCTH NPSIMBIX IIEPECEUEHUS IIPU
NIEPECEYEHNH [IBYX MapaJUIEIbHbIX
IIJIOCKOCTEN TpeThen

37

CaolicTBa napamieabHbIX MIIOCKOCTEN: 00
OTpPE3KaxX MapaJlJICIbHBIX IMPSAMBIX,
3aKJIFOYEHHBIX MEXAY apaJlIeIbHBIMU
IUIOCKOCTSIMU; O IEPECEYEHUH NTPSIMOM €
JBYMs TApaJIENbHBIMU TUIOCKOCTSIMU

38

[ToBTopenue: reopema [ludaropa na
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a U MPsIMOYT'OJILHOTO
napasenenunena

41

Brruncnenue giivH OTPEC3KOB B Ky6e n
MMPAMOYTOJIbHOM IMapaJUICIICTIUIICIC

42

[IepnieHIMKYIAPHOCTH NPAMOU U
mockocTy. [Ipu3Hak nepneHauKyIsIpHOCTH
IPSIMOM U IIOCKOCTH

43

[IepnieHAMKYIAPHOCTH NPAMOU U
mockocTy. [Ipu3Hak nepneHauKyIsIpHOCTH
MPSMON U TIIOCKOCTH




TeopeMa 0 CyHI€CTBOBAHUU U
CIANMHCTBCHHOCTH HpﬂMOfI, HpOXOI[fIH.IGfI

4 4yepe3 TOUKY IIPOCTPAHCTBA U
NEePIEeHIUKYIIPHON K MIIOCKOCTU

45 [110CKOCTH U NEPIEHAUKYIISIPHBIE UM
IpsIMbIE B MHOTOTPaHHHUKaX

46 [InockocTu 1 nepneHAUKyYIsIpHbIE UM
IpsIMble B MHOTOTpaHHHUKaX

47 [Tepnienaukynsap u HaxkioHHas. [locTpoeHue
NEPIEHIUKYJIIApA U3 TOYKU Ha MPSMYIO

43 [Tepnienaukynap u HakioHHas. [loctpoeHue
NEPIEHIUKYJIApA U3 TOYKU Ha NPSIMYIO

49 Teopema o Tpéx nepreHaAuKyIspax (mpsmast
u oOpaTHas)

50 Teopema o Tpéx nepneHAUKyIspax (mpsmas
u oOpartHas)

51 YTroa Mexay CKpeIlHMBarOIIUMHCS TPSIMBIMU

57 [Tonck nepneHANKYISPHBIX NPSAMBIX C
MIOMOUIBIO NEPIEHIUKYIISIPHBIX INIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceuenuii kyda, IpU3MBI,

54 MPaBWJILHON TUPAMU/JIBI C TOMOIIBIO
OpPTOTOHAJILHOM IPOEKINU
[TocTpoenue ceuenuii kyda, IpU3MBI,

55 MIPAaBWJIBHOM NIUPAaMUJIBI C IIOMOLIBIO

OpTOFOHaHLHOﬁ IMpOoCKIUU




56

CI/IMMeTpI/IH B IPOCTPaHCTBE OTHOCUTCIIbHO
IUTIOCKOCTH. I1imockocTu CI/IMMeTpI/Iﬁ B
MHOTI'OI'paHHUKaxX

57

[Tpu3Hak neprneHaAuKyIIpHOCTH MPSIMOUN U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPHUH

58

[IpaBuiibHBIE MHOTOTpaHHUKHU. Pacyér
pacCTOSHUN OT TOYKH J0 INIOCKOCTH

59

IIpaBunpHBIE MHOTOTPaHHUKU. Pacuér
PacCTOSTHUM OT TOYKH 0 MIOCKOCTH

60

CriocoObI ONYCTUTH MEPIIEHAUKYIISPHI:
CUMMETpHUS, CABUT TOYKH I10 NapaAJIIEIbHOU
IpsAMOit

61

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOAHUM

62

KonTponbnas padota "B3aumnoe
pAacMoJIOKEHNUE MPSIMBIX U MIIOCKOCTEN B
npocTtpaHcTse”

63

[ToBTOpEHME: Yyroyi Mex 1y NpsMbIMHA HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

64

[ToBTOpEHME: Yyroym MeXIy
CKpCIIUBAOIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

65

FGOMCTpI/I‘{eCKI/IC METOJbI BBIYUCIICHUS YTIJId
MCKAY NPpAMBIMHA B MHOT'OI'PAHHUKAX




66

JIByrpansslii yroa. CBOMCTBO JIMHEWHBIX
YIJIOB ABYTPAHHOIO yria

67

[lepnennukynspublie maockoctu. CBoMCTBa
B3aUMHO MEPIIEHIUKYISPHBIX MIJIOCKOCTEN

68

[Ipu3Hak nepneHuKyISIpHOCTH
IJIOCKOCTEN; TeOpeMa O MPSMON
IIEPECEUEHMS IBYX IIOCKOCTEN
NEPIEHAUKYJISIPHBIX TPEThEH MIIOCKOCTH

69

[TpsMoyronbHbIM napasienenunesn; Kyo;
M3MEpEHMS, CBOMCTBA NPSAMOYTOJIbHOTO
napaenenumnena

70

TeopeMa 0 JUuaroHajiu nmpsaMoyroJbHOro
napamiejaenuicaa u CIcaCTBUC u3 Heé

71

CTepeOMCTpI/I‘leCKI/Ie " NPpUKJIAAHBIC 3a/1a4H,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUCM
MMPAMBIX U IIJIOCKOCTU

72

[ToBTOpEHME: CKpENIMBAIOIIUECS PSAMBIE,
napajuieIbHbIe TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOT'PaHHHUKAX

73

[Tapa nmapannenbHbIX IJIOCKOCTEN Ha
CKPEITUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEX]Ty CKPEIIMBAIOIIUMUCS TPSIMBIMU B
MPOCTBIX CUTYAITUSIX

74

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMOM 710 MIIOCKOCTH

75

Brruncnenue paccTosHUN MEXIY




CKpCIIUBAOIHUMUCS ITPAMBIMU C ITIOMOIIBIO
HepHCHI[HKyHHpHOﬁ IIJIOCKOCTH

TpéxrpaHHslid yrosi, HEpaBeHCTBA JJIs
TpexrpaHHbIX yrioB. Teopema [Iudaropa,

76 TEOpPEMbl KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOIO yria

77 DeMeHTHI ChEePUIECKON TeOMETPHH:
reoJIe3nYecKue JINHUU Ha 3emiie

78 Konrponbnas padora "Yrisl u paccTostHUA"

79 CucremaTtu3zauus 3HaHuM "MHOTOTpaHHUK U
€ro 3JIEMEHTHI"

20 ITupamuna. Buasl nupamun. [IpaBunbnas
nupamuia

21 [Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI.
[IpaBunbHas npusma

20 IIpssMo#t mapaienenunen, NpsAMoyrobHbINA
napauenenumnes, Kyo

23 Beinyknbie MHOrorpanHuku. Teopema
Olinepa
Boinyxkinble MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBunbHbIe U MONYNIPaBUIIbHBIE
MHOTOTPaHHUKHU

85 KonTponshas padora "MHuororpaHHuKku"

26 [TonsiTve BEKTOpa Ha INIOCKOCTH U B

IIPOCTPAHCTBE




87 CymMa BEKTOpOB

1
88 Pa3nocTs BekTOpOB 1
89 IIpaBumno mapasuienenumena 1
90 YMHOKEHHE BEKTOPA HA YHCIIO 1
01 Paznosxenue BekTopa 1o 6a3ucy Tpéx |
BEKTOPOB, HE JISKAIINX B OJTHOH IIIOCKOCTH
92 CxkansipHO€ pOU3BE/ICHUE 1
93 Brranciienue yria Mexay BEKTOpaMu B i
IPOCTPAHCTBE
94 [Ipocreiimue 3a1aun ¢ BEKTOpamMu 1
95 IIpocreiilne 3ana4u ¢ BEKTOpaMu 1
96 [Ipocreiinme 3a1auu ¢ BEKTOpamMu 1
97 [Ipocreiinume 3a1aun ¢ BEKTOpamMu 1
98 O06o011eHre U cucTeMaTu3alus 3HaHUH 1
99 O0600611eHre u cucTeMaTu3alus 3HaHu| 1
100 HToroBast KOHTpOsIbHAs paboTa 1
101 Hroroas xoHTpoabHas paboTa 1
102 O0600611eHre u cucTeMaTu3alus 3HaHu| 1

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102




11 KIIACC

KouanyecrBo 4yacoB 1 DJIEKTPOHHBIE
aTa
Kourpoun IIpakTH4yec uugposbie
Nen/m | Tema ypoka U3Y4YeH
Bcero Hble KHe st o0pa3zoBareJib
padoThbI padoThbI HBbI€ peCypChI

| IToBTOpenue Temsl "KoopauHaThl BEKTOpa |

Ha TUIOCKOCTH U B IIPOCTpaHCTBE"
) [ToBTOpenue tems! "CkansipHoe |

IIPOU3BEIEHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncinenue yria |

MEXJly BEKTOpaMu B IIPOCTpaHCTBE"
4 [ToBTOpEeHME TeMBbl "Y paBHEHNE IPSIMOH, 1

MPOXO/SIIEH Yyepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOPMaJlb, |

YPaBHEHHE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJb, |

ypaBHEHHUE IJIOCKOCTH B OTPE3Kax
7 BekTtopHoe npousBenenne 1
2 JIuHeliHbIC HEPABEHCTBA, JIMHEMHOE 1

IPOrPaMMHUPOBAHNE
9 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE |

IpOrpaMMHUPOBaHKE
10 AHanuTHYECKNE METO/IBI pacuéTa yria |

MCKAY NPpAMBIMHA B MHOI'OI'PaHHUKAX




AHanuTHyeckne MCTOABI pacqéTa yria

1 MEXy TUIOCKOCTSIMA B MHOTOTPaHHUKAX

12 dopmyna pacCTOSHHUS OT TOYKH J10
IUIOCKOCTH B KOOPJIMHATaX

13 Haxoxaenue paccTossHUM OT TOYKHU 710
MJIOCKOCTH B KyOe

14 Haxoxaenue paccToOsSHUN OT TOYKH 10
IUIOCKOCTH B NIPaBUJIBHON TUPAMUJE

15 KonTponbHas padota "Ananuruyeckas
reoMeTpus"

16 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE
MHOTOTPaHHUKHU

17 CedeHusi MHOTOTPAHHUKOB: METO/T CJIE/IOB
CeueHunss MHOTOTPAaHHUKOB: CTaHAAPTHBIE

18 IUIOCKOCTH, NIEPECEUEHUS PAMBIX U
IJIOCKOCTEN

19 [TapannenbHble psIMbIE U TIOCKOCTH:
napasuleJIbHble CeUEeHUS

20 [TapannenbHble psiMbIE U TIOCKOCTH:
pacu€T OTHOLICHUI

)1 [TapamienpHble MPsAMBIE U TUIOCKOCTH: YTJIbI
MEXJly CKPELMBAIOIIUMUCS TPIMBIMU
[TeprieHauKyIApHBIE MIPSMBIE U TUIOCKOCTH:

” CTaH/apTHBIE Napbl IEPIEHAUKYIISPHBIX

IUIOCKOCTEH 1 MMpAMBIX, CUMMCTPHUU
MHOTI'OIrpaHHUKOB




23

[lepnieHiMKyIpHBIE NIPSIMBIE U MIIOCKOCTH:
TEeOopeMa O TPeX MEPIEHIUKYIIIpax

24

[IepnieHauKynsIpHBIE MPSMBIE U TUIOCKOCTH:
BBIYMCIICHHS JINIMH B MHOTOTPaHHUKAX

25

HOBTOpeHI/IGI rmjiaonaanu MHOTOYT'OJIbHUKOB,
dbopMyIIBI 715 TUTOMIAEH, COOOpaXKeHUS
mogoous

26

[ToBTOpEHME: MIOMIAAN MHOTOYTOJIbHUKOB,
dbopMyIIBI TS TTOIIACH, COOOpaKEeHUS
og00ust

27

[ToBTOpEHME: MIOMIAAN MHOTOYTOJIEHUKOB,
dbopMyIBI IS TTOMIACH, COOOpaKEeHUS
og00ust

28

[Tnomany ceyeHnit MHOTOTPAHHHUKOB:
TUTONIA/IM TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs OO0

29

[Imomany cedyeHnit MHOTOIPaHHUKOB:
IUIOIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YaCTH, COOOPaKEHUsI 1O 100Us

30

KonTponbhas padora "[loBTopenue:
MHOTOTPAaHHHUKH, CEUECHUS
MHOTOTPaHHUKOB"

31

O6béM Tena. O6beM MPSMOYTOIBHOTO
napaJuleenuneaa

32

3anaun 00 yBOE€HHH Ky0a, 0 KBaapaType
Ky0a; 0 TPUCEKIUH yria




CTepeOMeTpI/I‘leCKI/Ie 3aga4u, CBA3aHHBIC C

33 00BEMOM MPSAMOYTOJILHOTO
napasuleJenune1a
[TpuknanHele 3a7auu, CBA3aHHBIE C

34 BBIYUCIIEHHEM 00BbEMA PSIMOYTOJIBHOTO
napajuleJenuneia

35 O0BEM IPSAMOI TPU3MBI

16 CrepeoMeTpuUeCcKHE 3a/1a4H, CBA3aHHBIE C
BbIYUCIIEHHEM 00BEMOB IPSIMOM MPU3MBI

37 [TpuknanHele 3a7auu, CBA3aHHBIE C
00BEMOM MPSAMON TPU3MBI
Borunicnenue 00bEMOB TeN ¢ TOMOIIBIO

38 omnpenenéHHoro uHTerpana. O0bEM
HaKJIOHHOH NMPU3MBbI
Boruncnenue 00bEMOB TeI ¢ TOMOIIBIO

39 onpenenéHHoro uuterpanga. Oopém
TUPaMUJIBI

40 ®dopmyna o0bEMa mupamMuasl. OTHOIIICHUE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

A1 dopmyna o0bEMa nupamuibl. OTHOIIEHUE
00BEMOB MMUPaMHU/L C OOLIUM YTIIOM

47 CrepeoMeTprUeCKHE 3a/1a4H, CBA3aHHBIE C
00BbEMaMU HAKJIOHHOM MPU3MBbI

13 CrepeoMeTpHUuecKHe 3a/1a4M, CBI3aHHbIE C
00BbEMaMH TUPAMHUIBI

44 [Ipuknanueie 3agaun mo Teme "OO0bEMBI




Ten", CBI3aHHBIE C 00BEMOM HAKIIOHHOM
MIPU3MBI

[Ipuknanueie 3agaun mo Teme "OO0bEMBI

45 Ten", CBSI3aHHBIE C 00BEMOM MTUPAMHUIBI

46 [Ipumenenne 06bEMOB. Briuncienue
paccTOsHUA 10 TUNIOCKOCTH

47 Konrponbnas padora "O6bémM
MHOTOTpaHHHKaA"
Hunuaapuyeckasi MOBEPXHOCTD,

48 00pa3yrolue MUIMHIPUIECKON
MOBEPXHOCTHU

49 unuaap. [Ipsmoit KpyroBor HUIUHAP.
[Imoma e MOBEpXHOCTH IUIMHAPA

50 Konnyeckas moBepxHOCTh, 00pa3yromme
KOHHYECKOM MoBepXHOCTU. KOHyC

51 CeueHnne KoHyca INIOCKOCTHIO,
NapauIeIbHON MIJIOCKOCTH OCHOBaHUS

57 Yceuénnslit konyc. M300pakeHre KOHyCOB
U YCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOM
IIOBEPXHOCTH KOHYyCa

54 [Tnommane 60KOBOM MOBEPXHOCTH U MOJHOM
IIOBEPXHOCTH KOHYyCa
CrepeoMeTrpuueckue 3a1auu Ha

55 JI0Ka3aTeJIbCTBO U BEIYUCIICHUE,

MMOCTPOCHUCM CEYCHMUI HUuInHApa, KOHYyCa




56

CTCpCOMeTpI/I‘leCKI/Ie 3aga4u Ha
JA0Ka3aTCJIbCTBO U BBIYUCIICHUC,
MMOCTPOCHUCM CEYCHMI HUInHApa, KOHYCa

57

HpI/IKJ'IaI[HBIe 3aga4u, CBA3aHHBIC C
OUIMHAPOM

58

HpI/IKJ'IaI[HBIG 3aJa4u, CBA3aHHBIC C
OUIMHAPOM

59

Cdepa u map

60

Ilepeceuenue cheps! u mapa ¢
miockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bu 1 n306paxkenue mapa

61

[epecedenue cheps! u mapa ¢
ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. Bu 1 n3o6paxkenue mapa

62

VYpasuenue chepsl. [Inomans chepst u eé
qacteu

63

Cummerpus chepsl 1 mapa

64

CrepeoMeTrpuueckue 3a1a4u Ha
JI0Ka3aTeIbCTBO U BBIUUCIIEHHUE, CBA3aHHBIE
co cdepoii U mapom, MOCTPOSHUEM UX
CEYEHUH IIIOCKOCTBIO

65

CrepeoMeTrpuueckue 3a1auu Ha
JIOKa3aTeNNbCTBO U BBIYMCIIEHUE, CBSI3aHHBIC
co cdepoii U mapom, MOCTPOSHUEM UX
CEUYEHUH IIIOCKOCTBIO

66

HpI/IKJ'IaI[HBIC 3aaa4u, CBA3aHHBIC CO




cdepoii u mapom

[ToBTOpEHUE: OKPYKHOCTH HA TUIOCKOCTH,

67 BBIYHCIICHUS B OKPYKHOCTH, CTaH/IapTHBIE
mogoous

68 Paznuunble KOMOWHAIIUM TEJT BPAIICHUS U
MHOTOT'PAaHHUKOB

69 3anaun o teme ""Tena U MOBEPXHOCTH
BpanieHus"

70 3anaun no reme "Tena ¥ MOBEPXHOCTH
BparnieHus"

71 KonTponshas pabora "Tena u noBepxHocTu
BparnieHus"

7 O6béMm nunuHIpa. Teopema 06 00bEMe
MPSIMOTO IIMJIMH/IpA

7 Boruncnenue 00bEMOB TEN ¢ TOMOIIIBIO
onpenenénHoro uHTerpana. O0bEM KoHyca

74 [Tnomanu 60K0BO M MOTHOM MOBEPXHOCTH
KOHycCa

75 CrepeomMeTpHUecKre 3a/1auu, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB IIUJIMHIPA, KOHYCa

76 [Tpuxnanueie 3anaun no reme "OOBEMBI U
MJI0IA M TOBEPXHOCTEN Ten"
OO0bEM 11apa U MAapoBOTrO CEKTOPA.

77 Teopema 06 00béme mapa. [lnomans

chepsl. CTepeomeTpruyecKue 3a1auu,
CBSI3aHHBIE C BBIYUCIICHUEM 00BEMOB I1apa,




H1apoOBOT0 CErMEHTAa U MIapOBOT'0 CCKTOpa

78

[Ipuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
rtomaasio cepbl. COOTHOMIEHUS MEXKITY
IUIOMIA/IIMU TTOBEPXHOCTEN U 00bEMaMuU
MOI0OHBIX TeN
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[TonoOHbIE TeNNa B MPOCTPAHCTRE.
N3menenue 06bEMa npu mo100uu.
CrepeoMeTpHuecKHe 3a/1a4M, CBA3aHHbIE C
BbIYHMCIIEHHEM 00BEMOB TeJ U IUIOIaeH
[IOBEPXHOCTEU
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Kontponbnas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIIBIX TET"
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JBuxenus npoctpancTBa. OToOpakeHus.
JB>xenus u paBeHCTBO uryp. O0mue
CBOICTBA JBH)KEHUI
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Buael n1BukeHnit: napauieNbHbIN EPEHOC,
LEHTpAJIbHAs CUMMETPUS, 3€PKaJIbHAS
CUMMETPHS, IOBOPOT BOKPYT IPSIMOK
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[TpeoOpazoBanus nmogobwus. [Ipsmas u
cdepa Ditnepa
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FGOMeTpI/I‘-I€CKI/I€ 3ala41 Ha IPUMCHCHUEC
JABUXXCHUA
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Kontponbnas padota "BekTops! B
npocTtpaHcTse”
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O6o6matomiee nopropenue 11 nmousTuii u




MeTOJI0B Kypca reomeTtpun 10-11 knaccos,
cucremarusanus 3Hanuii: "IlapamiensHoCcTh
IPSIMBIX U IIJIOCKOCTEHN B POCTPaHCTBE"
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O6o6matomiee nopropenue 11 nmousTuii u
MeTOJI0B Kypca reometpun 10-11 knaccos,
CUCTEMAaTH3alMs 3HaHWi: "BeKkTopsl B
npocTpaHcTae”
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O6o06matomniee nopropenue 11 nmousTuii u
MeToJ10B Kypca reomeTpun 10-11 knaccos,
cUcTeMaTu3alus 3HaHuil: "BekTopsl B
npocTpaHcTae”
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O6o6matomniee nosropenue 11 nousTuii u
MeToJ10B Kypca reomeTpun 10-11 knaccos,
cucremaTHu3anus 3HaHuil: "O0bem
MHOTOTrpaHHHKaA"
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O6o6matomiee nopropenue 11 nmousTuii u
MeToJ10B Kypca reomeTpun 10-11 knaccos,
cucremarusanus 3HaHuil: "Oobem
MHOTOTpaHHHKaA"
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O6o6matomiee nopropenue 11 nmonsaTuii u
MeToJ10B Kypca reomeTpun 10-11 kinaccos,
cucremarusanus 3HaHuit: "[lnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIbIX Ten"
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O6o06matomniee nopropenue 11 nmousTuii u
MeToJ10B Kypca reomeTpun 10-11 kinaccos,
cucremarusanus 3HaHuit: "[lnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIbIX Ten"
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HToroBast KOHTpoOsIbHas paboTa
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Nrorosas koHTposibHas paboTa
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[ToBTOpeHue, 060061IeHNE 1
cUCTeMaTH3aIlHs 3HAHUH
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Hcropus pasBUTHS CTEPEOMETPUN KaK
HayKH U €€ pOJIb B pa3BUTUU COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT UM
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Hcropust pa3BUTHSL CTEPEOMETPUH KaK
HayKH U €€ pOoJIb B Pa3BUTUN COBPEMEHHBIX
VH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT UM
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Hcropus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ pOJIb B PA3BUTUU COBPEMEHHBIX
VH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT Ui
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Hcropust pazBuTHsI CTEPEOMETPUH KaK
HayKH U €€ POJIb B Pa3BUTUN COBPEMEHHBIX
VWHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJOT UM
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Hctopus pazBUTHs CTEPEOMETPUM KaK
HayKH U €€ pOJIb B pa3BUTUU COBPEMEHHBIX
VH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT UM
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Hcropus pasBUTHS CTEpEOMETPUH KaK
HayKHU U €€ pOJib B PA3BUTHH COBPEMEHHBIX




VH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropus pasBuTHS CTEPEOMETPUH KaK
102 HAyKHU U €€ pOoJib B PA3BUTHH COBPEMEHHBIX

VMHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10
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102







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

METOIUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 294590421595703939189960587970239985033448729968
Bnapgeney MaHbwwHa MpuHa CepreesHa

OeicTevTened C 06.06.2024 no 06.06.2025



http://www.tcpdf.org

		2024-12-10T20:47:00+0500




