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MNOACHUTEJBHASA 3AIINCKA

['eomerpust siBisieTcss OIHUM M3 0a30BBIX KypCOB Ha YpPOBHE CpEAHEro OOLIero
o0pa3oBaHus, TaKk Kak OOECHEYMBAET BO3MOXHOCTb M3YYEHMs JUCLUIUIMH E€CTECTBEHHO-
HAy4YHOM HANpaBJIECHHOCTH M IPEIMETOB I'yMaHHUTapHOro nukia. I1ockonbKy Jiormueckoe
MBILIUIEHUE, POPMHUpPYEMOE IPU N3YYEHUU 00yUYaIOUMMHUCS MOHATHHHBIX OCHOB T€OMETPHUH,
IpHU JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHHMM ILENOYKU JIOTUYECKUX YTBEPKACHUHU INpU
pEIIEHNH TEeOMETPUYECKUX 3a/Jay, YMEHHUE BBIABUIATbH U ONPOBEpPraTb TUIIOTE3BI
HENOCPEACTBEHHO HCIIOJIB3YIOTCS NPU PELIEHUH 3a]ad €CTECTBEHHO-HAYYHOIO ILHMKJIA, B
YaCTHOCTU (PU3NYECKUX 3a7au.

[lenb ocBoeHMs MporpaMMbl yueOHOTo Kypca «l'eomeTpus» Ha yriayOJéHHOM ypOBHE
— pa3BUTHE UHAMBHUYAJIBHBIX CIIOCOOHOCTEN 00yUYaIOUIMXCsl IPU U3YUEHUH T€OMETPUH, KaK
cocTaBsItollel npeaMeTHol obmactu «MareMaTuka U HH(OpMaTUKa» yepe3 odecreyeHne
BO3MOXHOCTH MPUOOPETEHHSI U MCHOJIb30BaHUsA 00Jiee NIYOOKMX F€OMETPUUYECKUX 3HAHUUI
U JCUCTBUM, cHeUU(PHUUHBIX TEOMETPUU, M  HEOOXOAMMBIX I  YCHEIIHOI'O
po¢eCCHOHAIIBHOTO 00pa30BaHus, CBSI3aHHOT'O C MCIIOJIb30BAHUEM MATEMaTHKH.

[IpuopuTeTHBIMH  3ajayaMd  Kypca TeOMeTpUM Ha  YIrIIyOJEHHOM  YpOBHE,
pacIIUPSIOIIMMU U YCUITUBAIOIIMMU Kypc 0a30BOTr0 YPOBHS, SIBJISIOTCS:

pacIIMpeHUe MPEICTaBICHUS O TIEOMETPUM KaK YacTH MHUPOBOH KYJIbTYpPHl U
(opMHUpOBaHHE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIUM MUPOM;

(dbopMUpOBaHHE MPEACTABIECHUS O IMPOCTPAHCTBEHHBIX (PUrypax Kak O Ba)KHEHIIMX
MaTEeMaTH4YECKUX MOJENSIX, IO3BOJSIONIMX ONUCHIBAaTh W H3y4yaTh pa3Hble SBICHUS
OKpYXaloLIEro MHpa, 3HAHME NOHATHMHOIrO ammapara Mo paszgeny «CrepeomeTpus»
y4eOHOro Kypca reoMeTpHy;

dbopMUpOBaHHE YMEHHS BIIAJIETh OCHOBHBIMHU MOHSTHSIMH O MPOCTPAHCTBEHHBIX
¢urypax 1 uX OCHOBHBIMH CBOWCTBaMH, 3HaHUE TeOpeM, HOpMYJI U YMEHHE UX IPUMEHSTH,
YMEHHUS JOKa3bIBaTh TEOPEMbI U HAXOAUTh HECTaHJAPTHBIE CIOCOOBI PEIIeHHUs 3aa4;

dbopMupoBaHHEe YMEHHUs pacro3HaBaTh Ha YepTexkax, MOJEISAX U B peajbHOM MHpeE
MHOTOTPAaHHUKHU U TeJIa BpalleHHs, KOHCTPYHUPOBATh T€OMETPUUECKHE MOJIEIIN;

¢opMHupoBaHHE  TOHUMAaHHUS  BO3MOXXHOCTHM  AKCHMOMATHYECKOIO  IOCTPOCHHUS
MaTeMaTU4YEeCKHX TEOpHil, popMHUpOBaHNE TOHUMAHUS POJIM AKCHOMATHKH IPU MTPOBEICHUN
paccyXaeHui;

(dopmMHupoBaHHEe YMEHUS BIaJeTh METOJAMH J0Ka3aTelIbCTB M AJTOPUTMOB PEIICHUS,
YMEHUS WX NPUMEHATb, MPOBOJAUTH JIOKA3aTEJbHBIE PACCYKIECHHUA B XOJE pELICHUs
CTEpPEOMETPUUECKUX 3a/ady W 3a/Jady C MPaKTUYECKUM cojepKaHueM, (HopMHpOBaHUE
NpEe/ICTaBICHUSI O HEOOXOJUMOCTH JI0Ka3aTelbCTB IMPU OOOCHOBAaHMHM MaTeMaTHYECKHX
YTBEPKIAEHUIN U pOJIM AKCHOMAaTUKHU B IPOBENECHUH JE€AYKTUBHBIX PacCyKIECHUN;

pa3BUTHE U COBEPLICHCTBOBAHUE WHTEIICKTYAJIbHBIX M TBOPYECKUX CIOCOOHOCTEH
o0Oy4aromuxcs, Mo3HaBaTEIbHON aKTUBHOCTH, MCCIEIOBATENbCKUX YMEHHUM, KPUTUYHOCTU
MBIIIJIEHUS], HHTEPECA K U3YUEHHUIO T€OMETPUH;

¢dopmupoBaHue (YHKIIMOHAIBHON T'PaMOTHOCTH, PEJIEBAHTHOW T€OMETPHH: YMEHHUS
pacno3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHATUN, OOBEKTOB M 3aKOHOMEpPHOCTEW B
peaNbHbIX JKU3HEHHBIX CHUTYallMsX M TMpPU H3YYEHUM JPYTrUX YYEOHBIX MPEIMETOB,
IIPOSIBJICHUSL 3aBUCUMOCTENM M 3aKOHOMEPHOCTEH, MOJEIUPOBAHUS DPEAJBbHBIX CHUTYaLH,
UCCJIEIOBAHUS TOCTPOEHHBIX MOJIENIEH, MHTEPIPETALUH TIOJTyUYEHHBIX PE3YJIbTATOB.



OCHOBHBIMU COJICp)KAaTEIbHBIMU JTUHUSAMHU y4eOHOro kypca «l'eomerpusi» B 10-11
kiaccax siBsitorcs: «lIpsiMble M MJIOCKOCTH B MPOCTpaHCTBe», «MHororpanHukm», «Tena
BpalieHus», « BEeKTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo PI'OC COO tpeboBaHUE «yMETh ONEPUPOBATH MOHITHIMU,
peleBaHTHBIMU T'E€OMETPUU Ha yriyonéHHoMm ypoBHe oOydenuss B 10-11 kiaccax,
OTHOCUTCSI KO BCEM COJEpXaTelIbHbIM JIMHUAM Yy4eOHOro Kypca, a (opmupoBaHUE
JIOTUYECKUX YMEHHM pacrpenesieTcss HE TOJBKO MO COJAEPKATEIbHBIM JIMHUSM, HO U IO
rogam oOydenusa. CojepkaHue 00pa3OBaHHS, COOTBETCTBYIOIIEE  IPEIMETHBIM
pesynbraram ocBoeHusi desepanbHOil pabouell MporpaMMbl, paclpeesI€HHBIM M0 ToAaM
0o0y4yeHusi, CTPYKTypUPOBAaHO TakuM o0O0pa3oM, dYTOObI KO BCEM OCHOBHBIM,
MPUHIUIIUAIBHBIM BOIpOcaM oOydvarolmuecs: oOpamainuch HEOJHOKPATHO. DTO TMO3BOJISAET
OpraHu30BaTh OBJIAJICHUE TE€OMETPUUECKUMH TMOHATUSAMU U HAaBBIKAMH TOCJIEIOBATEIBHO U
MOCTYNATENbHO, C COOMIOIEHUEM MPUHIIUIIA TIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIIOYATh
B OOIIYI0 CHCTEMY T€OMETPUUECKUX MPEACTaBICHUN 00yUarOMINXCsl, paCIIUpss U YrIyOsis
e€, 00pasys MPOYHbIE MHOXKECTBEHHBIE CBS3U.

[lepexona k U3y4eHHUIO0 TEOMETPUU Ha YIIIYOJIIEHHOM YPOBHE IMO3BOJISIET:

co3nath ycioBus s auddepeHunanu o0ydeHus, MOCTPOCHUS WHINBUIYaTbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, OOECHEUUTh YIIYyOJIEHHOE U3YYEHHE TEeOMETPUH Kak
COCTaBIIAOIIEH yueOHOTO mpeameTa « MaTeMaTHuKay;

MOJIFOTOBUTh OOYYAIOIIUXCS K TMPOJODKCHHUIO H3YYEHHS MAaTeMaTUKH C Y4ETOM
BbIOOpa Oynymieit mpodeccuun, oOecreyuBas MPEEMCTBEHHOCTh MEXAY OOMHUM U
npodeccuoHaNbHBIM 00pa30BaHUEM.

Ha usyuenue yueGHOro kypca «I'eomerpusi» Ha yrnyonéHHOM ypoBHE oTBoauTcs 204
gaca: B 10 kmacce — 102 gaca (3 gaca B Henento), B 11 kmacce — 102 gaca (3 gaca B HEACIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe U VIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE MOHATUS CTepeoMeTpuH. Touka, MpsMas, IUIOCKOCTh, IPOCTPAHCTBO.
[TonaTne 00 aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPHM U
CJIEACTBUS U3 HUX.

B3aumHOEe  pacmosiokeHuMe  NpsAMBIX B IPOCTPAHCTBE:  IIEpECEKaroIluecs,
napajuleJIbHbIE M CKpemuBaromecss npsmele. [Ipu3Haku CKpemmBarOnIMXcs MPSMBIX.
[TapamienbHOCTh NPAMBIX M IUIOCKOCTEHM B IPOCTPAHCTBE: MAPAJUICIbHBIE IpPSMBIE B
IIPOCTPAHCTBE, IMApaUICIBHOCTh TPEX NPSIMBIX, NAPAJLICIBHOCTh NPSIMOM M IUIOCKOCTH.
[TapannenbHoe ¥ LEHTpabHOE IPOEKTUPOBaHUE, H300paxeHue ¢uryp. OCHOBHBIE
CBOMCTBa HapajyIeIbHOIO MpoeKTHpoBaHusa. IM3o0pakenue ¢uryp B mnapamuieabHOU
IIPOCKLMHU. YTJIbI C COHANPABICHHBIMA CTOPOHAMH, YTOJI MEKIY IPSMBIMHU B IIPOCTPAHCTBE.
[TapaniaenbHOCTh  IUIOCKOCTEW: IapajulebHble IUIOCKOCTH, CBOMCTBA IMapajulelIbHBIX
wiockoctedl. Ilpocreiimne mpocTpaHCTBEHHBbIE (UIYpPbl Ha IJIOCKOCTH: TETPasdp,
IapajuIeIIeuIe ], HIOCTPOCHUE CEUCHHM.

[lepneHIUKYIAPHOCT, NPAMOM M IUIOCKOCTH: IEPIEHIUKYJSPHBIE MpsAMBIE B
IIPOCTPAHCTBE, NpPSIMbIE NApAJUIEIbHbIE W NEPIEHIUKYISIPHBIE K IIJIOCKOCTH, IPU3HAK
NEPIEHINKYISIPHOCTH MPSAMOM M IUIOCKOCTH, TEOpPEMa O MPSIMOW MNEpHEHAUKYISAPHOU
II0CKOCTH. OPTOrOHAIBHOE MPOEKTHpOBaHue. [lepneHuKysap 1 HaKJIOHHBIE: PACCTOSHHAE
OT TOYKH J0 IJIOCKOCTH, PAacCTOSHUE OT HPSAMOM J0 IJIOCKOCTH, MPOEKIHs (UTrypbl Ha
IUIOCKOCTh. [lepneHauKynsIpHOCTh IIIOCKOCTEH: IpPU3HAK NEPIEHIUKYISIPHOCTH ABYX
miockocreil. Teopema o TpEX mepHeHIUKyIIsipax.

VYribl B MPOCTPAHCTBE: YroJ MEXAY NPSIMOM M IIOCKOCTBIO, ABYTPAaHHBIM YIOJI,
JUHEWHBIA yroa JBYrpaHHOro yria. TpéxrpaHHbli U MHOrorpaHHble yribl. CBoHCTBa
IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX M JIBYTPAaHHBIX YIJIOB
TPEXTPAaHHOTO yria. TeopeMbl KOCHHYCOB U CHHYCOB ISl TPEXTPAHHOTO yTJa.

MHororpaHHuKH

Buzasl MHOrOrpaHHukoB, pa3sBépTka MHoOrorpaHHuka. [Ipusma: n-yrosbHas Ipusma,
npsiMasi ¥ HaKJIOHHasi TpU3Mbl, OOKOBask U MOJIHAs MOBEPXHOCTH Npu3Mbl. [lapannenenunen,
IIPSAMOYTOJIBHBIN TMapajulesIeNuNne] U €ro cBoicTBa. Kparwaiimme myTM Ha HOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. [IpoctpancrBennas teopema [Mudaropa. [Mupamuna: n-
yrojibHasi MHpaMyUa, MpaBUIbHAs M yceu€HHas nupamuabl. CBoiicTBa pédep M OOKOBBIX
rpaHeil NMpaBWIbHOW NupaMubl. [IpaBUIbHBIE MHOTOIPAHHUKH: IPAaBWIIbHAs IpU3Ma H
npaBUJIbHASI MUpaMUIa, IPABUIIbHAS TPEYToJbHAs MUPaMUIA U MPABHIIBHBINA TeTpasap, KyO.
[IpencraBiaeHue 0 MpaBUIIBHBIX MHOIOTPAaHHUKAX: OKTA3Ip, NJOAEKAdAP U UKOCADIP.

Bbruncienue »1€eMEHTOB MHOTOIPAaHHUKOB: pé&Opa, auaroHanu, yriel. I[lmomans
OOKOBOH TMOBEPXHOCTU M MOJHOM MOBEPXHOCTU MPSIMON MPU3MBI, TUIONIA/b OCHOBAHUM,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOM mpu3mbl. Ilnomans GOKOBOW MOBEPXHOCTH U
IIOBEPXHOCTH IPABWIBHOW NMMPAMUJIBI, TEOPEMA O IUIOIIAN YCEYEHHON MUPAMUIBI.

CummeTpust B MPOCTPAHCTBE. DJIEMEHTHl CHMMETPUH MPABUIIBHBIX MHOIOTPAHHUKOB.
CuMMeTpusi B IPaBWJIBHOM MHOTOTPAaHHUKE: CHUMMETPHS Napajulelienuneaa, CUMMETPHs
IIPaBUJIBHBIX IIPU3M, CHMMETPUS IPABUIIBHOW ITUPAMHUJIBI.

BekTophl 1 KOOPAUHATHI B IPOCTPAHCTBE



[ToHsITHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JJIMHA HEHYJIEBOTO BEKTOpA,
BEKTOPhI KOJUIMHEAPHbIC, COHANIPABICHHBIC U MPOTUBOIOJIO0XKHO HAMPABICHHBIE BEKTOPHI.
PaBencTBO BEekTOpOB. J[€MCTBUS C BEKTOpPAMU: CJIOKEHUE W BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIbKMX BEKTOPOB, YMHOXK€HHE BEKTOpa Ha 4ucio. CBONCTBAa CIIOKEHUS BEKTOPOB.
CBoiicTBa yMHOXXEHHUsI BeKTOpa Ha uucio. [loHsTHe KomIuiaHapHble BeKTOphI. IIpu3zHak
KOMIUTAaHAPHOCTU TpEX BekTopoB. IlpaBwino mapamienenunena. Teopema 0O pasiioKEHUU
BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. [IpsMoyrosibHas cucteMa KOOpPAUHAT B
npoctpanctBe. KoopauHatsl BekTtopa. CBsI3b  MEXAYy KOOpAMHATaMM BEKTOpa U
KOOpAMHATaMHU TOYEK. YTOJ MEXy BeKTopaMu. CKalsipHOE MTPOU3BEICHUE BEKTOPOB.

11 KJJIACC

Tesa BpameHus

[ToHsATHA: MIMHAPUYECKAs] MMOBEPXHOCTb, KOHMYECKAsl MOBEPXHOCTh, cepuyeckas
MOBEPXHOCTh, 00pa3yrolue NoBepXHOCTEeN. Tena BpaleHus: [WINHIP, KOHYC, YCeUEHHBIN
KoHyc, c(epa, map. B3aumHoe pacnonoxeHue cdepbl U IIOCKOCTH, KacaTelbHas
TIOCKOCTh K cepe. M3o0pakeHue Ten BpallleHus Ha TUIOCKOCTH. Pa3BEpTka nunuHapa u
KoHyca. CummeTtpusi chepsl U mapa.

O6béM. OcHoBHBIE cBOicTBa 00BEMOB Ted. Teopema 00 00BEME MPSAMOYTOJIBHOTO
napajuienenumnena u cieAcTBus u3 He€. OObEM MpsAMON U HAKIIOHHOW MPU3MBI, [WJIUHIPA,
nupaMuibl 1 Konyca. OObEM 11apa U 11apoBOro CETMEHTA.

KoMOuHammu Ten BpallleHus ¥ MHOrorpaHHuKoB. [Ipu3ma, BnucaHHas B IHJIMHID,
omucanHas okojo muinuHapa. [lepeceduenue cdepsol u mapa ¢ miockocteo. Kacanue mapa u
chepsl TUIOCKOCTHIO. [lOHSTHE MHOTOrpaHHUKA, OIMHMCAHHOTO OKoJo cdeprl, chepsl,
BIIMCAHHOW B MHOTOI'PAHHUK WJIW TEJIO BPAILCHHUS.

[Tnomaaps MOBEpXHOCTH MUJIMHIPA, KOHYCA, TUIomaab chepsl u e€ yacte. [logobue B
npoctpancTBe. OTHoOIIeHHEe OOBEMOB, IUIOMIAJAEH TMOBEPXHOCTEH TOMOOHBIX (uryp.
[TpeoGpazoBanue nonodus, romoretus. Pemienne 3aiay Ha MIOCKOCTH C MCHOJIb30BaHUEM
CTEPEOMETPUUECKUX METOJIOB.

[TocTtpoeHne ceyeHMil MHOTOTPAHHMKOB M TEJI BpALLEHUSA: CEYEHMsS LMIMHApA
(mapanienbHO M MEPIEeHAMKYISIPHO OCH), CEUYEeHMs] KOHyca (mapaljieibHble OCHOBAHUIO U
NPOXOJAUIME Yepe3 BEPIIMHY), CEYEHHUs LIapa, METOAbl IMOCTPOEHUS CEYEHUH: MEeTOJ]
CJIE0B, METOJl BHYTPEHHEIO IPOCKTUPOBAHMS, METO/I IIEPEHOCA CEKYIIEH IIJIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mnpocTtpancTBe. Omnepannu Haja BEKTOpamMu. BeKTOpHOE yMHOXEHHE
BEKTOpOB. (CBOICTBa BEKTOPHOrO YyMHOXKEHMs. lIpsiMmoyrosbHas cucremMa KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. Pasmokenne Bekrtopa mo 0Oasucy. KoopaunaTHO-
BEKTOPHBIN METOJI ITPU PELIEHUH T'€OMETPUYECKUX 3a1au.

J{BMKeHHSs B IPOCTPAHCTBE

JIBmxenus: mpoctpanctBa. Otobpakenus. J[BrwkeHus u paBeHCTBO ¢uryp. OOmme
CBOMCTBA ABVKCHUW. BUIbI IBU)KEHMI: NTapajuIeIIbHBIN IIEPEHOC, LICHTPAJIbHAsE CUMMETPHS,
3epKajibHasi CUMMETpHsI, TOBOPOT BOKPYT mpsimoit. [IpeoOpasoBanus nmogodus. Ilpsamas u
cthepa Ditnepa.



IINTAHUPYEMBIE  PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«EOMETPUSA» (YIJNYBJEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaancKkoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMHK OOydYalomIerocs Kak AaKTHUBHOTO U
OTBETCTBEHHOI'0 YJIeHAa POCCUHCKOTO OOIecTBa, MpeICTaBICHUE O MaTeMaTHYeCKHX
OCHOBax (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH, MPOIEAYP TPakIaHCKOIO
obmrecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE B3aUMOJCHCTBOBATH C COLMAIBHBIMU
WHCTUTYTaMHU B COOTBETCTBHUHM C UX (PYHKIIUSIMH 1 HA3HAYCHUEM;

2) mnaTpuoOTHYECKOE BOCIIMTAHHe:

c(OpMHUPOBAHHOCTh  POCCUHCKON TIPAKJAHCKOH HWICHTUYHOCTH, YBAKEHUS K
MNpOLLJIOMY Y HACTOAIIEMY pPOCCHMCKONM MaTEeMaTUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTH)KEHUSIM POCCUMCKUX MAaTeMAaTUKOB M POCCHICKOM MAaTeMaTHYECKOW IIKOJIbI,
UCIIOJIb30BAHUE STUX JIOCTIKEHUN B JPYTHX HAyKaX, TEXHOJOTHUAX, cPepax IKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHUHMCKOrO0 Hapoja, CHOPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HaHMs, 3TUYECKOTrO TOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUN HAYKU U JESATEIbHOCTHIO YUEHOI0, OCO3HAHUE JIMYHOIO BKJIaJa
B IIOCTPOCHHE YCTOMYUBOTO OyAYIIEro;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAas OCTETUKY MAaTeMaTHYECKUX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3ajay, pEUICHUH, pacCyXIE€HUH, BOCHPUUMYHMBOCTH K
MaTeMaTHYE€CKUM aCIeKTaM Pa3InYHbIX BUJIOB HCKYCCTBA;

5) puznveckoe BoCIUTAHHE:

c(OpMHUPOBAHHOCTh yMEHHsI TPUMEHATh MaTeMaTU4YeCKWe 3HaHUsI B HWHTEpecax
37I0pOBOTO M 0e30macHOr0 o0pasa KMW3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHWE, COATAHCHPOBAHHBIM PEXKUM 3aHATHH W OTABIXA, peryispHas
dbusnueckas aKTUBHOCTH), (PM3MUECKOE COBEPIICHCTBOBAHHME MPU 3aHSITHIX CIOPTHBHO-
03JI0POBUTEIIBHON JIEATEIbHOCTHIO;

6) TpyaoBoe BocnuTaHUE:

TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTH TPYIOJOOWs, MHTEpEC K PazIUYHBIM
chepam npodeCCHOHANBHON  NIeATEIbHOCTH, CBS3aHHBIM C MaTeMaTHKOM © €€
MPWIOKEHUSIMH, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymielt mpodeccuu wu
pealin30BbIBaTh COOCTBEHHBIE J>KM3HEHHBIE IUIAHBI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTH4YeCKOMY OOpa30BaHUI0O W CaMOOOPA30BaHUIO Ha TMPOTSHKCHUH BCEW IKU3HH,
TOTOBHOCTh K aKTMBHOMY YyYaCTHIO B PEIICHUU MPAKTHYECKUX 3a7a4 MaTEeMaTUYeCKOU
HaIpPaBJICHHOCTH;

7) 3K0JI0TH4YeCKOe BOCTIUTAHME:

c(OpMHUPOBAHHOCTh JKOJOTUYECKON KYIbTYphl, MOHMMAHHE BIIUSHHS COIHUAILHO-
HPKOHOMHUYECKHUX TMPOIECCOB HAa COCTOSHHE MPHUPOIHON M COIMATBHOM CpeIbl, OCO3HAHUE
MI00ATLHOTO  XapaKTepa JKOJOTHMYECKMX MpoOjeM, OpHeHTalus Ha NPUMEHEHUE
MaTEeMaTUYECKUX 3HAHUW Ui pelieHWs 3a7ad B OOJACTH OKPYKalomed Cpesbl,
MJIaHUPOBAHUE TIOCTYNMKOB M OILIGHKM WX BO3MOXHBIX MOCIEACTBUU ISl OKpYyXKaroen
Cpebl;



8) HEHHOCTH HAYYHOI'0 MO3HAHUS

c(hOpMUPOBAHHOCTH MHPOBO33PEHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAYKU U OOIIECTBEHHOW MNPAKTUKH, NMOHMMAHHWE MaTEMaTUYECKOW HAyKH Kak
chepbl 4YeTOBEYECKON ACSATEIBHOCTH, JTAlOB €€ Pa3BUTHUS U 3HAYMMOCTHU ISl Pa3BUTHUA
[IMBWJIM3AIIMN, OBJQJCHUE S3BIKOM MATEeMaTUKH M MAaTeMaTHYECKOHW KYJIbTypod Kak
CPEICTBOM TO3HAHUS MHPA, TOTOBHOCTh OCYIIIECTBIISATh MPOCKTHYIO U UCCIEIOBATEIBCKYIO
NeATeNbHOCTh UHMBHUIYaJIbHO U B TPYIIIIE.

METAINIPEJIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble Jloruyeckue 1eicTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH MATEMAaTHUYECKUX OOBEKTOB,
MOHSTHM, OTHOIICHUNA MEXIy TMOHATHUSAMHU, (DOPMYIUPOBATH OIpeAesieHUs TMOHATUH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPHU3HAK KIACCH(PHUKALMU, OCHOBAHMS i1 OOOOLIEHUS U
CpaBHEHUSI, KPUTEPUHU TIPOBOANMOTO aHAJIN3a;

BOCIIPUHHUMATD, (POPMYIUPOBATh M MPEOOPa30BBIBATh CYXKACHUS: YTBEPIUTEIbHBIC U
OTpULATENIbHbIE, €IMHUYHBIC, YACTHBIE U O0IIHE, YCIOBHBIE;

BBISIBJISITh MaTeMAaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBA3M M IPOTUBOpEUUs B
dakTax, TaHHBIX, HAOMIOACHUIX U YTBEPKICHUSX, Mpeaaratb KPUTEPUU JJI BBISBICHUS
3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;

JIeNIaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JIE€TYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKII0YeHUH, YMO3aKIIOUEeHUH M0 aHAJIOTUH;

NPOBOAUTH  CAMOCTOSITENIBHO  JIOKa3aTelIbCTBA MATEMAaTHYECKUX  YTBEPXKICHUU
(mpsiMBle W OT TPOTHBHOTO), BBICTPAWBATH APTYMEHTALMIO, MPHUBOJUTH NPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BHIBOJIBL;

BbIOMpaTh croco0 pemieHus yueOHOM 3amauu (CpaBHUBATHh HECKOJIBKO BapHAHTOB
peleHus, BbIOMpaTh Haubojee MOAXOMANIMM € y4ETOM CaMOCTOSITEIBHO BbIIEICHHBIX
KPUTEPUEB).

Bba3zoBble nccienoBarebckme 1eiCTBUA:

UCIIOJIb30BAaTh ~ BONPOCBHl  KaK  HCCJIENOBATEIbCKUA  MHCTPYMEHT  IO3HAHMS,
dbopMynupoBaTh BOIPOCH], (PUKCUpYIOLME MPOTHBOpEYHE, NpoOJieMy, YCTaHaBIMBATh
HCKOMOE U JJaHHOE, (POPMHUPOBAThH TMIIOTE3Y, APIYMEHTHPOBATh CBOIO MO3UIIMIO, MHEHHE;

IIPOBOJAUTH CAMOCTOSITEJIBHO CIIAHUPOBAHHBIA JKCIEPUMEHT, HCCIEIOBAHUE IIO
YCTaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4eCKOTro 00bEeKTa, SIBIICHUS, POIlecca, BBISIBICHUIO
3aBUCUMOCTEN MeX Ay 00BbeKTaMH, IBICHUSIMHU, TIPOLIECCAMU;

CaMOCTOSITEIbHO  (popMyNIUpoBaTh O00OOIIEHHS ¥ BBIBOJABI 10  pe3ylibTaTaM
NPOBEAEHHOTO HAOJIOJICHUS, HWCCIIEOBAaHUs, OICHMBATh JOCTOBEPHOCTh IOJTYYEHHBIX
pe3yabTaTOB, BEIBOJOB U 000OIICHHUIA;

NPOrHO3MPOBAaTh  BO3MOXKHOE  pPa3BUTHE  TMpollecca, a TakkKe  BbIABUIaTh
IPEIOJIOKEHHS O €r0 PA3BUTUHU B HOBBIX YCIIOBUSX.

PabGora c undgopmanueii:

BBISIBIIATH 1eUIUTHI MHPOpPMAIUMK, TaHHBIX, HEOOXOJUMBIX JJIsi OTBETa HA BOIMPOC U
JUTSI pEIICHMS 3a1a4K;

BEIOMpaTh WH(QOpPMAIMI0 W3 HWCTOYHUKOB PA3JIMYHBIX THUIIOB, aAHAIM3UPOBATH,
CUCTEMaTH3UPOBaTh W MHTEPOPETUPOBATh HHMOPMALMIO Pa3IUYHBIX BHUJIOB U ¢GopM
Mpe/ICTaBICHUS;



CTPYKTYpUpOBaTh HMH(OpPMAIMIO, TMPEACTaBIATH €€ B pasnuyHbIXx (opmax,
WUTIOCTPUPOBATH Ipadruecku;

OLICHWBATh HAAEKHOCTh HWHGPOPMAIMH IO CAMOCTOSITENHHO C(HOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMyHHKaTHBHBIE YHHBepCAJIbHbIE y4eOHbIe el cTBUS

Oo0wmenue:

BOCTIPUHUMATH U (OPMYITHPOBATH CYXKJACHUS B COOTBETCTBHUHU C YCIOBUSMU U LEISIMH
oO0I1eHus, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M IUCbMEHHBIX
TEKCTaX, JaBaTh IOSICHEHHUs 110 XOAY PpELIeHHs 3aladd, KOMMEHTHpOBATh IOJIy4YE€HHBIN
pe3yibTar;

B X0/1€ 00CYKJICHHSI 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYX1aeMON TEMBbI, POOIIEMBI,
pemaeMoi 3a7auyu, BbICKa3blBaTh MJIEW, HAICJIEHHbIE HA TOUCK PEUIEHHs, CONOCTaBIAThH
CBOM CYXIIEHUS C CYKICHHSIMH JPYTHX YYaCTHUKOB JHaliora, OOHApY)KUBATh pa3IHuue U
CXOJICTBO TO3UIINH, B KOPPEKTHOH (hopme HopMyInpoBaTh pa3HOTIACHS, CBOM BO3PAKECHUS;

IPEJCTABIATh PE3YJAbTAThl PEIICHUs 3aJaul, SKCIIEPUMEHTA, UCCIIeA0BaHus, IPOCKTa,
CaMOCTOATEIbHO BbIOMpaTh (opMaT BBICTYIUIEHUS € YYETOM 3a7ady IMpe3eHTaluu U
0COOEHHOCTEN ayIUTOPUH.

PerynsiTuBHBIE YHUBepcaJbHbIe yueOHbIe JeiicTBUSA

Camoopranuszanmus:

COCTaBIIATH IUJIaH, aJITOPUTM pELIeHUs 3a7aud, BEIOMpPATh CIIOCOO pelieHus ¢ y4ETOM
UMEIOIIUXCSI  PEeCypcoB U COOCTBEHHBIX  BO3MOXKHOCTEW, apryMEHTHpOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEUICHUH ¢ Y4ETOM HOBOW MH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOIIUOHAIbHBII HHTEJJIEKT:

BJIa/ICTh HAaBBIKAMHU I[103HABATEIBHOM peQIIeKCUM KaK OCO3HAHMS COBEPIIAEMBIX
NEUCTBUH W  MBICIUTENBHBIX TPOIECCOB, HX PE3YJIbTAaTOB, BIAACTh CIIOCOOAMHU
CaMOIPOBEPKHU, CAMOKOHTPOJIS IIPOLIECCa U pe3yJIbTaTa pEelIeHUs] MaTEMaTHYECKOM 3a1a4H;

NpeBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTH MPH PELICHUH 3a/1a4d, BHOCUTH
KOPPEKTHBBI B JESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JIAHHBIX, HANJICHHBIX
OLIMOOK, BBIABICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yJibTaTa ILEId M YCIOBUSAM, OOBSACHATH NPUUYMHBI
JOCTUKEHUSI WM HEIOCTHXKEHUsS pe3ybTaTOB JIEATEIbHOCTH, HAXOAUTh OLIMOKY, JaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA JeATEILHOCTD:

MOHUMATh U UCIOJIb30BATh MPEUMYILIECTBa KOMAaHAHOW M MHAMBHUAYaJIbHOU PaOOTHI
IpU PELIeHUH Y4eOHBIX 3aJ]la4, IPUHUMATh 11€Jb COBMECTHOM J1E€ATEIbHOCTH, TUIAHUPOBAThH
OpPraHu3allMI0 COBMECTHOM paboThl, pacmpenensiarth BUAbl paboT, J10roBapuUBaThHCA,
00CyXaTh IPOIIECC U pe3yJbTaT padoThl, 0000IIaTh MHEHUS HECKOJIBKUX JTFOJICH;

y4acTBOBaTb B TPYIIOBBIX QopMmax paboTel (0OCyxkaeHus, OOMEH MHEHUIA,
«MO3TOBBIE IITYPMBI» U WHBIE), BHIIIOJHATH CBOIO YacTh pabOThl U KOOPAHMHHUPOBATH CBOU
JEHCTBUA C JPYTMMHU WiIEHAMH KOMaHJbl, OLIEHWBAaTh KAa4eCTBO CBOETO BKJIaJa B OOIIMI
MNPOIYKT MO KPUTEPUIM, CPOPMYITUPOBAHHBIM YHYACTHUKAMU B3aUMOICHCTBHUS.

HNPEIMETHBIE PE3YJIBTATBI

K xoniy 10 kjacca o0yyaromuiicss Hay4uTcs:



CBOOOJIHO ONEpPUPOBaTh OCHOBHBIMM IOHSATUSIMH CTE€PEOMETPUU IPH PEIIECHUU
3a]1a4 U MPOBEIEHUU MaTeMaTUUYECKUX PACCyKICHUM;

OPUMEHITh AKCHOMBI CTEPEOMETPUU M CJIEACTBHS W3 HUX I[PU PEILICHUU
FeOMETPUYECKHX 33]1a4;

KJaccu(UUUpPOBAaTh B3aMMHOE pPAaclOJOKEHHWE TMpPSAMBIX B  IPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, NIPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJIHO ONEpPUPOBATH MOHATHSAMH, CBA3aHHBIMM C YIJIaMH B IPOCTPAHCTBE:
MEX1y IPSIMBIMU B IPOCTPAHCTBE, MEKIY NMPSAMOM U IIIOCKOCTHIO;

CBOOOJHO ONEPUPOBATh MOHATHUAMM, CBSI3aHHBIMH C MHOTOI'PaHHUKAMU;

cBOOOJIHO pacro3HaBaTh OCHOBHBIE BUbl MHOTOIPAaHHUKOB (MIpH3Ma, NMHUPaMHJA,
IpSMOYTOJIBHBIN Napaienenunesn, Kyo);

KJ1acCU(UUIUPOBATh MHOIOIPAaHHUKH, BIOMpPAsi OCHOBaHUS I KJIaCCU(PHUKALNY;
CBOOOZHO ONEPUPOBATH MOHATUSAMU, CBSI3aHHBIMH C CEYEHHMEM MHOTOTPaHHUKOB
IUIOCKOCTBIO;

BBIMOJIHATh MapaJljieIbHOE, IEHTPAIbHOE U OPTOrOHAIBHOE IPOEKTUPOBAHUE
¢Guryp Ha MI0CKOCTh, BHIIOIHATH U300paxeHus pUryp Ha IIOCKOCTH;

CTPOUTh CEUEHUS MHOTOIPAaHHUKOB DA3JIMYHBIMH METOAAMH, BBIIOJHATH
(BBIHOCHBIE) IJIOCKME YEpPTEKH M3 PUCYHKOB HPOCTBIX OOBEMHBIX (GUIYP: BUJ
CBEpXY, COOKY, CHU3Y;

BBIUMCIIATh IUIOMIAJM IOBEPXHOCTEH MHOTOTPAHHUKOB (TMpU3Ma, NUpaMUa),
F€OMETPUYECKUX TEJ C IPUMEHEHUEM (HOPMYII;

CBOOOJHO ONEPUPOBATH MOHATHUSMHU: CUMMETPHUS B MPOCTPAHCTBE, LEHTpP, OCh U
IJIOCKOCTh CUMMETPHH, LEHTP, OCh U INIOCKOCTh CHMMETPUU (UTYPBHI;

CBOOOJIHO  ONEpUPOBaTh MOHATHUSAMHU, COOTBETCTBYIOIIUMH  BEKTOpaM H
KOOp/IMHATaM B IIPOCTPAHCTBE;

BBITIOJIHATH ACUCTBUS HAJl BEKTOPaMU;

pemarh 3aJaul Ha J10Ka3aTelIbCTBO MATEMATHUYECKUX OTHOIIEHUN M HaXOXKICHHE
r€OMETPUYECKUX BEJIWYMH, TPUMEHSAS M3BECTHbIE METOABl IpU PELICHUU
MaTEMaTUYECKHUX 3a/1a4 MOBBILIEHHOTO U BEICOKOT'O YPOBHSI CJI0KHOCTH;
OPUMEHSTh  NPOCTEHIIME  NPOrpaMMHBIE  CPEICTBAa M DJIEKTPOHHO-
KOMMYHHKallMOHHBIE CUCTEMBI IIPU PEILIEHUU CTEPEOMETPUUYECKUX 3a/1aY;
U3BJIEKaTh, NpeoOpa3oBbIBATh U HHTEPHPETUPOBATH  MHPOpPMAIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (PUTypax, MPEICTaBICHHYIO Ha uepTexax M
pHUCYHKaX;

NPUMEHSTh IOJy4YEHHbIE 3HAHUS Ha MPAKTUKE: CPaBHMBATh M aHAJIU3UPOBATh
peaJIbHbIE CHUTYallud, NPHUMEHATH HW3Y4YEHHBIE IIOHATHS B IIPOLECCE IOUCKA
pelieHusl MaTeMaTH4ecKd C(hOpPMYJIUPOBAHHOW MpOOJEMBbl, MOJEIUPOBATH
peanbHble CUTyallud Ha sI3bIK€ T€OMETPUH, UCCIEA0BATh MOCTPOCHHBIE MOJEINHU C
HCIIOJIb30BAHUEM I'€OMETPUUYECKUX MOHITHIM U TeopeM, amnmnapara ajareopsl, pelarb
NPAKTUYECKHUE 3a7a4, CBA3aHHBIE C HAX0XK/IEHUEM F€OMETPUUECKUX BEJINYMH;
UMETb INPEJCTaBICHNs 00 OCHOBHBIX 3TallaX Pa3BUTHUS T€OMETPUHU KaK COCTABHOM
yacTH (pyHIaMEeHTa pa3BUTHUS TEXHOJIOTHA.

K xoniy 11 kiacca o0y4aromuiicss Hay4uTcs:

CBOOOIHO ~ OMEpPUpPOBATh  TMOHSATHSIMM, CBSI3aHHBIMH C  IWJIMHIAPUYECKOH,
KOHHUYECKOH U C(hepUyeCcKOi MOBEPXHOCTIIMH, OOBACHATH CIIOCOOBI OTYUCHHUS;



ONEepUPOBATh TMOHSATUSMHU, CBSA3aHHBIMU C TEJIAaMHU BpAUICHUS: IWJIMHJIPOM,
KOHYCOM, cepoi U 1apom;

pacro3HaBaTh Tella BpamieHus (IWIMHAP, KOHYC, chepa M Imap) u OOBSICHATH
CHoCcOo0BI MOJIYYEHHUS TEJ BPALLEHUS;

KJ1acCU(UIMPOBATh B3aUMHOE PACIOJIOKEHHE CPephl U MIOCKOCTH;

BBIYUCIISITH BEJIMYMHBI JIEMEHTOB MHOTOTPDAHHUKOB U TeJl BpallleHUs, O0BEMBI U
IUIOIIAIM TTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPAILEHUS, TEOMETPUUECKUX Tell
C IpUMEHEHHeM (hopmy;

CBOOOJHO ONEPUPOBATH MOHIATHIMH, CBI3AHHBIMU C KOMOMHAISAMU TEJ BpAILEHUS
U MHOTOTPAaHHHMKOB: MHOTOTPAHHUK, BIIMCAHHBIA B c(epy U ONUCAHHBIA OKOJIO
cdepsl, cdepa, BIMCaHHAS] B MHOTOTPAHHUK WJIH TEJIO BPAIllCHHUS,

BBIUUCIIATh COOTHOLUEHUS MEXIy IUIOIAIsIMU IOBEPXHOCTEH M 00BEMaMu
ITOI00OHBIX TEI;

n300paxkaTh M3ydaemble (DUTYpBI, BBIOIHATH (BBIHOCHBIE) IIOCKUE YEPTEXKH M3
PUCYHKOB TMPOCTBIX OOBEMHBIX (UTYp: BUJI CBEpXy, COOKY, CHHU3Y, CTPOUTH
CEYEHHUS TEJI BPALLCHUS;

U3BJIEKaTb,  WHTEPIPETUPOBATH W  NpPeoOpa3oBbIBaTh  MHGOPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPeACTaBICHHYIO Ha 4YepTexkax U
PHUCYHKaX;

CBOOOHO OMEPUPOBATh MOHATUEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJHSATH ONEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKapTOBOI CCTEME KOOPIMHAT;

pemath reoMeTpUYEeCKHUe 3aJauyd Ha BBIYUCICHHE YIJIOB MEXIY MPSIMBIMU U
IUIOCKOCTSIMU, BBIYMCIICHHE PACCTOSHUNA OT TOYKH JO TUIOCKOCTH, B II€JIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/1a IIPU PELICHHH;

CBOOOJHO ONEPUPOBATH MOHATUSMH, CBA3aHHBIMU C JIBUKEHUEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBMKCHUM;

BBIMOJIHAT M300pa)KEHUs] MHOTOTPAHHUKOB M TeJl BpAIEHUsS MPH MapauieIbHOM
NEPEHOCE, LEHTPAIBHON CUMMETPUH, 3€PKAJIBHOM CUMMETPHUM, NPU IOBOPOTE
BOKPYT NPSIMOM, IpeoOpa3oBaHusl MOJ00US;

CTPOUTb CEUEHUS MHOTOIPAaHHUKOB M TeJl BpPAIEHUSA: CEYEHHUS LMIMHApA
(mapanienbHO Y MEPHEHIUKYISPHO OCH), CEUYeHUsl KOHyca (mapasijiesibHble
OCHOBAHHUIO U MPOXOAIINE Yepe3 BEPUINHY), CEUCHHUs 1I1apa;

MCIOJIb30BATh METObl MOCTPOEHUSI CEYEHHI: METOJl CIEe0B, METO/l BHYTPEHHETO
NPOEKTUPOBAHUS, METO/] IIEpEHOCA CEKYIEH TIOCKOCTH;

JIOKa3bIBaTh T€OMETPUYECKHUE YTBEPKICHNUS;

NPUMEHATh TeoMeTpuuecKkue (axkThl IS PEIIeHUs CTePeOMEeTPUYECKUX 3ajad,
IpEeIoIaraloluX HECKOJIbKO IaroB pelIeHus, €ClIM YCIOBUS IPUMEHEHHUS 3aJaHbl
B SIBHOU W HESIBHOU (hopme;

pemarh 3aJa4d Ha JOKa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUN U HaXOXKJIECHUE
r€OMETPUYECKUX BEJIUYMH;

NPUMEHSTh IPOrPaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI
IpU PEIICHUH CTEPEOMETPUUECKUX 3a/1ay;

NPUMEHSTh IOJIyYCHHbIE 3HAHUS Ha IpPaKTUKE: CPaBHUBATh, aHAJIU3UPOBATh U
OLICHMBAaTh pEaJbHbIE CUTYyallMH, NPUMEHATH H3YUYEHHBIE IOHATHUS, TEOPEMBI,
CBOIICTBa B TMpoIlecce IOMCKAa pEIICHUs MaTeMaTH4eCKH CcQOopMyIupOBaHHON
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po0JIeMbl, MOJEIMPOBAThH pealibHbIE CUTYAI[MU Ha SI3bIKE T€OMETPHUHU, UCCIIEI0BATh
MOCTPOCHHBIE MOJIEJIU C HCIOJIb30BAHHUEM TI'€OMETPUYECKUX TMOHATHH U TEOpeM,
anmapara ajreOpbl, peliath MPaKTHYEeCKHE 3a/aud, CBSI3aHHBIC C HAXOXKJIEHUEM
FEOMETPUUECKUX BEIUYMH;

UMETh TPENICTaBICHUSI 00 OCHOBHBIX 3Talax Pa3BUTHS M€OMETPUU KaK COCTaBHOM
yacTu QyHIaMEHTa Pa3BUTHSI TEXHOJIOTUH.

11



TEMATHYECKOE IINTAHUPOBAHUE

10 KUJIACC
KoJsmn4yecTBO 4yacon DJIeKTPOHHBbIE
Ne ni/m E;::;Zﬁf;::me PAsAEIon u TeM Beero Kontpoabusie IlpakTuyeckue f)lg:)(zl:fooBBalegbnme
padoThI padoThI pecypeb
1 BBenenue B ctepeoMeTpuio 23 1
> B3anmuoOe pacrionokeHue npsmbIx B 6 1
MIPOCTPAHCTBE
3 [TapaniaenbHOCTh NPSMBIX U IJIOCKOCTEN B 2
IPOCTPAHCTBE
4 HepHeHILHIf'YHHpHOCTB MPSIMBIX | ’5
TJIOCKOCTEHN B IPOCTPAHCTBE
5 VYTIbl U pacCTOSIHUS 16 1
6 MHororpasHUKU 7 1
7 BekTopsl B IpoCcTpaHCcTBE 12
3 HOBTOPGHI/IC, 000011IeHNEe U CUCTEMATH3ALIHS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KIIACC

KoanuecTBo yacos DJIEKTPOHHbIE
Ne ni/m I;;:rn;(:;lo;:::me pasieson nTem Beero Kontpoabusie IlpakTnyeckue Ség?l? oOBBaLTI:J)ILHM e
padoThI padoThI pecypes
1 AHanuTH4ecKasi TeOMeTpHUsI 15 1
) IToBTOpEHME, O606H16Hlile u 15 |
cHUCTeMaTH3aIlnsl 3HAHUT
3 O0bEéM MHOTOTpaHHUKA 17 1
4 Tena Bpaienus 24 1
5 [Inomanu moBepXHOCTH U OOBEMBI 9 1
KPYTJIBIX TEJ
6 JBruxeHus 5 1
7 IToBTOpCHME, 0606IHCHI§G u 17 )
CHUCTEeMAaTH3aIlvs 3HAaHUH
OBIIEE KOJIMYECTBO YACOB IT1O 102 3 0

I[TPOI'PAMME
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ITOYPOYHOE IIVTIAHUPOBAHMUE
10 KUIACC

Ne
o/

Tema ypoka

KoaundecTBOo 4acosB

Bcero

KoHTpoJibHbIe
padoThbI

IIpakTHyeckue
padoTHhI

Jara
HU3YyYeHM S

DJIeKTPOHHBbIE
uuppoBbIe

oOpa3oBaTe/ibHbIE

pecypchbl

OcHoOBHBIE ITpaBuJIa U300paKEHUS HA
PHCYHKE IIOCKOCTH, MTapalIeIbHbIX
NPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

[ToHsTHS CTEpeoOMeTpUHn: TOUKa,
npsMasi, INI0CKOCTb, IPOCTPAHCTBO.
OcHOBHBIE ITpaBuJIa U300pAKEHUS HA
PHUCYHKE INIOCKOCTH, ITapaJlIeIbHBIX
NPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

[TonsATHA: nepecekaromuecs

IJIOCKOCTH, MEPEeCEKa0IIMecs npsimas
Y TJI0CKOCTh; OJIYIIPOCTPAHCTBO

[TonsaTHsA: epecekaromuecs
IJIOCKOCTH, IIEPECEKAOIIUECS MPsIMast
Y IUIOCKOCTh; OJIYIIPOCTPAHCTBO

MHororpanHuKH, U300pakeHne
MPOCTEHIIIMX TPOCTPAHCTBECHHBIX
buryp, HeCylecTBYIOIMNUX 00HEKTOB
MHororpaHHUKH, U300paXKeHUE
MPOCTEUTIINX TPOCTPAHCTBEHHBIX
buryp, HeCylecTBYIOIMUX 00HEKTOB

AKCHOMBI CTEPEOMETPHUU U IIEPBBIE
CJIEACTBUS U3 HUX
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AKCHOMBI CTEPEOMETPUU U IIEPBBIE
CIIEICTBUSA U3 HUX

10

AKCHOMBI CTEPEOMETPUH U TIEPBBIE
cienctus U3 HUX. CriocoOsl 3a1aHus
IIPSIMBIX U INIOCKOCTEN B

npoctpancTBe. OO03HAUCHUS TTPSIMBIX

U INIOCKOCTEN

N3o0paxeHue cedyeHuit mupaMu/ibl,
Ky0a ¥ MPU3MBbI, KOTOPBIC TPOXOIST
yepes ux péopa. M3o0pakenue
nepeceUeHUs MOTYICHHBIX
II0cKoCcTeN. PackpammBanue
MIOCTPOCHHBIX CEYCHUN Pa3HBIMU
I[BETaMHU

11

12

N3o0paxkeHue cedeHui mipaMu/Ibl,
Ky0a ¥ IpU3MBbI, KOTOPBIE TTPOXOISIT
yepe3 ux péopa. Mzobpaxenue
IIepeCcEeUYCHUs MOJTYUEHHBIX
I0cKkocTen. PackpammBanue
MMOCTPOEHHBIX CEYEHHUI pa3HbIMU
[BETAMH

N3o0paxenue cedyeHut mupaMu/Ibl,
Ky0a U IPU3MBI, KOTOPBIC TTPOXOJISAT
gyepe3 ux péopa. M3obpaxenne
nepeceueHus OJTyICHHBIX
Im10ckocTel. PackpamnBanue
MIOCTPOCHHBIX CEUCHUN PA3HBIMH
[IBETaMHU

13

N300pakeHne ceueHnid mupamMuIbl,
Ky0a ¥ MPU3MbI, KOTOPBIC TPOXOJIAT
yepes3 ux péopa. Mzobpaxenue

15




14

15

16

MEPECEUCHUS MOJTYUEHHBIX
IockocTeut. PackpamuBanne
ITOCTPOEHHBIX CEYEHHUI Pa3HBIMU
[IBETaMU

Merton cie1oB i1 MOCTPOCHUS
CeUeHUun

Merop cie1oB uisi TOCTPOEHUS
ceyeHuil. CBoliCcTBa NepecevyeHnuit
MPSIMBIX U ITIOCKOCTEN

Meron cie10B UIsl IOCTPOEHUS
ceyeHuil. CBoiicTBa nepeceyeHunit
NPSIMBIX U IJIOCKOCTEN

17

18

[TocTpoeHue ceueHni B IUpamMu/ie,

KyOe 1o TpéM ToukaMm Ha péOpax.
Co31aHne BEIHOCHBIX YEPTEXKEN U
3aMKCh MArOB IMMOCTPOCHUS

ITocTpoeHne cedyeHnii B TMpamMuie,

KyOe 1o TpéM ToukaMm Ha péOpax.
Co3nanue BEBIHOCHBIX YepTeXen 1
3aIlMCh IIArOB OCTPOEHUS

19

20

[TocTpoenue ceuenunii B mupamuze,

KyOe 1o TpéM Toukam Ha péopax.
Co31aHne BEIHOCHBIX YEPTEXKEN U
3aMKCh IIaroB MOCTPOCHUS

ITocTpoeHue ceueHnii B Tupamuie,

Ky0Oe 1o TpéM ToukaM Ha p&bpax.
Co3nanne BBIHOCHBIX YEpTEXKEH U
3aIMuCh MIaroB MOCTPOCHUS

21

[ToBrOpenue manumerpuu: Teopema

0 MIPOMOPITUOHATBHBIX OTPE3KaX.
[Tono6ue TpeyrolbHUKOB
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22

23

24

[ToBTOopenue mnannmerpun: Teopema
Menenas. PacueThl B ceueHHMAX Ha
BBIHOCHBIX yepTexax. ctopus
Pa3BUTHS TUITAHUMETPUHU U
CTEpEOMETPUH

KontposnbHas pabora "AKcHOMBI
crepeometpun. CeueHus"

B3anmuoOe pacrnionokeHue npsmbIx B
npoctpaHcTBe. CKpenuBarommecs
npsimsle. [Ipusnakn
CKpEIIMBAIOUINXCS MPSMBIX.
[TapamienbHbIE TIPSIMBIE B
IPOCTPAHCTBE

25

26

TeopemMa o0 cyniecTBOBaHUH U
€MHCTBEHHOCTH MPSIMOK
NapaJuIeIbHON JAaHHOM IPSIMO,
MPOXOJIAIICH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIe)KaIlleh Ha
JTaHHOM npsiMoit. JleMma o
NepeceyeHU  MapaieIbHBIX MPSIMBIX
IJIOCKOCTBIO

[TapamienbHOCTD TPEX NPSIMBIX.
TeopeMa o TpEx mapaieabHbIX
npsMbIX. Teopema o
CKpEIIMBAIOLIUXCS MPSMBIX

27

[TapamienbHOE TPOEKTUPOBAHHUE.
OcHOBHBIE CBOICTBaA MapaIeTLHOTO
npoekTupoBanus. M300paxeHne
pa3HBIX (UTyp B MapaIeIbHOMI
POCKINH

28

I{enTpasnbHas npoekuus. Yroi ¢

17




COHAIIPaBJICHHBIMU CTOPOHAMMU. Vron
MCXKAY IIPAMbBIMHA

29

30

31

32

3agaun Ha JOKAa3aTeIbCTBO U
HCCIIENOBAHUE, CBA3aHHBIE C
PacToI0KEHUEM TIPSIMBIX B
IPOCTPAHCTBE

[TonsATHA: mapaIIenbHOCTh NIPSIMON U
IJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
NapaJuIeIbBHOCTH NPSAMON U
miockoctu. CBoMcTBa
[apaJUIEIbHOCTH IPSIMOM U
IUIOCKOCTH

['eomeTpuueckue 3agaum Ha
BBIYMCIICHUE U 10KA3aTEIbCTBO,
CBSI3aHHBIE C NTAPAJUIETBHOCTHIO
IPSAMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

[Toctpoenue ceuenust, TPOXOASAILETO
yepes TaHHYIO MPSIMYIO Ha YEPTEXKE U
MapaJuyIeabHOIO IPYrou MPsIMOM.
Pacuér oTHOIIEHNI

33

34

35

[TapannensHas npoexuus,
MIPUMEHEHHUE JIJIs1 TOCTPOCHUS
Cce4YeHMi Ky0a 1 mapaiesenumnenaa.
CaolicTBa napasienenuneaa u
MIPU3MBbI

[TapannensHble minockocTy. [IpuzHaku
NapajuieIbHOCTH ABYX ITIOCKOCTEN
Teopema o mapajieaIbHOCTU U

€AMHCTBEHHOCTH IIJIOCKOCTH,
IIPOXOMSAIIEH Yepe3 TOUKY, HE

18




IIPUHAUIEKAIYIO JAaHHOHU IIJIOCKOCTH
U CIICICTBUSA U3 HEE

36

37

CBolicTBa napajjiebHbIX
IJIOCKOCTEN: O MapajieNbHOCTH
IIPSIMBIX IIEPECEUYCHHUS] TIPU
IIEPECEYCHUN ABYX MTapaICIIbHBIX
IIOCKOCTEMN TPEThEN

CBolicTBa napajjiebHbIX
IUIOCKOCTEMN: 00 OTpe3Kax
NapaJIeNIbHBIX MPSAMBIX,
3aKJIFOYEHHBIX MEXKIY
napajieIbHbIMU IOCKOCTSIMU; O
NIEPECEUEHUU TIPSIMON € ABYMSI
napajuiesIbHbIMU MIOCKOCTSIMU

38

[ToBTOpenue: Teopema Iucdaropa na
IIJIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIbHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a ¥ IPSIMOYTOJILHOTO
napasuiesenure1a

41

Brrunciienue iH OTpe3KOB B KyOe U
IIPSIMOYTOJIBHOM TapajijIeeuIene

42

43

[lepnenuKyJIAPHOCTD MPSAMOU U
mIockocTH. 1IpuzHak
MEPIECHANKYISPHOCTHA NPSIMOU U
IJIOCKOCTH

IleprieHAMKYIAPHOCTD IPSMOU U
10ckocTH. [IpusHak
NEPHEHIUKYIIIPHOCTHU NPSIMOU U
IIJI0OCKOCTH

44

TeopeMa 0 CyniecTBOBaHUU U

19




€IUHCTBEHHOCTH MPSIMOMH,
MPOXOJIAIICH Yepe3 TOUKY
MIPOCTPAHCTBA U MEPIICHANKYIAPHON
K INTIOCKOCTH

[InockoCcTH M NEPHEHANKYISPHBIE UM

45 MpsiMbIE B MHOTOTpaHHUKaX

46 [TnockocTH U NeprEeHUKYISIPHbIE UM
MpsiMbIE B MHOTOTpaHHUKaX
[lepneHIUKYISp U HAKJIIOHHAS.

47 [TocTpoeHne neprneHIuKyIIsIpa u3
TOYKHU Ha MPSIMYIO
[lepnieHIUKYSp U HAKJIIOHHAS.

48 [TocTpoenue neprieHANKyIspa U3
TOYKHU Ha MPSIMYIO

49 Teopema 0 TpEX MepHEeHAUKYJIISIpax
(mpstmast u oOpaTHas)

50 Teopema 0 TpEX MEPNECHAUKYIISIPAX
(mpsimast 1 oOpaTHas)

51 Yroa Mexay CKpeuMBarOIIUMUCS
PSIMBIMU
[Touck nepneHANKYISIPHBIX TPSIMBIX C

52 MOMOIIbIO EPIEHIUKYIISPHBIX
IJIOCKOCTEN

53 OpToroHaiabHOE NPOECKTUPOBAHUE
[TocTpoenue ceueHuit kyoa, MpU3Mbl,

54 IIPaBUJILHOM NTMPaMU/bI C IIOMOIIBIO
OPTOrOHAJILHOU ITPOECKLIUU
[TocTpoenue ceuennii Kyoa, IpU3MBI,

55 IIPaBUJILHOM NTMPaMUJbI C IIOMOLIBIO

OPTOTOHAJIBHOW MTPOEKLIUH

20




56

57

58

59

60

CumMmeTpus B IpOCTPaHCTBE
OTHOCHUTEIBHO TIOCKOCTH.
[InockocTn cuMMeETpUi B
MHOTOTpaHHUKAX

IIpu3Hak nepneHuKyIspHOCTH
IIPSIMOM M TUIOCKOCTH KaK CJIEICTBUE
CUMMETPHH

IIpaBuibHBIE MHOTOTPaHHUKH. Pacyér
PAcCCTOSIHUM OT TOYKH A0 INIOCKOCTH
[IpaBuIBbHBIE MHOTOTPAaHHUKH. Pacyér
PAcCTOSIHUM OT TOYKH A0 INIOCKOCTH
CnocoObl OnyCcTUTH
NEPIEHIUKYIISPbl: CAMMETPHSL, CIBUT
TOYKHU IO MapauieIbHON MPAMON

61

CnBur 1o HenapaieIbHOU MPSMOH,
U3MEHEHUE PaCCTOSTHUMI

62

KonTponsHas pabora "B3anmHoe
PaCIOJIOKEHUE MPSAMBIX U
IJIOCKOCTEN B MPOCTpaHCTBE"

63

64

[ToBTOpEeHUE: yroa Mexay npsMbIMU
Ha IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIBHUKE,
TeopeMa KOCUHYCOB

[ToBTOpEHME: yron Mexay
CKPEILIMBAIOLIIUMUCS NIPSIMBIMU B
IIPOCTPAHCTBE

65

66

['eomeTpuueckne METOABI
BBIYHMCIICHUS yTiIa MEXYy NPSIMbIMU B
MHOTOTpaHHUKaX

JIByrpanssiii yrosu. CBoWCTBO
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JIMHEHHBIX YIVIOB IBYTPaHHOTO yria

67

[lepieHIUKYISIPHBIE TUIOCKOCTH.
CBoOMCTBA B3aUMHO
HEPICHINKYISPHBIX TNIOCKOCTEH

68

69

[Ipu3Hak nepneHuKyIIpHOCTH
IJIOCKOCTEM; TeOpeEMa O MPSIMOU
IepecedyeHus AByX INIOCKOCTEN
NEPIEHIUKYISIPHBIX TPEThEN
IJIOCKOCTH

[IpsAMOYTOIBHBIN NapaJIeIeIUIEN;

Ky0; U3MEpeHHsl, CBOMCTBA
PSIMOYTOJIBHOTO Mapasuiesenuneia

70

Teopema o quaronanu
MPSMOYTOJILHOTO TTAPAJUICIIEITUTIEA U
CJIEJICTBHE U3 HEe

71

72

CrepeoMeTpuiecKue 1 NPUKIIATHbIE
3a/1a4, CBSI3aHHBIE CO B3AMMHBIM
PAaCIIONIOKEHUEM NPSIMBIX U
IIJIOCKOCTH

[ToBTOpEHME: CKpELIMBAIOIIUECS
IIPSIMBIE, MAPAJIJIEIIbHBIEC INIOCKOCTH B
CTaHJAPTHBIX MHOTOIPaHHUKAX

73

[Tapa napamienbHBIX INIOCKOCTENW HA
CKPEIMBAOIIUXCS MPSIMBIX,
paccTosiHuE MEXIY
CKPEIIMBAIOIIMMHUCS PSIMBIMU B
MIPOCTBIX CUTyalUAX

74

Paccrosinue ot TOUKH J0 IINIOCKOCTH,
pacCTosAHUC OT Hp?[MOI\/’I A0 IINIOCKOCTHU

75

Brruncnenue pacCTOsSHUNA MEXKIY
CKPEILIMBAIOLIMMHUCS MPSIMBIMHU C
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IIOMOILBIO NIEPIEHIUKYJIIIPHON
IIJIOCKOCTH

TpéxrpaHHslil yroJ, HEpaBeHCTBA JJIs
TpPEXIpaHHbIX yrioB. Teopema

76
[Tugaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JUIsI TPEXTPAHHOIO yTila

77 DneMeHTHI c(hepuuecKoil reoMeTpuu:
reoJIe3nYeCcKre JMHUM Ha 3emiie

73 KonTponsHas padora "VYrisl u
paccrosiHuAs"

79 CucreMarnsanvs 3HaHUN
"MHOrOrpaHHUK U €0 JJIEMEHTHI"

30 [Tupamuaa. Buael nupamu,.
[IpaBunbpHas nupamuaa

31 [Tpu3ma. [IpsimMast 1 HaKJIIOHHAA
npusMel. [IpaBunbHas npusma
[Ipsimoli mapasuienenurnen,

82 IIPSAMOYTOJIBHBIN Mapasyieenunes,
KyO

33 Brinykible MHOrorpanHuku. Teopema
Ditnepa
Brinmykible MHOTOrpaHHuKd. Teopema

84 Oitnepa. [IpaBunbHbIe U
NOJIYPAaBUJIbHBIE MHOTOTPAHHUKHU

85 KonTtponshas padora
"MHororpaHHuKH"

36 [TonsiTe BeKTOpa Ha TJIOCKOCTH U B
IPOCTPAHCTBE

87 CyMMma BEKTOpOB

88 Pa3HocTh BeKTOpOB
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89 [IpaBuiio napaienenumnena 1

90 YMHOKEHME BEKTOPA HA YHUCIIO 1
PaznoxeHnue BekTopa mo 6asucy Tpex

91 BEKTOPOB, HE JIC)KAIIUX B OJHOU 1
MJIOCKOCTH

92 CxkansipHO€ MpOU3BEIAECHUE 1

93 Brruncnenue yria Mexy BEeKTOpaMu 1
B IIPOCTPAHCTBE

94 [Ipocreitmme 3aga4u ¢ BEKTOpaMu 1

95 [IpocTteiimme 3a1aun ¢ BEKTOpaMu 1

96 [Tpocreiimme 3agaun ¢ BEKTOpaMu 1

97 [Ipocreiimue 3axaun ¢ BEKTOpamu 1

08 O606].EI6HI/I€ U cUCTeMaTH3alus |
3HaHUI

99 0606HuleHHe U CHCTEeMAaTH3alus |
3HAaHUN

100 HtoroBast KOHTposIbHAs paboTa 1

101 HroroBas konTpoabHas paboTa 1

102 O606LEIeHI/Ie 1A CUCTEMATH3ALN |
3HAHUI

OBUIEE KOJIMYECTBO YACOB I1O 102

I[TPOI'PAMME
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11 KUIIACC

Kosau4yecTBo yacoB JIEKTPOHHbIE
Ne Hara undgposbie
, Tema ypoka Koutpoabubie IIpakTuueckue
n/n P Bcero P p H3ydeHusi o0pa3oBaTesbHbIE
padoThbI padoThI
pecypcsbl
[ToBTOopenue temsl "KoopanHatsl
1 BEKTOpa Ha MJIOCKOCTHU U B 1
npocTpaHcTBe"
’ [ToBTopenue temsl "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPORB"
IToBTOpeHue TeMsl ""BrrunciieHue
3 yIJjia MEXy BEKTOpPaMU B 1
IIpocTpaHcTBe"
[ToBTOpenue Temel "YpaBHeHHE
4 IIPSAMOM, IPOXOJSIIEN yepes 1Be 1
TOYKH"
5 VYpaBHEHUE IOCKOCTH, HOPMaJb, 1
YpaBHEHUE MJIOCKOCTU B OTpE3Kax
6 VYpaBHEHUE IOCKOCTH, HOPMAaJb, 1
YpaBHEHUE MJIOCKOCTU B OTpE3Kax
7 BektopHoe npousBeneHue 1
3 JIvHelHbIE HEpaBEHCTBA, JIMHENHOE 1
MpOrpaMMHUPOBAHUE
9 JInHelHbIE HEpaBEHCTBA, JIMHENHOE 1
IpOrpaMMHUPOBAHNE
HaJUTUYECKHUE METOJIbI pacuéra
A
10 yIJla MKy NPSIMbIMH B 1
MHOTOTpaHHUKaX
11 AHanuTHYECKHE METOBI pacuéra 1
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yriia MEKAY IIIOCKOCTAMU B
MHOTI'OI'paHHUKaXx

12

dopMyna paccTOAHMS OT TOUYKHU 10
IUIOCKOCTH B KOOpJAWHATaX

13

Haxoxenne pacCTOSHUI OT TOYKHU
JIO0 TUIOCKOCTH B Ky0Oe

14

Haxoxenne pacCTOSHUI OT TOYKHU
JIO0 TUIOCKOCTH B MPaBUIIHLHOM
nupamMu/ie

15

KonTtponsnas padota
"AHanuThyeckasi reomeTpus"

16

Ceuenus MHOI'OTPaHHHKOB!
CTaHAapPTHBIC MHOI'OI'PAHHUKHU

17

CedeHunss MHOTOTPAHHUKOB: METO/T
CIIEZIOB

18

19

20

21

22

Ceuenus MHOI'OTPaHHHKOB!
CTaHJapPTHBIC INIOCKOCTH,
NEPECCUCHUA MTPAMBIX U IIOCKOCTEH

[TapaitenbHbie pSIMBIE U
IJIOCKOCTH: NTapaJUICIbHbBIE CEYEHUS

[TapaitenbHbie NpsIMBIE U
IJIOCKOCTH: PAaCYET OTHOIIECHUI

[TapaitenbHbie pSIMBIE U
IJIOCKOCTH: YTJIbI MEXAY
CKPELIMBAOLIIUMUCS NPSIMBIMU

[lepneHauKyIsIpHBIE NPSIMBIE U
IJIOCKOCTH: CTaHJAAPTHBIE MMapPbI
NEPIEHIUKYIISPHBIX IIJIOCKOCTEN U
MPSAMBIX, CAMMETPUH
MHOTOTPaHHUKOB
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23

[leprieHiuKyIIApHBIE IPSIMBIE U
IIJIOCKOCTH: TEOpEMa O TpeX
IEePIEHIUKYIIpax

24

25

26

[lepnienuKymsipHBIC TIPSIMBIE U
MJIOCKOCTH: BBIYHMCIICHUS JJIUH B
MHOTOTpaHHUKaX

[ToBTOpEHME: TIOMAAN
MHOTOYTOJILHUKOB, (DOPMYJIIBI JISI
TIoIaaei, CooOpakKeHuUs MOA00Us
[ToBTOpEHME: TIOMAAN
MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIsI
TIomaei, CooopaxeHus Moa00us

27

[ToBTOpEHNME: TUTOIAIH
MHOT'OYTOJIbHUKOB, ()OPMYJIBI JIJIS
TIoIaaen, CooOpakxeHus Mogo0ust

28

29

30

IInomanu ceuenuit MHOI'OI'PaHHHUKOB!:

TUTOIIA N TIOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOPAKEHHS TTOA00us

[Tmomaau ceyeHnii MHOTOTPaHHUKOB:

TUTOIIA N TIOBEPXHOCTEH, pa3pe3anus
HA YaCTH, COOOpaKEHUS TTO100US
KonTponbHas padora "[loBTopeHnue:
MHOT'OTPaHHUKH, CEYCHHUS
MHOT'OTPaHHUKOB"

31

0O0bBéMm Tena. O0breM
NPSIMOYTOJILHOTO MapaJuIesIeIuIe/a

32

3amaun 00 yaBOeHHHU Ky0a, O
KBajJpaType Ky0a; 0 TPUCEKIIUHU yTiia

33

CrepeoMeTpuyeckue 3a1auu,
CBsI3aHHBIE C 00BEMOM
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MMPAMOYTOJIbHOT'O IapaJiICJICIInIIC/1a

34

[TpuknanHbie 330291, CBSI3aHHBIC C
BBIYUCIICHHEM 00BEMA

IMPAMOYT'OJIBHOT'O ITapaJlJICIICIIUIIC A

35

36

37

38

O0BEM NPSAMOI PU3MBI
CrepeoMeTpuiecKue 3a/1a4y,

CBSI3aHHBIC C BEIYHUCIICHHEM 00BEMOB

MPSIMOM IPU3MBbI

[IpuknagHeie 3a1a4n, CBA3aHHBIE C
00BEMOM MPSIMOI PU3MBI

Brruucnenue o0bEMOB TeI €
MOMOILBIO ONPEIETEHHOTO
uHTerpana. O0bHEM HaAKIOHHOM
MIPU3MBI

39

40

41

Brrunciaenue 00bEMOB TeEII €
TIOMOIIIBIO OIIPEIECIIEHHOTO
uHTerpana. O0bEM NUpaMuIbl

®opmyna o0bEMa TUPAMHUIBI.
OTtHomeHne 00HeMOB MTUPAMUTL C
00IIUM yTJIOM

®opmyna o0bEMa TUPAMUIBI.
OTtHomeHue 00BEMOB MUPAMU]T, C
o0IIUM yTJioM

42

CrepeomeTpruuecKue 3aJauu,

CBsI3aHHBIC ¢ 00BEMAaMHU HaKJIOHHOMN

IIPU3MbI

43

CrepeoMeTpuyeckue 3a1auu,

CBs3aHHbIE ¢ 00BEMAMU TUPAMHU/IBI

44

[IpuknagHblie 3a1a4u O TEME
"OO0BEMBI TE", CBI3aHHBIC C
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00BEMOM HAKJIOHHOM MPU3MBI

45

[IpuknagHelie 3a1a4u MO TEME
"OO0BEMBI TE", CBSI3aHHBIC C
00BbEMOM MMUPAMUIBI

46

[Tpumenenne o0bEMOB. Brruncienue
PacCTOSIHMS 10 IUNIOCKOCTH

47

Kountponbnas padora "O6bEmM
MHOTOTpaHHUKa"

48

[Hunuuapudeckas MoBepXHOCTD,
00pa3yroIye MIIHHAPUISCKON
MMOBEPXHOCTH

49

50

51

52

53

54

55

Hunuuaap. [psimoit kpyroBoit
uunuHAp. [lnomans noBepxHocTH
HUAJTUHIPA

Konnueckasi moBepxXHOCTB,
00pa3yroniue KOHUYECKOn
noBepxHocTu. Konyc

CedeHue KOHyca MIOCKOCTHIO,
napajuieJIbHON IIOCKOCTH OCHOBAHUS

VYceuénnnlit konyc. M300paxkenue
KOHYCOB U YCEYEHHBIX KOHYCOB

[Tnomanb 60KOBOM MOBEPXHOCTU U
IIOJTHOM ITOBEPXHOCTH KOHYCa

[Tnomanb 60KOBOIM MOBEPXHOCTU U
ITOJTHOM ITOBEPXHOCTH KOHYCa
CrepeomeTpruyecKue 3aJja4u Ha
JIOKQ3aTEJIbCTBO M BEIUMCIICHHE,
MIOCTPOEHUEM CEYEHUN LIUIUHIPA,
KOHYca

56

CrepeoMeTpuyeckue 3aauu Ha
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JTI0OKa3aTeJIbCTBO U BBIUUCIICHUE,
MOCTPOCHHUEM CEUEHUH IIMINHIIPA,
KOHYca

57

[IpukitagHeie 3a7a41, CBI3aHHBIEC C
HAJIAHIPOM

58

[IpukiiagHeie 3a7a41, CBI3aHHBIEC C
HAJIAHIPOM

59

60

Cdepa u map

[Tepeceuenue cdepsl u mapa ¢
mIockocThio. Kacanue mapa u cdepsl
IJIOCKOCTRIO. By u n300pakeHue
mrapa

61

62
63

[Tepeceuenue cdepsl u 1apa c
iockocThio. Kacanue mapa u cepsl
MJI0CKOCTRIO. Bua u nzobpaxxenue
nrapa

VYpasuenue cdepsl. [Tnomans chepor
U e€ yacteu

Cummetpus cdepsl U mapa

64

CrepeomeTpruuecKue 3aJjauu Ha
JTIOKA3aTeILCTBO M BBIUHCIICHHUE,
CBsI3aHHBIC CO cPepoil U mapom,
MOCTPOCHUEM UX CEUEHUM
TTOCKOCTBIO

65

CrepeomeTpruuecKue 3aJjauu Ha
JTIOKa3aTeIbCTBO U BBIYHCIICHUE,
CBsI3aHHBIC CO cPepoil U mapom,
MTOCTPOEHUEM UX CEUEHUI
TIOCKOCTBIO

66

[IpuknagHblie 3a1a4u, CBI3aHHBIE CO
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cdepoii 1 mapom

IloBTOpEHUE: OKPYKHOCTH HA

67 IJIOCKOCTH, BEIYUCIICHUS B
OKPY>KHOCTH, CTaHJAPTHBIC MTO00MS

63 Pa3znuynble KOMOMHAIIMHY TEIT
BpaIleHUs 1 MHOTOTPAaHHUKOB

69 3amaun o Teme "Tena I/I"
MMOBEPXHOCTH BPAIICHHS

70 3amaun o Teme "Tena I/I"
MTOBEPXHOCTH BpPAIICHUS

7 KontposnbHas pabora "T'?na u
MTOBEPXHOCTH BPAIICHUS

79 O6bEM nunuHapa. Teopema 00
00BbEME MPSIMOTO IUITHHIPA
Brruncnenne o0ObEMOB TEI €

73 MTOMOIIIBIO OMIPEICIIEHHOTO
uHTerpana. O06EM KOHyca

74 ITnomiaaun OOKOBOI U MOJIHOM
MMOBEPXHOCTH KOHYyCA
CrepeomeTpruuecKue 3aJauu,

75 CBsI3aHHBIC C BBIYMCICHHUEM 00BEMOB
MUJIUHIpPA, KOHYCa
IIpuknagneie 3aa4un Mo TEME

76 "OOBEMBI U TUIOIIAU TOBEPXHOCTEH

Ten"

O0BEM 1mIapa 1 MapoBOro CEKTOpA.
Teopema 06 00wéMme mapa. [Lnomaas
cdepsl. CTepeoMeTpUIECKUE 3aa49H,
CBSI3aHHBIC C BBIYUCICHUEM 00BEMOB
1rapa, mapoBOro CerMeHTa




rapoBOro CCKTopa

78

79

80

[IpuknagHelie 3a1a4u MO TEME
"OO0BEMBI TE", CBSI3aHHBIC C
00BEMOM I1apa M TUIOMIABI0 CPEPHI.
COOTHOMICHUS MEXTY TUTOIIA SIMU
MOBEPXHOCTEN U 00BEMaMU
MOJIOOHBIX TEI

[TogoOHBIE Tena B MPOCTPAHCTBE.
N3menenne o6bEMa npu Mo 100HH.
CrepeoMeTprUEeCKHE 3a1a4H,
CBSI3aHHBIE C BBIYMCICHHEM 00BEMOB
TeJ U TUIOMACH MTOBEPXHOCTEH

KontponbHas padora "I[lnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX

"

TCJI

81

82

JIBM>KEHMS IPOCTPAHCTBA.
OtoOpaxxkenus. [[BuxeHus u
paBeHCTBO Guryp. O61ire cBolcTBa
IBKCHUH

Bunbl 1BUKEHUI: TapaJUIeIbHbBINA
MEPEHOC, LICHTPaJIbHAsI CAMMETPHUS,
3epKaJIbHAsI CHAMMETPHSI, TOBOPOT
BOKPYT NPSAMOM

83

[Ipeobpa3zoBanus mogoodwus. [Ipsmas
u cdepa Ditnepa

84

['eomeTpuueckue 3a1a4um Ha
MPUMEHEHUE JIBUIKCHUS

85

Konrponshnas pabota "Bekrops! B
npocTpaHcTse”

86

Ob6o6maromiee mosropenue 11
MTOHATUN U METOJIOB Kypca
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87

reomeTpun 10-11 knaccos,
CUCTeMaTH3alus 3HAHUIA:
"[lapayinenbHOCTh TPSIMBIX U
MJIOCKOCTEHN B MIpoCTpaHcTBe"

O6o6maromiee noropenue 11
MMOHATUN U METOJIOB Kypca
reomeTpuun 10-11 knaccos,
cuUcTemMaTH3alus 3HaHuii: "BekTopsl
B IIpocTpaHcTBe"

88

Oo6o6maromiee mopropenue 11
MOHATUI U METOJIOB Kypca
reometpun 10—-11 knaccos,
cucTemMaTH3alus 3HaHui: "BeKkTopsl
B IIPOCTpaHCTBE"

89

Oo6o6maromiee mopropenue 11
MOHATUN U METOJIOB Kypca
reometrpun 10—-11 knaccos,
cucreMaTtusanus 3HaHui: "Oo0beM
MHOTOTrpaHHUKa"

90

O6o6maromiee nmoropenue 11
IOHATUN U METOJIOB Kypca
reometrpun 10—-11 knaccos,
cucreMarusaius 3Haguii: "O0beM
MHOTOTrpaHHUKa"

91

O6o6maroniee nopropenue 11
IIOHATUN U METOJIOB Kypca
reometpun 10-11 knaccos,
cucrteMatu3auus 3HaHui: "I[lmomann
MOBEPXHOCTH U 00BEMBI KPYTIIBIX
ten"

92

O6o6miaroniee noropenue 11
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93

MOHATUN U METOJIOB Kypca
reomeTpuu 10-11 kmaccos,
cucreMmaru3anus 3Hagun: "Ilmomanu
MOBEPXHOCTU U 0OBEMBI KPYTIIBIX

"

Tel
WTorosast KOHTpoIbHAs paboTa

94
95

96

97

HtoroBast KOHTposIbHAs paboTa

[ToBTOpenue, 0000IICHNE U
CUCTeMaTHU3aIus 3HAHUH

HcTopus pa3BUTUS CTEPEOMETPUU
KaK HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayKH U €€ pojb B pa3BUTUU
COBPEMEHHBIX NH)KCHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

98

99

Hcropus pa3Butus cTepeoMeTpun
KaK HayKu U €€ poJib B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHSI CTEPEOMETPHUU
KaK HayKH U €€ pojb B pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ui

100

101

Hcropus pasBUTHS CTEPEOMETPUN
KaK HayKU U €€ pojb B pa3sBUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHsI CTEPEOMETPHUU

34




KAaK HAyKH U €€ pOJIb B Pa3BUTHH
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

102

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayKH U €€ poJb B pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

102
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI JJIS1 YUEHUKA

METOAUYECKUE MATEPUAJIBI U1 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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