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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOwero oOpa3zoBaHus, TaK Kak 00eCIeYnBaeT BO3MOKHOCTh U3yUYE€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LHKJIA.
[lockonbKy  JorMYeckoe  MbllieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TOHATHUMHBIX OCHOB T'€OMETPUHU, IIPHU J0KA3aTEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIETIOYKHU JIOTUYECKUX YTBEPKICHHUM IIPU PELIEHUH T€OMETPUUYECKHUX
3aJa4, YMEHHME BBIJBUIaTb M ONPOBEPraTb TI'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmMmel yueOHoro kypca «I'eomerpus» Ha yriyO0néHHOM
YpOBHE — pa3BUTHE WHIUBHUIYAIbHBIX CHOCOOHOCTEH OOydYarouxcs Mpu
U3YYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHON obnactu «MaTtemaTuka u
uHpopmaTtuka»  uyepe3  oOecrleueHHe  BO3MOXKHOCTH  MNPUOOpETeHHS |
UCIIONIb30BaHUs Oosee TriyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenuUYHBIX T€OMETPUH, U HEOOXOUMBIX JIJISl YCIEITHOTO Mpo¢heCcCHOHAIBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMATUKH.

[IpuoputeTHpRIMH 3aJauyaMu Kypca IE€OMETPUM Ha YIUIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIlIMpeHne MPEACTABICHUS O T€OMETPUM KaK 4acTH MUPOBOM KYJIBTYpBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SABJICHUS OKPYKAIOIIETO MUpPa, 3HAHUE NOHATHITHOTO anmnapara 1o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(GopMupoBaHue  yMEHHMs ~ BJaJ€Thb  OCHOBHBIMU  MOHSATUSIMH O
IPOCTPAHCTBEHHBIX (UIYypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHME TEOPEM,
GopMyn M yMeHHE HUX NPUMEHSATh, YMEHHUS JO0Ka3blBaTh TEOPEMbl U HAXOAUTH
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpPE MHOTOIDAHHMKM M TeJla BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATHYECKOTO IMOCTPOCHHS
MaTeMaTHUYECKUX TEeOpHi, (popMHUpOBaHME MOHMMAHUS POJM AKCMOMATUKH IPU
MIPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0Ka3aTelIbCTB M AITOPUTMOB
pelIeHMs, YMEHHUSI UX HPHUMEHITh, IPOBOJIUTH JOKA3aTENIbHBIE PACCYKIEHUS B
XOJI€ peUIeHUs] CTEPEOMETPUUECKHUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COAEPIKAHUEM,
(opMHpOBaHME TMPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTeIbCTB  IpHU



000CHOBaHMHM MaTEMATHICCKUX YTBEPKICHUN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CrocoOHOCTEM 00yYaroIIMXCsl, TO3HABATEIbHON aKTUBHOCTH, HUCCIIEI0BATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBanue (HYHKIIMOHATHLHOW TPaAaMOTHOCTH, PEIICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHUS TEOMETPUYCCKUX IOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HECHHBIX CUTYalUSIX W MPU U3YUCHUHU IPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICP)KATEIBHBIMKM JTUHUSIMH Y4eOHOTO Kypca «['eoMeTpus» B
10-11 xmaccax sBusaroTcsa: «lIpsAMble W IUIOCKOCTH B TPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSIMU», PEIICBAHTHBIMH T'C€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSA KO BCEM COZEpPKaTeIbHBIM JUHUSM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO | 110 rogaMm oOyudenus. Coaepikanue oopa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHHs dDenepalibHON paboueit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
00pa3om, 4ToOBI KO BCEM OCHOBHBIM, MPUHITUITHAIBLHBIM BOIIPOCaM OO0 yJaromuecs
oOpamaiuch HEOAHOKPATHO. JTO  TMO3BOJSIET  OPraHW30BaTh  OBJAJCHHE
r€OMETPUYCCKUMU MOHSATUSIMH U HABBIKAMU TIOCIIEIOBATENILHO U MTOCTYMATENBHO, C
COOJII0/IEHUEM TPUHITUIIA PEEMCTBEHHOCTH, a HOBbIC 3HAHUA BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKHUX MPEJCTABICHUN 00YyYaronInXcs, pacuiupsis U yriayomuss
e€, o0pa3ys MPOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycmoBus s auddepeHnManuu  00ydeHHUs,  MOCTPOEHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MporpamMMm, oOecrneuuTh yriayOnEHHOe
M3y4YeHHE TEOMETPHH KaK COCTaBJISIoNIEH yaeOHoro nmpenmera «MaTteMaTukay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o0muM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 waca: B 10 kmacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHSATHS  CTEepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATUYECKOM IOCTPOCHHHU CTEPEOMETPUMU:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMBIX B MPOCTPAHCTBE: IEpEeceKarolIrecs,
napajulesibHble M CKpeuuBamomuecss mnpsMble. [Ipu3Haku CKpelmBarommxcs
npsiMbIX. [lapaniaenbHOCTh NPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE: MapajuiebHbIe
psIMbIE€ B POCTPAHCTBE, MapaLIEIbHOCTh TPEX NPSIMBIX, NapaJUICIbHOCTh MPSIMOM
u 1uockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHbBIE CBOWCTBa MapauieNbHOrO NpoeKTHpoBaHusa. M3o0pakeHue
buryp B mapajuieqbHON MPOEKIMHU. YTIIBI C COHAMPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy MPSMBIMU B TIpocTpaHCcTBe. [lapannenbHOCTh MIOCKOCTEN: mapaiieiabHble
IUIOCKOCTH, CBOICTBa napayyieIbHbIX IUIOCKOCTEH. [Ipocreiinue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, Mapajuielenunes,
MOCTPOCHHE CEUEHUH.

[lepneHAUKYISIPHOCTh MPSIMOU U TUIOCKOCTH: MEPIEHIUKYISIPHbIC TIPSIMBIE B
IPOCTPAHCTBE, MpsIMble MapayieIbHble W MEPHEHAUKYISIPHbIE K IJIOCKOCTH,
NpU3HAK TEPIEeHIUKYISIPHOCTH TMPSMOM U IUIOCKOCTH, TeopeMa O MpsMOi

NEPHEHIUKYISIPHON MJIOCKOCTH. OpToronanpHOE POEKTUPOBAHHUE.
[lepnieHaUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSIHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YO MEXKIY NPSIMOM M IUIOCKOCTBIO, ABYIPaHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKHUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHororpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. Ilpusma: N-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, NOpsIMOYTOJIBHBIM — MapajuleNIeNUIlel MW €ro  CBOMCTBA.
Kpatwaiimmme mnytm Ha TIOBEpXHOCTM MHOrorpanHuka. Teopema Ounepa.
IIpoctpanctBennas teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas mnupamuabl. CBoiicTBa pébep U OOKOBBIX TIpaHelt
MPaBWIBHOM mupaMuibl. [IpaBuibHBIE MHOTOTpaHHUKM: MpaBUJIbHAS INpU3Ma U



[IpaBWIbHAs IHpaMUJa, IPABUIBHAS TPEYrolibHAas IHUpaMuia WU IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacTtaBieHue O MpPaBWIBHBIX MHOTOIPAHHHUKAX: OKTa’3Ap,
JNOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPHU3MBI,
IJIOAAh OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaas OOKOBOM TMOBEPXHOCTHM U TOBEPXHOCTH NPABWIBHOW NUPAMUIBbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CUMMETPHM  IPABHJIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPUS IPAaBUIBHOU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABIICHHbIE U IPOTHUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIIOKECHUE
U BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
qucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOXKEHUSI BEKTOpa Ha YHCIIO.
IlonsATHEe KOMILIaHApHBIE BEKTOPBI. [IpH3HAaK KOMIUIAHAPDHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pasIoKEHHHM BEKTOpa II0 TpEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXIY KOOpAUMHATAMU BEKTOpa H
KOOpAMHATaMU TOYEK. YToJl Mexay Bekropamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHsATHS: MWIMHIPUYECKAss TIOBEPXHOCTh, KOHWYECKas TOBEPXHOCTD,
chepuueckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHus] Ha TUIOCKOCTU. Pa3BépTka munuHApa u KoHyca. CummeTpusi cepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJIFHOTO TMapajuienienumnena u ciuenctBus u3z He€. OO0BEM mpsMon u
HAKJIOHHOW TMPU3MBI, MIJIWHIpA, TUpaMHUIbl 1 KoHyca. O0BEM mIapa u mapoBOTO
CerMeHTA.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOrpaHHWKOB. [Ipw3ma, BhucaHHas B
MWIMHAP, OMHCAaHHAs OKojJo uwuiauHApa. Ilepecedyenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOI'PAHHUK WM TEJO
BpallEHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ yJacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIONIAJCH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAaHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BPaIllCHUs: CCUCHUS IHINHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAHUIO U TIPOXOSAIINE UYepe3 BEPIINHY), CEUCHUS I1apa, METObl TOCTPOCHUS
CEUYECHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEr0 NMPOEKTUPOBAHUS, METO/]| IepeHoca
CEKYILIEeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omeparuu  Haj BeKTOpamHu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B npoctpaHcTBe. KoopaunaTel Bektopa. Pasznoskenue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIM METOA MPU PEIICHUHU TEOMETPHUYECCKUX
3aziay.

JABuKEeHHSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWXKEHWI: TapaulelbHBIA TIEPEHOC,
[IEHTpajbHasl CUMMETPHS, 3€pKajlbHAs CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOI.
[Ipeobpazosanus nomoodus. [Ipssmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOiiecTBa (BbIOOPHI, OMNPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOrO0 MOBEJIEHHUSI, CBA3AHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PACCYKICHHH, BOCIIPUUMUYNUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

chOpMHPOBAHHOCTh YMEHHUS MNPUMEHSATh MaTeMaTHYeCKUe 3HAHUS B
WHTEpEcax 3I0pOBOr0 U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COAIAHCUPOBAHHBIM PEKHUM 3aHATUN H
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKOoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HaNPaBJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TMOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHOM U COLMAIBHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHECHHE MaTEMaTHUYEeCKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpefbl, IJIaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKd W  OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOH eSITeNIbHOCTH, ATaloB ¢
Pa3BUTHUS ¥ 3HAYUMOCTH IS PAa3BUTHS LHUBWIN3AIMH, OBIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIICCTBJISITH MPOCKTHYID M HCCIEI0BATEIbCKYIO JICSTEIbHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHUI, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIHUPOBATH
OTIpEeJICIICHHS] TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPUIIATENIbHBIC, CAMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPXKACHUSX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/I€HUS U BHIBO/IbI;

BBIOMpATh CIOCOO pelieHust y4dyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh Haubojee  MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



HCII0JIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA MHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeMy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (OPMHUPOBATH T'MIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEN MAaTeMaTH4ecKoro oObeKTa, sIBJICHUS, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OpOBENEHHOTO  HAONMIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIUMTH MH(DOpMAIUK, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOMPOC U JJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mpeacTaBiIeHUS;

CTPYKTYpHpPOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uH(popMaIuu o CaMOCTOATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEJIIMHA OOIIEHHUsSA, SCHO, TOYHO, I'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX U THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUs 3aJlayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ 0OCYXKJICHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOH TEMHI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIlIeHUs, COIMOCTABISATh CBOU CYXKACHUA C CYXICHUSIMU JPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jUyMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTA, UCCIIEIOBAHMS,
MPOEKTa, CaMOCTOATEIBHO BHIOHMpATh (PopMaT BBICTYIJICHHS C Y4E€TOM 3ajad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs ¢
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIIAEMbIX JEHUCTBUM M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJETh
crocobamMu caMONPOBEPKH, CAaMOKOHTPOJIS Tpoliecca U pe3yibrara perieHus
MaTeMaTHYEeCKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATA IIEJIM U YCIOBUSIM, OOBSICHSATh MPUYHUHBI
JOCTHXKEHUSI WM HEAOCTH)KCHUSI PE3yJbTaTOB JIESITEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh W HCIIOJb30BaTh MPEUMYIIIECTBA KOMAHIHONW W WHIWBHIYaJTbHOU
paboThl TMpU peHIeHWH YYeOHBIX 3ajad, NPUHUMATh IIeJIb COBMECTHOMU
JESTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboOThI, paclpeaeiiarh
BUIBl PAa0OT, JOTrOBapUBAThCA, OOCYXKIAaTh TIPOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJIbKUX JIOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBAaTh CBOW JEWCTBUSA C JAPYTMMHU 4YI€HaMU KOMaHJbl, OLICHUBATh
KayeCTBO CBOETO BKJIaJia B OOLIUH MPOIYKT MO KPUTEPHUSIM, CHOpMYyITHUpPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHNUH 337249 U MTPOBEICHUHA MAaTEeMATUUECKUX PACCYKIACHUH;

e TMPHUMEHATH AKCHOMBI CTEPEOMETPHH MU CICACTBUS W3 HHUX IPH PEIICHUU
T€OMETPUIECKUX 3a/1a4;

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSIMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
MPOCTPAHCTBE: MEXIY MPSAMBIMH B TIPOCTPAHCTBE, MEXKIY NPSIMOU U
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pAacrmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KJIacCU(PUIMPOBATH  MHOTOIPAHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accupuKaIuu;

e CBOOOJHO ONEPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C  CEUYECHHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBAaHUE (DUTYP HA IMIIOCKOCTh, BBINOIHATH M300paxkeHus Guryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS] MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMU, BBINOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TMOBEPXHOCTEM  MHOTOTPAaHHUKOB  (MpHU3Ma,
MUPaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSMU: CUMMETPUSI B IPOCTPAHCTBE, LIEHTD,
OCb U TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JOKAa3aTeJIbCTBO MATEMAaTHYECKHX OTHOLICHWH H
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IpU PEUICHUA MAaTEeMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a]1ay;

e W3BJICKaTh, MNPEOOPa30BbIBATE U MHTEPIPETUPOBATH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa [PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAIbHBIE CUTYyalluu, IPUMEHSATh U3YUYCHHBIC MOHSITUSA B
npoliecce IMOHMCKa pEHIeHHs MaTeMaTHYecKu ChOopMyTHpPOBAHHOMN
npo0JIeMbl, MOJIETUPOBATh pEANbHBIC CUTyallMH Ha S3bIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENN C MCIOJIb30BAHHUEM I€OMETPUUYECKHUX
MOHSTHA W TEOpEM, ammapaTta anreOphl, pemaTth MPaKTUYECKHe 3aadd,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJINYUH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHUS T€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBA3AHHBIMU C ILMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C TEJIaMU BpallCHUs: IIUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
OOBSACHATH CIIOCOOBI MOJIYYEHHUSI TEJT BpaIllCHUS;

KJacCU(ULIHUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUUHBI DJIEMEHTOB MHOTOTPAaHHUKOB W TEJl BpallleHWUS,
00BEMBI U MJIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUAMH, CBS3aHHBIMU C KOMOMHALIMSIMU Tell
BpallleHWss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEN;

n300pakaTh H3ydaemble (QUTYpHl, BBINOIHATH (BBIHOCHBIE) IUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATH M TpeoOpa3oBbIBaTh HHQPOPMAIUIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 33/1aUl HA BBIYUCIICHUE YTII0B MEXIY MPSAMbIMHU
U IUIOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSIHUUA OT TOYKH 10 IJIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA TP PEIICHUY;
CBOOOJTHO OMEPHUPOBATh TOHATHIMH, CBSI3AHHBIMU C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBIMIOJIHSITh HU300pa)KEHHS] MHOTOTPAHHUKOB U TeNl BpaIllEHHs MpHU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus moao0us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpAlEHUS: CEYEHUs LUINHIpA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEYEHHUs KOHYca (MapaieiabHble
OCHOBaHHIO M MPOXOSALINE YepPE3 BEPLINHY ), CEUEHUS 11apa;
HCII0JIB30BaTh METOJbl TMOCTPOCHMSI CEYEHUH: METOJ CIEIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;
MIPUMEHSITh TeOMETpUYeCKre (aKThl JIsi pPEIICHUs] CTEPEOMETPUUYECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUSA, €CIU YCIOBUSA
MIPUMEHEHMUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pemare 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U DIIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3aad;

IPUMEHATh  TOJYYCHHbIE  3HAHUS  HAa  IIPAKTUKE:  CPaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyalluH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecKu  cpopMyaupoBaHHONW  MpoOOJIeMBbl,  MOJEIUPOBATH
peabHbIE CUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJB30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemaTth MPaKTHYECKHE 3ajlaud, CBS3aHHBIE C
HaXO0XJICHUEM F'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax pa3BUTHS T'e€OMETPUU Kak
COCTaBHOM YacTH (GyHAAMEHTA Pa3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MPOCTPAHCTBE
3 [MTapannenbHOCTh MPSMBIX | ITIOCKOCTEH B 3
MPOCTPAHCTBE
4 [eprieHANKYIAPHOCTH MPSIMBIX U o5
IJIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHS 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KoaunuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 AHanuTudeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, 0606HIGHIiIe " 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEI
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

OcHoBHbIE TpaBUIIa U300paKEHUS HA
PUCYHKE IIJIOCKOCTH, MapajICIIbHBIX IPAMBIX
(0Tpe3KoB), cepeuHbI OTpe3Ka

[TonATHS cTepeomMeTpHun: TOUKA, IpsMas,
TUIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300pakKeHHsI Ha PUCYHKE
IIJIOCKOCTH, MapaJlJICJIbHBIX IIPAMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

[MonsiTus: MepeceKaronmecs MmIOCKOCTH,
MIePeCeKarOIINEecs PsMasi ¥ IIOCKOCTB;
MOJTyITPOCTPAHCTBO

[TonsiTHs: MepeceKaronuecs MIOCKOCTH,
nepeceKaroIuecs npsiMasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHuKu, U300pa>keHrue IPOCTEHIINX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIIUX 00BEKTOB

MHOrorpaHHHKH, U300paKECHHE TPOCTEHIINX
MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIIUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC
CICACTBUA U3 HUX




AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus MPSAMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Uepe3 ux péopa.
N3obpaxenune nepeceueHust moaydeHHbIX
IIJIOCKOCTEN. PackpanmBaHye OCTPOECHHBIX
CEYECHMI Pa3HBIMM LIBETaMU

11

N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MPOXOIAT yepe3 ux péopa.
N300paxkeHue nepeceueHus: NOTy4eHHBIX
IJIOCKOCTEM. PackpalmBanie moCTPOSHHBIX
CEUeHUH pa3HbIMU I[BETAMU

12

N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux peéopa.
N300pakenue nepecedeHust moTydeHHbBIX
TIocKocTel. PackpammBaHue NOCTPOCHHBIX
CCUCHHI Pa3HBIMU IIBETAMU

13

N3o00paxkenue ceueHunit mupamMubl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOIAT uepe3 ux péopa.
N3o00paxkenue nepeceueHus: NOMTy4YeHHBIX
miockocTeil. PackpammmBanie mocTpoeHHbIX
CEUeHUH pa3HbIMU I[BETAMU

14

Merton ciaenoB ajs MOCTPOCHUSA Ce4YeHUI

15

Merton cieoB 11 HOCTPOEHUS CEUECHUM.
CBolicTBa NepecedeHni MPSIMBIX U




IJIOCKOCTEN

16

Mertoz cieoB Ui TOCTPOCHHSI CEUCHUIA.
CpoiicTBa epecedeHnii MpsIMbIX U
IIJIOCKOCTER

17

[TocTpoenue ceuenuit B nmupamuae, Kyoe mo
TpéM TOoukam Ha péopax. Co3zmanue
BBIHOCHBIX YEPTEKEU U 3aMKCh I1aroB
MOCTPOCHUS

18

[TocTpoenune ceuenuit B nmupamue, Kyoe mo
TpéM Toukam Ha péOpax. Co3manue
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB
MTOCTPOCHUS

19

[TocTpoenune ceuenuii B mupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEH U 3aKCh IIaroB
IIOCTPOEHUS

20

[TocTpoenue ceueHuii B mupamuae, Kyoe mo
TpéM TOoukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3alHUCh 11aroB
MIOCTPOEHUSA

21

[ToBTOpenue mnanumeTpun: Teopema o
MIPOMOPLIMOHANBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

22

[ToBTOpenue mnanumeTpun: Teopema
Menenas. PacdeTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mcropus passurus
IUIAHUMETPUU U CTEPEOMETPUH

23

KonTposnpHast padoTa "AKCHOMBI




crepeomerpun. Ceuenus"

24

B3anMHOe pacnoioKeHue IpsIMbIX B
npoctpaHcTBe. CKpelMBaIOLUIUECs NPSIMBIE.
[Ipu3Haky CKpemMBAIOIMIMXCS MPSAMBIX.
[TapamtenpHbIe IPsIMBIE B IPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€VMHCTBEHHOCTH IIPSIMOM MMapajuIeIbHON
JAHHOM IPSIMOM, MTPOXOASIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TaHHOMN
npsiMol. Jlemma o nepecedeHnun
MapajuIEIbHbIX MPSMBIX IIOCKOCTHIO

26

[TapamrenpHOCTB Tpex NpsAMBIX. Teopema o
TpEX MapajuIeabHbIX NPsAMBIX. Teopema o
CKPELIUBAIOILMXCS MPAMBIX

27

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOMCTBA MapajIeIbHOTO MPOEKTUPOBAHUSI.
N3obpaxenune pa3Hbix Guryp B
napajyuiebHOM MPOEeKIUH

28

LlenTpanbHas npoekus. Yroiu ¢
COHAIPABJICHHBIMU CTOPOHAMH. YTOJ MEX]LY
MPSIMBIMU

29

3amaun Ha JOKa3aTeNbCTBO U UCCIIeI0BaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM IPSIMBIX B
MIPOCTPAHCTBE

30

[TonsaTHA: NapamIenbHOCTh IPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapajuIeIbHOCTH IIPSMOU U IIIOCKOCTH.
CBolicTBa NapayuIeIbHOCTU IPSIMON U
IIJIOCKOCTH




31

I'eomeTrpuueckue 3a1auy Ha BBIYUCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
NapajIeIbHOCTBIO MPSAMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE

32

[TocTpoenune ceueHus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannenbHas mpoekuus, IpUMEHEHNe s
MIOCTPOCHUSI CEYEHUH KyOa 1
napamenenumnena. CBoncTBa
napajuiefienunes1a u IpusMbl

34

[TapannensHbie mnockoctu. Ipusnaku
MapayuiebHOCTH JBYX IIOCKOCTEH

35

TeopemMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOASIEn
yepe3 TOUKY, He MPUHAAIEKAIYI0 JaHHOM
IJIOCKOCTH U CIEACTBUS U3 HEE

36

CBolicTBa napauiesIbHbIX IIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX TIEPECCUCHUSI TIPH
MEPECEUYCHHH IBYX MapaJlICIbHBIX
IJTIOCKOCTEH TpeThei

37

CpoiicTBa mapajuienbHBIX MIIOCKOCTEH: 00
OTpe3Kax MmapajuieIbHbIX MPSMBIX,
3aKIIIOUEHHBIX MEX]TY MapaljieIbHBIMU
MJIOCKOCTSIMU; O TIEPECEUEHUH MPSIMOU C
JBYMSI ITapaJIeIbHBIMU IJI0CKOCTSIMHU

38

IToBTOpenue: Teopema [udaropa Ha
IIJIOCKOCTH




IIoBTOpEHUE: TPUTOHOMETPHUS

39 MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40 CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuielIenune1a

41 Borunicnenue 1iamH oTpe3koB B KyOe U
MIPSIMOYT'OJIBHOM I1apajulelIeuIe1e
[IepneHUMKYISIPHOCTD NPSMOM U TUIOCKOCTH.

42 [Ipu3Hak nepnesauKyIspHOCTH IPSIMOU U
IIJIOCKOCTH
[IepneHMKYISIpPHOCTB NPSMOM U TUIOCKOCTH.

43 [Ipu3Hak nepneHaAuKyISpHOCTH IPSIMON U
IIJIOCKOCTH
TeopemMa o CyleCTBOBAaHUU U

m €IMHCTBEHHOCTH NPSIMOM, TPOXOAAIIEH
4yepe3 TOYKY IPOCTPAHCTBA U
NEPIEHIUKYIIPHON K IUNIOCKOCTH

45 [InockocTy ¥ NEpIEHAUKYISIPHBIE UM
IIPsIMBbIE B MHOTOTPaHHHUKAX

46 [InockocTy ¥ nepneHAUKYISIPHBIE UM
IIPsIMBbIE B MHOTOTPaHHHUKAX

47 [lepnennukyisap u HaxnoHHas. [loctpoenue
NEPIEHIUKYJIApa U3 TOUYKH Ha IPAMYIO

48 [lepnennukyisap u HaxnoHHas. [loctpoenue
NEPIEHIUKYJIApa U3 TOUYKH Ha IPAMYIO

49 Teopema o Tpéx neprneHaAnKyIsapax (mpsamas
u oOpaTHast)

50 Teopema o Tpéx neprneHAnKyIsapax (mpsamas

u oOpaTHast)




51

Yron Mexay CKpeIuBAOIMMUCS PIMbIMU

[Tonck neprneHMKyIspHBIX IPSIMBIX C

52 MTOMOIIBIO NEPIIEHIUKYIISPHBIX INIOCKOCTEN

53 OpToroHaibHOE MPOSKTUPOBAHHE
[locTpoenue ceuenuii Kyoa, MpU3MBbl,

54 MPaBUJILHOM MUPAMHUJIBI C IOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU
[TocTpoenue ceuenuii Kyoa, mpU3MBbl,

55 MpaBUJIBHON MUPaMUbI C TIOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO

56 TIOCKOCTH. [IITOCKOCTH CUMMETpHIA B
MHOTOTpaHHUKAX

57 [Ipu3Hak neprneHauKyIIpHOCTH TPSIMON U
IUIOCKOCTHU KaK CJIEACTBUE CHMMETPUU

58 [IpaBuibHBIE MHOTOTPAHHUKH. Pacuér
PacCTOSIHUM OT TOYKH JI0 IIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
PacCcTOSIHUM OT TOUKH JI0 IJIOCKOCTH
CriocoObl OIIyCTUTh NEPHEHANKYJIISAPHIL:

60 CUMMETpHs], CABUT TOUKHU IO NapajIeIbHON
NpAMOM

61 CrBur no HenapayieabHON NPSIMOH,
U3MEHEHHE PACCTOSHUIMI
KonTtponsHas padora "B3anmuoe

62 PacroJIOKEHUE TPAMBIX U TNIOCKOCTEN B
nmpocTpaHcTae”

63 [ToBTOpEHUE: Yroy Mex 1y NpSIMbIMU Ha




IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAOIIUMHUCS ITPAMBIMU B
MIPOCTPAHCTBE

65

FCOMCTpI/I‘-ICCKI/Ie MCTOABI BEIYUCIICHHUA yTJIa
MCXKAY NPSAMBIMU B MHOT'OT'PpaHHUKAX

66

JIByrpansblii yroj. CBOMCTBO JTMHEHHBIX
YTJI0B ABYTPAaHHOTO yria

67

[IepnenaukynspHbie iockocTu. CBoMcTBa
B3aMMHO MEPIEHIUKYISIPHBIX MIIOCKOCTEN

68

[Tpu3Hak nepneHIuKyIIPHOCTH TII0CKOCTEN;
TeopeMa O MPsIMON IIepecedeHUst IBYX
IJTOCKOCTEHN NEPIEHIUKYIAPHBIX TPEThEU
MJI0CKOCTH

69

[IpssMOyTOIBHBIN MapasuIeNenuIe; Kyo;
M3MEepeHusi, CBOMCTBA MPSIMOYTOJILHOTO
napajuiesienuneaa

70

TeopeMa O MaroHajiu mnmpsaMoyroJjJibHOIro
nmapajiejcnuieaa u CICACTBUC U3 Heé

71

CTepeOMeTpI/I‘-ICCKI/IC U IIPUKJIAJIHBIC 3a1a4H,
CBs3aHHBIC CO B3AUMHBIM PACIIOJIO’KCHUEM
IPAMBIX U IINIOCKOCTH

72

HOBTOpeHI/ICZ CKpCIIUBAOMINCCA TIPAMBIC,
apaJiyICJIbHBIC MIJIOCKOCTU B CTAHAAPTHBIX
MHOT'OIpaHHUKaxX

73

Hapa apaJilICJIbHBIX ILIOCKOCTEH Ha




CKPELIUBAIOIIMXCS MIPSAMBIX, PACCTOSIHUE
ME¥K/ly CKPEIUBAIOLIIUMHUCS NIPSMBIMU B
IIPOCTBIX CUTYALUAX

Paccrostaue oT TOUKH J0 IIIIOCKOCTH,

74 paccTosiHue OT MPSIMOM JI0 THIOCKOCTH
Brruncnenue paccTosHUN MEX Ty

75 CKPEIIMBAIOIIUMHUCS TPSAMBIMH C IOMOIIBIO
MEePIEHIUKYIISIPHON TJIOCKOCTH
TpéxrpanHblid yroj, HEpaBeHCTBA JIs

76 TpexrpaHHbIX yrioB. Teopema IIudaropa,
TEOPEMBbI KOCUHYCOB ¥ CHHYCOB JIJIs
TPEXTPAHHOTO yria

77 DneMeHTHI C(hepUIeCKO TeOMETPHH:
reo/1e3N4YeCKre JUHUU Ha 3eMiie

78 KonTtponsnas padota "Yrisl u paccTrosaus"

79 CucreMmaru3zanus 3HaHUN "MHOTOTpaHHUK U
€ro 2JeMEHTHI"

80 [Tupamuna. Buasl nupamun. [IpaBunbnas
nupamua

81 [Ipusma. IIpsimas u HaKJIOHHAS IPU3MBI.
[IpaBunbpHas npuszma

82 [Ipsimoii napamienenunes, npsMoyroabHbIi
napajuienenumnesa, Kyo

83 Brinykneie MHOrorpannuku. Teopema
Olinepa
Brinykneie MHOrorpanHuku. Teopema

84 DOiinepa. [IpaBunbHbIEC U MOIYNPABUIIbHBIE

MHOT'OT'paHHUKHA




85 KonTtposneHas padota "MHOrorpanHuK" 1
86 [TonsiTHEe BEKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3zHocTh BEKTOPOB 1
89 [IpaBwiio napasurenenuena 1
90 YMHOKEHHE BEKTOPa Ha YHCIIO 1
01 Paznoxxenne BekTopa 1o 6a3nc3vl TpEX 1
BEKTOPOB, HE JIOKAIIUX B OJTHOM MJIOCKOCTH
92 CkansipHO€ NTPOU3BE/ICHUE 1
93 Berarcnenue yriia Mex 1y BEeKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiinmue 3a1a4u ¢ BEKTOPaMH 1
95 [IpocTeiimue 3a7a9u ¢ BEKTOpAMH 1
96 [IpocTeitmme 3a1a9u ¢ BEKTOpAMH 1
97 [IpocTeiimue 3a7a9u ¢ BEKTOpAMH 1
98 O00011IeHre U cucTeEMaTU3alUs 3HAHUN 1
99 O00011eHre U cucTeEMaTU3alus 3HAHUN 1
100 Hroropas koHTpoJbHAs paboTa 1
101 Hroropas koHTpoJIbHAs paboTa 1
102 O00011IeH1E U CUCTEMATHU3AIUs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoandecTBO 9acoB

No 11/ T HMara
°n/n €Ma ypoka KonTpoabHubie IIpakTHYeckue
Bcero U3y4YeHus
padoThI padoTsbI
1 [ToBTOopenue temsl "KoopauHatsl BekTopa 1
Ha IUIOCKOCTH U B IpOCTpaHcTBE"
9 [ToBTOopenue tems! "CkanspHoe 1
MpOU3BEACHNE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpEeHUE TEMBI "YpaBHEHNE TPSAIMO, 1
MPOXOJAIEN Yepe3 IB€ TOUKHU"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IJIOCKOCTH B OTPE3KaX
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IJIOCKOCTH B OTPE3KaX
7 BekTopHoe npousBeneHue 1
8 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1
IIPOrpaMMHUPOBAHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHKE
10 AnanuTryeckue MeTobl pacuéra yria 1
MEXAY NPSAMBIMU B MHOIOTPAaHHUKAX
1 AHanuTH4YeCKHE METOBI pacuéTa yria 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSHHS OT TOUKH JI0 1
IJIOCKOCTH B KOOPAMHATAX




HaxoxnaeHue paccTosiHUi OT TOYKHU 10

13
IJIOCKOCTH B KyOe

14 Haxosxienue paccTosiHUM OT TOYKHU 70
IJIOCKOCTH B TIPABUJIBHOM MUpPaMHJIC

15 KontponsHas pabora "AHamuTHuecKast
reoMerpus"

16 Ceuenunss MHOTOTPAHHUKOB: CTaHapTHBIE
MHOTOTPaHHUKHI

17 CeueHurss MHOTOTPAHHUKOB: METO/T CJIE/IOB
CeueHnss MHOTOTPAHHUKOB: CTaHIapTHHIE

18 MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IUTOCKOCTEHN

19 [TapannensHbIe TPSIMBIE U TFIOCKOCTH:
napajuiesibHble CEYeHUS

20 [TapannenbHblie MpsSIMbIE U TIOCKOCTH:
pacy€T OTHOIIEHUM

21 [TapannenbHble MpsMbIe U TIOCKOCTH: YTJIBI
MEXAY CKPELIUBAIOLIIUMUCS TPIMBIMU
[lepnieHiuKynspHbIE MPSIMBIE U TUIOCKOCTH:

99 CTaHJIapTHbIE Mapbl MEPIEHAUKYISIPHBIX
IJIOCKOCTEH U MPSAMBIX, CAMMETPUHU
MHOTOTPaHHUKOB

93 [lepnieniuKynsApHBIE MPSIMBIE U TUIOCKOCTH:
TeopeMa O TpeX MepHeHANKYIIpax

24 [lepnenuKynsipHbIE TPSAMBIE U MJIOCKOCTH:
BBIYMCJICHUS JIMH B MHOTOIrPaHHUKAX

o5 [ToBTOpEHME: MO MHOTOYT'OJIBHUKOB,

(dhopMyIbl 11 TIIOIIAAEH, cooOpaskeHus




nonoous

26

HOBTOpeHI/Ie: IIomaan MHOI‘OYI‘OJIBHI/IKOB,
(hopMyITBI IS TUTOIAECH, COOOpaskeHuUs
moao0ust

27

HOBTOpeHI/IeI I1omaan MHOFOyFOJIBHI/IKOB,
(hopMyITBI IS TUTOIAIEH, COOOpasKeHUs
noxoous

28

[Inomany ce4eHnt MHOTOTPaHHUKOB:
IJIOLIA/IM MTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHUSI T10100Mst

29

[lnomanu ceyeHnii MHOTOTPaHHUKOB:
TIJTOTIAIA TIOBEPXHOCTEH, pa3pe3aHust Ha
YacTH, COOOPaKEHHUSI 1101001t

30

Kontponbras padota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHNS] MHOTOIPaHHUKOB"

31

O06bEM Tema. O0BEM TPSAMOYTOJIBHOTO
napauiesienumnea

32

3amauu 00 yaBoeHUU Kyba, 0 KBajipaType
Ky0a; 0 TPHCEKIIUY yTria

33

CrepeoMeTpHuecKue 3a/1auu, CBA3aHHbIE C
00BEMOM MPSAMOYTOJILHOTO
napajuieNienuneaa

34

HpI/IKJ'IaI[HLIe 3a4a4u, CBA3aHHBIC C
BBIYHCIIEHHEM 00BEMa MpsAMOYT'OJIBHOT'O
apajiiejcnuieaa

35

O0BEM npsAMOi IPU3MBI

36

CrepeoMeTpHUYECKHE 3a1a4l, CBA3aHHBIE C
BBIUHCIIEHUEM 00BEMOB IPSIMOM MPU3MBI




[Ipuknaaneie 3a7a4uu, CBsI3aHHbBIE ¢ 00BEMOM

37 HPSIMOM IIPU3MBI
Brruncnenue 00bEMOB TN ¢ TIOMOIIBHIO

38 onpenenénHoro uarerpaia. OobEM
HAaKJIOHHOHM IIPU3MBI
Brruncnenue 00bEMOB TN ¢ TOMOIIBIO

39 onpenenénHoro uarerpaita. O0bsEM
T PAMHTBI

40 ®opmyna 06béma nupamuabl. OTHOIIEHKE
00BEeMOB NHUpaMuU ¢ OOLIUM YTIIOM

41 ®opmyna 06béma nupamuabl. OTHOIIEHKE
00BEMOB MUPAMHU/T C OOIITUM yTIIOM

4 CrepeoMeTpHYeCKHE 3a]Ia4H, CBSI3aHHBIC C
00bEMaMu HAKJIIOHHOM MPU3MBI

43 CrepeoMeTpHuecKre 3a/1aui, CBSI3aHHbIE C
00BbEMaMU TTUPAMHUTBI
[Tpuknagasie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPaMUJIbI

46 [Ipumenenne 00bEMOB. Beiuncienue
PaccTOSIHUA 10 TUIOCKOCTH

47 KoutponsHas padora "O0béM
MHOTOTpaHHUKa"
Hunuaapudeckas MoBEPXHOCTD,

48 oOpa3ymolne UIHHIPIIEeCKON

TTOBCPXHOCTHU




Hunuuap. [psamoi KpyroBoi HUAIUHAD.

49 [Inomans NOBEPXHOCTH LIUIIUHIPA

50 Konnueckas noBepxHOCTh, 00pa3yromnue
KOHMYECKOU noBepxHocTh. Konyc

51 Ceuenune KOHYyca TNIOCKOCTBIO,
napajuiesIbHOM MII0OCKOCTH OCHOBAHUS

52 VYceuénnblil koHyc. M300pakeHne KOHyCOB
U YCEYEHHBIX KOHYCOB

53 [Tnomaas 60KOBOY MOBEPXHOCTH U TMOJTHOM
MOBEPXHOCTH KOHYCa

54 [Tmomaae 60KOBOM MOBEPXHOCTH M TMTOJTHOM
MOBEPXHOCTH KOHYCa
CrepeomeTpuyecKre 3a/1auu Ha

55 JIOKA3aTeJIbCTBO U BEIYHCIICHUE,
MIOCTPOCHUEM CEYEHMH HUIMHIPA, KOHYCa
CrepeoMeTrpuueckue 3a1auu Ha

56 JIOKA3aTeJIbCTBO U BEIYHCIICHUE,
MIOCTPOCHUEM CEYCHMI HUIMHIIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBSI3aHHBIE C
UMIHHIPOM

58 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HWIHHIPOM

59 Cdepa u map
[Tepeceuenue cepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miockoctsto. Bua n
n300pakeHue mapa

61 Ilepeceuenue chepsl U mapa ¢ IIOCKOCTHIO.

Kacanue mapa u cdepsl miockoctsto. Bua n




n300pakeHue mapa

VYpasaenne chepsl. [Tnomans chepsr u eé

62 .
qacten

63 Cummerpus cdepsl 1 mapa
CrepeomeTpuiecKue 3a1a4i Ha

64 JTOKa3aTeJIbCTBO U BHIYUCIICHUE, CBSI3aHHBIC
co cdepoii U mapoM, IOCTPOCHUEM UX
CEUYEHUI TIOCKOCTHIO
CrepeomeTpuiecKue 3a1a4u Ha

65 JTOKa3aTeIbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cdepoii 1 mapoM, TOCTPOSHUEM UX
CEUYEHU TIIOCKOCTHIO

66 [Ipuknagaeie 3a1a9n, CBsI3aHHbBIE CO chepoit
U 11apoM
[ToBTOpEHUE: OKPYKHOCTH Ha MIOCKOCTH,

67 BBIYUCIICHUS B OKPY>KHOCTH, CTaHIapTHHIE
nonoous

68 Pa3znnunble koMOMHALIMY TeJ BpallleHUs U
MHOTOTPaHHUKOB

69 3agaun no Teme ""Tena u MOBEPXHOCTH
BpaieHus"

70 3anauyu 1o teme "Terna U NOBEPXHOCTH
BpaieHus"

71 KonTtponbHas padoTa "Tena ¥ moBEepXHOCTH
BpalieHus"

7 O06bém nununpa. Teopema 06 00bEMeE
MPSIMOTO LUJTUH]IPA

73 Brruncnenue 00bEMOB TN ¢ TOMOIIBIO




onpenenénHoro uurerpaina. O0bpEM KoHyca

74

[Tnomaay GOKOBOM M TOJTHOM MOBEPXHOCTH
KOHYca

75

CrepeoMeTpHUECKUE 3a/1a4l, CBA3aHHbIE C
BBIYHCIICHUEM 00BbEMOB IIWIIHHPA, KOHYCa

76

[Ipuknagueie 3agaun o tTeme "OO0bEMBI U
TIJTOIAIU TTIOBEPXHOCTEH Ten"

77

O06béM mapa u maposoro cexkropa. Teopema
00 00bEme miapa. [Tnomans chepsl.
CrepeoMeTpHueCcKHe 3a/1a9H, CBSI3aHHBIE C
BBIYUCIICHUEM 00BEMOB TI1apa, MapPOBOTO
CerMEHTa U IapoOBOTO CEKTOpa

78

[Tpuknagaeie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE ¢ 00BEMOM IIapa u
0maabio cepbl. COOTHOIICHUS MEXKTY
TIJTOIIA IIMH TIOBEPXHOCTEH U 00bEMaMu
OTOOHBIX TEI

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenue o0bEéMa rpu mogo0uu.
CrepeoMeTpHUYECKHUE 3a/1a4H, CBI3aHHBIC C
BBIYHCIIEHHEM 00BEMOB TeJ U IIIOIAaeH
MOBEPXHOCTEH
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KontponbHas padota "[1nomranu
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX TeI"
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JIBr>xkeHus npoctpaHcTBa. OTOOpaKeHusI.
JIBr>xkeHus U paBeHCTBO ¢uryp. OOmue
CBOMCTBA IBKECHUM
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Buapl nBukeHMii: TapauiesIbHbIN EPEHOC,




LIEHTpaJIbHasi CUMMETPUS, 36pKAIIbHAS
CUMMETpHUs, ITIOBOPOT BOKPYT IIPSAIMOM
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[Tpeo6pazoBanwmst mogo6us. [Ipsmas u chepa
Ditnepa
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FCOMeTpI/I‘-IGCKI/IG 3aaa4 Ha IPUMCHCHUC
JABMOKCHUA
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Kontponbhas padota "BekTopsl B
npocrpaHcTae”
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90
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MHOTOTpaHHUKa"
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Oo6o6maromiee moropenue 11 moHsTuit u
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[IOBEPXHOCTU U 00BEMBI KPYIJIbIX TE"
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Ob6o6maromee moBroperne 11 moHsTuil u
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MMOBEPXHOCTU U 00BEMBI KPYIJIbIX Te"

93

Hrorosas koHTposbHas paboTa
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Hrorosas koHTposbHas paboTa
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[ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AIIHS
3HAHUHN
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WcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ poJib B Pa3BUTHH COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT U
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WcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI
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HcTopus pa3BUTHS CTEPEOMETPUH KaK
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I/ICTOpI/IH Pa3BUTHA CTCPCOMETPUU KaK
HAaYKHU U eé POJIb B pa3BUTHU COBPEMCHHBIX
HWHXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI
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I/ICTOpI/IH Pa3BUTHA CTCPCOMETPUU KaK




HAaYKHU U eé POJIb B pa3BUTHU COBPCMCHHBIX
HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHH

Hcropus pasBuTHS CTEPEOMETPUM KaK

102 HAyKU U €€ POJIb B Pa3BUTHH COBPEMEHHBIX 1
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