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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOwiero oOpa3zoBaHusl, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yUYEHUS AUCIUILUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MNPEIMETOB TyMAaHHUTAPHOIO IHMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHUWE,  (QopmMupyemMoe TOpH  HU3YyYEHUU
0oOy4YaromMMHCS TOHATHUIHBIX OCHOB T'€OMETPUHU, NIPHU JT0KA3aTEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIETIOYKHU JIOTUYECKUX YTBEPKICHHUM NPU PELIEHUH T'€OMETPUUECKUX
3aJa4, YMEHHME BBIJBUIaTb M ONPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCSl TIPU PELICHUM 3a]lad €CTECTBEHHO-HAY4YHOT'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

Llens ocBoeHUs mporpaMMbl yueOHOro kypca «l'eomerpus» Ha yriy0inéHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYaromuxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHo obnactu «MaTtemaTuka u
uHpopMmaTruka»  uyepe3  oOecrleueHHe  BO3MOXXHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HaHUNW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPO(PECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMATUKH.

[IpuoputeTHpIMM 3a7ayaMu Kypca IE€OMETPUM Ha YINIYOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHre NMPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SABJICHUS OKPY>KAIOIIET0 MUpPa, 3HAHHUE MMOHATUWHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(GopMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  IOHATHUSIMH O
IPOCTPAHCTBEHHBIX (UI'ypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHME TEOPEM,
GopMyn M yMeHHE HUX NPUMEHSATh, YMEHHUS JO0Ka3blBaTh TEOPEMbl U HAXOAUTH
HECTaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHuE YMEHHs pacro3HaBaTh HA YepPTEkKax, MOJEISIX U B PEaIbHOM
MHpPE MHOTOIPAHHUKM M Teja BpAILEHUSA, KOHCTPYMPOBATH TI'€OMETPUUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IOCTPOCHHS
MaTeMaTHUYeCKUX Teopuid, (opMHpOBaHHE MOHUMAHUS POJH AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMs BIAJETh METOAAMHU J0KAa3aTeIbCTB M AJITOPUTMOB
peleHns, YMEHUS UX NPUMEHATb, IPOBOAMUTH JOKA3aTEIbHBIE PACCYXACHUSA B
XOJI€ pEeUIEHUs CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C IPAKTUYECKUM COJIEPIKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelIbCTB  IMpHU



000CHOBaHMHM MAaTEMATUUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKH B TTPOBEICHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
crocoOHOCTe 00yYaromuXxcsi, MO3HaBaTEILHON aKTUBHOCTH, UCCIEIOBATEIBCKUX
YMCHHH, KpUTHYHOCTH MBIIIJICHUS, HHTEpeca K U3yYCHHUIO TCOMETPHH;

dbopmupoBaHue (YHKIIMOHATHLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHUU:
YMCHHS PACIO3HABATh TMPOSBICHUS TEOMETPUYCCKUX IOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNIbHBIX JKM3HEHHBIX CUTYallUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH ¥ 3aKOHOMEPHOCTEH,
MOJICIIMPOBAHUS PEaTbHBIX CHUTYyalluid, HCCIICIOBAHUS IOCTPOCHHBIX MOJIETICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMK JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 xmaccax sBisArOTCS: «[IpsgMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAWHATHI 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, OTHOCUTCS KO BCEM COJEP>KAaTeIbHBIM JTUHUSIM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMHM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogam oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHUs DenepasibHON paboueit
IpOrpaMMbl, paclpefeaeHHbIM IO rojaM OO0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
00pa3zom, yToOBI KO BCEM OCHOBHBIM, MPUHITUITHAILHBIM BOIIPOCaM 00 yJaromuecs
oOpamaJiucb  HEOJHOKPATHO. OJTO  TMO3BOJSAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUYCCKUMU MOHSATUSIMH U HABBIKAMU TIOCIIEIOBATENILHO U MTOCTYMATENBHO, C
COOJI0/IEHNEM TPUHITUTIA IPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKHUX MPEJCTABICHUN 00YyYaroNIuXcs, pacuIupsis U yriayomusis
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus ans  guddepeHnuanuu  OOy4eHHS, TMOCTPOCHHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTENbHBIX MporpamMMm, oOecrneuuTh yriayOn€HHoe
M3y4YeHHE TEOMETPHUH KaK COCTaBJISIONIEH yaeOHoTo mpenmera «MaTemaTikay;

MOJIFCOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHHUIO HW3YYCHUS MaTEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccun, obecrieurmBas IPEEMCTBEHHOCTb MEXTY
o01uM 1 podeccroHaIbHBIM 00pa30BaHUEM.

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHSATHS  CTEepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsITHE 00 aKCMOMATHYECKOM MOCTPOEHUH CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacnonoxeHue TpsSMBIX B IMPOCTPAHCTBE: IepeceKarouuecs,
napajjielibHble M CKpeluBamomuecs: mnpsMble. [Ipu3Haku CKpelyBarOmInXxcs
npsameiX. [lapainenbHOCTh NPSAMBIX U IJIOCKOCTENW B TPOCTPAHCTBE: MapaiieIbHbIe
psIMbIE€ B POCTPAHCTBE, MapaLIEIbHOCTh TPEX NPSIMBIX, NapaJUICIbHOCTh MPSIMOM
u 1ockoctd. [lapamienbHoe W IEHTpAJbHOE MPOECKTUPOBAHME, H300pakKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapauieNbHOIO NpoeKTHpoBaHusa. M3oOpakeHue
buryp B mapajuienbHON MPOEKIUHU. YTIbI C COHAINPaBICHHBIMU CTOPOHAMM, YTOJI
MEXIy MPSMBIMU B TIpocTpaHCcTBe. [lapannenbHOCTh MIOCKOCTEN: mapaiieiabHble
IUIOCKOCTH, CBOICTBa napayyieIbHbIX IUIOCKOCTEH. [Ipocreiinue
OPOCTPAHCTBEHHbIE (DUTypbl HAa IUJIOCKOCTH: TETpadlp, Mapajuielenunes,
MOCTPOCHHE CEUEHUH.

[lepneHAUKYIAPHOCTh NPSAMON U TJIOCKOCTH: MEPIEHIUKYIISIPHBIC TIPSIMbIC B
OPOCTPAHCTBE, MpsIMble MapajyiedbHble W MEPHEHAUKYISIPHBbIE K IUIOCKOCTH,
NpU3HAK TEPIEeHIUKYISIPHOCTH TMPSMOM U IUIOCKOCTH, TeopeMa O MpsMOi

NEPHEHIUKYISIPHON MJIOCKOCTH. OpToronanpHoOE POEKTUPOBAHHUE.
[lepnieHaAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 7O  TUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

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

Yriael B MPOCTPAHCTBE: YIroOJl MEXIY MNPSIMOW M IUIOCKOCTBIO, JIBYI'PAHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JNBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHukoB, pa3BEpTka MHOrorpaHsHuka. Ilpuszma: Nn-yrosbHas
npu3Ma, psiMasi ¥ HaKJIOHHAs TIPU3MbI, OOKOBasi M MOJTHAs TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, NOpsIMOYTOJIBHBIM — MapajuleNIeNUIIel MW €ro  CBOMCTBA.
Kpatwaiimmme mnytm Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Ounepa.
[IpoctpanctBennas teopema Iludaropa. Ilupammpma: n-yronapHas mnupamuja,
npaBUiibHasE W yceu€HHas nupamuiabl. CBoiicTBa péOep M OOKOBBIX TIpaHE
MPaBWIBHOM nupaMuibl. [IpaBuiIbHBIE MHOTOTPpAaHHUKM: MpaBUJIbHAS INpU3Ma U



[IpaBWIbHAs IHUpaMUJa, IPABUIBHAS TPEYroJibHAas IHUpaMuAa U IPaBUIbHBIN
TeTpa’p, Kyo0. IlpencraBneHue o mNpaBUIBHBIX MHOTOIPAHHHUKAX: OKTa’3Ap,
JNOJEKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pE&Opa, JuaroHaiav, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPHU3MBI,
IUIOAJAb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHUPAMMIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CUMMETPHM  IPABHJIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUs B NPaBWIBHOM MHOTOTPaHHUKE: CHMMETpPHS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUS NPAaBUIbLHOMU
IAPAMUBI.

BeKTOopsI 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
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOKEHHE BEKTOpAa Ha
gucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOKEHUSI BEKTOpa Ha YHCIIO.
IlonsAaTHEe KOMILIaHApHBIE BEKTOPBI. [IpH3HAK KOMIUIAHApDHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM.  [IpsAmoyrosibHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXIY KOOpAUMHATAMU BEKTOpa H
KOOpAMHATaMU TOYEK. YToJll Mexay Bekropamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHsTHS: MWIMHIpPUYECKAs TOBEPXHOCTh, KOHWYECKas TOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalleHusl Ha TUIOCKOCTU. Pa3BépTka munuuapa u koHyca. Cummetpus chepsl u
mapa.

O0béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO TMapajuienienumnena u ciuenctBus u3z He€. OO0BEM mpsMon u
HAKJIIOHHOW MPU3MBI, MIWJIWHIPA, TUpaMHUIIbl U KoHyca. O0BEM II1apa U mapoBOro
CerMeHTa.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B
MWINHAP, ONHCAaHHAs OKojJo uwuiauHApa. Ilepeceduenme cdepbl m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



ONMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpalIeHUs.

[Tnomans MOBEPXHOCTH LWIMHApPA, KOHYyca, MUomaas chepbl U e€ dacTeil.
[logoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOIIAJEH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTHs. Pemenue 3agad Ha
MJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAHHUKOB U TEJI BPAIllCHUs: CEUCHUS IJIMHPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAHUIO U MPOXOJASAIIUE Uepe3 BEPILIUHY), CEUCHUS I1apa, METOAbl TOCTPOCHUS
CEUYEeHMI: METOJ CJIEJIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEepeHoca
CEKYILIEeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpancTtBe. Omepariuu  HaJ BeKTopamu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no Oaszucy. KoopauHaTHO-BEKTOPHBIM METOA MPU PEIICHUU TEOMETPHUECKUX
3a/ay.

JABUKEeHHSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUHN: TapaulelbHBIA TEPEHOC,
[EHTpalbHAsl CUMMETPHS, 3€pKajbHAas CHUMMETPHs, IMOBOPOT BOKPYT MPSMOM.
[Ipeobpazosanus nomoodus. [Ipssmas u chepa Ditnepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIeHa  POCCHMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHHPOBAHUS PA3IUUYHBIX CTPYKTYD, SBICHUH,
MpoIeAYp TPaKIAHCKOTO oOIiecTBa (BBIOOPHI, OMNPOCHI WU JIPyroe), yMEHHUE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTHYeCKOe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUN B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, ATUYECKOrO0 MOBEICHHUS, CBS3aHHOTO C MPAKTHYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JAEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYasl SCTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PACCYKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BocnuTaHue:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
HMHTEpECcax 3I0POBOT0 U 0€30MaCHOTO 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COAIAHCUPOBAHHBIM PEKHUM 3aHATUN H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHOMN AEATEIbHOCTHIO;

6) TpyaoBOe BocIMTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeil mnpodeccun W peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,
FOTOBHOCTH M CIIOCOOHOCTH K  MaTeMaTHYeCKoMy  OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HapaBIECHHOCTH;

7) 3K0J10THYecKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHUYECKOW KYJIbTYpbl, TOHUMAHHE BIHSHUSA
COIMATbHO-3KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJAHOM M COLMAIBHOM
Cpellbl, OCO3HaHHE TJI00ATLHOTO XapaKkTepa dKOJIOTMYECKUX Mpo0IeM, OpueHTalus
Ha TMPUMEHEHME MaTEMAaTHYEeCKUX 3HAHWM IS pelieHust 3a7ad B 00JacTu
OKpY’Karolel cpefpl, IJIaHUPOBAHHE IMOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEICTBUM ISl OKPY KaIOLIEH CpeJibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTU4YeCKOM HayKuh Kak cdepbl 4YeIoBEYECKOW MAesATeTbHOCTU, JTamoB €&
Pa3BUTHUS ¥ 3HAYUMOCTH IS PAa3BUTHS LHUBWIN3AIMH, OBIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M UCCIEIOBATEIBCKYIO JIESITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble jornueckue AeMcTBUA:

BBISIBJIATH U XAPAaKTEPU30BATh CYUIECTBEHHBIE MPU3HAKA MATEMAaTHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTAHABIMBATh CYIECTBEHHBIN MPU3HAK KiIacCUpUKAIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, €IMHUYHBIE, YaCTHBIE U OOIIIHE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPXKACHUSX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUUM;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMbIe ¥ OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI,

BBIOMpATh CIOCOO pelieHus: y4dyeOHOM 3agauu (CpaBHMBATh HECKOJIBKO
BAPUAHTOB  PEIICHUsS, BbIOMpaTh Haubojee MOAXOMSAWUUA € YYETOM
CaMOCTOSITEIbHO BBIJICICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBare/ibckue 1eiicTBHSA:



MCII0JIB30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(opMynHpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEUYHE,  MpodJemy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (OPMHUPOBATH T'MIOTE3Yy, apryMEHTHUPOBAaTh
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
MPOBEIEHHOTO  HAOJIOJIEHUs, MCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BbLABUTATH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIUMTH MH(DOpMAIUK, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MH(MOPMAIIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMaTU3UPOBaTh U MHTEPIPETUPOBATH HHPOPMALMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

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

OLICHUBATh HaAEKHOCTh uH(popManuu o CaMOCTOSATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKAaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUSIMH U
HEeJIIMHA OOIICHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX U TMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJAYy PEIICHHUs 3aJauH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ 0OCYXKJICHHsI 3a7]aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
mpoOJieMBl, pelIacMoi 3ajadd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jWyuMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTJIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTA, UCCIIEI0BAHMS,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (OpPMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpEe3eHTAIMU 1 OCOOEHHOCTEH ayIuTOPHH.

PerHHTI/IBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJIATH IJIaH, ATOPUTM PEIICHHS 3a]1a4yH, BEIOUPATh CIIOCOO PEIIeHus C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ yYETOM HOBOW MH(OpMaALUK.

CaMOKOHTPOJIb, IMOIMOHAJILHBII UHTEJLJIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpIIAEMBIX JEHCTBUI U MBICIUTEIBHBIX MPOILECCOB, HX PE3yJbTAaTOB, BIAJCThH
crnoco0aMu CamMOINpPOBEPKH, CAMOKOHTPOJIS Mpoliecca W pe3yibTaTa pEIIeHHs
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JCATCIPHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE pE3y/IbTaTa ICJIH U YCIOBUAM, OOBSICHATH IPUUUHBI
JTOCTIKEHUS W HEJOCTHKCHHS Pe3yJbTAaTOB JACATEIHPHOCTH, HAXOIUTh ONIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IIOHMMATh W WCIIOJIB30BaTh MPEHMYIECTBA KOMAaHIHOW M WHIWBUIYAIBHOU
paboThl MpU pEIICHWH YYeOHBIX 3ajad, MPUHUMATH Ieb COBMECTHOMU
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboOThI, paclpeaeiiaTh
BUIBl PAa0OT, JOrOBapUBAThCA, OOCYKIAaTh TMPOLECC M PE3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0OCYXaeHHs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOM JECUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJaJia B OOLIUH MPOIYKT MO KPUTEPHUSIM, CPOpMyITHpPOBAaHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pElIeHUH 337249 U MTPOBEICHUH MaTEeMAaTUYECKUX PACCYKIACHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KIacCU(PUIMPOBATH B3aMMHOE PACIOJIOKECHHE MPSIMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJNIHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
MPOCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXKIYy MPSAMON U
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITHIMH, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJIHO pAacrmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAaHHUKOB (MpHU3Ma,
nupamMua, NpsMOYToJIbHBIN Napaiesnenunen, Kyo);

e KJIacCU(PUIMPOBATH  MHOTOIPAaHHUKH, BbBIOMpass  OCHOBaHUA IS
KJ1accuuKaIuu;

e CBOOOJHO ONEPUPOBATH TMOHATHSIMH, CBS3aHHBIMM C  CEYCHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

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

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOMIAJAM  TMOBEPXHOCTEM  MHOTOTPAaHHUKOB  (MpuU3Ma,
MUPaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATH MOHATUSMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb U IUIOCKOCTh CHUMMETPHUM, IEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

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

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMATHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIMYMH, NMPUMEHSS W3BECTHBIE METOJIbI
IPU PEUICHUA MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e U3BJIEKaTh, NPEOOPA30OBHIBATE W HHTEPIPETUPOBATH HHPOPMAIMIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTABICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa [PAKTUKE: CpPaBHUBATH W
aHAJM3HPOBATH PEAIbHbIE CUTyallud, MPUMEHSATh W3yUYECHHBIC MOHITUS B
npolecce IOHMCKa pEIHIeHHs MaTeMaTH4ecKu C(hOpMyIHpPOBAaHHOU
npoOJIeMbl, MOJIETUPOBATh pEaNbHBIC CUTYallMH Ha S3bIKE TE€OMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENN C MCIOJIb30BAHHUEM I€OMETPUUYECKHUX
MOHSITHA W TEOpEM, ammapaTta anreOpbl, pelaTth MPaKTHYECKUe 3a7adu,
CBSI3aHHBIE C HAXO0XK/ICHUEM F€OMETPUYECKUX BEJIUUNH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHUS T€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHI.

K xonny 11 kinacca oOydaromuiicst HAy4UTCS:



CBOOOJTHO ONEPUPOBATHh MOHATUSMHU, CBA3AHHBIMU C LMJIWHIPUYECKOM,
KOHMYECKOH U c(hepuyeckoil MOBEPXHOCTAMH, OOBSACHATH CIIOCOOBI
MOJIY4YEHHS;

ONEepUPOBATH MOHATUAMM, CBA3AHHBIMU C TEJIAMH BPAIICHUS: LIMIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHADP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJIacCU(UIUPOBATH B3aMMHOE PaCcIoioKeHUe c(hephbl U MITOCKOCTH;
BBIUMCISATh BEJIIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W Tl BpAILECHHUS,
00BEMBI U MJIOMIAM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHUsi ¥ MHOTOTPAaHHUKOB: MHOTOIPAHHUK, BIHUCAaHHBIA B cdepy U
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpalllCHHUS;

BBIUUCISITh COOTHOILIEHHUSI MEX]Ty TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

n300pakaTh H3ydaemble (QUTYpHl, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATH M MpeoOpa3oBbIBaTh HH(POpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOJTHO OMIEPUPOBATH MOHATUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 3a/1a4M HAa BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSIHUWA OT TOYKH 1O IUJIOCKOCTH, B
LEJIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPIMHATHOIO METO/1A IIPU PELICHUN;
CBOOO/IHO OMNEpUPOBAaTh TOHATUSAMH, CBSI3aHHBIMU C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUN;

BBINIOJIHSITh M300paKEHHs] MHOTOTPAHHMKOB M TE€JI BpalleHUs IIpHU
NapajuleJIbHOM  NEPEHOCE, ULEHTPAJIbHOM CHUMMETPHUHM, 3€PKAJIbHON
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus moao0us;
CTPOUThH CEYEHUS MHOI'OTPAHHUKOB M TEJl BPALLIEHUS: CEUCHMs LMIMHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsI KOHYyca (MapasuiesibHbIe
OCHOBAHHUIO M MPOXOSAIINE YepEe3 BEPUINHY ), CEUEHUS 1I1apa;
UCIIO0JIB30BaTh METOAbl MOCTPOCHMSI CEYEHUH: METOJ CIEAO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeoOMEeTpUYecKre (AKThI ISl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONAralolliuX HECKOJIBKO IIArOB PELICHUs, €CJIU YCIOBHS
MIPUMEHEHHUS 33a/1aHbI B SIBHOM U HESABHOU dopme;

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

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJECKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKHUX 3a/1a4;

IPUMEHATHh  TIOJIyYCHHbIE  3HAHUSA  HAa  IIPAKTUKE:  CPaBHUBATH,
AHAIIM3UPOBATH U OLICHUBATH PEATBHBIE CUTYalluH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecKu  cpopMyaupoBaHHONW  MpoOOJIeMBbl,  MOJEIUPOBATH
peabHbIE CUTyalMU Ha S3bIKE T'€OMETPUM, MCCIIEAOBATH IMOCTPOEHHBIE
MOJIEJIM C HCIOJB30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemaTth MPaKTHYECKHE 3ajlaud, CBS3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax pa3BUTHUS T€OMETPHUH Kak
COCTaBHOM YacTH (yHAAMEHTA PA3BUTHUS TEXHOIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
n/n NPOrpaMMblI Bcero Konrponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnoiokeHue NpsiIMbIX B 6 1
MIPOCTPAHCTBE
3 [NapannenbHOCTh MPSMBIX | IJIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprnieHIUKyYIAPHOCTD MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl U pacCTOSTHUS 16
MHororpaHHuKA 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHIe U CUCTEMAaTH3AIHS 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KosamnyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 AHanuTudeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cHCTEeMaTH3aIHs 3HAHUH
3 O0BEM MHOTOTpAaHHUKA 17
Tena Bpamenus 24
5 [Tnomaay mnoBepXHOCTU U 00BEMBI 9 1
KpPYTJIBIX TEJ
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, 0606H16HI:I€ u 17 5
cUCTeMaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbI€E IpaBUIIa U300paKEeHUS HA
PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHs cTepeomMeTpHun: TOUKA, IpsIMas,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
MpaBHJIa H300paKEHUS Ha PUCYHKE
TUTOCKOCTH, TTapauIeIbHBIX TPSIMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

[TonsiTHS: epeceKarouuecs MIOCKOCTH,
nepeceKarouecs mpsimas ¥ miIoCKOCTh;
MOJIYTIPOCTPAHCTBO

[TonsiTHs: MepeceKaronuecs MmIOCKOCTH,
nepeceKaroIuecs npsimasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIUX 00BEKTOB

MHOrorpaHHHUKH, U300paKEHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs PSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHunit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3obpaxenne nepecedeHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

11

N3obpaxenne ceueHunit mupaMubl, Kyda u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepecedeHust
MOJIYY€HHBIX TJIOCKOCTEH. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

12

N3o0pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepeceueHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpammBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMU IIBETAMH

13

N300paxenue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIy4YEHHBIX TUIOCKOCTeH. PackpamBanue
MOCTPOCHHBIX CEYCHU Pa3HBIMH 1IBETaMU

14

Merton caenoB ajs MOCTPOCHUSA Ce4YeHUI




15

Mertox cieoB Ui TOCTPOSHHS CEUCHHI.
CaoiicTBa nepece4eHnil psIMbIX U
IJIOCKOCTER

16

Merton cienoB I TOCTPOSHHSI CEUCHUH.
CpoiicTBa epece4eHnii MpsIMbIX U
IIJI0CKOCTER

17

[TocTpoenune ceuenuit B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aIHCh IIT1aroB
MMOCTPOCHUS

18

[TocTpoenwne ceuenuit B mupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3gaHue
BBIHOCHBIX YePTEKEH W 3aITHCh IIaroB
MOCTPOCHHUS

19

[TocTpoenune ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YepPTEKeH U 3aMuch 11aroB
MIOCTPOCHHUS

20

[TocTpoenue ceuenwuii B nupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3maHue
BBIHOCHBIX YEPTEKEN U 3aKUCh 11aroB
MIOCTPOEHUSA

21

[ToBTOpenue muanumeTpuu: Teopema o
IPONOPIMOHANIBHBIX 0Tpe3kax. [Tomodue
TPEYroJbHUKOB

22

[ToBTopenue nmnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mcropus pazsutus
IUIAHUMETPUU U CTEPEOMETPUH




23

KonTpoabHasg padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOE pacnoiokeHue IpsIMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmnBaromuxcs
npsMbIX. [lapamiensHbie npsmMble B
MIPOCTPAHCTBE

25

TeopeMa o CylIeCTBOBAHUU U
€MHCTBEHHOCTH TIPSIMOM MapasuieIbHON
JTAHHOW MPSIMOM, IPOXOJALIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TaHHOMN
npssMoi. Jlemma o nepecedeHnun
MapajuieTbHBIX MPSMBIX TIOCKOCTHIO

26

[TapannensHOCTH TpeX NMpsAMBIX. Teopema o
TpEX MapaiedbHbIX MPSAMBIX. Teopema o
CKPEILMBAIOIIUXCS PSIMBIX

27

[TapannensHOE TPOSKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoekTupoBanus. M3o00pakeHne pasHbIX
(buryp B mapamuieaIbHON TPOSKITNH

28

LlenTpanbHas npoekus. Yroiu ¢
COHAIpaBJICHHBIMU CTOPOHAMHU. YTOJI
MEXIY MPSIMBIMU

29

3anatn/1 Ha JOKa3aTCJIbCTBO U
HCCICOAOBAaHHUEC, CBA3aHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE

30

IloHsTHs: napajisieJIbHOCTb HpﬂMOP'I u
TIJIOCKOCTH B IIPOCTPAHCTBE. HpI/I3HaK
napajllIeJIbHOCTH HpHMOﬁ " IJIOCKOCTH.




CpoiicTBa NapauIeaIbHOCTU IPSIMOH U
IUIOCKOCTH

31

I'eomerpuueckue 3a1auy Ha BEIYUCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
[apajuIeIbHOCTBIO MPSAMBIX U TIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenune ceueHus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YePTEkKe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHU I

33

[TapannenpHast mpoeKUHs, IPUMEHEHUE
JUTSI TIOCTPOEHUS CeYeHUH Kyba 1
napaenenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

34

[TapannensHble IockocTH. [Ipu3Haku
MapajuieNbHOCTH JBYX MIOCKOCTEH

35

TeopemMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOASIIEH
4yepe3 TOUKY, He MPUHAAIEKAIYI0 TaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

36

CBolicTBa napauiesIbHbIX IIJIOCKOCTEH: O
MapajuieIbHOCTH NPSIMBIX IEPECEUCHUS
[IpU NIEPECEUECHUH JIBYX MMapalIeIbHbBIX
IUIOCKOCTEN TPEThEn

37

CBoiicTBa mapaieNbHbIX MIJI0CKOCTEN: 00
OTpe3Kax MapajiesIbHbIX MPSMBIX,
3aKITIOYEHHBIX MEXY MapauieIbHbIMU
IJIOCKOCTSIMU; O NEPECEUEHUH TPAMOI C
JBYMS apaJlJIeIbHBIMU TJIOCKOCTSIMU




38

[ToBTOpenue: reopema [Mudaropa Ha
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHS
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuieJIenune1a

41

Boruncnenue 1iamH oTpe3koB B KyOe U
MIPSIMOYTOJIBHOM ITapajuIeIeuIIe1e

42

[lepneHMKYISIPHOCTD NPAMOU 1
miockoctu. [Tpusnak
NEPIECHIUKYIIPHOCTH NPSMOU U
IIJIOCKOCTH

43

[lepneHMKyYISIPHOCTD PAMOU 1
miockoctu. [Tpusnak
NEPIECHIUKYIIIPHOCTH NMIPSIMOU U
IIJIOCKOCTH

44

TeopeMa o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSMOM, TPOXOISIIeH
yepe3 TOUKY IPOCTPAHCTBA U
MEPIEeHIUKYIIPHON K MIIOCKOCTH

45

[InockocTu U neprneHAUKYISIpHbIE UM
MpsIMbIE B MHOTOTPaHHHUKAX

46

IInockocTu u MEPNCHAUKYIIAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

47

[leprieHauKyIsp U HAKJIOHHASL.
[locTpoenue nepneHuKyisipa U3 TOUKU Ha

PSIMYIO

48

[leprieHAUKyISAp U HAKJIOHHASL.




[TocTpoenue neprneHuKyisipa U3 TOYKM Ha
IPSAMYIO

Teopema o TpEX nepHneHANKYIIpax

49
(mpsimast u oOpaTHast)

50 Teopema o TpEX nepHeHANKYIApax
(mpsimast u oOpaTHast)

51 Yroa Mmexay CKpelBaroIIMUCS
MIPSIMBIMU
[Touck neprneHauKyasIpHBIX MPSAMBIX C

52 MTOMOIIBIO NEPIEHANKYIISIPHBIX
IIJIOCKOCTEMN

53 OpTOoronanbHO€ MPOEKTUPOBAHUE
[TocTpoenune ceuenuii Kyba, IpU3MBI,

54 MPaBUWJILHON TUPAMUJIBI C TIOMOIIIBIO
OPTOTrOHAJIBLHOW MPOEKIUU
[TocTpoenune ceueHuii Kyoa, IpU3MBI,

55 MPaBWJILHON TUPAMUIBI C TTOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
CummeTpus B IpOCTPAHCTBE

56 OTHOCHUTENBHO IUIOCKOCTH. [ImockocT
CUMMETpU B MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U
MJIOCKOCTH KaK CIIEACTBUE CUMMETPUHN

58 [IpaBuneHbIE MHOTOTpaHHUKH. Pacyér
PacCTOSAHUN OT TOUKH JI0 IIJIOCKOCTH

59 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUN OT TOUKH JI0 MJIOCKOCTH

60 CrniocoObl OIyCTUTh NEPIEHANKYIISAPHI:




CUMMCTpPUs, CABUT TOYKHU 10
NapajuIeIbHON IPAMOM

61

CaBur no HenapaienbHON IPSIMOH,
M3MEHEHUE PACCTOSHUN

62

KonTtponsHas padora "B3anmuoe
pacIoJIOKEHHUE NPSIMBIX U IUNIOCKOCTEHN B
npocrpaHcTee”

63

[ToBTOpEHME: Yyroy MeX 1y NPsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHME: YrOa MEKIY
CKpEILMBAIOIIUMHUCS MIPSIMBIMU B
MIPOCTPAHCTBE

65

I'eomeTpuueckre METO bl BEHIYUCICHUS
yriia MeX]1y MPSIMBIMH B MHOTOTpaHHUKaX

66

JByrpanHubiii yroj. CBOMCTBO JIMHEHMHBIX
YIJI0B IBYTPaHHOTO yria

67

[Tepnienaukynsipablie maockoctu. CBoMCTBA
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepeceyeHus IBYyX MI0CKOCTeN
MEePIEeHIUKYISPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyrobHbIN Napajuienenumnen; Kyo;
U3MEpPEHUs, CBOMCTBA MIPSIMOYTOJIBHOTO
napasiesenumnesa

70

TeopeMa 0 AUaroHaJii npsmMoyroJibHOTO




mapajiiejacnuieaa u CJICACTBUC U3 Hee

71

CrepeoMeTpuiecKue 1 MpUKIIaHbIC
3aJ1a4d, CBSI3aHHBIC CO B3aMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U IIJIOCKOCTU

72

[ToBTOpEHME: CKpEITUBAIOIIHUECS TPSIMbIE,
MapajuiebHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAaX

73

[Tapa napayenbHbIX IJI0CKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHUE
MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIHSIX

74

PaccrosiHue oT TOYKH /10 MIIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TIOCKOCTH

75

Brrunciienue paccTosAHUI MEXTY
CKPEIIMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH

76

TpéxrpanHblil yroJi, HEpaBEHCTBA I
TpexrpaHHbix yrinoB. Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yriia

77

DneMeHTHI C(hepUIeCKO TeOMEeTPHH:
reo/Ie3YeCKre JMHUU Ha 3emiie

78

KonTponsnas padorta "Yrisl u
paccrosiHus"

79

CucremaTtuzanus 3HaHul "MHOrorpaHHUK
U €ro 3JIEMEHTHI"

80

[Iupamupa. Buas nupamun. [Ipasunbaas
nupamuja




[Ipusma. IIpsmas u HaKJIOHHAS IPU3MBI.

81 1
[IpaBunbHas npusma

82 [Ipssmoit mapaienenunen, 1
MPSIMOYTOJIBHBIH Mapajuieenumnes, Kyo

83 Brimykiibie MHOTOrpaHHUKH. Teopema 1
Ditnepa
Brimykitbie MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBuiibHbIE U OTYIIPABUIIbHBIE 1
MHOTOTPaHHUKH

85 KontponbHas padora "MHuororpanHuku" 1

86 [TonsiTne BEeKTOpa Ha MJIOCKOCTH U B 1
MPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBuio mapannenenurnena 1

90 YMHOXEHHE BEKTOpa Ha YUCIIO 1
PaznoxeHnne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJTHOU 1
TUIOCKOCTH

92 CkasipHO€ MTPOU3BEICHUE 1

03 Brruunciienue yriia Mex 1y BEKTOpaMu B 1
MPOCTPAHCTBE

94 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1

95 [IpocTeiimue 3a1a49u ¢ BEKTOPAMH 1

96 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1

97 IIpocreiimme 3ana4n ¢ BEKTOpaMu 1

98 O06o01eHne u cucTeMaTu3alus 3HaHu’ 1




99 O06o01IeHre U cucTeMaTu3alus 3HaHU ! 1
100 HTorosas KOHTpoOJbHAS padoTa 1
101 Hrorosas koHTposbHAs paboTa 1
102 O06o01IeHre 1 cucTeMaTr3aus 3HaHu! 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KVIACC

Konu4yectBo 4yacos DJIEeKTPOHHbIE
Mara uudposbie
Nenn/m | Tema ypoka Kontpoabubie | IIpakTHyeckue
Bcero u3yyeHusi ~ oOpa3oBaTe/ibHbIE
padoTsI padoTsbI
pecypcsl
1 [ToBTOopenue temsl "Koopaunars! BekTopa 1
Ha IJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTopenue tems! "CkanspHoe 1
MIpOU3BEACHNUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Bbruncienue yria 1
MEK/ly BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpeHue TeMsl "YpaBHEHUE TPSIMOM, 1
MPOXOSIIEH Yepe3 ABE TOUKH"
5 YpaBHEHUE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE MJIIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE TUIOCKOCTH B OTpE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1
MIPOrpaMMHUPOBAHHE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
MIPOrpaMMHUPOBAHHE
10 AHanUTUYECKUE METOIBI pacuéTa yria 1
MEXKy PSMBIMA B MHOTOTPaHHUKAX
1 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSHHS OT TOUKH JI0 1




IIJIOCKOCTH B KOOpAMHATAxX

HaxoxnaeHue paccTosiHUi OT TOYKHU 10

13
TUIOCKOCTH B KyOe

14 Haxosxaenne pacCTOSIHUN OT TOUKH JI0
IUIOCKOCTH B MPABHIIBHOW TTHpaMHUJIE

15 KonTtponsHas pabora "AHamuTHuecKast
reoMerpus"

16 CedeHust MHOTOTPaHHHUKOB: CTaHJAPTHBIE
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIE0B
CedeHust MHOTOTPaHHHUKOB: CTaHIApTHHIE

18 TUTOCKOCTH, TTIEPECEUCHUS TIPSMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble NPsSMBbIE U TUIOCKOCTH:
napajuieNibHble CEeYeHUS

20 [TapannenpHblie NPsSMbIE U TUIOCKOCTH:
pacy€T OTHOIIEHUM
[TapannenpHblie NPSIMBIEC U TUIOCKOCTH:

21 YTIIBI MEXTY CKPEIIHBAIOIIUMHUCS
MPSIMBIMU
[lepnieHuKynsapHbIE MIPSIMBIC U

29 IJIOCKOCTHU: CTaHAPTHBIE Maphl
MePIEeHIUKYISAPHBIX TIOCKOCTEH 1
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[leprienauKynspHBIE MPSIMBIE U

23 MIJIOCKOCTH: TEOPEMA O TPEX
NEepIEeHANKYIIpax

24 [lepneHiuKysspHBIE IPSIMBIE U




IIJIOCKOCTH: BBIYMCJIICHUA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (POPMYJIbI JIsI
TI0MIaIeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpEenue: momaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IA IeH, COOOpaKEeHHSI TOI00Us

27

[ToBTOpenue: monmaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJTOTAIeH, COOOPaKEHHUS TI0100MsI

28

[nomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

29

[nomany ceyeHnii MHOTOTPaHHUKOB:
IJTOIIAIA TIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

30

Kontponbras padota "[loBTopenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06bEM Tema. O0BEM TPAMOYTOJIBHOTO
napasuiesienumnea

32

3agaun 00 yABOEHUM Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeoMeTpUUECKUE 3a1a4l, CBA3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasiesienumnea

34

HpI/IKHa,[[HLIe 3aga4u, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMA MPSIMOYTOJIEHOTO

napajuienenurea

35 O0BEM PSAMOY TIPU3MEI

36 CrepeomMeTpuiecKue 3a/1a4uu, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [Ipuknagneie 3a1a4n, CBsI3aHHBIE C
00BEMOM NPSAMOI IPU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenénHoro uarerpaia. O0bsEM
HAKJIOHHOM MPU3MBI
Brrauciieane 006EMOB TEJT ¢ TOMOIIIBIO

39 onpenenénHoro uarerpaia. O0bEM
A PAMHUJTBI

40 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOITUM yTIIOM

A1 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU]T C OOLITUM yTIIOM

42 CrepeoMeTpHUYECKHUE 3a/1a4H, CBA3aHHBIC C
00BbEMaM¥ HAKJIOHHOW MTPU3MBI

43 CrepeoMeTpHUYECKUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMU TTMPAMHMTBI
[Tpuknamgaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Ipuknanueie 3anaun mo Teme "OOBEMBI
Ten", CBI3aHHbIE ¢ 00BEMOM MUPAMUJIBI

46 [Ipumenenune o0bEMOB. Boruncienue

pacCcToAHUA N0 MIOCKOCTU




KontponsHas padora "O0béM

47 "
MHOTOTpaHHUKA
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne MUIHHIPUICCKON
MMOBEPXHOCTHU

49 HMunuaap. [psaMoit KpyroBoi HUIUHAP.
[l1omaae MOBEPXHOCTH LIWIMHAPA

50 Konndeckas moBepXHOCTh, 00pa3yromnme
KOHMYECKOU noBepxHocTH. Konyc

51 CedeHue KOHyca IIOCKOCTHIO,
napajuiesIbHOM MI0OCKOCTH OCHOBAHUS

59 VYceuénnsiii konyc. M3o0paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tmomaae 60KOBOM MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaas 60KOBOY MOBEPXHOCTH H
MOJIHOM TTOBEPXHOCTU KOHYCA
CrepeoMeTrpuueckue 3aauu Ha

55 JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
MIOCTPOCHUEM CEYCHHI LUIMH]IPA, KOHYCa
CrepeoMeTrpHuueckue 3aa4uu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MOCTPOCHUEM CEYCHHI MUIMHIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HUAITUHIPOM

58 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C
UUAITUHIPOM

59 Coepa u map




60

[Mepeceuenue cdepsl 1 mapa ¢
iockocTho. Kacanue mapa u cepbl
TUIOCKOCTBI0. B 1 n300paxkenue mapa

61

ITepeceuenue cdepsl u mapa ¢
wiockocThio. Kacanue mapa u cepsl
IUIOCKOCTBIO. B 1 m300paxkenue mapa

62

VYpasuenue chepsl. [Tnomanp chepsl u e
yacTeu

63

CummMmetpus cdepsl 1 mapa

64

CrepeomeTpruecKHe 3a1aui Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapoMm,
MOCTPOCHUEM UX CEUCHHI TUIOCKOCTHIO

65

CrepeoMeTpHueCcKHe 3a1aul Ha
JI0Ka3aTeNbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapom,
MMOCTPOCHUEM UX CEUCHHH TIIOCKOCTHIO

66

[TpuknaaHbie 3a7a9u, CBSI3aHHBIC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIYKCIICHUS B OKPY)KHOCTH, CTaHIapTHBIC
nonoous

68

Paznuunsbie KOM6I/IH8.I_II/II/I TCJI BpallICHUS U
MHOTOT'paHHUKOB

69

3agauu 1o teme ""Tena U NOBEPXHOCTH
BpaiieHus"

70

3agaun o Teme "Tena ¥ MOBEPXHOCTH
BpaiieHus"




71

KonTtposnsHas padota "Temna u
IIOBEPXHOCTHU BpaleHus"

72

O6bém muuHapa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApPA

73

Brrunciienne 0065EMOB TEI € IOMOIIBIO
onpenenéHHoro uurerpana. OobpEm
KOHyca

74

TTmomam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHueCcKHe 3a/1a4H, CBSI3aHHBIE C
BBIYMCIICHUEM 00BEMOB IIMITMHIIPA,
KOHYca

76

[Ipuknagasie 3agaun mo Teme "OOBEMBI U
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