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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus sBIsSETCS OJHUM U3 OA30BBIX KypCOB Ha YPOBHE CPEIHEr0 OOLIETO
oOpa3oBaHMs, TaKk Kak OOECHeYrMBAaeT BO3MOKHOCTb W3YUYEHHS JUCLUUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJIICHHOCTH M MPEIMETOB T'YMAaHMTAPHOIO ILIMKJIA.
[Tockonpky  JOTMYECKOE  MBIIUICHHE,  (QOopMUpPyeMOe  THpH  H3YYCHUU
00y4aromUMHUCs TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIENIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELICHUU I€OMETPUUYECKHUX
3a1a4, yMEHHUE BBIABUIaTb U ONPOBEpPrarb TIHIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PELICHUM 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YaCTHOCTH
duznyeckux 3aaay.

I{enb ocBOeHUs mporpaMmsel yueOHOro Kypea «I'eomerpusd» Ha yriyOiI€HHOM
YPOBHE — pa3BUTHE MHAWBHUIYAJIBHBIX CIIOCOOHOCTEW OOy4aroumxcs Ipu
W3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MaremaTnka u
uHbpopMaTUKa»  uyepe3  OOecleueHHWE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHUsl Oosiee TIyOOKMX TIEOMETPUYECKHX 3HAaHUM U JCHCTBHIA,
CHEU(PUYHBIX T€OMETPUN, U HEOOXOIUMBIX ISl YCHEIIHOTO NMPOPECCUOHAIBHOIO
o0pa30BaHMsl, CBSI3aHHOT'O C UCIOJIb30BAHUEM MAaTEMATHUKH.

[IpuoputeTHBIMH 3a7auaMHu Kypca TE€OMETPUH Ha YriayOJE€HHOM YpOBHE,
PaCHIMPSAIONIMMHI U YCUIIMBAIOIIKUMH Kypc 0a30BOTO YPOBHS, SIBJISFOTCS:

paclIMpEeHNE MPEICTABICHUS O T€OMETPUM KaK 4aCTH MUPOBOU KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aMMOCBSA3H F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJAIONIMX OIKCBHIBATH M U3Yy4aTb
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara mno pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

(¢opMupOBaHHE  YMEHHS  BJaA€Th  OCHOBHBIMU  IIOHATUAMHU O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMynl U yMeHHE UX MPUMEHSTb, YMEHMs JOKA3bIBaTh TEOPEMBbl M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHUs 3a/1a4;

(opMHUpOBaHNE YMEHHUS PAaclO3HABATh HA YEPTEKAX, MOAEIAX U B PEATILHOM
MUpPE MHOIOTPaHHUKHM M Te€ja BpallEHUs, KOHCTPYUPOBATH I'€OMETPUUYECKUE
MOJENH;

¢bopMupOBaHHE MOHUMAHMUS BO3MOXKHOCTH aKCHOMATHYECKOTO IMOCTPOCHHUS
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUS POJU AKCUOMATHKU IpU
IIPOBEICHUN PACCYKICHUH;

(opMUpOBaHUE YMEHMs BIAJETh METOJAMH J0Ka3aTeJIbCTB U AJITOPUTMOB
pELICHMs, YMEHUSI UX MPUMEHSATh, MPOBOJUTH JOKA3aTEIbHBIE PACCYXKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
(opMUpOBaHHE TMPEACTAaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IpU



000CHOBAaHNY MAaTEeMAaTHUECKUX YTBEPKICHUN M POJTH AaKCHOMATUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIJIEKTYalIbHBIX M  TBOPYECKHX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATEIbHONM aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (GYHKIIMOHATHHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPHUU:
YMEHUSI PACloO3HABATh TMPOSBICHUS TE€OMETPUUYECKUX TOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBbIX KU3HEHHBIX CUTyalUsX U MPU U3YUYCHUH JPYTUX
y4eOHBbIX  MPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNY MOJIYYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMH COJIEPKATEILHBIMU JIMHUSAMHU yueOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBusworcs: «lIpsiMble HW  IMUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekToppl U KOOpAMHATHI B
MPOCTPAHCTBEY, «/IBUKEHUS B MPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIMU TEOMETPHHM Ha YriayOJIEHHOM YpPOBHE OOy4YeHHUS B
1011 kyaccax, OTHOCUTCSI KO BCEM COJICpKaTEJIbHBIM JIUHUAM Y4eOHOTO Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  paclpeiensercs He TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM OcBoeHHs DenepasibHON paboueii
MpOTpaMMBbl, pacrpefeEHHbIM 10 ToJaM OOy4YeHHS, CTPYKTYPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIIUIHAIBHBIM BOMPOCAM 00yUaroIuecs
oOpamaiiich ~ HEOJHOKpPATHO. TO  TMO3BOJSET OpPraHM30BaThb  OBJIAJICHUE
T€OMETPUUYECKUMH MOHATHSIMHU U HaBBIKAMHU MOCJIEI0BATEIFHO U TIOCTYIATEIBHO, C
coOJTI0/IeHreM TIPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T'€OMETPUUYECKUX TMPEACTABICHUN O00yJaromMXCsl, pacIupss U yriryOsis
e€, o0pasysi MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUHN HA YTIIyOIEHHOM YPOBHE TIO3BOJISIET:

co3math ycmoBus it guddepeHnmanmm  0OOy4eHHS, MOCTPOSHUS
WHIUBUyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECTEUUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIICH yueOHoro npeamera «MaremMaTukay;

MOATOTOBUTH OOYYAIOMIMXCS K TMPOJODKEHUIO HW3YYEHUSI MAaTeMAaTHKU C
yaéToM BbIOOpa Oymymiel mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEKIY
0o0muM 1 ipoeccroHaTEHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «['eomerpusi» Ha yriayOJE€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gyaca B Henenmto), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COJAEPKXAHME OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ IOHATUSA  CTepeoMeTpud. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacronoxeHue IpsMbIX B IPOCTPAHCTBE: IEPECEKAIOLINECH,
IapajulesIbHble W CKpelMBaromuecs npsMmble. [Ipu3Hakm cxpemmBaromuxcs
npsmeIx. [lapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapaJlICIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, NapAJUICIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD NPIMOU
U 1iockocT. [lapannenbHoe M IEHTpaJbHOE NPOEKTUPOBAHUE, N300pa)keHHE
¢uryp. OcCHOBHbIE CBOWCTBa MapajlIeIbHOTO MPOEKTUpOBaHus. I3o0pakeHue
buryp B mapayuieqbHON MPOEKIUU. YTl C COHANPABIEHHBIMH CTOPOHAMH, YTOJI
MEXIy NPSAMBIMH B IPOCTpaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajliebHbIC
IUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYphl HAa IUIOCKOCTH: TETpajap, Napajulesenumnen,
MMOCTPOEHUE CCUCHUM.

[lepnesAMKYISIPHOCTD MPSIMOM M IUIOCKOCTHU: NEPIEHIUKYIISIPHBIC NIPSMBIE B
IIPOCTPAHCTBE, MNpsAMBIC MAPAJUICIbHBIC W NEPHCHAMKYJSAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
NIEPIIECHINKYJIAPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT mNOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  (Gurypsl Ha  INIOCKOCTb.
[lepneHAUKYIAPHOCT  IUIOCKOCTEW: IPU3HAK  IEPHEHAMKYJSAPHOCTH  ABYX
mIockocTer. Teopema o TpEX NEPHEHINKYIAPaAX.

Yrael B IPOCTPAHCTBE: yroja MEXAY NPSIMOM M IUIOCKOCTBIO, JBYTPAaHHBIN
yTOJI, JUHEUHBIA YTOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM U MHOTOIPAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYTPAHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIia.

MHororpaHHuKHu

Bunsl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yrosipHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAsl MOBEPXHOCTb IPU3MBI.
[Tapamnenenunen, NpsMOYTONbHBIA — IMapajulelenuUIEe] W €ro  CBOMCTBA.
Kparyaiimmme mnyTd Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oidnepa.
[IpoctpanctBennas teopema Iludaropa. Ilupammpma: n-yroiapHas nUpaMuna,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHel
IIPaBUIBHOW mnHUpaMuibl. lIpaBuibHBIE MHOTOTPAaHHUKM: IPABWIbHAS IIPU3Ma U



MpaBUIbHAS MNHPAMUJA, NpPABWIbHASA TPEYrOJbHAS MNHUPAMUIa W MPABUIIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’Jp,
JTOAECKAdIP U UKOCAIP.

BblunciieHre 37€MEHTOB MHOTOIPaHHUKOB: péOpa, [MaroHalld, YrJIbl.
[Inomaas OOKOBOW TOBEPXHOCTH U TIOJTHOM TMOBEPXHOCTH MPSIMON TPU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPHU3MBIL
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH MPABUJIBHON MHUPAMUJIBI,
TEOpEMA O IUIOIIAA YCEUEHHON MUPaAMUIBI.

CumMeTpuss B NPOCTPAHCTBE. DIJIEMEHTbl CHUMMETPUU  IPABHIBHBIX
MHOTOTPaHHUKOB. CHUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieyenunea, CUMMETPUS IPABUWIBHBIX MPHU3M, CHMMETPHS TNPABWIBHOU
MMAPAMUBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE U MPOTUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKMCTBA CI0KEHUS BEKTOPOB. CBOMCTBA YMHOXEHHS BEKTOpPA HA YHUCIIO.
[TonssiTME KOMIUJIaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pasjgoKEHUHM BEKTOpAa MO TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsiMoyrosibHass  cucrema  KOOpJIMHAT B
npocTtpancTBe. KoopauHatel BekTopa. CBs3b MEXIAy KOOpAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEkKIy BekTopamu. CKalsipHOE MPOU3BENECHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalenus

[loHATHS: UWIMHAPUYECKAss TOBEPXHOCTh, KOHHYECKAsi IOBEPXHOCTD,
chepudeckas TMOBEPXHOCTh, OOpasyromue moBepxHocTed. Tenma BpalleHUS:
IIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, mmap. B3aumHoe pacroiiokeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHUs Ha IUIoCKocTH. Pa3BépTka munmuHapa u koHyca. Cummetpus chepsl u
mrapa.

O6béM. OcHoBHble cBoWicTBa 00BEMOB Ten. Teopema 00 o0O0BEME
IOpSAMOYTOJBHOTO Mapaiienenunena u cueactsus u3 He€. OO0bEM mpsMol u
HAKJIOHHOM NPU3MBbI, HIWIMHAPA, TUpaMUAbl 1 KoHyca. OO0BEM I1apa U MapoBOTO
CerMeHTa.

KomOuHanmu Tenm BpamieHHs W MHOTOTpaHHUKOB. [Ipu3ma, BIucaHHas B
IIMHAP, ONHCaHHas OKoJo IuHApa. llepeceuenune cdepbl u mapa ¢
iockocthio. Kacanue mapa u cdepbl miockoctbio. TloHsTHE MHOrOrpaHHHKA,



OMHMCAHHOTO OKOJO c¢epbl, cdepbl, BIMCAHHON B MHOTOIPAHHUK WU TEJO
BpalllCHUS.

[Tnomans MOBEPXHOCTH MWJIMHAPA, KOHYyCa, MIOMAnb chepbl U €€ JacTei.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue mnomoOus, romoretus. PemieHue 3agady Ha
IJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOIPAHHUKOB U TEJI BPAICHUS: CEUYCHUS LIMJIUHIPA
(mapayyienbHO W MEPHEHAUKYISIPHO OCH), CEYCHUs KOHyca (mapajuiesibHbIe
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUs 1Iapa, METOJIbI MOCTPOCHHUS
CEUYEHMIl: METOJ| CJIEJ0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI MEpeHoca
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropst B mpoctpanctBe. Omepanuu HajJ BeKTopamu. BekTopHoe
yMHOKeHHE BeKTOpoB. (CBolcTBa BEKTOPHOro ymHOXeHus. IIpsimoyronbHas
cucTtemMa KoopAuHaT B rpocTtpaHcTBe. Koopnunatel BekTopa. PaznoxeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'E€OMETPUUYECKHUX
3aj1ay.

JABuKeHMsI B IPOCTPAHCTBE

JIBrxenus mpoctpancTBa. OroOpaxeHus. JBUKEHUS UM PaBEHCTBO (QUIYD.
OOmue cBoiicTBa NBWXCHHN. BuIbl JIBWKEHWN: NapaIeNbHBIA TEPEHOC,
LEHTpaJbHAsl CHUMMETPUs, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYI MPSMO.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA VYUYEBHOI'O
KYPCA «TEOMETPHUS» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHckoe BOCIIMTAHME:

c(hOpMUPOBAHHOCTD IPAKAAHCKON MO3UIIMK 00YYaIOIIErocs: Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOro  OOIIecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHWS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NpoIeAYp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, ONPOCHI M JIPYTroe), yMEHHe
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUUCKOW TPAXKIAHCKOW HUIECHTUYHOCTU, YBXKCHUS K
IPOILJIOMY M HACTOSAIIEMY POCCHUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE JYXOBHBIX IIEHHOCTEW POCCHUHCKOro Hapoja, chOpMUPOBAHHOCTD
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOTO IMOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUNM HAyKM M JEATENIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOTO Oy TyIIEro;

4) acTeTH4YecKOe BOCIUTAHME:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIOYas ACTETHUKY MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHUNA, PacCy JACHUN, BOCIPUUMYNBOCTD
K MaT€eMaTHYECKUM acleKTaM Pa3jIMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSATh MAaTeMAaTHYEeCKHUEe 3HAHHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0pPOBbIO (3I0pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OTJIbIXa, PeryisipHasl pu3ndecKkasi akTUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHHE
IPU 3aHATUAX CIIOPTUBHO-03JJ0POBUTEIBHON JIEATENbHOCTBIO;

6) TpyoBOE BOCIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYAOTIO0Us, HHTEpEC K
paznuuHbiM  chepam  MpodecCHOHAIBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPUIIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIN BHIOOP
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTU4yeckoMy  OOpa3oBaHHI0O U



CaMOOOpa30BaHUI0 Ha MPOTSIKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJOTUYECKOM  KyJIbTYpbl, IIOHUMaHUE BIUSHUS
COLMAIBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBHOU
Cpenpl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OpPUEHTAITUS
HAa TIPUMCHEHHE MATeMAaTHYCeCKUX 3HAHWHM [JI pelieHus 3amad B o0yactu
OKpYXaloUIel Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKU HX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH Kak c]epbl 4eIoBEYECKOM MJesATEebHOCTU, JTaroB €&
pa3BUTUA M 3HAYUMOCTH [UJI1 Pa3BUTHUS LMBWIW3ALMHU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpEeJICTBOM IIO3HAHUSI MHpa,
TOTOBHOCTh OCYUIECTBIIATh IMPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble JJoruyeckue a1eiicTBHA:

BBISIBJISITH M XAPAKTEPHU30BaTh CYLIECTBEHHBIE INMPU3HAKA MATEMATUUYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXAy TMOHATHUSIMH, (OPMYIHPOBATH
OTIPE/ICJICHUS] TTOHATUM, YCTaHABIIMBATh CYIICCTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIIIEHUS U CPAaBHEHUS, KpUTEPUHU MMPOBOJUMOI0 aHAIIN3a;

BOCIIPUHUMATh,  (OPMYIHpPOBATH W  TIPEOOPA3OBBIBATH  CYXICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTHU, B3aUMOCBSI3U U MPOTUBOPECUUS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHHUSIX, Mpeasiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUHI;

JIeJIaTh BBIBOJBI C MCIIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKIOUECHUN, YMO3AKIOUYECHUH 10 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITEIBHO JOKA3aTEILCTBA MATEMAaTUUECKUX YTBEPKICHUN
(IpsiMbIE ¥ OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BbIOMpaTh CHoco0 pemieHuss y4yeOHOM 3amadu (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHHWs, BBHIOMpATh HauOoyiee TMOAXOASAINHMA ¢ YIETOM
CaMOCTOSTEJILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLCcKue 1eHCTBUA:



UCIIONIb30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUN WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpPEYHE,  MpoOiIeMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBATH TMIOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITENIFHO CINITAHMPOBAHHBINA KCIIEPUMEHT, MCCIIeI0BaHHUE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHUSI, Ipollecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMHU, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBHO (OPMYJIMPOBATh OOOOIIEHUS M BBIBOJBI MO pe3yJbTaTaM
NpOBEAEHHOTO  HAOMIOACHUSA, UCCIEAOBaHMs, OICHWBAaTh  JIOCTOBEPHOCTH
HOJTYYEHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKXKE BBIIBUTAThH
MPENOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIATH 1e(UIUTHI MH(OPMAIUK, JaHHBIX, HEOOXOAMMBIX AJISi OTBETa Ha
BOIPOC U JUIsI pElICHUs 3a/1a4H;

BbIOMpaTh HHPOPMAIMIO U3 UCTOUYHUKOB PA3TMYHBIX THIOB, aHATU3UPOBATH,
CHUCTEeMAaTU3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB U
¢dbopmM npencraBieHus;

CTPYKTYpUPOBaTh WMHGPOPMAILMIO, MPEJICTABIATh €€ B PAa3IUYHBIX (hopMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITENIbHO
c(OpMYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATH B (DOPMYIUPOBATH CY)KJICHUS B COOTBETCTBHH C YCIIOBHSIMU U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBaTbh IMNOJACHCHHUA I10 XOI[y peH_IeHI/IH 3a1a4u,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTaT;

B X0zle 0OCYXICHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBbI,
npoOJIeMBbl, pelIaeMOl 3a7add, BBICKA3bIBaTh HWJCH, HAIICJICHHBIE Ha IIOWCK
pEIICHUs, COIMOCTaBIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

NPECTABIIATh PE3YNIBTAThl PEIICHUsS 3aJadH, SKCIICPUMEHTA, MCCIICIOBAHNS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJISTH TUIAH, aJITOPUTM PEIISHUS 3a/1au, BEIOUPATh CIIOCOO PEIICHUs ¢
y4€TOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJE€Th  HaBbIKAMHU  [IO3HABATEIbHOM  pedieKCMH KaK  OCO3HAHUSA
COBEPIIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crnocobaMu CaMOIIPOBEPKH, CAaMOKOHTPOJS Mpolecca W pe3yipTaTa pelleHus
MaTeMaTU4YECKOHN 3a/1a4M;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJbTaTa IEH U YCIOBUSAM, OOBICHATH MPUINHBI
JTOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEIbHOCTD:

MOHUMATh U HWCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIUBUYyTBHOU
paboThl mpu pemeHnH Y4YeOHBIX 3a7ad4, NTPUHUMATh IIeh COBMECTHOU
JeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeaeiiiarh
BUJIbI pabOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U pPe3ylbTaT paldoThl,
000011aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboTwl (00CyxkaeHUS, OOMEH MHEHH,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMU YJIEHAMH KOMaH]Ibl, OIICHUBATH
KaueCTBO CBOEro BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICUCTBUSI.

ITPEAMETHBIE PE3YJ/IbTATDBI

K koniy 10 kinacca o0yyaroniuiicss HAy4uTCs:

¢ CBOOO/IHO OINEPHPOBATH OCHOBHBIMU TOHSATHSIMU CTEPEOMETPHH TIPU
pellIeHNH 33124 U MPOBEICHUH MAaTeMAaTHYECKUX PacCyKICHU;

o IPUMEHATh AKCHOMBI CTEPEOMETPUH M CJIEICTBUA W3 HUX MPU PELICHUU
reOMETPUUECKUX 3a]1a4;

e KJIACCH(PMLIMPOBATh B3aWMHOE pPACIOJIOKEHUE TPSMBIX B IPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B POCTPAHCTBE;

¢CBOOOZIHO  ONEpUPOBAaTH TOHATHSMH, CBS3aHHBIMH C yIJlaMHd B
IPOCTPAHCTBE: MEXKY MPSIMBIMH B IPOCTPAHCTBE, MEXKAY IPSIMON U INIOCKOCTHIO;

 CBOOOTHO ONEPUPOBATH MOHATHIMH, CBSI3aHHBIMUA C MHOTOTPAaHHUKAMH;

¢ CBOOO/IHO pacro3HaBaTh OCHOBHBIE BHUJABl MHOTOTPAHHUKOB (IIpHU3Ma,
nupamMua, MpsSIMOYTOJIbHBIN Napaienenunen, Kyo);



e KJIacCU(ULIMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpas ~ OCHOBaHMS  JUIA
KJ1accu(uKaIum;

¢ CBOOOJTHO  ONEPUPOBATH  MOHSATUSIMH, CBSI3AHHBIMH C  CEYCHHEM
MHOTOTPAHHUKOB TJIOCKOCTHIO;

e BBIMOJIHATH apaJlJIEIbHOE, IEHTPAIBHOE U OPTOTOHAJILHOE MPOEKTUPOBAHUE
¢buryp Ha MIOCKOCTh, BBITIOJIHATH U300pakeHHs! PUryp Ha MIOCKOCTH;

e CTPOUTH CEYEHHS MHOTOTPAHHHKOB PA3IUYHBIMH METOAAMH, BBHIMOJIHSITH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHH3Y;

e BBIYMCJIATH IJIOIIAM MOBEPXHOCTE MHOTOTPAHHUKOB (MpU3Ma, TUpamMuaa),
TreOMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

¢ CBOOOJTHO OMEPUPOBATH MOHSATUSMHU: CUMMETPHUSI B MPOCTPAHCTBE, LICHTD,
OCh U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPBI;

e CBOOOZHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpAMHATaM B IIPOCTPAHCTBE;

e BBHITIOJIHATD ACHCTBUSI HaJl BEKTOPAMHU;

epelmIaTh 3aJa4dl Ha JOKa3aTeNIbCTBO MAaTEeMAaTHMYECKUX OTHOILIECHUN W
HAXOXXJEHUE TEeOMETPUUYECKUX BEIMYMH, NPUMEHSS M3BECTHBIE METOAbl MpHU
pelIeHuN MaTEMaTUYECKUX 3a/1a4 MOBBIIIIEHHOTO U BBICOKOT'O YPOBHSI CII0KHOCTH;

e IPUMEHATh MPOCTEHIINE TMpPOTrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI MIPH PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJICKATh, MPEOOpPa3OBBIBATH U HHTEPIPETHPOBATH HH(OpMALUIO O
POCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypaX, MPE/CTABIECHHYI0 Ha YEpTekax U
PUCYHKaX;

e IPUMEHATh  TOJYYCHHbIE 3HAHMS HA TMPAKTUKE: CpPaBHUBATh W
aHAJIM3UPOBATh PeabHbIC CUTYAIlMH, IPUMEHSATh U3yUYE€HHbIE TIOHATHA B MpoLIecce
MOMCKA PEIIeHUs MaTeMaTUYeCKu cPOPMYyIUPOBAHHON MPOOIIEMbI, MOJEIUPOBATH
peanbHble CUTYallud Ha S3bIKE F€OMETPHUH, UCCIEA0BATh MOCTPOECHHBIE MOJEIHU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUHN U TEOpEM, arnapara aireopbl, penarb
NPaKTHYECKUE 3a]1a4M, CBA3aHHbIC C HAXOXKJECHUEM I€OMETPUUECKHUX BEIHYNH;

e UMETh TMpEACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTUS TECOMETPUH Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJOTUH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:

¢ CBOOOJTHO OINEpPUPOBATH MOHSATUSMHU, CBA3AHHBIMU C IMJIMHIPUYECKO,
KOHUYECKOU U CPEepUIECKOM MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOTYUYCHHS,;

e ONIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMH C TEJAMU BPAILIEHUS: LIMJIUHIPOM,
KOHYCOM, c(hepoit u 1mapowm;

e pacmo3HaBaTh Teja BpallleHus (IUIUHIP, KOHYC, chepa u 1map) U OObIACHATh
CHOCOOBI MOJTYYESHHS TEJ BPAILLCHUS;



e KJIacCU()ULIMPOBATH B3aMMHOE PACIIONOKEHHE C(HEePhl U TNIOCKOCTH;

 BBIYMCJISITh BEJIMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB U TeJN BpAIlCHUS,
00BEMBI W TIUJIOWIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB U TEN BpalICHHUS,
TE€OMETPUUYECKUX TeJl C IPUMEHEHHEM (popmy,

¢ CBOOOJTHO OIEPUPOBATH TMOHATHSIMH, CBS3aHHBIMH C KOMOWHAITUSIMHU Te
BpallleHUs1 U MHOTOTPaHHUKOB: MHOTOTPaHHUK, BOIUCAHHBIN B chepy U OnucaHHBIN
oxoJ1o cdepsl, chepa, BMCaHHAS B MHOTOTPAHHUK WUJTU TEJIO BPAIICHMUS;

¢ BBIYHUCIIATH COOTHOIICHHSI MEXAY TUIOIMIAIIMU TIOBEPXHOCTEH U 00BEMamMu
IMOJOOHBIX TEN;

e U300pakaTh H3ydaeMmble (UTYPHI, BBINOJHATH (BBIHOCHBIC) IUIOCKHE
YepTeXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEpXy, COOKY, CHH3Y,
CTPOUTH CEUEHUS TEJ BPALLCHUS;

 U3BJICKaTh, WHTEPNPETUPOBATh M MpeoOpa3oBbIBaTh WHOOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUIECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekKax U
PHUCYHKaX;

 CBOOOTHO ONEPUPOBATH MOHITHEM BEKTOP B MPOCTPAHCTBE;

¢ BBHITIOJIHATD OTIEPAIUH HAJl BEKTOPAMU;

*32/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT;

e pEIIATh TEOMETPUUYECKUE 3a/1a4U Ha BBIYMCIICHHUE YTJIOB MEXIY MPSIMBIMU H
IUIOCKOCTSIMH, BBIYHUCIICHHE PACCTOSHUI OT TOUYKH JO IUIOCKOCTH, B LIEJIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO METO/1a MIPH PEIICHUN;

¢ CBOOOJTHO ONEPHUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHHUIA;

¢ BBITIOJIHATh M300pPKEHUST MHOTOIPAaHHWUKOB H TEJ BpAIEHUS IIPH
napajuieIbHOM MEPEHOCe, IEHTPATLHOM CUMMETPHH, 3€pPKAIbHON CUMMETpUH, TIPU
MOBOPOTE BOKPYT MPSIMOM, TpeoOpazoBanwsi mo00us;

e CTPOUTH CEUEHUS] MHOTOTPAaHHUKOB W TENl BPAIEHUS: CEUCHHS IUIMHIpA
(mapayyienbHO W TEPHEHAMKYJISIPHO OCH), CEUeHHUs KOoHyca (mapasuieibHbIe
OCHOBAHUIO U MPOXOSIINE Yepe3 BEPIINHY ), CEUCHUS 1I1apa;

* ICTIOJIB30BaTh METOJbI TOCTPOCHHUS CEUEHHWIl: METOA CJEeNOB, METOJ
BHYTPEHHET0 MPOEKTUPOBAHMUS, METOJ] TIEPEHOCA CEKYIIEeH MI0CKOCTH;

o TOKA3bIBATh TEOMETPUICCKUE YTBEPIKICHUS;

e IPUMEHATh TEOMETPUYECKHE (aKThl Ui PEIICHUS CTEPEOMETPUUCCKUX
3aJ1a4, MPEANoaraloluX HECKOJIBKO IIaroB PELICHHs, €CIIA YCIOBUS MIPUMEHEHUS
3aJ]aHbl B IBHOM M HEABHOM (opMe;

epelIaTh 3aJa4ll Ha JOKA3aTeJIbCTBO MAaTEeMATHUECKUX OTHOIICHUH W
HaXO0XJICHNUE TeOMETPUICCKUX BEITUIHH;

o IPUMEHSATH TMPOTPAMMHBIE CpPEICTBA W BJIEKTPOHHO-KOMMYHHKAI[MOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKUX 3aj1ay;



e IPUMEHSTH MMOJTYYEHHbIE 3HAHUS HA MPAKTUKE: CPAaBHUBATH, aHAJTU3UPOBAThH
Y OLICHUBATh PEAJIbHBIE CUTYallMH, NMPUMEHATh W3YYEHHBIE MOHSATHS, TEOPEMBI,
CBOIICTBa B TpOIlECCE MOMCKA pEIIECHUS MaTeMaTU4ecKu CHOpMyIHpOBAHHON
npo0JieMbl, MOJEIUPOBAaTh peajbHbIE CUTyallud Ha S3bIKE T'€OMETPHH,
UCCIIEI0BATh IOCTPOCHHBIE MOJIETH C UCIIOJIb30BAaHUEM I'€OMETPUUYECKUX MOHITUN
U TeopeM, ammapaTa aireOpbl, peliaTh MNPAaKTUYECKUE 3a/ladd, CBSA3aHHBIE C
HAXO0KJECHUEM F'€OMETPUUYECKUX BEIUUHH;

e UMETh MpPEACTABICHUS 00 OCHOBHBIX JTalax pa3BUTUS TECOMETPUM Kak
COCTaBHOM 4acTu (yHJIaMEHTa Pa3BUTHS TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
No KonauyecTBo yacos DJIEKTPOHHBIE
11/_ HaumenoBanue pa3jieiioB u Konrpoar Ilpakru  (uudposbie)
- TeM NporpaMmbl Bcero  HbIe YyecKHne 0o0pa3oBaTebHbI
padoThI padorbl € pecypchbl
1 BBenenue B ctepeoMeTpuio 23 1
) B3anmMHoOe pacnonoxenue 6 1
MPSIMBIX B POCTPAHCTBE
3 HapannenvaOCTL MPSIMBIX U 2
IJIOCKOCTEH B MPOCTPAHCTBE
4 [leprieHAUKYASIPHOCTD MPAMBIX )5
U TUIOCKOCTEW B IPOCTPAHCTBE
VYrael 1 pacCTOsTHUS 16 1
MHororpaHHUKU 7 1
Bekropsl B IpocTpaHCcTBE 12
2 [ToBTOpEHME, o6o6meHI/ule u 5 )
CUCTEeMAaTH3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB 102 6 0
1O ITPOI'PAMME




11 KIIACC

KoanuecTBo 4acoB

DJIEKTPOHHBIE
Ne HaumenoBanue pa3jieiioB u KonTpoan Hpakr (uu¢posBbie)
n/n TeM MPOrpaMMbl Bceero HBIC mHeckH o0pa3oBaTte/ibHbIE
padoThbI :)aﬁonﬂ pecypcebl
1 AHanuTuyeckas reoMeTpus 15 1
) [ToBTOpeHwme, 0606meHI:Ie u L5 1
cucTeMaTtu3anus 3HaHU
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tmomaam moBEepXHOCTH U 9 |
00BEMBI KPYTIIBIX TEJ
6 JIBukeHuUs 5 1
. [ToBTOpeHwme, 0606meHI:Ie u 17 )
cucTeMaTtu3anus 3HaHUI
OBIIEE KOJIMYECTBO YACOB 102 2 0

I10 ITPOIT'PAMME




IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTpoas
HbIE
padoThI

IIpakTHyec
KHe
padoThI

Jlara
H3YYeHH S

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibH
ble pecypchl

OcHoBHbIE TpaBUIIa N300pAKEHNUS HA PUCYHKE
IJIOCKOCTH, MAPAJJIENbHBIX NPSMBIX (OTPE3KOB),
CepeIMHbI OTPE3Ka

[ToHsATHS CTEpeOMETPHH: TOUYKA, MPsMast, TNIOCKOCTb,
npoctpancTBo. OCHOBHBIE ITPaBUJIa H300pAKEHUS HA

PUCYHKC IIJIOCKOCTH, MAPAJUICIIBHBIX NPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsTHS: epeceKarouecs MIOCKOCTH,
IepeceKaroImecs npsmas v MiI0CKOCTh;
IIOJIYTIPOCTPAHCTBO

[TonsATHs: nepecekaronuecs MIOCKOCTH,
NepeceKaroIInecs npsmMas v MI0CKOCTh;
IIOJIYTIPOCTPAHCTBO

MHororpaHH1uKH, H300paKeHHUE MPOCTEHIITIX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOIINX
00BEKTOB

MHororpaHHuKH, ©300paKeHHE MPOCTEUIITNX
MPOCTPAHCTBEHHBIX (PUTYD, HECYIIECTBYIOIINX
00BEKTOB

AXCHOMEI CTCPCOMCTPHHU U IICPBBLIC CICACTBHUA U3

HHNX




AXCHOMEI CTCPCOMCTPHHU U IICPBBIC CICACTBHUA U3
HHUX

AKCUOMBI CTEPEOMETPUH U TIEPBHIE CIECICTBUS U3
HuX. CiocoObl 3a1aHUS IPSIMBIX | MJIOCKOCTEN B
npoctpancTBe. O003HAUEHUS PSIMBIX U TUIOCKOCTEH

10

N3o0paxkeHne ceueHnit mupaMuibl, Kyoa v MPU3MBbI,
KOTOpBIE TPOXOIAT uepe3 ux péopa. M3zodpaxkenue
NEpCCCUCHU A MOJTYUCHHBIX IJIOCKOCTEH.
PackpamnBanue oCTpOCHHBIX CEYEHUN Pa3HBIMU
IBE€TaMH

11

N3o0paxkeHne ceueHnit mupaMuibl, Kyoa v MpU3MBbI,
KOTOpBIE TPOXOIAT uepe3 ux péopa. M3zodpaxkenue
NEpeCCUCHUA MOJYUCHHBIX IJIOCKOCTEH.
PackpamnBanue oCTpOCHHBIX CEYEHUN Pa3HBIMU
IBE€TaMH

12

N3o0paxkeHne ceueHnit mupaMuibl, Kyoa u MpU3MBbl,
KOTOpBIE TPOXOIAT uepe3 ux péopa. M3zodpaxkenue
NEpCCCUCHU A MOJTYUCHHBIX IJIOCKOCTEH.
PackpamnBanue OCTpOCHHBIX CEYEHUN Pa3HBIMU
IBE€TaMH

13

N3o0paxkeHne ceueHnit mupaMuibl, Kyoa u MpU3MBbl,
KOTOpBIE MPOXOJIAT uepe3 ux peopa. M3obpaxkenue
NEpCCCUCHU A MOJTYUCHHBIX IJIOCKOCTEH.
PackpamnBanue OCTpOCHHBIX CEYEHUN Pa3HBIMU
IBE€TaMH

14

Merton cnenoB uisi HOCTPOCHUS CEUYECHHI

15

Meton cienoB uist mocTpoeHus ceueHuil. CBoiicTBa
MEePECEUCHUH MPSAMBIX U IIIOCKOCTEHN




16

Meton cienoB it mocTpoeHus ceueHuil. CBoiicTBa
MEepPECEUCHUH MPSAMBIX U IIIOCKOCTEHN

17

[TocTpoenue ceueHuit B mupamue, Kyoe rno Tpém
Toukam Ha péopax. Co3zmaHne BHIHOCHBIX YEPTEKEHN U
3aMMCh LIaroB MOCTPOEHUS

18

[TocTpoenue ceuenunii B mupaMuie, Kyoe mo Tpém
ToukaM Ha pEopax. Co3zaHre BBIHOCHBIX YEPTEKEH 1
3aMuCh MIaroB MOCTPOCHUS

19

[TocTpoenue ceuenunii B mupaMuie, Kyoe mo Tpém
ToukaM Ha pEopax. Co3zaHre BBIHOCHBIX YEPTEKEH 1
3aMuch UIaroB MOCTPOEHUS

20

[TocTpoenue ceueHuit B mupamue, Kyoe rmno Tpém
ToukaM Ha pEopax. Co3zaHre BBIHOCHBIX YEPTEKEH 1
3alMUCh 1IaroB MOCTPOEHUS

21

[ToBTOpenue nnanumerpun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYrOJILHUKOB

22

[ToBTOpenue mnanumerpun: Teopema Menenas.
PacueTnl B ceueHUSIX Ha BEIHOCHBIX YCPTCIKAX.
Hcropus pa3BUTHS INIAHUMETPUU U CTEPEOMETPUU

23

KontponbHas paboTa "AKCHOMBI CTEPEOMETPUH.
Ceuenns"

24

B3anMHoe pacnonoxeHue npsMbix B TPOCTPAHCTBE.
CxkpemuBatomuecs npsimbie. [Ipusnaku
CKpelluBaroImuxcs npsamMeix. [lapamiensabie npsiMbie
B IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAaHUU U €AMHCTBEHHOCTH
IIPSIMOY NapaAJIJIEIbHOU JAaHHOM IPSIMOH,




MPOXOASANICH uepe3 TOUKY MPOCTPAHCTBA U HE
JIe)Kallen Ha TaHHOM npsiMoi. JleMMa o nepecedueHuun
MapajuIeIbHBIX MPSMBIX ITOCKOCTHIO

26

[TapamtenpHOCTB TpeX MpsMBIX. TeopeMa o TpEx
NapaJuleIbHBIX MPSAMBIX. Teopema o
CKPELIUBAOIIUXCS MPSMBIX

27

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE
CBOMCTBA MapajlIeIbHOTO TPOESKTUPOBAHMUSL.
N300pakenue pasHbIX (pUryp B mapamiesbHOMN
MPOCKLIUU

28

[lenTpanibHas npoekius. Yoy ¢ COHanpaBICHHBIMU
CTOPOHAaMHU. YTOJI MEXAY IPSIMBIMU

29

3amaun Ha JOKa3aTeIbCTBO U MCCICI0BaHNE,
CBSI3aHHBIC C PACIIOJIOKEHUEM TMPSMBIX B
MIPOCTPAHCTBE

30

[ToHsTHA: MapaIEeTbHOCTD NPSIMOM U IIJIOCKOCTH B
npocTtpaHcTBe. [[pu3Hak nmapamnenbHOCTH NPSIMOM U
mrockocTi. CBOMCTBA MapaIeIbHOCTH PAMOUN 1
IIJIOCKOCTH

31

['eomeTpuueckue 3agauu Ha BBIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBA3AHHBIE C MAPaIENbHOCTHIO
MPSIMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE

32

ITocTpoeHue cedeHus, MPOXOIALIETO YEPE3 NaHHYIO
IIPSIMYIO Ha YepTEkKe U NapajlIe]IbHOIO APYyTron
npsAMoH. Pac4€r oTHOIIEHUI

33

[TapannenpHas IpoeKUUs, IPUMEHEHUE IS
MIOCTPOCHHUSI CEYeHHM Ky0a U Mapaliienenumnesaa.
CaolicTBa napajuiesienunea u mpru3Mbl




34

[TapamensHbie ockoctu. [IpuzHaku
MapAJUIEIBHOCTH JBYX IUIOCKOCTEH

35

Teopema o0 mapamuieTbHOCTH U €IMHCTBEHHOCTH
IJIOCKOCTH, MPOXOIAIIECH uepes3 TOUKY, He
MPUHAJICIKANTYIO0 JAHHOU MIOCKOCTHU U CIEACTBUS U3
Heé

36

CaolicTBa napajuieNbHBIX IJIOCKOCTEH: O
MapajuieIbHOCTH NMPSIMBIX NIEPECEUCHUS IPU
MEePECEUCHUH ABYX NMapaJlIeIbHbIX MJIOCKOCTEH
TpeTben

37

CBoiicTBa mapajuIeNIbHBIX TUIOCKOCTEH: 00 OTpe3Kax
MapajuIeNbHbIX IPSIMbIX, 3aKITIOUEHHBIX MEXIY
napajijiCJIbHbIMHA IINIOCKOCTAMU, O IICPECCUCHUN
IIPSIMOM C IBYMsI NAPAJUICIIbHBIMU INIOCKOCTSIMHU

38

[ToBTOopenue: Teopema [Tudaropa Ha mrockocTu

39

IToBTOpEHME: TPUTOHOMETPHUS NPAMOYTOIIBHOTO
TpEyroJIbHUKA

40

CgoiicTBa Ky0a U IPSIMOYTOJTLHOTO
napajienenuneaa

41

Brruncnenue IMH OTpe3KOB B KyOe 1
MPSIMOYTOJILHOM Tapajuiesienunesie

42

IlepneHUKYIAPHOCTD NPSMOM U IJIOCKOCTH.
[Ipu3Hak nepneHauKyJISpPHOCTH IPSIMOU U
IJIOCKOCTH

43

IlepneHUKYISAPHOCTD NPSMOM U IIJIOCKOCTH.
[Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH

44

TeopeMa 0 CYyII€CTBOBAHUHU U €AMHCTBCHHOCTHU




IIPSIMOM, IIPOXOIALLEH Yepe3 TOUKY IIPOCTPAHCTBA U
NEPIEHIUKYIIAPHON K INIOCKOCTH

[110CKOCTH ¥ NEPIIEHINUKYIIIPHBIE UM NIPSMBIE B

s MHOTOTpaHHUKAaX

46 [InockoCTH ¥ IEPIEHAUKYIISIPHBIE UM IIPSIMBIC B
MHOTOTPaHHUKAX

47 Ilepnennukynsp u HaknoHHas. [loctpoenue
MEPIECHIUKYIIAPA U3 TOUYKH Ha IPSIMYIO

43 Ilepnennukynsap u HaknoHHas. [loctpoenue
MEPIEHIUKYIIAPA U3 TOUKU Ha TIPSIMYIO

49 Teopema o Tpéx neprneHauKynspax (npsmas u
oOpaTHas)

50 Teopema o Tpéx nepneHAUKyIsapax (mpsmas u
oOparHas)

51 YTroi Mexay CKpeIUBarOIUMUCS PSMBIMU

5 ITonck neprneHUKyIAPHBIX NPAMBIX C TIOMOIIBIO
MIEPIECHIUKYIIAPHBIX IUIOCKOCTEH

53 OpToroHanbHOE IPOEKTUPOBAHUE

54 [TocTpoenue ceuennii ky0a, IpU3MBbI, MPABHIILHON
MIUPaMHJIBI C TOMOLIBI0 OPTOTOHAILHOU IMTPOEKIINH

55 [TocTpoenue ceuenuit kyoa, mpuU3Mbl, IPABUIHLHON
MIUPaMHJIBI C TOMOLIBI0 OPTOTOHAJIBLHOW ITPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTH. [Imockoctu cummerpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHauKyISIPHOCTH IPSMOU U
IJIOCKOCTH KakK CJIEICTBUE CHMMETPUHU

58 IIpaBunbHbIE MHOTOTpaHHUKU. Pacd€r paccrosHui




OT TOYKH OO IIJTIOCKOCTH

[IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér paccrosHuii

> OT TOYKH JI0 IIJIOCKOCTH

60 CriocoObl OMyCTUTH NEPIIEHANKYISPbI: CAMMETPHS,
CIBUT TOYKH MO MapaJICIbHONU MPSIMOi

61 CaBur no HenapauieabHON IPSIMON, U3MEHEHUE
paccTosHUI

6 KontponbHas padota "B3anMHOe pacmnooxeHne
MPSIMBIX U IJIOCKOCTEHN B TpocTpaHcTBE"
[ToBTOpEeHME: yroy Mexay NpAMbIMU Ha IIJIOCKOCTH,

63 TPUTOHOMETPHS B TPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopemMa KOCUHYCOB

64 IToBTOpEHME: YrOa MEXKAY CKPEIUBAOIIUMHUCS
MPSIMBIMU B IIPOCTPAHCTBE

65 ['eomeTpryeckre METObI BHIYUCICHUS yTIiia MEXIY
MPSIMBIMU B MHOTOTPAaHHHUKAX

66 JByrpanHubiii yroa. CBONCTBO JUHEHHBIX YIJIOB
JBYTPAHHOI'O yrIiia

67 IlepnenaukynspHele nmiaockocTy. CBOMCTBA B3aUMHO
MEePHEHIUKYISIPHBIX MIOCKOCTEN
[Ipu3Hak nepneHIuKyISIPHOCTH TIIOCKOCTEN;

68 TEOpeMa O MPSIMON NepeceueHusl IByX IIIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThEU IMITOCKOCTH

69 HpﬂuMoyronLHHﬁ napajuiesenumnes; Kyo; n3MepeHus,
CBOMCTBA MPSIMOYTOJIBHOTO MapasulelIeuIe1a

70 TeopemMa 0 quaroHamu IpsSMOYTOJIBHOTO
rapajuieJIenuIiea u CIeICTBUE U3 Hee

71 CrepeomeTpuueckie U NpUKIaJIHbIE 33]1a4H,




CBA3aHHLIC CO B3AMMHBIM PACIIOJIOKCHUECM IIPAMBIX U
IIJIOCKOCTH

IToBTOpEHME: CKPELIMBAIOLIUECS PSMBIE,

72 NapajuleJIbHbIE JIOCKOCTH B CTAHIAPTHBIX
MHOTOTpaHHUKAaX
[Tapa mapannenbHbIX MJIOCKOCTEN Ha

7 CKpELIUBAOIINXCA MPSMBIX, PACCTOSIHUE MEXKITY
CKPEUIUBAIOIIUMHUCS TPSIMBIMH B IIPOCTHIX
CUTYaLUAX

74 PaccrosiHue OT TOYKM 10 TUIOCKOCTH, PACCTOSIHUE OT
NPAMOM 10 MIIOCKOCTH
Beluncnenue paccTossHUN MEXIY

75 CKPEIIMBAIOIIMMUCS MPSIMBIMU C TOMOIIBIO
MEPIEHUKYISIPHON IIJIOCKOCTH
TpéxrpaHHblil yroj, HEPaBeHCTBA AJI TPEXTPAHHBIX

76 yrioB. Teopema [lucgaropa, Teopembl KOCUHYCOB U
CHUHYCOB J1JIs1 TPEXTPAHHOIO yria

77 DneMeHTHI CHEPUIECKON T€OMETPHH: T€OIe3NICCKUE
JIMHUU Ha 3emiie

78 Kontponbnas padota "Y1l u pacctossHus"

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK U €T0
3J€MEHTHI"

80 [Tupamuna. Buasl nupamug. [IpaBuneaas nupamuaa

31 [Ipusma. IIpsamas u HakinoHHas npusMsl. [IpaBuibHas
pu3Ma

2 [Ipamoit napamienenunesn, TpsSIMOYTOJIbHbBIN
napaiesienumnes, Kyo

83 Brinmykibsie MHOTOrpanHuKU. TeopeMa Ditnepa




’4 Brinyxiible MHOrOrpanHuku. Teopema Oiniepa. 1
[IpaBuiibHBIE U ONTYIPAaBUIbHBIE MHOTOIPAaHHUKU
85 KontponsHas pabora "MHOrorpaHHUKHT" 1
86 [ToHsiTHE BEeKTOpa Ha MJIOCKOCTU U B TPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 Pa3zHocTh BEKTOpPOB 1
89 [IpaBuno mapasenenumnena 1
90 YMHOKEHUE BEKTOpa Ha YUCIIO 1
91 Paznoxenune BeKTuopa o 6a3ucy TpEX BEKTOPOB, HE 1
JeXalnX B OJHOM IITIOCKOCTH
92 CxanspHoe Npou3BeICHHE 1
93 Brruncnenue yria Mexy BEKTOpaMu B |
MIPOCTPAHCTBE
94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
95 [Ipocreiimume 3a1a4u ¢ BEKTOpaMU 1
96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
97 [Ipocreiimume 3a1a4u ¢ BEKTOpaMU 1
98 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1
99 O0001IeHre 1 cUCTEMaTU3aINs 3HAHUI 1
100 HToroBast KOHTpOJbHAs paboTa 1
101 HroroBast koHTpOIBHAS paboTa 1
102 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KIIACC

KonuyectBo yacos DJIeKTPOHHBIE
Nem/n  Tema ypoxa Kounrposnr  IIpakruyec /[lara uupposbie
) Bceero HbIE Kue U3YYeHUs oOpa3oBaTeJibH
padoThI padoThI bIe pecypchl
| [ToBTOopenue Temol "KooparHaTel BEKTOpa Ha |
IJIOCKOCTH U B POCTpaHCTBE"
) [ToBTOpenue Tembl "CkansipHOE TPOU3BEACHUE 1
BEKTOPOB"
3 [ToBTOpenue Temsl "Borunciienne yria Mexmay 1
BEKTOpPaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMON, 1
IIPOXOAIeH uepe3 1Be TOUKH"
5 YpaBHEHHE IIIOCKOCTH, HOPMaJlb, YDaBHEHHE 1
IIJIOCKOCTH B OTPE3Kax
6 VYpaBHEHUE IIOCKOCTH, HOPMaJilb, ypaBHEHUE |
IJIOCKOCTH B OTPE3Kax
KTOPHOE MPOU3BEACHU
7 BekropHoe nmpousseneHue 1
2 WHEWHBIC HEpaBEHCTBA, TUHEHHOS 1
JI
MIpOrpaMMHUpPOBaHUE
9 MHEHHBIC HEpaBEHCTBA, TUHEHHOS 1
JI
MporpaMMHUpPOBaHUE
10 AHanuTUYeCKHe METObI pacuéra yriia Mexay 1
MPSIMBIMU B MHOTOTPAHHHUKAX
11 AHanUTHUYECKHE METOJIbI pacuéTa yriia Mexay 1




IJIOCKOCTSIMU B MHOT'OI'paHHUKAX

dopmysa pacCTOSHUS OT TOUKH JI0 TNIOCKOCTHU B

12 KOOpJMHATaX

13 Haxoxnenne paccTosiHui OT TOUKHU 10 TIIOCKOCTH B
KyOe

14 Haxoxnenue pacctosiHui OT TOUKHU 10 TIIOCKOCTH B
[IPaBUJIILHON IIUPAMUJIC

15 KontponbHas padota "AHanmuTuyeckas reomeTpus"

16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
MHOT'OTpaHHUKH

17 CedeHuss MHOTOIPAHHUKOB: METOJI CIIEA0B

13 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE
IJTIOCKOCTH, MIEPECEUEHUS MPSIMBIX U MIIOCKOCTEN

19 [TapannenbHble NpsIMbIE U MJIOCKOCTH:
napajuieIbHbIe CEUCHUS

20 [TapannenbHbIE IPSAMBIE U TUIOCKOCTH: PACUYET
OTHOILICHUH

)1 [TapannenbHble NPSIMbIE U MIJIOCKOCTH: YIIIbI MEXKITY
CKPEUIMBAIOIIUMHUCS TIPSIMbIMU
[lepnenukynsipHbIle TPSMBIE U MIOCKOCTHU:

22 CTaHJApTHBIE NPl NEPIECHANKYIISIPHBIX IUNIOCKOCTEN
U TIPSIMBIX, CHMMETPUH MHOTOIPAHHUKOB

” [TepieHAMKYSIpHBIE TIPSIMBIE U TNIOCKOCTH: TEOpEMa
0 TpeX MEepNeHANKYIIpax

24 [lepnenaukynsipHble TPSMBIE U MJIOCKOCTHU:

BBIYHUCJICHUSA JJIMH B MHOI'OI'paHHUKax




HOBTOpGHI/IeI rmjiomaain MHOT'OYTrOJIbHUKOB,

25 (dbopMyIIBI IS TTOIAEH, COOOpaskeHUs TTO100US

26 [ToBTOpEHME: MIOMIAI MHOTOYTOJIbHUKOB,
hopMyIIBI 1S TUTOIAACH, COOOpaKEHUS MOA00US

7 [ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(hopMyITBI 1S TUTOIAACH, COOOpaKEHUS MOA00US
[Imomaau ceyeHnii MHOTOrPpaHHUKOB: TUIOLIAIN

28 MOBEPXHOCTEH, pa3pe3aHus Ha 9acTH, COOOpaKEHUS
nmoaoous
[Imomaau ceyeHnii MHOTOrPaHHUKOB: TUIONIATN

29 MOBEPXHOCTEH, pa3pe3aHus Ha 9acTH, COOOpaKEHUS
nmoaoous

30 Kontponbras padota "[loBTopenue:
MHOTOTPAHHUKH, CEYEHUS MHOTOIPaHHUKOB"

31 O06BeéM Tena. O0BeM MPSIMOYTOIBHOTO
napajuieNienuneaa

0 3anaun 00 yABOCHUHU Ky0Oa, 0 KBaapaType Kyoa; o
TPUCEKIUH yTiia

1 CrepeoMeTpuuecKre 3aJjauu, CBI3aHHbIE ¢ 00BEMOM
MPSIMOYTOJIBHOTO Mapajuiesienune1a

34 [TpuknanHblie 3a1a4u, CBSI3aHHBIC C BBIYUCICHUEM
00BEMaA MPSAMOYTOIBLHOTO MapallieNienuneaa

35 O0BEM IPSIMOM TPU3MBI

16 CrepeoMeTpHUyecKre 3aJJa4i, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IPSIMOMN TPU3MBI

37 [Tpuknaanble 3aa4u, CBSI3aHHbBIE C 00BEMOM MPSIMOI




IIPU3MBI

Brruncinenue 005EMOB TEN € TOMOILBIO

38 onpenenéHHoro uaTerpaia. O6bEéM HaKIOHHON
MIPU3MBI

19 Brruncnenmne 00bEMOB TEN ¢ TOMOIIIBIO
onpenenéHHoro uaTerpaita. O0bEM MupaMuIbI

40 ®opmyna 06bpéMa mupamuibl. OTHOIIEHHE 00BEMOB
MUPaMUJI ¢ OOIIUM YIIIOM

A1 ®dopmyna 00bEMa mupamuasl. OTHOIICHHE 00BEMOB
MUPaMU/] C OOIITUM yTIIOM

4 CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
00BbEMaMK HAKJIIOHHOW MTPU3MBI

13 CrepeomeTpuuecKue 3aJauu, CBsI3aHHbIE C
o0BEMaMU TUPaAMUIBI

44 [Tpuknagueie 3agaun mo Teme "OO0BEMBI TEN",
CBSI3aHHBIE C 00bEMOM HAKIIOHHOM MPU3MBI

45 [Mpuknanueie 3axaun mo Teme "OO0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM MHUPAMUIBI

46 [Tpumenenne 00bEMOB. Brruncienne paccTossHUS 10
MIJIOCKOCTH

47 Kontponbras padota "O6bEM MHOTOTpaHHHUKA"

43 [unuHapudeckasi MOBEPXHOCTh, 00pa3yrOMIHe
UUITUHIPUYECKON MOBEPXHOCTH

49 Humunap. [psmoit kpyrosoit nunuuap. [lnomans
MMOBEPXHOCTU LUIUHIPA

50 Konnueckas moBepXHOCTh, 00pasyromme




KOHHYecKoi nosepxHoctu. Konyc

CedeHue KOHyca MIOCKOCTHIO, MapajuieIbHOU

31 IJIOCKOCTH OCHOBaHUS
57 Yceuénnsblil konyc. M300paxeHne KOHYCOB U
YCE4EHHBIX KOHYCOB
53 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHON
MMOBEPXHOCTH KOHYCa
54 [Tnomaae 60KOBOI MOBEPXHOCTH M MOJTHOM
MOBEPXHOCTH KOHYCa
CrepeoMeTpHuuecKre 3aJa4i Ha J0Ka3aTeNbCTBO U
55 BBIYHMCIICHUE, IOCTPOCHUEM CEUYCHHUU LIWIIMH]IPA,
KOHYyca
CrepeoMeTpHuuecKre 3aJa4i Ha J0Ka3aTeNbCTBO U
56 BBIYHMCIICHHE, IOCTPOCHUEM CEUECHUM LIMIIMH]IPA,
KOHyca
57 [TpuknagHelie 3a1a4n, CBI3aHHBIE C AJTUHIPOM
58 [IpuknagHele 3a1a4n, CBI3aHHBIE C UUJIUHIPOM
59 Cdepa u map
[Tepeceuenue cepbl U Mapa ¢ MIOCKOCTHIO.
60 Kacanwue mapa u cdeps! mmockocTsto. Bua u
n300pakeHHE mmapa
[Tepeceuenue cepbl U M1apa ¢ MIOCKOCTHIO.
61 Kacanwue mapa u cdeps miockoctso. Bua un
n300pakeHHE mmapa
62 VYpasuenune chepsl. [Lnomans chepsr u e€ yacren
63 CummeTtpus cdepsl U mapa




CrepeoMeTpHuuecKre 3aJa4l Ha J0Ka3aTeNbCTBO U

64 BBIUUCIICHHUE, CBSI3aHHBIE CO Chepoii U mapom,
MOCTPOCHUEM UX CEUEHHH TIOCKOCTHIO
CrepeoMeTpHuuecKre 3ajaui Ha J0Ka3aTebCTBO U

65 BBIUUCIICHHUE, CBSI3aHHBIE CO CPepoii U mapom,
MMOCTPOCHUEM UX CEYEHHH TIIOCKOCTHIO

66 [Ipuknagubie 3a1a4n, CBSI3aHHbBIE CO chepoit u
mapom

67 [ToBTOpEHME: OKPYNKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTAaHAAPTHBIC TTOT00US

68 Paznuynbie KOMOMHALIMY TEI BpAIICHUS U
MHOT'OTPaHHUKOB

69 3agaum o TeMe '"Tena u MOBEpXHOCTH BpalieHus"

70 3anauu o Teme ""Tena ¥ NOBEPXHOCTH BpalleHUS"

71 Kontponbnas padota "Tena u mOBEpXHOCTH
BpaiieHus"

7 O0béM umuHIpa. Teopema 006 00bEME TPSIMOTO
HWIMH]IpA

7 Brruncnenmne 00bEMOB TEN ¢ TOMOIIIBIO
onpeaenéHHoro uurerpaita. O0bpéM KoHyca

74 [Tnomaayn 60KOBOM ¥ MOTHOM MOBEPXHOCTH KOHYCA

75 CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbBIE C
BBIYHCIICHHEM 00bEMOB IIMIIMH]IPA, KOHYCa

76 [Tpuknagueie 3agaun mo Teme "OO0BEMBI U TUTOIIATN
nmoBepxHocTen Ten"

77 O0BEM mapa u mapoBoro cekropa. Teopema 00




o0Béme mapa. [Tnomans chepsl.
CrepeomeTpHUyecKue 3a/1auu, CBI3aHHBIC C
BBIUUCIICHUEM 00BEMOB I11apa, IapoBOro CErMEHTa U
IIIAPOBOT0 CEKTOpa

[Mpuknanueie 3axaun mo Teme "OO0bEMBI TEN",
CBsI3aHHBIE ¢ 00BEMOM I1apa M MJIOLIABI0 CEpHI.

8 CoOTHOIIEHUS MEXKTY TUIONIAISIMU TTOBEPXHOCTEN 1
o0BEMaMK MOJOOHBIX Tell
[TogoOHEbIe Tena B mpocTpaHcTBe. MI3MeHeHne

79 o0BEma npu nogobuun. CTepeomMeTpudecKkue 3a1auu,
CBSI3aHHBIE C BEIYUCIICHHEM 00bEMOB TEll U
IJTIOLIAZEN TTOBEPXHOCTEN

20 Kontponbras padota "[1nomanyn moBepXHOCTH U
00BEMBI KPYTIIBIX TEN"

21 JIBvxenus npoctpanctBa. Otobpakenus. [[BrxkeHus
1 paBeHCTBO ¢uryp. O6mIMe CBOMCTBA ABUKEHUN
Buael 1BukeHuUil: napaiesbHbIN IEPEHOC,

82 LIEHTpaIbHasl CUMMETpUs, 36pKAJIbHASI CUMMETPHUS,
IIOBOPOT BOKPYT IIPSIMOM

83 [IpeobpazoBanus nomoous. [Ipsimas u cdhepa Diinepa

84 I'eomeTpuueckue 3aaun Ha IPUMEHEHUE IBH)KEHUS

85 Konrtponsnas padora "Bekropsl B mpocTpaHcTse"
O6o0maromiee moBTopeHue 11 MOHITHIT 1 METOIOB

26 Kypca reometrpun 10—11 knaccoB, cuctremaTuszanus

3HaHuil: "[lapanenbHOCTh NPSIMBIX U MJIOCKOCTEN B
npoctpaHcTae"




87

O6o6matomee mopropenue 11 moHITHIA U METOIOB
kypca reomerpun 10—11 xnaccoB, cucremaruszanus
3HaHUM: "BekTopsl B mpocTpaHcTBE"

88

Oo6o0maromiee moBTopeHue 11 MOHITHIT 1 METOIOB
kypca reomerpun 10—11 xnaccoB, cucremarusanus
3HaHUM: "BekTopsl B mpocTpaHcTBE"

89

Oo6o0maromiee moBTopeHue 11 MOHITHIT 1 METOIOB
Kypca reometrpun 10—11 knaccoB, cucremaTuzanus
3HaHui: "O0beM MHOTOTpaHHUKA"

90

O6o6matomee mopropenue 11 moHITHIA U METOIOB
Kypca reometrpun 10—11 knaccoB, cucremaTuzanus
3HaHuit: "O0beM MHOTOTpaHHUKA"

91

O6o6matomee mopropenue 11 moHITHIA U METOIOB
kypca reomerpun 10—11 xnaccoB, cucremarusanus
3HaHui: "[lnomanu moBEepXHOCTH B OOBEMBI
KpyIribixX Ten"

92

O6o6matomee mopropenue 11 moHITHII U METOIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzamus
3Hanuil: "Ilnomanyu noBepxXHOCTH U 00BEMBI
KpyIribiX Ten"

93

HToroBast KOHTpOJIbHAs paboTa

94

HroroBast koHTpOIBHAS paboTa

95

[ToBTOpEeHME, 00001IEHNE U CUCTEMATH3AIUs 3HAHUI

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKU U €€
POJIb B Pa3BUTUHN COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI




97

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKU U €€
POJIb B pa3BUTUN COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTU

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKU U €€
POJIb B Pa3BUTUHN COBPEMEHHBIX HHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

100

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B Pa3BUTUH COBPEMECHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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