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MMOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisiercss OMHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEAHETrO
oO1iero o0pazoBaHus, Tak Kak 00€CIeuYnBaET BO3MOKHOCTh U3yUYEHUs TUCHUIUIMH
€CTECTBEHHO-HAYYHON HAIIPABICHHOCTH M MPEIMETOB T'YMAaHUTAPHOTO ILMKJIA.
[Tockonpky  JOTHYECKOE  MBIIUICHHE,  (QopMUpyeMOe  TpH  H3YYCHHUHU
00y4aroMMHUCs TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIETNIOYKU JIOTUYECKUX YTBEP)KIACHUMN IPU PEIIEHUU I€OMETPHUECKHUX
3a1a4, yMEHHUE BBIABUIaTb U ONPOBEPrarb TIMIIOTE3bl HENOCPEICTBEHHO
WCIIONB3YIOTCS IIPU PELIEHUU 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YaCTHOCTH
duznyeckux 3aaay.

I{enb ocBoeHus nporpammsl yueOHOro Kypcea «I'eomerpush» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAMBHUIYAJIBHBIX CIIOCOOHOCTEW OOy4aroumxcs Ipu
M3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpenMeTHON obiactu «MartemaTuka u
uHbpopMaTuka»  uyepe3  OOecleueHHUE  BO3MOXKHOCTH  NPUOOpETEHHS U
UCIIONBb30BaHUsl Ooynee TIyOOKMX TEOMETPHYECKMX 3HAaHUM U JACUCTBHIA,
CHEU(PUYHBIX TEOMETPHUH, U HEOOXOIUMBIX JIJIsl YCHEIIHOTO NPOPECCUOHATIBHOIO
o0pa30BaHUsl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMAaTHUKH.

[TpuoputeTHBIMH 3a7auaMy Kypca T€OMETPUU Ha YIIyOJIEHHOM YpOBHE,
PaCIIMPSIONIMMH U YCUIUBAIOIIUMHU Kypc 6a30BOr0 ypOBHS, SIBISIFOTCSI:

paclIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTU MUPOBOU KYJIBTYpPBI U
(opMUPOBAaHNE OCO3HAHUS B3aMMOCBSA3U F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIIOLNIMX OIKCBHIBATH M M3Yy4aTb
pa3HbIE SBJICHUS OKPYKAIOLIErO0 MUPA, 3HAHUE MOHATUMHOTO aImapara mno pasaeiy
«CrepeomeTpus» yueOHOro Kypca reoMeTpuu;

(GopMupOBaHHE  YMEHHUS  BJIQJIETh ~ OCHOBHBIMM  HOHATUAMH O
IPOCTPAHCTBEHHBIX (UTypaX UM HMX OCHOBHBIMH CBOWMCTBaMH, 3HAHUE TEOPEM,
dopMyn U yMeHHE UX MPUMEHSITb, YMEHHs OKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1a4;

(opMHUpOBaHNE YMEHUS PAaclIO3HABATh HA YepTexkax, MOJENIAX U B peaJbHOM
MUpPE MHOIOTPaHHUKHM M Teja BpalleHUs, KOHCTPYUPOBATh I'€OMETPUYECKUE
MOJENH;

(dbopMUpOBaHHE NMOHMMAaHHUS BO3MOKHOCTH aKCHOMATHYE€CKOTO MOCTPOCHHUS
MaTEMaTHYECKUX TEOpHil, (OpMUPOBAHME NOHMMAHHUS POJM AKCHUOMATHKU IpH
IIPOBEICHUH PACCYKICHUN;

(opMUpOBaHHE YMEHHMs BIAJETh METOJAMHU J0Ka3aTeJIbCTB U AJITOPUTMOB
pELICHMs, YMEHHUSI WX MPUMEHSATh, NMPOBOJUTH JOKA3aTEIbHbIE PACCYXKICHHUS B
XOJI€ PELICHHs CTEPEOMETPUYECKHX 3a7a4 U 3aJ1a4 C IPAKTUYECKUM COJICPKAHUEM,
(opMUpOBaHHE TMpPEACTAaBICHUs O HEOOXOOUMOCTH  JOKA3aTeNbCTB  IpHU



000CHOBAaHNY MAaTEeMAaTHUECKUX YTBEPKICHUA M POJIM AaKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE U COBEPUICHCTBOBAHUE MHTEJUICKTYaJIbHBIX M  TBOPYECKUX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATEIbHOM aKTUBHOCTH, UCCIEI0BATEIHCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHHUS, UHTEpeca K U3YUEHHUIO T€OMETPUH;

dbopmupoBanrue (PYHKITMOHAIIEHOW TPAaMOTHOCTH, PEJICBAHTHON TE€OMETPHH:
YMEHUSI PACMO3HABATh TMPOSBIECHUS TEOMETPUUYECKHX TMOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBbIX KU3HEHHBIX CUTyalUsiX U MPU U3YYCHUH JIPYTUX
y4e€OHBIX  MPEIMETOB, MPOSBICHUA 3aBUCUMOCTEH U  3aKOHOMEpPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAlMi, HCCIEAOBAHMS TOCTPOCHHBIX MOJENEH,
WHTEPIPETAINN TTOTYIECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEP’KAaTEILHBIMHU JIMHUSAMH y4eOHOTO Kypca «l'eoMeTpus» B
10-11 xmaccax sBusworcs: «lIpsimMble M IUIOCKOCTU B MPOCTPAHCTBE,
«MHuororpannukun», «Tema Bpamenus’», «BekTtoppl ©  KOOpAMHATHI B
MPOCTPAHCTBEY, «/IBMKEHUS B IPOCTPAHCTBEY.

ChopmymupoBanHoe Bo PI'OC COO TpeGoBaHME «yMETh ONEPUPOBATH
MOHATUSIMIAY», PEJICBAHTHBIMU TEOMETPHHM Ha YriayOJEHHOM YpPOBHE OOydYeHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepkKaTEIbHBIM JIMHUSIM y4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX yMEHUM  paclpeiensercs He TOJbKO IO
coJlepKaTeIbHBIM JIMHUSAM, HO U 10 rojgaM oOyuenusi. Conepikanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM OCBoeHHS DenepaibHON paboueit
pOrpamMMbl, paclpeleN€HHbIM MO ToJaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKuUM
00pa3oM, 4TOObl KO BCEM OCHOBHBIM, MIPUHIUITMAIBLHBIM BOIIPOCaM 00yYaroluecs
oOpamaiiich ~ HEOJHOKPATHO. JTO  TMO3BOJSET OpPraHM30BaThb  OBJIAJICHUE
F€OMETPUYECKUMU MOHATUSIMU U HABBIKAMU MOCJIEI0BATENBHO U TOCTYNATENBHO, C
coOJTI0/IeHreM TIPUHITUIA TPEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKIIOYATH B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00yUYarOIMUXCs, PACIIUPSIs U yrayomsis
e€, 00pa3ysi NPOYHbIE MHOKECTBEHHBIE CBS3H.

[lepexon K M3y4EHUIO TEOMETPUHN Ha YyIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math ycinoBus i auddepeHnmanum  0OydeHUs, TOCTPOCHUS
WHIUBUIYAIBHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECIEUHUTh YIIIyOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIONIEH yueOHoro npeamera «MaremMaTukay;

MOATOTOBUTH OOYYAIOIIMXCS K TMPOJOJIKEHUIO M3YyUYEHUS MATeMaTHKU C
yaéToM BBIOOpa Oymymielr mpodeccun, obOecriedyuBas MPEEMCTBEHHOCTh MEKIY
0o0muM 1 poeccuoHaTLHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOoro kypca «['eomerpus» Ha yriayOJaEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJI0).



COJEPKXAHUE OBYUEHUA
10 KITIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS ~ CcTepeoMeTpud. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTHYECKOM HOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosoxkeHrne MNpsMBIX B HPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajulelIbHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CckpelmmBaromuxcs
npsameIx. [IapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlJIeIbHbIC
IPSIMBIE B IIPOCTPAHCTBE, MAPAIIICIIBHOCTD TPEX MPSAMBIX, APAJLIEIbHOCTD IIPSIMON
u 1ockocT. [lapannenbHoe M IEHTpalbHOE NPOEKTUPOBAHUE, N300paKEeHHE
¢uryp. OcCHOBHbIE CBOWCTBA MapajlIeIbHOTO NPOEKTUpOBaHuUsA. I3o0pakeHue
buryp B mapayuienbHOM MPOEKUUHU. YTIbl C COHAMPABICHHBIMH CTOPOHAMH, yTOJI
MEXAy NPSAMBIMH B MPOCTPAaHCTBE. [lapayienbHOCTh IIOCKOCTEN: NapajllebHbIe
IIJIOCKOCTH, CBOWCTBA NapaijleIbHbIX IJIOCKOCTEH. IIpocrenmue
IPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTH: TETpajap, MNapajulesenunesn,
MMOCTPOCHUE CEUYCHUM.

[lepnenaAuKyIJISIPHOCTE NPSIMOM U INIOCKOCTH: IEPIIEHINUKYJISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMbIC MAPAJUICIbHBIE W NEPHCHAMUKYJIAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPNEHAMKYJSIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O IpsSMOU
IIEPIECHINKYJISIPHOU IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 0 IJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 10  IJIOCKOCTH,  MNpoeKuuss  (Gurypsl Ha  IIOCKOCTb.
[lepneHaAUKYJISPHOCT  IUIOCKOCTEW: MpU3HAK  INEPHEHAMKYJISPHOCTH  ABYX
mIocKkocTer. Teopema o TpEX NEPHEHINKYIAPaXx.

Yriael B OPOCTPAHCTBE: YroJl MEXAY INPSMOUW U IUIOCKOCTBIO, JBYTPAaHHBIN
yTOJl, JUHEWHBIA YIoJI ABYTPAHHOTO yriyla. TpEXrpaHHBIM MU MHOTOI'PDAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrOrpaHHoro yria. CBolcTBa IUIOCKUX U
JBYTPAHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKu

Bunsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosapHas
npusMa, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBasi U MOJHAasi IOBEPXHOCTh MIPU3MBI.
[Tapamnenenunesn, NpsSMOYTONbHBIM — IMapajulelieNUMIE]] W €ro  CBOMCTBA.
Kparuaiie myTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema [ludaropa. Ilupammpa: n-yronpHas mnupamuia,
npaBWibHas W yceu€éHHas nupamuiabl. CBoicTBa pEOEp M OOKOBBIX TpaHEH
IIpaBUIbHOW mnUpaMmunbl. IIpaBuibHBIE MHOTOTPAaHHUKH: IPABWIbHAS IIPU3Ma U



IIpaBWJIbHAS IHPaMHUIA, NPABUIbHAA TPEYroJibHAs IHpPaMHAA W IPaBUIIbHBIN
TeTpa’ap, KyO. llpencraBieHne O MpaBUIBHBIX MHOIOTPAHHUKAX: OKTAdIp,
JOACKASIP U UKOCAIP.

Bbrunucnenue 31€MEHTOB MHOTOIPAaHHUKOB: péOpa, JuaroHayid, YIJIbl.
[Tnomanr OOKOBOM MOBEPXHOCTH MW TIOJHOM TOBEPXHOCTH NPSIMON IPU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSIMOM MPHU3MBL
[Tnomane OOKOBOM TOBEPXHOCTH U TMOBEPXHOCTH MPABWIBHON MUPAMUIBL,
TeopeMa O VoAU YCEYEHHOU MUPAMU/IbI.

CuMmmeTpuss B HPOCTPAHCTBE. OJEMEHTBI CHUMMETPUM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B MPAaBWIBHOM MHOTIOIPAHHMKE: CHMMETpUS
napajuleJIenunea, CHUMMETPHUS IPABWIBHBIX NPU3M, CUMMETPHsS IPaBWIBHOU
IIAPAMHJIBL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE U  IMPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€MCTBUSA C BEKTOPAMU: CIIOKEHNE
Y BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHs BEKTOPA HA YUCIIO.
[TonsiTne KOMILIaHApHBIE BEKTOPHI. lIpU3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamenenunena. Teopema O pasioKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npoctpancTBe. KoopamHatel BekTopa. CBsi3b MEXIy KOOPAMHATAMM BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJd Mexay BekTopaMmu. CKaasipHOE IpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesa Bpaimenus

[MoHATHS: IMIIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKasi MOBEPXHOCTH,
chepudeckasi TMOBEPXHOCTh, OOpasyromue moBepxHocTed. Tema BpamleHHS:
IIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, mmap. B3aumnoe pacnoiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHUs Ha IuIocKocTH. Pa3zBépTka munmmHapa u koHyca. Cummetpust chepsl u
nrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMeE
OpSAMOYTOJIBHOTO Napaienenunena u cieactsus u3 He€. OO0bEM mpsMol u
HAKJIOHHOM NPU3MBI, HIWIMHAPA, TUpaMuabl U KoHyca. OO0BEM I1apa U mapoBOro
CerMeHTa.

KomOuHammu Tenm BpamieHuss U MHOTOTpaHHHKOB. [Ipu3Mma, BhucaHHas B
IWIIMHAD, ONHCaHHas OKoJo ImuHApa. llepeceuenne cdepsl u mapa ¢
wiockocteio. Kacanme mapa u cdepbl miockoctbio. TloHsiTHE MHOTOrpaHHUKA,



OMHMCAaHHOTO OKOJO cdepbl, cdepbl, BOMCAHHON B MHOTOIPAHHUK WU TEJO
BpaIllCHUS.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHyCa, ITUIOManas chepsl U €€ JacTeu.
[Tonobue B mpoctpanHcTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
noAaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3amady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPaHHUKOB UM TEJ BPAIIEHUSI: CEUYEHUS IUITUHIpa
(mapamienbHO YW NEPHEHAMKYJISIPHO OCH), CEUYEHHUsl KOHyca (mapaluliesibHbIe
OCHOBaHMIO U MPOXOJSIINE Yepe3 BEPIUIMHY), CEUEHHUs I1apa, METOIbl TOCTPOEHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOJ IEpPEHOCa
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekropel B mpoctpaHctBe. Omnepauuyd Haja BeKTopamMu. BekTopHoe
YMHOXKEHHE BEKTOpoB. (CBOMCTBa BEKTOPHOrO yMHOXeHUA. [IpsiMoyronbpHas
CHCTEMA KOOPAMHAT B IpocTpaHcTBe. KoopauHatel BekTopa. Pasnoxxenue Bekropa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJl TpPHU PEIICHHH T'€OMETPUYECKHUX
3amad.

JABUKeHMSI B IPOCTPAHCTBE

JBrxenus: npoctpaHcTBa. OToOpakeHus. [[BuxkeHUs U paBeHCTBO (UTYP.
OOmme cBoiicTBa NBWKCHHWH. BuIbl JIBWKEHWN: TapallIeNbHBIA TIEPEHOC,
LEHTpalbHasl CUMMETPUs, 3€pKajbHas CHUMMETpPHS, MOBOPOT BOKPYT MPSMOI.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLLIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJbTATBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHIICKOro  OOIIecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHUIA,
NpoIEeAyp TPaKIAHCKOro o0OIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C HX
GYHKIUSIMA ¥ Ha3HAYCHHUEM;

2) naTpuoTHYeCKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MATEMATHUKH, HEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKCHHH B JAPYIMX HayKax, TEXHOJOTHUAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUUCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHHUS, 3TUUYECKOTO MOBEACHUS, CBSI3aHHOTO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKHM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOTO Oy TyIIEro;

4) acTeTH4ecKoOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAas 3CTETHUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCy ICHHUH, BOCTIPUUMYNBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnuyeckoe BocnnuTaHue:

c(hOpMUPOBAHHOCTh YMEHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (370pOBOE TUTAHUE, COAIIAHCHUPOBAHHBIN PEKUM 3aHSATUH W
OTIbIXa, perysipHas (pu3ndecKass akTUBHOCTH), (DM3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOE BOCTIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESTENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymeid mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbIC IJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHHUIO U



caM00Opa30BaHUIO HA TMPOTSHKECHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYphl, TOHHMAaHHUE BJIUSHUS
COLUAIBHO-D)KOHOMUYECKUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHONM U COIMATIBHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIeM, OpUCHTAIUS
HA TIPUMCHEHHE MATeMAaTHYeCKUX 3HAHWM [JIs pemieHus 3amad B o0actu
OKpYXaIOUIEH Cpeapl, IUIAHUPOBAHUE TOCTYNKOB M OLEHKH HX BO3MOMXHBIX
MOCJIEACTBUU IJISI OKPYKAIOIIENU CPEBI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©W  OONIECTBEHHOW  MPAKTUKH, IMOHUMAaHHE
MaTeMaTHYECKOW HayKH Kak cdepbl 4YenoBEeUeCKOW IesATEeNbHOCTH, JTaroB €€
pa3BUTUA W 3HAYUMOCTH [UIA Pa3BUTUS UMBUWIMU3ALMHM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll KaK CpEJICTBOM IIO3HAHUSI MUpa,
TOTOBHOCTh OCYILIECTBIIATh NPOEKTHYK) W HCCIECIOBATEIBbCKYI0 JESITEIbHOCTh
WHJIUBUAYAJIbHO U B TPYyMIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3zoBble JJornueckue a1eicTBUA:

BBISIBJISATH M XapPaKTEPU30BaTh CYLICCTBCHHBIE MNPU3HAKH MAaTEMATHYECKUX
O00OBEKTOB, TIOHATUH, OTHOIICHUA MEXAY TOHATHSIMH, (POPMYIHPOBATH
OTIpE/ICJICHUS] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(DUKAIINH,
OCHOBaHMUsI /1711 000OIIEHHS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAJIN3A;

BOCIIpHHUMATh,  (QopMymupoBaTh U  TPEOOpPA3OBBIBATH  CYXKICHHS:
YTBEPAUTENbHbBIC U OTPUIIATEIbHBIE, EAMHUYHBIEC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOIIOACHUSAX U YTBEPXKICHUSAX, MpeAsiaraTb KPpUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHNUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEJIBHO JJOKA3aTEIbLCTBA MATEMAaTUYECKUX YTBEPKACHUM
(IpsiMbIe ¥ OT IPOTUBHOTO), BBICTPAUBATh apTyMEHTAIINIO, IPUBOIUTH TIPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKJICHUS U BBIBOIBI;

BbIOMpaTh cmoco0 pemieHusi ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHHWs, BBHIOMpATh HauOoJiee TMOAXOASAIMA ¢ yIETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPHEB).

ba3oBbie ucciaenoBarebCcKue 1eCTBHUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh ~ BOMpOCH,  (PUKCHpyIOIIME  OPOTHBOpEuHe,  Mpoliemy,
yCTaHaBIIMBaTh MCKOMOE W JaHHOE, (POPMHUPOBATH TUIIOTE3y, apryMEHTUPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIILHO CIUIAHMPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHNE
[0 YCTAaHOBJICHUIO OCOOCHHOCTEI MaTeMaTHUECKOro 00bEeKTa, SIBJICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMHU, SBJICHUSMU, MPOLIECCAMU;

CaMOCTOATENBHO (HOPMYyTUPOBaTh OOOOLICHHUS W BBIBOJABI MO PE3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, HCCIEAOBaHMS, OICHHWBATh  JIOCTOBEPHOCTH
HOJTY4YEHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbBIABUTATH
IPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSAX.

Pa6ora ¢ unpopmanmeii:

BBISIBIISATh J€UIMTH WHGOPMAIMU, TAHHBIX, HEOOXOIUMBIX IJIsi OTBETa Ha
BOMPOC U ISl pEIICHUs 3a/1a4H;

BbIOHMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMUYHbIX THUIOB, aHAIU3HPOBATH,
CHUCTEeMATU3UPOBAaTh U HHTEPIPETHUPOBATH WH(GOPMALMIO PA3TUYHBIX BHUAOB U
¢dbopm npencraBieHus;

CTPYKTYpUPOBaTh MH(POPMALMIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH TpaduvecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaluu o CaMOCTOSITEJIBHO
c(OopMyYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuMKaTHBHbIE YHUBeEpPCAJIbHbIE YueOHbIEe 1eiCTBUSA

Oo0menue:

BOCIIPHHUMATh U (POPMYJIMPOBATH CYXKJCHHUS B COOTBETCTBUH C YCIOBUSIMU U
HeaIMU  OOIIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIpaXkaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBAaTbhb IIOACHECHHUA II0 XOI[y peIHeHI/IH 3aJgadyu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOI TEMBI,
npoOJIeMbl, pelraeMol 3ajavd, BBICKA3bIBaTh WJEH, HAIICJICHHBIE Ha IIOMCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTHX Y4YaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jU4Me M CXOJCTBO IMO3UIIMA, B KOPPEKTHOU (hopme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHNUS,

MIPEICTABIIATh PE3YJbTAThl PEIICHUS 3a/1aud, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GOpMAT BBICTYIUICHHS C Yy4E€TOM 3ajad
MIPE3EHTAlU U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJIAITh IJIAH, aJlTOPUTM PELICHUS 3aJa4H, BHIOMPATh CIIOCO0 PELIeHUs C
y4€TOM HMMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATH BApHAHTHI PELICHU ¢ y4€TOM HOBOM MH(OPMALIHH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

BJIaJE€Th HABBIKAMHM  [O3HABATEJIIbHOM  pediekcuu Kak  OCO3HaHUSs
COBEPILIAEMBIX JCHCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIHTATOB, BIIAJETh
crnocobaMu CaMOTIPOBEPKH, CAaMOKOHTPOJSl Mpoliecca M pe3yibTaTa peIIeHus
MaTeMaTU4YECKOW 3a7a4H;

NPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPU PELICHUU 3a]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, IAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OLICHHUBATh COOTBETCTBUE PE3yJbTaTa LIETU U YCIOBUAM, OOBSCHATH TPUUNHBI
JOCTHKEHUSI WJIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OIL[EHKY IPUOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eATEJIbHOCTD:

NOHMUMATh M MCHOJb30BATh NMPEUMYIIECTBA KOMAaHAHOW W WHIAMBUIYAIBHOU
paGoThl TpU peleHMH Y4eOHBIX 3aJady, MNPUHUMATh LEJIb COBMECTHOMU
NEeATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacnpeaciiiarh
BUJIbI pabOT, J10roBapuUBaThCs, OOCYXKIaTh TMPOIECC U pPe3ylbTaT paldoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYNMNOBBIX (hopmax paboThl (00CyXkaeHUS, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYPMbl» M HWHBIE), BBINOJHATH CBOK 4YacTh paldOThl U
KOOPAUHUPOBATh CBOU JACHUCTBHS C JPYTMMHM YJIEHAMU KOMAaH[Ibl, OLICHHBATH
KaueCcTBO CBOEro BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSM, CHOPMYIHUPOBAHHBIM
YYaCTHHUKAaMHU B3aUMOJICHCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 knacca oGyyaroniuiicss HAy4uTCs:

e CBOOOAHO ONEPUPOBATH OCHOBHBIMM IOHATHSMH CTEPEOMETPUM IIPH
pEeLIeHUH 33124 U IPOBEJCHUN MAaTEMAaTHYECKUX PACCYXKACHUM;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUM W CIEACTBUS U3 HUX IIPU PELICHUU
r€OMETPUYECKUX 3a/1a4;

e KJACCU(pUIMPOBATh B3aUMHOE PACIIOJIOKEHHE NPSAMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH IMOHATHUSAMH, CBSA3AHHBIMM C yIjamMH B
IIPOCTPAHCTBE: MEXKAY NPSMBIMM B IPOCTPAHCTBE, MEXAY MNPIMOU U
IJIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH NOHATUSAMH, CBA3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOONHO pacro3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHHKOB (TIpU3Ma,
nupamMua, MpSMOYTOIBHBINA MapajuieNenumnes, Ky0);

e KJIACCH(PUIIUPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBAHHWS IS
KJ1Iaccu(UKaIIUH;

e CBOOOJHO OINEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C  CEYCHHUEM
MHOT'OTPAHHUKOB TJIOCKOCTHIO;

e BBIMNOJIHSITH napasuielibHOe, LIEHTPAJIbHOE u OpPTOTOHAJIBHOE
MPOEKTUPOBaHUE (DUTYp HA IIIOCKOCTh, BBINOIHATH MU300paxeHus: GuUryp
HAa TUIOCKOCTH;

e CTPOUTH CEYEHHUS] MHOTOTPAHHUKOB PA3NMYHBIMU METOJAMH, BBINOIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hHUTYyp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOLIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamMuza), FeOMETPUYECKUX TeJ ¢ TPUMEHEHUEM (HOpMYIT;

e CBOOOJHO ONEPHUPOBATH MOHATUSIMH: CHMMETPHUSI B TIPOCTPAHCTBE, IICHTP,
OCh M IUIOCKOCTh CHUMMETPHUH, IIEHTP, OChb U IUIOCKOCTh CHUMMETPHUU
buryper;

e CBOOOJHO ONEPUPOBATH IMOHATUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHITH ACHCTBUS HAJl BEKTOPAMU;

e peliaTh 3a7ayd Ha JOKAa3aTEIbCTBO MATEMaTHYECKUX OTHOIICHUU U
HAXOXKJEHUE TE€OMETPUYECKUX BEJIMYUH, MPUMEHSSI HU3BECTHBIE METOJbI
IpU PEUICHUH MATEeMAaTHYE€CKUX 3a/1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHATh MPOCTEUIIINE MPOrPaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e U3BJEKaTh, MPeoOpPa3OBBIBATH M HWHTEPIPETUPOBATH HWHGOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYI0 Ha
yepTekax U pUCYHKaX;

e TMPUMEHATH TMOJYyYCHHbIE 3HAHUA HaA TNPaAKTUKE: CpaBHUBATb U
aHAJTM3UPOBATh PEabHbIE CUTyallUH, NPUMEHSATh MU3YUYEHHBIE MOHATHUS B
mpoliecce IMOMCKa  pelIeHUsT MaTeMaTU4ecKu  CcOpMYyIMpPOBAHHON
npoOsemMbl, MOJAEIMPOBATh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCIIEIOBATh MOCTPOEHHBIE MOJENIN C HCIOJIb30BAHUEM I€OMETPUUYECKHUX
MOHATUN W TEOopeM, ammapara anreOpbl, peraTh MPAKTUYECKHe 3a/Iadqdu,
CBSI3aHHBIE C HAXOXK/IEHUEM F€OMETPUYECKUX BEJIMYMH;

e HMEThb MPEJCTaBJICHUS 00 OCHOBHBIX 3Talax pa3BUTUS F€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa Pa3BUTHUS TEXHOJOTUH.

K konmy 11 kinacca oGyyarouiuiicss Hay4uTCs:



CBOOOZHO OIEPUPOBATh TMOHATUSMHU, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHMYECKOW U CcepuyecKkoil TMOBEPXHOCTSIMH, OOBSICHITH CIIOCOOBI
MOJTyYCHUS;

ONepUpOBaTh MOHIATUSIMU, CBSI3aHHBIMU C TEJaMU BPAILICHUS: HUIUHAPOM,
KOHYCOM, c(hepoi u 1mapom;

pacro3HaBaTh Tela BpalleHus (LMUIUHAP, KOHYyC, cdepa u Imap) H
OOBSACHATH CIIOCOOBI MOTYYESHHSI T BPALLICHUS;

KJ1acCU(PUIIMPOBATh B3aUMHOE PACIIOJIOKEHNE C(Pephl U MITOCKOCTH;
BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpalleHUS,
00BEMBI U TUIONIAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpalleHUS,
TeOMETPUUECKUX TeJl C IPUMEHEHHEM (OpMYTT;

CBOOOZHO OMEpPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C KOMOWHALUAMU TEN
BpalleHUs] U MHOTOTPAHHUKOB: MHOTOTPAaHHHUK, BIUCAHHBIM B cdepy u
OMHCaHHBIN OKOJIO cepbl, chepa, BIMCaHHAS B MHOTOIPAHHUK WJIH TEJIO
BpalllCHUs;

BBIUUCIISITH COOTHOLIEHUS MEXKY TUIONIaIIMU MIOBEPXHOCTEH U 00BEMaMHU
IT0JTOOHBIX TET;

n3o0paxkaTb u3ydaeMmble (UTYpPBI, BBITOJHATH (BBIHOCHBIE) ILIIOCKHE
YepTEeXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUIl CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAIICHHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M NPeoOpa3oBbIBaTh HH(POpPMAIHIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYI0 Ha
yepTexax U pucyHKax;

CBOOOJTHO OIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJHSATH ONEPalU HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPaBHEHHUEM B JIEKapTOBOI cUCTEMEe KOOPAHHAT;
peuaTh reoMeTpUUecKre 3a7a4id Ha BbIUUCIECHUE YTJIOB MEXKY MPSMbIMU
U IJIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSHUNA OT TOYKU JI0 IUIOCKOCTH, B
IIEJIOM, Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PEUICHUH;
CBOOOMHO OMEpPUPOBATh MOHSITUAMH, CBSI3AHHBIMH C JBUKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUI;

BBINIOJIHATh M300paXE€HUsT MHOTOTPAaHHUKOB M TeJl BpaIlEHUs MpHU
napajyieIbHOM  [EePEHOCE, LEHTPaIbHOM CHMMETpPUHU, 3€pKabHOU
CUMMETPUH, IIPY TOBOPOTE BOKPYT MPSMOM, peoOdpa30oBaHus MOA00MS;
CTPOUTH CEYEHHS MHOTOIPAaHHUKOB U TEJ BpAILEHUS: CEYCHHs IMIINHIpPA
(mapanmienbHO U MEePIEeHIMKYIISIPHO OCH), CEYEHUsl KOHYca (MapaiebHbIe
OCHOBaHUIO U IPOXOJISIINE YEPE3 BEPIIMHY), CEUCHHUS 111apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUN: METOJ CJEIO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHHUS, METO]] TIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBATh T€OMETPUUECKHUE YTBEPKACHUS;

NPUMEHATh T€OMETPUYECKHE (PaKThl IJISl PEIICHUS CTEPEOMETPUUYECKUX
3a/a4y, MPEANoJaralolIMX HECKOJbKO IIaroB pEUIeHUs, €CIU YCJIOBHS
PUMEHEHUS 3a/1aHbl B IBHOU U HESIBHOU (hopMme;

pelmarp 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEJIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKALIMOHHbIE
CHUCTEMBI IIPY PELIEHNN CTEPEOMETPUUYECKUX 3a/1a4;

INPUMEHATh  TOJYYEHHbIE  3HAaHWA HAa  NPAKTUKE:  CpPaBHUBATDH,
aHaJM3HPOBaTh U OLICHUBATh PEAIbHBIE CUTYAllUH, IPUMEHATh U3YUYEHHbIC
NOHATHUS, TEOPEMBI, CBOWCTBA B IMpOLIECCE IOUCKA PEUICHUS
MaTeMaTHYecKd  CQOPMYJIMPOBAHHOM  MpPOOJIEMBI,  MOJIEIUPOBATH
pealbHbIE CUTYallMM HA S3bIKE T'€OMETPUHU, HCCIENOBATh IMOCTPOCHHBIE
MOJENN C HCIOJIb30BAHUEM TE€OMETPUYECKUX TIOHATUA U TEOPEM,
anmapata anreOppl, pemaTh MNpPAaKTUYECKUE 3a7adud, CBS3aHHBIE C
HAXOXKJIEHUEM T'€OMETPUUYECKUX BEIUYHH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUHM Kak
COCTaBHOM yacTu (hyHAaMEHTa pPa3BUTHUS TEXHOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
n/n NPOrpamMMslI Bcero Konrpoaenpie  Tpakriieckue o0pa3oBaTe/ibHbIE
padoThI padoTsI pecypenI
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnosnokeHue npsmMbIx B 6 1
MIPOCTPAHCTBE
3 [TapayienbHOCTB IPSIMBIX U INIOCKOCTEH B 2
IIPOCTPAHCTBE
4 [lepneHAUKyYISAPHOCTD NPSAMBIX U )5
IJTIOCKOCTEM B MPOCTPAHCTBE
VYIIIBl U paccTOSHUS 16 1
MHoOrorpaHHuKu 7 1
Bexkrtopsl B mpocTpaHcTBE 12
g HOBTOPGHI/IG, 00001IIeHNE U CHCTEMATH3aLIHs 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 0




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iejioB U TeM (undgposbie)
Ne n/m Konrpoabusie IIpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI pecypen
1 AHaIUTHYECKas TEOMETPUS 15 1
) [ToBTOpEHwHE, 0606II.IGHI:IG u 15 1
CUCTEeMaTHu3alus 3HAaHUI
3 O0BEM MHOTOTpAaHHUKA 17 1
Tena BpaieHus 24 1
5 [Tnomaau MOBEPXHOCTH U O0BEMBI 9 1
KPYTJIBIX TET
6 JBrxeHus 5 1
. [ToBTOpeHwHE, 0606II.IGHI:IG u 17 )
CUCTEeMaTHu3alus 3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoJbHble
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcebl

OcHoBHbIE MpaBuiIa U300pakeHUs Ha
PHUCYHKE TIJIOCKOCTH, MapajlieIbHbIX
NPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA

[TonsiTHs cTepeoMeTpun: TOUKa, Mpsimasi,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUIIa U300paKeHHs Ha PUCYHKE
TJIOCKOCTH, MAPAJIIEIbHBIX MPSMBIX
(OTpe3KoB), CepeMHBI OTpe3Ka

[ToHsATHS: IEpeceKaroIuecs MIOCKOCTH,
MIEPECEeKAIOINEeCs MPsMasi | TIOCKOCTB;
MOJTYIIPOCTPAHCTBO

[ToHsATHSA: TIEpECEKAIOIIUECS IOCKOCTH,
MIEPECEKAIOINEecs PsMasi | TUIOCKOCTB;
MOJTYTIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOUINX 0OBEKTOB

MHororpaHHUKH, U300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIINUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE




CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbIE
CJIE/ICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cnenctBus u3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
O0603Ha4YeHUS TIPSMBIX U TIIOCKOCTEH

10

N3o0pakenue ceueHnit mupaMuibl, Kydoa u
MIPU3MBI, KOTOPBIE TPOXOIAT Yepe3 UX
pé6pa. N3o0paxkeHune nepecedeHust
MOJYYECHHBIX IUIOCKOCTEN. PackpammmBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

11

N3o0pakenue ceueHnit mupaMuibl, Kyda u
MIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 UX
pé6pa. N3o0paxkeHune nepecedeHust
MOJYYECHHBIX IUIOCKOCTEN. PackpammmBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

12

N3o0pakenue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 uX
pé6pa. N3o0paxkeHune nepecedeHmst
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MMOCTPOCHHBIX ceueHun Pa3sHBIMU LIBETAMU

13

N3o0paxkenue ceueHnit mupaMuibl, Kydoa u
MIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 UX
pé6pa. N3o0paxkeHune nepecedeHust
MOJYYEHHBIX IUIOCKOCTEN. PackpammmBanue
MMOCTPOCHHBIX ceueHun Pa3sHBIMU LIBETAMU

14

Merton cnenoB 1uisi HOCTPOCHUST CEUCHUM




15

Meroa crnenoB At MOCTPOCHUS CEUCHUN.
CaoiicTBa nepeceyeHnid MPSMBbIX U
IIJIOCKOCTEN

16

Mertoz cienoB A1l HOCTPOCHUS CEUSHHIA.
CaolicTBa niepece4eHni MPsSIMBIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenunii B mupaMu/e, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX qepTexceI‘/'I U 3aIliMCh HI1aroB
MOCTPOEHUS

18

[TocTpoenue ceueHnunii B mupamu/e, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX t-IepTe)KGI\/'I U 3aI1iMCh HI1aroB
MOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YepTeXkKel U 3aMuch 11aroB
MOCTPOEHUS

20

[TocTpoenue ceueHnunii B mupamu/e, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YepTeXkKel U 3aMuch 11aroB
MOCTPOEHUS

21

[ToBTOpenue manumeTpun: Teopema o
MIPOIMOPLHOHANIBHBIX oTpe3kax. [lomobue
TPEYroJbHUKOB

22

[ToBTOpenue nnanumeTpun: Teopema
Menenas. PacdyeTsl B ceUEHHUSIX Ha
BBIHOCHBIX 4epTexax. Mcropus pa3Butus
IUTAHUMETPUH U CTEPEOMETPUN




23

KouTponsHasg padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsiMbIx B
npoctpancTBe. CKpeluBaroIuecs
npsimble. [Ipu3Haky ckpemuBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

TeopeMa 0 CylIeCTBOBAHUHU U
€JMHCTBEHHOCTH IIPSIMO MMapaJuIeIbHON
JAHHOM MPSIMOM, IMTPOXOSILEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEXKalIEH Ha JaHHOU
npsaMoii. Jlemma o nepeceyeHun
MapajuIeIbHbIX MPSMBIX INIOCKOCTHIO

26

[TapamtensHOCTB TpeX MpsAMBIX. Teopema o
TpEX mapauIeNIbHBIX NpAMbIX. Teopema o
CKPELIUBAOIIUXCS MPSMBIX

27

[TapanmiensHOE TPOESKTHPOBAHHE.
OcHOBHBIE CBOMCTBA MapaICIbHOTO
NpoeKTUpoBaHus. M300paxeHne pa3HbIX
¢buryp B mapaieabHON MPOEKIUN

28

[lenTpanbHas npoekus. Yroiu ¢
COHaIpaBJICHHBIMU CTOPOHAMMU. Yron
MEXAY IPAMBIMU

29

3amaun Ha NOKA3aTEILCTBO U
HCCIIEI0BaHuE, CBA3aHHEIC C
PacCIOJIOKEHUEM TIPSMBIX B POCTPAHCTBE

30

ITonsATHA: MapaIeIBHOCTD NPSIMOM U
IUIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak
MapAJUICILHOCTH MIPSIMOU U TUIOCKOCTH.




CaolicTBa napamienbHOCTU IPSIMOK U
IIJIOCKOCTH

31

I'eomeTpuueckue 3ajauy Ha BEIYMCIIEHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIC C
[apaJIeIbHOCTBIO MPSMBIX U TUNIOCKOCTEN
B IIPOCTPAHCTBE

32

ITocTpoeHune cedeHns, MPOXOIAIIETO YePes3
JAHHYIO IIPSIMYIO Ha 4epTEkKe U
[apaJuIeIbHOTO APYrou npsMon. Pacyér
OTHOLLEHUN

33

[MapannensHast MPOEKIUs, TPUMEHEHUE
IUTSl IOCTPOCHUS CEUCHHI Ky0a U
napauienenunena. Ceoncraa
napajjiejicumIiicia 1 Npru3mMbl

34

[TapannensHbie ockocTH. [Ipu3Haku
MapajuIeNbHOCTU JBYX IIOCKOCTEH

35

Teopema 0 nmapajuieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAsIIIEH
yepes TOUKY, He MPUHAAIEKAIYIO TaHHOMN
IUIOCKOCTH U CIIEICTBUSA U3 HEE

36

CpolicTBa napasuieiabHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH IPSIMBIX NIEPECCUCHHUS
IIPY NIEPECEUEHUH IBYX NTapaJlICIIbHBIX
IJIOCKOCTEH TpeThen

37

CBoiicTBa mapaienbHbIX MIIOCKOCTEN: 00
OTpEC3Kax MapaJlJICIbHBIX IMMPAMBIX,
3aKITIOUEHHBIX MCKAY napajlyICIbHbIMUA
IUIOCKOCTSIMU; O IIEPECEUCHUN TPSAMOM €
IBYMS IapaJljIeIbHbIMU TIIOCKOCTSIMU




38

[ToBTropenue: Teopema [Tugaropa Ha
IUIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
MIPSAMOYT'OJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U MPSIMOYTOTLHOTO
napajuiefienuneaa

41

Brruncnenue UIHH OTPE3KOB B KyOe U
MPSIMOYTOJIBHOM IapajuieieuIie e

42

IlepneHqUKyYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTHU IIPSIMOM U
IIJIOCKOCTH

43

[TeprieHANMKYASIPHOCTH MPAMOUN 1
mrockoctu. [Ipusnak
MEePHEHIUKYISIPHOCTH TIPSIMOM 1
MIJIOCKOCTH

44

Teopema o CylIeCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOSAIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEPIEHIUKYISIPHON K IUNIOCKOCTH

45

[1nockocTH ¥ IepNEeHAUKYISIPHBIE UM
MpsiMble B MHOTOTPaHHHUKAX

46

[1110CKOCTH M NEPIIEHIUKYIIAPHBIE UM
IPSAMBIE B MHOTOI'PaHHHUKAX

47

[leprieHIUKYNSp U HAKIOHHAS.
ITocTpoeHue nepneHuKyIIsipa U3 TOYKU Ha
IIPSIMYIO

48

[leprienauKynsp U HAKIOHHAS.




ITocTpoeHue nepneHauKyspa U3 TOUYKU Ha
PSAMYIO

Teopema o0 TpEX nepneHAUKYIApax

49
(npsimast 1 oOpaTHasi)

50 Teopema o TpEX mepneHIUKYISPAX
(mpsimast u oOpaTHas)

51 Yron Mexay CKpeluBarOIUMUCS
MPSAMBIMU
[Touck neprieHIMKyYASIPHBIX MPSMBIX C

52 MOMOIIIbIO IEPIEHANKYIISIPHBIX
IIJIOCKOCTEN

53 OpToroHajibHOE MPOEKTUPOBAHUE
[Toctpoenue ceueHuit kyoa, IpU3MBbI,

54 [IPaBUJILHON IIUPAMUJBI C TIOMOIIBIO
OpTOrOHAJILHOW MPOEKIINU
[Toctpoenue ceueHuii kyoa, IpU3MBbI,

55 MPaBUWIbLHOM MUPAMUJIBI C IOMOLIBIO
OPTOTOHAJILHOMN MPOEKIUU
CummMeTpus B IPOCTPAHCTBE

56 OTHOCHTEJIBHO II0cKocTu. IlnockocTn
CUMMETPUI B MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHIuKyISIPHOCTH TIPSMOU U
IIJIOCKOCTH KaK CJIEICTBAE CUMMETPUU

53 IIpaBunbHbIE MHOTOTpaHHUKU. Pacyér
paccTosiHUM OT TOUKH JI0 IIIOCKOCTH

59 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
paccTosHUM OT TOUKH JI0 IIOCKOCTH

60 Crioco0Obl ONyCTUTH MEPIICHIUKYISPBI:




CUMMCTpPUA, CABUT TOYKHU I10
napaieIbHON MPAMON

61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Kontponbnas padota "B3zanmuoe
pacrojoKeHUe MPSMBIX U TUIOCKOCTEH B
npoctpaHcTae"

63

[ToBTOpEHME: Yyron Mexay NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYrOJIbHUKE, TEOpeMa
KOCHHYCOB

64

IToBTOpEHME: YroyI MEeKIY
CKPEIIMBAIOIINMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuyeckne METObI BBIYUCIICHUS
yrijla MeXAy NPsSMBIMU B MHOIOTPaHHUKAX

66

JByrpanubiii yroia. CBONCTBO JTUHEHHBIX
YIJI0B IBYTPAHHOTO yIiia

67

IlepnenaukynspHele miockoctu. CBoiicTBa
B3aMMHO NEPNEHAUKYISPHBIX JIOCKOCTEN

68

[Ipu3Hak nepneHaAuKyJISpHOCTH
IJIOCKOCTEM; TeOpeEMa O MPSIMOM
[IEpECEUYCHU ABYX IUIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEU MIIOCKOCTH

69

[IpsiMoyronbHBII Mapauienenunen; Kyo;
U3MEPEHMS, CBOMCTBA IIPSIMOYTOJILHOTO
napajuiesenumena

70

Teopema o AuaroHanu NpSMOYToJbHOTO




napajjeacnuicaa u CICACTBUC U3 Hee

71

CrepeoMeTpuyeckre U MpUKIIaIHbIe
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCIOJIOKEHUEM MIPSMBIX U TJIOCKOCTH

72

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napasuieNibHbIe MIIOCKOCTH B CTaHJAPTHBIX
MHOTOTPaHHUKAX

73

[Tapa mapannenbHbIX MIIOCKOCTENH HA
CKPEILMBAIOIINXCS MPSMBIX, PACCTOSIHHE
MEXy CKPEIIUBAIOIIUMUCS IPSIMBIMU B
MPOCTHIX CUTYAIUAX

74

PaccTosiHre OT TOYKH 0 MJIOCKOCTH,
paccTostHAE OT MPSMOU JI0 TUIOCKOCTH

75

Beluncrnenue paccTosSHUN MEXKIY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
IIOMOILBIO NIEPIICHAUKYJIAPHOHN INIOCKOCTH

76

TpéxrpaHHsblil yroy, HEpaBEHCTBA AJIsI
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TCOPCMbI KOCMHYCOB U CUHYCOB JJI
TPEXTPAHHOTO yIyia

77

DneMeHTHI ChepPUIEeCKON TeOMETPHH:
reoJie3nYecke JIMHUU Ha 3emiie

78

KonrponsHast padora "Yrisl u
paccrosHus"

79

Cucremaru3zanus 3HaHuN "MHOTOrpaHHUK
U €T0 3JIEMEHTHI"

80

[Tupamuna. Buasl nupamua. [IpaBunbHas
nipamMua




IIpusma. IIpssmast ¥ HaKIOHHAS TIPU3MBIL.

81 [IpaBunbHas npuzma !

22 [IpsiMoit napaienenunes, 1
MPSIMOYTOJIBHBIN Tapasieenure, Kyo

23 Brinykibsie MHOTOrpaHHuKH. Teopema 1
Ditnepa
Brinykibsie MHOTOrpanHuku. Teopema

84 Oitnepa. [IpaBuiibHbBIE U TTOTYNPABUIILHbBIC 1
MHOTOTPaHHUKHU

85 KonrponsHas padora "MHOrorpaHHUKHN" 1

26 [TonsiTre BeKTOpa HA MJIOCKOCTH U B |
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3zHocTh BEKTOpOB 1

89 [IpaBuno mapamnenenumnena 1

90 YMHOKEHUE BEKTOpa Ha YUCIIO 1
Pasnoxxenue BekTopa o 0azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOMI 1
TJIOCKOCTH

92 CkansipHoe Mpou3BEICHUE 1

93 Brruncnenue yria Mexay BEKTOpaMu B |
MIPOCTPAHCTBE

94 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1

95 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1

96 [Ipocreiimne 3a1a4u ¢ BEKTOpaMu 1

97 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1

98 O0001IeHrEe U cUCTEMaTH3aINs 3HAHUI 1




99 O06o001IeHre U crucTeMaTH3alus 3HaHUH 1
100 Hrorosas koHTpoIbHAS paboTa 1
101 HToroBasi KOHTpoJbHAsA padoTa 1
102 O06o001IeHre U crucTeMaTH3alus 3HaHuH 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME




11 KITIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

[ToBTOpenue Temol "KoopanHaTel BEKTOpa
Ha IUIOCKOCTH U B MPOCTpaHCTBE"

IToBTOpenue TeMs! "CkansgpHoe
MPOU3BE/ICHUE BEKTOPOB"

IToBTOpEeHue TeMbl "Brruncinenue yria
MEXly BEKTOpaMH B IIPOCTpaHCTBE"

[ToBTOpeHue TeMbl "YpaBHEHHE TIPSIMOMH,
MPOXOIAIICH Yepe3 ABE TOUKH"

YpaBHEHHE NIOCKOCTH, HOpMaJlb,
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

YpaBHEHHE NIOCKOCTH, HOpMaJlb,
ypaBHEHHUE MJIOCKOCTH B OTPE3Kax

BekropHoe npousBeneHue

JInHelHbIE HEPABEHCTBA, JIMHENHOE
IIPOrpaMMHUpPOBaHUE

JIuHeliHbIe HEpaBEHCTBA, TMHENHOE
MpOorpaMMHUpPOBaHUE

10

AHanuThyeckue MeTobl pacuéTa yria
MEXy NPSIMBIMH B MHOT'OTPaHHHKaX

11

AHaJIUTUYECKHE METO/IbI pacuyéTa yria
MCXKAY MJIIOCKOCTAMU B MHOTOI'PaHHUKAX

12

dopmyra pacCTOSHUS OT TOUKH /10




IJIOCKOCTH B KOOpAWHATAX

Haxoxnenue paccTostHui OT TOUKHU J10

13
TJIOCKOCTH B KyOe

14 HaxoxneHnue paccTostHui OT TOUKHU 710
IUIOCKOCTH B MPaBUIILHON MUpaMuIe

15 KonrponbHast padora "AHanurudeckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE
MHOT'OTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METOJI CIEA0B
CeueHuss MHOTOTPAHHUKOB: CTaHIAPTHBIE

18 IJIOCKOCTH, IIEPECEUEHUS IPSIMBIX U
IIJIOCKOCTEN

19 [TapannensHble MpsIMbIE U TUIOCKOCTH:
napajuieJIbHbIe CEUCHUS

20 [TapannenpHble MpsIMbIE U TUIOCKOCTH:
pacy€T OTHOIIECHU
[TapannenbHble NpsSIMbIE U MIJIOCKOCTH:

21 YIJIBI MEXKAY CKPELIUBAIOIIMMUCS
MPSIMBIMU
[lepniennuKynsipHbIE MPSIMBIE U

2 IJIOCKOCTH: CTaHJAPTHBIE Maphl
MEePHIEHIUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUHA MHOTOTPaHHUKOB
[lepnieHnuKynsipHbIE MPSIMBIE U

23 IJIOCKOCTH: TEOPEMA O TPeX
MepHeHIUKYISIpax

24 [TepienauKyAsIpHBIE TIPSIMBIC U




IINIOCKOCTHU: BBIYMCJICHHUA OJIMH B
MHOTI'OrpaHHHUKax

25

[ToBTOpEHuME: TIOIAAN
MHOTOYTOJLHUKOB, (DOPMYIIBI TSI
IoIIaAeH, COOOpaKeHUS MTOA00MS

26

[ToBTOpEHME: TIIOMIAAN
MHOTOYTOJIEHUKOB, (DOPMYJIBI TSI
IoIaAeH, COOOpaKeHUs MOA00MS

27

[ToBTOpEHME: TIIOMIAAN
MHOTOYTOJILHUKOB, (POPMYJIIBI 1J151
TJI0IAIeH, COOOpaKeHUSI TIOTOOMS

28

[Inomany ce4eHnii MHOTOIPaHHUKOB:
IUIOLIAIM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MOJ00Us

29

[Inomany ce4eHnii MHOTOIPaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEN, pa3pe3aHus Ha
9acTH, COOOpaKEHUS TOA00HS

30

Kontponbnas padota "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTpaHHHUKOB"

31

006bEM Tena. O0beM MPSIMOYTOIBLHOTO
napauiesienume ia

32

3amaun 00 yABOCHHUHU Ky0a, O KBaJpaType
Ky0a; 0 TPUCEKITNH yIia

33

CrepeoMeTpHYecKHe 3a/1aull, CBI3aHHBIE C
00BEMOM TPSIMOYTOIIBHOTO
napaJuiesenure/a

34

[Ipuknamubie 3a7a4u, CBI3aHHBIC C




BBIUUCIIEHUEM 00BbEMA IPSIMOYTOIBHOTO

napajuiesenumnena

35 O0BEM npsIMOIt TPU3MBI

16 CrepeomeTpuuecKme 3a1a4u, CBSI3aHHbIE C
BBIUYHCIICHHEM 00BEMOB MPSIMOM TPU3MBI

37 IIpukitaguele 3a1a4u, CBsI3aHHbIE C
00BEMOM MPSIMOM PU3MBI
Brruncnenne 00bEMOB Te ¢ TOMOIIbIO

38 ornpenenéuHoro uHTerpana. O0bpEM
HAaKJIOHHOH IPU3MBI
Brruncnenmne 00bEMOB Tel ¢ TOMOIIbIO

39 onpenenéHHoro uaTerpaia. O0béM
MAPaMUJIBI

40 ®opmyna 06béMa nupamuasl. OTHOIIEHHE
00BEMOB MUPaAMU/T C OOIITUM yTIIOM

41 ®opmyna 06béMa nupamuasl. OTHOIIEHHE
00BEMOB MUPaMHU/ C OOIIUM YTIIOM

4 CrepeomeTpruecKue 3aja4uu, CBSI3aHHbIE C
00BbEMaMK HAKJIIOHHOW MPU3MBI

43 CrepeoMeTpHuueCcKue 3aJJa4, CBA3aHHBIE C
00BEMaMH TUPAMHUJTBI
[Mpuknanueie 3ana4un mo Teme "OOBEMBI

44 Ten", CBSI3aHHBIE C 00BEMOM HAKIIOHHOM
MIPU3MBI

45 [Tpuknamueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM MTUPAMUIBI

46 [Ipumenenne 00bEMOB. Beruncnenue

pPacCTOsAHHUA A0 IMMIIOCKOCTHU




KonTponbnas padbota "O0béM

47 MHOTOTrpaHHuKa"
Hunuuapuyeckasi MOBEPXHOCTb,

48 o0pa3yroIne MUIHHIPUIECKON
MMOBEPXHOCTHU

49 Humuaap. [pssmMoit KpyroBoil UIUHIP.
[Tnomiaap MOBEPXHOCTH HUIMHIPA

50 Konunyeckas noBepXHOCTh, 00pazyroniue
KOHMYECKOM moBepXxHOocTH. KoHyc

51 CeueHue KOHYCa INIOCKOCTBIO,
napajuieIbHOMN TIOCKOCTH OCHOBaHUS

5 VYceu€nnsiii konyc. M3o0paxenne
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM MOBEPXHOCTH U
MOJTHOM MTOBEPXHOCTH KOHYCA

54 [Tnomanb 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTU KOHYCa
CrepeoMeTpuuecKkue 3ajauu Ha

55 JIOKa3aTeJIbCTBO 1 BEIYHCIICHHE,
MOCTPOECHUEM CEUEHUHN HUIUHAPA, KOHYCa
CrepeoMeTpuyecKkue 3aa4u Ha

56 JIOKa3aTeJIbCTBO 1 BEIYHCIICHHE,
MMOCTPOCHHUEM CEUECHUHN MINHJpPA, KOHYyCa

57 IIpukiiagHele 3a1a4u, CBsI3aHHbIE C
LUUAJTUHIPOM

58 [Ipuknannelie 3a1a4u, CBSI3aHHBIE C
LUUAJTUHIPOM

59 Cdepa u map




60

[Tepecedenue chepsl U mapa ¢
iockocThio. Kacanue mapa u cepbr
TUIOCKOCTHIO. By u m300pakeHue mapa

61

[Tepeceuenue cepsl u mapa ¢
ockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Bua u n300paxkenue mapa

62

VYpasuenue chepsl. [Lnomanp cheps! u e
yacTeu

63

CummeTtpust chepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
J0Ka3aTCjIbCTBO U BBIYHUCIICHHUC,
CBsI3aHHBIE cO chepoit U mapom,
MOCTPOCHUEM MX CEUCHHI TIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
J0Ka3aTCjIbCTBO U BBIYHUCIICHHUC,
CBsI3aHHBIE cO chepoit U mapom,
MMOCTPOCHUEM UX CEUYCHHH IIIOCKOCTHIO

66

[pukinagHbie 3a71a4u, CBSI3aHHBIC CO
cdepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA TJIOCKOCTH,
BBIYHCJICHHS B OKPY)KHOCTH, CTaHIapTHBIC
moxoous

68

Paziauunsie KOM6HH3.L[I/II/I TCJI BpallICHUA U
MHOTI'OIrpaHHUKOB

69

3anauu no teme "Tena U MOBEPXHOCTH
BpaiieHus"

70

3agaun o Teme ""Tena 1 MOBEPXHOCTH
BpaieHus"




71

KonrponsHas padora "Temna u
MOBEPXHOCTH BpamieHus"

72

O6béM muuHIpa. Teopema 06 00bEMe
npsAMOro quJIMHApa

73

Brrauciienne 00EMOB TelT C TOMOIIIBIO
onpenenéHHoro uaTerpaia. O0béM
KOHYyca

74

[Tmomaay OOKOBOM U OJIHOH
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkme 3aJjauu, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIMIIMHIPA,
KOHYycCa

76

[Ipuknagueie 3agaun mo Teme "OO0BEMBI 1
IJIOIAIM TOBEpXHOCTEN Ten"

77

O0BEM mapa 1 MIapoBOTO CEKTOPA.
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Ten", CBsI3aHHBIE ¢ 00BEMOM T1apa 1
wioaapio cgepbl. COOTHOIICHUS] MEXKIY
IUIOMIAISIMH TTOBEPXHOCTEN U 00BEMaMH
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[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEéMa mpu mo00muu.
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BbBIYUCIICHUEM 06’béMOB TCI U HJIOH.I&I[Cﬁ
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JIBrokeHus u paBeHCTBO (uryp. O6mme
CBOICTBA IBMKEHUN
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Buasl nBukeHnil: napamiebHbIN
MepPEHOC, IIEHTpajJbHass CAMMETPHSI,
3epKajbHasi CHMMETPHS, TOBOPOT BOKPYT
NpAMOi
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cdepa Diinepa
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O6o06maromee nosropenue 11 nmousTuit u
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3aI1sl 3HAHU:
"[TapaiienbHOCTh MPSAMBIX U TIOCKOCTEN
B MpocTpaHcTre"
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Oo6o06maromiee nosropenue 11 nmousTuit u
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O6o6maromee moBropenue 11 moHsTHii u
MEeTOJI0B Kypca reometpun 1011
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"ITnomaayu MOBEPXHOCTU U O0BEMBI
KpYyIJbIX Ten"
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O6o6maromee moBropenue 11 moHsTHii u
MeTOJI0B Kypca reometpun 1011
KJ1aCCOB, CUCTeMaTH3alMs 3HAHUIA;
"[Tnomaau MOBEPXHOCTU U O0BEMBI
KpyIJbIX Ten"
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[ToBTOpeHmEe, 0600IIEHNE U
cucTeMaTHu3alus 3HaHUui
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Hcropust pasBUTHS CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
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