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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasiercss OOHUM U3 0a30BBIX KYpPCOB Ha YpPOBHE CPEAHETO
oO1iero o0pazoBaHusi, Tak Kak 00€CIeYnBAET BO3MOKHOCTh U3yUYEHUs TUCLHUIUIMH
€CTECTBEHHO-HAYYHOM HAIPABIECHHOCTH M IPEAMETOB TI'yMAaHUTapHOIO IMKIIA.
ITockonpky  jormdyeckoe  MbIIUIEHHE,  (QOpMUpPYEeMOE€  IpU  H3Y4YEHHUHU
00y4JaroIMMHUCS TOHATUHHBIX OCHOB T'€OMETPHUH, MPHU J0KA3aTEIbCTBE TEOPEM U
IIOCTPOCHUM LIETIOYKHU JIOTUYECKUX YTBEPKICHUM IPU PELICHUH N€OMETPUYECKHUX
3a1a4, YMEHHUE BBIABUIaTb MW ONPOBEPrarb TIMIOTE3bl HENOCPEICTBEHHO
UCITOJIB3YIOTCSI IIPY PELIEHUH 3a7a4 €CTECTBEHHO-HAyYHOI'O LMKJIA, B YaCTHOCTHU
duznyeckux 3aaay.

[lenb ocBoeHus nmporpamMmbl yueOHOTO Kypca «['eomeTpus» Ha yriyOaéHHOM
YpPOBHE — pa3BUTHE HMHAUBHUIYaAJIbHBIX CIHOCOOHOCTEM OOy4aromuxcs MpH
U3y4YE€HUU F€OMETPHHM, KaK COCTaBISIOLIEH MpeamMeTHON obnactu «Marematuka u
uHpOpMaTUKa»  4yepe3  OOECleUEHUE  BO3MOXKHOCTH  IPUOOpETeHHs U
UCIIONB30BaHUsl Oosee TIyOOKMX TEOMETPHUUECKMX 3HAaHUM U JACUCTBHIA,
CHEIU(PUIHBIX TEOMETPHUH, U HEOOXOIUMBIX JIJIsl YCHEIIHOTO MPOpECCHOHATBHOTO
o0pa30BaHUsl, CBSI3aHHOT'O C UCIIOJb30BAHUEM MATEMAaTHUKH.

[TpuoputeTHBIMM 3aJjayaMy Kypca TE€OMETPUM Ha YIIyOJIEHHOM YpOBHE,
PacCIIMPSIOUIMMH U YCUIIMBAIOIIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIOTCS:

paclMpeHre NpPenCcTaBlIeHUsI O T€OMETPUN KaK 4aCTH MUPOBOW KYJIBTYPBI U
(dbopMUpOBaHUE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOITIM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEHIINX MATEMAaTHYECKUX MOJEISIX, MO3BOJIIIOLUIMX ONMUCBHIBATH M M3ydaTb
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MMOHATUMHOTO aImapara mno pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHEe  yYMEHHUS ~ BJIAJETh  OCHOBHBIMH  TOHSTHUSAMH O
IPOCTPAHCTBEHHBIX (UI'ypaX M HMX OCHOBHBIMH CBOWMCTBAMH, 3HAHUE TEOPEM,
GopMysl U yMEHUE UX NPUMEHITb, YMEHMs JOKa3bIBaTb TEOPEMBI M HAXOJUTH
HECTaHAAPTHBIE CIIOCOObI PELIeHus 3aay;

dbopMupoOBaHHE YMEHHUS paclio3HaBaTh HA YEPTEXKaxX, MOACIAX U B pealbHOM
MUpPE MHOIOTPaHHUKHM M Teja BpalleHUs, KOHCTPYHUPOBATH I'€OMETPUUYECKUE
MOJICIIN;

(opMUpOBaHNE NMOHHMMAaHHUS BO3MOKHOCTH aKCHOMAaTHYECKOIO MOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHil, (GOpMUpPOBAHUE MOHHWMAHHUS POJU AKCHMOMATHUKH MpHU
IIPOBEJICHUN PACCYKICHUN;

(opMUpOBaHHE YMEHHMs BIAJETh METOJAMHU J0Ka3aTeJIbCTB U AJITOPUTMOB
peuieHus, yMEHUSI HUX IPUMEHATh, MPOBOAUTH JOKA3aTEIbHBIE PACCYKICHUS B
XOJI€ PELICHHs CTEPEOMETPUYECKHX 3a7ad U 3aJ1a4 C IPAKTUYECKUM COJICPKAHUEM,



dbopMupoBaHHE TPEACTaBICHUS O HEOOXOIMMOCTH  [JOKA3aTelIbCTB IpHU
000CHOBAaHNY MAaTEeMAaTHUECKUX YTBEPKICHUA M POJTM AaKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHU;

pa3BUTHE U COBEPILCHCTBOBAHHE HMHTEIUIEKTYalIbHBIX W TBOPYECKHUX
CroCcOoOHOCTEN 00yYaroumxcsi, MO3HABATEIbHON aKTUBHOCTH, UCCIEI0BATEIBCKUX
YMEHUH, KpUTUIHOCTH MBIIUICHUS, MHTEpECca K U3YICHUIO TEOMETPHUH;

dbopmupoBanre (PYHKITMOHAIILHOW TPAMOTHOCTH, PEJICBAHTHON TE€OMETPHH:
YMEHUSl PAClO3HABATHh TMPOSIBJICHUS TE€OMETPUUYECKHX TMOHSATUM, OOBEKTOB H
3aKOHOMEPHOCTEH B peaJbHBbIX KU3HEHHBIX CUTyalUsiX U MPU U3YYCHUH JIPYTUX
y4e€OHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEpPHOCTEM,
MOJICIUPOBAHUSI PEATBHBIX CHUTYyaIllMii, WCCIEAOBAHHS TOCTPOCHHBIX MOJICICH,
WHTEPIPETAIUN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP>KAaTEIbHBIMU JIMHUSAMHU y4eOHOTO Kypca «l'eomeTpusi» B
10-11 «xmaccax sBusaworcs: «lIpsmMble M IJIOCKOCTU B MPOCTPAHCTBE,
«Muororpannuku», «Tema Bpamenus», «BekTopsl W  KOOpAHWHATBI B
MIPOCTPAHCTBEY, «J|BIKEHUS B POCTPAHCTBEY.

ChopmymupoBanHoe Bo PI'OC COO TpeGoBaHMEe «yMETh ONEPUPOBATH
NOHATUSIMUY», PEJIEBAHTHBIMU T€OMETPUM Ha YriayOJEHHOM YpPOBHE OOy4YeHHS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepKaTEIbHBIM JIMHUSM y4eOHOro Kypca, a
dbopMupoOBaHHE JIOTUYECKUX YMEHUH pacmpefensercs He TOJbKO IO
coJlepKaTeIbHBIM JIMHUSAM, HO U 10 rojgaM oOyuenusi. Conepikanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHHs DenepanbHON paboueit
pOrpamMMbl, pacnpeneNE€HHbIM MO ToJaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOObl KO BCEM OCHOBHBIM, MMPUHIUITMATIBLHBIM BOIIPOCaM 00yYaroluecs
oOpamiaiiuch HEOJHOKPATHO. OTO TMO3BOJIAET OpPraHU30BaTh  OBJIAJCHHE
T€OMETPUYECKUMH TIOHATHSIMU ¥ HABBIKAMH TTOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
coOJII0/IeHHEeM TIPUHIIMIA TPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIILYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00yUYaroIMUXCs, PACIIUpsIs U yrayonsis
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math ycinoBus i auddepeHnmanum  0OydeHUs, TOCTPOCHUS
WHIUBUYAIbHBIX  00pa30BaTeNbHBIX MPOTpaMM, OOECHeuuTh YIIIyOJIEHHOE
U3y4YeHUE T€OMETPUU KaK COCTaBIIAIOIIEH yueOHoro npeamera «MaremMaTukay;

MOATOTOBUTH OOYYAOMIMXCS K TIPOJOJKEHUIO W3YyUYCHUS MATeMaTHKU C
yaéToM BbIOOpa Oymymielr mpodeccun, obOecriedyuBas NMPEEMCTBEHHOCTh MEKIY
001MM 1 ipodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOoro kypca «['eomerpus» Ha yriayOJaEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeIH0).



COJEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS ~ CTepeoMeTpud. Touka, ImpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTHYECKOM HOCTPOEHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosokeHrne MNpsMBIX B HPOCTPAHCTBE: IEPECEKaIOIIHECs,
NapajulelIbHble M CKpelmBarommecs npsmble. [Ipu3Hakum CckpelmumBaromuxcs
npsameIx. [IapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlJIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAIIICIIBHOCTD TPEX MPSAMBIX, APAJLIEIbHOCTD IIPSIMON
u 1iockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, N300paKeHHE
¢uryp. OcCHOBHbIE CBOWCTBA MapajlIeIbHOTO MNPOEKTUpOBaHus. I3o0pakeHue
buryp B mapayuienbHON MPOEKUUHU. YTIbl C COHAMPABIEHHBIMH CTOPOHAMH, yTOJI
MEXAy NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIOCKOCTEN: NapaliebHbIe
IIJIOCKOCTH, CBOKWCTBA IapaijleIbHbIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (UTYpPhl Ha IUIOCKOCTH: TETpajap, MNapajulelenunesn,
MMOCTPOCHUE CEUYCHUM.

[lepnenaAMKyIJISIPHOCTD NPSIMOM U IINIOCKOCTH: IEPIIEHINUKYJISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMbBIC MAPAJUICIbHBIE W NEPHECHAMUKYJIAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPIEHAUKYJSIPHOCTH INPSIMOM M IUIOCKOCTH, TeopeMa O MpsSMOU
NIEPIEHIUKYJISIPHOU IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 0 IJIIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 10  IJIOCKOCTH,  MNpoeKuuss  (Gurypsl Ha  IIOCKOCTb.
[lepneHaAUKYJISIPHOCTD  IUIOCKOCTEW: MNpU3HAK  INEPHEHAMKYJSPHOCTH  ABYX
mIocKocTer. Teopema o TpEX NEPHEHINKYIAPaXx.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSMOUW M IUIOCKOCTBIO, JBYTPAaHHBIN
yTOJl, JUHEWHBIA YIoJI ABYTPAHHOTO yriyla. TpEXrpaHHBIM MU MHOTOI'PDAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrOrpaHHoro yria. CBolcTBa IUIOCKHUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKu

Bunsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosjpHas
npusMa, npsiMasi 1 HaKJIOHHas MPU3Mbl, OOKOBasi U MOJHAsi IOBEPXHOCTh MIPU3MBI.
[Tapamnenenunesn, NpsSAMOYTONbHBIM — IMapajulelienUMIE]] W €ro  CBOMCTBA.
Kparuaiime myTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema [ludaropa. Ilupammpa: n-yronpHas mnHupamuia,
npaBWibHas W yceu€éHHas nupamuibl. CBoicTBa pEOEp M OOKOBBIX TpaHEu
IIPaBUIbHOW mnUpaMmunabl. IIpaBuibHBIE MHOTOTPAaHHUKH: IPABWIbHAS IIPU3Ma H



IIpaBWJIbHAS IHPAaMHUIA, NPABUIbHAA TPEYroJibHAs IHpPaMHAA W NPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O MpaBUIBHBIX MHOIOTPAHHUKAX: OKTAdIp,
JNOACKAdIP U UKOCAIP.

Bbrunucinenue 3€MEHTOB MHOTOIPAaHHUKOB: péOpa, JuaroHalid, YIJbl.
[Tnomaas OOKOBON TOBEPXHOCTH MW TIOJHOM TOBEPXHOCTH NPSMON IPHU3MBI,
IUIOMIA/lb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSIMOW MPHU3MBL
[Tnomane OOKOBOM TOBEPXHOCTH U TMOBEPXHOCTH MPABWIBHOM MUPAMUIBL,
TeopeMa O IUIOAAN YCEYEHHOU MUPAMU/IBI.

CuMmmeTpuss B HPOCTPAHCTBE. OJEMEHTBI CHUMMETPUM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B MPAaBWIBHOM MHOTIOIPDAHHMKE: CHMMETpUS
napajuleJIenunea, CUMMETPHUS IPABWIBHBIX NPU3M, CUMMETPHsS IPaBWIBHOU
IIAPAMHJIBL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE U IMPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHNE
Y BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YUCIIO.
[TonsiTne KOMILIaHAapHBIE BEKTOPHI. lIpU3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. Teopema O pasjoKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHasg  cuctema  KOOpAMHAT B
npoctpancTBe. KoopamHatel BekTopa. CBsi3b MEXIy KOOPAMHATAMM BEKTOpA U
KOOpJIMHAaTaMH TO4YEK. YTOJd Mexay BekTopaMmu. CKaasipHOE IpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesa Bpaimenus

[loHATHS: IMUIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKasi MOBEPXHOCTH,
chepudeckasi TMOBEPXHOCTh, OOpasyromue moBepxHocTed. Tema BpamleHHS:
IIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, mmap. B3aumnHoe pacnoiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHus Ha IulockocTu. Pa3zBépTka munmuHapa u koHyca. Cummetpusi cdepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 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.

KomOuHarmu Tenm BpamieHuss U MHOTOTpaHHHKOB. [Ipu3Mma, BucaHHas B
IWIMHAD, ONHCaHHas OKoJo ImuHapa. llepeceuenne cdepsl u mapa ¢
wiockocteio. Kacanme mapa u cdepbl miockoctbio. TloHsiTHE MHOTOrpaHHHKA,



OMMCAaHHOTO OKOJO c(epsl, cdepbl, BIMCAHHON B MHOTOIPAHHUK WM TEJO
BpaIllCHUS.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCA, ITUIOmanas chepsl U €€ JacTeu.
[Tonobue B mpoctpanHcTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3amady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPaHHUKOB UM TEJ BPAILIEHUSI: CEUYEHUS IUITUHIpa
(mapamienbHO YW TNEPHEHAMKYJISAPHO OCH), CEUYEHHUsl KOHyca (mapaluiesibHble
OCHOBaHHIO U MPOXOJSIINE Yepe3 BEPIUIMHY), CEUYEHHUs I1apa, METOIbl TOCTPOEHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOJ IEpPEHOCa
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauumyd Haja BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOrO yMHOXeHUA. [IpsMoyronpHas
CHCTEMA KOOPAMHAT B IpocTpancTBe. KoopauHatel BekTopa. Pasznoxxenue Bekropa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJl TPHU PEIICHHH TE€OMETPUUYECKHUX
3amad.

JABUKeHMSI B IPOCTPAHCTBE

JBrxenust npoctpaHcTBa. OToOpakeHus. [[BukeHUs U paBeHCTBO (UTYP.
OOmme cBoiicTBa NBWKECHHWH. BuIbl JIBWKEHWN: TapalUIeNbHBIA TEPEHOC,
LEHTpaJibHAsl CUMMETpPHUs, 3€pKajbHas CHUMMETpPHS, MOBOPOT BOKPYT MPSMOI.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Diinepa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLLIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHIICKOro  OOIIecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHUA,
NpoIeAYp TPaKIAHCKOrOo 0OIIecTBa (BBIOOpPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYHKIUSIMHY ¥ Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MATEMATHUKH, HEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTEeMaTUKOB U POCCUUCKON MaTEMaTUYECKON HIKOJIBI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKCHWH B JAPYIMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUUCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUS, 3TUUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTW)KEHUNM HAyKHM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOTO Oy TyIIEro;

4) acTeTH4ecKoOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHHUN, BOCTIPUUMYNBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

S) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0POBBIO (370pOBOE THUTAHUE, COAIIAHCHUPOBAHHBIN PEKUM 3aHSATUH W
OTIbIXa, peryisipHas (pu3ndecKkass akTUBHOCTH), (DM3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) Tpy10BOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOJIIO0Us, HHTEpeC K
paznuyHbiM  chepaMm  TIPOPECCHOHAIBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymeid mnpodeccur U pealm30BbIBATH COOCTBEHHBIE KU3HEHHbIC IJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oOBaHUIO U



caM0OOpa30BaHUIO HA TMPOTSHKECHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUYECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBIE€HHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTUYECKOW  KYJIbTYphbl, TOHHUMAaHHUE BJIUSHUS
COLMATBHO-D)KOHOMUYECKUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHONU U COIMATIbHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIeM, OpUCHTAIUS
HA TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [JIs pemieHus 3amad B o0actu
OKpYXaIoUIE Cpeapl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOMXKHBIX
MOCJIEACTBUN IJISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OONIIECTBEHHOW  MPAKTUKH, IMOHUMAaHHE
MaTeMaTHYECKOW HayKH Kak cdepbl 4YemoBEeUeCKOW IesATeNIbHOCTH, 3TarnoB €€
pa3BUTUA W 3HAYUMOCTH [UIA Pa3BUTUS UMBUJIMU3ALMM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll KaK CpEJICTBOM IIO3HAHUSI MUpa,
TOTOBHOCTh OCYIIECTBIIATh NPOEKTHYK) W HCCIECIOBATEIbCKYI JESITEIbHOCTh
WHJUBUAYAJIbHO U B TPYyMIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

Bba3zoBble JJornueckue aeicTBUA:

BBISIBJISATH M XapPaKTEPU30BaTh CYLICCTBCHHBIE MPU3HAKHM MAaTEMATHYECKUX
O00OBEKTOB, TIOHATUH, OTHOIICHUA MEXAY TOHATHSIMH, (POPMYIHPOBATH
OTIpE/ICJICHUS] TIOHATUM, yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMUsI /1711 000OIICHHS U CPAaBHEHUS, KPUTEPUHU MPOBOIUMOI0 aHAJIN3A;

BOCIIPHHUMATh,  (opMymupoBaTh U  TPEOOpPA3OBBIBATH  CYXKICHHS:
YTBEPAUTENbHbBIC U OTPUIIATEIbHBIE, EAMHUYHBIE, YACTHBIE U OOIIHNE, YCIOBHBIE;

BBISIBJIAITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOIIOACHUSAX U YTBEPXKICHUSAX, MpeAsiaraTb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW Y MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C WCHOJIb30BAHWEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHNUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENIBHO JJOKA3aTEIbCTBA MATEMATUHYECKUX YTBEPKACHUM
(IpsiMbIe ¥ OT IPOTUBHOTO), BBICTPAUBATh ApTyMEHTAIINIO, IPUBOJIUTH TIPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBaTh COOCTBEHHBIE CYKJCHUS U BBIBOIBI;

BbIOUpaTh cmoco0 pemieHusi ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWS, BBHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBbie ucciaenoBarebCcKue 1eCTBHUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh ~ BOMpOCH,,  (UKCHpyIOIIME  OPOTHBOpEuHe,  Mmpoliemy,
yCTaHaBIMBaTh MCKOMOE W JAaHHOE, (POPMHUPOBATH TUIIOTE3y, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHNE
[0 YCTAaHOBJICHUIO OCOOCHHOCTEI MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMHU, SBJICHUSMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMYyTUpPOBaTh OOOOLICHUS W BBIBOJABI IO PeE3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMSA, UCCIEAOBaHMS, OICHHWBATh  JIOCTOBEPHOCTD
HOJTYYEHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IMIpoliecca, a TaKXkKe BbBIABUTATH
IPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBIISATh J€(UIMTH WHGOPMAIMY, TAHHBIX, HEOOXOMUMBIX IJIsi OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh UH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3HPOBATH,
CHUCTEMATU3UPOBATh U HHTEPIPETHUPOBATh WH(GOPMALMIO PA3TUYHBIX BUAOB U
¢dbopm npencTaBieHus;

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

OLICHUBATH HaAEKHOCTD uHbOopMaLuu o CaMOCTOSITEJIBHO
c(OpMyYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKAaTHBHbIE YHUBeEpPCcAJIbHbIE YueOHbIEe 1eiCTBUSA

Oo0menue:

BOCIIPHHUMATh U (POPMYJIMPOBATH CYXKJCHHUS B COOTBETCTBUH C YCIIOBHSIMH U
HeaIMU  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpaXkaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBAaTbhb IIOACHECHHUA II0 XOI[y peIHeHI/IH 3ajgadu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAaT;

B XOJIe¢ OOCYKJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBI,
npoOJIeMbl, pelaeMol 3ajaud, BBICKA3bIBaTh WJEH, HAIICJICHHbIE Ha IIOMCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuanora, oOHapyKMBaTh Pa3jU4Me M CXOJCTBO IMO3UIIMHA, B KOPPEKTHOUW (hopme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHHUS,

MIPEICTABIIATh PE3YyJbTAThl PEIICHUS 3aJ1aud, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GOpMaT BBICTYIUICHHS C yd4€TOM 3ajad
MIPE3EHTAlU U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJIAITh IJIAH, aJlTOPUTM PELICHUS 3aJa4H, BHIOMPATh CIIOCO0 PELIECHUS C
y4€TOM HMMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIHH.

CaMOKOHTPOJIb, SMOUMOHAJIbHbIN HHTEJJIEKT:

BJIaJE€Th HABBIKAMHM  [O3HABATEJIbHOM  pediaekcuu Kak  OCO3HaHUSs
COBEPILAEMBIX JCHUCTBUI U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIHTATOB, BIIAJETh
crnocobaMu CaMOTIPOBEPKH, CAaMOKOHTpPOJS Mpoliecca M pe3yibTaTa pelIeHus
MaTeMaTU4YECKOU 3aa4H;

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

OLICHHBATh COOTBETCTBUE PE3yJbTaTa LIETU U YCIOBUAM, OOBICHATH TPUUUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOJUTh OIINOKY,
JaBaTh OIL[EHKY IPUOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eATEJIbHOCTD:

NOHMMATh M HCHOJb30BATh NMPEUMYIIECTBA KOMAaHAHOW W WHIAUBUIYAIBHOU
paGoThl TpU peleHUH Y4eOHBIX 3aJad, MNPUHUMATh LEJIb COBMECTHOMU
NEeATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThI, pacnpeaciiiarh
BUJIbI pabOT, J10roBapuUBaThCs, OOCYXKIaTh TMPOIECC U pPe3ylbTar paldoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

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

IMPEAMETHBIE PE3YJ/IBTATDBI

K kony 10 knacca o0yyaroniuiicss Hay4uTcs:

e CBOOOAHO ONEPUPOBATH OCHOBHBIMM MOHATHSMH CTEPEOMETPUM IIPH
pEeLIeHUH 3a1a4 U IPOBEJCHUN MAaTEMAaTUYECKUX PACCYXKACHUM;

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

e KJAcCU(UIMPOBATh B3aUMHOE PACIIOJIOKEHHE NPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, NPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH MOHATHUSAMH, CBS3AHHBIMM C yIjamMH B
IIPOCTPAHCTBE: MEXKAY NPSMBIMM B IPOCTPAHCTBE, MEXAY MNPIMOU U
IJIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH NOHATUSAMH, CBA3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOAHO pacmo3HaBaThb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (TpuU3Ma,
nupamMua, MPSMOYTOIBHBINA MapajuieNenumne, Ky0);

e KJIACCH(PUIUPOBATH  MHOTOTPAHHUKW, BbIOMpas  OCHOBaHHWS IS
KJ1IaccuUKaInH;

e CBOOOJHO OINEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C  CEYCHHUEM
MHOTOI'PAaHHHUKOB IIOCKOCTBIO;

e BBIMNOJIHSITH napasuielibHOE, LEHTPAIBHOE U OpPTOTOHAJIBHOE
MPOEKTUPOBAaHUE (DUTYp HA IJIOCKOCTh, BBINOIHATH U300paxeHus: GuUryp
HAa TUIOCKOCTH;

e CTPOUTH CEYEHHUS] MHOTOTPAHHUKOB PA3NMYHBIMU METOJAMH, BBIOIHITH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hHUTYyp:
BUJ] CBEpPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOLIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUUYECKUX TeJ ¢ TPUMEHEHUEM (HOpMYIT;

e CBOOOAHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OChb U IUIOCKOCTb CHUMMETPUHM, LEHTP, OCh M IUIOCKOCTb CHMMETPUU
buryper;

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

e BBINOJIHITH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUWA U
HAXOXKJEHUE TE€OMETPUYECKUX BEJIMYUH, MPUMEHSS HU3BECTHBIE METOJIbI
IpU PEUICHUN MATEeMAaTHYECKUX 3a/1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

e IMPUMEHATH MPOCTEHINE MPOrpaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUYECKHX 3a/1ay;

e U3BJEKaTh, MPeOoOpPa3OBBHIBATH M HWHTEPIPETUPOBATH HWHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYI0 Ha
yepTekax U pUCYHKaX;

e TMPUMEHATH TMOJYYCHHbIE 3HAHUA HaA TNPaKTUKE: CpaBHUBAThb U
aHAJTM3UPOBATh PEabHbIE CUTyallUH, NPUMEHSATh MU3YUYEHHBIE MOHATHUS B
mpoliecce IMOMCKa  pelIeHUusT MaTeMaTU4ecKu  CcPOpMYyIMpPOBAHHON
npoOseMbl, MOJAEIMPOBATh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIEI0BATh MTOCTPOEHHBIE MOJEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTh MPAaKTUYECKUE 3a/ayi,
CBSI3aHHBIE C HAXOXK/ICHUEM F€OMETPUYECKUX BEJIMYMH;

e HMETh MPEJCTaBJICHUS 00 OCHOBHBIX 3Tamax pa3BUTUS €OMETPUU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJOTUM.

K konmy 11 kinacca oGyyaroniuiicss HAy4uTCs:



CBOOOJHO OIEPUPOBATh TMOHATUSMHU, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHMUYECKOW U CcepuyecKkoil MOBEPXHOCTSIMH, OOBSCHITH CIIOCOOBI
MOJTyYCHUS;

OMepUpOBaTh MOHIATUSIMU, CBSI3aHHBIMU C TEJaMU BPAILICHUS: HAIUHAPOM,
KOHYCOM, c(hepoii u 1mapom;

pacmo3HaBaTh Tela BpalleHus (LMUIUHAP, KOHYyC, cdepa u 1map) H
OOBSACHATH CLIOCOOBI MOTYYESHHSI T BPALLCHUS;

KJ1acCU(UIIMPOBATh B3aUMHOE PACIIOIOKEHUE C(ephl U MITOCKOCTH;
BBIYMCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpalleHUs,
00BEMBI U TUIOHIAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpalleHUS,
TreOMETPUUECKUX TeJl C MPUMEHEHHEM (OopMyTT;

CBOOOJHO ONMEpPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C KOMOWHALUAMU TEN
BpalleHUs] U MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy u
OMHCaHHBIM OKOJIO cepbl, chepa, BIMCaHHAS B MHOTOIPAHHUK WJIH TEJIO
BpallleHUs;

BBIUUCIISTH COOTHOLIEHUSI MEXKY TUIOIIAIIMU MIOBEPXHOCTEH U 00BEMaMHU
IT0JTOOHBIX TEI;

n3o0paxkaTb u3ydaeMble (DUTYpPBI, BBITOJHATH (BBIHOCHBIE) ILIIOCKHE
YepTEeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUIl CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUYCHHUS TEJ BPAIICHHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M MPeoOpa3oBbIBaTh HH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYI0 Ha
yepTexax U pucyHKax;

CBOOOJTHO OIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITMIOJHATH ONEPAlU HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPaBHEHHUEM B JIEKapTOBOIl cUCTEMe KOOPAHHAT;
peuaTh reoMeTpUUecKHe 3a7a4id Ha BbIUUCIECHUE YTJIOB MEXKY MPSMbIMU
U IJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUM OT TOYKU JI0 IUIOCKOCTH, B
IIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PEUICHUH;
CBOOOMHO OMEpPUPOBATh MOHSITUAMH, CBSI3AHHBIMH C JIBUKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUI;

BBINIOJIHATh M300paXE€HUsT MHOTOTPAaHHUKOB M TeJl BpaIlEHUS MpHU
napayieIbHOM — [EepPEHOCE, LEeHTPAJIbHOM CHMMETpPUHU, 3€pKaJbHON
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSMOM, MpeoOdpa3oBaHus MOA00US;
CTPOUTH CEYEHHsI MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHs IMIINHIpPA
(mapasnienbHO U MEePIEeHIMKYIISIPHO OCH), CEUEHUs1 KOHYca (MapaiebHbIe
OCHOBaHUIO U IPOXOJISIINE YEPE3 BEPIIMHY), CEUCHHUS 111apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUN: METOJ CJENO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHHUS, METO]] TIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBATh T€OMETPUUECKHUE YTBEPKACHUS;

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

pelmarp 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEJIMYNH;

OPUMEHSATH MPOTPAMMHBIE CPEACTBA U 3IEKTPOHHO-KOMMYHUKALIMOHHbIE
CHUCTEMBI IIPY PELIEHNN CTEPEOMETPUYECKUX 3a/1a4;

NPUMEHATh  TOJYYEHHbIE  3HAHWA HAa  NPAKTUKE:  CpPaBHUBATH,
aHaJM3UPOBaTh U OLICHUBATh PEAIbHBIE CUTYaAllUH, IPUMEHATh U3YUYEHHbIC
NOHATHUS, TEOPEMBI, CBOWCTBA B IMpOLIECCE IOUCKA  PELICHUS
MaTeMaTHYecKd  CQOPMYJIMPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
pealbHbIE CUTYallMM HA S3bIKE T'€OMETPUHU, HCCIENOBATH IMOCTPOCHHBIC
MOJENN C HCIOJIb30BAHUEM TE€OMETPUUYECKUX TOHATUA U TEOPEM,
anmapata anreOppl, pemaTh MNpPAaKTUYECKUE 3a7aud, CBS3aHHbBIE C
HAXOXKJIEHUEM T'€OMETPUYECKUX BEJIUYMH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUHM Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJOTHUH.



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

KoaunuecTBO 4acoB

Bcero

KonTtpoabHbie
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcebl

OcHOBHBIE NpaBWIIa U300pAKEHUS Ha
PHUCYHKE IJIOCKOCTH, MapajIeNbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

04.09.2023

[TonsiTHs cTepeoMeTpun: TOUKa, Mpsimas,
IJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHUs Ha PUCYHKE
TJIOCKOCTH, MAPAIIEIbHBIX MPSMBIX
(OTpe3KoB), CepeHBI OTpe3Ka

06.09.2023

[ToHsATHS: IEpeceKaroIuecs MIOCKOCTH,
MIEPECEeKAIOINEecs PsIMas | TIOCKOCTB;
MOJTYIIPOCTPAHCTBO

07.09.2023

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

11.09.2023

MHororpaHHUKH, U300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOLINX 0OBEKTOB

13.09.2023

MHororpaHHUKH, U300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOINUX O0HEKTOB

14.09.2023

AKCHOMBI CTEPEOMETPUH U TIEPBHIE

18.09.2023




CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBHSI U3 HUX

20.09.2023

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cnenctBus U3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
O0603Ha4YeHUS TIPSMBIX U TIIOCKOCTEH

21.09.2023

10

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

25.09.2023

11

N3o0pakenue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT Yepe3 UX
pé6pa. N3o0paxkeHune nepecedeHust
MOJYYECHHBIX IUIOCKOCTEMN. PackpammmBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

27.09.2023

12

N3o0pakenue ceueHnit mupaMuibl, Kydoa u
MIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 UX
pé6pa. N3o0paxkeHune nepecedeHmst
MOJYYEeHHBIX IUIOCKOCTEN. PackpammmBanue
MOCTPOCHHBIX ceueHun Pa3sHBIMU LIBETAMU

28.09.2023

13

N3o0pakenue ceueHnit mupaMuibl, Kyda u
MIPU3MBI, KOTOPBIE MTPOXOAT Yepe3 uX
pé6pa. N3o0paxkeHune nepecedeHust
MOJYYECHHBIX IUIOCKOCTEN. PackpammmBanue
MOCTPOCHHBIX ceueHun Pa3sHBIMU LIBETAMU

02.10.2023

14

Merton cnenoB 1Jisi HOCTPOCHUST CEUYCHHI

04.10.2023




15

Meroa crnenoB Ajisi MOCTPOCHUS CEUCHUN.
CaoiicTBa nepeceyeHuid MPSMBbIX U
IIJIOCKOCTEN

05.10.2023

16

Mertoz cienoB A1l HOCTPOCHUS CEUCHHIA.
CaolicTBa niepece4eHni MPSIMBIX U
IIJIOCKOCTEN

09.10.2023

17

[TocTpoenue ceuenunii B mupaMue, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX qepTexcei/'I M 3aIIMCh 111aroB
MOCTPOEHUS

11.10.2023

18

[TocTpoenue ceuenunii B mupaMu/e, Kyoe
o TpémM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX qepTexcei/'I M 3aIIMCh 111aroB
MOCTPOEHUS

12.10.2023

19

[TocTpoenue ceuenunii B mupaMu/e, Kyoe
o TpémM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YepTeXkKel U 3amuch 11aroB
MOCTPOEHUS

16.10.2023

20

[TocTpoenue ceuenunii B mupaMu/e, Kyoe
o TpémM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YepTeXkKel U 3amuch 11aroB
MOCTPOEHUS

18.10.2023

21

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

19.10.2023

22

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

23.10.2023




23

KouTponsHasg padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

25.10.2023

24

B3anMHOe pacnosniokeHue npsmMbIx B
npoctpancTBe. CKpeluBaroIuecs
npsivble. [Ipu3Haky ckpemuBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

26.10.2023

25

TeopeMma 0 CylIeCTBOBAHUHU U
€IMHCTBEHHOCTH IIPSIMOM MapaJuIeIbHON
JAHHOM MPSIMOM, MTPOXOSILEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEXKalIEH Ha JaHHOU
npsaMoii. Jlemma o nepeceyeHun
MapajuIeIbHbIX MPSMBIX INIOCKOCTHIO

08.11.2023

26

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

09.11.2023

27

[TapanmensHOE TPOESKTUPOBAHHUE.
OcHOBHBIE CBOMCTBA MapalICIbHOTO
poeKTUpoBaHus. M300paxeHne pa3HbIX
¢uryp B mapayieabHON NPOESKIUN

13.11.2023

28

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

15.11.2023

29

3amaun Ha NOKA3aTeEILCTBO U
HCCIIEI0BaHue, CBA3aHHEIC C
PacCIOJIOKEHUEM TIPSMBIX B POCTPAHCTBE

16.11.2023

30

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

20.11.2023




CaolicTBa napamienbHOCTH IPSIMOK U
IIJIOCKOCTH

31

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

22.11.2023

32

ITocTpoeHne cedeHns, MPOXOIALIETO Yepes3
JAHHYIO IIPSIMYIO Ha 4epTEkKe U
[apajuIeJIbHOTO APYrou npsMoi. Pacyér
OTHOILEHUN

23.11.2023

33

[MTapannenbHas MPOEKIHS, TIPUMEHEHUE JITIS
MTOCTPOCHUSI CEUeHUH Ky0a u
napauienenunena. Ceoncraa
napajjiejicumiicaa U Npu3mMbl

27.11.2023

34

[TapannensHbie mockocTH. [Tpu3Haku
MapajuIeNbHOCTU JBYX IIOCKOCTEH

29.11.2023

35

Teopema 0 nmapauieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAsIIeH
yepes TOUKY, He MPUHAAIEKAIYIO TaHHON
IUIOCKOCTH U CIIEICTBUSA U3 HEE

30.11.2023

36

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

04.12.2023

37

CBoiicTBa mapaienbHbIX MJIOCKOCTEH: 00
OTpEC3Kax MapaJlJICIbHBIX IMMPAMBIX,
3aKITIOUEHHBIX MCKAY NnapajlyICIbHbBIMUA
IUIOCKOCTSIMU; O TIEPECEUCHUN TIPSAMOM €
JBYMS IapaJljeIbHbIMU TIOCKOCTSIMU

06.12.2023




38

[ToBTropenue: Teopema [Tugaropa Ha
IUIOCKOCTH

07.12.2023

39

IToBTOpEHME: TPUTOHOMETPUS
IIPSAMOYT'OJIBHOTO TPEYTrOJIbHUKA

11.12.2023

40

CaoiicTBa Ky0a U MPSIMOYTOILHOTO
napajuiefienuneaa

13.12.2023

41

Brruncnenue UIHH OTPE3KOB B KyOe U
MPSIMOYTOJIBHOM IapajuleieuIie e

14.12.2023

42

IlepneHUKyYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPIEHIUKYIISIPHOCTH IIPSIMOM U
IIJIOCKOCTH

18.12.2023

43

[TeprieHAMKYASIPHOCTH MPAMOUN 1
mrockocty. [Ipu3nak
NEePHEHIUKYISIPHOCTH TIPSIMOM 1
MIJIOCKOCTH

20.12.2023

44

Teopema o CylIeCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOSAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
NEPIEHIUKYIISIPHON K IUNIOCKOCTH

21.12.2023

45

[1nockocTH ¥ IepNEeHAUKYISIPHBIE UM
MpsiMble B MHOTOTpaHHHUKAX

25.12.2023

46

[1110CKOCTH ¥ EPIIEHIUKYIISAPHBIE UM
IIPSAMBIE B MHOTOI'PaHHHUKAX

27.12.2023

47

[leprieHIUKYNSp U HAKIOHHAS.
ITocTpoeHue nepneHuKyIIsipa U3 TOYKU Ha
IIPSIMYIO

28.12.2023

48

[leprieHauKynsp U HAKIOHHAS.

10.01.2024




ITocTpoeHne nepneHauKyspa u3 TOUYKU Ha
PSAMYIO

Teopema o TpEX nepneHAUKYIApax

49 11.01.2024
(mpsimast u oOpaTHasi)

50 Teopema o TpEX mepneHIUKYISPAX 15.01.2024
(npsimast u oOpaTHas)

51 Yron Mexay CKpelMBarOIUMUCS 17.01.2024
MPSAMBIMU
[Touck neprieHIMKYASIPHBIX MPSMBIX C

52 MOMOIIIbIO flepneH;menﬂpHHx 18.01.2024
IJI0CKOCTEN

53 OpToroHajibHOE MPOEKTUPOBAHUE 22.01.2024
[TocTpoenue ceuenuii kyba, MpU3MBI,

54 MPaBUIbHON l'II:IpaMI/II[I)I C IIOMOIILIO 24.01.2024
OpPTOTOHAJIBHOMN MPOEKINHU
[Toctpoenue ceueHuit kyoa, IpU3MBbI,

55 MPABUIIBHOMN HI:IpaMI/Il[H C IIOMOIIBIO 25 01.2024
OpPTOTOHAJIBHOMN MPOEKINHU
CuMMeTpust B IPOCTPAHCTBE

56 OTHOCI/ITeJIVLHo miockocTH. [lnockoctu 29.01.2024
CUMMETPUI B MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHANKYJIIPHOCTH IPSIMON U 31.01.2024
IIJIOCKOCTH KaK CJIEICTBUE CUMMETPUU

53 HpaBI/IJIbHIiIe MHOrorpaHHuku. Pacuér 01.02.2024
pacCTOsTHUM OT TOYKHU JO MIIOCKOCTH

59 IIpaBunbHbIE MHOTOTpaHHUKU. Pacyér 05.02.2024

paCCTOSIHI/Iﬁ OT TOYKH JO IINTOCKOCTH




60

CriocoObl ONyCTHTH MEPIICHANKYIISAPHI:
CUMMETpHUS, CABUT TOYKHU IO
NapaieaIbHON MPAMON

07.02.2024

61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

08.02.2024

62

Kontponbnas padota "B3zanmuoe
pAacIioyIoKEHHUE MPSIMBIX U TUIOCKOCTEH B
npoctpaHcTae”

12.02.2024

63

[ToBTOpEHME: yron Mexay NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYrOJIbHUKE, TEOpEMa
KOCHHYCOB

14.02.2024

64

[ToBTOpEHME: YyTOI MEKIY
CKPEIMBAIOIIMMUCS PSIMBIMU B
MIPOCTPAHCTBE

15.02.2024

65

I'eomerpuyeckne METObI BBIYUCICHUS
yrijla MEeXAy NPsSMBIMU B MHOIOTPaHHUKAX

19.02.2024

66

JByrpanubiii yroa. CBONCTBO JTUHEHHBIX
YIJIOB ABYTPAHHOTO yria

21.02.2024

67

[Tepnienaukynsipubie miockoctu. CBOMCTBA
B3aMMHO MEPIEHIUKYISAPHBIX TIOCKOCTEH

22.02.2024

68

[Ipu3Hak nepneHaAuKyJISpHOCTH
IJIOCKOCTEM; TEOpEMA O MPSIMOM
MEepPECEUCHUS IBYX TIIOCKOCTEH
MEePIEeHIUKYISAPHBIX TPEThEH TIOCKOCTH

26.02.2024

69

[IpsiMoyronbHBII Napauienenunen; Kyo;
U3MEPEHMS, CBOMCTBA IIPSIMOYTOJILHOTO
napajuiejenumena

28.02.2024




70

Teopema 0 AMaroHanu NPsIMOYIrOJIBLHOTO
napajuiesIenunesia U ClIeICTBUE U3 Heé

29.02.2024

71

CrepeomeTpruecKre U MpUKIaJIHbIE
3aJla4d, CBS3aHHBIC CO B3AMMHBIM
PACIIOJIOKCHHUEM MPAMBIX U INIOCKOCTHU

04.03.2024

72

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napasuieNibHbIe MIIOCKOCTH B CTAHJAPTHBIX
MHOT'OTpaHHUKAX

06.03.2024

73

[Tapa mapannenbHbIX MIIOCKOCTEN HA
CKPEIMBAIOIINXCS MPSMBIX, PACCTOSIHHE
MEXy CKPELIUBAIOIIUMUCS IPSIMBIMU B
MIPOCTHIX CUTYAIUSAX

07.03.2024

74

PaccrostHre OT TOYKH 0 MIIOCKOCTH,
paccTostHUE OT TMPSMOU 10 TUIOCKOCTH

11.03.2024

75

Beluncnenue paccToOsSHUN MEXKIY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C IIOMOIIBIO
MEPIEHIUKYIISIPHON IIJIOCKOCTH

13.03.2024

76

TpéxrpaHHsblil yroy, HEpaBEHCTBA AJIsl
TpexrpaHHbIX yrioB. Teopema I[udaropa,
TCOPCMBbI KOCMHYCOB U CUHYCOB JJI1
TPEXTPAHHOTO yIyia

14.03.2024

77

DneMeHThI ChepPUIECKON TeOMETPHH:
reoJie3nYecke JMHUU Ha 3emiie

18.03.2024

78

Kontponbras padota "Y1l u
paccrosHus"

20.03.2024

79

Cucremaru3zanus 3HaHuN "MHOTOrpaHHUK
U €T0 3JIEMEHTHI"

21.03.2024

80

[Tupamuna. Bunsl nupamua. [IpaBunbaas

01.04.2024




nvpamMua

[Tpusma. [Ipsimast u HaKJTOHHASI TPU3MBI.

81 03.04.2024
IIpaBunbHas npusma

22 [Tpsmoit napan{enennnez[, 04.04.2024
IPSIMOYTOJTBHBIN Mapajuiesenumne, Kyo

23 BIZIHyKnHe MHOTOTpaHHUKH. Teopema 08.04.2024
Olinepa
Brinykibsie MHOTOrpaHHuKH. Teopema

84 Oiinepa. [IpaBuIbHBIE U MONTYIPaBUIbHbIC 10.04.2024
MHOTOTPaHHUKH

85 KonTponsHas pabota "MHororpanHuku" 11.04.2024

26 [MoHsiTHE BEKTOPA HA IIOCKOCTH U B 15042004
HPOCTPAHCTBE

87 CyMMa BEKTOpPOB 17.04.2024

88 Pa3HOCTH BEKTOPOB 18.04.2024

89 [IpaBuIo mapasienenuneaa 22.04.2024

90 YMHOXEHHE BEKTOPA Ha YHCIIO 24.04.2024
Pasnoxxenue BekTopa o 6a3ucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOM 05 04.2024
IUIOCKOCTH

92 CKaJIsIpHOE TIPOU3BEIEHUE 27.04.2024

93 Brrunciierne yriia Mex1y BEKTOpaMH B 02.05.2024
POCTPAHCTBE

94 I[IpocTeiinme 3aqa4u ¢ BEKTOPaMU 06.05.2024




08.05.2024

95 IIpocreiimue 3aga4u ¢ BEKTOPaMHU 1
96 I[IpocTeiinme 3aqa4u ¢ BEKTOPaMu 1 13.05.2024
97 IIpocreiiye 3a1a4n ¢ BEKTOPaMH 1 15.05.2024
98 O06o00mmenne 1 cucTeMaTH3alus 3HaHUH 1 16.05.2024
99 O000111eHIE U CUCTEMATH3AaIUs 3HAHUI 1 20.05.2024
100 Utorosas KOHTpOJIbHAs paboTa 1 22.05.2024
101 Wtorosas KOHTpOJIbHAs paboTa 1 23.05.2024
27.05.2024
102 O0001IeHrEe U cCUCTEMaTU3aINs 3HAHUI 3 29.05.2024
30.05.2024
OBHIEE KOJIMYECTBO YACOB 10 102 42

[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.
Teopema 06 o6bEMe tapa. [Tmomans
cdeprl. CTepeoMeTpuIeCcKUE 3a1a4H,
CBSI3aHHBIC C BEIUMCIIEHUEM 00BEMOB
11apa, IapoBOro CErMeHTa U MIapOBOTO
CEeKTOpa

78

[Tpuknamueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE ¢ 00BEMOM T1apa 1
wioaapio cgepbl. COOTHOIICHUS] MEXKIY
IUIOMIAISIMH TTOBEPXHOCTEN U 00BEMaMH
MOT0OOHBIX TET

79

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEéMa mpu mo00muu.
CrepeoMeTpHUYECKUE 3a]1a91, CBA3AHHBIC C




BbBIYUCIICHUEM 06’béMOB TCI U HJIOH.I&I[Cﬁ
MOBEPXHOCTEN

80

Konrponsnas padora "[1nomanu
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX TeT"

81

JIBxenus npoctpancTBa. OTOOpakeHMUs.
JIBrokeHus u paBeHCTBO (uryp. O6mme
CBOICTBA IBMKEHUN

82

Buasl nBukeHnil: napamiebHbIN
MepPEHOC, IIEHTpajJbHass CAMMETPHSI,
3epKajbHasi CHMMETPHS, TOBOPOT BOKPYT
NpAMOi

&3

[TpeobpazoBanus nmompoowus. [Ipsmas u
cdepa Diinepa

84

['eomeTpuyeckue 3a1aun Ha IPUMEHEHUE
JIBUKCHUS

85

Kontponbnas padota "BekTops! B
npoctpaHcTae"

86

O6o06maromee nosropenue 11 nmousTuit u
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3aI1sl 3HAHU:
"[TapaiienbHOCTh MPSAMBIX U TIOCKOCTEN
B MpocTpaHcTre"

87

Oo6o06maromiee nosropenue 11 nmousTuit u
MEeTOJI0B Kypca reometpun 1011
KJIACCOB, CUCTeMAaTHU3aI1sl 3HAHU:
"BekTopsl B npocTpaHcTse"

88

Oo6o06miaromiee nosropenue 11 nmousTuit u
MeTOoJI0B Kypca reometpun 10-11




KJ1aCCOB, CUCTeMaTH3alMs 3HAHUIA;
"BekTopsl B npocTpaHcTBe"

89

O6o6maromiee nosropenue 11 nmousruit u
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3allis 3HAHMI
"O6beM MHOTOrpaHHUKa"

90

O6o6maromee moBropenue 11 moHsTHii u
MeTOoJI0B Kypca reometpun 10-11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUIA;
"O6beM MHOTOrpaHHUKA"

91

O6o6maromee moBropenue 11 moHsTHii u
MEeTOJI0B Kypca reometpun 1011
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUIA;
"ITnomaayu MOBEPXHOCTU U O0BEMBI
KpYyIJbIX Ten"

92

O6o6maromee moBropenue 11 moHsTHii u
MeTOJI0B Kypca reometpun 1011
KJ1aCCOB, CUCTeMaTH3alMs 3HAHUIA;
"[Tnomaau MOBEPXHOCTU U O0BEMBI
KpyIJbIX Ten"

93

Hrorosas koHTpoabHAs paboTa

94

HToroBasi KOHTpoJbHASA paboTa

95

[ToBTOpeHmEe, 0600IIEHNE U
cucTeMaTHu3alus 3HaHUui

96

Hcropust pasBUTHS CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI




97

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B pA3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

98

Hcropust pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

99

Hcropust pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojb B PA3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

100

Hcropust pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojb B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTUI

101

HcTopust pa3sBUTHS CTEPEOMETPUH KaK
HayKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTUI

102

HcTopust pa3sBUTHSA CTEPEOMETPUH KaK
HayKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJMYECTBO YACOB I10
I[TPOI'PAMME

102
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