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HOACHUTEJBHASA 3AIINCKA

["'eomeTpus ABISETCA OJHUM M3 0a30BBIX KYPCOB HA YPOBHE CPEIHErO O0IIETO
o0pa3oBaHMs, TaKk KakK O0O0ECIECUMBAET BO3MOXKHOCTh M3yYEHUs JUCLHUILIINH
€CTECTBEHHO-HAYYHOW HAIPABJIEHHOCTH W MPEIMETOB T'YMAHUTAPHOIO [IUKJIA.
[TOCKOIbKY TOTMYECKOE MBILICHHAE, POPMUPYEMOE TIPU H3YUEHUH 00y YAFOIIUMUCS
MMOHATUWHBIX OCHOB T'E€OMETPHM, MPH JIO0KA3aTEIbCTBE TEOPEM W IMOCTPOCHUU
LEMOYKH JIOTHYECKUX YTBEPIKIACHUHN IIPU PELLIEHUNA TEOMETPHYECKUX 3a1a4, YMEHUE
BBIIBUIaTb W ONPOBEPrarb THUIIOTE3Bl HEMOCPEACTBEHHO HCHOJB3YIOTCS IpU
PELICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTH (PU3NUYECKUX 3a4a4.

Llens ocBOCHUs mporpaMmbl y4eOHOTO Kypea «I'eomeTpus» Ha yriryOnéHHOM
YPOBHE — PA3BUTHE HHANBUAYATBHBIX CIOCOOHOCTEN 00yUarommXcs TPH U3YYCHUN
rEOMETPAM, KaK COCTaBIANOLICH mpeaMeTHOM oOmactm «Maremartuka u
uH(popMaTHKa» Yyepe3 00€CIeUCHUE BO3MOKHOCTH MPUOOPETEHUS M UCTIOJIB30BAHUS
Oonee rmyOOKMX reOMETPUYECCKUX 3HAHWIA U ICHCTBUMN, CIENU(UIHBIX T€OMETPUH,
¥ HEOOXOAMMBIX JUISl YCIEMIHOTO MPO(ECCHOHATTEHOTO 00pa30BaHusl, CBA3aHHOTO C
VCIIOIIBb30BAHUEM MATEMATHKHY.

[IpOpUTETHBIMM 3aJa4aMK Kypca TFEOMETPUM Ha YIIIYOJIIEHHOM YPOBHE,
PACIIMPSIFOLIMMHI W YCHJIMBAOIIUMH KypC 0a30BOr0 YPOBHS, SIBIISIFOTCS:

pacuIMpeHue MPeaCTaBIeHUsT 0 TEOMETPUM KaK 4acTH MUPOBOUW KYJIBTYPBI U
(OpMUPOBAHME OCO3HAHUS B3AUMOCBSI3H TEOMETPUH C OKPYKAIOIIMM MHAPOM;

(opMUpOBaHME TPEACTABICHHUS O MPOCTPAHCTBEHHBIX (HUrypax Kak o
BOKHENIINX MaTEeMaTUYECKUX MOJEINAX, MO3BOJAIOIIMX ONMUCBHIBATE W H3y4aTb
pasHbIE SBICHUS OKPYI)KAKOLIEr0 MUPa, 3HAHWE NOHATUIHOIO arapara 1o pasaeiny
«CtepeoMeTpusy yueOHOro Kypca reOMETpHH;

(opMupoBaHME  yYMEHHWS ~ BIAACTh  OCHOBHBIMH  MOHATUSMH O
NPOCTPAHCTBEHHBIX (PUTypaX M HMX OCHOBHBIMM CBOHCTBAMH, 3HAHUE TEOPEM,
(GopMysT U1 YMEHUE HMX NPUMEHSATH, YMCHHUS JOKA3bIBaTh TEOPEMbl W HAXOIUTH
HECTAHIAPTHBIE CIIOCOOBI PELICHUS 33124,

(opMUPOBAHME YMEHUS PACNIO3HABATH HA YEPTEIKAX, MOJEIAX U B PEATbHOM
MHApPE MHOIOTPAHHUKH W Tela BpalCHUsA, KOHCTPYHUPOBATH TI'€OMETPUYECKHUE
MOJEIH,

(OpMUPOBAHNE TOHUMAHUS BO3MOKHOCTH aKCMOMATHYECKOTO IMOCTPOCHUS
MAaTEMaTHYECKAX TEOPH, (GOPMUPOBAHME MOHWMAHUS POJIM AKCUOMATUKH IPH
MIPOBEICHUHN PACCYKICHUM,

(opMUpOBaHWE YMEHUS BIAJCTh METOAAMM JOKA3aTEIbCTB W AJITOPUTMOB
peLIeHNs, YMEHUS UX TPUMEHATH, IPOBOJNUTH OKA3aTEIbHBIE PACCYIKIECHHUS B X0OI€
pELICHUsT CTEPECOMETPUYECKUX 3a4a4 M 3a0a4 € IMPAKTUYECKUM COACPIKAHUEM,
(opMUpOBaHME TPEACTABICHUS O HEOOXOAMMOCTH  JOKA3aTeNbCTB  IPH



00OCHOBAHWM MAaTEMATHUYECKAX YTBEPXKICHUH U POJIA AaKCHOMATUKH B TPOBEICHUH
JeTyKTUBHBIX PACCYKICHUH;

Pa3BUTHE M COBEPLICHCTBOBAHME WHTEIJIEKTYAIbHBIX W TBOPYECKHUX
CHOCOOHOCTEH 00yUaronMXcs, MO3HABATEIBHOW aKTUBHOCTH, UCCIICI0BATEILCKAX
YMEHHA, KpUTUYHOCTH MBILIJIEHUS, HTHTEPECA K U3YUYCHHUIO TEOMETPHH;

(opmupoBanue (YHKIMOHATBHOW T'PAMOTHOCTH, PEJICBAHTHON T'€OMETPUU:
YMEHHS PAacno3HaBaTh MPOSIBICHUS TEOMETPHUECKAX TMOHATUH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEATbHBIX KU3HCHHBIX CUTYAUUsX W MPU M3YYEHUM IPYTHX
y4E€OHBIX MPEAMETOB, TMPOSIBICHHUS 3aBUCHMOCTEl W 3aKOHOMEPHOCTEH,
MOJICTIMPOBAHUSl PEATBHBIX CHUTYyalMil, WCCIICIOBAHUS TOCTPOCHHBIX MOJETEH,
WHTEPIPETALNHN OYUYEHHBIX PE3YJIBTATOB.

OCHOBHBIMH COACPKATEIbHBIMA JIMHASAMA YYEOHOrO Kypca «['eomeTpus» B
10-11 «knmaccax sBistoresa: «lIpsMble M TUIOCKOCTM B MPOCTPAHCTBEY,
«Muororpanauku», «Tema  BpameHus», «BekTopel W KOOpAWMHATH B
MPOCTPAHCTBEY, «{BMXKEHHS B TPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®I'OC COO TpeOoBaHHE «YMETH ONEPUPOBATH
NOHATUSIMIAY, PEJICBAHTHBIMU T'€OMETPUM HA YTIYOJIEHHOM YpOoBHE 00yueHus B 10—
11 knaccax, OTHOCUTCS KO BCEM COJEP>KATEIbHBIM JIMHUSIM y4eOHOro Kypca, a
(GOpMUPOBAHME  JIOTMYECKMX YMEHWH  PACMpPEAENsAeTCs HE TOJNBKO [0
COJIEPKATENIBHBIM JIMHUSAM, HO M 1O rojgam o0yuenus. CoaepkaHue o0pa3oBaHus,
COOTBETCTBYIOILIIEE MPEAMETHBIM pPe3yjbTaTaMm OcBocHUst DenepanbHOl padoueii
OPOrpaMMbl, PACPEACTEHHBIM N0 TOJaM OOYYEHHMs], CTPYKTYPUPOBAHO TAKUM
00pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHLMAIMHAAIBHBIM BOMPOCAM 00y4YarOIIUECs
oOpalaiich  HEOAHOKPATHO. OJTO  MO3BOJSET  OPraHW30BaTh  OBIIAJICHHUE
reOMETPUYECKUMH NOHITHSIMHA W HABBIKAMH TIOCJIEA0BATENBHO U MOCTYMATENBHO, €
COOJIFOICHAEM TPUHIUNA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUSI BKJIKOYATh B OOLIYIO
CUCTEMY T€OMETPHUYECKUX MPEACTABICHUN 00yYarOIINXCS, PACIIMPAS U yrayOmsis
e€, 00pasys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa K H3yYEHHUIO T€OMETPUH HA YTAYyOIEHHOM YPOBHE MO3BOJISIET:

co3garb  yciaoBus Ui guddepeHnmanud  00OydEHHWs, MOCTPOCHUS
WHAMBUAYAIbHBIX — 00pa30BaTENIbHBIX MPOrpaMM, OOecrnedYnTh yrayOnéHHOE
W3YYCHUE TEOMETPHH KAK COCTABJIAIONICH yueOHOro npeamera «Maremarukay,

NOJArOTOBUTh OOYYAKOUIMXCS K MPOJODKEHUIO M3YyYEHUsT MAaTeMaTHKH C
yuétoM BbIOOpa Oynymeid npodeccun, obecneunBas MPEEMCTBEHHOCTh MEXKAY
o0mmM 1 TpohecCHOHATBHBIM 00PA30BAHUEM.

Ha wusyuenme yueOGHOro kypca «l'eomerpusy» Ha YriayOJIIEHHOM YPOBHE
orBoautcs 204 vaca: B 10 knacce — 102 yvaca (3 yaca B Heaeno), B 11 kiacce — 102
yaca (3 yaca B HEJEIIO).



COAEPKAHUE OBYYEHUA
10 KUIACC

IIpsiMbIe M MJI0CKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ cTepeoMeTpun. Touka, npsMas, IUIOCKOCTS,
npOCTpaHCTBO. [lOHATHE 00 aKCHOMATMYECKOM TMOCTPOEHUHM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX.

B3anmHOe pacrnoyiooKEHUE TMPSAMBIX B MPOCTPAHCTBE. IEPECEKAIOIINECH,
napajuieJibHele W CKpelMBarolmecss npsamele. [Ipu3Hakym cCkpelmBarommxcs
npsAMBIX. 11aparuieIbBHOCTE NPAMBIX U IIJIOCKOCTENW B IMPOCTPAHCTBE: NapalIeiIbHbIE
[PSAAMBIE B IPOCTPAHCTBE, MAPALIENBHOCTD TPEX NPAMBIX, MAPAIIIENBHOCTE MPAMOM
U TUIOCKOCTH. [lapaiieibHOE M LEHTPAbHOE MPOCKTUPOBAHUE, M300PAKEHUE
¢uryp. OCHOBHBIE CBOWCTBA MAPAIEIBHOIO MPOeKTUpoBaHus. M300pakeHue
Guryp B mapajuieaIbHONW MPOCKIUKU. YTJIBl ¢ COHANPABICHHBIMA CTOPOHAMM, YTOJ
MEXIY MPAMBIMA B POCTpaHCTBE. [lapajiienbHOCTh MIIOCKOCTEN: MapalielibHbIE
IJTIOCKOCTH, CBOWCTBA apaylyIeIbHBIX IJTIOCKOCTEH. [Ipocreiimue
OPOCTPAHCTBEHHbIE  (UIYpPBl HA IUIOCKOCTH: TETPAdAp, NapalICIeNUNe,
MMOCTPOCHUE CEUCHUM.

[leprieHAUKYIAPHOCTE HPAMOM M TJIOCKOCTH: NEPIEH IUKYJIAPHBIE NIPSMBIE B
[POCTPAHCTBE, NPAMBIC MAPAIENBHbIE W MEPHEHAUKYJISIPHBIE K IIJIOCKOCTH,
MPU3HAK NEPHEHAUKYIAPHOCTH MPAMOA M IIOCKOCTH, TeOopeMa O MPAMOW
[EPIEH IUKYIIAPHON IIJIOCKOCTH. OproroHasibHOE [IPOCKTUPOBAHUE.
IleprieHAUKYIAP U HAKIIOHHBIE. PACCTOSHAE OT TOYKU 10 MJIOCKOCTH, PACCTOSTHUE
OT IPSAMOH 10 MIOCKOCTH, MPOEKIMs (PUTypsl HA MIOCKOCTh. [[epneH MKy s pHOCTD
IJIOCKOCTEN: MPU3HAK MEPHEHAUKYIAPHOCTH ABYX IUIOCKOCTEN. Teopema 0 TpEX
[EPIEH IUKYIIAPAX.

Yribl B MPOCTPAHCTBE. VIO MEXKAY HPAMON M IUIOCKOCTHIO, ABYTIPAHHBIN
VIOJI, IMHEWHBIA YroJI ABYTPAHHOrO yria. TpEXrpaHHbId U MHOIOTPAHHBIE YIJIBL
CBOJCTBA IUTOCKUX YIJIOB MHOTOTPAHHOTO yria. CBOKWCTBA IUTIOCKUX U IBYTPAHHBIX
VIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB M CHHYCOB JUI TPEXTPAHHOTO YIJIA.

MHororpaHHuKHu

Buael MHOrOrpaHHuUKOB, pa3BEpTka MHOrorpaHHvka. [Ipusma: n-yroyipHas
npu3Ma, npsaMas U HAKIIOHHAS MPU3MBbI, OOKOBAs W MOJIHAS OBEPXHOCTh MPU3MBI.
[Tapayuienenunen, NpsMOYTrOJAbHBIN MapaJUISIICIUIIE U €ro cBoicTBa. Kparuaiimme
MyTH HA TOBEPXHOCTH MHOrOrpaHHuka. Teopema Oiinepa. IIpocTpaHCTBEHHAs
teopeMa [Iudaropa. [Tupamuaa: n-yronpHas nupaMmua, NpaBUbHAS U YCCUEHHAS
nupamMuael. CpoiicTBa péObep M OOKOBBIX TIpaHEll NPABWIBHON NUPaMUJIBL
IIpaBuiibHBIE MHOTOIPaHHUKH. IpaBUJIbHASA NpPU3Ma W IpaBWIbHAA MHAPAMHIA,



PaBWIbHAS TPEYTOJbHAS NMPAMKIA U TPaBWIIBHBIN TETpasaAp, kKyO. [Ipeacrapienue
O MPAaBUJIBHBIX MHOTOIPAHHUKAX: OKTA3Ap, JOAECKAdAP U UKOCABAP.

BeluricieHue 3JEMEHTOB MHOTOIPAHHUKOB. péOpa, OWaroHaJH, YIJIbL.
[Tnomaae OOKOBOH MOBEPXHOCTH M MOJHOW MOBEPXHOCTH NPSIMOH MPU3MBL,
IUIOIIA/Ib OCHOBAHHMIA, TEOpeEMa 0 OOKOBOI MOBEPXHOCTHU MPAMOW mpu3Mebl. [ Lmoimans
OOKOBOIl MOBEPXHOCTM M TMOBEPXHOCTH TMPABUIIBHOW MUPAMHIbI, TEOpPEMa O
ITOIIAN YCEUYEHHON TUPaAMUIEL.

CuMMeTpuss B TPOCTPAHCTBE. OIJIEMEHTBI CUMMETPUM  TPABHJIBHBIX
MHOTOTPAaHHUKOB. CHUMMETpUsT B TPABUIIBHOM MHOTOIPAHHUKE. CUMMETPUS
napajuieJienunena, CAMMETPUS MPABWJIBHBIX MPHU3M, CUMMETPUS MPaBUIILHOMN
[IAPAMHAIBL.

BekTopbl H KOOPAHHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOP B NPOCTPAHCTBE, HYJIEBOW BEKTOP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHAMPABJICHHLIE W  IPOTHUBOIOJIOKHO
HaIpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [eMCTBUSA C BEKTOPAMU: CIIOKEHUE
W BBIUMTAHUE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yncso. CBOMCTBA CIIOKEHHST BEKTOPOB. CBOICTBA YMHOKEHHS BEKTOPA HA YUCIIO.
IToHdaTHE KOMIUTAHApHBIE BEKTOPBI. [IpHU3HAK KOMILIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapauienenunena. Teopema 0 pas3ioKEHUM BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM ~ BekTOopaMm.  [IpamoyroneHas  cucTtemMa  KOOpAMHAT B
npoctpancTBe. Koopaunarel BekTopa. CBsi3b MEXAY KOOPAMHATAMH BEKTOpA M
KOOPAMHATAMHA TOYEK. YTOHn MEXAy BeKTopamu. CKaISIPHOE MPOU3BEACHUE
BEKTOPOB.

11 KUIIACC

Tesia BpalueHus

[ToHsATHS: UWIMHAPHYECKAS TOBEPXHOCTh, KOHHMYECKAs IOBEPXHOCT,
cepuueckas MOBEPXHOCThb, OOpa3yrolIuMe MNOBEpXHOCTEH. Tema BpameHus:
HUIVHAP, KOHYC, YCEUEHHBII KOHYC, cdepa, map. BzaumHoe pacnoyioxkeHue chepbl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M300pakeHue Ten BpalieHus: Ha
TIOCKOCTH. Pa3BépTka nunuHapa v konyca. CuMMeTpust cepsl U mapa.

OO0béM. OcHOBHBIE cBoiicTBAa 00BbEMOB Ten. Teopema 00 00béEME
NPSAMOYTOJIbHOTO Tapajulefienunena W CieacTBust U3 He€. OObEM npsaMoi u
HAKJIOHHON MPU3MBIL, IJIMHIPA, MAPaMUAbl U KOHyca. OOBEM IMIapa U 1apoBOro
CETMEHTA.

KomOuHanmu Ten BpamieHus M MHOTOrpaHHUKOB. [lpu3ma, BnucaHHas B
LWIAHAP, ONHCaHHAs OKoJo IwuMHApa. llepeceuenune cdepel M mapa ¢
wiockocThro. Kacanne mapa v cheprl IoCKOCThrO. [[OHSATHE MHOTOrpaHHUKA,
OMHUCAHHOTO OKOJO0 c(depbl, cPepbl, BMUCAHHOW B MHOTOTPAHHMK WM TEJO
BpAILICHUSI.



[Tnomaae MOBEPXHOCTH LMIMHAPA, KOHyCa, MIoWanab cepbl U €€ 4acTei.
[Tonobue B mpoctpancTBe. OTHOLICHWE OOBEMOB, IIOLIANCH MOBEPXHOCTEH
nonoOHbIx ¢uryp. [IpeobOpasoBanue noaodus, romoreTHs. PemieHuwe 3aaad Ha
TUIOCKOCTH € MCIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB M TEJT BPALIECHUS: CCUCHUSI IIUIHHIpA
(mapajyielbHO W NEPHCHAMKYJSIPHO OCH), CEYCHHS KOHyca (MapajuieibHBIC
OCHOBAHUIO W MPOXOISIINE YEPE3 BEPLIAHY ), CCUEHUS IAPa, METOABI MOCTPOCHHUS
CEUCHUH: METOJ CIIEI0B, METOJ BHYTPEHHETO MPOCKTHPOBAHMS, METOJ MEPEHOCA
CEKYILEN TTOCKOCTH.

BekTopbl M KOOpPAMHATHI B IPOCTPAHCTBE

Bekropsl B mpocTpancTBe. Onepanuu HaJl BEKTOpaMH. BEKTOPHOE YMHOKEHUE
BEKTOpOB. (CBOICTBA BEKTOPHOTO YMHOKEHHs. [IpsMoyrojibHas cucrema
KoOpauHar B mnpoctpaHcTBe. KoopaumHartel BekTtopa. PasnoskeHwe BekTopa Mo
0azucy. KoopaArHATHO-BEKTOPHBII METOJI TPHU PEHIEHUN T€OMETPUUECCKUX 3a/1a4.

J{BHKEHHUS B IPOCTPAHCTBE

JIBwokeHust mpoctpaHcTBa. OToOpaskeHus. J[BUKEHUST M PABEHCTBO (UTYP.
OOumme cBoiicTBa MABW>KCHHMA. Buabl JBUKEHWH: napajuleNibHBIA  TEPEHOC,
LIEHTPAJIbHAsl CUMMETPUS, 3€pPKajibHas CUMMETPHS, MOBOPOT BOKPYI MPSIMOMN.
[TpeoOpazoBanus nogodus. [Ipsmas u cepa Ditnepa.



IHNIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA YUEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

1) rpaknanckoe BOCIMTAHHE:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3ALIMK 00YYAOIIErOcs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO O0IIECTBA, MPEACTABICHHAE O MATEMATHYECKUX
OCHOBaX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYP, SIBJICHHW, MPOLEAYP
IrpaKIaHCKOro  oOmecTtBa  (BBIOOPBI,  OMNPOCHI W JIPYro€),  yMEHHUE
B3aMMOJCHCTBOBATh C COLMAIBHBIMA MHCTUTYTAMM B COOTBETCTBMM C HX
(YHKIMAMHA U HA3HAYEHUEM;

2) NaTpUOTHYECKOE BOCIIUTAHME:

c(hOPMUPOBAHHOCTH POCCUICKON TpakTaHCKOM MICHTUYHOCTH, YBAKCHHUS K
MPOLLJIOMY M HACTOSILEMY POCCHHACKOW MAaTEMATHKH, LIEHHOCTHOE OTHOLICHUE K
JOCTIDKCHUAM POCCUMCKUX MATEMATUKOB U POCCHUHCKON MaTeMaTHYECCKOM IIKOJIBL,
UCIOJB30BAHUE 3THUX JOCTIKCHWH B JAPYIrUX HAyKax, TEXHOJOrMsX, cdepax
3KOHOMUKH,

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHHCKOrO Hapoaa, CPOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHMSI, STUYECKOIO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM NOCTMIKEHUH HAYKH U AEATENBHOCTBIO YYEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJa B IOCTPOEHUE YCTOWUMBOrO Oy IyIIErO;

4) 3cTeTn4ecKoe BOCIIUTAHME:

ACTETUYECKOE OTHOIUIEHWE K MHPY, BKIIHOUAS 3CTETHKY MaTEMAaTUUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 33144, PEIICHHIA, PACCY>KAECHUI, BOCIPUUMYHBOCTD K
MAaTEMATUYECKUM ACTIEKTaM PAa3JIMYHbIX BUJOB UCKYCCTBA,

5) pusnueckoe BocnuTanue:

C()OPMUPOBAHHOCTh YMEHHUS TNPUMEHATH MATEMATHUYECKAE 3HAHUS B
MHTEPECAX 30POBOT0 M 0€30MacHOro o0pasa >KM3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 370POBBIO (30POBOC MHUTAHWE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHH U
OTJIbIXa, PeryysipHas Gpu3nueckas akTUBHOCTD), (PM3MUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-0310POBUTEIBHON NEATENBHOCTBIO,

6) Tpy10BO€ BOCIIUTAHHE:

TFOTOBHOCTb K TpPYAY, OCO3HAHHWE LIEHHOCTH TPYIOIIOOUs, HHTEPEC K
pa3mauHbIM  cepaM  TPO(ECCHOHATIBHOW — ACITENBHOCTH,  CBSI3aHHBIM €
MATEMATHKOW M €€ MPUWIOKCHHUSIMH, YMEHHE COBEPLIATh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccu M PEaM30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TUIAHBI,
FOTOBHOCTb M CIOCOOHOCT K  MATEMarTH4eCKOMy  OOpa3oBaHUKD U



caM000pa30BaHUI0 HA MPOTSHKEHUM BCEH KM3HU, TOTOBHOCTH K AKTHBHOMY
YYACTHIO B PELICHUAH MPAKTUYECKUX 3a1a4 MATEMATHYECKON HATIPABICHHOCTH,

7) 3K0/10THYeCKOe BOCIIHTAHHE:

C()OPMUPOBAHHOCTh  3KOJIOTUYECKOW  KYJIBTYpbl, TIOHAMAHWUE BIMSHUS
COLIMAIIBHO-3KOHOMHYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHON M COLMANIBHOM
Cpeabl, 0CO3HAHUE MIOOATBHOTO XapaKTepa SKOJOTHYECKUX MPOOIEM, OpUEHTALUS
HA MPUMEHEHHE MATeMAaTHUYECKUX 3HAHWA s pEleHus 3anad B 00jacTu
OKPYXKAKOIIEH Cpepl, IUIAHUPOBAHUE TOCTYNKOB W OLEHKA MX BO3MOKHBIX
NOCTIEACTBUM JUIsl OKPYIKAOLIEH CpebL;

8) neHHoOCTH HAYYHOI O IO3HAHMS:

C()OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKHA M OOLICCTBEHHON MPAKTUKHW, MOHUMAHUE MATEMATUYECKOM
HAYKH KaK CEePbl YETOBEUECKOM AEATEIHOCTH, 3TANOB €€ PA3BUTHS U 3HAUUMOCTH
JUISL PA3BUTHUS LUBUJIM3ALKAN, OBIAJCHHAE S3bIKOM MATEMATUKHA U MAaTEMATUYECKON
KyJbTYPOH KaK CPeACTBOM MTO3HAHUS MUPA, TOTOBHOCTH OCYILECTBIISATH MTPOCKTHY IO
M UCCJIEI0BATENBCKY IO JEATENbHOCTD UHANBUAYAIBHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

ba3osble jJornyeckue aeiicrus:

BBISBIIAT M XAPAKTEPHU30BATh CYIICCTBEHHBIE NPU3HAKM MAaTEMATUUYECKHUX
OOBEKTOB, TOHATHN, OTHOLIEHWA MEXIy MNOHATHIMH, (QOPMYITUPOBATH
OTPEACTICHUS TOHATHI, YCTAHABIMBATH CYLICCTBEHHBIN MPU3HAK KIACCU(UKALMY,
OCHOBaHUs 17151 0000UICHHS U CPABHEHMSI, KPUTEPUX TPOBOAMMOI0 aHAJIN3A,

BOCIIPUHUMATh,  (QOPMYyIMpOBaTb W NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTENbHBIC U OTPULATENIbHBIC, EAMHUYHBIC, YACTHBIE H OOIIUE, YCIIOBHBIC,

BBISIBIIAITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBS3U U MTPOTUBOPEUYMS
B (paKkTax, JAHHBIX, HAOIIOACHUSAX W YTBEPKACHUSX, MPEIIaratb KPUTCPUH IS
BBISBJICHHS 3aKOHOMEPHOCTENA W ITPOTHUBOPEUN,

JIENaTh BBIBOABI C HCMOJIB30BAHMEM 3aKOHOB JIOTMKH, JECIYKTUBHBIX U
MHIAYKTUBHBIX YMO3aKIIFOYEHHU I, YMO3AKIFOUEHUH 110 aHAIOT UM,

ITPOBOJUTE CAMOCTOSTENBHO JTOKA3ATENBCTBA MATEMATHYECKUX YTBEPIKACHUI
(MpsiMbIE W OT MPOTHUBHOTIO), BEICTPANBaTh APryMEHTALUIO, TPUBOAUTE TPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHUS U BBIBOIBL,

BbIOMpaTh Crmoco0 pelieHust ydeOHOW 3amaun  (CpaBHUBATh HECKOJBKO
BApHAHTOB PEIIECHMS, BEIOMPATh HAMOOJIEE MOIXOASIINI C YYETOM CaMOCTOSATEIBHO
BbIICJICHHBIX KPUTECPHEB).

ba3oBble uccienoBarebCKHe AeiiCTBUS:



UCIOJIb30BaTh BONPOCHI KaK MCCIAEAOBATEIBCKANA WHCTPYMEHT MO3HAHUS,
(GopMynupoBaTh  BOMPOCHI,  (PUKCHPYIOIIME  MPOTUBOPEUME,  OpolieMy,
YCTAHABIIMBATh MCKOMOE W JAHHOE, (POPMHPOBATH TMNOTE3Y, APTYMEHTHUPOBATH
CBOIO MO3HILIAI0, MHEHUE,

NPOBOANTH CAMOCTOSTENBHO CIUIAHWPOBAHHBINA 3KCIEPUMEHT, UCCIICOBAHHE
N0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ECKOro 0OBEKTa, SIBJICHHUS, POLIECCa,
BBISIBJICHUIO 3aBUCUMOCTEH MEXKy OOBEKTAMH, SIBICHUSMH, TPOLIECCAMMU;

CaMOCTOATEBLHO (POPMYJIMPOBATh OOOOIICHHWS W BBIBOJBI MO PE3yJibTaTaM
OPOBCAEHHOTO  HAONIOACHHWS, WCCIENOBAHUS, OLICHWBATH  JOCTOBEPHOCTH
MOJTYYSHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IICHUIA;

OPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, A& TAKXKE BBIABUIATH
NPEINOIOKEHUS O €r0 PA3BUTUHU B HOBBIX YCITOBUSIX.

Padora ¢ naopmanmueii:

BBISBJIATH AS(PUUIUTEl HHPOPMALMH, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA
BOMPOC U ISl PELICHUS 3a/1a4H,

BbIOMpaTh HHPOPMALIMIO U3 HCTOYHUKOB PA3JIMYHBIX THIIOB, AHAJTM3UPOBATh,
CUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIMIO PA3TMYHBIX BUAOB U POpM
NPEICTABICHNUS,

CTPYKTYPUPOBATh WMH(OPMALMIO, NPEIACTABIATh €€ B Pa3IU4HbIX (Popmax,
WLTIOCTPUPOBATH IPaPUUECKH,

OLICHUBATh HaAEKHOCTh uH(popManuu no CaMOCTOSITENTLHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIE Y4eOHbIe AeiiCTBUS

OO01menne:

BOCIIPUHUMATh U (POPMYJIIMPOBATE CY>KICHHS B COOTBETCTBUM C YCIIOBUSIMU U
LEJSIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAYKATh CBOKO TOUKY 3PEHHUS B YCTHBIX
M THMCBbMEHHBIX TEKCTaX, JaBaTb MOSCHEHHWSA II0 XOAy peELIEHUs 3aJayu,
KOMMEHTUPOBATH IMOYYEHHBIN pe3yJIbTar,

B X0/¢ OOCYXKIEHHUS 3a7aBaTb BONPOCHI MO CYIIECTBY OOCYKIAEMOH TEMBI,
npoOJieMbl, pPEIacMOl 3adaud, BBICKA3bIBaTh HWJIEW, HALECJICHHBIE HA TOMCK
pELIEHUs, COIOCTABIATE CBOM CYKACHUSA € CYKIACHUAMHM APYIMX YYaCTHHUKOB
auanora, 0OOHApYXMBaTh PA3JIMUME M CXOACTBO MO3ULMI, B KOPPEKTHOWH (opme
(OopMyITMPOBATH PA3HOIIIACHS, CBOM BO3PAKCHHS,

MPEACTABIIATE PE3YIIBTAThI PELICHUS 3aa4, SKCIEPUMEHTA, UCCIEA0BaHNUA,
NPOEKTa, CaMOCTOSATENIBHO BBIOMPATh (OpMaT BBICTYIUICHHS C YYETOM 3ajad
NPE3EHTALMA U OCOOCHHOCTEH ay IUTOPHUH.

PeryasituBHbIe YHUBEpCAJbHbIE Y4eOHbIE JeiiCTBUS
Camoopranusanusi:



COCTABJISITh IJIaH, aJITOPUTM PEIICHUS 3a/1a4¥, BHIOUPATh CIIOCOO PEUICHUS C
YUETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEHN, apryMEHTHPOBATh
1 KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ YU4ETOM HOBOH MH(pOpMAIINK.

CaMOKOHTPOJ/Ib, SMOIUOHAJILHBIN HHTEJJIeKT:

BJIAJCTh  HABBIKAMM  TO3HABATEJBbHOW  peIeKCMM  KaK  OCO3HAHWS
COBEPIIACMBIX JICHCTBUIM M MBICIIMTEIBHBIX MPOIECCOB, UX PE3YJbTATOB, BIAACTh
cnoco0amMu  CaMOMPOBEPKH, CAMOKOHTPOJIS MPOIEccCa M PE3ysibTara PEHICHUS
MaTEMATHYECCKOM 3a1a4H,

NPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPH PEUICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENIBLCTB, JAHHBIX,
HAWJEHHBIX OMIUOOK, BBISIBJIEHHBIX TPYHOCTEHH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBUSAM, OOBICHSITH PUYUHBI
JOCTHKCHUS WA HETOCTHKCHUST PE3YJIBTATOB JICATECILHOCTH, HAXOAUTh OILIMOKY,
JaBaTh OLIEHKY MTPUOOPETEHHOMY OTIBITY.

CoBMmecTHAsI 1eSITEILHOCTD:

MOHUMATh M MCIOJIb30BAaTh MPEUMYINECCTBA KOMAHAHOW W WHAWUBUYATIbHON
pabOThl MpU PEHICHUA YYE€OHBIX 3aJa4y, MNPUHUMATh I[E€Jb COBMECTHOMR
JEATENBHOCTH, TUIAHUPOBATh OPraHU3allii0 COBMECTHOH padOThI, paclpeneisTh
BU/JIbI pabOT, 1I0rOBapUBaThCs, 00CYKIATh MPOIIECC U PE3YbTaT padoThl, 00001ATh
MHCHUS HECKOJILKUX JIFOJICH;

Y4acTBOBAaTh B IPYMIOBBIX (opmax paboTel (0OCYKAcHHs, OOMEH MHEHUA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJHSATH CBOK YaCTh PaO0THI U KOOPJAUHUPOBATh
CBOM JICUCTBHS C IPYTUMH YJICHAMHW KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIAa
B OOmMHA TPOAYKT MO KpUTEpUsM, CHOPMYJIMPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICTICTBUSL.

HPEAMETHBIE PE3YJIBTATDBI

K koHnity 10 kinacca 00yyaromuiicst HAyYUTCS:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU MMOHSATUSMH CTEPEOMETPUM MPH
PEUICHUY 3a/1a4 ¥ MPOBCICHUM MATEMATHYCCKUX PACCYKICHMUIA,

e TMPHUMEHATH AKCHOMBI CTEPEOMETPUU W CICACTBUS M3 HUX MPU PCIICHUH
TEOMETPUYECKUX 3314,

e KJIACCH(PUIMPOBATh B3aUMHOE PACHOJIOKCHUE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE,

e CBOOOJHO OMNEPUPOBATH TMOHSATHUSMHU, CBSI3aHHBIMM C yIJIaMH B
MPOCTPAHCTBE. MEXAY NPSAMBIMA B MNPOCTPAHCTBE, MEXKIY MPIMOA H
IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHATUSMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacro3HAaBaThb OCHOBHBIC BHIbl MHOTOTPAHHUKOB (MPU3MA,
NUPAMHAJA, MPSAMOYTOJbHBINA Napajuienenunen, Kyo),

e KiaccMPUUMPOBATL  MHOTOTPAHHWUKW, BBIOMpAs  OCHOBAHWS  JUIs
KJlaccu(puKanuu;

e CBOOOAHO OMNEPUPOBATH MOHSATUSMH, CBA3AHHBIMH C  CCYCHHEM
MHOTOTPAaHHHUKOB TJIOCKOCTBIO;

e BBINOJHATH  MAPAJUICIBHOE, LHEHTPAIBHOE W OPTOTOHAJIBHOE
NPOEKTUPOBAHKE (PUTYP HA IITOCKOCTD, BBITOJIHATE H300paKeHUs PUTyp Ha
TUIOCKOCTH,

e CTPOUThH CEUYCHUS MHOTOTPAHHUKOB PA3JIMYHBIMA METOJAMH, BBIMOIHATH
(BBIHOCHBIE) TTOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BHU/JI CBEPXY, COOKY, CHU3Y;

e BBIYHACIATH IUIOIIAAM  TIOBEPXHOCTEH  MHOTOIPAHHUKOB  (MPU3MA,
nupaMmuaa), FCOMETPUUYECKUX TENT ¢ TPUMEHEHUEM (HOPMY.T;

e CBOOOJHO OMEPUPOBATH MOHATHIMH. CHMMETPHUSI B MPOCTPAHCTBE, LEHTP,
OCb U MJIOCKOCTh CHMMETPHH, LIEHTP, OCh U IMJIOCKOCTh CAMMETPUH (PUTYPBI,

e CBOOOAHO OMEPUPOBATH MOHSATHAMH, COOTBETCTBYIOLIMMM BEKTOpPaM W
KOOPJAMHATaM B TPOCTPAHCTBE,

e BBINOJHATH ACHCTBHS HAJ BEKTOPaMU;

e pelaTh 33JaYM HA JOKA3aTEIbCTBO MATEMATHYECKUX OTHOIICHWUH W
HAXOKICHUE TEOMETPUYECKUAX BETMYMH, TPUMEH SISl HK3BECTHBIC METOIbI TPH
PELICHUM MAaTEeMATUYECKUX 3a7a4 MOBBILICHHOTO W BBICOKOTO YPOBHS
CJIO’KHOCTH,

e MPHUMEHATH NPOCTEHINKAE NPOTPAMMHBIE CPEACTBA W SJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PELICHAN CTEPEOMETPUYECCKUX 33124,

e W3BJEKATh, NPEOOPa3OBBIBATE M HMHTEPOPETUPOBATH HMH(POPMALKIO O
OPOCTPAHCTBEHHBIX TE€OMETPUYECKMX (QUrypax, TMPEACTABICHHYIO Ha
YepTekax U pUCYHKax;

e TNPHUMCHATH TMOJYYECHHBIC 3HAHWS HA TMPAKTUKE. CPAaBHUBATh W
AQHAJIM3UPOBATh PEATBHBIE CUTYAlMH, MPUMEHATh U3YUYCHHBIC MOHSATHS B
OpoUecce TMOMCKA PEUICHHS MAaTeMaTH4ecKu  C(pOpMyIHMpPOBAHHON
npoOJIEMbI, MOJAEIUPOBATh PEAIbHBIE CUTYallMd HA S3BIKE TEOMETPHH,
UCCIICIOBATh MMOCTPOCHHBIE MOJAETN C UCHOJB30BAHUEM T€OMETPHUUECKHUX
NOHATANA M TEOpEM, ammnapara anreOpbl, peliaTh MPAKTUYECKUE 3aJayM,
CBSI3AHHBIE C HAXOXKJACHUEM F€OMETPHUECKUX BEJIMUMH,

e HWMETh NPEIACTABJICHHS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUU KaK
COCTaBHOM 4acTh PyHIAMEHTA Pa3BUTHUS TEXHOJIOTHA.

K koniry 11 kiacca oOyyaromuiicst HAyYUTCS:



CBOOOJIHO OMEPUPOBATH MOHSATHAMM, CBSI3AHHBIMU C LIMJIMHIPUYECKOH,
KOHUYECKOH W CQEPHUYECKON TMOBEPXHOCTSAMHM, OOBICHITH CHOCOOBI
NOJTYYCHHUS;

ONEPUPOBATH MOHITUSMU, CBI3AHHBIMU C TEJIAMK BPALUCHUS: [IMJIMHAPOM,
KOHYCOM, c(pepoii u 1apom;

pacro3HaBarTh Tena BpallcHus (LWIMHAP, KOHYC, cdepa w map) u
OOBSICHATB CIIOCOOBI OJYUYECHHUS TN BPALUCHHUS;

KJTaCCU(PUIIMPOBATH B3AaUMHOE PACIONIOKEHUE CHEPBI U MIIOCKOCTH,
BBIUUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB W TEN BpaLICHUS,
00BEMBI M TUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHMKOB W TEJ BpALICHUS,
TrEOMETPUYECKUX TEJ C MPUMEHEHHEM (POPMYIT,

CBOOOJHO OMEPUPOBATH TOHSATUSIMU, CBS3aHHBIMU C KOMOWHALMSMHU TEJ
BpALLICHUS] U MHOTOTPAaHHWMKOB. MHOTOIPaHHUK, BIUCAHHBIH B cdepy u
OIMMCAHHBIA OKOJIO CQepbl, cdepa, BNUCAaHHAsE B MHOTOTPAHHUK WJTK TEJIO
BPALICHMUS;

BBIUUCIIATH COOTHOIIEHUSI MEXY MJIOUIAIMU MOBEPXHOCTEN U 00BEMaMU
MMOJTOOHBIX TEII,

n300paxkarb W3ydacMble (DUTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEKH U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUIYp: BHI CBEPXY, COOKY,
CHM3Y, CTPOUTh CEUCHHUSI TEJT BPALLICHMUSI,

W3BJICKaTh, WHTEPNPETUPOBATh W NpeoOpa3oBbIBaTh WH(MOPMALMIO O
OPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, NPEACTABICHHYI Ha
YepTeKax U PUCYHKaX;

CBOOOIHO ONMEPUPOBATH MOHATUEM BEKTOP B TPOCTPAHCTBE,

BBIMOJIHATE ONEPALMK HAJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOPAMHAT;
pelarh TeOMETPUUECKUE 33Ja4M HA BBIYUCIICHHUE YITIOB MEXKY MPSIMBIMU U
TUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHM J0 TJIOCKOCTH, B LIETIOM,
HA MPUMEHEHUE BEKTOPHO-KOOPJAMHATHOTO METOA MPU PELICHUY;
CBOOOJHO OMNEpUPOBaTh TMOHATHSMM, CBS3aHHBIMM C JIBUKCHHEM B
MPOCTPAHCTBE, 3HATHh CBOWCTBA JBUKEHUM,

BBIMOJIHATE M300PaXCHUS MHOTOTPAaHHMKOB W TEN BpalICHUS TpU
MapajuIeIbHOM  THEPEHOCE, LEHTPATBHOW CHUMMETPHUM, 3€PKAJIBHOMN
CUMMETPHUH, MIPH MOBOPOTE BOKPYT MPSAMOiA, MpeoOpa3oBaHus MOA00uUS;
CTPOUTH CEUECHHUS MHOTOIPAHHMKOB U TEJ BPALICHUS: CEYCHUS LMJIMHAPA
(mapasiesIbHO W MEPIECHIUKYIISPHO OCH), CEYEHUST KOHyca (MapaljiebHbIC
OCHOBAHUIO ¥ MPOXOASIIME YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIOJb30BaTh METOMbl TOCTPOCHUS CEYEHWI: METOH CIEN0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO EPEHOCA CEKYILEH TIIIOCKOCTH,



JIOKa3bIBaTh FEOMETPUUECKUE YTBEPIKIACHNUS,

OPUMEHATh TEOMETPUYECKHE (PAKThl JUISl PEIIEHUS CTEPEOMETPUUYECCKUX
3a7a4, OPEANOJIararoIiuX HECKOJIBKO IIaroB PEIICHUS, €CIIH YCIOBUSA
NPUMEHEHUS 3a/1aHbI B IBHOW M HESIBHOM (hopMe;

pemiares 3aJa4d Ha JI0Ka3aresIbCTBO MaTeMaTHYEeCKUX OTHOLUEHWA U
HaXO0KIECHUE TEOMETPUYECKUX BEJIUYMH,

IIPUMEHATE MPOrPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBI [TPH PEILIEHUU CTEPEOMETPHYECKHX 3a1aY,

IIPUMEHSATH IOy YEHHBIE 3HAHUS HA IPAKTUKE: CPABHUBATH, AHAJIU3UPOBATH
U OLEHMBATH pPEAJbHbIC CUTYAlMH, TMPUMEHATH H3YYECHHBIE MOHATHSA,
TEOPEMBI, CBOWCTBA B IMPOLECCE IMIOMCKA PEIICHUS MareMaru4ecKu
c(hOpMYIUPOBAHHONW MPOOJIEMBI, MOJECIMPOBATh PEAJIbHBIE CUTyallud Ha
A3bIKE TEOMETPUH, UCCIEN0BATH MOCTPOECHHBIE MOJIENN C UCITOJIB30BAHUEM
FEOMETPUYECKUX TIOHATHH W TEOpeM, anmapara anredpbl, pelarb
[PAKTUYECKUE 3a[auM, CBSA3AHHBIE C HAXOXKIEHUEM TECOMETPUYECKHUX
BEJINYMH,

UMETh TPEACTABICHUsT 00 OCHOBHBIX 3Tanax Pa3BUTHS TEOMETPUM Kak
COCTaBHOM 4acTh PyHIAMEHTA PA3BUTHUS TEXHOJIOTHIA.






















































MTOMOLLBIO
OpPTOrOHAJBLHON
IPOEKIUN

56

Cummetpus B
MIPOCTPAHCTBE
OTHOCHUTEJILHO
MJIOCKOCTH.
ITnockoctu
CUMMETpPUH B
MHOTOIPaHHHUKAX

57

IIpusnaxk
NEePNEeHAUKYJIAPHOCT
U IIPSIMON U
MJIOCKOCTH KaK
CJIENCTBUE
CUMMETPUHN

58

IIpaBunbHbIE
MHOTOTPaHHMKH.
Pacuér paccrosinuii
OT TOUKH 10
MJIOCKOCTH

59

IIpaBunbHbIE
MHOTOTPaHHMKH.
Pacuér paccrosinuii
OT TOUKH JI0
MJIOCKOCTH

60

CriocoObl onycTHTD
NEPIEHIUKY JISIPBL.
CUMMCETpPUA, CABUT



















88

Pa3HOCTE BEKTOPOB

89

IIpaBuno
napaulieenunena

90

YMHOKEHHE BEKTOpA
Ha 4HCIIO

91

Paznoxxenne
BEKTOpa 1o 0asucy
TpE€X BEKTOPOB, HE
JIeXAIKUX B OAHOU
MJIOCKOCTH

92

Cxkansiproe
MPOU3BENIEHUE

93

Bruaucnenue yrna
MEKIy BEKTOpaMu B
MIPOCTPAHCTBE

94

IIpocreitue 3anaun
C BEKTOpamMu

95

IIpocreitue 3anaun
C BEKTOpamMu

96

IIpocreitue 3anaun
C BEKTOpamMu

97

IIpocreitmue 3anaun
C BEKTOpamMu

98

O06001eHe u
crUucreMatTul3anus
3HAHUN




O6o001enue u

99 CUCTEMATU3AIIUI 1
3HAHUH
Hrorosas

100 1

KOHTPOJIbHAS paboTa

101 Hrorosas
KOHTPOJIbHAs paboTa

O6o01enue u
102 CHUCTEMATHU3AHS
3HAHUU

OBIIEE KOJIMYECTBO
YACOB I10
ITPOT'PAMME

102



















CoOoOpakeHUsI
nonodust

28

[Inowanu ceuennit
MHOTOTPaHHHUKOB:
TJIOLIATN
MTOBEPXHOCTEH,
paspe3aHus Ha
4acTH,
COOOpakeHMUsI
nonodust

29

[Inowanu ceuennit
MHOTOTPaHHHUKOB:
TJIOLIATN
TTOBEPXHOCTEH,
paspesaHus Ha
4acTH,
COOOpakeHMUsI

noxoous

30

Kontponbnas
pabota
"TloBTOpEHMUE:
MHOTOTPaHHUKH,
CeueHus
MHOTOTPaHHUKOB"

31

O0Obém Tena.
O6bem
NPSIMOYTOJILHOTO
napaJienenumnena







38

Breruncienue
00BEMOB TEJI C
ITOMOIIIBEO
OIIPENEIEHHOTO
unterpana. O6uém
HAKJIOHHOM
MPU3MBbI

39

Brerucnenue
00BEMOB TEJI C
TTOMOIIBEO
OIIPENECIEHHOTO
unterpana. O6uém
MmUupaMuabl

40

dopmyna oObéMa
THPaMHIBI.
OrtHolenue
00BEeMOB MUpaMu
¢ 00LINM yTiIoM

41

Dopmyna oObéMa
MTHPaMHIBI.
OrtHoenue
00BEeMOB MUpaMu
¢ 00LINM yTiIoM

42

Crepeomerpuuecku
€ 3a7a4H,
CBSI3aHHBIE C
o0bEMaMH
HAKJIOHHOM
MPU3MBI




























83

[IpeoOpazopanust
nonobwust. Ipsimas u
cepa Diinepa

84

I'eomerpuueckue
3a7a44 Ha
MIPUMEHEHUE
JIBUOKEHUS

85

Konrponbnas
padora "BekTopsl B
npocTpaHcTBe"

86

Obo0bmaroimee
nostopenue 11
TTOHSITHN U
METOZIOB Kypca
reomerpun 10-11
KJIACCOB,
CUCTeMAaTHU3ALIHS
3HAHMUI:
"TlapanneabHOCTh
MPSIMBIX U
TJIOCKOCTEN B
npocTpaHcTBe"

87

O0o06uaroiee
nosTropenue 11
TOHSITHH U
METOZIOB Kypca
reomerpun 10-11
KJIACCOB,
CHCTEMATURALIUS




3HaHU: "BekTopsl
B IIPOCTpaHCTBE"

88

Obobmaromee
nostopenue 11
MIOHATHI U
METOZOB Kypca
reomerpun 10-11
KJIaCCOB,
CUCTEeMaTH3aLNs
3HaHUi: "BekTopsl
B IIPOCTpaHCTBE"

89

Ob6oObmaroinee
nostopenue 11
MMOHSATHH 1
METOZIOB Kypca
reomerpun 10-11
KJIaCCOB,
CHCTEMATURALIUS
3Hanwmii; "O0bemM
MHOTOrpaHHHKa"

90

Ob6obmaroinee
nosTropenue 11
MMOHATHH 1
METOZIOB Kypca
reomerpun 10-11
KJIaCCOB,
CHCTEMATURALIUS
3Hanwmii; "O0bemM
MHOTOrpaHHHKa"




91

Ob6obmraromee
nostopenue 11
TTOHSITUN U
METOOB Kypca
reomerpun 10-11
KJIACCOB,
CUCTeMAaTHU3ALIHS
3Hanui: "[Inomann
MOBEPXHOCTH U
00BEMBI KPYTIIBIX

TECJI

92

Ob6obmraromee
nostopenue 11
TTOHSITHN U
METOOB Kypca
reomerpun 10-11
KJIACCOB,
CUCTeMAaTHU3ALIHS
3Hanui: "[Inomann
MOBEPXHOCTH U
00BEMBI KPYTJIBIX

TECJI

93

Hrtorosast
KOHTPOJIbHAS
paboTta

94

Hrtorosast
KOHTPOJIbHAS
paboTta




95

IToBTOpeHue,
obobiieHne u
CHUCTEMaTH3aIUs
3HAHUI

96

Hcropus passurus
CTEPEOMETPUH KaAK
HAayKH U €€ poJib B
pa3BUTUHN
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI
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Hcropus passurus
CTEPEOMETPUU KaAK
HAayKH U €€ pPOoJIb B
pa3sBUTUHN
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HHXCHCPHBIX U
KOMITBIOTCPHBIX

TEXHOJIOTUU

OBIIEE KOJIMYECTBO
YACOB I10
ITPOTPAMME
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