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JlecHoBKa, 2023r.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEIMETA

B pe3ynbrare uzyueHusi reoMeTpun Ha 6a30BOM YPOBHE BBIITYCKHUK JI0OJKEH

3HATH/MIOHUMATh:
3HAYCHHE MAaTeMATHYEeCKOW HAyKH I PEIICHHS 3a]ad, BO3HUKAIONIMX B TEOPHUU M TPAKTHKE;
IIUPOTY M B TO K€ BPEMsS OTPaHUUYCHHOCTh NMPUMEHCHHSI MATEMATHYCCKUX METOJIOB K aHAIU3y U
MCCJICIOBAHHIO TIPOIIECCOB U SIBJICHHI B MPUPOJE U OOIIECTBE;
3HaUEHUE NPAKTHKU U BOMPOCOB, BO3HHUKAIOMIMX B CaMOM MaTeMmaTtwke ais (GopMUpoOBaHUS U
Pa3BUTHUS MaTEMaTUYECKOW HAYKW; UCTOPHIO Pa3BUTHSI IIOHATHS YHCIIA, CO3aHHUSI MATEMAaTHIECKOTO
aHaIM3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPHUU;
YHUBEPCAIBHBIM XapakTep 3aKOHOB JIOTMKA MAaTEMaTUYECKUX PACCYKICHUU, UX TPUMEHUMOCTh BO
BCEX 00JIaCTSAX YCIOBCUCCKOM NESITCILHOCTH,

yMeTh:
pacmo3HaBaTh Ha YepTekXaxX U MOJENAX IMPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHTH TPEXMEpHBIC
00BEKTHI C UX ONMHMCAHUSIMH, H300pAKEHUSIMU;
OTKCHIBATh B3aWMHOE PACIOJIOKEHUE MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE, ApIYMEHTHUPOBATH
CBOM CYXKJIEHUs 00 3TOM PACIOJI0KECHHH,
aQHATM3UPOBATH B MIPOCTEUIIINX CIIydasX B3aUMHOE PaCIoJIOKEHUE OOBEKTOB B IPOCTPAHCTRE;
M300pakaTh OCHOBHBIC MHOTOTPAHHHUKH M KPYTJIbIC TEJIa; BBITIOIHATH YSPTEIKH 110 YCIOBUSAM 3a7ad;
CTPOUTH MPOCTEUIINE ceUeHHs KyOa, MPU3MBbI, TUPAMUJIbI,
pemarh IJIAHUMETPUYECKHE M TPOCTEHIINE CTEPECOMETPUUYESCKHE 33aJladyd Ha HaXOXKJICHHE
TCOMETPHUYECKUX BEIMYUH (IUIHH, YTIIOB, TUIONIA/IeH, 00bEMOB);
KCIIO0JIB30BAaTh NP PEIICHUH CTEPEOMETPUUSCKHX 3a/1a4 TIaHUMETpUUecKue (haKkThl U METO/BL;
MPOBOJIUTH JTIOKA3aTEIIbHBIC PACCYXKICHUS B XO/I€ PEIICHUS 3a]1ay;

Hcnonb3oBaTh NpuodpeTeHHbIe 3HAHUS M YMeHHUS B NMPAKTUYECKOMH /1esiTeJIbHOCTH H
MOBCEeTHEBHOM KU3HU JIJISA:
ucciaeaoBaHusl (MOACIUPOBAHUSA) HECIIOKHBIX MPAKTUYCCKUX CUTyallMd HAa OCHOBE H3YUYEHHBIX
(dbopMyI1 U CBOMCTB uryp;

. BBIYHCIICHHS 00BEMOB U TUIOINIA/IEH TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TN MPH PEIICHUN
MPAKTUYECKHX 33124, UCTIOTb3Ys MPU HEOOXOJUMOCTH CIIPABOYHUKHU W BHIYMCIUTEIbHbBIE
YCTPOUCTBA.

COJAEPKAHUE YYEBHOI'O IIPEIMETA
T'EOMETPHUA

IIpsiMble 1 MiIOCKOCTH B mpocTpaHcTBe. OCHOBHBIE MOHATHS CTEPEOMETPHM (TOUKa, MpsMas,
IJIOCKOCTh, IPOCTPaHCTBO). [lepecekaromuecs, napauieabHble U CKpEeIIUBatoIIuecs npsMble. Yol
MEXIy MpsSMbIMH B mpocTpaHcTBe. [leprnenaukyisipHOocTh npsMbIX. [lapamiensHocTs U
MIEPINEHIUKYISIPHOCTh IPSAMOM M IUIOCKOCTH, IIpU3HAaKW M CBOMCTBA. Teopema o Tpex
neprneHaukynspax. IlepneHaukynsap W HakJIOHHas. YTOJl MeEXIy MNpsAMOH U  IUIOCKOCTBIO.
[TapannenbHOCTh  TIOCKOCTEW, TEPIEeHIUKYISPHOCTh IUIOCKOCTEW, TPH3HAKH W  CBOICTBA.
JIByrpaHHbIN yroJ, JIMHEHHBIH yrona ABYTpaHHOro yria. PaccTOSHMS OT TOYKM /0 IMJIOCKOCTH.
Paccrossame ot pr[MOﬁ J0 IINIOCKOCTH. Paccrosnane MCXKAY MNapa/uICIIbHBIMU IIJIOCKOCTAMM.
PaccrosHne Mexay ckpemuBaromiuMucs npsmbiMu. [lapannensHoe npoektupoBanue. Ilmomians
OPTOTOHAJIBLHOM MPOEKIIMK MHOTOYTOJIbHHKA. I300paskeHrne MpOCTPaHCTBEHHBIX (DUTYD.

Mmuororpananku. Bepiunel, pedpa, rpaHd MHOrorpanHuka. Pa3zseprka. MHOrorpaHHble YTJIBL
Brinykible MHOTOrpaHHuKU. Teopema Oiinepa. [Ipusma, ee ocHoBaHMsI, OOKOBbIE peOpa, BBICOTA,
60koBast moBepxHOCTh. [Ipsimast u HaksioHHas npusMa. [IpaBunbHast npusma. [lapamnenenunen. KyoO.
[Tupamuna, ee ocHoBaHME, OOKOBBIEC peOpa, BEICOTA, OOKOBAs IOBEPXHOCTh. TpeyroiibHas MupamMusa.
[IpaBunbHas nupaMuaa. ¥YceueHHas nupamuaa. CUMMeTpuu B KyOe, B mapajuiesienumese, B mpusMe
u nupamuzie. [loHsaTue 0 cuMMETpUH B TPOCTPAHCTBE (LIEHTpaIbHAs, OceBas, 3epKajibHasi). [Ipumepsl



cuMMeTpuii B okpyxatomeM wmupe. CedeHuss KyOa, mpusMmbl, mupamunbl. [IpenacraBieHue o
MPaBUIIBLHBIX MHOTOTPAaHHHUKAX (TETpasap, KyO, OKTa3Ap, TOJEKAd AP U UKOCAIP).

Tena u nmoBepxHocTu Bpamenusi. [{luuHap u koHyc. YcedeHHbId kKoHyc. OCHOBaHUE, BBICOTA,
O0OKOBasi MOBEPXHOCTb, OOpasyromias, pa3Beprka. OceBble CEYCHHS M CEUYCHHUs NapajulelbHbIe
ocHoBanuto. llap u cdepa, ux ceuenus:, kacarenabHasi INIOCKOCTb K cepe

.O0beMbI Tes1 U muomaaAn ux nopepxnocreii. [lonsrue 06 oobeme Tena. OTHOIIEHHE 00HEMOB
mo06HbIX Tesn. Dopmysibl 00beMa KyOa, IpsIMOYTOIBHOIO Hapasuiesenuneia, MPU3Mbl, HUIHHIPA.
®opmysel 00beMa nUpaMubpl U KoHyca. DopmyIbl IUIomaaM NOBEPXHOCTEN LUIMHIpPA U KOHYCA.
dopmyiel 00beMa 1apa U miomaan chepsl.

Koopaunartsl 1 BekTOpBI. [leKapTOBBI KOOPAUHATHI B IPOCTpaHCcTBE. DOpMyIIia pacCTOSTHUS MEKITY
IBYMsI TOUKamMH. YpaBHeHHs ceprl u miockoctu. Dopmyra paccTosHUS OT TOYKH JO TIOCKOCTH.
Bextopsl. Moaynb BekTopa. PaBeHcTBO BekTOpoB. Cll0K€HHE BEKTOPOB M YMHOKEHUE BEKTOpa Ha
yucno. Yron Mmexay Bektopamu. KoopaunaTel BekTopa. CKalsipHOE IMPOM3BEIEHHUE BEKTOPOB.
KomnmnHeapuble BekTOpbl. Pa3znoxeHue BekTopa 1O JABYM HEKOJUIMHEAPHBIM  BEKTOPAM.
Kommianapueie BekTopsl. PasiioxkeHue no TpeM HEKOMILIAHAPHBIM BEKTOPAM.

COJAEP)KAHUE KYPCA OBYUYEHMUS 11 KJITACCA

MeTtoa koopauHaT B mpocTpaHcTBe. BekTopsl. (21 yac)

Bektopel B mpoctpancTBe. KosmmHeapHble M KOMIUIaHapHble BEKTOpHI. [lapaienbHblid
nepeHoc. IIpsmoyronpHas cucrema KOOpJIMHAT B IPOCTpaHCTBE. PaccrosHMe Mexy TOYKaMu B
npocrpancTBe. BekTopel B mpoctpanctBe. [lnnHa BekTopa. PaBeHcTBO BekTOpoB. CliokeHue
BEKTOPOB. YMHOXeHUE BekTopa Ha uucio. Koopaunatel Bekropa. CkajasipHOE NPOU3BEACHHE
BEKTOPOB.

OcHoBHasi 1esb: COPMUPOBATH Yy OOYYAIOIMIUXCS MOHITHE BEKTOpa B TMPOCTPAHCTBE;
paccMOTpeTh OCHOBHBIC OIEpalMi HaJ BEKTOpaMHu, Cc(HOpMUPOBATH YMEHHE IIPUMEHSTH
KOOPJMHATHBIA U BEKTOPHBIM METO/bI K PEIICHHIO 33]a4 Ha HAXO0XKICHHE JJIMH OTPE3KOB U YIJIOB
MEX/1y IPSIMbIMU 1 BEKTOPaMH B IPOCTPAHCTBE.

B xome wu3ydeHus TeMbl IeIecOOOpPa3HO  HUCHOJB30BaTh  AHAJIOTHIO  MEXAY
paccMaTpuBaeMbIMM HMOHSTUSIMM Ha IJIOCKOCTU U B MPOCTPAHCTBE. DTO MOMOXKET 00ydaromUMCs
Oonee rIyOOKO M OCO3HAHHO YCBOUTh H3y4aeMblii MaTepuall, YSCHUTh COJEp)KaHHE M MECTO
BEKTOPHOI'O U KOOPJAMHATHOTO METOJAOB B Kypce reoMeTpuu. M3yueHue KOOpAMHAT U BEKTOPOB B
IIPOCTPAHCTBE, C OAHOW CTOPOHBI, BO MHOTOM IIOBTOPSIET H3YyYE€HHE COOTBETCTBYIOIIMX TEM
IUIAHUMETPUH, a C JIPYroll CTOPOHBI, JaeT anredpandeckuii MeToJl perieHHsl CTePEOMETPUUECKIX
3a1ad.

Huaunap, konyc, mwap (16 yacos)

OcHOBHBIE 71eMEHTHI cdepbl M mapa. BzaumHoe pacronokeHue chepbl U IUIOCKOCTH.
[unuuap u kKoHyc. PUTypsl BpalleHUS.

[Tnomane MOBEPXHOCTH LMJIMHAPA, KOHYCa, yCEUEHHOro KoHyca. Ilmomans nosepxHoctu
iapa U ero 4yacrem.

N3yuenue Kpyriaslx Ten (UINHIPA, KOHYCAa, [1apa) 3aBepIlaeT H3y4eHUe CHCTEMbl OCHOBHBIX
MIPOCTPAHCTBEHHBIX FEOMETPUUECKUX TEII.

B xozme 3HakKoMCTBa C TEOPETUYECKMM MATEPHUAJIOM TEMbI 3HAYMTEIBHO Pa3BUBAIOTCS
MIPOCTPAHCTBEHHBIE MPEJCTABICHUS 00YyYaIOIIUXCS: KPYTIJible Tella pacCMaTpUBalOTCA Ha MpUMepe
KOHKPETHBIX TEOMETPUUECKUX TEII, U3yYaeTCs] B3AUMHOE PACIIOJIOKEHHUE KPYIJIBIX TEJ U INIOCKOCTEN
(xacaTenpHble U CEKYIIHME IJIOCKOCTH), peliaeTcsi OONbIIoe KOJUYECTBO 3aad, 4TO MO3BOJISET
POAOIDKUTH paboTy 1Mo (HOPMUPOBAHHIO JJOTHYECKOTO MBILIUIEHUS U TpaUUeCcKOi KyJIbTYpHI.

B nanHoM paszgene o6001Iar0TCsl CBEEHUS M3 IUIAHUMETPUH 00 OKPYKHOCTH M KpyTre, O
B3alMHOM DPACIIOJIOKEHUU MTPSIMON U OKPY>KHOCTH, O BIIMCAHHBIX U ONHMCAHHBIX OKPY>KHOCTSIX.

OcHoBHasi nesab: cHOpMUPOBATH MPEACTABICHUS O TellaX BpPalIeHHs, U3YUUTh CIydau HX
B3aMMHOTO pACIOJIOKEHHUs, BbIpabOTaTh Y OOYYAIOLIMXCS CHUCTEMaTHYECKHue CBeACHUM 00
OCHOBHBIX BH/Iax TeJ BpPalllEHUs, HAyUYNUTh HAXOIUTh IO/ 1b OOKOBOI U MMOJIHOM MMOBEPXHOCTEN TEN
BpalllCHUS.



Paznen 3.00bembl Tea (17 yacoB)

[TonsiTie o0bema u ero coiictBa. O0bEM IMIIMHIPA, MPSIMOYTOIBLHOTO Tapaielenurena u
npusmbl. [Ipuamun Kasansepu. O6beM nupamuapl. O0beM KOHyca M ycedeHHOro koHyca. O0beM
11apa U ero 4yacreu.

[TonsiTe o6beMa clielyeT BBOAUTD 110 AHAJIOTUU C MOHSATHEM ILIOMIAAH IIIOCKON (DUTYPHI.

CymecTBoBaHUE M €AMHCTBEHHOCTh 0O0BbEMa Tejla B ULIKOJIBHOM Kypce MaTeMaTHKU
MPUXOAUTCA MPUHUMATh 0€3 JO0Ka3aTelbCTBa, TaK KaK BOMPOC 00 0O0beMax MpUHAJUICKUT, I10
CYLIECTBY, K TPYyAHBIM pa3jienaM BbIcliel MaTemMaTuKu. [lo3ToMy Hy)KHbBIE pe3yibTaTbl
YCTaHABJIMBATh, PYKOBOJACTBYSChH OOJIbIIIE HATJIITHBIMUA COOOPAKECHUSIMHU.

VY4eOHbIN MaTepuan TJaBbl B OCHOBHOM JOJDKEH YCBOMTBHCS B IPOLIECCE PEUICHHs 3ajad.
N3yyenne o0beMOB 0000111a€T U CUCTEMATU3UPYET MaTepUal IJIAHUMETPUHU O TUIOMIAAX MIIOCKUX
¢uryp. IlpakThueckass HaNpaBICHHOCTb JSTOH TEMBbI OIpeneNseTcss OONBIIMM KOJUYECTBOM
Ppa3HoO0pa3HBIX 33/1a4 Ha BHIYMCICHUE OOBEMOB U IUIOIIA/ICH TOBEPXHOCTEH.

OcHoBHasi meJib: cPOpMUPOBATH MPEICTABICHHUS OOYYAIOUIMXCS O TMOHATHAX OObeMma,
BBIBECTH (POPMYJIbI 0ObEMOB OCHOBHBIX MPOCTPAHCTBEHHBIX (DUTYp, HAYUUTH pEIlaTh 3aJlayd Ha
HaXO0XXJCHHE 00HEMOB, MIPOJIOIDKUTH CUCTEMAaTHYECKOE H3yUYeHHE MHOTOIPAaHHHUKOB U TEJI BPALLCHUS
B XO/JI€ pelICHUs 3a/1a4 Ha BHIYMCIEHUE UX O0BEMOB.

Pasnen 4. [loBTopenue (14 yacoB)

OcHoBHasi HeJb — 0000IIUT, M CUCTEMATU3UPOBATh 3HAHUS YYAIIMXCS 1O OCHOBHBIM
paznenam reometpuu 10-11 kimaccos.

TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC
Nor\ HaumeHoBaHue TeM Yuednbie KonTpoJibHbIe IIpakTHyeckas
i 4acel padoTnI 4acThb
1. BekTopsl B mpocTpaHCTBE 6 1
1.1 | IlonsTue BeKTOpa B 1
MIPOCTPAHCTBE
1.2 | CnoxxeHue U BEIYUTAHHE
BEKTOPOB. YMHOXKEHHE 2
BEKTOPA Ha YHCIIO
1.3 | KommianapHbie BEKTOPBI 2+1
2. MeTtoa KoopAMHAT B 15 1
IIPOCTPAHCTBE
2.1 | KoopauHaThl TOUKH U 7
KOOPJMHATHI BEKTOPA
2.2 | CkansipHO€ MpOU3BEICHUE 741
BEKTOPOB
3. [MunuHzap, KOHyC, Wap. 16 1
3.1 | Humuaap 3
3.2 | Konyc 4
3.3 | Coepa 6
3.4 | Pemenwne 3amau 2+1
4. OO6bembl TEn 17 2
4.1 | O6BEM IPAMOYTOILHOTO 2
napajureJienumne/a
4.2 | O6béM npsMoit IpU3MBI U 3
ITUJTHH]IPA




4.3

OO0BEM HaKIIOHHOM MTPU3MBI,

5+1
MUpPaMUJIbl 1 KOHYCa
4.4 | O0BEM mapa u 1Iomaab 5+1
chepbl
5. [ToBTOpenue 14
Hroro 68

KoanuyecTBO TEM:
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